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Elcaywyn

H évvola Tou ouvohou gudaviletal amo TRV apxadTnTa oe 0Aoug Toug KAASoUE Twv Mabnpatikwy.
Na mapadeyua, otn lewuetpia, opllovue w¢ KUKAO TO OUVOAO TwV onUElwV TOU EMUTESOU TTOU
QTEXOUV OPLoMEVN amdotacn p oand oplopévo onpelo K. Opwg kal oe kaBnuepwég ekdpaoelg
XPNOLOTIOLOUE TNV €Vvola TOU GUVOAOU. AEUE ylo TOpASElyUa Ut ayéAn AUKwv 1 éva ounvog
UEALOOWY. H GUGTNUATIKY LEAETN TwV OUVOAWY dpxLoe Povo ota TAN Tou 19°° awwva pe Tnv epyacia
«Beitrdge zur Begriindung der transfiniten Mengenlehre» (uté. Iuvelopopég otnv Bepeliwon Twv
«Ymepnenepaouévwy» (yep. transfiniten, ayyA. transfinite), ZuvoAwv), mou dnuootelBnke to 1895
oto meplodikd Mathematische Annalen® tou lepuovol padnuatikol G. Cantor (1845- 1918) mou

dnuootelBnke to 1895.

ANA T elval Ta oUvoha; H gpwtnon eival mapopola Pe TRV €pWTNCN «TL €lval ta onuela piag
guBeiacy, tnv omola o EuKAEdNC amdvinoe pe o «onuUeidv éotiv, 06 Uépoc 0 OEv». Autog
Sev eival BEPRata évag auotnpdg Labnuatikdg oplopog, SnAadn avaywyr) tTng £€Vvolog Tou onpelou o€
YVWOTEG €vvoleg, oAAG pLa Tteplypadn mou pag mAnpodopel OTL To onpeio givat kATl mou dev £xel
«éktaon». Onwg n évvola tou onuelou eival Bepellakn, €TtoL Kal n €vvola Tou GUVOAoU Eeival
Bepeliakn kat dev umopei va avayBei oe amlolotepeg £vvoleg. O Cantor mepléypale tnv évvola Tou
OUVOAOU WG €ENC : «ZUVoAD (yepu. Menge, ayyA. Set) ovouadouue kade cuAdoyn oapws SLaKpLTwWVY Kal
KOAWG KtGOPLOUEVWY QVTIKELUEVWV TTOU TIPOEPXOVTAL ATO TOV XWPO TNG Staio¥nonc n tng okEYnNG uag
kot mou AauBavovtal w¢ pia evotntar. QuolkAd PE TA onuepwad Oedopéva TG HaBnUATLIKAG
EMOTAUNG O OPLOPOC TACXEL, KATL TOU €£lval Kowr HOlpa TPAKTIKWG OAWG TWV HEYAAWV
avakaAlPewv. Opwg lval amoAUTwE EMOPKAG YL TLG AVAYKEG TOU AUKELOU, OTIOU &€V KAVOULLE XpHon
™G Aflwpatikng Oswplag cuvodwyv aAAG pLlag amAouoTeuevng Lopdnc tng (Naive Set Theory).

‘000 aocaodng Kot av eival 0 0pLOPOG AUTOG , CUVETTAYETOL SUO BAOLKEG LELOTNTEG TWV CUVOAWV.

1. KdaBe oclUvolo €xeL otowxeia (A péAN). Ma vo SnAwooupe OTL éva OVTIKELMEVO X gival pélog A
avAKeL 0to oUVOAo A, ypddoupe « X €A » kat SloBaloupe «Tto X aviKkeL oto A» fj «To X elvat
UEAOG TOU Ax.

2. H 80tnta tng éktaong. Eva olvolo kabBopiletal anod ta otoleia tou, dnAhadn duo cuvola
elvat loa av kal povo €xouv ta ila otolxeia. H tootnta uo cuvolwv cupPoliletal pe A=B. Etol
TO oUVOAO TwV HaBnTwy piag Taéng Oa mapaueivel To (6o av ol padntég alafouv BEoelg, 1 av
EamAwoouV oTo MAatwa 1 av HetadepBouv oe pia aAAn aibouoa.

H @ewpla Juvolwv elval onuepa to BepéAlo OANG NG emotAUNG Twv Mabnuatikwyv. H Oswpla
JUVOAWV, TIOU TUTIOTIOLE(TAL UE XPprion TNG AOYLIKAG, €lval KATA KATOLo TPOTO N «yYAwooa» yla ta
Mabnpatikd, poll pe t ZupBoAiki AAyeBpa mou eival KATA KATIOLO TPOTIO O « OKEAETOGY.

‘Evag amAog TpOMOC yLo TNV TAPOUGLOoN TWV OXECEWV HETALYU TWV CUVOAWY AN Kal TwV HETAEY TOUG
npafewv eival ta Slaypdppota tou AyyAou pabnuatikol John Venn (1834-1923). O Venn mou
ooxoAndnke Kuplwg pe T MabBnuatikry AoyLKA, TIPOKELUEVOU VO QTIELKOVIOEL OXNUATIKA AOYLKEG
OXEOELG, £KaVE gUpeia xpron SLaypappATWY e Ta omola KABe GUVOAO TTOPLOTAVETOL EMOMTLKA LIE TO
UEPOC TOU ETUMESOU TOU TIEPLKAELETAL QIO PLOL KAELOTH YPAUUNA. AUTOC O TUTIOC TWV SLaypappATwy
XPNOLIOTIOLE(TAL YLA TNV OTITIKA Kal AoyLKr TaflvOpNnon opAdwyY AVTIKEIMEVWY KAl TWV HETAEU TOug
oxéoswv. MNpwv and tTov Venn ta Sloypappata autd ta xpnolpomnotovos o Euler, yL auto o Venn ta

'To MPWTOTUTIO Keipevo umtdpxet oto http://link.springer.com/article/10.1007%2FBF02124929#page-
1, ko n ayyAwkn petddpaon oto https://archive.org/details/contributionstot003626mbp.
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ovopale «KOkAot tou Euler». XAuepa xpnowdomoloUvtal o€ TOAQ emotnuovikd Tmedia,
nephapfavopévng Tng Oswpiag Zuvodwy, Tng Oswpiag MBavotHTwy, TNG AOYIKNG, TNG ZTATLOTLKNAG
KoL TNG EMLoTAUNG TwV YIIOAOYLOTWV.

T nepLéxel 1o KePAAalo TWV ZUVOAWV KoL TIWG TO TIEPLEXOEVO QUTO CUVEEETAL LE TIPOYEVECTEPES
OXETIKEG YVWOELG TWV Hadntwy;

Ol paBOntég oe mponyolUeVEC TALELG, €xouv €ABeL og emadn e TNV £vvola TOU GUVOAOU EUTIELPLKA,
otav peletovoav ta Slddopa oclvola twv aplBuwv (aképatol, duactkoi, pntoi), To clvoAo Twv
onueilwv Tou emuméSou oV oxNUATIOoUV éval OXAUA, OTN YEWUETPLA Kol ouxva £xouv avadepbel oe
oUVOAQ ATOMWY 1 TIPOAYHUATWY, OTWGE YLt TAPASELYUA, TO CUVOAO TwV HaBnTwv TnG TAgng Toug. Aev
€XOUV OUWG ELoAXOEL OTOV TUTIKO GUBOALOUO KaL TLG SLADOPEG AVATTAPACTACELG TOU GUVOAOU.

TNV Ta€n auth, oL pabntég, Ba StampaypateuBouv Tnv €vvola Tou cuvolou, Ba eEeTAlOUV EUTIELPLKA
av €va oTolxelo avrkeL rj OxL og éva ouvolo kat Ba ekdppalouv auth TN oxéon cupPoAikd. Oa opilouv
Kat Ba epapudlouv TG BaoLkEC oxEaelg (UtooUVoAo, LEOTNTA CUVOAWVY) Kal TPAEEL HETAEY GUVOAWVY
(toun, évwon, cuuminpwua, dtadopd). Oa avamaplotolv cuvola kot Ba emAbouv mpoPAfuaTa e
™ xpron tTwv dlaypappdtwy tou Venn Kat Twv cupBéiwy. Oa toug o0si akdupa pla eukatpia va
KOTOVONOOUV Tola oTolxela TepLEXEL Kabéva amd Ta yvwotd cuvola Twv aptBuwv N, Z, Q kat R kat
arnd 1o Siaypappa eykAelopot NcZ Q<R yla Toug mpaypatikoug aptBpous, va SLaTuTIwVOoUV TLG
OXEOELG LETAEY QUTWYV TWV GUVOAWV.

Marti eivat onpavtiko to kepalalo Twv Zuvolwy;

H évvola Tou cuvolou Slaxéetal og OAN TNV €ktaon Twv Mabnuatikwy Tou Aukeiou. Ma napadelypa
Ba ypnotwuomnownBel otov oplopd Slactnuatwy, otnv ékdpacn Twv AUCEWV plag aviowong, otnv
€pUNVELA TNG AMOAUTNG TLUNG, O0TO OUVOAO TwV AUCEWV HLAC TPLYWVOMETPLKAG €€lowong Kal oTov
0pLOUO TNG ouvaptnong. Kuplwg opwg amotelel to unofabpo yla v avamtuén tng Bswpiag Twv
mBavotitwy oto 6° kepdAato, KABWCE Kot TS avtioToxng evotntog otn I Aukeiou.

O KkUplLog polog ¢ BOewplag Twv ocuVOAwV oto AUKELO €ival va ekppdoouv ta Mabnuatika Ue
vYAwooa (mou achoiwg edpaletal otnv kabBophoupévn), ala elvatl akplBéatepn, cadEatepn Kot
molo e0YAWTTN amo authv. Mépav auToU OmoTeAEl KAl TPOETOLMACIA YlA TA TIOVETILOTNHLOKA
HoBnUaTIKA, OTou N Oewpla cuvolwy nailel cadwg KaBopLoTKO poAo.

Motieg eival oL oNUAVTIKEG LEEG 0TO KEPAAALO TWV ZUVOAWV;

- KdBe oluvolo £xelL oTolyela T omola MPETEL var avayvwpilovtal Ue olyoupld.

- Auo oUvola eival ioa av €xouv Ta (Sla akplBwg otolxeia.

- 'Eva ouvolo A Ttou omoiou Ta otolxeia avriikouv Kot o€ Eéva GAAo cUvolo B, Aéyetal umooUvoAo Tou
B.

- Ano duo cUvoAa mapayovtal e T HeTafl Toug MPAteLc véa cUvVoAa.

- Ta daypaupota Venn eival €vag TPOMOC TAPOUCLOONG TWV OXECEWV KAl TWV TPAEEWV PETALY
CUVOAWV.

Ie nola epwTHpaTA Oa MPEMEL va LITOPOUV VA aravtoUv oL podnteg;

E1 Tiovoudloupe cUVOAO;

E2 Mote Aépe OtL éva otolxelo avnkel 1 Sev avrkel, o’ éva cUVoAo;

E3 Me moooug TpOToUG UITOPOUE VA QVOTTOPOOTI|COUE £va GUVOAO;

E4 Mote SUo ouvola elval loq;

E5 Tt ovoualoupe UTIOGUVOAO EVOG GUVOAOU

E6 TLovOUAOUUE CUUITANPWO EVOC CUVOAOU WG MPOG £va Ao cUVOAO;
E7 Tiovoudloupue évwon, Toun, Stadopd U0 cuVOAwv;



Mol LatdnoLakd amoTeEAECLOTO AVUUEVOUHE HETA TN Stbaokalia Touv kepalaiou;

Metd to télog tng Stdaokaliog tou kedpalaiou ol padntég Ba mpémel va eival tkavol va :

M1 Na yvwpilouv tig mpolmoBéoelg mou amattouvtal yia va BswpnBei pio cUANOYT AVTIKELUEVWV
ouvolo.

M2 Na anodacilouv av éva otolxelo avrkel fj OxL o’ éva cuvolo kat va ekdpAlouv auTr Tn oxEon
oupBoAKa. (otoxol M.z 1.1.1)

M3 Na avamaplotolv éva cUvolo pe Sladopoug tpdmoug (ue mepypadn | He avaypodn Twv
otolyeiwv Tou Kkat pe Stdaypaupa tou Venn). (otoxol M.z 1.1.2)

M4 Na Sakpivouv av 8Uo olUvola eival ioa kal dte éva cUvolo eival urmtocUvolo evdg GAAou.
(otoxoL M.2 1.1.3)

M5 Na Bplokouv Thv évwaon, Thv Topn, Tn dtadopd SU0 cuvOAwv, KABWE Kol TO CUUTANPWHA EVOG
OUVOAOU WG TIPOG TO BACLKO GUVOAO KL VA TA TTAPLOTAVOUV e Stdypappa tou Venn. (otoyol M.2
1.1.3)

M6 Na SLatumwvouv He CUPBOALKO TPOTIO OXECELC KOl TTPAEELC LETOEY OUVOAWY TTOU SLATUTIWVOVTOL
otnv Kown yAwooa. (otoyot N.3 1.1.3)

0d8nyieg yia tn St6aokalia tou kedpalaiov

‘Oca avadépovtal oTn CUVEXELA Elval TTPOTEWVOUEVA WOTE 0 SLEAOKWY va SLABETEL pia opyavwUEVN
npotoon Stbaokaliag.

Katd apxnv kalo Ba eivat o §16dokwv va SLaBETEL pia yevikr €lKkOVA yLo TOV TPOTIO LE ToV omoio Oa
e€elyBei n S16ackalia tou kedpaAaiov OMwE N MApAKATW.

JUvola

H €vvola tou cuvolou,ta cUpBola IxeoELg Mpdgerg

, , GUVOAWV GUVOAWV
€ Kol €, avanapaoTacn cUVOAou

Me Bdon ta pabnolakd amoTeAEoUATO KOL TA EPWT AT OTa omoia Ba MPEMEL va UIopel va amavta
0 HoBnTN¢ peta tn SidaokaAia Twv cuvoAwv, Ba emonpaivope otL:

¢ H évvola tou cuvolou, ta cUHBOAA €, ¢, - aAvanmapAcToon GUVOAOU

1) O padntég avrpetwnilouv yla mpwtn ¢opd e CUOTNUATIKO TPOTO TV €vvola TOU GUVOAOU.
Emeldn n évvola eival mpwtapyikn, Xpeldletal va tovicBoUv oL mpoUmoBECELS TTOU AmALTOUVTAL YLa Vo
BewpnBel pla culoyr avilkelpévwy cUVoAo (Slakpltd kot KaAwg kadoplouéva) péca amod
KatdAAnAa mapadeiypata. MNa napddelypa, tTo cUVOAo TwV PNAWV Habntwv T Ta&ng pag dev sival
KOAQ OPLOPEVO OV BEV €XOUE TIPWTA OploeL TToLoG HaBnTng Bewpeital PnAAg. Mevikd ivat onUAVTIKO
va KotoAdBouv oL pabntég OTL KABs «KOoAA» SLOTUTIWHEVN BLOTNTA Snuloupyel kot €va cuvolo
(avetaptnta and to av UnopoUpe va BpoUUE TL AVKEL OE AUTO, N va anodavBoupe av elvat KEVO n
OXL KATT. E€ dAAou auth elval n peydAn Kevtplkn W6éa tng Oswplag Twv cuvoAlwy yla ta Mabnuatika).

2) Me BAon TIC YVWOELG KL TLG EUMELPLEG TOUG oL HaBnTeg Ba e€etalouv, av éva OTOLXELO avNKEL i} OXL
o€ éva oUVOAO Kal va eKppAalouv aUTH T oXEon oUUBOALKA.
Mpotewvoduevn Spaoctnplotnta




Aivetat to ouvolo A={xN / 1ex 8}.
2

Na xopoKTnpioeTe TIC MAPAKATW MPOTACELS e TWoTo (2) i AdBog (A) :
) 0€A, i) 8€A, i) VAcA, V) 2cA
5

3) TMpOoKeLEVOU OL HaBNTEC, Vo NV TAUTI{OUV TO GUVOAO HE pLla LdVo avamapdotaon Tou, Ba mpemnet
va 0oknBOoUuv va To avamaplotouv Le StadopeTIkoug TPoOmouc. H avamapdotacn cuvoAwy, Kabwg Kat
n petafaocn amod tn pio avanapdotacn otnv AAAn, WmopolV va uTtootnpiéouv TNV Katavonon tng
£VVoLO¢ TOU GUVOAOU.

e IX£0EL CUVOAWV

1) OL pabntég Oa mpémel va pumopouv va Bplokouv Ta umocUvola evog cuvohou. Na Toviotel OTL
KaBe oUvolo eival utooUVOAO TOU €QUTOU TOU Kal TO KEVO gUVOAO elval utooUVoAO OToLoUSHTIOTE
ouvolou.

Mpotewduevn Spaotnplotnta:
Aivetal to ouvolo A= {0, 1, 2}. Na xapaKtnPIloETE TIG MOPOKATW TPOTACELG HE ZWoTo (2) N AdBocg (A:
a) {0jcA B) {BcA v) {0,2eA
8 {012cA & {BofcA ) DA n2cA

2) InUavTtiko eival emiong ol padntég va dlakpivouv ta loa ouvola kat va Bpiokouv To MARBog Twv
oTolXelwv €vO¢ ouvOAou, KATL Tou Ba TO XPNOLUOMOLCOUV apPyOTEPA Yld TOV UTIOAOYLOUO
TubavotAtwv.

Mpotewvouevn dpaotnpldtnta :
a) Not ypdupete to oUvoro twv Pndiwv twv apdpmy : 1, 10, 11, 101, 2°.5°, 10010, 100001, 10
B) Moo otolxela mepLéxel To KABEva Ao TA MAPATIAVW CUVOAQ;
y) Nooa Stadopetikd cuvola kataypaats;

2014

e MNpagelg cuvolwv

1) Ot paBntég Ba mpémel va aoknBouv oto va Bplokouv tTnv €vwaon, TNV Toun, T dtadopad kot to
CUMIANPWHO EVOG CUVOAOU WG MPOG TO BaoLkO oUVoAo, OXL HOVO aplBUNTIKWY cUVOAwY, al\d Kot
GUVOAWV TIOU TIEPLEXOUV AANQ OTOLXELQ, VLA TTAPASELYLLO YEWUETPLKA OXNHOTA, AvOpWIoU G KTA.
(Napadelypa Spactnplotntag n A2 tou M.3)

Mpotewvoduevn paotnplotnta
Xpnolgomoleiote ta  Slaypdappato Venn yla va  OVATIOPAOCTNOETE T OXEOELC METOEL
napaAAnAoypapupwy, opBoywviwy, TETPAYWVWY Kol pOUBWV.

IYO0Alo Amo to Slaypappa Wopouv oL Hadnteg va
SlamoTwaoouy akoua OtL:

- OAa Ta TeTpdywva sivatl opBoywvia evw OAa Ta
opBoywvia dev elval TeETpAywWvA.

- O\a ta teTpaywva sival poppot aAdd 6Aot ot poupol dev

mapalAnAdoypappa

elval tetpaywva.

- 'OMot ot popBot eivat maparAnAoypoppo aAAG OAa ta




napaAAnAoypappa Sev ivat poubot ...

2) Na 600l Bapog otn petadopd amo tn Guck YAWooO OTn YAWOOA TWV CUVOAWV Kal TO
avtiotpodo. Ot mpdfelg petafld cuvolwv eival éva mAailolo oto omoio ot pabntég pmopoulv va
Swoouv vonua otoug ouvBEopoug «r» Kal «kaw. EBkd, ooov adopd oto oUvleopo «h», va
eronuavOei n dtadopetiki Tou onpacia ot Mabnuatikd and ekelvn TNG AMOKAELOTIKAC SLAleuéng
Ttou tou amodidetal cuviBwg otnV KABNnUEPLV XProN Tou.

Mpotewvouevn dpaotnpidtnta

OewpoUlue Ta cUVoAa :
A = {Beatéc mou mapoakoAoUOnoav amoé TNV TNAE6pacHn, TNV TEAETA €vapéng Tou TOYKOOULOU
npwtabAfuatog modoadaipou mou ylve To kahokaipt tou 2014 otn Bpalhia }.
B = {Beatég mou mapakolouBnoav amd tnv TnAedpacn, TNV TEAETH ANRENG TOU TAYKOOWULOU
npwtabAnuatog modoodaipou mou €ytve To kalokaipt tou 2014 otn Bpallia }.
Y€ 1oLo 6UVOAO aVIKEL EKELVOC/N TloL:
a) NapakoAouBnoe kal TG SUO TEAETEG.
B) MNapakoAolBOnoe UL TOUAGXLOTOV TEAETH.
y) NopakololBnos tnv tedeth évapéng kat oxL tnv teAet ARénc.

MBavég Suokolisg - Napavonoelg

OL SUOKOALEG TWV HaBNTWV OXETIKA UE To oUVOAA adopoUV KUpLwG:

- TNV avomapdctacn €&vog CUVOAOU He Tieplypadn Twv oToelwv Tou, AOyw Tou cUVBOEeTOU
GUUBOALOMOU TIOU XPNGOLLOTIOLOULE.

- TN petadopa amno t ucikn YAwooa, oTn yAwooa Twv GUVOAWV Kal To avTiotpodo.

EruumAgov €xeL mapatnpnBel 0tL oL pabntég:

- OUYXEOUV TO OTOLXELO EVOG GUVOAOU E TO UTTOGUVOAO TOU GUVOAOU TIOU TIEPLEXEL TO OTOLXELD QUTO.
M.x ypadouv {6411 avti tou owotov 61 [ N 3c A, otav A={1,2,3}, avti tov cwotol 3€ A,

- Toutilouv To KeVO oUVOAO e TO OUVOAO TOU £XEL OTOLXELD TOU TO KEVO oUvoAo. Eva mapddelypa
mou Ba toug BonBouoe va to Eekabapioouv gival To €€¢ : Av To KEVO 0UVOAO TO QVTLOTOLYICOUE
o’ éva adelo kouti, TOTE TO CUVOAO UE OTOLXELO TO KEVO GUVOAO AVTLOTOLXEL, O éva Adelo KouTL
TIOU TLEPLEXEL €val ABELO KOUTL.

- Tautilouv To KeEVO OUVOAO e To uNnbdév, emeldn PAEmouv cuyva oe Slddopa Eviuma, va
Xpnouomnoleitat To cUPBOAO Tou kevol (&, oTh B€on Tou UNSEVOC 1) TOU OULKPOV, TIPOKELUEVOU Val
To Slaywpioouv amno avtd.

- Bewpolyv otL Vo ouvola eival loa otav £xouv Tov aplBd oTolKelwv.

A&lomoinon tng Texvoloyiag otn Siaokalia tov kepalaiou

OL TaPaKATW LOTOTOTOL UIopEL va uTtoSelyBouv oToug abnteg va toug emokedBolv eBeAovTikd Kot
VOl TIELPOLOTLOTOUV LE TIG OVOTTOPAOTACELG KAL TLG TIPAEELG TWV CUVOAWV.
- Napaotaocn cuvoAwv pe Slaypappa Venn.
Mikpomeipapa pHéoca oamd TO omoio ol pabntég e¢aokolvialL OTNV TMOPACTACNH OUVOAWV WE
Staypappa Venn

http://photodentro.edu.gr/lor/r/8521/2096

- Napaotacn cuvolou pe avaypadn Twv oTolelwy Tou.
Mukponeipapa péoa amno to onolo ot pabntég e€ackolvtal 0TNV MOPACTACH CUVOAOU HE avaypadn
TwV oToLXelwv Tou.

http://photodentro.edu.gr/lor/r/8521/2095



http://photodentro.edu.gr/lor/r/8521/2096
http://photodentro.edu.gr/lor/r/8521/2095

MNapdaotacn cuvohlwy - Mpaéelg pe oclvoha

Mukponeipapa péco amd to omoio ot pabntég e€ackolvtal oTNV MAPACTACH CUVOAWV KOl OTLC
TPALELG LE QUTA.

http://photodentro.edu.gr/lor/r/8521/2014

BipAloypadia
- Paul R. Halmos, Naive Set Theory, 1960
- Tavvng N. MooxoBakng, ZnUelwoeLg otn ocuvoloBewpia, ABriva 1993.

- E.T.Bell (1993). Ot uadnuartikoi, topog |, Navermotnpakég Ekddoelg Kpritng (Cantor, ogh 437-
477).

KEDAAAIO 2° - Mpaypatikoi aptBuoi

Tu mepLéxel 1o Kepahaio twv Mpaypotikwv AplOpwv Kol MWG TO TEPLEXOMEVO QUTO
CUVSEETOL |LE TIPOYEVECTEPEG OXETLKEG YVWOELG TWV Hadntwv;

O paBntég oto Nupvaoto £xouv dtdaxOei Stadoyikd Toug huoLkoUg, TOUC OKEPAIOUC KaL TOUG pNTOUC
aplBuols. Hpbav Ouwg kol oe emadr HE TOUG TMPAYUATIKOUG aplOpoug, Kuplwg péca amd tnv
nipoonabela eUPeONG TETPAYWVIKAG pilag otav auth &ev Atav Guolkdg n pntog aplBuog. Exouv
eniong aoxoAnBel pe MOMEG amd T £VVOLEG OTIG omoieg avadépovtal oL mapdypadol autol Tou
kebahaiou OmMwe elval, oL MPALELS, oL SUVAUEL, N AMOAUTN TWUA, OL PLleg Kol €xouv €eTIAUCEL
€ELOWOELC Kal aviowoelg 1°° abuol.

Jtnv taén autn ol padntég Ba emavaAdfouv To OUVOAO TWV TPAYUOTIKWV oplBOPwWwV Kol Ba
euBablvouv oOTIG LOLOTNTEG TOU WE OTOXO TNV KATAVONon tNg SOUNG TOU KAl TNV OVTLUETWIILON
npoPANUATWY oAyePpLkol Aoylopou, Slatagng, amoAUTWY THWY, PWWV TPAYHATIKWY aplBpwy v-
00TNG TAENG Kal dlepelvnong e§lowoewv mpwtou Babduou.

Mari eivon onpovtiko to kepaiaro Twv Mpaypatikwv ApLOpwv;

OL aptBuol Kat oL MPAEeLg Toug elval 0To KEVTPO TNG HOONUATIKNAG ekmaibeuong OAwv Twv Baduidwy,
and To ONUOTIKO MEXPL TO TEAOG TOU AUKElOU, TOCO WG amapaitnto oTolxeio padnuoatikol
YPOUUOTIOMOU, 000 Kal WG BepeAMWSELS LOEEC yLa TNV QVATTTUEN TNG LABNUATIKAC okEPNS Kal yvwong.
H otadlakn enéktaon amo Toug GpUCLKOUG OTOUG OKEPALOUG, OTOUG PNTOUC KL OTOUG TIPAYHATIKOUG
TIOPEXEL EUKALPlEG aVATTUENG TNG MABNUATIKAG SpaotnpldtnTag, amo TNV HETPNCN HEXPL TNV
Slatunmwon aAyeBPLKWV OXECEWV KAl CUVAPTHOEWY, VW TOPAAANAA cUUBAAAEL otV avamtuén Tou
pHaBnuotikol GUAAOYLOMOU Kol OTNV LKAVOTNTOG MOPOKOAOUBNoNG Kal mapaywyns HaBnuatikig
eTuxelpnpatoloyiag kat anodeiéng. E€ dAlou, Touldylotov otnv mapouca ¢Acn ToU TOALTLOHOU oL
npaypotikol aplBpol kot ol mapaduddeg Toug eival To KUPLO ETILOTNUOVIKO epyaleio Tou avBpwrou
yla va katavornioel thv ¢puon mou tov MePLBAAEL Kal TA KOWWVIKA davopeva mou Snuloupyel.
MrmopoU e va oU e otL ol MuBayopeleg avTANPELS, yla TV Wpea, KAAA Kpatouy!

MNotég lvat oL oNUAVTLKEG LOEEG 0TO KePAAarlo Twv MNpaypatikwv AplOuwv;

- ToAAEG HOPEC TO AMOTEAEGUA [LOG HETPNONG eV umopel va ekdpacTel e pnto aplBuod Kal autog
elvat évag Adyog mou xpelalOMaoTE TOUG AppPNToUG aplBuouc.

- KaBe mpaypotikog aplBuog (pntog n appntoc) Unopetl va mapaotabel pe €va akplBwg onueio
oTnV gLBeia TWV MPAYHATIKWY 0PLBUWY Kal avTloTpOodPws, KABe onueio evog afova avilotolyel oe
£Va LOVO TIPAYHOTLKO aplOuo.

- Metafl d00 mpaypaTikwy opLlBuwV utdpxXouV Amelpol To MARBo¢ mpayuatkol aplBpuotl.

- HoaAnBela pag mpdtaong BePatwvetal pe amodelktikr Stadikaaoia.
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- Em\Uouue pia efiowon 1% Babpoy, amopovwVovTac ToV AyvwoTo Ue ehappoyh Twv WBLOTATWY
TwV TPAgewv.

- Houykplon Suo payUaTKWV aplOpwy Umopel va yivel Kat e To mpdonpo tng Stadopdg Toug.

- H amoéAutn tun tng Stadopdg duo aplBuwv ekPpdlel TNV anMOOTACH TWV OPLOUWY AUTWV TTAVW
OTOV A&oVva TWV TPAYLOTIKWY opLlOpwv.

Ze nola epwtApaTa Oa MPEMEL va LIOPoUV val amavtoUV oL Hadnteg;

Mpayuatikol aplBuol - Mpagelg mpayuaTikwy

E1 Moud eival n Stadopd pHeTagy evOg pnToU Kol EVOG Appntou aplbuou;

E2 Noool aplBuol undpyouv avapeoa oe U0 pntoug;

E3 Molég elval oL LBLOTNTEG TWV MPALEWV TWV TPAYUOTIKWY apLBUwVY;

E4 Mot Stadopeg TLES Twv a, B ote n e€lowon ax=Pp 0 £xet pia Avon, mote eival aduvatn kat mote
£XEL Amelpeg AOELG;

E5 Molég peBoddoug xpnoLUOTTOLOUHE YLo va amodeifoupe pia mpotaon;

E6 Mold givat n Stadopd plag cuvemaywyng amno pia .soduvapia;

Aldtagn oToug mpaypatikoug aptBuoug
E7 Nwg unmopoupe va cuykpivoupe U0 aplBpoug a kat B;
E8 MoLeG LBLOTNTEC XL N SLATAEN TWV TIPAYLOTIKWY 0pLlOUwY;
E9 NMoleg eivat oL opoLlOTNTEG KAl TIOLEG OL SLoPOPEC TWV LBLOTATWYV TNG LOATNTOC KaL TNG AVICOTNTAG;

AndAuTn TN mpayuatikol aplbuou
E10 Motdg eivat o alyeBpLkog oploptdg TNG AmOAUTNC TG TIPAYLOTIKOU aplOpoU;
E11 Me tL LoovTal n andotacn 6U0 aplOUWV MAVW OToV Afova TWV TPAYHOTIKWY apLOUwy;
E12 MNolég elval ol BACLKEG LELOTNTEG TWV AMOAUTWY TLUWV;

Pilec mpayuatikwv aplBpwv
E13 Molog gival o aAyeBpPLKOC 0pLOUOG TNC V-00TAG pLlag pun apvntikou aplBpou;
E14 MNolég lvat oL LBLOTNTEC TOU YLVOEVOU KoL Tou TtNALKOU V-oTtwV p{wy;
E15 Ndte o efiowon x’ =a éxet 00, pia i kapia Avon;

Mot LaBNoLaKA AIOTEAEGHATA OWVAHEVOUHE META TN Sidackalia Tou kedpalaiou;

MeTtd to t€Aog tn¢ didackaAiag tou kedalaiou ol pabnteg Ba mpémel va ival tkavol va :

Mpayuatikot aplBuoi -Npaelg mpayuaTIKWY

M1 Na &lakpivouv Toug pntolG amd Toug AppnToug aplBuolg ot Slddopeg HopdES
QVOIaPACTOCNG TOUG Kal va Ta&lvopoUV GUYKEKPLUEVOUG aplBuoug ota cuvola N, Z, Q kat R.
(otoxoL M.z, 2.1.1)

M2 Na Stepguvolv TV €vvola TNG MUKVOTNTAG OTO GUVOAO TWV TPAYUOTIKWV aplOuwV Kal TG
StadoykoTnTag ota Bactkd UTTOCUVOAX TWV TTPAYUATIKWY aplBuwy . (otoxol .3, 2.1.2)

M3  Na XpnoLUomoLoUV TLG LOLOTNTEG TWV TPAYHUATIKWY OplOUWY oTNV amodelln MPoTACEWY, TV
eniluon e€iowoav 1° BaBpou kat Tinwv and th Ouoki/Xnueia. (otdxot M., 2.2.1)

M4 Na edapudlouv Sladopeg amodelkTkEG LeBOSouG yLa tnv anodelén npotdcewy. (otdxoL .2,

2.2.3)

Aldtagn otoug mpaypatikoug aplBuoug
M5 Na Slatdooouv mpaypaTtikoug aplBpouc.
M6 No armodelkviouy Kal va XpnoLUOToLoUV TIG LBLOTNTEG TG Stataéng. (otoxol M.2, 2.3.1)
M7 Na evtomilouv opoldtnteg Kal Stadopég PeTafl TWV LSLOTATWY TNE LOOTNTAG KAl TNG OVIOOTNTAC.
(otoxoL N.g, 2.3.1)
M8 Na xpnotgormololv Sitaotipata yla va cuppolicouv olUvola mou mpocodlopilovtal amod
OVIOWTLKEC OXEOELG. (oTo)oL .3, 2.3.1)
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M9 Na xpnolwomololv TI§ WBLOTNTEC TN SLdTadng ya va AUvouv avicwoel 1°° Babpol Kot
npoPAApata pe aviowoetg 1% Babuov. (otoxol MN.2, 2.3.2).

ATIOAUTN TLUN TPAYUATIKOU aplBuou
M10 Na yvwpilouv TovV OpLOUO KAl TN YEWMETPLKN €pUNVeLa TNG AMOAUTNG TLUAG EVOG TIPAYLLOTIKOU
aplBuov. (otoxol .z, 2.4.1)
M11 Na avayvwpilouv tnv |- BI WG TNV Amootoon Twv aplOpwy a, B mavw otov afova. (otdxoL .2,

2.4.1)

M12 Na yvwpilouv Kal va amodelkviouy TI¢ BACLKEG LOLOTNTEG TWV AMOAUTWV TLUWV. (oTdxoL .2,
2.4.2)

M13 Na emAUouv arAég e€LOWOELG, AVIOWOELG Kol TiPOoBAN AT HE amOAUTES TIUEG. (oTtOXoL .2,
2.4.3)

Pilec mpayuatikwv aplBuwv
M14 Na yvwpilouv tov oplopd tng v-00TiG pilag pun apvntikol aplBuou. (otdxol .3, 2.5.1)
M15 Na arnodelkviouV TI§ TWV V-0TWV LWV KaL Va TI§ XPNoLUoToLloUy otny enilucn eLowoswv Kal
ovIoWoewv. (otdxoL M.z, 2.5.2)
M16 Na emidbouv eLloWaELg TN Lopdnc X' = a (o € R kat v aképatog). (otdxot N.5, 2.5.3)

06nyieg ywa tn didaockalia tov kepaAaiov Twv Npaypatikwv AplOpwv

‘Oca avadEépovTal oTn CUVEXELA ELVAL TTPOTELWVOUEVA WOTE 0 S16A0KWV va SLaBETeL pia opyavwpévn
npotaon dtbaokaliag.

Katd apxiv kalo Ba givat o §16aokwv va SLaBETeL pia yevikr €lkdva yLo Tov TPOTIOo LE Tov omoio Oa
e€elyBei n S16ackalia tou kedpaAaiov OMwE N MApPAKATW.

Mpaypatikoi aptBpoi
I
I I I I
Mpaypatikol aplBpol Awdtagn otoug AmoAutn Tun Piteg
Mpd&EeLg oToug TIPOLYLATLKOUG TPAYHATLKOU T(POYLLOTLKWV
TPAYHOTIKOUG apLBpovg aptBpov appwv

Me Bdaon ta poOnoloKd amoTeAECUATA KAl TA EPWTHMATA OTA omola Ba MPEMEL va UmopEl va amavid
0 HaBnTNG LETA TNV 0AOKANpwaon TG St8ackaAiag Twv cuvolwy, Ba emonpaivaue Ot :

e [paypatikoi aptOpoi

310 N'UUVACLO oL HOBNTEG YVWPLOAV TOUG ApPNToUC aplBpols we Toug aplBoug mou Sgv umopouv va
ypadouv wg pntol, 6nAadn pe popdn KAAOHATOG HE aKEpAlOUG Opou¢ N wg dekadikol
tepuatilopevol N meplodikol. Me SLadoxIKEG SOKLUEC, ite Pe HKPOUTIOAOYLOTH TOEMNG, Unopouoav
va Bpouv npooeyyloelg appnTwy aplBpwy tng popdng \/E OTIOU O OKEPALOG KAl XPNOLUOTIOiNoaV TLG
TETPAYWVIKEC pile¢ oTNV €UPECN TOU HNAKOUG TNG MAEUPAG TETPAYWVOU HE yvwotd eufadov 1
opBoywviou Tplywvou HPE YVWOTECG TG S0 GAAeg TAeUpEG Tou, Ue tn BonbBela tou MubBayopeiou
Bewpnuatog. Itnv tafn auvtr, Ba euBfablvouv OTIC OLOTNTEC TOU GCUVOAOU TWV TIPOYHATIKWV
aplOuwv.

1) Awdkplon Twv pNTWV Ao Toug ApPNTOUG

OL paBntég cuvaviouv SUOKOALEG OTn SLAKPLON TWV PNTWV Ao TOUG Appntoug, €€ attiag twv
SLadOPETIKWV AVATTAPACTACEWY TWV TIPAYUATIKWY apLOWY, oL OToleg emnpedlouy TNV MAPATIAVW
Slepyaoia. Na 1o Adyo autd mpoteivetal va SoBel gudaon otn SLAKPLON TWV PNTWV OO TOUG
appnToug, HMe xpnon KotaAnAwv mapadslypddtwy, KoBwg Kal otnv ToflVOUNCN CUYKEKPLUEVWV
oplOpwy ota Bactkd UTTOCUVOAX TWV TTPAYLATIKWY apLOUwWY.

(Mpotewopevn pactnplotnta n A3 tou M.3)
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http://el.wikipedia.org/wiki/%CE%9A%CE%BB%CE%AC%CF%83%CE%BC%CE%B1
http://el.wikipedia.org/wiki/%CE%91%CE%BA%CE%AD%CF%81%CE%B1%CE%B9%CE%BF%CF%82_%CE%B1%CF%81%CE%B9%CE%B8%CE%BC%CF%8C%CF%82

2) OL €vVolEG TNG «TTUKVOTNTAGCY Kal TNG «SLadoxIKOTNTOG» 0T BACLKA GUVOAQ TWV TPOYUATIKWV
oplBuwv
OL paBntég ouvaviouv peydAeg SuokoAieg otnv katavonon tng SoURg Twv pntwv aplbpwv ot
avtiBeon pe auTtng Twv puokwy omou dev mapouactalovtal Woilaitepa mpoPAnuarta. MoAAol epeuvnTég
Bewpouv w¢ TNy Twv SUCKOALWY AUTWV TN KATOXPNOTLKA HETAPOPA TNG yvwaong Toug anod to nedio
Twv Puolkwv aplBuwv oto nedio tou cuvolou Twv pntwv. M Baotkny Stadopd tou cuvolou Twv
PNTWYV aPLOUWY KoL KATA CUVETIELQ KOL TWV TIPAYUOTIKWY aplOuwv eival n mukvr dour toug. AnAadn
avéapeoa oe 500 pnTolc aptOpolC UTEPXoLV deLpot oTo TARBoc pntot apBpot’.
Mo akopa SuokoAia Tou cuvavtoUv ol HaBONTEC oTnV Katavonon tg SoUng Twv pnTwy aplbpwvy,
oXeTileTal pPe TN«SLASOYLKOTNTOY OTA BACLKA UTTOCUVOAX TWV TPAYHATIKWV aplOpwy Kal adopd tnv
avurtapéia Tou «emopevou aplBpol» otoug pnToug. H ouveldntonoinon otL yia kaBe pnto aplBuod dev
UTIAPXEL EVOG ETIOLEVOG PNTOG apLlOUOG avaoTEAAETOL amod To OTL Sev LoXUEL N MPATAOH AUTH OTOUG
duokolG apBpolg kat yL autd amatteltal pulikn evvolohoyiky aAhayr (Merenluoto & Lehtinen
2002).
Me tn &paoctnplotnta A4 tou M.32 erubuwkeTal va SlepeuvnBel To BEpa TNG «TTUKVOTNTAGY TWV
TPOYUATIKWY aptOuwy. OL padntég, péoa amd mapadelyuota pE CUYKEKPLUEVOUC aplBuolg Ba
Slamiotwoouv OtL avapeoa o U0 omolouadAmote pNTolg UopoU e AvTa va BPoU e éva pnTo, To
NULaBpolopd toug kat Ba kataAnfouv OTL UeTaéU SUo pNTWV UIAP)OoUV Kal dAAol, artelpol oto mAndog
pntol. Ekeivo mou €xeL onpaoia kat mpénel va TovioBel eival otL Adyw Tng mukvotntag Tou Q oto R,
MMopoUE va pooeyylooupe 600 BéNoupe €vav appnto He pnto aplOpd, KATL mou yivetal Pe Tn
XPrON UTIOAOYLOTH. 2TNV EMOUEVN TAEN N MUKVOTNTA TWV pNTWV aptBUWV XPNOLUOTIOLE(TAL EUUETT VLo
TOV 0pLoud SUVALNG UE dppnTo ekt (MPoadloplopdg g Suvapng pe dppnto ekBétn amd tnv
oakolouBia Twv dekadikwv mpoaoeyyioewv Tou dppntou).
EmumAéov ue ™ dpaotnpiotnta A3 tou MN.3, Ja Siepsuvioouv TG £WOLEG TNC «SLAdOXLKOTNTAGH OTA
Baokd UTIoGUVOAD TWV TIPAYUATIKWY aplBpwy kat Fa kataAnéouv OtL SV UTTAPYEL O EMOUEVOG PNTOG
aptuoc (o «auéowc UeyaAutepoc») evoc o9€vtog pntou aptduou, apou ustaéu tou 5/8 kat Tou o
UTTApXEL TAVTA EVAS pNTo¢ (Epwtnon 6).
Q¢ mpog TN A€ «dladoxkoTnTa» OTOUC PNTOUC, YWwPL{oupe OTL oL pntol elval aplBunoluo cuvolo
KOl EMTOUEVWC UITOPOUV va mapactadoUv we opotl akoAoudiac. Auto onuaivel otL o Kadeévag, we 0pog
¢ akoAovdiac Exet emouevo, ywpic BEBaia auTto va oNUAIVEL KAl «AUECWC» UEYAAUTEPO.

e [pAgeLg oTOUG MPAYHATIKOUG apLtOpole

1)  1810TNTEG TWV MPALEWV TWV TIPAYLATIKWY apLlOpwyv

Mo tov aAyeBpko Aoylopd elval GNUAVTIKO OL HaBNTEC VA KATOVONOOUV TIG LELOTNTEG TWV MPALEWV
TWV MPAyHaTikwy oplBpwy. e auto Ba BonBnoel n Slepelivnon twv LWOLOTATWY TouG. ISlaitepn
éudaon va S0Bel otig WWONTEGf=0<a=01 =0 Kkt g-f#0<=a=08 Ue oL onoleg
GUUBAAAOUV OTO VA XPNOLUOTIOLOUV OL HaBNTEC CWOTA TOUG GUVEEGUOUG «» KAl «Kal» KaBwG Kot To
oUupPolo NG LooSuvapliag.

Mpotewvouevn dpaotnplotnta
o TTOLEG TLUEG TOU X aAnBelouv ol e€lOWOELG:
a) x(x-2)=0, B)(*-x)(x-1)=0

2) Ot poBntég MPEMEL VA XPNOLUOTIOLOUV TLG LOLOTNTEG TWV TIPALEWY TWV TIPAYHUATIKWY aplOpwv yLa
NV anddelfn MPoTdoewy, OTWCE TIE LLOTNTES TwV avahoyLwy, thy emiluon eflowoswy 1% Babuou,
Twv TOnwv tng Guotkig/Xnueiog kaBwg kat tpoPAnudTwy pe eflowoelg 1° Baduol.

(Napadeypa Spaoctnplotntag n A7 tou MN.3)

2 ' . . ' , .
H anddeln tng mMukvoTNTAG TOU OUVOAOU TWV TPOYUOTIKWY aplOUwy TEPLEXETAL OTO

navemotnuakd  BiBAla tou Amelpootikol AoylopoU. Neypemoving 2., lwtomoulog I.,
MavvokoUAlag E. (1992). Antelpootikog Aoylopog. Topog | og 34.
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Ot poBntég ouvaviolv SuckoMieg otn petdpacn amd thv enidvon wog fiowong 1°° Babupol tng
omolag oL oUVTEAEOTEG o Kal B eival ouykekplpévol aplBuol, otnv emiluon TNG YEVIKAC HOPdNG
ax+B=0, emeldn eival SUOKOAOG 0 SLAXWPLOMOG TNG EVVOLAG TNG TIPOUETPOU O TNV €vvold TNG
peTaBANTAG Kat emumAéov dev eival e§otkelwpévol pe tn Stadikaoia Tng dtepevvnong. Mo autod pnopel
va {ntnBel and toug Labntég va AUGOUV apXLKA TIOPAUETPLKEG EELOWOELG VLA CUYKEKPLUEVEG TLLEG TNG
TIOPAUETPOU KAL OTN CUVEXELO va TPOoTIABoouV va SLOTUTIWOOUV YEVIKA CUMITEPACHOTA Yla. KAOe
TLUA TNG TTOPAUETPOU.

Mpotetvouevn bdpaotnplotnta:

Na AuBouv ot e€lowoelg : (A-1)x =A-1 kat (A-2)x=A
a) yw A=-1,A=0, A=1, A=2, A=3

B) ya tig 6Ladopeg TLUEG TNG TTAPAUETPOU A.

3) MéBobol anddeing

H and6el€n amotelel To KUPLO XAPAKTNPLOTLIKO TWV HOONUATIKWVY Kal €XEL TpwTeUoVTa pOAo og Ol Ta
enineda didaokaliog Toug. AANMwOTE €vag amd Toug KEVTPLKOUG oTOX0G ou Slamepva o .2, ival n
avantuén Ttou  padnuotikol GUANOYLOMOU, 1N KAvoTNTa TapakoAouOnong Kal mapaywyng
MaOnuaTKAG eTxelpnpatToloyiag kat n anodelEn. 2to AUKELO N amodelén lval MEPLOGOTEPO AUCTN PN
ard OtL otig AMeg tafelc kal oL padntég aockolvtal oto va edappolouv SLddopes OMOSELKTIKES
peBOdoug (euBela amdbel€n, amaywyr) o€ Atomo, aviutapddelyua) yla va empefaiwoouvv v
oAROela TwV TPOTACEWV.

2Ta HABNUATIKA TOU TPOoavVaTOALoMoU ot pabntég Ba 616axBolv pia akoun péBodo anddelEng tnv
Emaywyn.

OL pabntéc oe mponyoUUeveg TALeLg €xouv amoSelfel TNV oYU amAwv oAyeBPLKWV TTPOTACEWY TL.X
TautoTATwyY. MNa va TIg anodeifouv €xouv xpnolpomoliosl wg povadikn péEBodo amoddeléng, tnv
EuBeia amobelén. Itnv tan autn Ba epapudoouv emumAéov tn PEBodo tng Anaywyng o€ ATomo Kat
Ba xpnoLuomnolioouV To Avtutopadelyua.

MéBobog tng Anaywyng oe Atomo

H péBobdog tng amaywyng oe dtomo &ev xpnoldomoleital povo ota Madnuatikd, oAAd cuvioTd
guplTEPA TN CUANOYLOTLKN eKelvn HEBOSO pe TNV omola amodelkvuetal n aAnBela pag mpotaong Ue
Baon to yeyovog OtL n avtiBetr TnG elval YPeudng n Aavbaouévn.

EOTW Yo TOPASELYHO OTL OENOUE VA OmOSELEOUNE TNV TPATOON €OV YLt VoL aKéPaLo a o o elval
TEPLTTOC, TOTE KAl O O €lval TEPLTTOC». Av UTIOBECOUE OTL 0 a eival dptiog, dnAadn a=2k, TOTE
o’=4N"= 2-2)%, Tou elvat dpTLoc, Gromo. AuTd onpaivel 6TL o0 o elvat TEPLTTOC.

(Mnopel va 600l wg epyacia otoug pabntég va amodeifouv tnv mpdtaon Kat e eubeia amodelén:
Exouus : o’=2v-1, a?-1=2v, (o+1)(a-1)=2v, a+1=2Afa-1=2p, o=2A—1fa=2p+1

TOU onuaivel OtL o a eivol meptttoc. H avrutapoforr; twv Sduo peBodwv avadelkviel Ta
TIAEOVEKTHLOTOL KOLL TAL LELOVEKTHATA KaBeuiag).

H amodeln ot o \/5 elval appnrtog, eival SUOKOAN yla TOug HABNTEC ylaTl Xpnolpomnololvral
otolxela tng Bewpiag aplBuwyv. Xpnowuomnolouvtal 6pol, cuBOALOUOL Kal KUPLwG LOEEG UE TIG OTIOLES
Sev elval e€olkelwpévol ol pabntég (m.x o cuBOALOUOG TOU pNTol W¢ KAAopa §U0 Gpuaikwy aplBuwv
K, A KO TOU apTlou aplBpol wg 2|, aAAd Kol n €vwola ToU avAywyou KAGOCHOTOG WG TOU KAAOUATOG
TIou €X0UV Yivel OAeg oL SuvaTtég amlomolnoelg). M auto n anddelén, mpoteivetal, va yivel otn tagn
adou mpwta e€nynBouv oL €VVOLEG AUTEG.

Anddelén pe avrutapdadeyua

Ma va katappioupe €vav LOXUPLOUO, OPKEL va PpoUpe €va HOVO TOPASELYUA, TIOU VO EPXETOL OE
ovtiBeon He TOV LOXUPLOUO. € QUTAV TNV MEPLMTWON, TO TMAPASELYUA TIOU XPNOLUOTOLOUUE AgyeTal
OVTLITOPASELY Q.

To avtutapadelypo ota Mabnuatikd kot otn Aoyikr), EAEyXeL UMOBECELC WG TTPOC TNV KABOALKH LoXV
TOUG. XapaKTNPLOTIKA €lval pla yAadupr apxaia xprion tou aviutapadsiypuatog. To MEPLOTATIKO TToU
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avadépel 0 Aloyévng o AaépTLog 0To €pyo tou «Biot Qulogdpwv», amodibetal oto Aloyévn tov
Kuvikd, o omoiogc B¢éAovtag va yeholomoljosl tov AavBacopévo oxuplopd tou MAdtwva mepi
avBpwrou, «0v dmrtepov Simouvy», EEMOUTIOUALOCE €vOv KOKOPOL KAl TOV TIAYE OTNV OXOAN TOu
MAdtwvog Aéyovtag, «IdoU o avipwrmog tou [MAdtwvog!». O MAdtwvag UToXPewBNnKe TOTE va
SlopBbwaoel Tov oplopd Tou, mpocBEtovtag pa ent mAéov mpoiUnodbeon va elvat kat ... TAATUWVUE!
BeBailwg kat évag mibnkog Ba umopouce va xpnowlomoinBel wg avtutapddelypa otov Non
«85l0pBwpévo» oplopo tou NMAGtwvoc, aAAd Sev poag Aéet Timote yL autd o Aloyévng o Aagptiog!

Ta avtutapadeiypata £€xouv maiel moAU onuavtikd poho otnv e€éAEn twv padnuatikwv. Ot
Sladopeg mpotdoelg mou cuepa SL6AoKovTal GOPUAALOTIKA Kol TPOCEYUEVA, Slapopdwdnkav péoa
amd ladikacieg ou mepLéxouv elkaoieg Kat avtutapadsiypoata.

Mpotewvouevn Spaotnpldtnta
OL mapokdtw mpotacelg eivalr AavBaopéveg. Ma tnv kGBe plo amd outég va Swoete éva
oVTUTapASELY AL
a) Av x<1 téte x’< 1
( Av x=-2, T0te (-2)°=4>1, enopévwg n tpdtaocn sivat AavBaopuévn).
B) Av o x elval mpaypaTtikog apldpog, dtddopog tou undevog, PeTal Tou -2 Kal Tou 2, TOTE O

, , . . 1 1
avtiotpodog tou Ba eival petaty tou 3 KOlL TOU 5"

IXO0Ao Ol paBntéc umopouv va Sgifouv otL n potacon dev eivatl aAnOn¢ eite pe avtutapddelypa
eite pe euBela anodeién.

1
Me avtutapddetyua : Av x=1, tote — =1 mou eivat ektdg Tou SLoGTAATOC —E, E , ETMOUEVWG
X

npotacn elval AavOaopévn.

Me gubeia anodeiln : Exoupe: -2< x <2, % 0« | [x <2 11 o 1.1 L1
X

= - g Z>=
M 2 2" %2
DavepwVeTaL £TOL TO YEYOVOG OTL TIOANEG dOopEG pLa AAAN amodelgn pag Sivel wa  pe Babutepn
Katavonon tou B€parog.
Stnv amodelktikr Stadikaoia ot diadopeg popdeg twv amodeifewv mapouotalouv SLadOPETIKES

TS AYWYLKEG LOLOTNTEG Kol SLOAKTIKEG Aettoupyieg (G. Hanna & M. De Villiers, 2008).

Katd tnv amodelktikr Stadikaoia oL pabntég mpEmeL va umopouv va Slakpivouv TV Llooduvapia amno
TN OUVETAywyrn Kal Ue avrtutapadeiypata va attioAoyolv ylati &ev loxUel n wooduvapia, oe
OPLOUEVEG TIEPUTTWOELS. Ma mopddelypa oulntolv to vOnua Tng ouvenmoaywyng a=6 — a?=62
Slatunwvouv to avtiotpodo Kal Slepeuvouv TNV oYU tou (e suBeia amddelén n kat pe xpnon
avtutapadelyparog).

Mpotewvouevn dpaotnpidtnta
Mo toug SoouEVoug TTEPLOPLOMOUG, VO EEETACETE AV YL TLG TIPOTACELS A Kal B, LoxUeL n cuvenaywyn
A< B, N pla ano T tooduvapiecA = BkatB = A

[leploplopoi [lpdtaon A [Ipétacn B
Av x,ye R X=y x2=y2
Av x,yeR xy=0 x=0ny=0
Av x,yeR xy=1 x=1katy=1
Av x € R x<3 x°<9
Av xe [0, + »0) x <3 x'<9
Av X Un UNSEeVIKOG 1 x <-1
TIPOLYHATIKOC OPLOUOG X >-1
Avxe[0, + o) Xx>5 Ix>+B
Av xeRkatye [0, + o) x’=y x>y
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e Ailataén oToug MPAyHATIKOUG apLtOpolg
1) AdoU oplotel n Slatagn petafl MPAYUOTIKWY aplOuWY, oL padntég Slepeuvoly, TIG LBLOTNTECG TNG
Slataéng. Me avtutapadelypota evtomnilouv opoloTtnTeG Kal SLadopES TwV LELOTATWY TNE LOOTNTAG KOl
NG aVIoOTNTAG.
Eudoon va 500el otic ooSuvapiec : a’+p*=0 a=0 kat B=0, eV o> +f>0=a#0n0 B=0

Mpotetvouevn dpaotnplotnta

Bpeite éva avtutapadelypa yLa Seifete OTL SV UMOPOULE:

a) va adalpecou e Katd PEAN U0 aviooTnTeg TG oLag dopdag,

B) va Stapécoupe katd péAn SUo aviooTnTeg TLG dLag popdg, e BeTikoUG 6pouC.

OL LOoONTEG MPETEL VAL XPNOLUOTIOLOUV TG LBLOTNTEC TG SLdTtaéng yia va amodelkviouv avicOTNTES

Mpotetvouevn dpaotnplotnta

Na xopoKtnploTe TIC mMapaKATW MPOTACELS UE 0waTo (2) A AdBog (A)

1) Av a>2katp>5tote aB >10 2) Av u>5katv>-2T10Te H+v>3
3) Av a>-4 tote o’ > 16 4) Av %, 1otE O > 2P
B

5) Av a-B>0 kat a, B eR* e a’-B°>0 6) Ava<PB<0, tte o’<p’
7) Av o’>ap, tote a>B 8) Ava>B kaL y<§,totea-y>pB-6

Mpotelvouevn Spaoctnplotnta

2 2
ii)  Na 6eiete otL T0 eUPadOV 0pBoywviou pe MAeupég a kat B eivat LkpOTEPO 1) Loo amod to

euBadov teTpaywvou pe mAsupd 2+8
2

2
i) No Seifete Tt yia GAOUC TOUC TIPOYHATIKOUC aptBuolc a kat B oxtel 2+75 S[Mj

)

=)
[x]

ol
F

iii) Na 6ei€ete otL petafh Suo aplBuwv a, B pe a < B Bploketal mavta To NULABPOLOUA TOUG,
a+pf
<—<
a 5 p
2XOAL0 : OL paBbntég xpnoLdomnoinoayv TV mpoTach AUTr, TPOKELEVOU va anodeifouv TV mMukvoTnTa
TWV pNTwWv.

2) Ou pabntéc, oto lupvdolo, €xouv SlampaypateuBel avadutikd thv emiluvon avicwoswv 1°°

BaBpou tng popdrg ax > B ax < B HE CUYKEKPLUEVOUG GUVTEAEDTEG a Kat B. EKTOG amo th xprion tng

apLOUOYPAUUNG, VLot TNV OTELKOVION TOU oUVOAoU AUCEWV HLaG aviowong, mpoteivetal va 600el

£€udaon KaL otn xprion Twv SLooTNUATWY TWV MPAYUATIKWY aplBHWY yLa TNV TApATAvw AneKOvLo.

EruumAgov Ba mpémel va oulntnBouv otnv Tafn opolotnteg Kal Sltadopg avapeoa otny e€iocwon Kal

Vv aviowaon, wg npog tn dtadikacia Tng emiluong Toug Kal To cUVOAO TwV AUCEWV TOUC. Oa TIPEMEL

€MIONG va XpNOLUOMOoLoUV Tn SLatagn Kot TG LBLOTNTEG TNG Yl vol AUvouv TPOPBAAUATA LIE AVICWOELG

1lou BaBuollpotelvouevn

Mpotewouevn Apaotnplotnta

OpBoywvio mapaAAnAOypa Lo EXEL LAKOG X EKATOOTA KAl TAATOC Y EKATOOTA, avtioTolya. Ano

UETPOELG £XEL BpeBel OTL yla Ta UAKN X KoLy LoxVeL : 4,12 <x< 4,14 kot 2,1<y<2,24.

U Na Bpeite ta dpLo LeTafy Twv omolwy TEPLEXETAL N TLUH TNC TEPLHETPOU TOU 0pBoywviou
napaAAnAoypappou.

U Av 1o x pewwBel katd 1 kot To y Tputhactaotel, va Bpeite Ta OpLa LETAEY TWV OMOLWV TTEPLEXETAL N
TLUA TNG TIEPLUETPOU TOU VEOU opBoywviou maparnloypdupou.
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Avtiotolxn edappoyn undpyetl kot 0to Pwtodevpo pe TITAO : I8LOTNTEG TWV AVLCOTATWV.
MLKpOTElpAA YLIA TNV KATAVONGCN TPAEEWVY UE AVIOOTNTEC.
http://photodentro.edu.gr/lor/r/8521/1882

e AmoAutn TN mapaypatikol aplOpol

1) Ot paBntég €xouv yvwploel oto NTUPVAGLO, TNV AOAUTN TN €VOC aplBuol w¢ TNV AmooTacr Tou
and 10 unéév, otov Afova TwV TPAYUATIKWY apltBpwy. Ity evotnta auth Sivetal o alyeBpikdg
0pLOPOC TNG ATOAUTNG TLUAG Ko oo SELKVUOVTAL OL BACLKEG LOLOTNTEG TNG. H YEWUETPLKN Epnveia TNG
anOAUTNG TIUAG €VOG aplBoU Kal TNG amoAutng TG tng Stadopdg SUo aplBuwy elval onuavtkn,
ylatl BonBa toug pabntég otnv aiwobntomoinon tng €vvolag. H ouvéeon, Opwg, tnG aAyePpLkng
OX€0NG KAl TNG YEWUETPLKAG TNG avamapdotaong Sev ival KATL TOU yiveTal eUKOAA KOTAVONTO Ao
TOUG MaBNTEC Kat yL auTd amatteital va 500l og auto Wiaitepn gudaon.

H YEWUETPIKN €ppnvela tng amoAUTNG TWAG €vog aplBuol Ba Bonbroel toug pabntég otnv
Katavonon kat eppnveia Twv Aoswv g elowong |x| = ¥ kal Twv avicwoewv [x] < ¥ kau |x| >9
TIOU QIOPPEOUV ATIO TOV OPLOMO TNG.

Opoilwg n mapouciaon Kot n AUon €§lOWCEWV KOL OVIOWOEWV HE OTMOAUTEG TLUEC TIPETEL va
ouvodeleTal amd TN YEWMETPLKN TOUC €PUNVEiQ WOTE OL MAONTEC va PNV €VepyoUV UNXAVIKA,
abladopwvtag yla To HoONUATIKO TEPLEXOUEVO TwWV O6owv ypadouv. Na mapddelypa n aviowon
|X+5|S4, TPEMEL va StatunwOel kat Aektikd wg €€nG: «Na BpeBoUv oL TIUEG TOu X, oL omoieg dev
améxouv amo To -5 meploodtepo amd 4 povadeg». Opoilwg to {ntovpevo otnv efiowaon
|X—3|+|X+q= 8 mpénel va SatunwBel kot Aektikd wg £€Ac: «Na BpeBolv oL TIEC TOU X TwV

omoiwv To ABPoLoUa TWV ATTOCTACEWV arod Toug 3 Kal -5 eivat 8 povadeg»

Mpotewvopuevn dpaotnpldtnta
Na cupmAnpwBel o mapakdtw mivakag:

Atdopa 1 évwon Avicwoelg Avamapdotaon Avicwon pe
SlaoTpaTwy otov atova amoéAvta
| . xq 1
(-0, U5, to
—2<X<2

|x+3<0,01

MBava Adbn — MNapavonoslg oTny anoAutn TIUA:

- Me avtutapadelypata vo avTeTwnioBolv ta AdBn Kal oL TToPAVONCELS TWV Hadntwy oL omoiot
OUXVA TILOTEVOUV OTL LoXUEL TTAvTa |—a|=a KalL |a+ﬁ|=|a|+|ﬂ| .

_ 'Eva amd ta ocuvnBlopéva AdBn Twv pabntwv ot amOAUTEG TLMEG elval OTL TPOKELUEVOU va
vpalouv pla mapaotacn xwpei¢ tnv andAutn tiun dev €€etdlouv To MPOCNUO TNG MAPACTAONG
Tmou elval péoa oto amoAuto aAAd To mpoonpo TG UeTaBAntnC. Mpadouv yia mapadelypa :

|X—3|=X—3 av X=>0 kat |X—3=—X+3 av X<0.

e  Pilec mpaypHatikwVv aplOpwv

Ol paBntég éxouv Nén peletrnoel, oto TUPVAGCLO, TNV TETPAYWVLIKN pila Kal TG LOLOTNTEC TwV
TETPAYWVLKWV pL{wVv. ITNV eVvOTNTA QUTH YIVETOL EMEKTAON OTN V-00TH pila.
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AdoU oplotel n v-oot pila pUn apvnTikol aplBpol o wg n povadikr un apvntikn Abon tng e€iowong
X' = @, oL LaBNTEG amoSEkVUOUV TIG LBLOTNTEC YIVOUéVoU Kat TtnAikou v-00twv pllwy, kat avaioyia
TPOG TLG TETPAYWVIKEG PLIEG KALL TLG XPNOLLOTIOLOUV YL TNV AMAOToNoN LG aAyEBPLKAG MOPACTACNG.
Me avtmapadeiypota va avitpetwnioBouv ta AdOn KAl oL mapavoroeLg Twy padntwy ot onoiot avti

twvya® :|a| KQL\,(12+BZ <o+B, omou a>0ka >0 ocuxvd motevouv OTL

B . 2
LoxVeL tavta v o’ =a kau o +B*=a+p .

Mo v «fa2+[32 <a+B, omou a>0kaL >0, pmopel va SoBel kat n
YEWUETPLKN TNG EPUNVELQ, N omola oTnPLleTAL OTNV TPLYWVLKN aviodTnTa:

TéNOG, epappolouV TIG TEXVIKEG EMIAUONG KaL TLG LBLOTNTEG TWV SUVAMEWV KOl TwV PLWV yLa Tn Avon
am\Gv eKBETKOV e€lowoEwWY, 6mwe Xo= 8, X = -, X*= 81 , & = -8«kat yto TV eniluon TORwWV.

A&lonoinon tng Texvoloyiag otn dibaockalia tou kepalaiov

H gvvoloAOyLKN) KOTAVONON TWV MEPLEXOUEVWY TOU KEGaAAiOU TWV MPAYHUATIKWY aplBUWyY, umopei va
unootnpixOel pe véeg texvoloyleg, pe tn BonBela Twv omolwv oL LabnTéG Umopolv va EUIMAAKOUV OE
OUCLOOTIKEG MaBnuaTikeG Spaotnplotnteg. Méoca amoé tn Slepelivnon Hmopolv oL padntég va
KOTAVONOOUV KAAUTEpQ EVVOLEG KOl SLadikacieg, Pe tnv mpolmobeon BEPRata otL Sev €xouv To polo
Tou Beatr, aAAG petéxouv evepyd otn Stadikaaoia.

EvSelktika mapadsivpata

- TEWUETPLKN ATTELKOVION APPNTWV apLIUwWV
http://photodentro.edu.gr/lor/r/8521/1870

- AUon aviowoewv amoAUTWY TLLWVY UE TN XPHoN TNG aplBoypapng
http://photodentro.edu.gr/lor/r/8521/1885

- padikn emiluon AvVICWOoEWV e ATOAUTN TLUN
http://photodentro.edu.gr/v/item/ds/8521/5280

- TEWUETPLKA EMIAUCN AVICWOEWV JLE ATIOAUTEC TUIEG
http://photodentro.edu.gr/lor/r/8521/1886

IoTOPIKEG CUVBEDELG :

H mpwtn kpion ota Mabnuatikd, cuudwva pe thv mapadoon, epdaviotnke otav o Mubayodpelog

Imnacog o Metanovtiog (450 m.X nepinou) «amokaAude» OTL UTAPXOUV LEYEDN, OTWG N uTtoteivouoa

TETPAYWVOU, Ta omola §ev HUrmopolV va ekdpacTolV oTa MAALoLA TWV GUCLIKWY apLBUWV.

- Van der Waerden (2000). H A¢umvion tng Emotiung, Mavemotnulakeg ekdooelg Kpnng,
HpakAelo.

- Dirk Sruik (1982). ZuvonTikn LoTtopia TwV padnuatikwy, ekd ZoxapomnouAog, ABrva.

- Thomas L. Heath (2001). H totopia twv eAANVIKWV pabnuatikwy, Topog |, Ano tov OaAr otov
EukAeibn, K.E.E.E , ABrjva.

- http://www.cut-the-knot.org/proofs/sq root.shtml

BiBAoypadia

- G. Hanna & M. De Villiers eds (2008). Proof and Proving in Mathematics Education: The 19th ICMI
Study.

- Merenluoto L. , Lehtinen E. (2002). Conceptual change in mathematics: Understanding the real
numbers. In: M. Limon & Mason (Eds), reconsidering conceptual change: Issues in theory and
practice (233-258). Dordrecht, The Nederlands: Kluwer.
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KEDANAAIO 3° - Tuvaptioelg

TL tepLEXeL TO KEPAALO TWV ZUVAPTACEWV KAl WG OUTO TO MEPLEXOLEVO GUVOEETAL ME
TLPOYEVEOCTEPEG OXETIKEG YVWOELG TWV Hadntwv;

210 MupvAoLo oL LaBntég £xouv aoxoAnBel pe dpatvopeva cuPUETABOANG LeyeOwV Kat e TipoBAr AT
avoAOYwV Kal aviloTpodwe avaloywyv TOCWVY Kol €Xouv eKPpACEL TIC OXEOELG UETAfl TWV TTIOCWV
OQUTWV E CUVAPTHOELG.

TNV Ta€n autr) PeAetolv TNV £vwola TNG CUVAPTNONG UE TILO CUCTNUATLKO KOL TUTILKO TPOTIO (TUTILKOG
oUUBOALOMOG, Ttedio oplopol, oUVOAO TLLWY, SLACTAMOTO HovVoToviag, akpoTata, onuela TOUNAG HE
Toug afoveg, afoveg ouppetpiag, Kk.a) Slvovtag éudaocn otn ouvvdeon peTafl twv Sladdpwv
QVOUTAPACTACEWYV TNG. ZTO MAALOLO AUTO HEeAETOUV TI§ Baoikég cuvaptnoelg f(x)=ax+B , f(x)= ax® Kat
f(x)=ax2+Bx+v.

Mol elvot onpavtiko to KEPAALo TwV ZUVAPTHCEWV;

H ouvdptnon eival P amo TG o ONAVTLIKEG EVVOLEG TwV MaBnUATIKWY LIE TIG OTIOLEG €pXOVTaL OF
enadn ol pabntég katd tn Sldpkela Twv ormoudwv Toug. Elval Bepelwdng pabnuatikn évvola n
omola dlamepva TUTILKA Kal AtuTta OAeg TG Babuibeg tng ekmaidevong, Snuloupyet Eéva mhovolo nedio
OVOTAPAOTACEWY, EVOTIOLEL TIOAEG TTEPLOXEG TWV HABNUOTIKWY, MG Kot GAAWY yVWOTIKWY Ttediwv
Kol aroteAel éva onuavTtikd epyaleio Ye To omoio pmopel va peletnBsi pla motkidia Bspdtwy ota
MoaBnpatikd (e€lowoelg, ocuotApata K.d). & OAoug oxebov Toug KAASOUG Twv ocUyXpovwv
MaBnuatikwy, oL CUVOPTNOEL; amOSEIKVUOVTAL TO KEVIPLKO OVTIKE(HEVO MeEAETNG. Ta KABe
QVTIKElMEVO Tou efetdaletal O6ev apkel amAd va yvwpiloupe amd Tl €éoptdtal, f Mool gival oL
TIAPAETPOL TIOU ETLEPOUV KATAAUTIKA 0TN Slapopdwaor Tou, elval amapaitnto va KOTAANYoULE oTn
OX€ON KAl TG TIMEG TWV MApAUETpWY. H SibaokaAia tng €vvolag Tng ouvaptnong cupBAllel otn
UEAETN KOl KATOVONON TOU TPOTIOU HE Tov onoio petafallovtal dUo peyedn mou oxetilovral Hetal
Toug, KaBwg Kal 0TV opydvwaon Kal avamapdotacn tng oxéong autng. H kaAAlEpyela TNG yvwong
autng BonBa Toug HaBNTEG oTNV KATAVONGN TOU KOGKOU TIOU Toug TEPLBAAAEL, EVOG KOGOU YEUATOU
ano moAUTAoka cuotiuata alnAo-eéaptwpevwy peyeBwv (PpuoLkd, OLKOVOULKA, KOWWVLIKA, K.d). H
£€vvola TNG ouvAPTNONG GAAWOTE YeEVWNONKE WG QMOTEAECUA HLOG HOKPOXpovNG avalntnong evog
MaBONUaTIKOU LOVTEAOU TWV PUOKWY GOLVOUEVWY TIOU TtEPAAUBAVOUV LETABANTEG TOCOTNTEG.

MNotég lva oL ONUAVTIKEG LBEEC 0TO KEPAAALO TWV ZUVAPTHCEWV

- Houvaptnon ekdpalel tn Stadikaoia cuppetaolng Suo peyebwv.

- Muag ouvaptnon Unopel va HehetnBel kat HEow TG ypadLkng TG mapAoToong.

- OLTIOLOTIKEG LOLOTNTEC LAG CLUVAPTNONG ELvaL N LOVOTOVIA, TA AKPOTATA, KOL OL GUUHUETPLEG.

- H ypadwn mapdotacn tng ouvdptnong f(X)=ox?+Px+y, a0 gival amotéAeopa PeTaTonicEwy

NG YPadLKNG MapAotaong g ouvaptong f(x)=ux?, a=0

Z€ mola epwTrpaTa Oa MPEMEL va UmopoUlV va aravtouv oL pabntig;

E1 Note pia Sladikaoia aviiotoixlong amno to cuvolo A oto cUvolo B Aéyetal cuvaptnon;

E2 Me noooug S1apopeTIkoUG TPOTIOUG UITOPOUE VA AVATTAPACTHOOUE ULa UVAPTNON;

E3 MNolog eivat o poAog Twv MapapéTpwy a, B otn ypadikn mapdotacn tng cuvaptnong f(x) = ax + B;

E4 Moéte pia ouvaptnon g popdng f(x) = ax + B elvat avfovoa kal note pbivouoa;

E5 Motdc eivan o d€ovac ouppeTplac Tne ouvaptnonc f(x)= ax’;

E6 Mold¢ eivat 0 pOAOC TNE MOPAUETPOU A 0T YPOdIKH TAPEOTOON TNE OUVAPTNONG = aX’;

E7 & mold SLaotrhpata n ouvdptnonc f(x)= ax” datnpel T povotovia Tne Kat motd ivat n péylotn f
€AAXLOTN TLUA TNG;

E8 Motd MeTATdnLon TnE ypad ikl mapdotaon The ouvaptnonc d(x)=x> Sivel tn ypadkr mapdotaon
Twv cuvaptnoewv h(x) = X4\, g(x)= (x+k )2 kat f(x) =(x+k )2+}\.
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Mol LaBNoLOKA OIMOTEAECHOTO AVOLEVOULLE LETA TN Si8aokalia tou kepalaiou;

M1 Na géetalouv av pia avtiotolyia TlHWV eival cuvaptnon. (otoxol M.z, 3.1.2)

M2 Na cuvdéouv §LadOopeTIKEG AVATTAPACTACELG (LAG CUVAPTNONG. (otdxoL .2, 3.1.4)

M3 Na g€etdlouv To pOAO TWV MOPAUETPWY a Kot B otn ypadikn mapdctaocn Thg cuvaptnon f(x)=
ax+6. (otoxoL N.Z, 3.2.1)

M4 Na amodaivovtal yia th povotovia tng fix)= ax+6. (ctoxol N.2, 3.2.2)

M5 Na Slepeuvolv Kol va SLOTUTTWVOUV CUUMEPACHATA yld TN HOVOTOVia, Ta aKPOTOTA KOl TIG
ouppetplec e fix)= ax’. (otdyot M.3, 3.2.4)

M6 Na Slepeuvouv Kal va SLATUTIWVOUV CUUTIEPACHLATA TToU apopolV OTN LOVOTOoVia, OTa aKPOTATA
KOl OTLG CUMMETPLEG TG flx)= X +Bx+y. (otoxor .5, 3.2.5)

M7 Na avamoploTouV CUYKEKPLIEVEG CUVAPTNOELS TNG LOPDNG f(x)=ax2+6x+y, a # 0 péow
METOTOTIOEWVY TNG g(X)= axz.(ct()xm n.z, 3.2.5)

M8 No xpnotuomololy T ouvapthoetg 1% kat 2°° BaBpol otn HovIEAOMoinon KOTAoTACEWY Kat TV
enilvon nmpoBAnudtwv. (otdxot .3, 3.1.3)

06nyieg ywa tn didaockalio tov kepaAaiov TwWV ZUVAPTACEWY

‘Oca avadépovtal oTn CUVEXELA Elval TTPOTELWVOUEVA WOTE 0 SL6AcKWY va SLaBETeL pia opyavwpévn
npotoon dtbaokaliag.

Katd apynv kohd Oa eival o 516dckwv va SLaBETeL pia yevikr €lkOVA yLot TOV TPOTIO LE Tov omoio Ba
g€elyBei n S16aokalia tou kedpadaiov dnMwe N MOPAKATW.

Iuvaptnoeg

| Fevika nepl ouvaptioewy | Mehétn Pacikuiv ouvapticewy ‘

e

H ouvaptnon ‘ H ouvéaptnon H auvdaptnon ‘
fix) =ax+ B fix) = ax’ fix) = ax” +Bx +y

Me Bdaon ta LoOnoloKd amoTeAECUATA KAl TA EPWTHMATA OTA omola Ba MPEMEL va Umopel va anavid
0 HOONTNG HeTA TNV oAokAnpwon TN SldackaAlag Twv ZuvopTHoewy, Ba emonpaivoape otL:

e TevVIKA epi ouVAPTHOEWV
1) Apxwkad mpoteivetal va 060UV CUYKEKPLUEVO TIOPASELYHATO LOVIEAOTOINONG KATOOTACEWY
OUMUETABOANG Kal avtiotoixtong Stadopwv peyebwv, wote va avadelxBbel n onuaocia tng £€vvolag tng
ouVAPTNONG YLA TG EGAPHOYEG KL 0T CUVEXELO VA AKOAOUBHOEL O TUTILKOG OPLOOC TNG CUVAPTNONG.
Méoa amo ta napadelypata mou Ba xpnoluomnolnBoulv, va emionuavost :
- n 6Lakplon petalu e€aptnuévng Kat aveédptnTng LeTABANTAC
- 0 poAog Tou mediou opLopoU yla Tov KaBopLopd TG cuvaptnong ( va TovioTel OTL pla oxéon HeTagy
SUo petafAntwy Sev dpTavel yla vo oplooupe TANPWCE Ula cUVAPTNON, dAAG TTIPEMEL, avaAoya UE TO
TPOPBANUQ, vo KABOoPIoOUE KO TG TIUEG TIOU UTTOPEL va TAPEL N aveEdptntn petapfAntn).
- n duvatdtnta SLoPOoPETIKWY AVATIOPACTACEWY TNG OUVAPTNONG (Ue Tivaka THwY, PE ypadLkn
TAPACTOON, E TUTIO KOL AEKTLKA).

Na oulntnBel emiong n mepintwon cuvaptnoswy mou Sev €xouv TUTO. Mo MapASeLlyIa “OL WPES TG
nNUEPAG Kal oL avtiotolxeg Bepokpacieg Toug” elval cuvaptnon, n omola €xel ypadikr mapaotacn
adol oe KaBe pia wpa avtloTolyel pla Beppokpacia aAAd Sev €xel TUmo. TUMO SV €Xouv emiong Kot
oL ouvopPTAOELS U oG Kal BAapog i UPoC Kal NALKIA EVOG OTOUOU.

Na culntnBel erumA£ov n TEPIMTWON CUVAPTCEWV TwWV OTolwv &gV UMOPOUUE va XAPAEOUUE TN
vpadikn mapactacn. Na napadelypo cuvaptnon “oe kABe pnTtd QVTLOTOLXOUUE TO UNGEV evw o€
KABe appnto to €va”, £xeL TUTO, MG Sev pmopel va avamnapaoctabel ypadkd. O TUmog tng elvat :
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0, av x pntog
f(x)= )
1, av x appntog

2) Na 606el éudaon oTnV avayvwpLon Tou av eival CUVOPTACELG I OXL, avTloTolyieg mou Sivovtal pe
Sladopeg avamapactaoelg (m.x mivakag TiHwy, ypadikn mapdotacn).

Mpotetvouevn dpaotnplotnta

a) Na e€etaoete av kaBévag amd Toug MapakATw Tivakeg ekPpalel Lo cuvaptnon.

W [x]2]1]1]2]3]-=3 (2) x| o]1] 2 [3] 4
vIi2[3]s5|s5]4a]6 v 5]|s] s |[5]s
@) [x]2]1]1]1]2]3 (4) x| 5]5] 5 [5]5
vIi1]21]3l4a]5]6 yviol1] 2 |3 ] 4

(2xApa 1) (2xAua 2)

ou

Ix0A0 Me adoppn Tov mivaka (2) tou 1% epwTAROTOC KaL T ypadikh mopdotaon (EXApe 2) Tou 2
£PWTAHATOC TNG 6pACTNPLOTNTAG, VA EMLONUAVOEL OTL UTIAPXOUV GUVAPTHOELG TToU Sev elval éva mpog
éva.

Y& MOAAOUG poBNTEC SnULloupyoUVTOL TIOPAVONOELG Kol EAATEIC ELKOVEG OXETIKA UE TNV EVvOLO TNG
ouvVAPTNONG, UE AMOTEAECUA va Ttapouolalouv TPOPARMOTO OTNV AVOYVWELoN ULOG CUVAPTNONG UE
Baon tov oplopd, KaBwg KoL va PN UMopoUvV va  XEWPLOToUv pe eueliia  SladopeTIKEG
QVOIAPAOTACELS TNG (6lag ocuvaptnong. Ma to Adyo autd Ba mpemel oL pabntég, uéca amo
KATAAANAEG  SpaotnploTNTEG, va  XPNOLUOToloUV, va OUVSEOUV KOl va  €PUNVEVOUV TG
OVATIOPACTACEL HLOC CUVAPTNONG KaBwc Kol va evromilouv MAgovekTApaTa Kol (evoeXxouévwg)
LELOVEKTA AT KABEULAG E€ AUTWV.

3) H povtelomoinon KATAOTACEWV Kal N €miluon mMpoPAnudtwy pe tn Bonbela Twv cuvapTRoEWY
TPETEL VO BpiokeTal oTo emikevipo tng Sidackaliog tou kepalaiou ylati eivat GAAWGOTE Kol auTr) Tou
Slvel afla kol vonua otnv eVvaoXoAnon Twv Hadntwy e TIC GUVOPTHOELC.

OL ouvbEaelg ue AANEC TIEPLOXEG TWV OXOALKWVY HaBnuatikwy (my. e€lowoelg, euPadd, KAVOVIKOTNTEC)
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OAAG Kal pe e€WOXOAKEG EUTELPLEG TWV HAONTWY UopoUV va GUBAAOUV GTNV KATOVONGN TOGO TWV
CUVAPTIOEWYV, 000 KL TWV TIEPLOXWV HE TLG OTOLEG AUTEG cuvSEovTal.

(Nopadeiypata Spaotnplotitwy ot A15, A16 tou f1.5)

[poTELVOUEVEC SpaOTNPLOTNTEC

1" H Slaywvioc evog opBoywviou eival 5 cm.

i. Av x koL y €ilval oL dtactdoelg Tou opBoywviou va Bpeite tn oxéon mou cuvsEel Ta TIg duo
Slaotdoelg
ii. Na ekppdoete T pa didotaon wg cuvdptnon tg GAAng didotacnc. Moto eival to medio
0pLopOU TNG CUVAPTNONG AUTAG;
2" H ouvdptnon ;:(C)zgc+32xpnctuonou»:itat yl va petatpénoupe Babuolg Keholou (Celsius) oe
9
Babuoug Gapevarlr (Fahrenheit)
i. Na umoloyioete Tig tipég F(0), F(100) kot F(-40).
ii. Na Bpeite tn cuvdptnon mou petatpenet Babuoug Dapevalt o Babuouc Kehaiou.
iii. Ynapyel Oeppokpacia mou ekdppaletal pe Tov (6o aplBuo otig duo kAlpakeg Beppokpaoiag;

3" i) Mowdv kavova TPETeL vo eGapUOCOULE yla va uttoAoyiooupe and mooa onueio Ba amoteAeital
10 7° oxXua ;
ii) Aro nooa onpeia Ba amoteeitat to 27° oxfipa ;

@ 09 99

0O 0o o o Q. 9 O 90D

O O o O O o o 0 0 0 0,0

o o o Y o Tl o | O 0 06 O 0 O O 0,90
1o axfwa 20 oxfa 30 oxfipe 40 oxfpe

2xoAlo H cuvdptnon f(x):x2 + X, onou x=1, 2, 3,..., unopel va xpnotuomnolnBbel w¢ HoviéAo yla tov
aKpLBn UTTOAOYLOUO TWV ONUELWY OO TA OTIOLOL AMOTEAELTAL TO OTOLOSHTIOTE O UA TNG OELPAG QUTNG.

4) ‘Evag amod TOug OTOXOUG TNG €VOTNTAG QUTHG £LvOl VA KOTAOTAOEL TOUG HABNTEG LKOvoUg va
ouVOEouV SLadOPETIKEG AVOMAPACTACEL] ULOG oUVAPTNONG (TUTOCG, TVAKOC TIHWV Kol ypadulkn
napactacn).

KaBe €(6o¢ avamapdaotacng Ulag cuvaptnong mapéxel mMAnpodopieg yLa OpLOUEVEG LOVO TITUXEG TNG

£€vvolag, Ywpig va tnv replypddel oAokANpwTKA. Ma mopadelyua :

- €vag ivakag TLUWV JLag cuvaptnong ev pumopel mapd va £xetl Alya povo {euydpla TLUWV TG, KATA
OUVETIELQ, KPpLOLa OTOLXELA TNG CUVAPTNONG TI.X AKPOTATO, CNUELD TOUNG UE TOUG AEOVEG, UTopel va
pnv epdavilovtal o' autoy,

- oo Tov TUTIO TNG CUVAPTNONG UIMOPOUE va TiPoadlopi{oupe TNV T TG e€apTnUéVNG LETABANTHAG
otav Slvetal n TN TNG ave€aptnTNG AAAA SV OXNUATI(OUE LA ELKOVA VLA TLG TUUEG TIOU UIMOpPEL val
TLAPEL N CUVAPTNON KOL YLO TN CUUTEPLPOPA TG, OMwE cUUPALVEL LE TN ypadLKr) TapdoTtacor) tTne.

OL SLadOpETIKEG aVATIAPACTACEL TTOU avadEépovtal otnv dla évvola aAlnAoouumAnpwvovtat. Ot

SuokoAieg Tou cuvavtoLv oL Hadntég otn petafaon amnod To éva (60¢ avamoapaotoong oto aA\o Kat

otn HeTafl Toug ouvdeon, ev PEpeL odeilovtal Kal otov Tpomo SidackaAiog TnG €vvolag, o omoiog

TIPOAYEL €va OUYKEKPLUEVO €l60C peETAdpOONG OUVAPTACEWV amd TNV aAyePplkni €kdpacn otn

ypadiki mapdaaotaon. (faydtong A. k.d, 2006)
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Baowkog otoxog tg Sdackaliag tng £vvolag tng cuvaptnong Sev eival povo va yivel TMARPWS
KATAVONTH 0TOUC Hadntég n cUPBOALKN TG Hopdr, O TivaKag TILWV Kal n ypadlkA Thg mapdotaon. H
Sidaokaio PEMEL var €0TLALEL KAL OTNV AVATTTUEN TNG LKAVOTNTAG TwV HaBnTwv va mepvouv amo T
MLOL QVOTTapAoTacon TNG CUVAPTNONG OE [La GAAN LLE CUVETELD KOL OKPLBEL XWPLG aVTLPATELG.

o To oKOTO aUTO Hopel va divetal yia mapddelypa, n ypadikn mapdotacn pag cuvaptnong Kot va
{ntettat va mpoodloplotel to nedio oplopoy, i/ kal va cupmAnpwBei évag mivakag Tiuwy.

1" npotewvéuevn Spaoctnpiétnta
Aivetal n ypadlki mapdotacn plag cuvaptnong g(x).

a) Na Bpebei o medio oplopol Kot To cUVOAO TLUWVY TNG CUVAPTNGONG.

B) Na cupumAnpwOei o mivakag TIHWVY t™TG.

X -2 -1 0 2
g(x) 35| -3 6 1,5

y) Mold elval n HEYLOTN KO TTOLA N EAAXLOTN TN TNG ouvaptnong g(x);

8) N TOLEC TYEG TOU X N cUVAPTNON Elval KATW Ao Tov afova X'X;
2¥0At0 Na SleUKpLVLOTEL OTL O TIVAKOG TILWVY HLOG CUVAPTNONG eV TTEPLEXEL TO CUVOAO TWV TLUWV TNG
ouvaptnong oAAd, KAVOUUE KATAAANAEG €MIAOYEC TLUWYV, TIOU OVTATIOKPLVOVTOL OTLG SLSAKTLKEC
avaykeg tng StdaokaAlog.

2n MPoTeLvouUevVn Spaatnplotnta
X+2, x<0
—X+2, 0<x< 2

Alvetal n ouvaptnon f (%) :{

a) No Bpeite Tic Tipéc Ttne ouvdptnong f(-1), f(0), f(2), f(2)

B) Nouo eival To medio 0pLoUOU KL TTOLO TO GUVOAO TLUWV TNE CUVAPTNONG;

v) Na oxedlaoete tn ypadikr mapactacn TnG cuvaptnong.

6) Anto tn ypadkn mapaotacn tTng cuvaptnong va mpocdloploete To MANBo¢ Twv AUoswv tng f(x)=a,
omou a € R, yla TG 51adopeg TLUEG TNG MAPAUETPOU a.

2XOAL0 Mo To oXeSLAOO TNG CUVAPTNONG OL LOONTEG TIPETEL VA TTAPATNPHCOUV OTL 0TO Ttedio 0pLoUOU

Tou 1% KA&SoU SeV QVAKEL TO UNEEV KAl VA TO TIAPAGTHCOUY KATAAANAQL.

5) Ano tn ypadiki mopdotacn ULaG cuvaptnong, oL HoBnTég MPEMEL va Hmopolv va avtAoUv
Anpodopieg yla to medio oplopol NG, TO MPOCNHUO TWV TIHWV TNG, TN UEYLOTN | EAAXLOTN TN TNG
(av umtapyxel), Tov A€ova CUUUETPLOG TNG KaL TOL CNUELD TOUAG TNG UE T OUC AEOVEC.

Mpotewvouevn dpaotnpidtnta

310 Suthavo oxnua Sivetal n ypadikn mapdotacn tng ocuvaptnong
f(x)=ax’+Bx+y, a # 0.

Noa xapoKtnploete wg X N A KaBeULd oo TIG MAPAKATW TTPOTACELS :
a) a>0

B) to cuvolo tuwv tng f elvat to [-1, 4)
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y) 1o medio oplopou g eivat to [-3, 1]

8) €xeL péyloto 10 4

€) éxel dfova cuppeTpiag tnv eubeia x=-1

{) oto dlaotnua (- «, -1 ] eivat abéouvoa

n) oL TETUNPEVES TWV onueiwv Toung Ttng f pe tov dova y'y eivat

To -3 katto 1.

. zUayUd bUGsoat 3 Ggs3Uy UelU0rs
H peAétn pag cuvaptnong adopd otn LEAETN TG CUUMEPLDOPAG TWV TILWV TG CUVAPTNONG OTAV N
avefdptntn petaPAnty Satpéxel to medio oplopol tnG.

Katd t Stbaokalia tng moapaypddou auThg MPEMEL Vo KUPLAPXEL N emomteia.
H cuvaptnon f(x) = ax + B

O padntég €xouv SlampaypateuBel oto yupvacoto tn ypadlki mapdotacn the cuvdaptnong f(x)=ax+p
VLot CUYKEKPLUEVEG TIMEG TwV a Kal B. Ztnv taén autn Ba dobel éudaon otn diepelivnon tou pdiou
TWV TOPOUETPWY a Kal B otn ypadikr) mapdotacn tg ouvaptnong f(x)=ax+p.

(Napadeypa Spactnpotntag n Al7 tou M.Z n omola umootnplletal amo MPOYPAUMA SUVOULKAG
YEWUETpLlOC)

Na emonuavBet ot f(x+1)=ca K+ W B=ax+pB+a=f & }amou onuaivel ot yla kaBe povadiaia
MeTaBoAn Tou X £xoupe otabepn LETABOAN TOU vy, lon pe To puBUS PeTaBOARC TNG CUVAPTNONG.

Adou ol pabntég mapatnpricouv (amo tn ypadLkr ToPACTACH KoL TOV THVAKA TLLWV CUYKEKPLUEVWV
YPOUUIKWY cuvapthoewv T f(x) =2x+1 kat g(x) =-2x+1) to Mwg MeTABAANOVIAL OL TIUEG TNG
ouvapTNOoNG OTav HeTaBAANAETAL N AVEEAPTNTN LETABANTH, KATAAYOUV O YEVIKOTEPQ OUUTIEPACHOTA
Tou adopolV TN povotovia Tng cuvaptnong Kat Bplokouv otn cupBoAikn Tng dtatvnwon. EmutAéov
SlepeuvoUV Kal To pOAO TNG MOPAETPOU O OE OXEON LE AUTA TAL CUUTIEPACOTAL.

H povtelonoinon kataotacswv Kal n enilvon nmpoPAnuatwy pe tn Bonbela tng ouvaptnong f(x) = ax
+ B mpénel va Bploketal oto emikevipo tng StdaokaAiog.

(Mapadeyua Spaoctnpiotntacg n A18, tou r12.)

H ouvdptnon f(x) = ax’, a # 0

OL HOBNTEC €XOUV MENETHOEL OTO YUMVAOLO TN ouvdptnon f(x)=ax’ yla GUYKEKPUEVEC TUEC TNG
TIAPAUETPOU a. TNV Tagn autr Ba 600l éudaon otn Slepelivnon Tou POAOU TNG MAPAUETPOU O KOl

Ba gpuBabuvouv oTa YOPAKTNPLOTIKA TNG CUVAPTNONG QUTAC.

OL £WOLEG TNG APTLOC CUVAPTNONG, TNG TIEPLTTAG CUVAPTNONG, TNG YVNOLWES LoVOTOVNG GUVAPTNONG Kol
TWV 0KPOTATWY TG cuVAPTNonG Ba katavonBouv Péoa amo TI§ YpadIKEC TAPACTACELG.

(Napadeypa Spactnplotnta n A20 tou M)

Me adopph tn Samiotwon 6t n ypadikh mapdotaon thg ouvaptnong fix) = ax? éxetL tov dova y'y
afova cuppetplog, va 500l 0 0pLOHOC TG APTLOC CUVAPTNONG.
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Q¢ yvwoTov, yla va AEyeTal plo cuvaptnon e medio oplopol to A, dptLa, TIPETEL : Yo KABe X € A va
LoxVeL - x € A kat f(-x) = f(x), and omou MPoKUMTEL OTL N ypadLKr) TOPACTACH HLAG APTLAG CUVAPTNONG
£€xel afova ouppetpiag tov y'y. OL Vo autég mpolumoBéoelg mpémel va oulntnBolv pe Baon ™
ypadlki mapdctacn TG cuvaptnong.

‘Exel mapatnpnBel otL oL pabntég xapaktnpilouv pla cuvaptnon aptia kat otav autr €xel afova
cuppeTplog plo omotadnmote GAAN guBeia tng popdng x=a, n moapaleinmouv va eetdlouv av To —X
avnKel oto edio oplopoUy TG GUVAPTNONG.

Me avaloyo tpomo Kot pe adopun tn MEAETN TNG OUVAPTNONG f(x)= 1 va 606l 0 oplopde g

X
TEPLTTAG OUVAPTNONG.

H ouvéptnon f(x) = ax’ + Bx + y, pe a0

Ol poBntég oto Nupvaoto £xouv HEAETAOEL TN ouvaptnon f(x)=ax?+6x+y yla CUYKEKPLUEVEG TIUEC TWV
a, B, y. Ztnv Tdén autr Ba StepeuvrioouV To POAO TWV MAPAUETPWY ., B,y 0T LEAETN Kal oTh ypadLknh
TIPAOTOoN TNG CUVAPTNONG fX)=ax?+Bx+y.

Mo va xapafouv ol HabnTég tn ypadikr MAPACTOCN HLOG CUYKEKPLUEVNG CUVAPTNGN TNG LOPDNG
f(x)=ax’+Bx+y, a # 0 TPEMEL TPWTA, ME CUNMARPWON TETPAYWVOU, va. TN ypddouv otn popdr f(x)=
a(x+k)> . 3TN CUVEXELD PEOW PETOTOMIOEWY TNC gx)= ax’ KATE K HOVASEC aplotepd i Se€ld Kkat A
navw N Katw Ba mpoobloplotel n teAkn Béon NG ypadikng MapAcTaAcnG TG CUVAPTNONG OTOUG
agoveg.

AUOKOALEG KATOVONONG TWV LETATOMICEWVY TNG f(x)=ax

H ypadwkn mapdotaon plag cuvaptnong tg popdng f(x)=ax2+|<, TIou €lval katakopudn LETATOMLON
™¢ ypadlknG mapAotacng Tng d:(x)=ozx2 KOTA K HOVASEC MPOC T TMAVW N TPOC Ta KATw, &gv
napouolalel SuokoAieg katavonong yla toug pabntéc. H ypadikr mapdotacn tng ¢ UETAKIVELTAL
TIAVW I KATW, avaAoya e To MPOCN L0 TOU aplOpoU mou MpocBETOUE 0ToV TUTIO TNG.

AuokoMieg katavénonc napoustdlovtat ot ypadiky mapdotacn e cuvdptnone f(x)=a(x + k)°, mou
elva opLZdvTIaL PETATOMLON TNE YpadIKAC Tapdotaonc tne d(x)=ax’ katd k povadec aplotepd i Se€Ld.
3TNV MePIMTWON AUTA N cuvaptnon Petakveital Se€ld OTav To MPOONKO TOU K €lval apvnTKO Kot
oplotepd elval Betiko. H petakivnon opwg autn eival evavtia otn Sdaicbnon, adou ocuvnbwg Tto
«oUV» oUVEEETAL e TO SEELA KAL TO KTTANV» LE TO APLOTEPQL.

1" Mpotewoduevn Spaoctnpiétnta
i. Me molo oplOvTLa KL E TIOLO KATAKOPU PN LETATOTILON N YpadLKA TOpACoTACH ThG CUVAPTNON
f(x)=-2x" O BpeBei wote va £xeL kopudr) To onueio A(l, 2).

ii. Mola eivat n e€lowon TG mapaBoArng oU avTLloToKeL oTn ypadLkr) mapdotacn tne véag BEong Tng
ouvapTnong;

iii. Me mola opllévtia kal mota katakdpudn UeTATOmIon n ypadiky mapactacn Ba emavéABeL otnv
apyikn tng Béon;

2" Mpotewvéuevn Spaoctnpiétnta

3to Suthavo oxnua Sivetal n ypadikr mapaotach TG cuvAapTNOoNG | |

f(x)=2x"-4x-1. k ‘

o) Moleg TWEC mpémel va SWOOUHE OTA A, K KoL A OTOV TUTO \]
h(x)=a(x+K)*+A

wote oL U0 oUVAPTNOELG Vo £XOUV TNV iSLa ypadLkn mapdotaonh.
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B) ATO TOLEG PLETATOTILOELG TNG f(x)=2x T(POKUTITEL N CUVAPTNON
f(x)=2x"-4x-1 ;

3" Nportewvoduevn Spactnpdtnta

H aida tng yédupag tng Xhietiag otov motapd Tawv otnv AyyAila £xel

oxnua mapaBolnc. To péyloto LYPog Tng adidag eival 50m oe éva onueio

KOTA TpooéyyLon 63m armo tnv akpn Tou MoTapoU.

a) va Bpeite tnv cuvaptnon f mou avtiotolxel otnv mapafoArig tng
KOUTUANG TG adidag.

B) Nowd elval o medio oplopol TnG cuvaptnong KAt Tt SNAwVeL otnv
neplmtwon autn;

4" Npotewodpevn Spaotnpldtnta

= ‘Evag LETEWPOAOYOG Snoupynaoe tnv Suthavn mapaBoAn yla va
0,96} | | | | TAPOUCLACEL T Beppokpacia pLag OANG Lol CUYKEKPLUEVN NUEPQL
TOU £TOUC, OTIOU TO X Elval 0 0pLOUOC WPWV HETA TA LECAVUXTA KOl TO
y eivat n Bgppokpacia (og Babuolg KeAolou).

a) Bpetite tn ocuvdptnon f mou avtiotolyei otnv mapamdvw ypodikn
napdactaon.

B) Mola elvat n o kpUa Bepokpacio TNV NUEPA eKElvN;

(24, 0)

Bepuokpacia ce C!

MBavég SuokoAieg — MapavonoeLg

H évvola tng ouvaptnong eivat pla ouvBetn évvola. Kat' apyxnv ylatl undpyouv moAlol tpomol
avamapaoctacng tng (ypadlkéc mapactacel, Pelodiaypdppata, TUMOL, TIVOKEG, OUMPBOALKEC
ekdpAoelg, AeKTIKEG Tieplypadeg, dlatetaypéva {evyn) kabévag amd toug omoloug umootnpilel Kot
gl Stadopetiky mruxn tng €vvolag. H katavonon tng €vvolag TPOUTOBETEL TNV KOTAOKEUN
noMam\wv aAAnAoouvdedpevwy (UE TNV €vvola TNG LKAVOTNTAG UETAdpaons amod po popdn
oVamapPAoTOONG OE pla AAAR) VONTIKWV avamopootdoswy. AsUTepov, n évvola TG ouvapTNoNng
gUmEPLEXEL Eva cUVOAO GAAWV evvolwy (rtedio oplopol, mebio Tipwy, avtiotpodn, cuvBeon KAT) Kat
ouvoEeTal Apeaa e GAAEG EVvoleg (moadTtnTa, HeTaBANTH, AOyog KATT) Twv omolwv To vonua Sev sival
PO AVEG YL TOUG HaBNTEG. AEV UTTOPELG va oUTNTAOELG yLa TN oUVAPTNON Xwpig avadopd o€ AUTES
TG €vvoleg. Tpitov umdpyxouv ToAAol oplopol yla tn cuvaptnon (oxéon €dptnong, avtiotoiylon,
oUvVoAo SlateTayuévwy (euywyv) OV TAPA TO YEYOVOG OTL elval padnuatika ooduvauotl, dev eival
YVWOTIKA Looduvapol (E. KoAéla k.a, 2008)

A&lonoinon tng Texvoloyiog otn dibaockalia tov kepaAaiov

JuvnBwg oL padnTtég mapapévouv otnv avtiAndn g ouvaPTNOoNG WG KLag UTTOAOYLOTIKAG Stadikaoiag
Kal SUOKOAEUOVTOL VO CUOXETIOOUV €vav TPOMO QvVAMOPACTAONG TNG HE €vav aAlo. H Pndlakn
texvoloyia TopExel amotedeopatikd epyadeio Slepelivnong, omrtikomoinong Kot oUvSeong Twv
MAPANAvVW OTolXeiwv, He TNV TpolndBeon OTL oL padntég Sev £xouv to pOAo Tou Beartr), aAAd
EUTTAEKOVTOL HE TN XPNON TWV TPOOhEPOUEVWY OVATIOPACTACEWY YL TV €KTEAECH UOAONUATIKWY
Spacewy, T Slepelivnon HAaBNUATIKWV LEEWV Kol TNV eMIAUGCN TIPOBANUATWY.

Y& MOAEG LoTtooeAibeg uTtapyouv eviladEpouoes SpacTnPLOTNTEG, Yo MopAdeLya:
- H kAion tng euBeiag P=ay
http://photodentro.edu.gr/lor/r/8521/2222?|ocale=el

- JUykplon Twv Y=oy kat P=ax+p
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http://photodentro.edu.gr/lor/r/8521/2222?locale=el

http://photodentro.edu.gr/lor/r/8521/2128?locale=el

- OL oUPMETPieg TNG ouvaptnong y=a/X.
Mukpomeipapa pe To omoio oL Ladntég, avakaAUTTOUVY TG CUMUETPLEG TNG CUVAPTNONG.
http://photodentro.edu.gr/lor/r/8521/2122

- Erutdyuvon autokwtou (n cuvdptnon Pp=ax’)
http://photodentro.edu.gr/lor/r/8521/5523?locale=el

- MpocappoyEg
Mukpomneipapa yla tnv ouvaptnon P=ox"2+px+y.
http://photodentro.edu.gr/lor/r/8521/5477

- Metatomnioslg
Mukponeipapa yia tn ypadlkn mapdotacn tng ocuvaptnong P=ax"2+px+y péoa amno SLadoyLKES
HETOTOMIoELG TG P=ax”2 .
http://photodentro.edu.gr/lor/r/8521/5396

- Toun e Toug Agoveg
MKpOTIELPAUAL YL TOV EVIOTILOMO TWV CNUELWV TOUAG TNG E TOUG AEOVEG TNG CUVAPTNONG HE TUTIO

f(x)=(o-x)(B-x).

http://photodentro.edu.gr/lor/r/8521/1873

- Inueia pe Wlaitepo evdladépov
MKpOTIELPAUO TOV EVTOTILOMO TWV CUVTETAYUEVWY TWV OhUELWV TOUAG SUO ouvapTCEWY, KABwWG
KOLL TLG TETUNWEVEG TWV onueiwv tng Cf mou Bplokovtat mavw amno tyv Cg.

http://photodentro.edu.gr/lor/r/8521/1875
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www.mathlab.upatras.gr/wp-content/.../H-évvola-tng-ouvdptnong.pdf
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KE®AAAIO 4° : E¥lo®woeIg- aviowoelg 200 Badpov

Elcaywyn

H Aé€n AATEBPA mpoépyxetal amd tn Aatwiki Algebra n omoia pe tn oepd tng mpogpxetal anod tnv
apafikny AéEn al-jabr. H apaPwkry AéEn mpwtospdaviletar oto €pyo TOU MpeEyAAou apafa
padnpatwkou al-Khwarizmi «Hisab al-jabr w’al-mugabalah» to onoio ypadtnke yupw ota 825u.X Kat
TIOU UETAPPATETOL WG KETULOTA N AVOYWYNG KOl LoooTtabulong» f «mepl Tng téXvng va cuvabpollelg
OYVWOTOUG KAl VO TOUG €ELOWVELG UE UL yVwoTr mocotnta». Etol n Aé§n al-jabr ftav ywa moAAd
XPOVLOL CUVWVULO TNG AEENG «ETLOTAUN TWV e§Llowoewv». Ao Tn Aé€n al-jabr mpoékude o AaTvikog
opo¢ Algebra mou anmob66nke ota eAANVIKA pe To «AlyeBpa». AMO TNV Mapddpocorn TOU OVOUATOG
Tou OA Xouopiopt O€ pLa AATVIKY HeTddpaon mou apxLie Ue To « Exel teL 0 AAYopiOuL....», TPOEKUPE
n Aé€n AATOPIOMOZ mou onpaivel «pia turikn Stadlkaoia UTTOAOYLOOU E CUYKEKPLLEVO TPOTIO».
To BBAio Tou al-Khwarizmi Bewpeital BepeAlwdeg kelpevo Tng olyxpovng AhyeBpag, mapoAo mou dev
Xpnotwlomnoinoe to €idog tou alyeBpikol CUUPBOALOUOU TIOU XPNOLUOTIOLOUE CNUEPA, TAPA MOVO
AE€elg ya va e€nynoetl ta mpoPARpata kat dtaypdppota yia va ta AUosl. To BLBAlo mapéxel pa
Aemtopepn meplypadr tnG emiAuong €loWoswv TPWTOU Kot Seutépou Babuol pe xpron twv
Sadikaouwv “al-jabr” kat “al-mugabala”. H cuvnBlopévn gpunveia tou jabr yla toug padnpoatikolg
XELPLOUOUG, UE ONUEPLVOUC OpoUC gival : tpooBétoupe f adatpole Kat ota Suo AN pLag eiowaong
tov (60 aplBud. H ouvnBlopévn epunveila Tou mugabala, pe onuepwvolg 6poug elval : avaywyn
opolwv 6pwv pLog eélowong. ANA o al-Khwarizmi xpnoiuomnolel tov 6po kal pe tnv €vvola Tou
“gElowvw”.

Avapeca ot e€lowoelg Tou Tiepléxovtal oto BLBAlo MPoBAAOUV TPELS XOPOKTNPLOTIKEG, TIOU LE
o0YXPOVO GUHBONOMO elvan ot : x> +10x=39, x’+21=10x kot 3x+4=x", SnAadr El0WOELC TNC LOPDAC
X’ +Bx=y, ax’+y=Px Kal Bx+y=x’. Ol TEPUTTWOELS OVTIUETWTI{OVTaL EEXWPLOTA yia TO AGyo OTL HovVO
Betikol ouvteleotég ATav amodektol TNV emoxn ekeivn. OL pilec ATAV AMOSEKTEG UOVO Qv HTOV
Betikéc. H amouoia tou pundevog Kol Twv apvnTkwv aplBuwv kablotovos adlvatn tn Stotinwaon
€VOC yevikoU TUToU yia v emtiluon twv eflowoswy 2% Babuol. O Al-Khwarizmi 8éAnog, EekvwvTog
ME OUYKeKpLUEVA TpoPAnpaTa, Tou eixav egetaotel mpwv amd autdv amod toug IvEoug Kol Toug
Kwéloug, va mael o €vav YeVIKOTEPO TPOMO emMiAucong Twv MPOPANUATWY KAl HUE QUTO TOV TPOTO
SnuLoUpynoe PLa £VOV YEVIKEUUEVN OTPATNYLKN €MIAUONG TWV €ELOWOEWY TIOU XpNOLUOTIOLE(TAL LEXPL
onuepa. To BBAlo petadpdaotnke amd ta Apafilkd TouAAXLOToV TPELG GOPEC, KOl Xpnolpomnolnonke
ota oxoAela TNG Eupwmng ota AQTVIKA I MEPANTITIKA O TOTKEG SLaAéktoug. OL KOVOVEG Tou
nepléypade loxuav mavrtote. Av toug akoAouBouoe kaveig, prmopoloe va AUoEL eELOWOEL SEUTEPOU
BaBuol oplopévwy TUTTWV.

w0y 2 gl et o o ) e e Mot Avon e e€iowong x°+10x=39, o Al-Khwarizmi
ol gy L gy bdor Basl oy iy 8 2GS T(POOHOETEL OTO TETPAYWVO UE TMAELUPA X, SUO loa
P e U35 Lo Jo st by LG st BNt gl opBoywvia 1ou To Kabéva 5 "
iy I e o o e ey BY i Rt éxeL epPadov, 10x/2=5x .
Gypo 2iny dnad Sl To apxLkd TeTpaywvo padl
5 ue ta SUo opBoywvia ou & : *
- TPOOoTEDBNKAY, £XOUV
= eupadov ioo pe 39. ANAG
i, LJ X+10x = x*+2- 5x = (x+5)°- 25 5x 5
’ 25= 39, (x+5)°=39+25=64
U5 gfirl Eos Jom G piey s L. Uy Apa t0 gufadov Tou
TETPAYWVOU TIOU oxnuatiletol eival 64 kal n mAsupa
Anoonacpa and to xelpoypado ToUu 8. Emopévwg N MAEUPA TOU ap)LKOU TETPOYWVOU
tou Al-Khwarizmi glval 8-5=3.

H néBodog tou al-Khwarizmi elval, ouclaOTIKA, YEWUETPLIKA. MPOKELTAL Yl TN «CUUTARPWON
TETPAYWVOUY», Ul HEB0SO n omola ATav yvwotr otoug Aaolg tng apyatdtntag. Ot lvéoli, to 800 pe
600 m.X., mepimou, xpnowomnoinocav tn HEOOSO OTOV «TETPAYWVIOUO» Tou opBoywviou, ot
BaBuAwvioy, to 400 1.X., mepimou, o poPArATA, T OMola, UE ETAYEVESTEPN Oopoloyia, oSnyolv
otnv enilvon deutepoPadulwy eflowoswv aAAA KL oL EAANVeC, Ue Tov EukAeidn to 300 m.X., mepimouv,
yla TNV KOTOOKEUT TUNUATWY, TA UAKN TwV omolwv, apyotepa, Ba prmopoloav va Bewpnbouv AUoEeLg
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SeutepoPabulwv e€lowoewv. 2to BiBAlo I, tou EukAeidn mou €xel xapaktnplotel and tov Van der
Waerden [6] “yewpetpikn dAyeBpa”, Bplokoupe tn yeWUETPLKA emiAucn SeutepoBadulwv eflowoswy,
€vw oto BiBAlo VI tn yevikeupévn popdn tg deutepoPadutag eiowong. Na mapadelypa n diaipeon
o€ M€TO Kal Akpo Aoyo (rmpotaon I111 :«Na amokonei doFsioa evdeia ypauun £tol wote to eUBadov
TOoU 0pToywVviou MOU TIEPLEXETAL A0 OAn TNV Vel kaL éva amo ta TUAMATA, va gival (00 UE TO
EUBabOV TOU TETPAYWVOU OTO vamoueivay TURpUa») Umopel v eppnveuBel wg yewUETPLKN eMiAuon
™¢ e€lowon x> +ax =0’ [1], [8]

2t «Aptduntika» tou ALé(pOlVI'OU3, mtou efartiog Tou eUPANUATIKOU QUTOU £PYOU, EXEL XAPAKTNPLOTEL
w¢ «mateépag tng AhyeBpac», meptéyovratl alysBpika mpoBAnuata ta omoio AUvovtal Ue eEICWOELS KAl
ouotnuata npwtou kat Ssutépou Baduou. O Aopavto¢ kaEPwWOe Kal TUMOTMOINoe €vav TUTO
ouvtTouoU padnuatikoU oupuBoAlouoU kot ATAV 0 TIPWTOC TOU APXLOE VO XPNOLLOTIOLEL CUOTNLATIKA
Ta KAAopato. QoToo0 akOuo Kot Ue Tov ALO@avto Kal mapd T XprHon OUYKEKPLUEVWY oUUBOAWY yiLo
N ouvrtouoypapio otadepd emavaAauBavouevwy moootNTwY Kal aplduntikwv npalewv(eixe yia
napadeyua Eva €L8Lk0 onuadl yla va MoPLOTAVEL TOV AyVwaTo, dAAo yla to ANV kat dAdo yla tov
avtioTpoo, onuadla cuvtouoypapika mapd alyeBpika), to ouvolo twv umodoyiouwv bieayetal
UEOW AEEEWV KAl OUCLAOTIKA UECW OUVEXOUG Te(oU AGyou Kat yL auTo ntav ducxpnoto.[2]

O oUyXpovog UUBOALGHOC yLa TIC eSlowaelg 2°° BabBuol dpxloe va sudaviletal yopw oto 1500 W.X,
KaBwg TOTE £ywve N MPWTN €UdAVION QTAWV KOL EUXPNOTWV CUMPBOAWV yla TOV AYVWOTO, yla TLG
OAVEBPIKEG SUVAMELG KOl TG alyePplkég mpdagelg. H emotiun twv Mabnuatikwv eixe paydaia
QVATTTUEN META TNV EMVONON TwV CUMBOAWY. Ol SuvaTOTNTEG XPNOLUOTOINONG APVNTIKWY PL{wV Kol
aKOpa pyaSikwy pilwv mpotddnkav and toug Cardano kat Girard. H yEWMETPIKN TapAOTACH TWV
opvnTkWV prlwyv amo tov Descartes kal Twv pyadikwy aptBuwv amd toug Wessel, Argand kal Gauss
£KOLLE TOUC aplBpoUC auTolG MEPLOCOTEPO amodekToUC WG pileg puiog deutepoPabutag e¢iowong.
MoMoi poBnuatikoi, 6mwg o Vieta kot o Harriot, edpdppocav TOAU oapydtepa Kal AAoug
aAyOpLBLOUC YL TOV UTIOAOYLOMS Twv AUcswv tne efiowong 2°° Babuol. H mowihia Twv emAUGEWY
TIOU avamtuxOnke Ta apyaia xpovia EVEMVEUCE TNV AVATITUEN OPLOUEVWY TPOTIWV EVPECNG TWV PLLWV
SeutepoPabuLag e€lowong, Toug omoioug XPNOLLOTIOLOULE OHEPA OTA CXOAELA LG,

Tu ntepiéxel to kedpdAato twv E§lowoewv kat Avicwoswv 2° Baduol Kat mwg auto
TLEPLEXOUEVO OUVOEETAL LE TIPOYEVECTEPEG OXETIKEG YVWOELG TWV HaBntwv;

TO

Ot padntég oto Nuuvdolo €xouv S1daxOel mwe va umoAoyilouv Tig pileg piag efiowong 2% Babuol
X’ +Bx+y =0 E OUYKEKPLUEVOUC CUVTEAEOTEC. STV TEEN auTr Ba 0loXoAnBOOV CUOTNHOTIKOTEPA ME
v enthuon kal dtepelivnon e€LlOWOEWVY KaLl aviowoewyv 20U Babuou, otn yevikn Toug popdn.

H efiowon 2% Pabuol emlUetal pe TN HEB0SO CUPMARPWONS TeTpaywvou. EToL oL poadntéc
oényouvtal Ye Katavonto TPOMo oToV TUTIO Twv AUCEWV tNn¢ e€lowaong ax2+[5x+y =0, a # 0 kol otoV
mivaka Slepebivnong NG XTn ouvéxela emAUovial  e€lOWOELS TOU avdyovial os eflowoelg 2%
BaBpoU. TENOC, MEAETOUV TO TPACHHO TWV TULWY TOU TPLWVUHOU f(X)= ax’+ Bx +y, a # 0 kot ard tn
peAETN auTrh o8nyouvTal otnv emilucn aviowoswv 2% Babuou.

Mari eivo onpovtiko to kepahaio Twv E{lowoswv Kot Aviowoswv 20 Babpou;

OL e€loWOELG, Ol QVIOWOELS KOL TO CUCTAUATO QmMOTEAOUV LOXUpA epyalela povtelomoinong
KATOOTAOEWY TIOU MIOpel vo TPoEpXovialL amod GAAEG HAONUOTIKEG — TIEPLOXEG N GAAOUG
EMLOTNUOVIKOUG KAASOUC eite amd cuvOeta mpayuatikd npofAnpata. OL €évvoleg Kal ot Sladikaoieg
mou oxetilovtal pe tnv e€lowon, TNV aviocwon aAAd KoL T CUCTAUATA CUVOEOVTAL OTEVA [E TN XPrOoN
TWV YPAUUATWY, TIG aAYEBPLKEC TIOPAOTACELG, TIC CUVOPTHOELC KAl TIG OVATIAPACTACEL] TOUG, TNV
£€vvola Kal TIC LOLOTNTEG TNG LOOTNTOC KAl TNG aviooTNTaG. Ma autolg Toug AOYoUG €XOUV GNUAVTLKH
B€on og KABe MPOYPAUA OTIOUSWV.

Mowég eivat oL onpavtikég Loéeg oto keddAato twv E§locwoswv —Avicwoswv 2°° BaOpov;

o ApaBec uetéppaoav kat ueAetnoav noAda Madnuatika kelueva twv Apxaiwv EAARvwy, éva amd
Ta omola nrav kot ta Aptduntika tou AtdQavtou.
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- Heflowon 2 BaBuol uropei va AuBel kot pe T 1éB0S0 GUUIARPWONC TETPAYWVOU.

- To mpdonuo ¢ Slakpivouoag Tou TplwvUpou Tpocdiopilel av pia efiowon 2% Babpol €xet
AUoEeLg KaL TOoEC,.

- H peMétn g ypadikig mapdotacng tng ouvdptnong f(x)=m’+Px+y, a#0, omoKaAUmTEL TO

TIPOCNHO TOU TPLWVULOU ax?+Bx+y, 00

Ze moLa epwTpaTa Oa MPEMEL VL LTOPOUV VAL AITALVTOUV OL HaBNTEG;

E1 Nwg ouvdéovTal oL TETUNHEVEG TWV ONUELWY TOWUNG TNG CUVAPTNONG TNG YPADLKNG TTOPACTACNG TNG
. 2 I} ’ . 2

ouvaptnong f(x)= ax+Bx+y, @ 1 0 pe tov dfova x'x, ue tnv e€iowon ax +px+y=0 ;

E2 Note pa efiowon 2°° Baduol éxel 500, pia i Kapio paypoTikés pileg;

E3 Nwc¢ kataokeudloupe efiowon 2°° Babuol 6tav yvwplloupe IS plleg Tne;

E4 Nw¢ nopayovtomnoLeital éva tpuwvupo 2°° Badpol av yvwpiloupe TiS pile Tou;

E5 Mwg oxeTileTal To TpAon o Tou Tptwvipou ax +Bx+y, a # O ue to pdonpo tne Stakpivouoag tou
KOlL TO T(POON O TOU CUVTEAEDTH Tou Seutepofdduiou 6pou;

Mot LaBNOLOKA OIMOTEAEGHOTO OWVAUEVOUHE META TN Sidackalia Tou kedpalaiov;

Metd to télog tng Stdaockaliog tou kedpalaiov ol padntég Ba mpémel va eival tkavol va :

M1 Na emthbouv e€lowoelg 2°° Babpou.

M2 Na xpnotpomnotolv T Stakpivouoa yla va tpoadilopilouv o mARBog Twv piwy piog efiowong 2°°
BaBuou.

M3 Na opayovIOnoLloUV £€va TPLWVUO.

M4 Na emtthlouv omAéC eELOWOELG IO avdyovTol o eflowoelg 2°° Badpou.

M5 No LOVTEAOTIOLOUV KATAOTAOELC KoL va erttAUouv TipoPArpata pe xprion eflowoewy 2% Badpou.

M6 Na SLepguvolV TO TPOCHHO TWV TLLWV TOU TPLWVUUOU ax?+8x+y, a =0

M7 Na emthbouv aviowoelg 2°° Babpou.

M8 Na LOVTEAOTIOLOUV TIPAYLATIKEG KOTOOTACELG KOl ETAUOUV TipoBANpata pe Xpron e€LloWwoswy Kot
aviowoewv 2°° Baduou.

06nyieg yia tn ditbaokalia tov kepoaAaiou

‘Ooca avadépovtal otn CUVEXELX Elval TTPOTELVOUEVO WOTE 0 SLOAOKWY va SLaBETEL pia opyavwuevn
npotaon ddaokaliag.
Katd apxnv kaho Oa elval o S16ackwv va SLabETel pla yeVIKN €lkOVa yLa ToV TPOTO E TOV omoio Ba
e€ehyBel n Si6ackalia tou kedpaAaiov OMwWE N MAPAKATW.

EELOWOELG - AVIOWOELG

20v Babpov
I

E€lowoelg 20u Babuov AvioWwoelg 20u Babpov

Me Baon Ta Habnolakd amoTeEAECHUATO KAL TO EPWTHMATA oTa ool Ba mpénel va pnopel va amavtd
0 HaBntng LeTa tn Sidackaiia Twv cuvolwy, Ba emonuaivape otL:

e ESlowoeig 2®’ Babuov

1) OL paBbntég TPEMEL va KATAVONOOUV OTL Ol TETUMNUEVEC TWV ONMUEIWV TOMAC NG ypadLKAg
napdoctoong tng ouvdptnong f(x)=ax*+Bx+y, az0 pe tov dfova x'x eival ot pileg tng efiowong
ax*+Bx+y = 0, TIC omoieg mMpémel Kat va Bpouv pe akpifeta, emAbovtag alyeBpikd thv fiowon. H
eniAuon tne eflowonc ax’+Px+y=0, a0 otn Vevikr TS Hopdr, Ba yivel pe tn péod0 «SUNIARPWONCG
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TeETpayWVoUY. EMeldn ouwe n edpapuoyn tng nebddou otnv emiluon tg e€lowong otn yevikn TG
popdr Suokohelel Toug padnTég, mpoteivetal va AuBolv mpwta pe v idla pébodo eflowoelg 2°°
BaBuol, OAAG HE OUVTEAEOTEG CUYKEKPLMEVOUG apLOOUG KAl OThn CUVEXELD VA YEVIKEUOOUV TN
Sladikaoia, ya va kataAnéouv otnv eUPecn Tou TUTIOU TwV AVCEWV.

Ou aAyePplkeg pEBoSOL eMIAUONG UTEPEXOUV TWV ypaDLKWY OTNV aKPiBELA KAL TN YEVIKOTNTA, OAAA
Sev mpénel va mapaPAénetol n SSaktikg afio tng ypadkAg avamapdotaons pag efiowong 2%
BaBuoL n omoia emumA£ov cuvbEsL TnVv e€lowaon Ue TNV avtiotolyn cuvaptnon .

Mpotewvouevn Spaoctnplotnta

Aivetal n ypadkn mapdotacn ThG CUVAPTNONG

f(x)=2X -8x+

i) MMoleg ival oL TETUNUEVEG TWV CNUELWV TOUNG TG
YpadLKAG mapAcTACNG TNG CUVAPTNONG ME TOUG
a€oveg;

i) Mwg Ba Bpoupe alyePpLka TIg pileg TNG oUVAPTNONG —i-
f(x)=2% -8x+

(AkohouBei n AUon tne e€iowonc pe 2% -8X+6=lue T
LUEB0SO CUUIMANPWEONG TETPAYWVOU).

JUVLOTATOL, N CUMITARPWON TETPAYWVOU Va EpUNVEUDEL KOl YEWHETPLIKA, cUUdwva e Tn HEBoSO Tou

2 2
al-Khwarizmi , otnv mepintwon Tou TpLwvULoU 2 +ax=[x+aJ _[aj

2) 2

+ =

a a2

a2

2) Antd v olyeBpkry Stadikacia emiluong tng efiowong ax’+6x+y=0, az0 pe tn MEBOSO NG

CUUMANPWONG TETPOYWVOU OL MoBNntég Ba KatoAn{ouv o€ CUUMEPACUATA YlLO TO POAO TNG

Slakpivouoag otov mpoodloplopo tou MANRBouc kal Tou eldoug Twv AVCEWVY TNG AAAA KAl OTOV TUTIO UE

Tov onoio Bpiokoupe TIg AUCELG TNG.

- Na toviotel 6TL 0 TiLo GUVTOHOC TPOTIOC yLoL Tov eUpeon Twv AUcewv piag sflowong 2% Babpol Sev
elval mavrote o 161og, ala e€aptatal amo tn popodn tng efiowong. Exel StamotwOel 6t dtav ot
pHadntég nabouv Tov TUMO eUpecnC TV PUWV HLag 206 e€lowaong, ToV XpnNoLUOMoLoUV yla Tn AUon
omotacdnmote popdng tne. Ouwe otav B=0 |} y=0, téte n fiowon ax?+6x+y=0, a0 ekpuliletal o
amhouotepn popdn kat uropet va AuBel xwpig tnv xprion tg dtakpivouoag.

- OL poBnTéc mpémel vo aoknBovV 6To Vo apatnPoUV Touc GUVTEAEOTES HLag efiowong 2°° Badpou
Kal val SLOTUTIWVOUY, 0V UImopolV, CUUMEPACUATA yia TG pilec tng, mplv apyxioouv tn Stadikacia
emiluonc. Mo apASeLYHO 0TV EPWTNON YL TOV aptBud Twv AUoEwV Tne efiowonc 2786x° + 765X -
1542=0, mpémeL YUE OlyoUPLd VA QATOVIAOOUV OTL €Xel SUO TPAYUOTIKEG AUCEL;, adol ol
OUVTEAEOTEG 0=2786 Kal y=-1542 eival eTepOCNOL KAl EMOUEVWG A>0.

3) Yndpyouv €€lowoelc mou evw Sev eival 2°° BaBuol Pmopolv He KATAAANAEG QVTIKATOOTACELS
PLETAOXNMOTIOROUC va avoxBolv ot eflowoelc 2°° Babpol, 6nwc sivat yla mapdSeLypo oL eELOWOEL :

3
X2+5|X|—6=O, X-6X+5=0 koL x+4+2=-

X
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4) Na 600el €udacn otn povielomoinon Koataotdoswv Kol emilucn mpoPAnudtwv pe xprAon
eflowoswv 2°° Baduol.

Mpotewvouevn dpaotnpidtnta

ATO TNV Tapdtoa €VOG KTLPLOU TIETAUE TIPOG TO MAVW KLa UIAAa. H Tpoxld mou dlaypddel n pndia
HéxptL va dtdoet oto Spdpo sival mapaBolr pe eficwon y = -5t° + 10t +15, 6moU t 0 XPOVOC TIOU
XpeLaletal n unaha yla va ¢Tdoel otov Spopo oe sec Kat y to UPog Tt UndAag os PETpal.

o) Na 6XeSLAOETE TNV TPOXLA TNG UITAAOCG EXPL TNV OTLYUN Ttou auth nédtel oto €8adog.

B) Na Bpeite to péyloto LY oG oTo onoio édtace n Unala.

Y) Z€ TIOLEG XPOVLKEG OTLYHUEG N utdAa Bplokotav 15m PnAotepa amnod to Spouo;

8) MNa méoo xpovo n pundla eixe VP og peyalltepo anod 15m;

€) Note n undha eixe VPog 17,5m;

ZYOAo O pabntég E€pouv amo tn Quoikn OtL, otnv mMAAGyLa BoAn n tetaypévn Tng B£0NG TOU CWHATOG

Slvetal amo tn oxéon yt)=h, +v,t - :—Lgtz ornou g =~ 10m/sec. Mpokelévou va pnv SnuioupynBsi
0
2

olyxuon otoug pabntég pe tov TUTO TG ouvdptnong tou TPOPAAUATOC TOU eival YpOUUEVOC

1
—q=5.
29

SltadopeTikd va emtonpavOel otL dev améxel and avtov tng Quaotkng, adoul To

[Ipotewouevn Spactnpldotnta

To 160 TNC orpayyac Tou oXAHATOC ival tapaBoiiko.

o) Me ta otolyeia mouv divovral va poodlopioste tn
ouvaptnon TG mapaBoAng.

B) Na urtoAoyioete to péytoto LYPoG h Tou X
napaBoAiikol Togou. A\

2xoAo la va SwampaypatsuBolv ol pabntég To
npoPAnua Ba mpénel mpwta va anodacicouv og moLd
B£on Ba tomoBetrioouv Toug afoveg, oto oxedlo. Ao
tn 6€on mou Ba £xeL n ypadikn mapdaoctacn tng mapafoAng o avtoug, 6a faptnBel n popdn tng
ouvaptnong. MNa mapadeyua, av n apxn Twv afovwv tonobetnBel oto PéEco tng BAonG TNG onpayyag
KOL; 0 Gfovag Twv y CUUTEDEL Pe Tov afova Tou UPoug TG, ToTe n mapaPoln éxel e€icwon f(x) =
ox +h.

Mpotewvopuevn dpaotnpldtnta
MNapakdatw PAENEeTe W e€eAlooeTal EvVa YEWUETPLKO UOTiBo. Ao mooa TeTpaywva Ba anoteAeital to
180 oxnua;

Ixpa 1o | 20| 30 | 40 | 50

ApBpogonueiwv | 1 | 5 | 11 | 19

2x0Alo O tpomog pe Tov omnoio Ba mpoodloplotel 0 TUTOG TNG cuvApTnNoNng Umopel va Sladépel amno
pobntr oe padntn. Ma mopddelyua, KAMOLOG UMOPEL vo Tapatnpnosl ott tTo Kabe éva amd ta
oxnuata anoteAeitol amo:

- «éva peyaAUTEPO TETPdywvo e X TETPaywva Kol ( x-1) tetpdywva enutAéov” r

- « eva opPoywvio ue x + (x+1) tetpaywva ueiov 1 tetpaywvo”,
Kat otig dUo autég neputtwoels Ga katadnéouv OtL n ouVAPTNON TTOU TTEPLYPAPEL TO UotiBo glval n
f(x)=x2+x-1, OmouU X QUOLKOG aptiuUogy,

e Avicwoelg 2° BaBpou

Itnv Ttéfn auth oL ualntéc Bo aoyoAnBolv yla TPWTN Popd pe TN SLamPAyHATEUON AVICWOEWY 2%
BaBHOU. MeAETWVTAC 0t SLAPOPEC TEPUTTWOELS TN YPadbLKY TOPATTACH TS SUVAPTNONG F(X)=ax +BX+Y,
a0, B GUVEECOUV TO T(POGN O TOU TPLWVUHOU X +Bx+Y, o # O [E TN SLaKPLvousa KL TO GUVTEAESTH a
KoL Bat XPNGLULOTOLGOUV TOL CUMTEPAGHATA YLoL TNV EMAUGH avicwoswy 2° BaBuou.
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To mpoonuo Tou TpLwvLpoU Ba xpnotpomotnBei otnv emiluon avicwoswv 2% Babuol aAAd kot
QVIOWOEWV TIOU AVAYOVTaL € AVIGWOELG 2°° Badpol, OTwG yLo TapaSelypa :
2
-9+ 1>0 X9 ¢
X+1
(Napadelypa Spaoctnpréotntoag n A30 tou MM.3)

Na 600el éudaon otn povtelomoinon KOTAOTACEWV KAl otnv €milucn TpofANUATWY PE Xprion
gflooewy 2° Baduov.

Mpotelvouevn dpaotnpldtnta

‘Eva TeTpdywvo ABIA €xelL TAEUPA 8CM. ITO ECWTEPLKO TOU £YYPADOUUE Eva A X

OKOUO TETpAYwWvVo To EZHO tou omoiou oL kopudég Loaméxouv amo TIg

KopudEG Tou ABTA. ¥

Av x gival n anéotaon tng Kopudng E amd tnv kopudn A, ToTe:

a) va ekdpaoeTe To eUPadov Tou TeTpaywvou EZHO wg cuvaptnon Tou X

B) va Bpeite yLa moLd T Tou X To EUBASOV aUTO elvat HIKPOTEPO 1) (00 pE
32cm’. TV nepimtwon mou to epPadov sivat (oo pe 32cm’ o Tola Béon
Bplokovrtal ot kopudEg tou EZHO;

H

IX0Alo H doknon auth upmopei va SiepeuvnBel kol pe tn PorBela TOU UIKPOTELPAUOTOG TIOU
TEPLEXETOL OTO GWTOSEVTPO e TiTAO: TETPAYWVO OE TETPAYWVO

http://photodentro.edu.gr/lor/r/8521/2118

Mpotelvouevn Spaoctnplotnta

A il r 210 SutAavo oxnua, to ABFA eival tetpdywvo mAeupag AB=3
KoLTto M eilval éva onpeio g Staywviou Al Na Bpeite g
B£oelg Tou onpeiou M mavw otn Staywvio Al yLa TLG OTOLEG TO
abpolopa Twv eUPadwy TWV CKLACUEVWV TETPAYWVWV Elval
MULKPOTEPO TOU 5.

M 2XO0Ao H doknon autr umopel va SlepeuvnOel kat pe tn Bonbela

TOU ULKPOTIELPALOTOG TIOU TIEPLEXETAL OTO GWTOSEVTPO E TITAO:

Edapuoyr Twv avVicWoEWY OE YEWUETPLKA TTpoBAaTa

http://photodentro.edu.gr/lor/r/8521/1893

MBavég SuokoAieg —Mapavonoelg

3TOV MPOGSLOPLOO TOU TTPOCNOU TOU TPLWVUHOU, Tapatnpeital cuxva oL padntég va mapapAEnouy to
MPOONUO Tou cuvteAeoTn Tou SeutepoBAabuLoU Opou i va BUYXEOUV To TPOONO tTN¢ Slakpivouoag e To
MPOCNUO TOU TPLWVUROU (TL.Y. 0Ttav A<O, Bewpouv OTL KoL TO TPLWVUO TTOLPVEL APVNTLKEG TLUEG).

A§lonoinon tng Texvoloyiag otn dibackalia tou kepaAaiou

Y& MOAEG LoTtooeAibeg uTtapyouv evlladEpouoes SpacTnPLOTNTEG, yia MopAdeLya:

- E€lowoelg 2ou Babuol — EAelBepn mtwon
Mikpomeipapa e mpocouoiwon ywa tnv emiluon mpoPfAnuatog eAelBepng mMtwong He xpnon
gflowoewv 20u Babuou.

http://photodentro.edu.gr/lor/r/8521/1756
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- MpboNUo TwV TIHWVY TOU TPLWVUHOU
Mikpomeilpapa, ylo TNV EUPECN TNG TEPLOXAG TIOU TIPETEL VAL KLVELTAL N TIUA TG METOPBANTAC X,
(WOTE TO TPLWVU O Va TlaipVveL BETIKA 1] apvNTIKA TLUA.

http://photodentro.edu.gr/lor/r/8521/1752

- Movieg avioOTNTEG
Mukpomeipapa, yla Tnv anddelén plog aviodtntag.

http://photodentro.edu.gr/lor/r/8521/1721
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KEDAAAIO 5° : Zuotriparta

TLREPLEXEL TO KEGAAOLO TWV ZUCTNLATWY KOL TTWG OLUTO TO TIEPLEXONEVO CUVSEETOL PE
TLPOYEVEOCTEPEG OXETIKEG YVWOELG TWV Hadntwv;

210 fupvaoLo oL pabntég xouv StdaxOel mwg va emAouv éva ypapptkd oot
ox+By=y
{alx + B!y = v!
800 e§lowoewv pe U0 ayvwotoug ypadikd, aAAd Kal aAyeBpLkA e Tn LEBOSO TNG AVTLKATACTOONG
KoL tn HEBoSo Twv avTLOETWY CUVTEAECTWY, OTAV OL CUVTEAEOTEG ElvalL CUYKEKPLEVOL apLlBpol.
TNV Taén autr ot pabnteg Ba S16axBolv Tn PLeEAETN Kat Stepelivnon evOg YPOULIKOU oUOTaTOG SU0
e€lowoewv e U0 ayVWOTOUG OTN YEVIKN Tou Hopdr|. H emiluon Ba emekTabEel KaL O€ YPOULULKA

CUCTALOTA TPLWV EELOWOEWV LE TPELG AYVWOTOUG, KABWE KAl OE 1N YPAUULKA cuaThpota Suo
£€lowoswv e SUO AYVWOTOUC.

Mol elvot onpavtiko to KEPAANLO TWV ZUCTNHATWYV;

Ta YPOUUIKA OCUOTAMOTA KOTEXOUV oOnuaviiky 6Oéon ota mpoypduppata omoudwv, odoul

XpnotpomnotouvTaL :

- Itnv emniluon mpoPANUATWY Kol ot HEAETN GAAWY HaBnUOTIKWY TieploXwy (yla mapddelypua otnv
AvaAutiki lewpetpia).

- 2tnv enihvon mpoBAnuUATwY MOAAWY GAAWV EMLOTNUOVIKWV KAGSWV Oomwg tng DUOoLKAG, TG
Xnuelag, tng MAnpodopikng, Tng Owkovouiag KTA.

- 2tnv Oswpla npooeyyloewv.

- 2Tn povtelomolnon cUVOETWY MPAYHATIKWY TTPORANUATWVY.

Moteg lvo oL CNUAVTLKEG LOEEC 0TO KEPAAALO TWV ZUCTNUATWY;

- KaBe ypappikn egiowon tng popdng ax + By =y, a =0 B~0 Maplotdvel pia eubeia.

- OL OUVTETOYUEVEG TWV KOWWV ONUELWV Twv Suo €UBELWV TTOU MOPLOTAVOUV TIG €ELOWOELG TOU
oUOTAMOTOG elval AVOELG TOU cuothuatoc, SnAadrn emaAnBglouv cUYXPOVWCE OAEG TIG EELOWOELC.

- H aAyeBpikn emiluon &vog cuoTnUatog Yivetal pe KOTAAANAN LETATPOM TOu o€ LooSuvapa
QIMAOUCTEPA CUCTAHATA.

Z€ MOLOL EPWTH AT TIPETIEL VAL ATIOLVTOUV OL LaBNTEG;

E1 Tumoplotdvel pla ypapptky eéiowon tng popdnicax+py=y, a =0n P =0 os éva cvoThua
CUVTETAYUEVWV;

E2 TiLovopdZoupe AUGN HLAC YPARULKAC €lowonc TS popdnc ax+Py=y, a =0 B #0;

E3 Nooeg AVOELG €XEL pLa ypappLkn €lowon;

E4 Nboeg AUoelg umopel va €xXeL £val yPAUULKO cUCTNHA 2X2;

E5 Mote éva ypap ko cuotnua 2x2 €xeL pia AUon, eivat aduvaro 1) eivat adploto;

E6 Me mololg tpdmoug Slepeuvol e Eva YPOUULKO cUoTna SU0 e€lowoswv e U0 ayvwoToug;

E7 Nwg emAUOUUE €va YPAUULKO cUOTNUA TPLWV EELOWOEWV |LE TPELG AYVWOTOUG;

E8 Nwg emAloupe ypadLka Katl alyeBpLKA €va N YPAUULIKO cuoTnpa pe SUO ayvwoToug;

Mot LaBnoLaKA AMOTEAEGHATA AVAMEVOUHE amno T Sidaockalia tov kedpalaiov;

Metd to télog tng Stdaokaliog tou kedpalaiou ol padOntég Ba mpémel va elval tkavol va :
M1 No yvwpilouv 6Tt n ypappiki eflowon tng popdnc ax+py=y, a =0 B #0 mapiotdvet eubeia.
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(otoxoL M.z, 5.1.1)

M2 Na erdbouv alyeBpika Kat ypadikd éva ypapptkd clotnua 800 e€lowoewv e U0 ayvwoTou .
(otoxoL N.g, 5.1.2)

M3 Na Stepeuvouv €va YpOaUULKO cUoTna SU0 e§lowoewv e U0 ayvwotoug. (otoxol .2, 5.1.2)

M4 Na eriAlouV YPAUULKA CUOTHLOTA TPLWV EELOWOEWV HLE TPELG AYVWOToUG. (otoyol .2, 5.2.1)

M5 Na emtAUouv aAyeBpLka KoL ypadLka N YPOUULKA cuoThpata SU0 e§lowoewv e SU0 ayVWOoToU .
(otoxoL N.Z, 5.3.1)

M6 Metadpdlouv £va MPOBANUA 0Tn LABNUATIKA YAWOOoA XPNOLUOTOLWVTAS oUoTAaTa (otoxot M.,
5.4.1)

06nyieg yia tn dtdaockalia tov kepaAaiov Twv ZUCTNUATWV

‘Oca avadEépovtal oTn CUVEXELA ELVAL TIPOTELWVOUEVA WOTE 0 SL6ACKWV va SLOBETEL pia opyavwEVN
npotaon ddaokaliag.

Katd apxiv kalo Ba givat o §16Gokwv va SLaBETeL pia yevikr €lkdva yLo Tov TPOTIOo LE Tov omoio Oa
g€elyOei n S16aokalia to kedpalaiov dMwe N mMapaKATW.

Tuothuora
|
| | | |
Tpoppkd Tpappkd Mn ypappkda EmiAvon mpofAnudatwy
oLoTNUAT 2X2 cvotipata 3x3 ovoTHuaTo 2X2 LLE CLUGTHHATO

Me Bdon ta pabnolakd amoTeAECUATO KAL TO EpWTHMATA oTa orntoia Ba mpénel va pmopsei va amavtd
0 HaBdntng LeTd tn Sibackaiia Twv cuvolwy, Ba emonuaivope OtTL:

e Tpappkd cvotTnpata 2x2

1) Mpw aoxoAnBolv oL paBdntég pe tv emMiAuchn TWV YPAUUIKWY CUOTNUATWY 2X2 HEAETOUV TN
ypapuikn e€iowon ax+By=y, a0 B=0.

BaolkOG 0TOXOG TNG EVOTNTOC ElvaL N €E0LIKELWON TWV LABNTWV UE TO OXESLACUO KaL TNV EPUNVELA
Baowwv otolyelwv TNG eUBeiag TOU MAPLOTAVEL pLa ypapuLkn e€lowaon e dUo ayvwotoug (mAnBog
AUoewv, onuela TOUNRG He Toug afoveg, LopdEG TG euBeiag yla Tig SLadopeg TLUES TwV a, B).

2) H ypadikn eniluon €vog ypoupLkol cuotnpatog SUo eflowoswv Pe U0 AYVWOTOUG TIPETEL VOl
nponynBel tng aiyePpikng, adol €10l oL pabntég Ba KAaTavor|oouv OTL €va YPAUUIKO cuotnua duo
eflowoewv He duo ayvwotoug pmopel va €xel povadiki Avaon, anelpeg AUoeLG 1 va eival aduvaro,
avaAoya HE TLG OXETLKEG B€oelg TwV 6o EUBELWY TIOU TTOPLOTAVOUV OL EELOWOELG TOU CUCTHUOTOC. 2Th
OUVEXELA TAPOUCLATOVTAL Ol YVWOTEG OAYERPLKEG pEBOSOL emiluong ypapUIKOU cuothuatog SUo
eflowoewv Pe §U0 ayvwoTtoug (LEB0SOG aVTIBETWY CUVTEAECTWY KOl OVTIKATAOTACNG).

Mpotewouevn paoctnplotnta
Y’ éva gpyaoTnplo, Xpnolpomnolouvtal 8U0 SOKLOOTIKOL CWANVEG
Ue vypad mou e€atuilovral pe TNV apodo Tou Xpovou. 3TN 4 b
Suthavn) ypadikr) mapAoTacn MapLOTAVETOL TO U)o (o€ mm) Tou :;:”;;m,
UypPOU TIOU HEVEL OTOUC SOKLUAOTLIKOUG CWANVEC, WG ouvVAPTNON ;
Tou Xpovou (oe nuépec). H e€ation tou uypou apxileL Thv (Sla
XPOVIKH oTlyun t=0 Kat yla Ta SUo vypa.
1o lNa kaBe SokuaoTikd cwArva va Bpelte:

o) To U)o ToU LypoU GTNV apxH TOU TELPAUATOC.

B) Tov aplBuo Twv NUEPWV TTOU amaltouvTal yla va e€atpoBel

EVTEAWC TO UYPO CWANva.

Xpovog (e nuipeg
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20 Karmola otiyun ta uypd gixav to i6lo Uog péoa otouc cwARVEG. NWG UTOPOUUE va
emPefalwoov e auth tv dlamniotwon, ypadikd Kot aAyeBpLKd;

3) TéAog n Slepelivnon YPOUULIKOU cUoTAHaToG SU0 eflowoewyv e dU0 ayvwotoug dev Oa KataAnel
oe mivaka Slepevvnong, aAld Ba yivetal katd mepimtwon. To Béua Tng Slepelivnong ypauULKOU
CUOTNOTOG 2X2 OTN YEVLKA TOU Hopdr OVTLETWIIIETAL OTA LOONUATIKA TTPOCAVATOALOMOU BETIKWV
onoudwv B" Aukeiou.
H Slepelivnon MPOTELVETAL VO YIVEL OE CUYKEKPLUEVA Ttapadelypata, Le évav amo TOUG MapaKATwW

tpomouc:
Alepelivnon cUCTARATOG
3 HEOW avaywyng otn MECW QAVAAOYLWV TWV
i popdn y=ax+p ouvteAeoTWV
Fpappko o
cuotnua
2x2 1
/ ‘4: 2y=10
ypadt KQ
s} 1
¢ y=——x+2 1 4
\ 4 - F* —
A 3 3 2
x+qy=-§ = —— .
) b y= 2X+3 Ot AdyoL Twv
X+4y =8 o \ . OL euBEisc éxouv ouvr’s}\ectwv wv
‘ N A ) QyvWoTwWV X KAl y gival
3X+2y=6 \3x+2y=6 6La¢opstufouc Sladopetikoi, dpa to
2 OUVTEAEOTEG . o
, , . SLevBuvong, onodte ouoTNHa EXEL
OL euBeieg tépvovtal, apa to ) o Avon.
) . o TEUVOVTOL KAl TO
ouotnua €XeL povadikn Auon, Tig , , ,
. , . olotnua £XeL povadIkn
OGUVTETAYUEVEG TOU Onpeiou Topnc. X
Auon.
__ 11 1
N y=-x+1 e e
4 1 2 4
y=-x+ OLAbyoL Twv
x+y=1 N Ol euBsieg €xouv Toug OUVTEAEOTWV TWV
X+y=4 ; 16loug ouvTteAEOTEG AyVWOoTWV X Kat y givat
' SlevBuvong, ondte Sev oot aAAQ givat
y= €XOUV KAVEVA KOLVO Sladopetikol and to
onuelo, ouvenwg To AGYO TWV YyVWoTwv
Ot eubeieg eivat TapdAANAEG, OMOTE | Gygtnua Sev £xeL Abon, Opwv, dpa To cvoTnua
dev £xouv kavéva koo onueio, gival advvaro. givat advvaro.
OUVETWG To cUOTNUA elval aduvarto.
Ot euBeieg tautifovtal, omoTte ot y=2x-5 2 -1 5
OUVTETOYUEVEG KABE onpeiou tng y=2x-5 2 = ) = 10
{ 2x—y =5 | kowng¢ euBeiag amoteAovv Abon Tou
_ OUOTHUOTOG, PO TO CUCTNUO EXEL , , s .
4x-2y=10 NHOTOS, AP NHQ £X To clotnuo €xetL anepo | Ot Aoyol twv

anelpeg AVoeLG, Ta Lelyn TNG LopPNG
(k, kis] ke R.
2

nARBo¢ Aboswv adoul oL
guBeleg Tou cuoTUATOG
tauTtifovral
(oupmintouv)

OUVTEAECTWVY TWV
OYVWOTWV Kal TWV
YVWOTWV 0pwv elvat
lool, dpa to cuoTnua
£XEL AMELPEG AUOELG
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MpotelvOuEVEC SpACTNPLOTNTEC
a) Aivetal n ypappikn e€lowon 2x +y=4 (1)
Mpayte pla akoun efiocwaon n onola podl pe tnv (1) va anoteAolv Eva cUOTN O TIOU va €lval :
i) aduvaro ii) va éxeL anelpeg AUoELg i) va €xeL pa Auon
B) Abvovtag éva cuoTnua KATAANYETE o€ Uil avtidpaon, onwg yla rapddetypa 0x=1. TL oUUNEpacUQ
Ba Byalate yla Tig AUCELG TOU ocuoTpatog; Emegnynote tig 1o€eg oag e To cUOTNUA :
X—2y=-3
{—Zx +4y=7

Fpapuika Tuotipata 3x3

H Slampaypdteuon Twv OCUCTNUATWV TPWV €§IOWOEWV HE TPELG OYVWOTOUG VA YIVEL HEOW
TPOBANUATWY, TA OTtola 06NYOUV O€ YPOLLKA CUCTILOTA TPLWV EELOWOEWV LE TPELG AYVWOTOUG,.

Mo nmoapadeypa, va Bpebolv oL THEG Twv a, B, Y wote n ypadlkn mopdctacn TnG ouvAPTNoNG
f(X) =2 +Bx+y va Siépxetat amé ta onpeta K(-2, 3), A(-1, 2) kot M(1, 6).

Mpokelévou va acknBouv oL padntég oto va AUVoUV YpappKA cuothpata 3x3, va §000Uv apxlkd
yla Auon, amAd mapadelyuota cuGTNUATWY OWE T TOPOKATW :

T | x+y+z=8
=) nepe X+y+z=6 X+y+z=18
\ X2=
2. Lowem - B y+z=5 V) 2y+2=19
“ ] x=1 X+2=12

SUMMANPWHOTIKA propei va §00el mtpog AUon Kot To mMapaKATw GUCTHUA.

X+y=7 2x6Ao ‘Evag Tpomog yia va AuBel to olotnua elvay, va Bpouljie mpwta to aBpoloua

y+z=11 Xty+z (mpooBétovTag Katd PEAN TIG EELOWOELG TOU) KOl OTN CUVEXELA Ao aUTO Tou Ba
12 Bpolue, va adalpéooupe TNV KABOE ULa amo TI§ eELOWOELG TOu. H TEXVLKN auTh

Z+X=

odeietal otov EAANva padnuatiko Ouuapida amno tnv Napo mou nTav pabntig tou
MuBayopa.
V To nmapandvw cVoThUa Uopel va cuvbuaoTEL Pe To cUoTnua y) Tou avadEpOnKe Lo mavw.

‘Eva ypappko cvotnua 3x3 propei vo €xel pia, kapio f dnepeg Avoslg. Emeldn, kdOe onueio oto
XWwpo umopei va mapootadel and pia povadikn tplada aplOpwv (x,y,z), Le KAOE cuvteTayUEvn va
ovTLoTolXel otnv K&Betn amdotacn tou onueiou and KAOe évav amo Toug TPl Afoveg avtioTtolya,
KaBe eflowon evog ypaUULKOU CUCTAKMATOC 3X3 TAPLOTAVEL OTOV XWpPo £va emimedo. Mmopolue
AoUtdv va avamapacTiooUE TG AUOELG EVOG TETOLOU CUOTAUATOG WE XPHoN TPLWV ETUMESWY, WG
e8ne:

\"»».r

Av eV UTTAPYXEL KOVEVA KOLVO

Av Ta enineda téuvovtal oe
éva onuelo, Tote T0 cLOTNUA
€xeL piat Aon, Tig
OGUVTETAYUEVEG TOU KOLvoU
onuelou.

Av Ta entineda TévovTal KATd
UnKog uLog euBeiag, TOTE TO
cloTNUO £XEL AMELPEG AUOELG, TLG
CUVTETAYUEVEC TWV CNUELWV TNG
Kown¢ euBeiac.

onuelo yla ta tpla enineda
TOTE TO cUOTNUA Elvat
aduvaro.

Mn YPOAUHLKA cuoTApOTO 2%2
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Mpw tnv aAyeBpikn miAucn evog Un YpOUULIKOU cuoThpatog va AuBel ypadikd, £va arAd un
YPOUULKO cuoThua U0 eflowoewv pe SUO ayvwaotoug, He pia e§iowon 1lou Babuou kal pia e¢lowaon
2% BaBuol. Ané tn ypadikr enilucn n LaBnTtég Ba SLamoTWoOoUY OTL £va TETOLO GUCTN O UIOPEL va
£XeL To TOAU 8U0 AUoELG.

Mpotewouevn Spaotnplotnto

10 Suthavd oxripa Sivovtat n mapaBolr y=x" kai n euBsia x- y + 2=0.

i) Na mpocdlopioeTe TIC CUVTETAYUEVEG TWV ONUELWV TOUAG TG TTopaBOAAC
Ue tnv euBeia

ii) Molo cUotnua e€lowoewv emaAnBgUOUV Ol CUVTETAYUEVEG TWV CHUELWY ;
TopAG;

iii) Na AUoete aAyeBpikd to cUOTNUA.

Ixoho 3t &SievBuvon: http://photodentro.edu.gr/lor/r/8521/5281 umopolUv oL padntég va
geUMAaKkoUV SLadpaoTikd e TN ypadikn eMAUCN VOGS N YPOUULKOU CUCTAMATOG 0w aUTO Tou 20U
EPWTNHATOC TNG MAPATIAVW §pAOTNPLOTNTAG.

Na toviotel 6Tl avaAoya pe To cUOTNUO ETAEYETAL KAl 0 KATAAANAGTEPOG TPOTIOG EMIAUGHG TOU.
Q¢ mapddetypa pmopei va 500el n mapakdtw dpactnpldotnta.

Mpotewoduevn Spaoctnplotnta

AUO TETpAYWVA £XOUV TO (810 KEVTPO KL TO Eva MEPLEXETAL PEoA 0TO GAAO. H
Sladopd Twv MePLUETPWY TOUG givatl 40cm. To euBadov TG XPWHATLOTAG
Towiag eivat 500cm’.

Na BpeBolv oL TAEUPEC TWV TETPAYWVWV.

2XOAL0 AV X N MAEUPA TOU €€WTEPLKOU TETPAYWVOU KL Y TOU ECWTEPLKOU, TOTE TO

oloTnpa Slapopduvetat we €AC : x-y=10 kat x’-y’=500. Evac Tpomoc yia va

AUooupe To oloTnpa eival va mapayovtomnotijooupe T 2" e€lowon Kat vo
QVTIKATOOTAOOUE 0’ aUTH TN Stadopd Twv mMAsupwy, and thv 1"sflowon.

Enilvon npoBAnpATWY LLE cUCTAMOTO

H eniAuon mpoPAnuaTwy, OMWG Kal OTLG ELCWOELG, TIPETIEL VOL KATEXEL KEVTPLKN B€on otn Sitdaokalia
Tou Kedpalaiou autou. Eival onuavTiKO ylo TOug HaBntég va UmopoUv va petadpdalouv éva
MPOPBANUO o pabnuotikn YyAwooa, va €MAEyoUV TOUG QyvVWOTOUG Tou Ba xpnoluomolioouy, va
SnuLoupyouV TIG €ELOWOELG TOU cuoTUaTtog He Bdaon ta dedopéva tou TpoBARUaTog, aAAd Kal va
€pUNVEVOUV TA QMOTEAECUATO OTO TAALOLO TOU TPOPANUATOC WOTE va AmopPPLUMTouV pn €UAOYEC
AUoelg ( yla mapadelypa apvnTIKEG NAKLEG, ApVNTIKY TN TIPOLOVTOC ) UAKOG TUAMATOC, KAACOUA yLa
apLOUO ATOUWY K.T.A.)

(Mpotewopevn dpaoctnpléotnta n A31 tou M.3).

E¢loou onuavtikd eival va pmopolv oL HaBnTEC Vo KATAOKEUAOOUV SIKA Tou¢ TMpoPARuata mou
em\Uovtal pe cvotnua. MNa mapdadelypa, pmopst va 600o0v otoug padNnTég oL SLOOTACELS €VOG
opBoywviou 8cm kat 4cm kal va {NtnBel vo KATAOKEUACGOUV Eva MPOPBANUA TIOU va £XEL WG AUCN TO
levyog (8, 4). Eva tétolo mpoBAnua Ba pmopouoe va Atav to €€nG : «Na BpeBolv oL SLaoTAoELG EVOG
opBoywviou mou €éxeL meplUeTPO 24 Kal eppadov 32».

MBavég SuokoAieg - MapavonoeLg

38


http://photodentro.edu.gr/lor/r/8521/5281

OL pabntég adol PBpouv TIC AUCELC €VOC OUCTAUOTOG, TAPAAEITOUV va gpunveloouV Ta
amoteAéopata Kot va ta aflohoyroouv pe PAcn toug Teploplopols mou Sivovtal i mou ot iSlot
Snuiovpynoav avaloya pe th ¢uon tou TPoBARUATOG, HE amotédeopa va Bewpolv wg AVCELS Un
QOB EKTEG TIUEG YLOL TOUG OYVWOTOUC.

A&lonoinon tng Texvoloyiag otn dibaokaAia tou kepaAaiou

Y& MOMEG Lotooelibeg untapyouv evlladEpouces SpacTnpLOTNTES, yIa TAPAdELy AL

- Inuela mou emaAnBelouv Lo ypap ki ¢lowaon

Mukpomneipapa, 6mou o LabnTrg avaKaAUTTEL Ta oNUELR TTOU emaAnBelouv T YpaUULKY e§lowaon
4x+3y=18.

http://photodentro.edu.gr/lor/r/8521/2228

- To olotnua Kat to onueio toung

Mukponeipapa mou Sivel Tn SduvatdtnTa OTO XPNOTN VA TMELPAMATIOTEL HE TIG SLADOPES TIUEG TNG
TIAPAUETPOU EVOG CUCTHHATOC KOl va SLEPEUVAOEL TNV KAUTIUAN TIoU ypAdEL TO OnNUElO TOUNAG TWV
€UBELWV TIOU AVTLOTOLXOUV OTLG YPAMMULKEG EELOWCELG TOU CUOTH LOTOG.
http://photodentro.edu.gr/lor/r/8521/5201

- To Swpdtia KOl To cUoTHOTA

Mukponeipapa mou Sivel tn Suvatotnta oto Xprotn va Slepeuvnoel, o€ mepLBAaAlov moAAaAwy
TAPACTACEWY, TIC AUCELG TOU TTPOBAAUOTOG.

http://photodentro.edu.gr/lor/r/8521/5308

- Emiluon kat tepelivnon ypoU kol GUCTAUATOG
Mukpomeipapa, yla Tn Stepelivnon Twv AUCEWY EVOG CUOTNLOTOG 2X2.
http://photodentro.edu.gr/lor/r/8521/2046

- Tpadikn enilvon cuotruatog- Alepelvnon

Mikpomeipapa, 6mou o pabntn¢ odnyeital Héoa amo MEPOUATIONOUC Kal ELKOoLeg oTnv Slepelvnon
™NN¢ AUONG EVOC YPAUULIKOU CUCTIUATOC.

http://photodentro.edu.gr/lor/r/8521/2069
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KEDAAAIO 6° — MBavotnteg
Elcaywyn

Ytnv kabnuepwvn pag {wn, XpNolomoloU e cuxva Aé€elg omwg tuxaio, mbavd, avapevouevo, BERato,
oBEéBato mou eivat dpol oL omoiot oxetilovral pe TG mBavotnteg. OL £VWOLEG TOU «TuXaiou» Kal Tou
«mBavol» e€nyolvtal cuvnBwg e TN dtaioBnon kot Tn Kowvr) Aoyikr. ZUpdwva pe tov Laplace «Ot
MBavotnteg Sev eivar timote dAdo mapa n UETATPOMN) TNG KOG AOYIKNG OF UATNUATIKEG
EKPPATELG».

H Oewpia MBavotntwyv eival o kKAGS0¢ twv Mabnuatikwy mou HeAETA Ta TuXoia ) OTOXOOTIKA
dawvdpeva, Snhadn ekelva ta datvopeva rou eéedicoovtal os cuvbriKeg aBeBaldtnTag Kol ota omoia
T SeSopéva Sev elval apkeTd yla TV TpORAEYn TwV AnMOTEAEGHATWY TOUC . H auotnpd padnpatiki
Bepeliwon tng Oswploag MBavotAtwy (HeTpoBewpntikr) €ylve to 1933 amd tov A. Kolmogorov.
SAUEPA N €dpappoy] TwV OTOXOOTIKWY HOVIEAWV eival guplTOTN Kol KAAUTITEL TOMELG amd T
Quowky, t™n Xnuela, tn Tevetwkn, Tt Wuxoloyla, tnv Owovoula, ™ Metewpoloyia, TIG
TnAemikowwvieg, péExpL tn EmdnuioAoyia, tn Madnuatikrp Bloloyia, tn Ztatiotikiy Duoikn, TIg
EmixelpnoLlaKéG EPEUVEG K.AL.

TL neplEXel o KepaAato Twv MOAVOTATWY KoL WG OUTO TO TEPLEXOUEVO OUVSEETOL ME
TIPOYEVECTEPEG OXETLKEG YVWOELS TWV Hadntwv;

J€ TIPONYOUUEVEG TALELG OL MABNTEG €XOUV EUMAAKEL PE TMELPAMOTA TUXNG O amAd Kabnpepva
nipofAuaTa, £xouv ekdbpAosl aplOUNTKA w¢ KAGOUA 1 TT0C00TO TNV mBavotnta evog evoexopévou,
£xouv umoloyioel tnv mBavétnta wg to KAdopa (mAnBog euvoikwv neputtwoswv/(mAROo¢ Suvatwy
TEPUTTWOEWYV) yla LoomiBava evbexdueva Kal TNV £X0UV CUYKPIVOUV HE TN OXETIKH CUXVOTNTO TWV
OMOTEAECUATWY €VOC MELPAMATOC TUXNG YLa ULKPS Kal peyalo aplOud smavaAnpewyv, mapodlo mou dev
yvwp{av Toug avtioTolyoug Labnuatikoug 6poucd.

Jtnv tagn auvty Ba Sudaxbouv pe CUCTNUATIKOTEPO TPOTMO TLG TIPONYOUUEVEG £VvoleG Kol Ba
eUpabuvouv TePLoaOTEPO 0TO AoyLopo Twv mbavotntwy. EmumAéov Ba cuvdéoouv tnv évvola TG
mOavotnTag evOG eVOEXOUEVOU LE TN OXETIK cuxvotnta eudAaviong Tou oe éva Peyaho aplbud
enavoAnPewv Tou MELPAUATOG.

Mari eivo onpovtiko to kedpaiaio Twv MbavotTwy

H Bswpia MBavotitwv mpoodépsl T peBOSdoug pe TIC omoieg mpoodlopiloupe €va PETPO TNG
«TPOOodOKIOC» UE TNV Omola aVvOUEVETOL va TpaypatonolnBel i va pnv mpoayuatomnolnBeil éva
evéeyopevo, yvwon mou Bonbacst otn ANYPn anoddcewv and MOAITEC, opyavVIOUOUC, EMLOTAOVEG,

4 Ynapyouv o¢uolkég Sladikaoie¢ mou (oe debouévo emimedo yvwong tou avbpwrou) €xouv
(mpaktikwg) poPAEYLUN €EEALEN. T1.X. OL KLVAOELG TWV TTAQVNTWY TOU TAQVNTIKOU HOG GUCTAUATOG,
dawodpeva ekheiPewy, To GAVOHEVO TOU Bpaouol VEATOC Katd Thv Beppavon tou otouc 100°, KATL.
Mpodavwe n Suvatotnta autrg tng npoBAePng e€aptatal anod to eninedo yvwong Tou mapatnpntr).
Yndpxouv opweg Kot GAAeg Sladikaoieg, mou map OAov OTL eVOEXOUEVWE €ENYOUVTAL UE ALTIOKPOTLKEG
Bewpleg, evtoutolg AOyw TG MoAUTIAOKOTNTAG TWY, AEN prmopoU e va ipoPAEPoupe pe akpifela tnv
€€ENLEN TOuG. MN.X. TO dpalvopevo TNG BPOXNAG KOTA TIG EMOUEVEC NUEPEG N TWV CELCULKWV SOVACEWV
KaTa Ta emopeva €tn, A TV emPBiwon dlayvwobévtog kapkivomaboug kA, Me aAla Adyla, othv
peyaAn mAsoPnodio Twv GavouEvwy OU MPAKTIKWE EETATOUNE, N évvola TNG TUXN CUVOPTATAL UE
1o eninedo yvwoswv mou €xoupe tnv Sedopévn otyun. Eav autég ol Sladikaoieg (yLo TIG omoleg
onuepa touldayxlotov) 6ev €xoupe Suvatotnta okplBolg MPOBAEYPNG, KOVOTIOLOUV OUWG KATIOLEC
KOVOVIKOTNTEG, TOTE n Bewpia Twv MBAVOTATWVY UMOoPEL va pog SWoel KAToLo «UETpo» TPOPAedng,
mou votepel BePawwg g PePaiag mpoPAedng, opwg e€akolouBel va £xeL XpNOWOTNTA KOL VO HOG
odnynoet otnv Aeldel emodeAwv MPoPUAOKTIKWV LETPpWV KATL M.X. «Yrdpxel mbavotnta 0,7+0.1, va
oupBel oelopog TouAdyLoTov 7.6 pixtep, otnv neploxn tou Ayiou @paykiokou (HIMA), péxpl to 2030,
«Ymapyxetl mbavotnta 40% va Bpéel avplo otnv ABrivar, «otnv Katnyopla autol tou acBevolg to
npoodokipo emiPBiwong sival mepimou 6 xpoviary kKA. (2t. Mamootaupidng yia tov Odnyd tou
EkmalSeutikou).
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KuBepvroelg KTA. Ma mapadetypa:

Jtnv latpikn, otav oe £vav acBevr) cuviotdtal va urtoBAnBel oe xelpoupyikn emépPBacn, ocuxva
BéAouv va yvwpillouv To MOCOOTO €MLTUXLAG TNG €yXElpnONG, To omoio dev eival timote GAAo
nopd o ékdppoon mbavotntag. Me Bdon tnv mbavétnta auvt o acBevrng Ba AdBel tnv
anodaon yLa To av MPEMEL i} OXL VO TIPOXWPNOEL 0TNV EMEUBAON.

e aodOoAlOTIKEG €TaLpleG, TO TPOOdOKIpO Lwng, SnAadn o mbavog aplOudg Twv €Twv Mou
avopévetal va {noel éva dtopo, mpoacdlopiletal e Bacn ta xpovia mou £lnocav oto mapeAbov
atopa g i6log opddag Kat amoteAel Tn PAon yla tov mpoadloplopd tou acdaliotpou, aAld
KOLL TNV EVNUEPWON TWV TIEAXTWV.

2tn Metewpoloyia, ol emLoTroVEG TTPOBAETIOUV ToV Kalpd e kamola mibavotnta, Bacllopevol
0€ TPOTUTI. TiponyoUpevwy Tapatnpricewv. H mpoPAedn BePfata sival pia mpoogyylon Kat
Kavévag Sev unmopel va eyyunBetl Timota yla tn Beppokpacia, TNV €VTacn TOU AVEUOU 1 Yo pLa
duokn kataotpodn.

3tox06 NG Sldaokaiiag twv MBavotAtwy, OMwE Kal TNG ZTATIOTIKAG, €lval n avamtuén evog pn
VIETEPULVLOTIKOU (UN atTlokpatikol) tpomou okéPng kat cUAAOYLOHOU, Tou gival SLapOopETIKOG amod
TNV CUAAOYLOTIKY TIOU avamtuocoupe otnv AAyveBpa A tnv Mewpetpia. Autd yivetal pe TNV HEAETN
«dalvopévwy» Tou oxetilovtal Pe TO TUXAio OMWG TA ATOTEAECUATO TNG EKTEAEONG TELPOUATWV
ToxXNG, MapdAANAa pe TV avamtuén tng LadnUaTIKAC YVWonG mou oXeTileTal e aUTd.

MNoteg elvan oL oNPAvTIKEG LOEEG oto KedpAaAatlo Twv MiBavotitwy;

H kAipaka pétpnong twv mibavothtwy eivol amd 0 péxpt 1. Eva adluvato evdexopevo £xeL
mBavétnta va cupPei 0% =0, evw éva aiyoupo evbexopevo exeL miBavotnta va cuppel 100%=1.

H mnepapatik) mbavotnta Poaociletal oe yeyovota Ttou mapeABoOviog, svw n BewpnTikn
mbavotnta PBaociletal otnv avaiucn T Ba pmopouce va cupPel. H melpapatiky mbavotnta
TMANOLAleL Th BewpPNTLKN, OTAV XPNOLULOTIOLETAL LeYAAOG apLBUOG emavaAfPEWY TOU TTELPANATOG.
Y& {ntuoata mbavotitwy, dev pmopel kavelg moté va eival alyoupog yla to Tt Ba cuppel, os
avtiBeon e ta meplocoTepa GAAA LABNATIKA CUUITEPACHUATOL.

MepLKEG POPEC Lo TLBaVOTNTA UIMOPEL va eKTLUNBEL pe T Xpron evog KATAAANAou LOVTEAOU Kal
tn Sle€aywyn evog MELPANATOG.

O pooSlopLopOG TOU SELYUATIKOU XWPOU EVOC MELPAUATOG TUXNG, amoTeAel tn BAon yla To cwoTo
npocaSloplopd TNG MBavoTNTAg eVOG EVOEXOUEVOU.

Ze nola epwtApaTa Oa MPEMNEL va LopoUV va amavtoUV oL padnteg;

El
E2
E3

E4
E5
E6
E7
E8

E9

Molod melpapa AEyETaL ALTLOKPATIKO KAl TOLO eipapa TuXNG ;

TL ovopaloupe SELYUOTIKO XWPO EVOC TIELPALATOC TUXNG KAL TL EVOEXOUEVO QUTOU;

Moo evdexdUEVO lvol CUUMANPWHUATLKO Tou A w¢ Tpog To Bacikd cuVoAo Q Kot TwE AuTo
oupPoAileTay;

Mote mpayuatonoleitat n topr) SUo evéexouévwy A Kat B kal mwg autr) cupBoAiletal;

Mote mpayuatonoleital n évwon §Uo evdexouévwy A kal B kat mwg auth cupBoAiletay;

MNote mpayuatonoleital n Sladopd Tou evoexouévou B amo To A kal mwe autr cupBoAiletal;

Mote 8Uo evdexopeva Aéyovtal acuuBifacta f Eéva petaty toug;

Av éva neipapa ekteAeital v popéG Kat To evdexopuevo A mpayUatomnoleital Kk popEG TOTE TL

OVOUAIOUE OXETIKN CUXVOTNTA TOU A;

TLopiloupe mBavoTnTa €VOG evbexopévou A, o’ éva meipapa e vV LoOTIBavo amoteAEoUOTO;

E10 Mool elvat ot kavoveg Aoylopol Twv MBavothTwy.

Mot LaBNoLaKA OIMOTEAEGHATA OWVAUEVOUHE META TN Sidackalia Tou kedpalaiou;

Metd to téhog tn¢ StdackaAiog tou kedpalaiou ol pabnteg Ba mpémel va ival tkavol va :
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M1 Na avayvwpilouv av éva meipapa sival meipapa toxne. (otoxol .3, 6.1.1)

M2 Na mpooblopilouv To SELYHATIKO XWPO EVOC TELPAUATOC TUXNG Kal evdeXOUeEVA auToU e
Sltadopoug tpomoug. (otdyol .2, 6.1.2)

M3  Na yvwpilouv mwg yivovtat oL MPAelg LeTall evEexoUEVWY Kal Tola evoexOpeva Aéyovtal
acupBipaota. (otoxol .2, 6.2.1)

M4  Na petadpdlouv Slddopeg OXECELG Kal TIPAELELG eVOEXOUEVWY TIOU €lval SLOTUTIWUEVEG OF
duokn yAwooa, otn yAwooo Twv cuvoAwv Kat avtiotpoda. (otdxoL M.Z, 6.2.1)

M5 Na ektipoUv tnv mbavotnta evog evoeXoUévou We tn BonBela TNG OXETLKAG CUXVOTNTAG KAl Vo
erAUouv nipoPAfuata pe tov KAaootkd oplopd tne mbavotnrac. (otoxol 6.3.1 kat 6.3.2)

M6 Na Slatumwvouv Kat amodelkviouv Toug BactkoUg Kavoveg Aoylopol TiBavotiTtwy, vo Toug
avanaplotouv pe Staypaupata Venn Kal vo TOUG XPNOLUOTIOLOUV otny ertihuon mpoBAnudtwy.
(otoxoL N.Z, 6.4.1)

0&nyieg yia tn Si6aockalia touv kepaAaiou

‘Oca avadépovtal oTn CUVEXELA ELVaL TTPOTELVOUEVA WOTE 0 SI6A0KWV va SLoB£TEL pia opyavwpévn
npotaon ddaokaliag.

Katd apxnv kalo Ba eival o §16aokwv va SLabETeL pia yevikr €lkdva yLo Tov TPOTOo e Tov omoio Oa
e€ehyBel n Si6ackahia Tou kedpaAaiov OMwWE N MAPAKATW.

MBavotnteg
I
I I I I
. ; Elwoaywyn ,
Agtypatikog xwpog l'[p(xEs,Lg pe oIy Ie’(wI:)IIa Aoylopog
KoL EVEEXOUEV QL evdeyopeva i , TOavoTHTWV
™¢ mbavotntag

Me Baon Ta Habnolakd amoTeEAECHATO KAL TO EPWTHMATA 0Ta onola Ba mpénel va Ynopel va amavtd
0 HaBnTNg LeTA TN Sdackaiia Twv cuvoAwy, Ba emonuaivaue OtL:

o AELYHATIKOG XWPOG KoL EVEEXOUEVAL

Mp€meL va ylvel KOTOvoNnto OTL 0 OELYLOTIKOC XWPOG OMOTEAEL TO PAOCLKO OTOLKEIO HABNUATIKAG
povteAomoinong &vog TMELpAUATOC TUXNG. OL paBbntéc va aoknBolv otov TPoodloplopd Tou
SELYMOTIKOU XWPOU, ETUAEYOVTOC KOL XPNOLUOTIOLWVTOG TNV KATAAANAN TEXVLKT. Ol SLADOPES TEXVLKEG
avVamapAacTacng tou TPoPARMATOC ONwe Ta devdpodldypappata Kal ot Tivakeg SMANRG €lcodou,
BonBouv otn avaAuon twv otadiwv eKTEAeONG €vOG TELPAUATOG TUXNG KoL OTNV KOTAOKEUN TOU
SELYHATIKOU TOU XWPOoU.

Mpotewvouevn dpaotnpidtnta
Pixvoupe éva voulopa tpelg Stadoxikég dpopec. Na BpeBel 0 SelypaTIKOC XWPOC TOU TIELPAUATOC.

2Y0At0 Tn paoTnploTNTA AUTH, UMOPOUV Ol HABNTEG va TNV AMOVIACOoUV amod UvAUNG. Av pioupe
OUWG TO VOULOUA TECOEPLS GOPEC, TOTE N AVAYKN EVOG CUCTNUATIKOU TPOTIOU TIPOCSLopLoUoU OAWY
twv Ouvatwv amotedeopdtwv Ba Swoel otov Sl6Ackovta TV eukalpla va  €LOAYEL TO
Sevbpodlaypappa we pia tétola pEBodo (texvikn).

Av TO gpwtnua yivel, «pixvoupe éva apt U0 dopEcy», TOTE To SevEpodLAypapa YivETAL TTOAUTIAOKO
KOL OTNV Mepimtwon autr KataAAnAotepn uEBodog kataypadng Twv Suvatwy ANMOTEAECUATWY TOU
TelpApatog eivat o mivakag SUmAng eloddou.

Mpotewouevn paoctnplotnta
H tnAedpaon mapouctdlel kabe pépa eva maxvidl tuxng. Eva Bpapeio tomobeteital tuxaia niocw amnod
pLa amnod tig dUo mopteg TNG oknvng kabe dopd mou Staywviletal évag maiktng. O Staywvi{opevog
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kepbilel to BpaPeio pe TNV emiloyr TG oWOTAC opTac. Mold eival n mbavotnta akplpwg Svo amo
ToUG T€0coepLg Slaywvi{opévoug pag nuépag va kepdicouv éva Bpapeio.

Mpotewoduevn Spaoctnpotnta
To Sevopodidaypappa Selxvel To SELYHATIKO XWPOo VO MELPAUATOG TUXNG. pade éva mpdBAnua mou
VoL QVTATTOKPIVETOL OTO TTOpOKATW SeSopéva.

ESayopevo ABpolopa | Mvopevo
wourlA  wouri® anotéAeoua
1 (1,1) 2 1
L)
< i (1,2) 3 2
1 (2,1) 3 2
2 < 2 (2,2) 4 4
<' (3,1) 4 3
3
2 (3,2) 5 6

A Npatec pe evéexopeva

AdoUl ta evbexopeva eival umtoocUvola Tou Selypatikol xwpou Q, LoxVeL N AAyeBpa TWV GUVOAWV.
MpEMEeL EMOPEVWG OL LaBNTECG va elval EEOLKELWUEVOL LIE TG TIPAEELG LETOEY CUVOAWV TLG OTIOLEC Kall vau
£pUNVEVOUV WG OVTIOTOLXEG TPAEELG e EVOEXOUEVAL.

Mo TV Katavonon Kat Tnv €miluon mPoBANUATWY, CNUAVTIKA €ival n LETAPPAOn OXECEWV UETAED
evleXoUEVWY amo tn GuCLK YAWooA 0Tn YAWOOoO TwV CUVOAWV Kal avtiotpoda. Xpelaletal enipovn
TPOOTABEL YLO VA UITOPECOUV OL LOBNTEC VA SLATUTIWVOUV LE TN YAWOCO TWV GUVOAWV EKPPACELG
Onwe «va Tmpaypatonowtnfolv kot ta Suox», «va mpoyudoatorondsl TouAdylotov éva », «va
nipaypatomnolnBel pévo évay, «va punv mpaypoatonotndel kavéva» KA.

Mpoteivouevn dpaatnplotnta

Mo opada €xel mBavotnta va kepdioel To MpwtaBAnua 50%, to kUmeAo 15% kat ta dUo 10%. Na
Bpebouv oL mBavotnTeg n opdda va kepSIoEL :
a) Touhdaytotov €vav titho, B) uovo to mMpwtdbAnua, v) akplpwg Evav titho,  8) kavévav TitAo.

¢ Ewaywyn otnv évvola thg mbavotnto
O KAQOLKOG OpLOMOG TNG TBavOTNTAG TPOTEIVETAL va €lval N KATAANEN TNG MEAETNG TNG OXETIKAC
ouXVOTNTOC Kol OXL var 508el armAd o TUTILKOG 0PLOUOG TNG.
OL HaBNTEG elval ONUAVTIKO VO KATOVOHOOUV OTL N OXETLK oUXVOTNTA €VOC eVOEXOUEVOUL, TTANGCLATEL
TNV T ™S TBavotntog, OTav €XOUUE LEYAAO aplOuo ekteAécewy Tou (Slou melpapatog (NOpog twv
UEYAAWYV aplBuwv)
Mpotewvouevn dpaotnpidtnta

O TPOYOG TNG TUXNG E€lval YWPLOUEVOG OE TECOEPLG (OOUC KUKALKOUG TOUEIG UE
Stapopetika ypwuata. To BéAog meptotpapnke 20 @opég. O mivakag mapouotalet
A AITOTEAECUATA TOU TTELPAUATOG.

AnoteAéopata Tou TpoxoU

Kokkwo | Mpdowo | Kitpwvo | MmAE
3 8 5 4

43



1. Tl mowo Ypwupa n melpapatiky mlavétnta toutiletol UeE TOV KAAGOIKO 0pLopd TNng
mbavotnrog;

2. T mold xpwua N MepapaTikh mbavotnta elval LeYoAUTEPN QO QUTHV TIOU TIPOKUTITEL OO TOV
KAOLOGLKO OpLOUO ;

3. E&nyeiote T Stadopd HETALU TWV ATIOTEAECUATWY TOU TIELPALATOG KAL TOU KAOGOLKOU OPLOOU
™g mbavotntag.

2XOAL0 3TOXOC TNG SpaocTnPLOTNTAS Elval Vo KATAVOoouV oL Habntég otL tav aufdvetal o aplBuog

TWV EKTEAECEWV EVOC MELPAPOTOC TUXNG, TOTE N OXETIKA ouXVOTNTA Teivel mpog tov aplOud mou

umoAoyilouv wg To KAAoa Tou MARBOUC TWV EVVOIKWY TIEPUTTWOEWV TPO¢ To MARB0¢ Twv Suvatwv

TEPUTTWOEWV.

Nowa onueia Oa mpemnel va npoogel bLaitepa o SLEACKWVY;

Eav Pydloupe éva avtikeipevo amd €va kouti, UmopoUpe va Tto €avofAAOUpE R va PNV TO
EavaBdalouvpe mpwv Bydhoupe éva GANo. ITnv mMPWTn mepintwon to (6lo aviikeipevo pmopsei va Byel
ToA\EC dopég, evw otn Seltepn povo pia popd. H Sstypatodndio pe emavatonobétnon kat xwpig
enavatonoBétnon Sivel Sltadopetikol SelyHATIKOUC XWPOUC Kal evéexoueva yla to i8lo meipapa
TOXNG.

MBaveg SuokoAieg —Mapavonoelg

- Amouyn xpnowuomnoinong tou SELYUATIKOU XWPOU.
O padntég amavrouv oANEC GopEG TapopUNTLIKA o TtpofAruata mbavothTwy kot Sev akoAouBolv
TO HOVTEAO pabnuatikomoinong yla va mpoodlopioouv Tn {ntoupevn mbavotnta. MNa 1o Adyo auto
TPETEL va ToUG 60000V gUKALPLEG e EAKUOTLKEG SpAOTNPLOTNTEG, WOTE VO OVTLETWITLOOUV TLG TTAAVEG
KaL TLG TTOLPOVON O€LG TOUG. Mo mapadetypa:
«To Alkato mouyvidt »
Ot naixteg A kat B pixvouv o kaévac amo éva {apt ouyxpovws. O naiytnc A kepbilel av n Stapopd
Twv gvéeifewv (Twv avw oYewv twv laplwv) eivat 0, 1 n 2. O naixtng B kepbilel av n ditapopad twv
evbeiewv eivat 3, 4 n 5. Na eéetaotel av ol naiytec Exouv tnv (bla mBavotnta va kepdioouv, av
énAaén to mawyvibt eivat Sikato.
MoAhol paBbntég Ba amavtiocouv aueoa OtTL To Talxvidt eival Sikato, adou «o kabe maiytng kepdilel
OE TPEL TEPUTTWOELGY. TO YeYovog va Bewpouv ol pabntég otL ta  amAd  evdexdueva Kabe
SelypatikoU xwpou elval oomiBava, eival amotéAeopa mapavonong mou €xeL TG plleg Tng otn
CUMUETPLO KAL TNV OUOLOYEVEL, OTIWG TIG XPNOLUOTOLNCAV OTLC MEPLUTTWOELS EVOG AEPOANTITOU TOU
vouiopotog | fapol. OpwG Hla TIPOOEKTIKOTEPN €€€Taocn Tou Ofuatog umopel va yivel eite
TELPAPATIKA, Ttail{ovtag TOAAEG hOpEC TO TtaLyvisL Kal CUVTACOOVTOC MIVOKA KOTOVOUNG CUXVOTNTWY,
€lTe, AMOTEAEOUATIKOTEPQ, E TNV KOTAOKEUH TOU SELYHATIKOU Xwpou Kat Bplokovtag Tig mbavotnteg
twv duo svéexouévwvs.

L2 I I TR ]
[F%)
]
[
=
=
=]

>0 D’ Alembert (1717-1783) , Sidonuoc [GANOC UaONUATIKGS, UNYAVIKGS, QUOLKOC Kal @PIAGCOQPOC,
TIPOTELVE WG SELYUATIKO Ywpo o SUOo piYeLg evoc vouiouatog to ouvodo Q ={0, 1, 2 },6mou ta amia
evbeyoueva {0}, {1} kat {2} meptypdagouv tov aptduo eupavions e opng «K» (kepaln). loyvplotnke,
Aafsuéva, ott n mBavotnTta ToU EVOEXOUEVOU VO EUPAVIOTEL ULa TOUAOYLOTOV KEQaA o Suo piYelg
evoc vouiouatog eivat ion ue 2/3 ( avrti tou opdoU 3/4 ).
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http://el.wikipedia.org/wiki/%CE%93%CE%B1%CE%BB%CE%BB%CE%AF%CE%B1
http://el.wikipedia.org/wiki/%CE%9C%CE%B1%CE%B8%CE%B7%CE%BC%CE%B1%CF%84%CE%B9%CE%BA%CF%8C%CF%82
http://el.wikipedia.org/wiki/%CE%9C%CE%B7%CF%87%CE%B1%CE%BD%CE%B9%CE%BA%CE%AE
http://el.wikipedia.org/wiki/%CE%A6%CF%85%CF%83%CE%B9%CE%BA%CF%8C%CF%82

AT Tov Ttivaka armoTeEAECUATWY TIPOKUTITEL OXL LOVOV 0 SELYUATIKOC XWPOE TOU TELPANATOC, aAAd Kal
n Stamiotwon OtL ta anAd eveeXOpEeEVa TOU XWPOU autou dev sival loomiBava.
‘Exoupe TtO Selypatikd xwpo Q= {O, 1 2,3, 4, $ Kat Tig avtiotolxeq mbBavotnteg kdbe amlou

gvSeXOUEVOU TIOU daivovTal OToV MapaKATW TivaKa:

Adopd 0 ‘ 1 2 3 4 ‘ 5
] | | |

Méavétnrec = 6 ‘ 10 8 ( 6 | 4| 2

36 | 3 36 36 36 | 36

Av A eival to evdexouevo va KepSloeL 0 MPWTOG Maiytng Kot B To evoexOeVO va KEpSLoEL 0 SeUTEPOG
TalXtng , TOTe oL avtiotolyeg mbavdtnteg eivat

P(A) = P(0)+P(1)+P(2) P(B) = P(3)+P(4)+P(5)
_6 .10 8 -ty 4 2
"36 36 36 36 36 36

24 = 12

= 36 T 36
A _ 2 Apa P(B) = -
pa P(A) = 3 3

‘Eva anotéAeopa mou Ba toug adviacel, adou €pxetal o avtiBeon He TNV aApXLKA AmAvVINon Twv
padntwv otL To malxvidt Atav Sikato katl Ba Toug 0dnynoel o SeUTEPEC OKEPELS yLa TNV APXLKF) TOUG
ekTipunon.

- 2TATIOTIKOG 0PLOUOG TNE TBavoTnToG

OL pabntég daivetal va pnv KATAVOOUV OTL N OXETIKA ouxvotnta €UdAVIONG EVOG EVOEXOUEVOU

pmnopet va BewpnOel wg n mBavotnTa MpayLATONOLINoNG TOU POVo OTav 0 aplBpdg emavaAnPewy Tou

TELPAMATOC TUXNG €lval TIOAU peydAlog. Otav HAALOTO £XOUV VA QVTLHETWIIOOUV EPWTHHATA LECA OF

TPOYUATLKO TAQiCLO, XAvouv TEAElWC TOV MPOCavATOALoUO Touc. o va Katavoroouv oL Hobntég otL

ta peyaAltepa Seiypota, epoOcov elval AVTIUTPOOWTEVTIKA, POLA{OUV TIEPLOCOTEPO OTOV MANBUOUO

artd Tov omoio MPOoEPXOVTAL, TIPETEL OL LAONTEC VAL OITAVTOUV O€ EPWTHATA TNG LOPPAG:

- [ov givat mBavotepo 10 1/6 Twv piewv evi¢ {aplol va ivat nevrdpta, oe 10 piYeic j og 200
piye;

- Mov eivat mdavotepo to 70% TwV VEOYEVVNTWY O€ EVa UNVa Vo €lval ayopla, o€ Jia KAk pe 20
VEWNOELG 1 OE pLa KAvikn Ue 200 yevvroeig;

e NAoylouog mbavoTTwy

OL paBbntég Slatumwvouv Kol amodelkviouv TOUG KOvOveC Aoylopol Ttwv mibavothtwyv yla
cuuBLBaocta kat acupBiBacta evexOueva, TOUG aLTloAoyouv e Tn Bonbela Twv SlaypaudTtwy Tou
Venn Kal Toug XpnoLomnoLlovy atny entihuon mpoBAnudtwy.

Mpotewvouevn SpaotnplotnTo

H katavour Twv NAKLWY £vo¢ TANBUGUOU MapoucLAloVTalL OTO TTAPAKATW KUKALKO SLAypoppaL.

KATwane s : 7% 35-44: 13%

5-14: 13%

15-24: 14% |

25-34: 13%
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‘Eva dtopo emhéyetal tuxaia mold eivatl n mbavotnta va sivat :
o) Touhdytotov 15 xpovwy; B) and 25 £wg 44 xpovwy; V) To Alyotepo 45 xpovwv

A&lonoinon tn¢ texvoloyiag otn didackalia tov kepaAaiou

Y& MOMEG LoTooeiSeg uTtdpxouv eviladEpouoes SpaoTnPLOTNTEG LE TIC OTtoleg eMISLWKETAL va Yivel
Katavonto OtTL Ta amoteAéopata tng pikng evog vopiopatog, evog f meplocotépwy {apLwy, Tou
tpoxoU TNG TUXNG K.T.A. elval LoomiBava, otav To meipapa enavaloppavetal MOAAEG dopEg (VOUOC
MeyaAwv aplBuwv). Ze AAeg MAAL LOTOOEAISEG UTIAPXOUV SpACTNPLOTNTEG OTLG OToleg {NnTeitaL va
untohoyLoTel n mBavotnta Stabopwv eVEEXOUEVWV.

Evéewktikad mapadelypata:

Apaotnplotnta oe neplotpedopevn ofoupa (évvola tng mbavotntag):
http://photodentro.edu.gr/lor/r/8521/2009?locale=el

Apaotnplotnta pe pidn voulopatog:
http://photodentro.edu.gr/lor/r/8521/2011?locale=el

Apaotnplotnta pe mbavotnteg Kat kivnon:
http://photodentro.edu.gr/lor/r/8521/1984?locale=el

Apaotnplotnta pe pidhn vopiopatog kot ePecn TNG OXETIKAG CUXVOTNTAG
http://www.shodor.org/interac tirade/activities/Coin/

Mpooopoiwaon Tautdxpovng pidng VouLopATwy N laplwy (2 €wg 16):
http://www.random.org/coins/

http://www.random.org/dice/

Pixvovtag éva voulopa 50, 100, .., 1000 ¢opéc pmopolV oL HABNTEC va EKTLUNOOUV TnV
TuBavotnta va €ABeL kedDAAL N ypAUpOTA.

http://www.shodor.org/interactivate/activities/Coin/

Pixvovtag éva Zdpt 100 ¢opéc (http://tube.geogebra.org/student/m348371) | amd 60 pexpl
60.000 dpopég (http://tube.geogebra.org/student/m348553) ot pabnTtég Umopouv va eKTLURCOUV
v mbavotnta va éNBeL 1, 2, ..., 6.

Tpoxol TNg TUXNG XWPLOUEVOUC O€ (00UG KOL AVLOOUG TOUELS
http://tube.geogebra.org/student/m348829

http://www.shodor.org/interactivate/Adjustable Spinner

BiBAoypadia

MoA. Mwuoadng. lotopla tng €vvolag tng MBavotntag,
users.auth.gr/.../lotopla%20tnc%20£vvolac%20tnc%20MBavotntag23_0.

3T. Nanoaotavpidng (1986). «MiBavotnteg: lotopla, Oswpla kat Mpdaén», meplodikod “EYKAEIAHZ T “,
telyxocg 10, oel. 9-19.
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KEDANAIO 7° : Tplywvopetpia
Elcaywyn

H Tplywvouetpia givat o kKAAdo¢ Twv Mabnuatikwy, TIou €XEL WG MPWTAPXLKO OKOTO TNV emilucon
TPYWVWV (Tplywvo+pétpov) enimedwy n opatpikwv, SnNAasd Tov UTTOAOYLOUO TWV AyVWOTWY TIAEUPWV
KOl YWVLWV Tou Tplywvou otav 60800V emapkn otolxeia tou. H otopia tng Tplywvouetplag apyilel pe
TLG TIPWTEG HaBNUATIKEG KaTaypadEG otnv Alyunto kot othn BaBulwva. H LETpNoN Twv YwVlwy UE Tofa
KUKAou, glval téoo apyala, 600 kat n dla n évvola Tng ywviag. Ol mapatnpnTéG TOU oupavou eixav
avtiAndBel otL n mopeia mou akoAouBolv ta dotpa KABe vUxTa €ival KUKALKA TOEa MAVW OToV
oupavio B6Ao. OL BapBulwviol, kaBlépwoayv Tn HETPNON TWV YWVLWV OE HOIPEC O€ TIPWTA AETITA Kol O€
Seltepa. Xpnowuomololoav TNV eKAEUTTIKA w¢ Pacikd KUKAO otnv oupdvia odaipa [4]. Ou 60°
Bewpnbnkav wg povada mbOavov emeldn n xopdn 60° ooUTAL ME TNV aktiva Tou KUKAou. Ot
BaBuAwviol, xpnoluomololoav METPROELS YWVLWV Ylo TRV gUpean tng B€ong kal Twv TPOXLWV TWV
OUPAVIWY QVTIKELLEVWY KOl €iyav OCUYKEVIPpWOEL €vav TePAOTIO aplOpd Sedopévwy amo
TOPATNPNOELG, EVa PEYANO HEPOG TWV OMoiwv Mépace otoug EAAnveg [4]. Autd ta mpwta Bruota
otnv Aotpovopia odfnynoav otn yévvnon tg Tplywvouetpiag. MéxpL Opwg thv emoxn Twv EAAAvwv
Kapio kaBapd tplywvouetplk évvola Sev eixe kavel tnv gpddvioq tng. Tov 20 awva m.X o
0.0TPOVOUOG IIMaPX0C CUVETALE €val TPLYWVOUETPLKO Ttivaka yla TNV eMiluon TpLywvwy. ITov mivaka
QUTOV O KGOe ywvia anédibe pio T Tou Atav «To HAKOC TNG Xopdrc» n onoia avtiotololos oth
ywvia otav tnv €kave emikevipn pe otabepn aktiva p. JUpdwva pe tov van der Waerden «... ot
EAAnveg, onwe o Inmapyog kot o MToAsuaioc xpnoiuomolovuoay, MAVIOTE YOPOEG AN
KUKALKWV TOEWV. 2TNV MPAYUATIKOTNTA SEV EXEL UEYAAN SLaQOoPd av EPYALETAL KAVEIG R
UE XOpbEG N Ue nuitova, a@oU O,TL ovoudloUUE ONUEPT NUiTOVO ULaG ywviacg, givot )
T0 TTNAiko TOU WLoOU TNG X0Pbr¢ Tou dutAaciou Tou toéou oto omoio Baivel n ywvia, &la

po¢ v aktiva, dnAadn, r]pa:zixop5r‘|(2q) »[4]. O Khablo¢ MtoAepaiog, oto £pyo
o

Tou “ANpayéotn”, Stebpuve TIg xopdEC Tou Immapyou o Eva KUKAo [2].

Apxikd Aoutdv n Tpwywvopetpio ntav €va  «mopakAady tng Aoctpovouiag. H avaykn 1ng
Tpywvopetpiag nmpoékuPe, otav ot EAAnveg, Stamiotwoay, OTL yla TNV avamtuén tng Mabnuatikig
Aotpovopiag, xpelalovtay €va npocHeTo pabnuatiko epyaleio emBondntiko tng Nrewpetplag, mou Ba
Toug €6lve tn Suvatdtnta va emAUouv pe akpifela tplywva, emnineda kat odatpikd. Autd cuveéPn
KATA TOUG EAANVLOTIKOUG Xpdvoug, petd to 300 m.X. mepimou.

Tov 80 awwva WX, oL ApaBeg aoTpovOpoL ULOBETNOAV T TPLYWVOUETPLKEG MEAETEG TWV apXaiwv
EMAVwV Kat twv Ivéwv kal avamtuéav tnv odalpikr tplywvouetpia. Ta £pya Twv Ivéwv Kal Twv
EMNvwv  petadpdotnkav kot  Swapfdotnkav  amd Toug dpaPfeg pabnuatikolg ol omolot
Xpnolpomnoinoav To WIko nuitovo (oL xopdég aviikataotadnkayv Tov 50 Y. X awwva amnoé toug Ilvéoulg
0l0TPOVOUOUG HE Ta nuitova) moapdAAnAa pe tnv eAAnvikn xopdr. O MNépong UaBnuotikog Kot
ootpovopog al-Battani elofyaye kot to cuvnuitovo[3]. Apyodtepa emavelonyayav tv OAmMToOUEVN
Twv Kwélwy, evw mPOTEWVOV Kal Tn cuvedamtopévn. 2to Téhog tou 100U alwva xpnolponololoay
TAEOV OAEG TIG TPLYWVOMETPLKEG €VVoleg, evw elxav avakaAluPel aAld kot amodeifel Paoika
Bewpnuata TNG TPLYWVOLETPlag TOoOo yia ta enineda 600 Kal yla ta odatplkd tpiywva. OAeg auTEC oL
avakaAUPelg gixav upodotnBel Kal amd TNV avaykn ylo TNV avamtuén tng aotpovouiag, ald Kot
oo TNV avAaykKn pooavoatoAlopol. Ot ApaBeg cuvETagav MIVAKEG EKTTANKTIKAG AKPIBELOG UE TLG TIUEG
TOU nuitovou Kal tng epOamToUEVNG YLd YWVIEG ava £va TPWTO AENMTO TNG Holpag.

KaBodnyolpevn amo TI¢ anMaltOELS TNG VauouTAolag, TNV avaykn cuvtaéng nuepoAoyiou Katl tnv
au€avOopEevn avaykn yla okpLBElC XAPTEC TWV HEYAAWY TIEPLOXWY, N TPLYWVOUETPLa e€eAixBnke os Eva
ONUAVTIKO KAGSO Twv pabnuatikwy. O Bartholomaeus Pitiscus ftav o TPWTOG OV XPNOLUOTOiNCE T
A€En, dnuoaotevovtag tnv trigonometria tou to 1595. H Gemma Frisius mepléypae ya mpwtn dopd
™ HéEBoSO NG TpLywvomoinaong n omola XpNoLULOTOLEITOL AKOUA KO CAUEPA OTNV XWPOKETPNON. HTav
o Leonhard Euler o omoiog evowpdatwoe MARPWG Toug pyadlkoug aplBuols otnv TplywvoueTpia. Ta
£€pya Tou James Gregory tov 170 awwva kat tou Colin Maclaurin tov 180 awwva gixav peyain emnippon
OTNV AVATITUEN TWV TPLYWVOUETPLKWY Oslpwv. Tov 180 awwva, o Brook Taylor kaBoplos tn yevikn
oelpa Taylor.

OL ApaPeg uloBETNOAV TIC TPLYWVOUETPIKEG UEAETEC TwV apxaiwv EAAAvVwY Kal Twv Ivéwv katl
avantuéav tnv obatplkn tplywvouetpia. Ot pabnuatikol tng Eupwnng pundnkav otnv TplywvouEeTpla
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tov 150 awwva, étav tnv £moxr tng Avayévwnong aoxoAnbnkov pe tov UMOAOYLOUO BOAALOTIKWY
Tpoxwwv. O Meppavog aotpovopog Regiomontanus cUvtage pia meviatopn Stdaockalio tng eminedng
Kal odalplkng tplywvouetpia pe titho De triangulis omnimodis («Mepl Twv Tplywvwy»). ZAPEPA O
TPOMOC YPUdNC TWV TPLYWVOUETPLKWY CUVAPTNOEWV Baociletal Kotd peyalo Babuod ota €pya tou
Euler. Npwv amé tov Euler, to épyo tou Viéte umnpe onupavilkd yla tnv popdomoinon tng
TPLYWVOUETPLaG, 0w TN yvwpilou e onpepa.

TLnepLEXEL TO KEGAAOLO TNG TPLYWVOUETPILOG KOL TTWG QLUTO TO MEPLEXOLEVO CUVSEETAL JUE
TLPOYEVEOCTEPEG OXETIKEG YVWOELG TWV Hadntwv;

OL paBnTtég oe MPONYOUUEVES TALELG €XoUV SLOOXOEL TOUG TPLYWVOUETPLKOUG aplBuolG ofelag ywviag
opBoywviou Ttplywvou Kat £xouv emAloel pe autolG kot to MuBayodpelo Bewpnua, opboywvia
Tpiywva. EXouv EMEKTEIVEL TOUC OPLOUOUG TWV TPLYWVOLETPLKWY aplBUwy Kal o apPAeieg ywvieg pe
XPNon OUCTAMATOC OpBOKAVOVIKWY CUVTETaypévwy. Emumhéov £€xouv S16axBel Tt PBaoikég
TPLYWVOUETPLKEG TAUTOTNTEG KABWE KOL TOUG VOUOUG TWV NULTOVWV KoL TWV CUVNULTOVWV.

3TNV TAEN QUTH EMEKTEIVOUV TI YVWOELS TOUC, OTOUG TPLYWVOUETPIKOUG aplBpoug omolaodnmote
ywviog, pe tn Ponbela evog opBokavovikoU CUCTARATOG CUVTETOYHUEVWY. XPNOLUOTOLOUV TOV
TPLYWVOLETPLKO KUKAO yLO VA QUITAOTIOLOOUV TOUG TUTIOUG TWV TPLYWVOUETPLKWY OPLOUWV Kol LE TOV
TPOmo autd va ouviopeUoouv tn Sladilkacia UMOAOYLOHOU TOUG. ATOSELKVUOUV TG POOLKEC
TPLYWVOUETPIKEG TOUTOTNTEG KAL TLG XPNOLUOTOLOUV Ylol TOV UTIOAOYLOMO TWV TPLYWVOUETPLKWY
oplBuwv pLag ywviog, étav évag and autolg sivat yvwotdc. Tédog xpnotponototv to NOpo nutdévwy
Kot To NGO oUVNULTOVWY yLa Vol eTAUOUV Tpiywva.

Mari eivon onpovtiko to kepalaio tng TpLlywvopeTpiag;

H Tpwywvopetpia eival évag kAaddog twv Mabnuatikwy mou cuvdéel t MNewpetpia, Tn Métpnon kat
tnv AAyeBpa. Xpnolgomoleital otnv emiluon TMPOoPANUATWY Ta omola Mpoépyovtal £ite amod Ta
MaBnuatika, eite anod Tig AAAeg emotripeg (kupiwg tn Quotkn) 1 kal and tnv kadnuepvr {wr). Ot
TPLYWVOLETPLKEG EVVOLEG ATIOTEAOUV YL TOUG HABNTEG, TPOATMALTOUEVN YVWON Yo TN MEAETN GAAWV
MOONUOTIKWY OVTIKEWMEVWY KOOWE, OL €VVOLEG QUTEG, SLATIEPVOUV TA OXOAKA HABNUOTIKA Kol
oXeTilovtal TOOO ME TN MEAETN TWV TPLYWVOUETPLKWY CUVOPTACEWV OCO KOL TN UEAETN TEPLOSLKWY
KUPLWG POLVOUEVWY 1N KOTOOTACEWV. ZNMOVTLKEG €lval €MIONG KL OL TIPAKTIKEG £POPUOYEG TNG
Tplywvopetplag Omwg elval n WETPNON OMPOCITWY ONMOCTACEWY, O UTOAOYLOUOC YWVLWV KAl O
UTTOAOYLOLLOG TNG KALlong

Motég lva oL ONUAVTIKEG LBEEC 0TO KEPAAao TG TpLlywvoueTplag;

- OL TplywvoueTplkol aplBpol plag ywviag eival Adyol guBUYpOUUWY TUNUATWY, OL Omoiol
e€aptwvral Lovo amno to PEyebog tng ywviag.

- OL BaOLKEG TPLYWVOUETPLKEC TAUTOTNTEC £VaL QMOTEAECUA TWV OPLOHWY TWV TPLYWVOUETPIKWY
aplBuwv Kat Tou MNubayopeiou Bewprnuatog.

- OuUNOpolL NUITOVWY Kal GUVNULTOVWY gival TUTOL TTOU GUVEEOUV TIG MAEUPEG KAL TIG YWVIEG EVOG
TPLYWVoU.

Ie nola epwTApaTa Oa MPEMEL val LItopoUV val armavtoUV oL Hadntec;

El Nwg opilovtal oL TplywvopeTpLkol aplBuol omolacdnmote ywviag o €va opBoywvio cluothua
CUVTETAYUEVWV;

E2 Mold oxéon oUVSEEL TOUG TPLYWVOUETPLKOUG aplBpols ywviwy Tou Sladépouv Katd moAAATAACLO
Twv 360°;

E3 e éva onpeio M(x, y) TOU TPLYWVOLETPLKOU KUKAOU TL TAPLOTAVOUV Ol GUVTETAYUEVEG X KL Y TOU
onueiou;

E4 [olég eival ol BOOIKEG TPLYWVOUETPLKEC TOUTOTNTEG;

E5 MNotog ival o NOUOC TwV NULTOVWY KAl TTOLOG TWV CUVNULTOVWY o€ €va Tpiywvo ABT.
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Nota HodnoLaKA AMOTEAECLOTA OVOLEVOUHE META T Sbaokalia Tou kepaAaiov;

Metd to télog tng Stdaokaliag tou kedpalaiov ol pabntég Ba mpémel va eival tkavol va :

M1 Na opifouv TouG TpLYWVOHETPLKOUG aplBpoug onolacdnnote ywviog o€ éva opBoywvio cuotnpa
OUVTETAYUEVWV.

M2 Noa mpooblopi{ouv T0 MPACNUO TWV TPLYWVOUETPIKWY aplBuwyY Ulag ywviag avaloyo e TO
TETOPTNUOPLO OTO OToLo BpiloKeTal N TEALKN TTAEUPA TNG ywviag .

M3 Na attiodoyoUv Tt oX£0N TIOU GUVSEEL TOUG TPLYWVOUETPLKOUG aplBpol¢ ywvilwy ou Stadépouv
katd oAMamAdoto twv 360°.

M4 Na €epunveloUV TI( OUVIETOYUEVEG €EVOG ONUEOU TOU TPLYWVOUETPLKOU KUKAOU WG
TPLYWVOUETPLKOUG 0pLOOUG.

M5 Na xpnoldomoloUVv T POOLKEC TPLYWVOUETPIKEG TOAUTOTNTEG yld TOV UTIOAOYLOUO TWV
TPLYWVOUETPLKWV aplBpwyv otav Slvetal évag amod autouc, ald Kal yla va amodelkviouv AANeG
TAUTOTNTEG.

M6 Na xpnotpomolotv To NOPOo NUITOVWY Kal To NOUO CUVNULTOVWY yla TNV EUPECN AYVWOTWV
TAEUPWV KaL YWVLWV TpLywvou otav divovtal emapkf oTolyeio Tou .

0bnyieg yia tn didaockalio tov kepaAaiov Tng TplywvopeTpiog

‘Oca avadépovtal oTn CUVEXELA Elval TIPOTELWVOUEVA WOTE 0 SL6AoKWY va SLaBETeL pia opyavwpévn
npotaon ddaokaliag.

Katd apynv kohd Oa eival o S16dckwv va SLaBETEL pia yeviKr €LKOVA yLot TOV TPOTIO LE Tov omoio Ba
e€eliyBsei n S16ackalia tou kedpadaiov dnwe n mMApoKATW.

Tplywvopetpia
|
| | |
TpLV’wVO},lETpLKOL apteugl Baokég , TR T
ywviag - TplyWVOUETPLKOG TPLYWVOUETPLKES , \
\ . NOUOG GUVNULTOVWY
KUKAOG TOUTOTNTEG

Me Baon Ta Habnolakd amoTeAECHUATO KAL TO EPWTHMATA OTa onola Ba mpéneL va Unopel va amavid
0 HaBdntng Leta tn Stdackalia Tng Tplywvouetplag, Oa emonpaivaue ot

e  TPLYWVOUETPLKOG KUKAOG - TPLYWVOLETPLKOL apLlOpol ywviag

KUplog oToX0G TN EVOTNTAG QUTHG, ElVOL VO KATAVOOOUV Ol HaBNTEG TOUC TPOTIOUG Kal TO Epyaleia
TIOU XPNOLUOTIOLOUVTOL YLo VO ETTEKTOB0UV OL OPLOUOL TWV TPLYWVOUETPIKWY OPLOUWY KaL YL YWVIES
peyoAUtepeg Twv 90°, apxlkd e XPrion €VOC KAPTECLAVOU CUCTHHATOC CUVTETAYHEVWY, (0pBoywvLlo
OUOTNUO CUVIETAYUEVWVY) KOL OTN CUVEXELA E XPriON TOU povadLaiou KUKAOU LLE KEVTPO TNV apxf Twv
a€OVWV (TPLYWVOUETPLKOU KUKAOU).

1) Tpwwvouetpikoi aplBuoi ofeiag ywviag
3TNV apxn TG evotnTag oL Habntég emavaAapBAvVouV TouG 0pLoPoUG TWY TPLYWVOUETPLKWY aplOpwy

(nuw, ouvw, edw) ofeiag ywviag oe opBoywvio Tpiywvo, oL omoiol Toug gival Rén yvwotol and to
lfupvaoto.

o va XpNGOLLOTIOL)COUV TOUG TPLYWVOUETPLIKOUC aplOoUC Kal va EKTLUACOUV yla o akopa dopa, T
XPNOLUOTNTA TOUG, TIPOTELVETAL, VA EUMAAKOUV UE TN UOVTEAOTIOINGON TPAYUOTIKWY KATOOTACEWY Kall
v emniluon mpoPANUATWY TIOU OXeTWOVTAL HE UTIOAOYLOHOUC ampdoltwy amootacswyv. Eival
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ONUOVTIKO oL HaBnTéC va PNV QVTLMETWIIoUV Ta HoBnpatikd pévo wg éva cUVoAo adbnpnuévwy
EVVOLWYV, OAAA KOl WG LEEEG TIOU UITOPOUV va £XOUV EGOPLOY OTOV TPOYILATIKO KOOMO Ko LAALOTO OE
KATOOTAOELG TTOU SeV €lval TOOO amAEC, OTwG elval n LETPNON ATPOCLTWY OITOCTACEWV.

(Napadeypa dSpaoctnplotntag n A37 tou .2, n onolo MPOKUMTEL MO WL LOTOPLKN avadopd)

2) Tpwywvouetpikoi aplBuoi ywviag w pe 90° < w < 360

MPOKELUEVOU VOl YEVIKEUBOUVY OL TPLYWVOUETPLKOL aptBpol Kat yia ywvieg w peyolitepeg Twv 90° kot
MIKPOTEPEC 1) (oeg Twv 360° oL pabntéc tomoBetolv, Tn ywvio KatdAAnAa ot éva olotnua
opBoywviwv cuvtetaypévwy. Na Toviotel OTL N kopudn TG Ywviog MPEMEL VO GUUTILTTEL LE TNV apxn
Twv afOVWV Kal n o TAeUpA TG (apxLkn MAELPA TNG ywviag) va TautileTal e Tov nuagova Ox.

3TN GUVEXELO XPNOLUOTIOLWVTAC T CUVTETOYUEVEG EVOG omoloudnmote onpeiov M(X, y) TG TEALKNG
TAEUPAG TNG YWVLAC KAl TNG armodoTtacn p tou M amo tv apyn twv afédévwy O (mou urtoloyiletal pe Tn
BonBela tou Mubayopeiov Oswpnuatog) kot Ba KataArn&ouv oToug TUTIOUG :

TeTAyUévn Tou M y TeETAYUEVN TOU M

X
nl‘lw = . . = — ouvw = . . = —
andéotaocntou Manmdot O p andéotacn anéto O p

AuokoAigg mou oyetifovtal UE TOUC 0PLOUOUC TWV TPLYWVOUETPLKWY 0pLOUWY OToLacSTOTE YWwViag

Evw oL pabntég katavooUv TOUG OPLOMOUG TWV TPLYWVOUETPIKWY oaplBuwv plog ofelag ywviag
opBoywviou TpLlywvou, Sev KATOVOOUV TOUC 0PLOUOUC TWV TPLYWVOUETPLKWY aplOUWV pLag pun ofeiag
ywviag. Baoikn attia eivat n alayn tou mAatciou SLampoayUAdteuong Twy evwolwy outwv. Ol pabntég
kalouvtal va eykataleiouv to opBoywvio Tplywvo 6To omoio péxpL Twpa €xouv cuvnBioel kal va
TepAoouv o’ éva Ao mAaiaoto.

To kawoupylo mAaiolo eival To opBoywvio cuotnua afdévwyv. ¥’ autd To TAALoLo, Kalouvtal va
€KPPACOUV TOUG TPLYWVOUETPLKOUG aplOoUC pLog ywviag p’ éva S1adopeTikd TPOMO and autov Tou
€xouv ouvnBioel. Xpnowiomololv BéPRata kal TAAL TOUG yvwaoToUG Toug Adyoug, OXL OpwG AGYoug
TAEUPWV aAAA AOYOUG TWV CUVTETAYUEVWY EVOG TuXalou onueiou M (X, y) TNG TEAKNAG TTAELPAC TNG
ywviag Kot Tng amootacng p tou onueiov M amo to O.

3TNV Mpoomabela va TEPACOUV OL HABNTEG OMOAOTEPA OTOUG OPLOUOUC TWV TPLYWVOUETPLKWV
oplOpwWVY pLag onolaobnmote ywviag og Eéva cUOTNUA 0pBOKAVOVLKWY CUVIETAYMEVWY, TIPOTEIVETAL Va
uTtoAoyLoToUV SLaboxIKA oL TPLYWVOUETpLKol aplBuol ofeilag ywviag, apBAsiag ywviag Kot pn KUpTng
ywviag.

3) TpywvoueTpikoi optdpol ywviwv peyodutépwy Twv 360°
To yeyovog dTL 5Uo ywvieg w Kat K-360° +w €xouv TV i6ta TeAikr] TAEUPd, SIKOLOAOYEL KOL TO YEYOVAG
OTL £X0UV KOl TOUG (610UG avTioTOLYOUG TPLYWVOUETPLKOUG aplBoUG.

4) O TPLYWVOUETPLKOG KUKAOC

Emeldn] otoug TUTIOUG UTIOAOYLOMOU TWV TPLYWVOUETPLKWV aAPLOUWY TNG TPONYOUUEVNC EVOTNTAG

TEPLEXETAL N amooTtacn p Tou M(x, y) amo tnv apxn Twv afovwy O, av ypadouv KUKAO LE KEVTPO TNV

apxn twv afévwv 0O(0,0) kat oaktiva p=1, TOTE oL paBNTEC Slamiotwoouv OTL oL tumol Ba

amAomolnBolv Kol HPE Tov TPOMO autd Ba ocuvtopeuBel tn OSladkooia umoAoylopoU TOUG.

Mapatnpwvtog ToVv povadlaio autd KUKAO (TPLYWVOUETPLKOC KUKAOG), oL pabntég dlamiotwvouv

OKOMO OTL :

- TO nUitovo MLOG ywviag w elval n TETAyPEVN Y Tou onueiov M TNG TOUAG TNG TEAKNG TAEUPAC TNG
ywviog Kot Tou KUKAoU, EVW

- TO OUVNULTOVO TNG ywviag W glval N TETUNUEVN X, TOU ohelou M TNG TOUNG TNG TEALKNAC TTAEUPAG TNG
ywviog Kat Tou KUKAoU.

ALOTILOTWVOUV EMLIMTAEOV, TIWG TO NUITOVO KOl TO GUVNUITOVO HLOC OMOLAoSHTOTE ywviag Sev umopolv

va UTtepPoUV TNV aktiva Tou KUKAOU KOL EMOUEVWG LOXUOUV oL aviootnteg —1<nuw<1 kal

-1<ouvw<1.

OL paBnTég MPEMEL AKOUO VA UMOPOUV VA XPNOLUOTMOLOUV TOV TPLYWVOUETPLKO KUKAO Kal yla va

TpoodLopilouv To TPOCNO TWV TPLYWVOLETPLKWY apLBUWY ULog ywviag .
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(Napadeypa dpaoctnpidtnTog n A38 tou M.%)

Mpotewoduevn Spaoctnplotnta o

a) Ztov Gfova X'X TOU TPLYWVOUETPLKOU KUKAOU mpoablopiote £va / \
onueio A pe tetunuévn 0,75. 3tn ouvéxela mpocdlopiote \
ypadlkd TG ywvieg mou €xouv cuvnuito tov apBuo 0,75. f , \,
MpoodloploTte OO KOL TO NELTOVO TWV YWVLWV QUTWV. ’ TR TR T T *I

B) Na kavete to (6lo yla o onueio A pe tetunpévn 0,50 Kat yla to \
onueio M pe teTpunpévn -0,80. /

Ytn SievBuvon:
http://photodentro.edu.gr/lor/r/8521/5140?locale=el ~umopoUv oL pAONTEC va  eumAAKOUV
SLadpacTIKA UE TN XPHON TOU TPLYWVOUETPLKOU KUKAOU.

5) O d€ovag Twv eAMTOUEVWY KOL TWV CUVEDATITOUEVWV

Mo tv mAnpdtnta Tou B€patog elodyetal 0 Afovag TwV eGAMTOUEVWY KOL TWV CUVEDOTTTOUEVWY KOl
oL HaBnTéG SLamMIoTWVOUV OTL N €PAMTOUEVN KOl N OUVEPATTOUEVN HLOG OTMOLOCSNTIOTE ywviag,
edooov opilovtal, UmopouV va MAPOUV TLUEG A0 TO —oo €WE TO +00 .

. BOLOLKEG TPLYWVOLETPLKEG TAUTOTNTEG

TIG BAOLKEG TPLYWVOUETPLKEG TAUTOTNTEG, TLG £XOUV LEAETAOEL OL LOONTEC KAl OE TIPONYOUUEVEC TALELC.
Stnv ta€n ovuty Ba T emavaldBouv Kat Oa TIC XPNOLUOTOLOOUV Ylo TOV UTIOAOYLOHO TwV
TPLYWVOUETPIKWV aplOUwY pLag ywviag, otav €vag amd autolG €ival yvwotog alld Kal yla thv
anobelen AAAWY TPLYWVOUETPIKWY TAUTOTATWY. ETol Sivetal otoug HabnTtég pia eMUTAEOV gukalpia
ylat AoKnaon otov aAyeBPpLKO AOYLOMO Kol TNV amoSelkTikA dtadikaoia.

Mpotewvouevn dpaotnplodtnto

2
——— KA nlw= Ed’“;
l+edw 1+edp’w

B) Av epw = -2 kot 90°<w<180°, vo PpeBolv oL dANoL TplywvopeTpLkol aplBpol Tne ywviag w.

o) Na armodelxBel oL TAUTOTNTEG : guviw =

Na yivouv moapadelypata, epocov 1o eninedo g TAENG TO ETUTPEMEL, OMOU N OXEON aZ+BZ=1
XPNOLoToLE(TaL WG avaykaia aAAd Kol Lkavr cuvenkn yla va eivat ot aplBuot a, f To cuvnuitovo Kat
To nuitovo avtiotolya kamolag ywviag, adou npwta eEnynbel n onuacia g EKPpaong «kavn Kat
avaykoia cuvenkny.

(Mpotewvopuevn dpaotnplotnta n A39 tou M.3)

®  NOMOG NUTOVWY - NOHOG CUVNILTOVWVY

Toug NOHOUG NULTOVWY KOL CUVNULTOVWY Toug €xouv S1baxOel oL pabntég, og mponyoUevn TAEN Kal
TOUG €X0OUV XPNOLLOTIOLAOEL LA VO UTTOAOYL{OUV YWVIEC Kol TAEUPEG TPLYWVWV OTav Silvovtal emapkn
oTolela TOUC. TNV TAEN OUTH TOUC emOvaAapBAvVouv KAl TOUG XPNOLUOMOLoUV Otnv emiAuon
TPLYWVWV.

(Mpotewvopeveg dpaoctnplotnteg ol A40, A4l tou MN.3)
- Na toviotel OTL 0tav oL HaBNnTEC PE TOV VOUO TwV NULTOVWY UToAoyilouv To nuitovo ywviag

TPLYWVOU, TOTE N ywvia propet va eivat ofeia i apPfAsia. H Sikaloddynon tng mpdtaong va yivel
LLE XPrON TOU TPLYWVOUETPLKOU KUKAOU.

51


http://photodentro.edu.gr/lor/r/8521/5140?locale=el

- Na emonpavOel 6TL 0 VOUOG TwV CUVNULTOVWY amoTeAel enéktaon tou MuBayopeiov Bewprpatog
oe tuyaio tplywvo yL autd otav edappootel oe opBoywvio tplywvo (A=90°), KataAAyEL GTO
MuBaydpelo Oswpnua.

MBavég SuokoAieg — MapavonoeLg

- OLpaBntég moapaBAénouy va BETOUV TOUC MEPLOPLOUOUE TIPOKELUEVOU va opilovTal N epamTopuévn
KaL N oUVEDATTOUEVN.

- Ot paBbntég Suokohevovtal MOAEG bopEG va amodeifouv Lo TPLYWVOUETPLKY TAUTOTNTA, SLOTL
8ev KaTAVOOUV OTL OL TPLYWVOUETPLIKEG TAUTOTNTEG €lvaL TAUTOTNTEC «UTO OUVONKEG» TIOU
empaiiovral ano TOUG 0OpLOpOUG Twv TPLYWVOUETPLKWV aplBpwy

oLVX

nuPx+ovvix=1, spx = X Ko opX =
oVVX X

A&omnoinon tng Texvoloyiag otnv didaokalia tou kepaAaiov

Y& MOMEG LoTooeAibeg untdpyouv evlladEpouceg SpacTnpLOTNTES, YA TApAdelypa:

- YroAoyllw TpLYyWVOUETPLKOUG aplBoUg YWVLWY LEYOAUTEPWY TWV 360° i APVNTLIKWV YWVLWOV
MKpOTIELPAMA YLl TOV UTIOAOYLOUO TWV TPLYWVOUETPLKWY apLOUWY YWVIWV HeyaAUTEpWY Twv 360°
1 0PVNTIKWV YWVLWV HE TN BorBeLa TPLYWVOUETPLKWV apLlOwWY ywvLlwy pHetafl 0° kat 360°.
http://photodentro.edu.gr/lor/r/8521/5139

- BOOIKEC OXEOELG TPLYWVOUETPLKWV apLlOpwY ywviag
Mukponeipapa pe to omnoio ol padntég Ba SlepeuvicouV TIG BACLKEC OXETELG TWV TPLYWVOUETPLKWV
apBpwy pLog ywviag.
http://photodentro.edu.gr/lor/r/8521/2115

- BAOLKEG TPLYWVOUETPLKEG TAUTOTNTEG
Mikpomelpapa, OMoU O UaBNTAC, EUMAEKETOL EVEPYA KOl €EOLKELWVETAL HE OMOSElels Bacikwy
TPLYWVOUETPLKWY TAUTOTTWV.
http://photodentro.edu.gr/lor/r/8521/5190
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FTEQMETPIA
KEDAAAIO 1°: Baowég ApxEG tng EukAeidetag Mewpetpiog wg A§LwHatikol ZUCTAHUATOG

Elcaywyn

H pabnuatikn okéPn otn yévvnon tng cuvavinodnke pe tn prhocodikr okéPn KAl EMNPEACTNKE amd
auth. Evw ol apyaiot dphdoodol kKupiwg £€0eTav EPWTAMOTA YL TIC £0XOTEG QLTIEC KAL TLC YEVIKEG
0px€G, oL pabnuatikol Statumwvav oplopoug kal aflwuota Kot amodesikvuav Bswpnuota. Ta
epedioparta Kot oL apxLlKEC oKEWPELG TwV padnuatikwy Bacilovtav otnv mopatpnon Tou MPAyHATIKOU
KOOMOU Kal otnVv avaykn eniluong mpofAnudtwy tng kadnuepwrg {wng, 6mwe n pétpnon tou Voug
pLog mupapidog f o UTMOAOYLOUOG TG amoctacng 6Uo TONwyY, OPWE Ta aflwuata Kal Ta Bswpiuata
OUVLOTOUV VONTLKEG KOTAOKEVEG, OL omoieg Sev ival dueoa opatég oto GUOLKO KOGUO TNG GUECNC
emnonrteiag.
AT tov £kTo T X. awwva n FewpeTpla GpXLOE va aVATUCOETAL PE TN onUepLVN Hopdr tnS. O OaAng
kat o MuBaydpag ival oL mpwTtoL Tou dev apkéoTnKav otn Slaxeiplon evog cuvolou acUVEETWV
OLOTATWY TWV YEWUETPLKWVY OXNUATWV Tou n opBdtnta toug Baot{dtav povdaxa otnv mapatipnon,
OAAQ TOARNoQV va BEcouV EpWTAMATA, TA OTola 08rynoav o €va GUCTNUA TTPOTACEWY, N AMOSELEN
Twv omolwv poUmEDeTe TNV UTAPEN €VOC APXLKOU CUVOAOU TIPWTAPXLKWY EVVOLWYV Kol OXECEWV (OpoL,
QLTAMATA, KOLWVEG EVVOLEG, ATTOSELKTIKEG Sladlkaoies, Bewpnpata).
H okédn tou MAdtwva Kat n Aoylk Tou AplototéAn odnynoav tn ¢locodia 0To AMOYELO TNG KATA
Tov 4° auva T.X. Kol EMNPEAcay GNUOVIIKE TNV avartusn Twv padnpatikwy. O MAdtwvag £é0soe ta
d\ocodIkA EpWTAMOTA KAl TTPOOTIAONOoe va SWOEL AMAVINCEL Yyl T dUON TWV MABNUATIKWY
QVTIKELMEVWY, EVW 0 ApLOTOTEANG acxoAnBnke pe t pEBodo Tou Xpnoluomnoleital oTo Pobnuatiko
Slaloylopo, Slapopdwoe pla Bewpia amodeifewv kal €€£Tace TO POAO TWV OPLOHWY KAl TWV
aflwpdtwy otnv avantuén g Bewplag (Bunt L. k. a., 1981).
O EukAeldng uoBétnoe tn B€on tou NMAGTwva OTL N LABNUATIKA YVWon omoXTETOL LOVo Péoa amo
OUAAOYLOTIKEG Slepyaoieg Kal OTL oL amodel€elg elval aveEApTnNTEG ATO TO CUYKEKPLUEVA OXLATA KoL
6€xetal tn B€on tou ApLOTOTEAN OTL N KOTOOKEU EVOG LABNUATIKOU cuoTAUATOG odelAel va €XEL WG
adetnpla TIG KOWEG £VVOLEG, OL OToleg amoteAouv to untoBabpo kabe mapaywykol cUAAOyLopOU.
(Bunt L. k. a., 1981). Etol, ot Baolkég Apxeg tn¢ EukAeidelag Mewpetpilag Kal n BepeAiwor TG wg
Aflwpatikol Juotnuatog amd tov EukAeibn, yupw oto 300 m.X., otnpilovtaL oe «O0pouc»
(«0pLouoUC»), «aULTAUATH» KOl «KOLVEC EVVOleC», UE Tn PBonBela Twv omoiwv amodelkviovtal ol
«TPOTAOELGY (Fewpnuata).
Ao To 0pXLKO gyxeipnua tou MubBayodpa va xpnolponolnBouv ta Habnuatikd wg eKeivo To cloTNUA
apnpnUEVWY KOVOVWY TIou Ba UmopoUoe va AmEIKOVIOEL TO GUGLKO ZUUMOV YEVVNONKAV OL EVVOLEG
™¢ adaipeong Kal NG amodeleng, oL onoieg aneAeuBépwaoayv TeEALKA TO HaBnpatikd kot odnynoav os
MLO EVvoLa TOU XWPOU AMAYKLOTPWUEVN Ao TOUG MEPLOPLOUOUE TOU GUOLKOU KOGHOU.
H BepeAlwon ¢ Mewpetpiog amd tov EukAeidn otnpixtnke oto £€pyo TwvV HABNUATIKWY TIOU €ixav
niponynBel. Ektog amod tov Oaln kat tov NMubBayopa, ol Immokpdtng o Xiog, @e6dwpog o Kupnvaiog,,
Ocaitntog, EVS0Eog, kal moAAol GAAoL TpoocEdepav OCNUAVTIKO €pyo, eVw UETA Tov EukAeidn
akolouBnoav ot  AmoAAwviog, ApXlUnéng (mou Bewpeital o MeyaAUTEPOG MABNUATIKOG TNG
apxalotntag), MNrolepaiog, Awddavrog, MNammog, MpokAog, Ofwv, Ymatia (kdpn tou Ofwvog) Kal
oMol aM\ol, oL omoiol emiong ouvéxloav kol oAokAnpwoav Tn dnpoupyia tng Mewpetpiog tng
pXaLOTNTAG.
1. TumepLéXeL To KePAAOLO KO TTWG TO TIEPLEXOEVO CUVEEETOL LE TIPOYEVECTEPO OXETLKO;
210 MPWTO KePAAalo:
e  yivetal n eloaywyn otig Paolkég apXEG Kal Toug oKkomoug tng EukAeidelag Mewpetpiag (os 1
SL6aKTIKA wpa) Kat
o emuxelpeltal n mepypadn twv katd EukAeidn Opwv, Kowwwv Evvolwwv, Altnpdtwv, Kat
MNpotdoswv, kKaBWwg Kat n petaypadr toug otn ocuyxpovn entotnuoloyia (os 1 SL8aKTIkh wpay).
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Ao tn ¢oltnon Toug OTIC TPONYOUUEVEC OXOAIKEG TAEEl, ol padntég €xouv Nén pabel va
avayvwpllouv Kol va OVOUAIOUV YEWMETPIKA QVTIKE(PHEVA Kol £XOUV OTTOKTAOEL YVWOELG Kal
Se€LOTNTEC yLA TIG PAOLKEG YEWUETPLKEG EVVOLEG KL TIG LBLOTNTEG TOUG. ETutAéov, £xouv e€olkelwOEl pe
QA£G AmMOSEIKTIKEG SLadIKaOLEG, oL omoleg OUWG otnpilovtal og AmMAEC MAPATNPHOELG KAL UETPHOELS
Kal meplopifovral og ammAr] aALtloAOynon TwV CUUMEPACHATWV.

INUELWVOUUE €miong, OTL OL TEPLOCOTEPOL OpolL TNG EWMETPlAg ouvVAVIWVTIAL OTO KaBnuepwvo
Ae€IAOYL0 TWV avOpWTTWY, OPLOUEVOL OPWG HE SLaPopeTIKO vonua. Autd BeBaiwg, dAlote SleuKkoAUVEL
oTNV Katavonon kat aAAote Snuoupyet mpoPAnpata kot SUCKOALEG. YIIAPXEL EMOUEVWG TO EUTIELPLKO
KOl EMOMTIKO UTIOPBaBpO yla Tt PETAROON amd TIG TIPAKTIKEG-EUTIELPLKEG YEWUETPLKEG YVWOELG KOl
Se€L1OTNTEC OTNV eMIXelpoU eV BewpnTikn okodoOunon tng Mewpetplag.

2. Nnati elvat onuavtko;

210 kedpdAalo auto emixelpeital n petdfaon amnd tnv MPaAKTK FEWUETPLA TTOU OL pABNTEG €Xouv
S16axbel oto Anpotikd Kot to Nupvdcio, otn OewpnTikr EukAeibela Mewpetpla. H eloaywyn tng
£€VVOLOG TOU OELWMATOG KAl TNG anodeléng eival Ta kUpLa otolxeia mou Sladopomolouv tn BewpnTiki
ard TNV MPAKTLKN Fewpetpla.

Méoa oto Aaiolo auto, eival TOAD GNUAVTLKO YL TOUG HaBnTEg:

e Na amoktjoouv pa mpwtn ovtingn yw v © 7 - 7 7 0 o B VW < vk vy tn

BeBalotnta kot TNV KABOALKN yevikeuon otnv omoila odnyel n HAONUATIKA AMOSELKTIKNA
Sladikaaoia kat mou e€acdaiilel o mapaywylkog cUAAOYLOUOG.

e Na ocuveldntomnotjoouv T onuaciae tng > h * ' >h ° © " ¢ leGoSoloyid u¥ tnv omoia
pLa urtdBeon katalnyel o éva cupnépacpa (Davis P.J.-Hersh R., 1980, 0gA.29-30). EmumAéov, va

¢€pBouv ot enadn pe TG apxégtngh v - . >h o o CE>E <’ LY alAG

KOl YEVIKOTEPA HE TN onuaocia tng Aflwpatikig OepeAiwong yla tTnv KaBOoALKN yevikeuon Twv
CUUTIEPACUATWY, avayvwpllovtag To poAo KAl TNV AVOYKALOTNTO TWV OPLOUWY Kol AfLWUATWY
yla tn Bepeliwon tng rewpetplag.

To kebaAalo eival emiong onUAvTIKO Kat yla Tov €€n¢ emmA£ov Aoyo: Ol GUANOYLOTIKEG TIPAKTIKEG KOl

oL amoSelKTIKEG Sladikaaoieg mou Sdaokovtal Héoa amo To Habnua tng rewpetpiog Bonbouv toug

MaBNTéC va yvwploouv T pabnuatiki auotneotnta, oaAAd kot va edappdoouv Tig Se€LOTNTEG TOU

Aoylkou cuMoyLopoU otnv kadnuepvh Lwr). Etol, ta Bactkd emyelpnpata UTEP TG StaokaAilag Tng

anddelgng oto Habnua tng Newpetplag otnpilovral otig Suvatdtnteg mou npoodépel n Stéaokalia

™G Mewpetpilag otoug padntég, ad’ evog pev va Sdaxtolv TG afleg Twv padnuaTikwy kot o’

€taipou, péoa amd TN MEAETN TNG AOYLKAG OegueAiwong TNG TUTIKAG HaBnuatikng okéPng, va

LETATPEMOVTOL OE EVNUEPWUEVOUC TIOAITEG L SNUOKPATIKAG KOWwviag.

3. MNoteg ivan oL Znpavtikeg 16£e¢ oto kepdAaro «Baokég ApXEG TG EukAeideiag Mrewpetpiog wg

A§Lwpotikol ZUGTAHATOGCY;

o Hotopkn €€€Mgn tng yewpetpiag: H Bewpntikr BepeAlwon TG YEWUETPLAG, KO YEVIKOTEPO TWV
HABONUATIKWY, €lVAL QTOTEAECUA MLAG LOKPAG LOTOPLKNG €§EAKTIKAG Stadikaciag, yeyovog Tto
omoio odnyel oTNV avaykodTNTA amodoxNG TG LOTOPLKOTNTAG TNG (T000 TNG CUANOYIKAG N
SNUOCLOG LOTOPLKOTNTAG, 000 KAl TNG UTIOKELUEVLKNG). 2TO TAQLOLO TNG LOTOPLKOTNTAG TNG, N
avamtuén kat €EEAEN Tng vewpetplag ocuvoéetal kol Pploketal oe aAAnAemidpoon He Tn
YEVIKOTEPN KOLWWVLKK, TIOALTLOULKE KOL OLKOVOLLKH OVATTTUEN TNG KOWVWVLAG.

o To mMépaocua OmMO TNV TMPOAKTIKA otn Oswpntikn Fewpetpia: H mpoktik Fewpetpla €xel
evowpatwoel Sladlkaoleg, oL omoie¢ oe £va emdpevo otabdlo obnyolv otnv (EukAeibela)
Oewpntikn Mewpetpia. ETol, evw otNV TPOKTIKY MEWUETPlO TO OXUA «KATAOKEUATETALY, OTN
Oewpntikn FewpeTpia, n UTTAPEN TOU CXUATOC «KATOXUPWVETALY HECO ammd Ta afuwpato Brua-
BAua. H xprion opydvwv otn oxedlaon YEWUETPIKWY OXNUATWY pHecolaBel petafl adnpnuévng
okéPng kal mpaypatikotntag (Admmoag, 2010, 0.135-136). To MEpacua, QMO TNV TPAKTIKA
lewpetpio otn Bewpntikn (afwpatikn) Bepediwon tng Newpetpiag, amoteAel avaudblofitnTa
TOV MPWTO Kol HeyaAUtepo otabud otnv e€€AEn g Mewpetpiag. H petaBoaon Eekivnoes pe ta
epwtnpata mou €0ece 0 OAANG (0 «TPWTOCG YEWHETPNG») YLt TNV AVAYKN aMOSELENG Twv PEXPL
TOTE YVWOTWV TIPOTACEWV OTN YEVIKA TOuG Hopdn KoL OUCLACTIKA OAOKANpwOnKe Kot
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ETUKUPWONKE ot lepapxnuévn Sldtaén kat mARpn Aoyikp aAAnlouxia, wG oAoOKANPWUEVN
VEWUETPLKN Bewpia, pe ta «Itolyeio» tou EukAeidn, Omou oL HaBNUATIKEG YWWOELS, ard OTAEG
TIPOKTIKEG  SLOMIOTWOEL TNG AUEONG EUMELPlAg, OvAyovtal O TPOTACEL BOeswpnTikou
StaloylopoU, n alnBela Twv omoiwv MPoKUTTEL péoa amd tn dladikacio tng anddeéng.

e Ta Sopwd UAka tngG EukAeidelag Mewpetpiag Kot n oavaykodtntd toug: H aflwpotikn
Bepeliwon tng EukAeibelog lewpetplag otnpiletal os: Kowég €wvoleg, Opoug, Awtnuata,
Mpotaoetg. OL oplopol kat T aflwpata elval avaykaio ylo tn Bgpediwon tng Newpetpiog. Kade
véa évvola, pe e€aipean evog pikpoU aplBuol svvolwy, TPEMEeL va opietal. AUTO onpaivel OTL To
VONUA TNG TIPETEL VA EPUNVEVETOL OTOKAELOTIKA ECW EVVOLWV KAL OXECEWV TIOU €XOUV NéN
eloaxBel. (Bunt L.N.H., 1981, oeA. 152). Ztov EUKAElSNn T YEWUETPIKA OXNALOTA KAL OL TIPWTEG
OX€0ELG TOUG TIPOEPXOVTAL QMO TNV EMOMTELX KAl TNV evopaon. Etol, ta afiwpata tou EUKAeSN
dev elval aubBaipeteg €vvoleg aMdA elval KOTAOTAAQYMO TNG KOWNAG EUTIELPLAG KAl €XOUV
OUYKeKpPLUEVO TieplexOpevo (Mapouadkng, 1980).

o H amobektiky Swadikacia — Amodewln: tn lewpetpia, té6oo Ta aflwpota, 600 Kal T
Bewpnuata, eival amotéAeopa SlepeuvnTikwv Sladlkaolwy Kal SpaocTnplOTATWY, OL OTOoieg
odnyoUv ot £lKAOIEG OXETIKA PE €va OUYKEKPLUEVO aMOTEAECUA, UTIO Tov 6po OTL Tthpouvtal
OpLopEVeG tpoUTtoBOéoelc. Metd amod nepattépw Slepelivnon, LA EKAGLO UMOpEl val yivel Sekth
w¢ mpotacn. Edv n mpotacn autr pmopel va amodeyBel wg aAndbAG HECW TOPAYWYLKWV
ocuMoylouwv ovoudletal Bewpnua. H ocadng Swadopd petafd plag mpotaong Kot evog
BewpnUATOG £YKELTAL OTO OTL Ula TPOTAoN Eival pUla avamodelktn dAwan, n omoia MOTEVETAL
ot eivat aAndng, evw éva Gewpnua gival pta dnAwaon mou €xel anodelydei ot eivat aAndng. To
MOVOTIATL YLAL TNV EMAYWYLKN anodelgn odnyel and tnv e€epelivnon HECW ELKACLWY OTNV PATACH
KOL OTN CUVEXEL, ATO TNV MPOTACch HEow amodel€ng oto Bewpnua. Befaiwg, av umapyel Eva
AdBo¢ 6oov adopd OTIC UTIOKELUEVEG TTAPABOXEG, N L0l PWYHH OTN AOYLKA Tou GUAAOYLOUOU, n
andbelen eivat A\avbaopévn.

4. & mola epwTHpATA Oa MPEMEL va. UITOPOUV VOl aItaVToUV oL Hadntég;

Me tnv oAokAnpwon tng Stdaockahiag Tou kedoAaiou avapéVoUupe amo Toug Hadntég va eival o

B€on va anoaviouv og EpWTAMATA, OTIWG:

® [loleg eival oL SLadopEC TNG MPOKTLKAG Ao tn BewpnTtikn FewUeTpla;

e [loLa €lval Ta XOPOKTNPLOTLKA TNG LETABAONG OTIO TNV TPAKTLKA 0T BEWPNTLKN YEWUETPLA;

e [ou otnpiletal kat yLati eivat avaykaia n anodesiktikn Stadikaoia;

® [lolog elval 0 pOAOG KOL N QVOYKALOTNTO TWV OPLOUWY KOL TWV aflwUATWY yla Tt BgpeAiwon g
lewpetplog;

5. Mot LaOnoLaKAE amoTEAECHATA AVOLEVOUHE HETA TN Stdaokalia Tou Kedalaiou;

310 Kedahalo avadelkvuetal n lotoptkn e€EALEN TG OswpnTikAG MNewpeTpiag Ka n BefardtnTa nov

egaodalilel o mapaywylkdg cUANOYLOMOG. EToL, UeTd Tt Sibackalia Tou kedpalaiou avapuévoue ol

pabntéc va eival os Béon:

e M1: va avayvwpilouv ta otolyeia mou SladopomololV TNV EUMELPLIKA amd T Bewpntikn yvwon,
TNV EUMELPIKN (TPAKTIKA) amod T BewpnTik Mewpetpia. (O CUYKEKPLUEVOG OTOXOG CUVEEETAL HE
TNV avaykn va avadelytel To eupUTepo mAaiclo BepeAiwong tng Nrewpetpiag)

e M2: va g€nyolv TNV avaykn tTwv amodelkTikwy Stadikaowwv. (2toxog 1.1.1 tou MNpoypdppatog
Inoudwv, Apactnplotnta Al)

e M3: va avayvwpilouv To pOA0 Kal TNV AVOYKOLOTNTA TWV OPLOUWV KoL QELWHATWY yla Tn
Bepeliwon tng Fewpetpiag. (2toxoc 1.1.2 Tou Mpoypdppatog Inouvdwv)

6. ApaOTNPLOTNTEG

MNpoteivovtat ano to Mpdypappa Inovdwv:

Apaotnplotnta Al

H épaoctnpiotnta A1 avtiotolel oto otdxo 1.1.1 tou MMpoypaupatog Smoudwv yla e€nynon tng
QVAYKNG TwV amoSelKTIKWY Stadikactwyv (M2).

e N0 MPOYUATOMOL)OETE HETPNON TWV AKOAOUBWV KATAKOPUDNY YWVLWV.
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JUYKPIVETE TA HETPA TWV YWVLWV TIOU LETPHOOTE
Me TN Métpnon OSVo ouppadnTwv oag. Tu
mapatnpeite oe oxéon HE TG MUETPAOELS TWV
cuupaOnTwy oag;

2x0A0: Méoa ané v  vdomoinon  Tng

SpaoTNPLOTNTAC QVOUEVOUUE Ol UAONTEG Vo
odényndoulv otnv ewkaocia ylo TV LOOTNTA TWV
KaTakopu@nv ywviwyv, aAid kat va mpoBAnUatiotouV yia Tt SUOKOALQ Ko Tol EVOEXOUEVH OPAAUATA
OTIG UETPHOELS .

pohc ot oy

H épaotnpiotnta A2a avtiotoiyel oto otoyo 1.1.2 tou lpoypauuatog Soudwv yla e€lynon tng

avaykng twv amoSektikwv dtadikaotwv (M3)

e [60oeg LOOTNTEG OLADOPETIKWY KOTAKOPUGHV YwVLWV Xpeldlovtal, WOTE va WUMOPEite va
urnootnpifete OtL OAeg oL katakopudnv ywvieg eivat loeg petafd toug, Me mowo tpomo Oa
Mmopouoate va eMBERALWOETE OTL 0 KAOE MePIMTWON oL KATakopudnv Ywvieg elval ioeg petagy
Toug;

2X0A0: Méoa armo tnv uAomoinon the SpaotnpLotnTaG AVaUEVOULE Ol HadINTEG va mPoBANUATIOTOUV

yla to av enapkel Evag aptduoc UETpHoswy mou emtBeBalwvel TNV €lkaocio yia Ty LOOTNTA TWV

KOTaKOPU@NV ywViLwV, adAAd KoL YLa TNV QVayKaLOTNTA ULOG YEVIKIG amOSELEnc.

ApaoTNPLOTNTEG MEPAV TWV TIPOTELVOUEVWV Ao To Npoypappa Znovdwv:
n-h>_ ot ot o pMOBOO®
H Spaotnpiotnta A1(0) avtiotowei oto otoyo 1.1.1 tou lpoypduuatog Smouvdwv yia énynon g
QVAYKNG TWV AITOSELKTIKWY SLASLKAOLWV.
e  OLpoONTEG (aTOMIKA ) 08 OAdEeG SUO 1 MEPLOGOTEPWY PHaBNnTwVv) Kataokeualouv éva opBoywvio
TPlywvo Kal tn SLAUECO TOU POG TNV UTIOTEL(VOUCA. TN CUVEXELX LETPAVE TO UAKOG TN SLAUETOU
KOL TNG UMOTElvouoog Kal cuykpivouv ta &Uo pNRKn. Ta amoteAéopata TwV HETPHOEWV
Kotaypadovtal oTov MivaKa.
(at)Zntape amoé toug HabnTEG va SLATUMWOOUV TO ANOTEAECUA TNG CUYKPLONG YLO TIG UETPNOELG
TIOU €KAVAV KOL VO CUYKPLVOUV TO AMOTEAECUA TWV SIKWV TOUG UETPAOEWV LE TA OMOTEAECUOTA
TWV PETPNOEWV TWV CUHUABNTWY TOUG.
(B) ©ftoupe oTOUC MABONTEG TO €PWTINUA, OV OL CUYKEKPLUEVEG METPNOELS APKOUV ylo va
CUUTIEPAVOUE OTL TO (810 LoYVEL yla T oX€on TNG UTOTELVOUCAG Kal TNG SLapécou Tpog TtV
unotelvouoa oe kaBe opBoywviou Tplywvo (Slatumwon elkaciag-yevikeuaon).
(y) Zulntdpe yla TNV avaykn Kol ylo ToV TPOTOo TEKUNPLWONG TOU LoXUPLOMOU Toug (amodelEng tng
gwkaoliag)
2xoAto:
H épaotnplotnta umopei va npooapuootei 1 va tportortotnVel amd to dibaokovra (kata tnv kpion
TOU) KAl QVTi Lo TN GYEON TWV UNKWV TNG SLAUETOU KAl TNG UNOTEVOUOAS VoG opdoywviou TpLywvou,
va {ntn¥ei n ugtpnon duo katakopuenv ywviwy (Apactnpiotnta Al tou lMpoypauuatog Smovdwv), N
Twv Slaywviwv evog opdoywviou, 1 Tou adpolOUATOC TWV YWVIWV EVOG TPLYWVOU N Vo YIveL
OUVOUOUOC MEPLTTWOEWV.
n-h>_ 70 " h nHOBU
H Spaotnpiotnta A2(0) eivat puia ouvIeTIk —SLEMLOTNUOVIKY) SPAOTNPLOTNTA LUE OTOXO THV avadelén
TOU KOWWVLIKOU KOl TOALTLIOUIKOU TiepBAAloviog péca oTo omolo efeAiytnke Kal avamtuxdnke n
VEWUETPLO KATA TNV aPYALOTNTA.
AvoTiBeTal 0ToUg HaBNTEG VO GUYKEVTPWOOUV KOL VO TIAPOUCLACOUV CTOLXEL YLOL:
® TO KOWWVLKO-TIOALTIOTIKO TteplBaAAov tng apxaiog EAAASOC Kol TNV avantuén tg OswpnTikng
rewpetplag.
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o [pbéowna kalL mpoPAnpata mou ocuvéBahav otn Snuioupyla kat €EEALEN NG BewpNnTIKAG
YEWUETPLOG KATA TNV apxodTnTaA.
7. 08nyigg yia tn Sidaockalia tov kepadaiov
OL Baowkég Apxeg tng EukAeidelag lewpetplag wg AfwHOTIKOU Zuothuotog, mpodavwg, &egv
g€avtAolvtal katd tn dtdaokalio Tou mpwtou kedahaiou. Ta Béuata mou mepléxovtal oto KeddAalo
avantiooovtal otadlokad Katd th Stdaokalio Tou padruatog o OAa ta kedbdAalo mou akoAouBouv.
Eloaywyikd, mpoteivetal va xpnoldonolnBolv Spaotnpldtnteg/epwtiuata mou otnpilovtal oe
YVWOELG TIPONYOUHEVWY TALEWV KAl OTLG OToleG uTtelgépyovtal odAApaTa HETPAOEWY (.. HETPNON
KaTakopudnv ywviwy, eVpecn abpoiouaTog YwVLWV TPLYWVOU I TETpATAeUpou). ZTOXOC €ival va
600el n eukalpia otoug paBbntég va SLAMIOTWOOUV TOUG TEPLOPLOMOUG TWV HETPACEWV TIOU
aroteAoUV XapaKTNPLOTIKO TNG TIPAKTIKAG MEwpeTplac.
O meploplopévog xpovog ou StatiBetal yia tn StdéaockaAia Tou kKedpalaiou Sev emiTpénel, mapd Hovo
™ Ste€aywyr] ocUVTOUWV SLEAKTIKWY SpACTNPLOTATWY, KAOWE Kal PLaG SLETILOTNUOVIKAC TIPOoEYYLoNG,
n omola evdelkvutal va OXETI(ETAL E TNV LOTOPLKA UETABAGCN amd Ta MPOEAANVIKA Kol Ta TPWTa
EMNVIKA HoBnuatikd otnv aflwpatikr Oepeliwon tng Fewpetpiag and tov EukAeidn

8. Mola onueia MpéneL va MPooEgel LbLaitepa o SL6ATKWV;

Xpnlouv oLaitepng mpoooxng ano To dibdokovta:

o H katavonon tng £VvoLog TWV YEWHUETPLKWY OVTLKELMEVWV KAl TWV METAED TOUG OXECEWV: Me
nowa Sladkacia, amd Tt UEAETN €VOG OCUYKEKPLUEVOU YEWMETPLKOU OVTIKELUEVOU Kol TWV
BLOTATWY Tou R amod TN AUCN €VOG CUYKEKPLUEVOU TPOKTIKOU TPOPRAAUOTOG, MEPVAUE OTNV
Katavonon &vog LOeaToU YEWMETPKOU QVIIKELMEVOU 1 oTn SlotUMwon €vOg YEVIKOU Kal
adnpnuévou kavova. (TLX. TwE amo Tn dlamioTwon TG oXEoNG TwV MAEUPWY KAl TWV YWVLWV
EVOG OUYKEKPLUEVOU TPywvou, n omola Slormotwdnke He HETPAOEL KOTAANYOUUE OF
CUUTIEPACHA VLA TG OXEOELG LETAEY TWV MAEUPWV KoL TWV YWVLWV KABE TpLywvou).

o H otopkn €§EALEN TG yewpeTpiag: H KaTt@AANAN aflomoinon g LoTopLkAg eEEAENG Kal KUPLwE
TO MEPOOUA OTIO TO MPO-EAANVIKA LOONUATIKA OTA LOBNUATIKA TwV EAANVWVY UE TO EPWTNO TTOU
MPWTOG €60 0 OAANG «ylATL AUTO LOYUEL yla KABE ...;» KAl TNV amaitnon ylo amodelen g
YEVIKNG TPOTACNG KAl OXL TNG CUYKEKPLUEVNG TTEPIMTWONG.

o H petafAntotnta twv HeTpAoswv: H akpifela neplopiletal and ta opEApATA TWV UETPHOEWY,
adol oL YETPNOELS Ue Opyava Sev elval amoAUTwG akplBeic Kal amoteAolV MPooeyyLoeLlG TwV
TPAYUOTLKWV PEYEBwWV.

o Ol MePLOPLOYOL TWV HETPAOEWV: H TIEPLOPLOPEVN LOYXUG TWV OMOTEAECUATWY TWV HETPHOEWY,
adoU autd oxUouv HMOVO Ylo TIG OUYKEKPLUMEVEG TIEPUTTWOEL TWV METPHOEWV TIOU
nipayuatonotBnkav, aAAd kot SLOTL Sev eival OAeG oL LETPOELG EPIKTEG.

o O «OPLOUOG» TOU OPLOUOU. ZUVHBwWE oL Habntég Bewpolv WG OpPLOUO EVOC OXHATOG TO CUVOAO
TWV LLOTATWV TOU, avti ToUu «eAAXLOTWV TwV LELOTATWVY MoV epLypadouv To oxrpa». Ot pabntég
UmopouV va aocknBolv oTo va SLATUTTWVOUV «EVAANAKTIKOUG OpLOMOUG» EVOG OXNOTOG Kol Va
armoSelkvUouV BLOTNTEG 0TN BAcn TOU OpLOpOU.

e H duokolia twv oplopwv: H opbn dlatunwon evog oplopoy 6ev Umopel va lval amotéAsopa
amopvnuoveuong, oANd amoTéAecpa €VVOLOAOYIKNG Katavonong. H empovr otnv oteipa
OMOUVNUOVEUCH OPLOHWY KOL KAVOVWY, CUVABWC €XEL APVNTLKEG EMUTTWOEL( OTN OTACH TWV
pabntwv kot dnploupyet anootpodn yla ta Labnuotkd.

o O anodsiktikég pEBodou: H efolkeiwon twv pabntwv pe tic dtddopes amodelKTIKEG HeBOSOUC
Ba yivetal kata t Sidackalia, 6TAV CUVAVTWVTOL OVTIOTOLXEG TIEPLTTWOELG. 2TO KEPAAALO AUTO
ovadeLlKVUETAL N ovaykolotnta tng amodeleng kol €vOEIKTIKA HOvVo, Yivetal meplypadiki
avadopd otg Slddopeg amoSeLKTIKEG neBOdoug, oL omoieg Ba mapouaoiactouv Sle€obikotepa
ota enopeva Kepaiala.
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KEDAAAIO 2° : Ta Baoikd MEwETPIKA ZXApaTa

Elcaywyn

MPWTOPXIKEG YEWUETPLKEG E€Vvoleg ylo TN lewpetpia, dnAadn évvoleg mou Sev opilovtal pe Tt
BorBeta GMwv evvolwy, givatto ~ ' > B T h >(@ EISIKA nepintwon tav | g rshT t o, A
(ue W8k mepimtwon o 7 T)Kato. - .7

Inueio: H évvola onueio Bewpeital apxikn kat elval amod tig mAéov Bepelwdng yla tn yewpetplia.
JUpdwva PE ToV TIPWTO 0PLOoRO Tou EUkAeidn, onueio eival «auto mou Sev €xeL PEPOG» («Znueiov
EOTLV, OU UEPOG OUVEVY, EukAeibng, Ztotyeia ., dpog a’). Me tnv évvola UEpoc evvoel tn Staotaon,
tnv omola n eAAnvikni Fewpetpla déxetal wg dedopévn ek Twv TpaypATwy (Ztapdtng, 1975, oel. 28).
Me Ttov oplopo mou Sivel o EukAeibng dev mpodaoiletal to ducolkd ATUNTO TOu onueEiou, aAAG
urnootnpilel tnv aduvauia, amdé evvololoywkr amoyn, va edapuootel oto onueio n €vvola tou
pépoug (Levi, 2014, cel. 108). O APLOTOTEANG XPNOLUOTOLEL Yl TOo onuelo Tov 0po «oTLyun», TO
neplypddel wg «kdde Tt mou ivar abiaipeto» («Metd ta Quotkd» (1035b 32)) kat anocadnvilel T
oxéon HETaEl onuelwy Kal ypauuwy, ultootnpifoviag otL ta onpeia eival adlaipeta kat dev eival oe
B¢on va oxnuatiocouv gubeia («Evudeia ou oUykeltal ek oTyuwv»), evw ol NMubayopelol 6plav To
onueio wg pa povada mou €xel pia Béon («onueiov eotiv povdc npocAaBovoa Yeatv»).

Ytnv AvoAutik Fewpetpla to onueio opiletat wg éva Siatetaypévo levyog (a, B), A wg pia
Slatetaypévn tpuada (a, B, y) otov tplodidotato xwpo, émou a, B, y AR .

Fpapun: H évvola tng «ypauuric» opiletol amnd tov EukAeidn wg éva uéysdoc mou Sev éxet mAdarog. H
YpOUUr, OTwG Kal To onpelo, elval emiong «auln». Aev sival £va vApa Pe KAToLo Taxog, ald eival
«uriko¢ Sixywe mAdtocy («lpouuny 6 unkog amdatéc», EukAeidng, Stoweia I, 6poc &°). H ypaupn
opiletal emiong wg To AVTIKE(PEVO TTOU TTPOKUTITEL Ao TV Kivnon evog onueiou, adoul, cludwva Ue
Tov ApLoToTéAN, «To onueio mou Ja kwvnei Ja dnuiloupynaoet ypauun, ot Hovadec mou kivouvratl Ba
Snutoupynoouv ypauueg, SLOTL to onueio givat povada mou ExeL Béan» (AptatotéAng, Mepl Wuxng, (A,
409 a 4-7)).

Erudavela: H évvola TnG «emipavetac» oplletal anod tov EukAeldn wg «éva uéyedog mou €xel uovo
UNKOG KoL TIAATOG» («EMLQPAVELA &€ EOTIV, O UNKOC KOl TAXTOG UovoV €xel», EUKAeldNng, ZTolkela I., 6pog
g'). Q¢ «eninedn empaveia» Bewpeltal autr, «n omoia keital €€ (00U wW¢ MPOC TIC EVVEIEC TNC»
(«Emtinedoc emipavela eottv, Ntic € (oou taLg eautrc evdelaig Keitary, EukAeidng, Stoweia 1., 6poc '),
SnAadn autn ent Tng omolag otav tebel pia eubeia ypapuur epapudlouv OAa TG Ta onpeia.

Ffwvia: H évvola g ywviag elval oAU onUavTKh yla ta apyaia eAAnvikd Mabnuatikd, adol ntav
nén yvwotn amnod to Oalr, o omolog Tn XPNOLUONOLOU0E OTIC UETPAOELS KOl otV  opolotnta. Ot
MuBayodpelol emiong yvwpllov Kal xpnolgomnolovoav TG YwVieg (tig ovopalav «pyAwyivacr), evw o
MAATWV Kot 0 ApLOTOTEANG £TtioNng avadEPoVTav CUXVA O€ YWVIEC .

O EukAeibng opllel tnv évvola TG eminedng ywviag wg tnv apolpaia «kAion» duo ypauuwv oto
eninedo, mou amrovrar PeTafU toug Kal Sev PBplokovtal otnv i6la suBeia. Otav oL ypappég mou
niepikAgiouy T ywvia sival euBeieg, n ywvia ovopadletal euBUypapun. («Eninebog de ywvia eotiv n ev
emumédw SU0 ypauuwy antouévwy aAAnAwv kat pun e eudeiag KEWEVWY TPOG dAANANG TWV ypoUUWY
kAlowc», «Otav b€ al mepléyovaatl TV ywviav ypauuai ev9eial wotv, euBUypaUUO¢ KXAETAL N ywviay,
EukAeibng, Stotxeia 1., opot n’, 8°). MapatnpoUpe OTL yla TOV OPLOUO TNG Ywviag xpnolponoleital o
0po¢ «kAiotg», o omolog Sev SLleuKpLVI(ETAL TEPALTEPW KaL N AELTOUpyia TOU yiveTal KotavonTtr) and To
WG Xpnolpomoleital petd. Onwg onuewwvel o Adammag (2009, oeh. 88), «ot optouoi yivovral
katavontoil péoa oo TI¢ anautioelg mov emBaidlouvv o autoUg Ta aflwuata KoL amo T xprnon
TOUG».

O EukAeidng Sivel Tov oplopo NG opdric ywviag, amd Tov onoio anoppéet n kabetotnta §Uo eubelwy,
w¢ €€nc: «otav uia evldeia, apou otadel mavw os dAAn evdeia, oxnuartilet Ti¢ e@eérc ywvieg (oeg,
T0TE Ka¥e pla amo T (0eC ywvieg eivat opdn kat n teéuvouoa evldeia ovoualetal kadetn otn
beutepn» («otav &g euleia en’ evdeiav otadsioa tag epeénc ioag ywviag arAndaig mou), opdn
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EKATEPA TWV (OWV ywVIWV €0TI, Kot N epeotnkuia evdela KATETOG KAAE(TAL, £Q NV EQECTNKEVY,
EukAeibdng, Ztowyeia l., 0pog ).

KUkAog: O EukAeibng opilel Tov KUKAO w¢ TO eMminedo o0 TO OMOLO MEPLEXETAL OE L0 VPO TIOU
ovopaletal mepldpépela, tNG omoiag Ta onuela Loaméxouv amd éva onueio mou Pploketal oto
E0WTEPLKO TOU KUKAOU («KUkAog e0Ti axnua emimedov Umo ULAC YPAUUNG TIEPLEXOUEVOV [} KaAEgiTal
TIEPLPEPELL], TTPOG NV A’ EVOG ONUEIOU TWV EVTOC TOU OXNUATOC KELUEVWY TTAONL AL TIPOOTIMTOUTAL
evdeial [mpog tnv ToU kUKAOU mepipépetav] ioat aAAndaig etoivy, EukAeidng, Stolxeia I., 6pog Le’).

1. Tu nepLéxel to kepaAawo «Ta Baolka FEWHETPLKA IXAROTO» KO TIWG TO TIEPLEXOUEVO CUVSEETAL

LE TIPOYEVEDTEPO CXETLKO;

2ta meplexopeva tou Seutepou kedahaiou meplhapBavovtal oL eVOTNTEG:

e JIxebioon Kot cUUBOALCHOL BACLKWY YEWHUETPLKWV CXNUATWY (1 SLSaKTIKA wpa),

®  YnoBfoelg kat Zupnepdopata (3 SLEAKTIKEG WPEG),

wh > *¢h ms. > _ "~ *¢h 1 ,.">h h

Ta Baolkd Mewpetpikd Ixnuata nou nepthapBavovtal oto kepdahato eival:

® Jnuelo, ypauun, eubBela, eminedo kat nuiemninedo, nuievBeia, avrtikeipeveg nueuBeieg,
guBUypappo TURUA,

o Twvia, KUKAOG, TeBAaopévn ypapur, moAUywvo.

AvaAuTtikdtepa, oto kepalato mephapBdavovrat:

e O oXebLaoudg twv PACIKWY YEWUETPLKWY OXNUATWY, O omoio¢ UAomoleital pe Kavova Kal
Sapntn

e Hovopaoia Twv BacIKWY YEWHUETPLKWY OXNUATWVY

e 0O 0pLOUAG TWV PACLKWY YEWUETPLKWVY OXNUATWY

e O oupPpatikdg CUMPBOALOHOG TWV BACIKWY YEWUETPLKWY CXNHATWV

e H Béon 8Uo eubBewwv oto emimedo (mMapAMnAeg, TEUVOUEVEG), n oUykplon guBuypApUUwWY
TUNUATWY, TO HECO €UBUYPAUMOU TUAMATOG, KaBwg Kol TPAEEl HETAEU €UBULYPAUUWY
TUNUATWY, UAKOG TUALOTOG, AmOoTOCN OhUELWV.

e OLywvieg, n ocuyKplon Ywvilwy, KABeTeg eubeieg, opbn ywvia, Mpaelg ywviwy, SLXOTOMOG ywviag,
€l6n Yywvwwv, oXE0ELG yWVLWVY (CUUTIANPWHATIKEG, TIAPATIANPWUATIKECG, KATAKOPUDNV YWVLES),

e O KUKAOG Kal Ta OTolXEla Tou KUKAOU (aktiva, xopdn, SLAUETPOG), TOLO, CUYKPLON TOEWV, UECO
toéou, Mpatelg Tofwy, emikevipn ywvia kat avtiotolyo too

] fwrst ¢ h' 4 >"8°h>>h _h

310 kedaAalo meplypadovral:

e To XOPOAKTINPLOTIKA TNG UMOBEONG KOL TOU CUMMEPACUATOC ULaG poTaoncg, Kabwg kot OtL Ta
CUUTEPACLOTA TIPOKUTITOUV WG ATOTEAECHA TG LKOWVOTIOLNGNG TwV UTIOBECEWY TNG MPOTACNC.

e O OXNUATLOMOC TNG AVTIBETNG, TNC aviioTpodng Kal TN aviltBetoavtioTpodng Kiag mpotacn .

o H &ladpoun amo tnv unmobecon 0To CUUTMEPACHA e TN BonBela TwV AMOSEIKTIKWY SLASIKACLWVY.

Q¢ amobelKTIKEG LEBoSOL ElodyovTal o aUTO To KedAAalo: n eubeia anodelén, To avrumapadelyua, n

avtiBetoavtiotpoodn.

E ‘,/\45" "‘ -8 7 "B, >W/\""'VhJ\B_/\VW,‘ B

>h o A

To mepLleXOPEVO auToU Tou KebaAalou CUVOEETAL IE TIPOYEVECSTEPEG OXETIKEG YVWOELG TWV HadnTtwy,

adou:

o OL pabntég €xouv StdaxBel oto Nuuvaolo, aAld KAl o0to ANUOTIKO TIG PAOCIKEG £VVOLEG TOU
kepalaiou autov. Ouwg n SbaokaAia otnPoTav KUPLlWG OTNV EUMELPLKN KOAL ETOTTTIKA

T(POOEYYLON KOl KOTAVONOT| TOUG.
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OL pabntég €xouv HadeL va avayvwpilouv Katl vo oVOUATOUV YEWMETPLIKA OVTLKELLEVO KL £XOUV
QUTTOKTHOEL YVWOELG Kol SEELOTNTEG YL TIG POOLKEG YEWMETPLKEG EVVOLEG KAl TLG LELOTNTEG TOUG,
KaBWG KaL pLa TPwTn €EOLKELWON e ATMOSELKTIKEG SLadIKACLEG.

EMOMEVWG UTIAPXEL EUTIELPLKO KAL EMOMTLKO UTIOROPO yla TNV avayvwpelon, To oXeSLAoUO Kal TV
Katavonon Ttwv Boolkwv TEWUETPKWY IXNUATWY, aAAd kal yla TV évapén HLaG TEPLOCOTEPO
auotnpng edpapuoyng Twv amodelktikwy Sladlkaolwwy kat tng pebBodoloyiag pe tnv omoia pua
UTOBEON KATAAAYEL OE £VOl CUUTIEPOCHAL.

2. Nnari eivo onpavtiko to kedpalato;
H onpaoio tou kedalaiou eivat peydin, dL0tL oL pabntéc:

Mepvdve amo TNV OTTIKA AVAYVWPLON KOL TNV TIPOKTIKI) KOTAOKEUN TWV YEWUETPIKWY OXNHATWY
otnVv meplypacdr] Toug, otn PACh TWV XAPAKTNPLOTIKWY LELOTATWY TOUC Kal TEAKA otn Sdlatunmwaon
TOU OPLOKOU TOUG KOl TO GUBOALOO TOUG,.

‘Epxovtat o€ emadn e TOUG TUTILKOUG 0PLOROUG TWV YEWMETPLKWV EVVOLWV KaL OXNUATWV.

Zekwwvtag and ta Sedopéva tng umobeong, pe TN PorBela OepeAlwdwy TPOTACEWY Kall
KAVOVTOG XPNon CUUPWVNUEVWY KAVOVWY TNG AOYLKAG 08NyoUVTaL OTO CUMMEPACHA KOl E AUTO
TOV TPOTO £p)ovtal oe emadr Pe TV amodelkTikr Stadikaaoia Katl tnv amddeLén

MpoPaivouv og TafvopnNon — KATNYOPLOTIOINON TWV YEWUETPLKWY OVTOTATWY, KATAOKEUALOVTAG
LE TOV TPOTIO QUTO T SOMIKA UALKQ, HE TO OTIOLA TIPOXWPOUV OTO «XTLOLUO» TOU OLKOSOMNATOG
¢ Nrewpetplag.

. Moteg eivau oL Znpavtikég 16£e¢ oto kepaAaio;

H eunepikn avayvwplon — ovouaoia —taévounon twv Baokwv MEWUETPIKWY Sxnuatwy: Ta
YEWUETPLKA QVTIKEIUEVA, OTNV TEPIMTWON HaG TA BACLKA YEWUETPLKA OXNUOTA E(VOL VA VONTIKA
QVTIKELPEVA, TA omola Kat apxnv avayvwpilovtal kal TaflvopouvTal HECW Twv alobnoswv
(emomtikd) auotnpd, pe PAcn Ta XOPAKINPLOTIKA TOUG YVWPIOUATA, VW N KOTAOKEUN TOUG
EVOWMATWVEL (Xvn ToU gpyaAelou N TwV EpyarElwV KATAOKEUNG TOUG.

0O aélwuatikog — JewpnTiko¢ 0pLOUOS Kot artodelén twv SLoTHTWY TwV Baolkwyv MEWUETPIKWY
Zxnudtwv: Ta YEWMETPIKA aviikeipeva, opilovtal kal tafvopolvial auotnpd, HeE Pacn ta
XOPAKTNPLOTIKA TOuG yvwplopota Kot TG Wdtnteg mou T xopaktnpifouv. Ou oplopol
TIOPAYAYOUV KAl OVTIKOTOTTPi{ouv T Sopn KAl ouxva €€apTWVTOL Ao WL GUYKEKPLUEVN
tavounon.

H tafwounon, n ovopacia, o 0plOUOC, N Slatumwon Kal n Tekunpiwon elkaclwwv, eivatl
oAANAogfapTwHeVEG SpAOTNPLOTNTEG OTN YEWUETPLKN avaltnon Epeuva.

H petaBaon amd tnv enomntikn otn Vewpntikn FcueAiwon: And TtV TPAKTIKA KAl EUTELPLKNA
Stamiotwon kot amodoxn tng aAnBelag Tou oplopoU, TNG KATOOKEUNG KAl TwV LSLOTTWY Twv
Baolkwv TFEWUETPIKWY IXNUATWY (EUMELPLKOC LOXUPLOUOG Kol TeKpnpiwon tng aAnBelag),
TEPVAE 0T BewpNnTIKI YEWUETPLA, N omola otnpiletal otn BewpnTtik TeKUnplwon-amodeln Kat
arnodoxn TG aAnBelog TwWV MPOTAcEwV He Tn Ponbela kol péca amd oplopous, aflwparta-
QLT AT, KOWEG EVVOLEC KOl TPOTACELS (Bewprpota).

OL elkaoleg mpokUnMTtouv amod Sladlkaoleg MopaTAPNONG KAl EPWTNUATWY TIOU dnpLoupyolv
LOXUPLOMOUG TTOU TIPETIEL VAL TEKUNPLWOOUV.

H Suvatotnta UEeTakivnonG — UETATOMIONG YEWUETPIKOU OXAUATOG: KATd TIG UETAKLVIOELG —
LETOTOTILOELG TOUG, TO YEWMETPLKA OXAATA TTApAEVOUV avallolwTa wg mpog t popdn Kal to
UEyeBOG TOUG.

Mia mpotaon umopel va amobeiytel ue evdeia anobelén, n Ue €1¢ Atomov amaywyn, n va
armoppLpVel ue Eva avtimapadetyua.

4. e mola EpwTAMATA Oa IPETEL VA LITOPOUV VAL AITALVTOUV OL LadnTEg;
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Metd tv ohokArpwon tng ddaokaliag tou kedpalaiou ol pabntég Ba pmopolv va amaviolv ota

gpwtApaTa:

o (ol elval Ta BOOLKA YEWUETPIKA OXAUOTA, TIWG OPL{ovVTaL KAl HE TIOLO YEWUETPLKA Opyava Ta
oxebLAlouE;

o Nwg ouppolilovral ta onpeia, ol eubeieg, oL NULEVBELEC, T EUBUYPAULO TUALATA, OL YWVIEG, OL
KUKAOL, oL TEOAAOUEVEG YPOUIEG KAL TO TTOAUYWVQ;

o [lowa eival n oxéon (mwg ocuvdéovtal) Petaty tng umdOeonC KAl TOU CUUMEPACUATOC OE Hia
npotaon;

e [wg and v gubeia mpotaon oxnuatifoupe tnv avtiotpodn Kot mwg TNV aviBetoaviiotpodn
npotaon;

e (o gival n Stadpopn mou akoAouBou e o€ pa eubeia anodeién;

o  TLamobelkvUEL N UTtAPEN EVOG QVTUTAPASELYUATOC HLAG TTPOTOCNG;

5. Mot LaOnoLaKA AMOTEAECHATA AVOUEVOUHE HETA TN Stdaokalia Tou kedpalaiou;

3TOUG YEVIKOTEPOUG OKOToUG tou kKedaAaiou meplthapPfadvetal n efolkeiwon twv padntwv e

AMOSELKTIKEG Sladikaoieg. Xto mMAaiolo autd, petd tn Sidackalio Tou kepaAaiou avapéVOURE oL

pabntég va eival o Béon:

U Na avayvwpilouvv, oxeSldlouvv pe kavova kot StaBit (kat pe Ppndlokd epyaeia, dtav eivar
edLkTd), ovopdlouv kat ivouv Tov oplopd Twv Baolkwv MEWHUETPIKWY IXNUATwWy. (2Ttoxog 2.1.1
Tou Mpoypappatog Zmoudwv)

U Na xpnowomowolv Touc GUMPOTIKOUC CUMBOAOHOUC ylot Vo avadepBolv O YEWMETPIKA
oxnuata. (2toxog 2.1.2 Tou MNpoypappatog Znoudwv)

U Na avthapBdvovtat Ty avdykn TwV OpLoHWY Kat Twv omoSeifewy.

U Na evromni{ouv Ti¢ UMOBECELS KAt TOL CUUMEPAOHATA BEWPNUATWY, ANUUATWY, TOPLOUATWY KT
(2tox06 2.2.1 TOU MpOYpapuatog moudwv)

U Na amo8etkviouv amhéc TPOTAOELS XPNOLLOTOLWVTAC TN néBodo tne eubeiac amddeldnc (Stéxoc
2.2.2 tou Mpoypaupartog Znoudwyv, Apactnplotnta Al).

U Na ovatpémnouv €KAoleC pe XpAON OovIUTapadelyddtwy (Stdxoc 2.2.3 Tou MpoypEppoToc
Inoudwv, Apactnplotnta A3)

U Na oxnpotifouv Kat 51apopomotolv avtiBeTee, avtioTpodeg Kol avTOETOAVTIOTPODEC TIPOTATELC

TIOU €Xouv UTOBECEL] Kal oupnepdopata. (Itoxog 2.2.4 tou [poypAuuotog Xmoudwv,
Apaotnplotnteg A4 kot A5)

6. ApaoTnPLOTNTEG
OL 6paotnplotnteg A3, Ad kal A5 Tpoteivovtal amod To MPOYPAULO OTIOUSWV:
nohc g o h
H épaotnpiotnta A3 avtiotoiyel oto otoyo 2.2.3 tou [Mpoypauuatoc Znoudwy Kot EMOLWKETAL vV
elvat og 9€on oL HaONTEG va AVATPETIOUV ELKACLEC UE XPON AVTUTAPASELYUATWV.
e Na kotaypaete Tov avtiotpodo LoXUPLOUO TWV MPOTACEWV:
a) av éva tpiywvo elval LoOTTAEUPO, TOTE lval LOOOKEAEG Kall
B) av &uo ywvieg eival opBEg, ToTE elval loeg Kal
va Bpeite éva avtumapddelyua ylo TV avoTporr) Toug.
Apaotnplotnta A4
H épaoctnpiotnta A4 avtiotoyei oto otoxyo 2.2.4 tou [lpoypauuato¢ Srmovdwv, UE TOV omoio
emblwketal va givat oe B€an ot padntég va oxnuatifouv kat SLapopormoLouV avtiGeTeC, avTiOTPOPES
Kot avTlIETOAVTIOTPOPEC MTPOTATELS TTOU EXOUV UNMTOJECELC KOl CUUTTEPUOUATA.
e Alvetal n aAnbng nmpotaon: «av dUo ywvieg eival opBEC, ToTe eival oegy. Znteital n Statunwon
™¢ avtiBetoavtiotpodng Kat n motonoinon thg aAnBeldg Tnc.
2xoAlo: H dpaotnplotnta umopel va mpooapuootel i va tpomonotndel amo 1o didaokovta (katd tnv
kplon tou) kal €ktog¢ amo ™ Statunwon ¢ avudetoavtiotpopnc, va oulntnVel n toobuvauia
TIPOTATEWV KATT.
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ApaoTNPLOTNTEG TEPAV TWV TIPOTELVOUEVWV ATt To Npoypappa Inovdwv:
n h>_ "7 ' h nodBLO®
Me tn dpaotnpiotnta A3(0), n onoia avtiotolyel otoug otdyoug 2.2.3 kat 2.2.4 tou Mpoypdupuatoc
Zrnovbwy, emiblwketal va eival oe on oL UadntéEC va OVATPETOUV ELKAOIEC UE XpHon
avTmapadelyudTwy Kol va  oxnuatilouv kot Slopopomolouv  avtiJeTeS, aVTIOTPOYEG Kl
avTLIETOQVTIOTPOPES MTPOTATELG TTOU EXOUV UNTOUETELS KL CUUTTEPACTUATA.
e Me avaAoyo tpormo npog TI¢ Spactnplotnteg tou lMpoypauuatos Smovdwv A3 kat A4, umopel va
g€eTaoTOVV OL IPOTACELG:

Av 600 ywvieg eival katakopudnyv, Tote eival logg

Av 600 ywvieg eival logg, ToTe elval katakopudpnv

Av 600 ywvieg Sev eival loeg, Tote Sev lval katakopudnv

Av 600 ywvieg eivat katakopudrv, Tote Sev eival loeg

Av 600 ywvieg eivat katakopudnyv, Tote eival logg

7. 0O8nyieg yia tn Sidaokalia tou kedpalaiov

Katd t SibaokaAia tou kedpalaiou:

e AflOTMOLWVTAG EMOLKOSOUNTIKA TLG T(PONYOUEVEG YVWOEL KAl EUTIELPIEG TWV HABNTWY, OL VEEC
€VVOLEG TIPOOEYYL{OVTAL APXIKA LECA A0 TNV EMOTITELA KAL TNV EUMELPLA TOU aoBnTou Xwpou Kal
OTN CUVEXELA ETUXELPELTAL 0 BEWPNTIKOG OPLOPOG TOUG.

e H oxeblaon Twv YEWUETPKWY OXNUATWVY YIVETAL PE Kavova Kal Safntn kol Otav UTtApxeL
Sduvatdtnta, e Ta epyaleia ou MpoodEPouV Ta AOYLOUIKA SUVALKAG MEwUEeTpLag.

e  Elval moAU onuavtiko va Sleukpviloupe OXL LOVO TO «TTWG» HULaC amodeleng, aAld KAl TO «yLoTi»
KOL VO KATAvooUVvTal amd Toug¢ Habntég, T000 0 POAOG TNG UMOBEONG OTnV QMOSELKTIKN
Sadikaaoia, 600 kat n aAAnAouxia Twv BnudTwy mou akoAouBouvtal o€ Lo anmodeLEn.

e [lwa tnv katavonon tng eubelag anodelktikng Sladikaoiag evéeikvutal va xpnotpomnotnBbouv ot
anodeifelg Twv Bewpnuatwy: «OL KatakopudnVv YwVIEG gival loeg», «H mpoéktacon tng SLXoTopou
pLoG ywviag elval 8ixotéopog tng katakopudnv tng ywviag», «OL Sixotopol dvo edefng kat
TP ATANPWHATLKWY YWVLWV Elval KAOeTEG LETAEL TOUGY.

e Na 60800V ev8eIKTIKEG SpaAOTNPLOTNTEG WOTE OL HadnTég va Bplokouv aviutapadslyua ya Tnv
OVATPOTIN TWV OVTLOTPOPWYV LOXUPLOLWV.

8. Nowa onpeia npénet va pocégel Lélaitepa o SL8Aackwv;

Mpénel va mpooextouv SLaitepa:

e H SuokoAla Katavonong Twv evvolwy, N onpoocia tng opbng SLaTUMWONG TWV OPLOUWY KOl TWV
TPOTACEWV KOl 0 KivSuvog va amopvnuoveuToUV Xwplg TNV KaTavonaor) Touc.

o H avaykn yw tn Sleukpivion g Sladopds Twv MPWTAPXIKWY OpWV Kol TWV OPLOPWY Omd ta
QLTAMATA KOL TLG TIPOTACELG.

e H amaitnon tng XpnoLlomnoinong tou eAdxLotou aplBuol XapaKTNPLOTIKWY YVWPLOUATWY yLa TOV
0PLOHO EVOG YEWHETPLKOU OVTLKELLEVOU.

e H SuokoAia katavonong Kat xpriong Twv HoBnuatikwy cuUBOAWY Kol TwV CUUPBOALOUWY KoL OL
kivbuvol amo tnv umepPoAlkn N tnv eodaipévn xprnon Toug. OL KUPLEG AELTOUPYLEC €VOG
oUMBOAOU OTA pABNUATIKA lval N oApavon PG Evvolog He akpifela, ocadnvela KoL cuvtopia.
‘Evag KoAOG cUUBOALOUOG ameAeuBepWVEL Kal QUEAVEL TIG VONTLKEG SUVATOTNTEG, N UTEPPOALKN
Xpron tou opwg nuoupyel Suckolieg kat PoPAARUATA YL AUTO TIPETEL VA YIVETOL E OLKOVOULA
Kol LbLaltepn poooxn.
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H avaykn twv amodeiewv, n avayvwplon twv Sladopwv TOUG KOL N OWOoTH €AoY TNG
KATAAANANG amoSeLKTIKNG eBOdoU, og KAOe TepimTwon .

H e€oikeiwon pe tig amodelktikég Sladikaoieg: H e€olkeiwon e Tig amodelktikég Stadikaoieg mou
gloayovtal 6ev elval gUkoAn umoBeon kal mapouctalovral LSlaitepeq SUOKOALEG KATA TNV
ebappoyn Toug. M auto kat dev mpémel va Bewpoupe wg SESOUEVN TNV LKOVOTNTA TWV LABNTWY
VL TLG KATOWVON OO0V Kal va Ti§ epappdéoouv ocwotd. Elval xprioio va 60000V cuykekpLéva anmid
MapadelyLaTa, OXETIKA HE:

Thv evdeia amodeién: Me tn BonBela plag oelpdg Aoylkwv cUANOYLOUWY, EEKlVWVTAC amd TV
oAffela twv umobécewv (8ebopévwy) TNg mpdtaong KataAfyoupe otnv aAnBesla Ttou
cuumepacpotod. Apxiovtag amnod tnv npotaocn P kat akoAouBwvtag pla 6elpd amo cUAAOYLoUOUG
¢dTavoupe oto cupmépacpa Q

Tnv éwota ¢ eikaoiag: H évvola tng ewkaoiag elval MOAD ONUAVTIKA KAl XPAOLUN ylatl pag
BonBdel va ¢ptdooupe otn Slatinwon pag mpotacns. Ouwe, av dev akoAouBnoet n anddelén,
Sev mapayetal LodnpUaTIKO anotéAeopa.

To avumapadewyua: Na t Sapeuon g aAnbelog plag mpotaong oapkel n UMapén evog
QVTUTAPASELYUATOC, £TOL TO AVTUTAPASELYA XpNOLMOTOoLE(TaL yia va Selfoupie OTL KATL dev LOoYVEL
VEVIKWG, Yo va StaPelooupe pla elkaoio kal oxt yla va amodeifoupe plo mpotoon. Me to
avtutapadelypo  Stapevdetal n  aAnbela TOu OYXUPLOUMOU HLOC TPOTOONG, Xwpig va
eruBeBatwvetal n avribetn nmpdtacn. H Staevon avadépetal otn yeviKOTNTA TNC LoXVOG Kal
otnv KaBoAkdtnta tng aAnBelag plog mpdtacng. Mpoooxn: H dpvnon (To avtiBeto) tou
«TTAVTOY, «yla OAa» A «yla KABe» Sev gival TO «TIOTE» ) TO «yLa KOVEVAY, AAAA TO «OXL TTAvTaY,
«OXL yla OAa». Emiong, n dpvnon tou «uikpdtepo» Sev eival To «UeyaAlTepo», aAA To «OXL
ULKpOTEPOY», SNAadn To «peyaAUTePO 1) ioo».

Tnv anaywyn oe aroro: Otav n undBeon OtL n mpodtacn P dev ocuvenayetal tnv mpotaon Q
odnyel o€ KATL ATOTO, E(LAOTE AVAYKAOUEVOL va SeXTOUE OTL N tpodTaon P 6ev cuvenayetal thv
npotaon Q.

H uédoboc tne avtdetoavrtiotpopng: H amddelln pe tn péBodo tng avilBetoavtiotpodr|g,
cludwWva HE TNV Omoia av n apvnon ULog mpotacng Q CUVEMAYETAL TV Apvnon tng mpotach P,
TOTE TMpoOTOON P ouvenayetal tnv mpotacng Q

63



KEDAAAIO 3° : NapdAAnAeg EuBeieg

Elcaywyn
Ih’h<<'<5. B“B’BIY
To nmpwto BLBAio Twv Stotyeiwv tou EukAeidn apxilel pe Toug 23 oplopoUlg («Opoug»). 2Tov tTeAeuTalo
arnd autolg opiletal OTL «mapdAiniec evuldeiec eivatl ot euSeiec mou Bpiokovtal ato ibtLo eminedo kot
TIDOEKTEIVOUEVES €Tt amelpov ekatépwdev Sev Téuvovtal («MapaAinlot eloiv evdeial, aitives ev Tw
autw emnédw ovoal Kot ekKBAAAOUEVAL ELC ATIELPOV £ EKATEPX T UEPN ETTL UNSETEPA CUUTTITTOUV
aAAnAaig», EukAeibng, Ztowyeia I., 6pog ky°).
[~ Jws " B _shy
O EukAeldng Paocloe ta «2Tolyeia» Ot TEVIE awtnpota. Me ta oattipata {nteital va yivel kATt
TAPASEKTO Kal OMWE ONUELWVETAL Ao Tov MpdkAo, «Ta attnuata toxupilovral tn SuvatotnTa ULAC
kataokevunc Ntic de duvaral va avaxdn €1¢ dAAaC KATAOKEUAS YEVOUEVACS SEKTAC w¢ SUVATAGY,
(Zrapatng, 1975, oeA.22). To SlaonuoOTEPO ad TA ALTHUOTA Elval TO MEUTTO, cUUdwWvA UE To omolo,
av pio evdeia Téuvel 600 dAAeg kal oxnuatifel Ue aUTEG SUO ECWTEPLKEC KAl TIPOG TO QUTO UEPOG
(evtog kot emi T auTd UEPN) YwVIEC ULKPOTEPESG (kata To adpotloua) twv duo opBwy, TOTE oL SUo
EUTElEC TPOEKTELVOLUEVEG ETT ATTELPOV, TEUVOVTOL TPOG TO UEPOC TToU Bpiokovtal ol ywVvieg auTec. («Kat
eav e1¢ bUo evdeiag evdeia euminrovoa TAC €VIOG Kol €mi T auta UEPN ywviac duo opdwv
edaocoovag notn, ekBaAdouévac tac Suo evdeiag e’ AMeLPOV CUUTITITELY, €@ ' UEPN ELOLV Al Twv SU0
opBwv eAaocoovegy (Stotyeia l., Altnua ).
Ixebo6v amd tnv enoyn tou EukAeidn kat yla meploocdtepo and 2000 xpdvia, apketol padnuatikol
(Nasir Eddin al-Tusi, j. Wallis, Commandino, Cataldi, G. Saccheri, Lambert k.a.) 8swpolcav 61t to 5°
aitnua twv 2tolxeiwv eival mpotaon, n omoia Ba pnopovoe va amodelyBeil. OL mpoondbeleg OUWCG, av
kat dev eixav amotéeoua, BorBnoav otnv avantuén tng Mewpetpiag.
MPOTAOELC LOOSUVAUEG LIE TO TIEUITTO aliTnua:
o «To adpoloua Twv ywviwv Tplywvou gival (oo e 180 poipec»
e «AmO kade onueio mou Bpioketal ekto¢ eudeiag oto (5to eminedo, SiEpyetal uia uovo mapaiinin

po¢ TV eueian
74 > ! 5‘C<5’45‘5| m5’>5_”5‘Y
H un emiteuén tou otoxou NG AMOSELENG TOU TMEUTITOU OLTAUATOC TOU EUKAE(SN, eixe TeAka €va
EVIEAWC AMPOOUEVO AIOTEAEOUA. ZTIC apxéc Tou 19°° awwva, o Pwoocg pobnuatikoc N. Lobachevsky
KoL o OUyypog J. Bolyai, avefaptnta petafd Toug Kot HEca amo SladopeTIKr) TPOCEYYLON 0 KaBEvag,
oVaKOWWVOUV Kal Snuoclelouy epyaoieg, e TG onoieg BepeAlwvouy tnv YnepBoAikr Mewpetpla, n
omnola amoteAel tnv mpwtn un EukAeidela avtiAnn yla tn yewpetpia. 2 MapOUOL0 CUUMEPACLOATO
elxe kataAnéeL kat o C. F. Gauss, Ta omola 6pwg dev gixe Snpooteloel. 2tnv YnepPBoAkn Fewpetpia to
TEUNTO AlTnHa €XEL avTikatooTtabel pe To «amd kade onueio mou Bpioketal ektog evdeiag ato iblo
eninebo, Siépyovral dnepeg evldeiec, mapaiAndeg mpog¢ tnv evdeia». Apyotepa, o Riemann
SnuLoupyel TNV EAAELTTIKNA YEWUETPLO, OTNV oMol To MEUTTO AlTna €XEL avVTIKATAOTAOEL e TO «armo
kave onueio mou Bpioketal ektog evdeiag oto (blo eminebdo, Sev Stépyetal kapuia mapdAAnAn npocg tnv
evdeiar». T0pdwva pe v YnepPoliky Mewpetpia, To ABpolopa Twv ywviwv KABe Tplywvou eivat
ULKpOTEPO amo SUo opbEg, evw cUpdwva pe Thv EANeUTTIKN TEWUETPlA, TO ABPOLOUA TWV YWVLWV
KABe Tplywvou eival peyalutepo amno Suo opbEg.

1. Tu nepiéxel 1o kedpalawo «MapaAAnAeg EuBeieg» KoL MWE TO TMEPLEXOUEVO OCUVOEETAL WUE
TUPOYEVECTEPO OXETIKO;
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SUpdwva pe to Mpoypappa Inouvdwv, oto tpito Kepdalalo mepLéxovral:

e  Toméumro aitnua tou EukAeLdN N afiwpa twv napaAAniwy (1 wpa)

e Ta Bewpnuarta-kpitnpla maparnAiag (3 wpeg)

e To dBpolopa Ywviwv TpLywvou (3 wpeg)

e Twvieg pe mMAeupeg mapdAAnAeg — kdBeteg (1 wpa)

H avadopd oto méunto altnpa mAalolwvetal and avadopég otn Bepeliwon kal tnv €EEALEN TG

rewpetplag.

1.t 8 Sht Rt h T epiéfowtos OLgpdTdoELc:

Av 800 mapAaMnAeg euBeieg £ KaL €, TERvovTal and pia tpitn eubeia €, tdte oxnuatifovrat:

®  OLevtog eval\a€ ywvieg logg

®  OLEVTOG EKTOC KAL ETTL TA QUTA PEPN YWVIEG LOEG

®  OLEVTOG KO ETIL TOL AUTA HEPN YWVIEG TTAPATIANPWLATLKES

OL TMPOTACEL; AUTEG LoXUOUV Kol avtioTpoda Kal HMOPOUV Vo XPNOLUOTIOLoUVTIOL WG KPLTApLa

napaMnAiag: av 60o ubeieg €; kal €, TéUvovtal anod pia tpitn eubeia € kat oxnuatifouv TG evtog

evOoAAag ywvieg loeg, ToTe elval mapaAAnAeg.

Eniong:

e Av 600 guBseieg €, kaL g, elval mapdAAnAeg mpog pia tpitn gubeia €, tdTe eival kot petagy Toug
TP AAANAEG

e Av pua guBela £ Téuvel T pa and Svo TapdAAnAeg euBeieg €, Kal €,, TOTE Oa TEUVEL KoL TNV
GAAN.

1 . A B A ! h h ¢

anedéikvittal o Bewphua, = F 4 - A

o To dBpolopa Twv Ywviwy KABe Tplywvou eival ioo pe dU0 opBEg ywvieg.

3TN ouvExeLa, Le T BoriBela Tou mponyouevou Bewprpatog anodetlkvieTal OTL:

o  KdBe efwteplkn ywvia evog Tplywvou eival peyaAltepn amo KABE pia amo TLG AmEVAVTL YwVIeS
TOU TPLyWVoU

®  Amo onpeio ektog euBeiag SiEpxetal povadikr KaBeTog pog Tnv eubeia

B _ 07 . he """ >hJdT AY A 4 L. AY oA &7 T A

e To aBpolopa TWV YWVLWV EVOG KUPTOU V-ywVvou gival 2v-4 opBEg

e To aBpolopa Twv eEWTEPLKWV YWVLWV KABE KUPTOU V-ywvou gival 4 opBEg

m./\’sl > B _<B‘c¢W:B:B:ﬁ)<<‘<B'

e [wvieg Pe TIg MAEUPEG TNG HLag va lval avtiotolya mapAAANAEG Ue TIG TAEUPEG pLOG AAANG

o Twvieg He TIG MAEUPEG TNG LA va lval avtioTtolya KABETEG PE TIG MAEUPEG ULOG GAANG

OL poBntég €xouv SLBOXTEL KO 08 LKOWOTIOLNTIKO BaBud yvwpilouv ta kpttrpla g mapaAinAiag anod

TLG T(PONYOUEVEC TAEELS, XWPLG OUWCE va €xouv 600el «auoTnpég» amodeielc.

2. Nnari eivo onpavtiko to kedpalato;

e 310 KeEbAAALO TwV MapaAAAwv gubelwy eumEepLEXOVTAL OPLOUEVA OO TO MPwTa Bewprjpata-
TPOTACELG IOV Tai{ouv KaBopPLOTIKO POAO OTO EUKAELSELO HOBNUATIKO OlKOSOUNUA

e  To MEUMTO AiTnUa EMALEE GNUAVTLKO POAO OTNV avAmTUEn tng MFEwpeTpiag Kal Twv Mabnuatikwy
VEVIKOTEPA KOl yla Teplocotepo amd 2000 xpovia BPLoKOTAV OTO KEVTPO Tou evdladEpovtog

OCWV acXOoAOUVTAV LLE TN YEWHETPLA, 08NYWVTOG TEAKA 0TN SnULoUPYIa VEWY YEWUETPLWV.

3. Moleg eiva oL ZnUavtikeg 16€€g oto Kedpalaro;

QG oL MA£0V ONUOVTLKEG £VVOLEG TOU Kedalaiou pmopolv va BewpnBouv:

e AUo SladopeTikég eubeleg oe éva emimedo eival eite mapdAANAEG 1) TEUvovTal.

e AUo Ttepvopeveg euBeieg oto eminmebo oxnuatilouv ywvieq Ue OUYKEKPLUEVEG OXEOELS (TL.X.
KOTOKOPUPEC YWVIEC, TAPATIANPWHOTIKEG YWVIEG).

e To dBpolopa Twv ywvlwy eVog Tplywvou eival 180 poipeg.

e  OLOYEOELC EEWTEPLKNG KOL ATIEVAVTL ECWTEPLKWV YWVLWV TPLYWVOU

e AUOo mapdAAnAeg gubBeieg oL omoleg Téuvovral amd pla tpitn eubeia oxnuatilouvv (elyn Twv
YWVLWV IOV €lval (0gG A TopAmANPWUOTLKEG.
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e To ABpOLOMA TWV ECWTEPLKWY YWVLWV EVOG TTOAUYWVOU OXETIZETAL [LE TOV apLlOUd TWV TAEUPWV.

e To GBpolopa Twv EEWTEPLKWV YWVLWV EVOG TIOAUYWVOU, éva o€ KABe kKopudn, elval mavta ion pe
360.

e To méumrto aitnua tou EukAeidn 6Sladopomolel tnv EukAeibela amd tig un EukAeibeleg
YEWUETPLEC.

4. 3 mola pwTrpata Oa TPEMEL VoL LITOPOUV VAL ArtavtoUV oL HodnTeg;

Meta tv ohokAnpwon tng ddaokaliag Tou kedpalaiou ol pabntég Ba pumopolv va amaviolv ota

gpwtApaTa:

e Nuwg opilovtat oL mapdAAnAeg subeieg;

e [ola eival ta kpttrpla tapaAAnAiog Suo eubeslwy;

¢ Mota givat n totopiki onpacia kat ot cuvénieg tou 5°° authporog tou EUkAEiSN;

e [ola eival ox€on e€WTEPIKAG KAL ECWTEPLKWV YWVLWV TPLYWVOU;

e [loLo €ival To ABPOLoHA TWV YWVLWY EVOG TPLYWVOU;

e [lowa €lval n oxéon Tou aBpolOHATOC TWV YWVLWV KUPTOU TIOAUYWVOU HE ToV oaplOpd twv
TIAEUPWV TOU;

e Efaptdtal To AOpOoUA TWV EEWTEPLKWY YWVLWV KUPTOU TIOAUYWVOU omd Tov aplipd Ttwv
TIAEUPWV TOU;

5. Mot LaOnoLaKA AMoTEAECHATA AVOUEVOUHE HETA TN Stdaokalia Tov kedpaAaiou;

Katd tn Subaockalio tou kedpalaiou avapévoupe va avadelxBel o Bepehlakdg XapakTAPOC TNG

EukAeibelag MNewpetpiog kat va dnuioupynBolv XpnoTikd epyaleia yLa TNV MPAYUATEUGH EMOUEVWV

kebohaiwv. Emiong, petd t Stbaokalia tou kedpalaiov avopuévouue oL padntég va:

e M1: Nvwpilouv t™n onupacia tou «fléuntou Awtiuatoc» ywa tn Bepeliwon tng EukAeidelag
lewpetplog, kabwg Kal tnv UTapén aAwv Mewpetplwy MANV TG EukAeidelag. (2toxog 3.1.1 tou
Mpoypaupoatog moudwv)

e M2: Anodaivovtal yla tv mapoAAnAia i pn dUo €uBelwV Tou €MUMESOU ATIO TIG OXECELG TWV
YWVIWV TIOU OXNMOTI{ouV aUTEC OTav TEUvovial amd pia Tpitn euBela. (Xtoxog 3.2.1 toU
Mpoypaupoatog moudwv)

e M3: Xpnowomowlv to Bswpnua Tou oBpOoloHATOC TWV YWVWWV TPLYWVOU oOThv amddelén
TPOTACEWV (OTWCE yLa TAPASELyaA VO amodelkvUouV TN HovadLlkotnTta Tng KabEtou mpog eubeia
Tou dpépetal amno onpeio ektdg autr). (2tdxoc 3.3.1 Tou Mpoypdppatog Inouvdwv)

e  M4: MNapatnpolyv, melpapatiovral, Slatumwvouv elkacia Kal anodelkviouv Tov TUTO yla To
aBpolopa ywviwv Kuptol v-ywvou. (2téxog 3.3.2 tou Mpoypdppatog Xmoudwy, ApacTtnplotnTeS
A6 Ko A7)

e MS5: Avayvwpilouv ywvieg pe mAeupeg kaBeteg N maparnAeg. (2toxog 3.4.1 tou Mpoypappatog
Inoudwv, Apaotnplotnta A8)

6. ApaoTNPLOTNTEG

OL Spaotnplotnteg A6, A7 kol A8, mou mpoTtelvovtal amo To MPOYpPAUUA CMoUdwY Uopolv va
vAomotnBoulv otn oxoALkr TAEN | OTO EpyaoTrpLo.

nohc e toh

Me tn épaoctnpiotnta A6, n omoia avtiotolyel oto otoxo (3.3.2.), emblwketal va odnyndouv ol
UQUINTEC OTNV avaykn ammodeléne Tou TUMoU ylo To adpOoloUd YyWwVLWY KUPTOU V-ywVvoU UECA aIto
SladIKaoleg TAPATHPNONG, MELPAUATIOUOU Kol SLATUTTWONG ELKACLWV.

pohc ot o h oy

H Spaotnpiotnta A7 avtiotoiyel oto otoyo 3.3.2. Tou mpoypauuatog Smouvdwv (M4) kat ue tnv
vdomoinon tn¢ embiwketal va odbnynGoulv ot uadntég otnv avaykn amodelénc tou TUMOU Yl TO
adpoloua ywviwy KUpToU V-ywvou HEoA armmo OSladIKaoIeC TapaTnpnong EPAUATIOUOU Kol
SLATUNWONG ELKACLWV.
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e No CUMMANPWOETE Tov akOAouBo mivaka. Itn otnAn «Tplywva» CUPMANPWOTE Tov aplOud Twv
TPLYWVWV ota omoia xwpiletal to moAlywvo amd Staywvioug mou ayovtal and pia kopudn tou.
AplOu6C MAeupwV Tpiywva ABpolopa ywvLwy KupTtol V-ywvou
4
5
6

v
Mmopeite va poodLloploeTe ToV TUTIO TOU aOPOIoHATOC TWV YWVLWY KUPTOU V-yWVoU;

2x0A01: H épaotnpiotnta umopel va tporonotndei and to Sibaokovra(katd tnv kpion Tou) kot va

IntnVel and toug UaBNTEG Eva OonUEi0 OTO E0WTEPIKO TOU TMOAUYWVOU, Vo TO OUVOECOUV UE TIC

KOPUWEG TOU Kal va urtoAoyiocouv To adpoloud TOV ywVLWV ToU TTOAUYWVOU amo To adpoloua twv

YWVLWV TWV TPLYWVWV TTOU EXOUV OXNUATLOTEL

2x0A102: H Spaotnplotnta umopel va eniong va tpormormotn9ei Kot va YiVEL TIEPLOCOTEPO «AVOLXTH» AV

eV Um0 SelyTel OTOUG UATNTEG 0 YWPLOUOG TOU MOAUYwWVOU O€ Tpiywva, aAdd apefouv oL uadntéc va

avalntrioouv T Avon ywpic unodeién amo to dtbackovra.

L L

H épaotnpiotnta A8 avtiotolyel oto otoyo (3.4.1.) tou mpoypauuarog Znovdbwv (M4) kat ue tnv

vdomoinon tng emtdlwketal va avayvwpilouv oL HadnTeG ywVieg Ue MAEUPEC mapaAAnAeg n kadeteg.

7. 08nyieg yia tn Si6aokalia tov kedpalaiov
H S6acokahia tou kepalaiou katl n ulomoinon twv Apactnplotitwy Ba Sie€axbel cupPwva Ue TIg
urodeielg kat Ta oxOALa Tou TEPLEXOVTAL OTO MPOYPApa ZTTOUSWV.

8. Mola onueia MpéneL va MpooEgel blaitepa o SL8AoKwWV;

Xpnlouv oLaitepng mpoooxng amno to dibdokovta:

OL ouvnBelg mMapavonoelg yla Thv €vvola TnG mapaAAnAiag amd toug pabntég, OmMweg OTL apKeTol
pHabntég ouyxéouv TV évvola TnG apaAAnAiog pe Tnv évvola «opllovtieg eubeleg» (OMWE Kot TV
£€vvoLa TNG KOBETOTNTOC EVUOELWVY PE TLG «KATAKOPUDEG EVBEieg»)

Zxfipa 1 IxAua 2 2xipa 3 xNpa 4

Elval miBavo oplopévol pabnteég va Loxuplotolv OTL oTo oxfua 1 ol euBeieg ival MAAYLEG, OTO oxNua
2 ol guBeieg elval kABeTeg Kal OTL HOVo oTo oxua 3 ol eubeieg eival mapAaAAnAeg, evw oto oxiua 4
£€XOoUUE pLa euBeia KABETN, pila TapAAANAN Kot pLa TAGyLA..

9. A§lontoinon tng Texvoloyiag otnv Sidaockalia tou kepaliaiou.

Katd ™ Sie€aywyn tg dpaoctnpldtntag A6, Ue Thv omola eMSLUWKETAL N amodel€n Tou TUTIOU yLd TO
aBpolopa ywviwv kuptol v-ywvou, va aflomolnBel to meptPdrlov Suvapikng YewUeTplag va
KOTOOKEUAOTEL KUPTO TTOAUYWVO, va HeTpnBouv oL ywvieg Tou kat va Bpebel To aBpoloud toug. Na
petakwvnBel pia kopudr Tou, £€T0L WOTE TO MOAUYWVO VO TIOPAUEVEL KUPTO Kal va StamiotwOel n
otaBepOTNTA TOU 0BPOICUATOC TWV YWVLWY TOU.
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KEDAAAIO 4° : Tpiywva

Elcaywyn

J = 7 4: Torpiywvo eival to mAéov Bepehwdeg oxrpa tng EukAeidelog Nrewpetpiag. Ot oplopot 19,
20 kat 21 twv Ztoeiwyv (BLBAio I.) tou EukAeibn mepypddouv ta tpiywva. Me tov oplopd 19 opiletal
ot «Evduypauua oxiuata gival autd mou TeplkAgiovral amd svdUypauua TUAUATY, TPIMAEupa
QUTA TTOU TIEPLKAELOVTAL QIO TPELS, TETPATTAEUPA QUTH TTOU TIEPLKAELOVTOL IO TECOEPEG, MOAUNAEUpQ
QTIO TIEPLOOOTEPEG TWV TECCAPWV YPAUUES». Me Tov oplopo 20 opiletal Ot «Amd ta TpimAeupa
OXNUATA, QUTO TIOU EXEL (OEC TIC TPELG MAEUPEG ovoualeTal LOOMAEUPO Tplywvo, auto mou Exel SU0
UOVO TTAEUPEG (0G LOOOKEAEG Kol OKAANVO QUTO TTOU EXEL TG TPELG MTAEUPES dvioeg». Me Tov oplopo 21
opilovtal opoiwg ta opBoywvio, ouywvio Kat auBAvywvio Tplywva. Elval emiong xapaktnpLloTtikd otL
N MPWTN MPOTAON TwV oToLXelwv Tou EukAeidn adopd oTNV KATAOKEUT LOOTTAEUPOU TPLYWVOU Kal OTL
TO MEYOAUTEPO HEPOC TOU TPWTOU PBLBALOU Twv «ITOLKElWVY» elval aplepwUévo oTa Tplywva KoL TLG
LOLOTNTEG TOUG,.

PAVARA

Tolywva

1. Tu nepiéxel 1o KepdAawo «Tpiywva» KoL MWE TO TMEPLEXOUEVO CUVEEETAL PE TPOYEVESTEPO

O)XETLKO;

3710 T€TapTOo Kedpalato mepthappavovral:

e O 0pLOUOG LOOTNTOC TPLYWVWV KL KPLTAPLA LoOTNTAG TPLYWVWY (3 WPEG)

e [IpoTAoelg oTa LOOOKEAN Tplywva (2 wpeg)

e Tewpetplkol tOMoL (N Mepimtwon TNG SLXOTOMOU ywviag Kal TnG pecokabétou euBuypdaupou
THARATOC) (2 WPEG)

e AVLOOTIKEG OXEOELG oTa Tplywva (2 wpeg)

e [potdoelg oe XopdEg, Tofa, amootruata Kot epantopévn KUKAoU (3 wpeg)

1, AL B SIB ,‘>5/\|5| J/\_‘B“Y

H &wbackaAio twv Teplexopuévwyv Tou KedpaAaiou eival n OUVEXELM TOU TEPLEXOUEVOU TWV

nponyoupevwyY Kedbalaiwv Kal €xeL apeon oxéon pali toug, adou:

e J& TIpONYOUMEVEG TALELG oL MaBNnTEC €xouv SLbaxBel oe peydlo Babuo ta Tplywva Kot Tig
L6LOTNTEG TOUC (Oplopol, KpLTApLla LOOTNTOG, QAVICOTIKEG OXEOELC), XWPIC OUWC TIC AUOTNPEC
AMOSEIEELC TWV MEPLOCOTEPWVY LOLOTATWV.

e  MeydaAo HUEpOG TNG opoloyiag emiong ival yvwaoTtr) oToug Habntég

2. Narti eivat onpavtiko to kepalaio;

To Tplywvo Kal oL LBLOTNTEG Tou Tailouv onUavTiko poAo otnv EukAeidela MFewpetpia.

e KdBe moAUywvo pmopel va dlapeplotel oe tplywva, omote mpoPfAnuata mou eudavilovral oe
moAUywva avayovtal o mpoPAfuata o tpiywva (m.X. UTOAOYLOPOG eufadol TMOAUYwWVOU).
Avtiotpoda, Ue Tpiywva HmopoUe va KOTAOKEUACOUUE OAa Ta TOAUYwVAL.

e H UEAETN TWV YWVLWVY KOL TWV TIEPLOGOTEPWYV LELOTATWY TOUG YiveTal pe Tn BonBela Twv Tplywvwy

e To tpiywvo eivat moAUTIpo gpyaleio yia tn petadopd Kot Tn cUYKPLoN EUBUYPAUUWY TUNUATWY
KOl ywviwv KaBwg Kal yla tnv enilvuon mpoBANUATwY Lo0TNTAG EUOUYPAUUWY TUNUATWY Kal
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YWVLWY, ta omoia cuvnBwg avdyovtal oe MPOoPARUATO KATOOKEUAC Kol LodTnTag Tplywvwy. (H
KOTOOKEUH £ival ouoLaoTIKA amodetén Umapéng)

Méoa amnd tn Sdaokalia TG LECOKAOETOU EVBUYPAUUOU TUAMATOG KOL TNG SLXOTOUOU ywviag
yivetal pa KaAr eloaywyr 0Toug YEWHUETPLKOUG TOTIOUG

3. MNoleg ivat oL INUavTikéG 16£€¢ oto KepaAano;

To aBpolopa TV YwvLwV evog TpLywvou eivat 180 poipeg (6Uo opOE).

AnévavtL and peyoAUTtepn MAEUPA EVOG TPLywVoU BplokeTal peyalltepn ywvia Kot avilotpodpwg
Je éva TPlywvo, To PNKOG Twv SU0 MAEUPWVY KOL N TIEPLEXOUEVN Ywvia kabBopilouv TO UAKOG TNG
TIAEUPAG AMEVAVTL artd TNV ywvia.

H e€wteptkn ywvia evog Tplywvou eival ion pe to dBpolopa Twv 600 eVTOE KAl AIMEVAVTL YWVLWV
TOU TPLYWVOU

Ye kABe Tplywvo UTAPXEL €va onueio TIOU LoOTEXEL amod TIC KopudEég Tou (elval eyypalpo oe
KUKAO)

Y& KAOe TPlywvo UTAPXEL Eval ONUELD TTOU LOATIEXEL ATO TIG MAEUPEG Tou (sival meplypdipo os
KUKAO)

ApKei n LodTNTA TPLWV avTioTo WV MAEUPWV SU0 TPLYWVWV yLa va sival ioa

KaBe mAeupd tplywvou elval UIKPOTEPN amd to dBpolopa Twv Suo AAwWV TIAEUPWV TOU
(Tpywvikn avigétnTa)

4. Ze MO0 EPWTAMATA TIPEMEL VAL LITOPOUV VAL OITOVTOUV OL HaOnTEg;

1

YOAUUY> G h R throe o ¢ h YU A S hravrrys
MNwg TagvopolvTal Ta TPlywva G€ OXECN LE TLG TAEUPEG TOU KaL O OXEON LLE TIG YWVIEG TOU;

Mola elvat Ta KUpLA Kal Tota Ta SeutepeUiovTa oTolxela EVOG TPLYWVOU;

Mwg opileTal n LOOTNTA TPLYWVWV;

Mola lval Ta KPLTPLO LOOTNTAG TPLYWVWY;

Mold elval Ta 16N TPLYWVWV OE OXECN LLE TIG TTAEUPEG TOUG;

Mota eivat Ta dlaitepa xapakTnpLoTIKa KABe katnyopiag;

Mold eivatl Ta 16N TPLYWVWV O€ OXEDN LE TLG YWVIEG TOUG;

Mola eivat Ta blaitepa XOpaKTNPLOTIKA KABOE Katnyoplag;

v 1B, S8 st ¢~ [ 5 N A - - L

‘ 1 h>>7 >" >h

Moleg elval oL LBLOTNTEG TNG LECOKABETOU EUBUYPAUUOU TUAATOG; (YEWUETPLKOG TOTIOC)

Moleg elvatl oL LBLOTNTEG TNG SLXOTOUOU Ywviag; (YEWUETPLKOG TOTIOG)

‘I h/\“"_‘¢wl “W‘B'I ‘_h _”J,/\hY

MoloL TIEPLOPLOMOL UTIAPXOUV OTLG OXECEL UETAEU TwV MAEUPWYV EVOC TPLYWVOU ylo va glval
KOTOOKEUAGOLUO; (TPLYWVLKA avIoOoTNTa)

MoloL meploplOpol UTIAPXOUV OTILG OXEOELG UETOEU TWV YWVIWV €vOG TPLYWVOU yla va eivat
KOTOOKEUAGOLUO; (ABpoLlopa YWVLWYV TpLywVou)

[Molol meplopLlopol UTTAPXOUV OTLG OXEOCELG LETOED TWV MAEUPWVY KOL YWVLWY EVOG TPLYWVOU yLa va
glval KOTAOKEVUAGOLUO; (VOUOG NULTOVWVY)]

MoLoL TEPLOPLOKOL UTIAPYOUV OTLG OXECELG UETAEY TWV MAEUPWY KAL TWV YWVLWV EVOG TPLYWVOU WG

TPOC TLG UETAED TOUC AVLOOTIKEG OXECELG;

JTIC TPOTAOELG O XOPSEC, TOEQ, AmOoT AT KAl EPOATTTOUEVN KUKAOU:
Mw¢ kataokeualovtal Kot Twe opilovtal oL xopSEg, ToLa, anootiuata Kal ebanTtopévn KUKAOU ;

5. Nota LaBnoLaKA aMoTEAECHATA AVULEVOUHE HETA TN Sidaokalia Tou kedpalaiou;
Metd tn Sbaokalia Tou kedbahailov avapévoupe ol Habntég va elval os B€on:
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e  M1: va dlakpivouv Tov oplopd TN LoGTNTOC, amd TA KPLTAPLA LOOTNTAG TPLYWVWY KoL VO UITopoUV
va €€nyAO0OUV YLOTL yla TNV LOOTNTA TPLYWVWV apKoUV ALyOTEPEG CUYKPLoELG amd TG €L mou
armattel o oplopoc:

e M2: va SLakplvouv TOTE OXEOELG METAED TMAEUPWY KOL YWVLWV TPLYWVWY QNOTEAOUV KPLTHPLO
LOOTNTOC AUTWV KOl TIOTE OXL

e M3: va Kataokeualouv Ue kavova Kat Slafnitn éva Tplywvo ammd Ta avoyKaia yLa TNV KOTOOKEUN
OTOLXELO TOU TPLYyWVOU.

e M4: va kataokeudlouv He kavova kat dtafritn tn SotdéHo ywviag Kal tn HecokdBeto
€UBLYPAUUOU TUAMATOC:

e M5: va aflomololv TG LdTNTEG TNG SLXOTOHOU ywviag Kal tg pecokaBétou euBuypdppou
TUAMOTOG otV entAucn MpoBAnuATWY:

e  M6: va SLamoTWOooUY TNV AVOYKALOTNTA TNG TPLYWVLKAE avVIoOTNTAC OTNV KOTACKEUH TPLYWVOU-

e M7: va edpapuolouv otnv emniluon mpoPAnUdTtwy OTL amévavtl ano peyalltepn MAsUpPA evog
TpLywvou PBpioketal peyalltepn ywvia kot avilotpodpwc:

e M8: va KAVOUV TN YEWUETPLKI KATOOKEUN TNG EPAMTOUEVNG KUKAOU O€ onuelo autou

6. ApaoTNPLOTNTEG

OL Spaotnpdtnteg A9, A10 kot All, mou mpoteivovtal amd To MPOYPAUUO OTIOUSWY UMopouV va

uAormotnBoulv otn oxoALKn TAgn.

Apaotnplotnta A9

H Spaotnpiotnta A9 avtiotowyel oto atoxo (4.4.1.), tou lMpoypauuarog Emovdwv (M6) kat ue tnv

vdomoinon ¢ emSIWKETAL va SLAMIOTWOOUV Ol UAUONTEG TNV avayKAOTNTA TNG TPLYWVIKAG

QVIOOTNTOG OTNV KATAOKEUN TPLYWVOU.

e Na efetdoete av Kataokeudlovtol Tplywva HE UAKN TIAEUPWV TIC TIMEG TwV a, B, Y yla TIC
TEPUTTWOELG TOU TIOPOKATW TTivaKaL:

a |B |v
5 |6 |7
10 |3 |4
8 |9 |10
12 |3 |5

1 - = Avnéphotnplotnta vuAomoinVei peta tn SLéaokaAia TNG TOLYWVIKIG AVITOTNTAS TOTE ATTOTEAE(
artAn e@apuoyn tne. Mpoteivetal va 500el mpLv kal vo amoTeAETEL apopuUnon yla va avartuydoov
Sladlkaoieg mapaTnPNONG, MEPAUATIOUOU KAl SLATUTWONG ELKATLWV.

Apaoctnplotnta A10

Me tn épaoctnpiotnta A10, n onoia avtiotolyel oto otoyo (4.4.2.) tou Mpoypauuatog Zrovdwv (M7)
KoL UE TNV UAOTTOIN G TNG EMISLWKETAL VO EQAPUOCOUV OL UXTNTEC TIG AVIOOTIKEC OXECELG TTOU SLEMOUV
YWVIEC Kal TAEUPEG TpLywVou otnv eniAuon npoBAnudtwy.

nohc ot nwm

Me tn épaoctnpiotnta Al1, n onola avtiotoiyel oto otdyo (4.4.2.) tou lMpoypauuarog Zrovdbwv (M7)
KoL UE TNV UAomolinan tng eNLOLWKETAL VO EQAPUOCOUV Ol UATNTEG TIG AVIOOTIKEC OXETELG TTOU SLETTOUV
YWVIEC KaL TAEUPEG TPLywVOoU otV eniAuon npoBAnudtwy.

7. 08nyisg yia tn Si6aokalia tou kedpalaiov

H Si6aokahia tou kepalaiou Katl n uhomoinon twv Apaoctnplottwyv Ba Sie€axbel cuUPwWvVA HE TIG
umodeifelg kol Ta oxoAla Tou meplExovtal oto Mpoypappa Imoudwv. Katd tn Sibackaiia tou
kedalaiou:

1. Na emionpoavOel 6Tl yla TNV LoOTNTA TPLYWVWY apKOUV ALyOTEPEG CUYKPLOELG Ao TIG £€L TTou amalttel
0 0PLOUOG.

2. Na yivel wotopikny avadopd otnv amodelen tou EukAeidn Tou MepLEXETAL OTA «ITOLXELA» KAl OTO

UECQLWVLKO XOPOKTNPLOUO WE «pons asinorum» (yépupa Tou OVou), OMWE UTOSELKVUETAL Ao TO
Mpoypaupo Imoudwv.
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Znueiwon:

Mpokettat yia tnv anodeién tne npotaong (1.5) tou EukAeidn, yia tnv omoia ot pottntéc Yewpovoav
OTL N KATAVONG! TNG amaLTel «yaldouptvr UIoUoVA» Kol EMTELSH TO oxNUaA TNG anodelénc éuotals e
VEQUPA TIPOEKUYE 0 YAPAKTNPLOUOC «pons asinorum» (yépupa Tou ovou)

Jouguwva ue tv Mpotaon 1.5. twv «Stoyeiwvy, «3Ta I00OKEAN Tpiywva oL mapd tnv Badon ywvisg
elval (oeg¢ peTaéU TOUG Kot €av MPoektadoUV oL (0€C TAEUPEG TOU TPLYWVOU, OL YWVIEG TOU
oxnuatifovral kAtw amno tn Baon eivat uetaél Toug (Oegy.

H andbeién nou nepiéxetar ota Stotxeia tou EukAeidn bev eival amAn. Mia diapopetikn anddeién
elxe Swoel 0 ApLoToTEANG, evw uta amAouatepn anodeién eixe Swaoel o MAMTOG, 0 000G CUVEKPLVE TO
Tpiywvo ABI ue to tpiywvo AlMB, n amodelén autn Ouws Sev ywvotav mavra amodektn. H apyikn
dlatunwon kat amodetén tne mpdtaong anodidetat otov Oaln.

3. Na amodelyBel to kpuriplo wotntag opboywviwv Tplywvwv, To omolo avadépestal otnv
unotelvouoa Kal pa KABetn MAeUpd, KaBwg S€V MPOKUTTEL AUECA ATIO TA KPLTHPLA

4. Me adopun th SLX0TOUO Va UTTAPEEL LOTOPLKO CNUELWHA YLa TNV aduvapia TPLXOTOUNONG ywviag Ue
kavova kal StaBAtn

5. Na yivel wotopik avoadopd ylo TNV TPYWVIKA avicotnta Kat tnv 0féon twv Emikoupeiwv
d\ocodwv. Emiong va onuelwBei n AsltoupylkoTNTA TNG TPLYWVIKAG OVIOOTNTAG OTNV KATOOKEUN
TPYWVWV: yvwpilovtog to HAKN TPLWV EUOUYPAUUWY TUNUATWY UMopoUpe va amodavOolpe edv
UTLAPXEL TPlYWVO TO OTIOI0 £XEL TAL CUYKEKPLUEVA EUOUYPAPUA TUAKATO WG TTIAEU PEG.

2xoAto: H tptywvikn aviootnta nieptexetat otnv lMpotaon 1.20 twv otoiyeiwv tou EUkAeidn,

«KaOe tpiywvou ot 500 mAsupEcg eival UeyaAUTEPEG armo TNV TPITN, UE OMOLOVONTIOTE TPOTTO KAl AV
AauBavovrary  («lfavtog tpiywvou at bvo mAeupal tc Aoutn¢ ueilovég elol  mavin
uetadauBavouevor»). Ma va dtacupouv ot EnttkoUptot tnv Mpdtaon 1.20, cuvrndnlav va Aéve ot auth
elvat mpopaviic kat yLa éva yatdapo kat OtL & XPELALETAL KATTOLO CXNUA.

6. Q¢ edappOoyn TNG TPLYWVLKAG AVIoOTNTAG, va SlepeuvnBouUv oL oxXeTkEG B€aelg U0 KUKAwV. Ma TNV
napandvw Slepelivnon Mpoteivetal n xprion AoyLopkoU SUVOULKAC YEWUETPLAG.
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KEDAAAIO 5° : NaparAnAdypappa - Tpanélia

Elcaywyn

310 mpwto BLBAlo Twv otoleiwv tou EUKAELSN SlveTal 0 OpLOUOG TWV KUPLOTEPWY TETPATTAEUPWV:
«ATIO T TETPAMAEUp oxNUATA, TETPAYyWVA Elval ekeiva mou eival LoomAsupa kat opBoywvia,
etepounkn eivat ekeiva mou eivat opBoywvia aAda oyt toomAeupa, poubol eival ekeiva mou eivat
toonAeupa aAda oxt opBoywvia ko pouBoetdny eivar ekeiva mou Sev givatl LoomAsupa 1 opBoywvia.
Ta umodownta ovoualovtal tpanedia» (Stolxeia, BitBAio 1, opiouog 22). Onwg eival yvwoto, ta
TETPATAEUPA ATAV YVWOTA KAl gixav pehetnOel mptv amnd tov EukAeibn.

D¢<>

MapaAAnAoypauua kat tpanédla

1. TunepLéxel to kedpalato «MapaAAnAdypappa - TpamEJLa» Kol WG TO TEPLEXOLEVO CUVEEETAL e
TUPOYEVECTEPO OXETLKO;

SUppwva pe Tto Mpoypaupa Zmoudwv, oto kKepdlawo «MapaAAnAoypappa - Tpamélion
nepthapBavovral:

o NapaAAnAdypappa: 0pLOMOG, LBLOTNTEG, KpLtrpLa (3 wpEeg)

o  EwSka mapaAAnAoypappa: OpBoywvio, PoupBog, Tetpaywvo (3 wpeg)

o  Edappoyeg twv naparAnAoypdppwy (5 wpeg)

®  XapaKkTnploTka onuela tplywvou: Eykevtpo, Mepikevtpo, OpBokevtpo, Bapukevtpo (5 wpeg)

o Tpamella (2 wpeg)

2. Nnari eivo onpavtiko to kedpalato;

H onuaoia tg SidackaAiog tou Kedpalalou, £YKELTOL OTO OTL TEPVAUE QMO TN HEAETN TWV
mapaAAfAwWV eUBELWY KAl TWV TPLYWVWY, 0TN UEAETN TTEPLOOOTEPO CUVBETWY OXNUATWY, OMWG lvat
Ta mapaAnAdypappa Kot Ta Tparedla. H peAétn Twv Wlothtwy Twv mapalAnAloypdupwy odnyel ot
evOLOdEPOVTA CUUTIEPACHOTA YLA TN OXEON METAEU TWV TAEUPWV TOUG, TWV YWVLWV TOUG Kol TwV
Slaywviwv Toug

3. MNoleg eivat oL INUavTkEG 16£€¢ oto KepAAano;

Q¢ InUavtikeg 16€e¢ Tou kedahaiou pumopolv va BewpnBouv:

e Hoyéon twv anévavtl MAsupwv Twv mapaAAnAoypdppwy, oL onoieg ival mopdAAnAeg kot (oec.
e Hoyéon twv anévavtl ywviwy Twv tapalAnAoypdpwy, oL omoleg elval Loec.

e Hoyxéon twv dtaywviwv Twv maparlnloypdiwy, oL omoleg eival Siyotopouvtal.

e OLouppeTpieg mou Slamotwvovtal ota mopaAANASGYpOUA.

e OLbldpeool twv Tpameliwv gival logg e To NULaBpolopa Twv TapaAAAWY TTAEUPWV TOU.

e  To XOpOKTNPLOTIKA onueia tplywvou (Eykevipo, Mepikevipo, OpBokevtpo, BapUkevipo)

4. Ze MOLAL EPWTAHOTA TIPETEL VAL LITOPOUV VAL AITAVTOUV OL HaBNTEG;

Meta tv ohokArpwon tng ddaokaliag Tou kedpalaiou ol pabntég Ba pmopolv va amaviolv ota

gpwTApaTa:

e [Nwg opilovtat ta mapalAnAdypaupa; (tetpaywvo, opBoywvio, pduPog, mapaAAnAoypappuo,
LoooKeAEG Tpamello, Tpaméllo)

e [loLeg elval oL XOPOAKTNPLOTIKEC LOLOTNTEG TWV MApaAANAoYypAUUWY;
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e [lowd lval ta KpLTApLa yLa va ival éva TETpAAgupo mapaAAnAdypapLo;

o [lolg elval oL L8LOTNTEG TwWV Staywviwv Twv mapaAAnAoypappwy;

e [Nwg talvopouvtal ta maparlnAoypappa pe Baon Tig tdLdtnTeg ToUuG;

e [wg evroniloupe tn O€0n TOU TEPIKEVTPOU Kal Tou opBokevipou avaloya pe To €idog Tou
TPLYWVOU;

e [olég eival oL LBLOTNTEG TNG SLapéaou tou Tpameliou;

5. Mol LaBnoLokd AOTEAEGHOTO AVAUEVOUHE META T Stdaockalia Tou Kedpalaiou;

Meta tn ddaokalia Tou kepahalou avapévoupe oL Labntég va elval og Béon:

e Na Slakpivouv Tov 0plopd amd TG LBLOTNTEG TaPAAANAOYPAUWY KAl Ao Ta KPLTAPLA TIOU
e€aodalifouv ot éva TeTpdmAsupo eival mopoaAAnAdypappo. (Xtéxog 5.1.1 tou MpoypAppatog
Inoudwy, Apaotnplotnta Al2)

e Na miotonowolv to woduvapo Uetafld 600€vtog oplopol Kal EVOC €K TWV TIPONYOUUEVWV
kpttnpiwv. (2t6)0¢ 5.1.2 tou Mpoypdupatog moudwv)

e Noa tafvopoUv To TOPOAANAOYpPOUpA HE BAon TG SLOTNTEC TOuG. (XZToxog 5.2.1 TOU
Mpoypdupatog Smoudwy, Apactnploétnta Al3)

e Noa eléyyouv pe avtutapadeiypata tnv aAnbela avilotpodwv TPOTACEWYV OXETIKEG ME TLG
1816 tNTEC TWV maparnAoypdppwy. (£tdxog 5.2.2 tou Mpoypdppotog Smoudwy)

e No SLATIOTWVOUV CUMUETPLEG (KEVIPLKEG, OEOVIKEG) o TapOaAAnAdGypappa. (2toxog 5.2.3 tou
Mpoypdupatog Smoudwv).

e No XpnoLUOMoLoUV TIG LBLOTNTEG TwV MapaAAnAoypAUpwy otnv enilucn mpofAnuatwy (Ztdxog
5.3.1 tou Mpoypdaupatog Znoudwy, Apactnpldétnta Al4)

e Na evromilouv TG BECEL TOU TEPLIKEVTPOU Kal Tou opBokévtpou avahoya pe to €idog Tou
TpLywvou. (2toxog 5.4.1 tou Mpoypappatog noudwy, Apaoctnplotnteg Al5 kat Al6)

e Na aflomolovv tnv W6LoTNTA NG Slapécou tou tpaneliou otnv enthucn mMPofAnuatwy. (ZToxog
5.5.1 tou Mpoypdupatog Zmoudwy)

6. ApaoTNPLOTNTEG

Ou 6pactnplotnteg A12, Al13, Al4, A15 kai Al6, mou Tmpoteivovtal amd To MPOYPAUHUA OTIOUSWV
Umopouv va uhomotnBouv otn oXoALKr Tagn.

Apaotnplotnta A12

H Spaotnpiotnta A12 avrtiotoiyel oto otoxo (5.1.1.) tou [lpoypduuato¢ SmoudwV Kol UE TNV
vdomoinon tn¢ embiwketar va Slakpivouv ot uadntéEC TOV OpLOUO OO TIC LOLOTNTEC
napaAAnloypauuwyv kot omd T Kputiplta mou  eéaocalilouv OTL Eva TETpAmAgupo Elval
napaAAnAdypaugio.

LIRS NV R

Me tn épaoctnpiotnta A13, n omoia avtiotolyel ato atdyo (5.2.1.) tou lpoypauuatog SToudwv Kot Ue
™V vdomoinaon tn¢ emtbLlwkeTal va Taétvououv ot uadntéc ta napaAinAoypauua ue 8aon tic LSLOTNTEC
ToUG.

P I VR I

Me tn épaoctnpiotnta A14, n omoia avtiotolyel ato atdyo (5.3.1.) tou Mpoypaupuatoc Smoudwv Kal Ue
™MV vAomoinar tng EMISIWKETAL VA XPNOLUOTIOLOUV ol UadINTES TIG LOLOTNTEC TwV mapaAAnAoypauuwyv
otnv entiluon npoBAnuatwv

nohc o fmptoh

Me tn épaotnpiotnta A15, n ornoia avtiotolyel oto atdyo (5.4.1.) tou Mpoypaupatoc Zmoudwv Kat ue
™MV vAomoinon ¢ EMIOLWKETAL Vo EVTOTI{OUV Ol UAUNTEC TIC TECELG TOU TIEPIKEVIPOU KoL TOU
opUokEvtpou avaloya Ue To €(60¢ TOU TPLywVOU.

nohc o fime o h

Me tn dpaotnpiotnta A16, n onoia eniong avtiotolyel oto otoxo (5.4.1.) tou Mpoypaupatoc Zrovdwv
Kal Ue v vAomoinaon tne emSIWKETAL Vo vTomi{ouV ol uadntég tic BETELG TOU TTEPLKEVTPOU KOl TOU
opUokEvtpou avaioya Ue To €(60¢ TOU TPLywVoU.
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7. 06nyieg yia t Sidaockalia tou kepalaiov

H Si6ackahia tou kepalaiou Katl n uhomoinon twv Apaoctnplot)twyv Ba Sie€axbel cuUPwWvVA HE TIG

urodeielg kal ta oxdAla ou mepléxovtal oto Mpoypappa SToudwy.

8. Mola onueia péneL va MPooEEel bLaitepa o SL6GoKwWV;

e H Kkatavonon €Kk UEPOUG TwV padntwv tng Stadopdg UeTafld «LKOVAC» KOl «aVOYKAiag»
ouvenKkng

e To ampoodOKNTO AMOTEAECUA TA UECA TWV MAEUPWV KAOe TETPAMAEUPOU va €lval KOPUDEG
napaAAnloypdppou ta mapalAnAdypappa tou oxnuatifovrat and Ta uOUYpOUUA TUAUATA TTOU
opifovtal amnd Ta HEca TwV MAEUPWY OTIOLOUSATIOTE TETPATIAEUPOU.

e H oxebdlaon BonBntikng eubeiag yla Tnv anodelgn g npdtaong 6Tt To UOBUYPAULO TUAUA TIOU
oUVOEeL Ta PEoa SUO MAEUPWY TPLYWVOU eival tapdAAnlo mpog tnv Tpitn mAsupd Kal (oo pe To
ULoo TNG.

e Heudung anddelgn g mpotacng OtL Ta UPn MAVTOE TPLYWVOU CGUVIPEXOUV
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KEDAAAIO 6° : EuBtieg kou enineda oto xwpo

Elcaywyn

H EukAeidela Itepeopetpia meplypddel To XWPO TWV TPLWY Slactdoewv Yéca otov omoio {oUpe. Ot

TPOTAOEL ToUu EUKAELdN yla tn Itepeopetpia mepléxovral ota tpia teAevtaio BLBALa (XI., XIl., XIIL.)

TwV ITolXelwv. TUpPwva PE TOUG OpLoHOUC Ttou Sivel o EukAeidng:

o «JTEPED Elval QUTO TTOU EXEL UNKOG KAl TAATOS Kot Badoc» («2ZTEPEOV €0TL TO UKOG KAl TAATOG
kat Bavocg gyovy», EukAeibng, Stoyeia Xl., opoc o).

Me Tov 0pLopO auTo, opilel o EukAeidng tnv évvola Tou oTteEpPEOV OTOV TIPWTO OPLOUS TOU EVEEKATOU

BiBAlou Twv «Ztoxeiwvr. Kat ouveyilet:

o «3TEpeoU b€ MEPAG emLpaveLar» (2towyeia XI., Opog 8°),

o  «‘Euleia mpog entinedov opVn €0TLy, OTAV MPOC MACAG TAG ATOUEVAS AUTHG VTEiac Kot oUoaG
&V Tw [umokeluévw] ermebw opdag motel ywviag» (Ztoeia Xl., Opogy’),

o «Eminebov mpog eninebov op¥ov €0Tly, OTAV AL TN Kown Toun TwV EMUMESWV MPo¢ opddc
ayoueval euBeial ev evi Twv emMEdWY Tw Aonw emnédw mpo¢ opBac wotvy...» (Ztoxeia XI.,
Opos &),

o «EuUeiac mpog emninedov kAiowg 0Ty, OTAV QMO TOU WUETEOPOU MEPATOC TNG euleiag emi TO
eninedov kavetog axdn KoL Ao TOU YEVOUEVOU ONUELOU ML TW €V TW EMUTESW MEPACS TNG eVTeiag
eulsia emileuydn, n neplexousévn ywvia umo tne aydeionc kat ¢ epeatwonc» (Ztoixeia Xl.,
Opoc €’).

310 KEbAAALO aUTO, HECO ATIO TN UEAETN TwV €UOELWV Kal TWV EMIMESWY OTO XWPO ETULSLWKETAL N

peTdBaon amd TG Evvoleg G Mewpetpiag Tou Emumédou (Emumedopetpia) oe autég tng Mewpetplag

Tou Xwpou (Ztepeopetpia).

1. Tunepiéxetl to kepahato «EuBeieg Ka enineda oTo XWPO» KAl WG TO MEPLEXOUEVO CUVSEETAL ME
TUPOYEVECTEPO OXETIKO;
JOpdwva pe to Mpoypappa Inovdwy, oto kedpalato meplapBavovtal oL eVOTNTEG:
n“s’sl ¢ h 5"‘54h‘_"L_"’ éO—'“.L')
e 0 oplopog NG Newpetplag Tou Xwpou
e O 0plopdg evog eMUTESOU OTO XWPO Ao TPla pn cuveuBeLlakd onueia
e  TpomoL oplopol evog eTUMESOU
e JXETIKEG B€oeLg eUDELWV TOU XWPOU
e Hévvola twv acuppatwy eubelwv
e JXETIKEG BEoeLg euBeiag Tou XWpPou Kal emLnedou.
®  JXETIKEG DECELG EMUMESWY TOU XWPOU — TOUN eTUNESWV — lebpn ywvia.
h ¢s+’">h_hc\'|h|‘las§'<'_'<’_|m" 5“5‘_/\ ¢ h* BT ' T w
e NapalnAia euBelwv
e Napal\nAia euBelwv Kat eMMESWY
e NapalnAia emumédwyv
e To pecomnapalinAo eninedo
e  KaBetotnta eubelwv
e KaBetotnta emumédwv
e KaBetotnta eubelwyv Kal eMUTESWV — KpLTrpLo kaBetdtntog eubeiag oe eninedo — Bewpnua TPLWV
KOOETWV — pecokaBbeto emninedo o euBUYPAUUO TUNHA

2. Narti eivat onpavtiko to kepalaio;

H onuaoia tou kedalaiou gival peyaln, adol o xwpog anoteAel To Koo untoBabpo tng avBpwrmivng

eunelpiog. H onupacia tng dtdaokaliag Tou oto AUKELO £YKELTOL OTO YEYOVOC OTL OL LaBNnTEG:

e Elodyovtal oTn HEAETN TOU XWPOU TWV TPLWV SLAOTACEWV...

e  EKTOG armo tnv enomntela aflomolouv kal tn pavracia Toug otnv avtiAnn Tou xwpou

e 'Exouv tn duvatotnta va PeAETHOOUV TPOPOALIKES QTIELKOVIOELG KAl APAOTACEL OXNUATWY TOU
XWwpou oto eninedo.
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3. MNoleg ival oL INUavTikég 16£e¢ oto KeddAano;

Q¢ Inuavtikeg 16€e¢ Tou kedbaAalou propolv va BewpnBouv:

e OLTpOMOL OPLOKOU £VOG ETULIESOU

e Hb6iebpn ywvia

e OLoaouppateg eubeieg

e OL évvoleg TnG mapoAAnAiag: euBelwy oTo XWPOo, euBeiag Kal eMTESOU 0TO XWPO, EMMESWV O0TO
Xwpo

4. J€ MOLOL EPWTILOTAL TIPETIEL VAL LITOPOUV VA ATTOVTOUV OL PLatONnTEG;

Meta tv ohokAnpwon tng ddaokaliag Tou kedpalaiou ol pabntég Ba pumopolv va amaviouv ota

EpwTApOTA:

e [lowa elval ta Bacikd otoleia Tou wpou;

e [wg opiletal éva eminedo oto YWpPO;

e [loleg eival oL OXeTIKEC BEoeLC eUBELWY, EMIMESWY, EVBELWV Kal ETUMESWVY OTO XWPO;

e Nuwg opiletal n mapalnAia euBelwv oTo XWPEO;

e Nwgopiletal n mapaAAnAio euBelwyv Kat eMUTESWY;

e Nwg opiletal n mapaAAnAia emmedwy;

e [Nwg opiletal to pecomapadlinio emninedo;

e [wg opiletal n kaBetdTNTA EMUMESWVY;

e [wg opiletal n kaBetdTNTA ELBELACG KL ETILITESOU;

e WG amodelkvUETAL TO KpLTrplo kabetdtntag eubelag o emimedo kAl To Bewpnua TWV TPLWV
KOOETWY;

e T[lolog elval YEWUETPLKOG TOMOG OTO XWPO, TWV HECOKAOeTWY eUBewwv €vog eubBuypdppiou
TUAMATOG;

e Nwg dladopomolouvtal HeTAEU TOUG oL KABETEG amo TG acVUBATEG eUBELEG;

e Nwg dladopomolouvral HeTafU TOUG oL KABETEC amo TG opOoywvieg eUBeleg;

e [wg Stadopomnoleital n kaBetdtnTa o ubeia Tou emumESou amod tnv kabetotnta ubeiag oto
eninedo;

5. Nota HaBnoLlakd amoTteEAECHATA AVUUEVOUHE HETA TN Stdaokalia Tou kedpaAaiou;
Katd tn 66ackaoAia tou kedboAalou avapévoupe va TpayupatomolnBel n petafacn amod tnv
EmuneSopetpla otn Ztepeopetpia pe TNV aviumapafolr aflwUATwy, OpLOUWY, EVVOLWV KOl LELOTATWY
KalL va YIVEL N eLoaywyn TWV Ladntwv oTo Xwpo TwV TPLWV SL00TACEWV.
310 mAaiolo auto, peta tn StdackaAia Tou kepaAaiou avapuévoupe oL pabntég va eival os B€on:
e Na oxedlalouv Ta Baotkd oTolyelo Tou xwpou (2Ttoxog 6.1.1 Tou NpoypAppatog Zmoudwv)
e Na avoyvwpilouv TIG OXeTkEG B€oelg euBelwy, emumédwy, euBelwy Kol EMUMESWV OTO XWPO.
(2t6x06 6.1.2 TOU MpOYypdppaTog ZToUdwy)
e Na diakpivouv:
(a)tnv maparnAia euBelwv
(B)Tnv mapaAAnAla euBeLwy Kat EMUTESWV
(y)tnv mapaAAnAia emumédwv
(2t6x0¢6 6.2.1 TOU MpOoypdppaTog ZoUVdwy)
Na avayvwpilouv:
(a) TV KaBeTOTNTO EVBELWV
(B) TNV kaBeTOTNTA EMUMES WV
(y) Tnv kaBetdTNTA ELOELWY KOl EMUTESWV.
(2tox06 6.2.2 TOUL MpOYypapuatog moudwv)
Na Sdtadopomnotovv:
(o) T kKABEeTEG pETAV TOUG €LBEieg amo TG opBoywvLeg euBeieg Kal
(B) Tnv kaBetoTNTA O€ €LBEiQ TOU eMUMESOU amd TNV KabetdtnTa eubeiag oto emninedo.
(2toxog 6.2.3 Tou Mpoypappatog Zmouvdwv, Apactnplotnteg Al7 kal A18)
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6. ApaoTNPLOTNTEG

OL dpaoctnplotnteg Al7 kal A18, mou mpoteivovtal and To MPoypappa omoudwv prmopolv va
vAormownBoulv otn oxoALKn TAgn.

Apaotnplotnta A17

Me tn bépaotnpiotnta Al7, n onola avtiotolyei otoug otoyous (6.1.2 kat 6.2.2), tou lpoypauuatog
Zroubwy kat Ue TNV UAomoinor) tng emblwkeTal ot uadntés va oxebiadouv ta Baoika atolxeia Tou
XWPOU Ka va avayvwpilouv TNV KAFETOTNTA EVTELWV, EMMTESWV, EVIELWV KAl EMTESWV OTO YWPO.
Apaotnplotnta A18

Me ™ bpaotnpidotnta A18, n omoia emiong avtiotoixel otoug¢ otdyous (6.1.2 kat 6.2.2), TOU
Mpoypauuatog Zmovdwv (M6) kat pe tnv vuAomoinan tng eMSLWKETAL Ol UaBNTEG va axebialouv Ta
Baotka oTolxeia ToU ywpou Kat va avayvwpifouv v kaFeTotnTa VTELWY, EMMESWY, EVTELWV Kal
EMMESWV OTO XWPO.

7. 08nyisg yia tn Si6aokalia tou kedpalaiov

H S6aokahia tou kepalaiou katl n uhomoinon twv Apaoctnplotitwyv Ba SiefaxBel cuUPwWvVA HE TIG
umodeifelg kal ta oxoAla mou TeplExovtal oto Mpoypappa Zmoudwv kat Ba ulomownBouv ol
Spaotnplotnteg A17 kot A18.]
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B TAZH

ANTEBPA

KEDAAAIO 1° - Tplywvopetpia

Tu mepléxel 1o kKepdAao NG TPLYWVOMETPLOG KOL TWG TO OUTO TEPLEXOUEVO OUVOEETAL HE
TLPOYEVECTEPEC YVWOELG TWV pHodntwv;

OL paBntég oto NUUVAGCLO €XOUV UEAETNOEL TTIOAEG €VVOLEG TNG TPLYWVOUETPiag. Exouv oploel toug
TPLYWVOLETPLKOUC aplBuolc ofeiog ywviag os opboywvio Tpiywvo Kol Toug €Xouv YEVIKEUOEL yla
omoLadNMOoTE ywvia, og cuoTnua opboywviwv cuvietayuévwy. Exouv akdpa yvwploel Tnv évvola Tou
povadiaiov (Tplywvopetpkol KUKAOU), wg epyaAeiou yla TNV armAomoinon Tou TUMou UTtoAoyLopoU
TWV TPLYWVOUETPLKWY aplOpwy ywviag oe ocuotnua opBoywviwv cuvtetaypévwy. Exouv amodeifet kat
XPNOLUOTIOLOEL TIG BAOIKEG TPLYWVOUETPIKEG TAUTOTNTEG yla TNV amOSeLlEén GAAWY TAUTOTATWY Kal
ToUuG NOUOUG NULTOVWV-CUVNULTOVWV yLa TNV ETIAUCH TPLYWVWV.

Itnv taén auty 6a PEAETAOOUV TOUG TPLYWVOUETPLKOUG aplBuoUG OMoLaoSATOTE ywvilag, HE TNV
£L00YWYN TWV OKTWIWV w¢ povadag pétpnong ToOfwv Kal ywviwv. Oa XpnoLUOTOLCoUV ToV
TPLYWVOUETPIKO KUKAO yla TNV Ovaywyrn TOU UTIOAOYLOMOU TWV TPLYWVOUETPIKWY OpLlBuwvV
OTIOLAOSATIOTE YWwViag, 0TOUC TPLYWVOHETPLKOUC aplBpoug ywviag tou 1% tetaptnpopiou. Oa pdbouv
vo ETUAUOUV PBOOCLKEG TPLYWVOUETPLKEG €ELOWOEL OAAA KL TPLYWVOUETPIKEG €ELOWOELS TIOU
KotaAnyouv otig Paoctkég. TEAOG Ba peAetrioouv TIG BOOIKEC TPLYWVOUETPLKEG CUVAPTNOELG Kal Ba
ETEKTEIVOUV TN HEAETN TOUG KAL OTLC TPLYWVOLETPLKEG CUVAPTIOELG TNG LoPPNG:

f(x) = p-nu(wx) + B kot g(x) =p-cuv(wx) + B, omou p, B, w? R.

Mati eivat onpavtikd to kepdAaro tng TPLYWVOUETpiag;

OL TPWYWVOUETPLKEG OUVOPTNOELS eneldn meplypadouv  emovalapBovoueveg Sladlkaoieg,
XpNoLlomoLlouvTal oTn HovteAomoinon MepLodikwy dawvopévwy, OMwe n TaAAvTwon, To KUUa, To
NAEKTPLKO PEVUA, OL TNAETIUKOLWVWVIEC K.A. ATTOTEAOUV ETILITAEOV KOl £VOL ONUOVTLIKO pyaleio To omoio
XpnolomoLe(tat yla va HehetnBel pia molkilia Bepdtwy ota padnuatikd. Ma xpnoldomnololvtal yla
TOV UTIOAOYLOMO OAOKANPWHATWY, OTNV TPLYWVOUETPLKA HoPdr TwV HLYoSIKWY OTIC TIUPAUETPLKEG
€€LOWOELG TWV KWVIKWV TOUWYV, K.4.

Moieg eivat oL onpavtikég WEeg oto kedpalato tng TplywvopeTpiag;

- To aktivio wg povada HETPNONG TOEWV KAl YWVLWV.
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- O tplywvopetpikol aplBpol plag omolacdnmote ywviag, pmopolv va avaxbolv os umohoylopo
TWV TPLYWVOUETPLKWV aplOuwyv piag ywviag tou 1% tetaptnuopiou.

- Hmneplodkdtnta eival Baotko XOpaKTNPLOTIKO TWV TPLYWVOUETPLKWY CUVOPTCEWV.

- Htpywvouetpia Bonbael otnv alyeBpomnoinon yewpeTplkwy {nTtnuatwy, Sivovtag £TotL €va oAU
Sduvatod véo epyaleio yla tn yewpetpla.

Z€ mola epwTrpaTa Oa MPENEL v UItopoUV val aravtouv oL padntég

El TiLovopAZoupe OKTIVIO KOl Ttolo OXEON CUVOEEL TIG HOLPEG KAL TA AKTIVIO WG LOVASEG PETPNONG
TOEWV KOL YWVLWVY;

E2 TMowa oxéon ouvdEEL TOUG TPLYWVOUETPLKOUG aplBpous ywviwy Tou elval avtiBeteg, mou €xouv
dBpotopa 180°, tou Stadépouv katd 180° kat Twv ywviwy pe adpotopa 90°.

E3 Motot eival oL TUMOL TOU XPNOLUOTOLOUUE Yyl TAV avaywyr TOU UTIOAoylopol Twv
TPLYWVOLETPLKWV aplOPwV omoLacdAmoTe ywviag, 0TOV UTIOAOYLOMO TPLYWVOUETPLKWY aplOwv
ywviag tou 1% tetaptnuopiou tou;

E4 Nolog eival o yevikdg TUMOG Twv AUCEWY e€loWoEwY TNG HOPdNG: NUX = A, CUVX = o, £bX = q,
odx =q;

E5 MMoto eival to Bacikd XapaKTNPLOTIKO TWV TPLYWVOUETPLKWV CUVOPTHOEWV;

E6 Mwg epunvelovtal oL YeVIKOL TUTOL TWV AUCEWV TWV TPLYWVOUETPLKWYV EELOWOEWVY OTO TAALCLO
TWV TPLYWVOUETPLKWY CUVOPTHCEWY;

E7 Motwog gival o poAo¢ Twv Tapopétpwyv p, B,w ¢ R 0T ypadKEC TOPACTACELS TwV
TPLYWVOUETPLKWY cuvaptnoswy TnG popdng : f(x) = prnu(wx) + B kat g(x) =p-ocuv(wx) + B ;

Mol LadnoLlakd aAmoTeEAECLOTO AVOUEVOUHE HETA T Sibaokalia tou kepaAaiou;

Metad to télog Tng StdaokaAlag Tou kedaAaiou oL pabntég Ba mpEmel va ival tkavol va :

M1 Na opilouv ToV TPLYWVOHETPLKO KUKAO Kal Vo yvwpilouv ToV TpOMO MoV TOPLoTAvovTaL 6° auTov
oL TPLYWVOUETpLKOL aplBuol ywviag o polpeg n aktivia.

M2 Na xpnoLuomoLoUV TO aKTIVIO WG povada HETpnong Tofwv Kat ywviwy (otdyxol M.2, 1.1.1)

M3 Na SLaTUTWVoUV Kol VoL XPNOLUOTIOOUV TLG OXECELS TIOU OUVOEOUV TOUG TPLYWVOUETPLKOUG
aplBuolc Twv ywviwv Tou sival aviiBetec, mou éxouv dBpolopa 180° (mopomAnpWHATIKEC
ywviec), mou Stadépouv katd 180° Kot TwV YywvLwy He dBpotapa 90° (GUUMANPWHOTIKES YWVIEC).

(otoxoL Nz, 1.2.1)

81



M4 Na yvwpilouv TIC OXECELC TIOU XPNOLUOTOLOUVTAL YLol TNV OvVOywyr) TOU UTIOAOYLOPOU TwvV
TPLYWVOLETPLKWV OpLBUWY OToLAoSATOTE ywviaG 0TOV UTIOAOYLOUO TPLYWVOUETPLKWY aplOpwv
ywviag tou 1% tetaptnpopiou kat va Tig xpnotponotovy. (otdyot MN.2, 1.3.2)

M5 Na emtAUOUV TLG BOOLKEG TPLYWVOLETPLKEG e€LlO0WOELG. (otoxol .2, 1.3.1)

M6 Na XpnoLLoToLloUV ToUG YEVLKOUG TUTIOUC TWV AUCEWV yLa TNV ETAUON €§LOWOEWV TTOU aVAyovTOL
o€ BOOLKEG TPLYWVOUETPLKEG e€lowoels. (otoxol M.z, 1.4.2 kot 1.4.3)

M7 Na HeAETOUV TIG TPLYWVOUETPLKEG GUVOPTAOELG KAL VA avayVwPL{ouv TO pOAO TWV TAPAETPWY P,
B, w® R OTIC TPLYWVOUETPLKES ouVAPTHOELS TNG HOopdAC f(X) = p-ni(wx)+ B kot g(x) =p-cuv(wx)+B.
(otoxoL M.z, 1.4.4)

0d8nyieg yra tn Stdaokalia tou kedpalaiov tng TplywvopeTpiog

‘Oca avadépovtal oTn CUVEXELA Elval TIPOTELWVOUEVA WOTE 0 SL6AoKWY va SLaBETeL pia opyavwpévn
npotaon Stbaokaliag.

Katd apxnv kahd Oa eival o S16dckwv va SLaBETEL pla yeVIKN €LKOVA yLoL TOV TPOTIO KE Tov omolo Ba
e€ehyBel n Si6ackahia Tou kepaAaiov OMwE N MAPAKATW.

Tpwywvopetpia
|
| | | |
TPLYWVOLETPLKOG KUKAOG Avaywyr oto 1o TPLYWVOUETPLKEG TPLYWVOLETPLKEC
TpLywvopeTpLkot apldpot TETOPTNUOPLO egLowoelg ouvaptioeLs

toéwv/apldpwyv

Me Bdon ta pabnolakd amoTeAEoUATO KOL TA EPWT AT OTa omoia Ba MPEMEL va UIopel va amavta
0 HoBntn¢ peta tn Sidaokalia tng Tplywvopetplag, Ba emonuaivape otL:

e TPLYWVOUETPLKOG KUKAOG — TpLywVOHETPIKOL apLtOpol To§wv / aptduwv

1) Itnv mponyoUpevn TAEN oL HABNTEG XPNOLUOTOLNCOV TOV TPLYWVOUETPLKO KUKAO yla va
QTAOTIOL)OOUV  TOV  UTIOAOYLOHO TWV TPLYWVOUETPIKWY Ywviwv o€ opboywvio oclotnua
ouvTeETayuEVWY. AdouU yivel pla emavainyin otnv €vvolo ToU TPLYWVOUETPLKOU KUKAOU, Xtilovtag
EMAVW OTNV MIPOYEVEDSTEPN EUMELPLA TWV HABNTWY, EMSLWKETAL:

- Na avtiAndBoulv tv avaykn, mou Tov Snuolpynos Kol KAt €MEKTACN TNV avaykn Snuloupyiag
KOl XpongG Hobnuatikwy epyaleiwv yla TNV amAoUoTEUCH UTTOAOYLOUWV.

- Na avadexBolv Ta TAEOVEKTAMATO TOU TPLYWVOMETPLKOU KUKAOU OTOV UTIOAOYLOUO TWV
TPLYWVOLETPLKWV aplOpwy ywviag.

- Na a€lomotjoouv tnv évvola TNG OETIKAG Kal apvnTIKAG Gopag Kivnong oTov TPLYWVOUETPLKO KUKAO
ylaL vaL KATAVOr o0V TIG BETIKEG— OPVNTIKEG YWVIEG.

Na toviotel akopa Ot :
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- opxA METPNONG TwV TOEWV (YWVLWV) OTOV TPLYWVOLETPLKO KUKAO €ilval To onpeio TOUAG Tou UE ToV
afova x'x, elte katd tn etk popa (aplotepdotpoda) omote Exoupe BeTikd TOa (Yywvieg) eite
KaTd TNV apvntiki dopad (de€ldotpoda) omote €Xou e apvnTIKA TOEa (YwVvieg).

- 8ev apkel évag KUKAOG va €xeL aktiva p=1 yLa vo AéyETaL TPLYWVOUETPLKOG, Oa pEmel emumAéov va
£xeL oplotel n Betikn dopd, SnAadn 0 TPLYWVOUETPIKOC KUKAOC gival £vog TPOoAVOTOALOUEVOG
KUKAOG HE aKTiva p=1 KOl WG TETOLOV TOV XPNOLUOTIOLOULE, OKOMA KoL AV SEV ONUELWVETOL TTAVW
TOU, TO OXETIKO cUUBoAo.

2) Ot paBntég yvwpilouv amod mponyoUEVEG TAENG TO AKTIVIO WG pHovada PETPNONG
Tofwv. O ekmaldeuTikog, otnpllOPeEVOC O’ autn TN yvwon, opillel To OKTIVIO wg
povada HETPNONG TWV YWVLWY, €ENYel yloTl OTOV TPLYWVOUETPLKO KUKAO UTTOPOULE
VTl va LETPAUE TIG YWVIEC, VO LETPAE TO AVTIOTOLXA TOEQ TOUG. 2T CUVEXELD UE
Bdaon Tov oplopd TOU AKTWIOU Ol HaBNTEC KATAAnyouv OTn OXECN TIOU GUVOEEL TIG
HOLPEC LE TA AKTIVIA, WG LOVASEC HETPNONG TWV YWVLWV.

Na &00el éudaon otnv €évvola Tou akTviou, oTn cUVSEGTK) TOU LLE TIG LOIPEG KAL TNV AVATTOPACTACH)
TOU OTOV TPLYWVOUETPLKO KUKAO KaBwCE Kal aTnV «KATdANEnN» tng TeEALKAC TAEUPAC LLAG YWVIaG TTAVW
O£ AUTOV, YLO TOV IPOCGSLOPLOO TOU TIPOCHUOU TWV TPLYWVOUETPLKWY aplOpwv ywvioag.

370 VEO TAAILOLO - TWV OKTWIWV oL HoONnTEC MPEmel emUTAEoV va pmopolv va petadpdalouv 6ca Adn
YVWPIouv yLa Toug TPLYWVOUETPLKOUG aplOuouc.

Na ylvouv mapadelypata, ota onoia To HETPO Tou TOEou ekdpaletal wg MOAAATAACLO TOU T, (MY va
umtoAoyLaBoUlv oL TpLyWVOUETPLKOL aptBuol Twv ywviwy -11rt rad, 11/2r rad) al\d katl mapadsiypota
OTa oMol TO PETPO Tou TOEoU ekdpaletal we Sekadkog aptBuog (r.x 0,5m, 1,57, ...)

(MNopadeiypara dpaoctnplotitwy ot Al, A2 tou M.%)

No TovLoTEL OTL UTIAPXOUV ATIELPEC YWVIEC OTOV TPLYWVOUETPLKO KUKAO TIOU N TEALKA
Toug MAeUpA TavuTtiletal. OL TEAKEG TTAEUPEG TWV YWVLWV OUTWV TEUVOUV TOV KUKAO
010 1610 onpeio. Av pila and auTéG TIG YwVieg ExeL LETPO B aktivia, OAeC oL AAAeg Ba
€XOUV PETPA 2KTT+0, K e Z aKTIVLAL.

Tnv aAyeBpLKry oX€on TTOU CUVOEEL TA LETPA TWV YWVLWV HE TNV i6La TeAkr mAgeupd (A
Ta To€a pe To 1610 TEpag) Ba ta aflomolrjoouv ota EMOPEVA HOBAUATO Ol LaBONTEC
yla val KATavVoRoouV TNV MEPLOSIKOTNTA TWV TPLYWVOUETPLKWY CUVAPTHOEWV Kol Vol
AUCOUV TPLYWVOUETPLKEC EELOWOELG.

MpoTelvOUEVES 5paoTNPLOTNTEG

31 T

a) i) H ywvia pe pétpo — €xeLtnv (6o TeAkn MAEUPA PE Th ywvia - —. (Z-N)
@2 2

i) Twvia pe pétpo 60° éxeL TNV i6La TEAKA TTAEUPE pe TN ywvia 240° . (Z-N)

B) Na BpeBoUv MAvw oToV TPLYWVOUETPLKO KUKAO Ta onpeia mou opilovtal amod Tnv TEAKA TTAEUPA TNG

, n 3n 5n 7n , , , ,
ywviag : Z 7 7 —4 . Mowavou tetpamAelpou eival KOpudE;
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v) Na Bpebolv mAvw oOTOV TPLYWVOUETPIKO KUKAO Ta onueia ota omola oL TEAIKEC TMAEUPEG TwV
YWVLWV KTT, K € Z TEQVOUV TOV KUKAO Kol 0Tn cuvéxeLla va BpeBouv oL TplywvopeTpikol aplBuotl twv
YWVLWV OUTWV.

. 1 3. . . , , . .
6) Av 10 onueio M( > —% ) elvai onpelo tng TeAkAG MAEUPAG HLag ywviag w va deifete OTL :

i) To M elval onpelo Tou TPLYWVOUETPLKOU KUKAOU
ii) va BpeBolv oL TpLywVOUETPLIKOL apLBpol TwV YWwVLWV 2K+ W , K€ Z
iii) o€ MOLO TETAPTNOPLO BpLloKETAL N TEAKN TTAEUPA TNG YwViag w;

3 5m 3n 7n
— T, —, —, 21 .
4

€) ZTOV TPLYWVOUETPLKO KUKAO TOTIODETNOTE TLG YWVLEG 2 4

N A

T
s
4

i) MoLEG amo TG YywVIEG AUTEG €xouV To (610 NuiTovo Kot TOLEG To (610 cuvnuitovo;

ii) Molég amo TIg ywvieg auTtég €xouv TnV (Sl epamtopévn KaL oLEG TNV (Sl cuvedamTopévn;

e Avaywyn oto 10 TeTopTtnopLO

JTOX0C TNG EVOTNTAG Elval va ywwpilouv oL HabnTEG TLG OXETELG TTOU GUVEEOUV TOUG TPLYWVOUETPLKOUG
aptBpoUC ywvlwy, Tou eival avtiBeteg, mou éxouv dBpotopa 180° (mapamAnpwHATIKES YWVLIEC), TTou
Sladépouv Katd 180° kol TwWV ywviwv He dBpotopo 90° (CUMTANPWHATIKES YWVIES) KoL VoL TLG
XPNOLUOTIOLOUV  TIPOKELEVOU VA  QVAYOUV TOV UTIOAOYLOUO TWV TPLYWVOUETPIKWY aplBuwv
OTIOLOOSATIOTE YWVLAC, OTOV UTIOAOYLOWO TWV TPLYWVOUETPLKWY optOpwy ywviag omd 0° puéxpt 90° .

H avaywyn oto 10 TETOPTNUOPLO TPOTEIVETAL VA YIVETAL, YLO OAEG TIG TIEPUTTWOELG TWV YWVLWV TIOU
e€etalovtal, HE XPNAON TOU TPLYWVOUETPIKOU KUKAOU, woTe va amodpeuxBel n UNXAVIOTIKA
QIOUVNUOVEU DN TUTIWV.

Mpotelvouevn Spaotnplotnta !

H peocokdBetog tng aktivag OA TOu TPLYWVOUETPLKOU KUKAOU TOU
SumAavou oxiuatog, TEUVeL Tov KUKAO ota onpeia M kat N.

Av oL ywvieg¢ AOM=MOP=60°:

o) Aei€te OtLTa onpela M, P kat N eivat onuela Tng TEAKNC TAEUPAC

™G ywviag mo2n Kol on avtiotola
3' 3 3 '

B) Na urtoAoyioete ta nuitova Kol Ta CUVNUITOVA AUTWY TWV YWVLWV.

e  TPLYWVOUETPLKEG EELOWOELG
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1) Itdxog NG evotnTag AUTAC eival va pdbouv oL wabntég, va emAUOUV TIC TPLYWVOUETPLKEC
£€l0WOELG TNG HOPDAC NUX=a, cuvx=a, X = a, opX = a, Le TN PorBEeLA TOU TPLYWVOUETPLKOU KUKAOU
KOl va KOTQANYOUV OTOUC YEVIKOUG TUTIOUC TWV AUCEWV Touc. EmumAéov va XpnoLUomololV Toug
YEVIKOUC TUTIOUC TwVv AUCEWV TOUC ylo TNV emiluon €€loWoswv mou avdyovtal os €§lCWOELS TNG
napanavw popodng.

H emtiAuon twv eflowoewv va eEnynBel pe tn BonBela ypadikwy mMapacTACEWY TWV YWVLWY apol He
Tov TPOMo autd yivetal kaAutepa katavont n moAarmAdtnta twv AUCEWY Kol n Tapaywyr Twv
TUMWV TwV AUCEWV.

Na tovioTtel 0TL N AUon pLag TPLYWVORETPLKNAG e¢lowong mepthappavel 0o pépn:
1o avalnTtoupue pa ywvia (€va to€o) To omolio £xeL Tov 00€vTa TPLYWVOUETPLKO aplOud.

20 av yvwpiloupe N ywvia (A to to€o) avalntouue OAeg TI¢ AAeg AUoeLg, SnAadr OAeg TIC AANEC
Ywvieg (to€a) oL omoieg €xouv Tov 600£vTa TPLYWVOUETPLKO 0plOuo.

(Nopadeypa Spaoctnpiotntac n A3 tou M.3)

2) 3tn ouvéxela va 60Bolv mpog AUon, mapadeiypata €(lOWOEWY TOU aAvVAYOVTOL OE PACLKEG
eflowoelg. Na toviotel OTL N emiAUCn QUTWV TWV  TPLYWVOUETPLKWY €flOWOEWV oTnpileTal, oto
UETACXNUOATIOUO TOUG OE KATIOLA Ao TIG BACLKEG TPLYWVOUETPLKEC ELOWOELG (N Eva cuoTnUa BacLkwV
TPYWVOUETPLKWY  €flOWOewyY), HME TN Ponbela Twv TPYWVOUETPIKWY TOUTOTATWY, TwWV
TPLYWVOLETPLKWV TUTIWV KO TWV LELOTATWY TWV IPALewv.

e  TPLYWVOUETPLKEG CUVAPTHOELG

1) Mpw TN HEAETN TWV TPLYWVOUETPLKWY OUVAPTNOEWV TPOTEIVETAL va culntnBouv otnv Tagn
napadeiypata, mou avadEpovial ot TEPLOSIKA  dalvopeva, Ta omola  e¢eAicoovtal  Kal
enavalappavovtal avarloiwta o otabepd xpovika Slactripata. No toviotel OtTL éva mepLodikd
dawvopevo xapoktnpiletal ano tnv nepiodo tou (T), Tov eAdxloto xpovo dnAadr mou amatteital yla
va ekteAeoTel £vag mMARPNC KUKAOG TOU daLVouEVOU.

Jtn 6levBuvon : http://photodentro.edu.gr/v/item/ds/11126 pmopouv oL PaBNTEC va gUmMAakoUv
SLadpaocTikd e TN MeAETN evog meplodikol dalvopévou (éva afapég elatnplo amod To omoio
KPEUETAL Plat Lala m, TAAQVTWVETAL).

2) >t ouvéxela adol 600el 0 OpLOPOG TNG TEPLOSLKAC CUVAPTNGONG, OL MaBNTEC, LEAETOUV TIC
TPLYWVOUETPIKEG  OUVOPTACEL nuitovo, ouvnuitovo, edoamtopévn Kol  OUVEDATTOUEVN
avayvwpllovtag TNV MePLOSIKOTNTA WG PACIKO XAPAKTNPLOTIKO TOUG KOl XOPAGCOUV TLG YPADLKEG TOUG
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MAPACTACELS. [la TN XApagn Twv ypadlkwy mopaoTtdcewy amnod to M.2 mpoteivetal n xprion AoyLopLIKoU
SUVAULKAC YewUETplac.

(Napadeypa dpaoctnpiétntog A4 tou M.%)

Jtn 6tevBbuvon http://photodentro.edu.gr/ugc/r/8524/104 £xet avaptnBel amdé to ITYE /

Exmadevutikry MUAN Y.MALO «H tplywvouetpikn ouvdptnon f(x) = nux», n omola amotelel éva
oevaplo yla tn Sdackaiia tg ouvdptnong f(x)=nux (n ypadikn tng mapdotacn, O TMivVOKAG
METABOARG, N HOVOTOVIA KAL TO OKPOTOTA TNG, N TEPLOSIKOTNTA TNG O SLACTNHA TTAATOUC 27T KAl OL
ouUPETpieg TNC). MephapPBavetat akopa Kat oxgdlo padnuatog - dUANo epyaociag pe xprion H/Y ya
paéntéc.

Ao ™ ypadlk TApAoTOon ULOC TPLYWVOUETPLKAG OUVAPTNONG TPEMEL oL padntég va efdyouv
CUUTEPACUOTA  Ylo TO TESlO0 oplopol TNG ouvAPTNOoNG, TO CUVOAO TUWV TNG, Tn Hovotovia, ta
akpdtata, tnv nePiodo, TG CURUETPLEG TNG CUVAPTNONG.

3) 3to TMAAIOLO TWV TPLYWVOMUETPKWY OUVAPTACEWV oL HoBntéc epunvelouv TG AUOCELS
TPLYWVOUETPIKWV  €§lOWOEWV TIOU MEAETNOAV  OTNV

TPONYOUMEVN €VOTNTA, WG TO OnNuUeEiol TOUAG NG v
ouvaptnong Ke pa eubeia mapaAAnAn otov afova x'X.

OL TPLYWVOUETPLKEG EELOWOELG, AOYW TNE EPLOSIKOTNTAC

Tou eudavilouV oL TPLYWVOUETPLIKEG CUVAPTHOELG, EXOUV U L 23 X
Amelpeg AUOELC.

Mo mapadetypa n e€lowon nux=a (1< a <-1) €xel
anelpeg AUOELG OOEC lval KoL OL TETUNUEVEC TWV ONUELWV TOUNG TNG ELBElAC y=a YE TNV KAUTTUAN TNG
NULTovoeLbol ¢ ouvaptnong (oxnua).

Stn 6ievBuvon: http://photodentro.edu.gr/lor/r/8521/5141 umopoUv oL padntég va gpmAakolv
Stadpaotika pe tnv e€lowon nux = a.

(Napadeypa Spactnplotntoag n A5 tou M.3)

4) MehetoUv ouvoptioelg Thg popdi¢ f(x) = p-nu(wx) + B kat g(x) =p-ouv(wx) + B (6mou p, B, w? R)
avayvwpillovtag To pOAO TWV MOPAUETPWY P, B, w Kot xapalouv tn ypadLki TOUG MopAcTach.

Mpotewvouevn Spaoctnplotnta
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Aivetal n ouvaptnon f(x)= 2a+1+2nu(x/2) pe a>0. H ypadikrn mapdotacn TG cUVAPTNONG TEUVEL TOV
afova y'y oto 2.

o) Na Bpebei o aplBudc a,

B) Na Bpebel n meplodog, kabBwce Kal Ta onueia ota onola maipvel n cuvaptnon TNV eAAxLOTN Kal
MEYLOTN T TNG

v) Na yivel mivakag Je TG TLUEG TNG cUVAPTNONG Kal n N ypadikn mapdotacn oto dtaoctnua [-m, 3]

MBavég Suokolisg — Napavonoelg

- OLpaBntég Suokoleuovtal TOAAEG POPEC OTO va €EETACOUV AV [LA CUVAPTNON OMWG £lval n
f(x)znﬂfﬂwﬁ eivat meplodikn kat va Bpouv tnv nepiodo.
2 3
- AuvokoAelovtal otn xapaén tng ypadKnG mapAcTAoNG HLAG NULTOVOELS0UG KOUTTUANG OTAV N

neplodog dev eival 2m.
- ZTOUG TUTIOUG EMIAUONG TWV TPLYWVOUETPLKWY CUVOPTACEWY , YLO TTAPASELY A

X =2K7 + z
nuX = 77,u£x = 6 , TIopoBAEMOUV TO YEYOVOC OTL O K £ival aKEpaLOG.
x =2k + 2%
6

Mo 1o Adyo auTo va {nteital anod Toug Hadntég va umoAoyilouv TG AUCELG TTOU TIEPLEXOVTAL OF
OUYKEKPLUEVO SlaoTtnua, Y. oto Stdotnua [3m , 5m)

A&lomoinon tng Texvoloyiag otn Sidaokadia Tov kepalaiou tng TplywvopeTpiag;

Y& MOAAEG LoTtooeAideg untapyouv evdladEpouoeg SpaoTnPLOTNTEG. EKTOC amod ta mapadsiypata mou
npoavadépdnkav eival kat ta €€n¢:

- He€lowon cuvy=a
Mikpomeipapa yia tnv avakaluPn twv AUoewv tng e¢lowong ouvy=a.
http://photodentro.edu.gr/lor/r/8521/5256

- Hetiowon edpx=a
Mkpormeipapa yla tnv avakaludn tTwv Avoswv tng e€lowaong edy=a.

http://photodentro.edu.gr/lor/r/8521/5143

- Bplokovtag tn AUGN PLOG TPLYWVOUETPLKNG €EL0WONG OO TOUEC TPLYWVOUETPLKWY CUVAPTHOEWV.
Mkpormeipapa yla T ypadLkn MAUCN ULOG TPLYWVOUETPLKNC e€lowan .

http://photodentro.edu.gr/lor/r/8521/5260
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KEDAAAIO 2°- MNoAUWVUMIKEG KAt pNTEG EELOWOELG KOl OVIGWOELS
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T nepLéxel o kepalao Twv NMOAUWVURLKWY Kal pNTWV €{LOWOEWV KOL OVICWOEWV KAl WG TO
TLEPLEXOLLEVO OLUTO GUVOEETOL PE TIPOYEVECTEPEG OXETIKEG YVWOELG TWV HAONTWV;

OL padntéc o mponyoUpeVeS TALELS €xouv S18axBel eflowoelg kat aviowoelg 1% kat 2°° Babuou,
KaBUE KAL TLC TTOAUWVULKES OUVAPTATELS f(X)=ax+B Ko g(X)=ax’+Px+y.

TNV TAEN QUTH EMEKTEIVOUV TIC YVWOELG TOUG UEAETWVTOC TIOAUWVUULKEG OUVAPTHOELS, EELOWOELG KOl
avIoWoeLS Badpol peyalitepou Tou 2% Kot ETAVOUV EELOWOEL TIPOTEYYLOTLKAL.

Marti eivat onpavtiko 1o KepaAato Twv MOAUWVUHLIKWV KoL pNTWV EELOWOEWV KOL AVICWOEWV;

OL TOAUWVUULKEG OUVAPTACEL KAl OL TOAUWVUMLKEG €§LOWOELS €lval ONPOVIIKEG SLOTL
xpnotuomnotlovvtal oe 6Aa oxedov ta Mabnuatikd tou Aukeiou énwg sival ot Mpododot, ot AoydaptOpot
n Tpwywvopuetpia, n AvaAutikn Fewpetpia, aAAd kol o€ KAASoUG Twv AvwTtepwv Madnuatikwy onwg
gival n AplBuntiky Avaluon kat n fuvaptnotakr Avalucn. MeydAn emiong sival n onpaoia twv
TIOAUWVU LKWV CUVOPTNCEWV KOl €§LlOWOEWV KAl O OAAEG ETUOTAMEG OMwWG €ival n Bloloyia, n
Owkovoupia, n Kpumtoypadia kat n Xnueia, adol pe tn BorBela Toug emttuyXavetal n poviehonoinon
TIOAWV GALVOUEVWV KL KATOOTACEWY TWV EMLOTNUWY QUTWV.

Moieg eival oL GNUAVTLKEG LOEEG TWV MOAUVWVU KWV Kol PNTWV EELOWOEWV KL AVLOWOEWV;

- Ta onpeio Topng plag moAvwvupikig ouvaptnong f(x)=a, X 4, , X' +...6;, e, Ue Tov dfova
TWV TETUNHEVWY €lvat oL AVOELG TNG TOAVWVUILKNAG e§lowong o, X' +a, , X +...41, Xbr,=

- H mapayovrtonoinon moAvwvupou odnyel o alyePplky AUoN TNG OVTIOTOLXNG TOAUWVUULKAG
eflowong.

- Av n ypadikn mopactaon plag ToAUWVUULKAG ocuvaptnong cuvbéel Suo onueia ekatépwbev Tou
afova x'x , TOTE TEUVEL TOV Aova X X.

- Av upwooupe kat Ta duo PEAN plag e€iowong o pa duvaun, ev MPOKUTMTEL MAvVTA Looduvapn
etlowon.

- OLtpéc Twv mapaotdoswv AX) kat A(X)-B(x) He B(x)= 0€ival opodonpueg.

B

Z€ mola epwTtrpaTa Oa MPENEL va UopoUV va arnavtouv oL pabntig;

E1 Nold ocuvaptnon Ayetal MTOAUWVULKNA KOL Ttola pntn;

E2 Nwg pmopoUpe amd tn ypadlky MopAoTach, VO EVIOTICOUUE TIG pileg €lowoswv TNG HopdNng
f(x)=0 kaut f(x)=g(x) katL avicwoewv g popdng f(x)>0 kat f(x)>g(x);

E3 TuamoteAolv ylo pia e€lowon oL TETUNUEVEG TWV CNUELWV TOUNG ULOG CUVAPTNON UE TOoV afova X'X
KOLL TL OL TETUNUEVEG TWV CNUELWV TOUNE SU0 CUVOPTHOEWY;

89



E4 Nwg emAUou e alyeBpLka pia TOAUWVUULKA e€lowon.

E5 Av n ypadlki mapdotach UG cuvaptnong mepvad and dUo onueia mou Bplokovtal ekatépwOev
ToU G€ova X'X TOTE TL CUUMEPALVOULE YL T CUVAPTNON;

Mol padnotakd anoteAéopata aVOpEVOUE ano tn Sibaockalia tou kedpalaiou ;

M1

M2

M3

M4

M5

M6

M7

M8

M9

Na opilouv TIG TTOAUWVUMLKEG OUVAPTAOELS KOL VA CUVEEOUV TA XAPOKTNPLOTIKA TOUG ME T
XOPOKTNPLOTIKA TWV aVTLoTOLXWV MOAVWVUPwWV.(otoxol MN.2, 2.1.1)

Na opifouv TIG pNTEG oUVAPTNOELS Kal va Tipoodilopilouv to medio oplopov Touc. (otoxol M.,
2.1.1)

Na Siepguvolv pla MOAUWVUULK CUVAPTNONR WG TPOG TN HovoTovia, Ta aKpOTOTa KAl TLG
CUUUETPieG, pe tn BornBela TNG ypadIkAg TG mapdotaonc. (otoxot MN.3, 2.1.2)

Na evtomnifouv amno ypadLkég MAPACTATELS, TG AUOELG e€lowaswv TG popdn g f(x)=0 kat f(x)=g(x)
Kal aviowoewv tng popdng f(x)>0 kat f(x)>g(x).(otdxoL M.z, 2.1.3)

Na emAlouv TMOAUWVUMLKEG Kal amAEC pNTEG €ELOWOELG KAL AVIOWOELG HE TIOPOyOVTOTOoinon.
(otoxoL N.Z, 2.2.1 kat 2.3.1)

Na ouvdéouv tn Abon pag e€lowong Ue TIC TETUNUEVEG TWV ONUELWY TOUNG ULAG ouvaApPTNONG UE
Tov afova X' X 000 KAl LE TG TETUNUEVES TwV oNUelwv Topng dUo cuvaptioewv.(otoxot MN.2, 2.2.2
Kol )

Na emAbouv PoARUOTA TTOU LOVTEAOTIOLOUVTAL UE TIOAUWVUMLKEG 1} PNTEG CUVAPTNOELS (0TOXOL
n.z, 2.2.3)

Na Bplokouv Tig pileg MOAUWVUMLKAG OUVAPTNONG LE TIPooEyyLon.(otdxoL .2, 2.2.4)

Na AUvouv e§lowoelg e pLllka. (otoxol .2, 2.4.1)

0&nyieg yra tn Si6aockalio Tou KEPAAAiou TWV OAUWVUULKWY KOL pNTWV ELOWOEWV KoL

OVIOWOEWV

‘Oca avadépovtal oTn CUVEXELA Elval TTPOTELVOUEVA WOTE 0 SL6A0KWY va SLaBETeL pia opyavwpévn

npotaon dtdaokaliag.

Katd apxnv kaho Oa elval o S16aokwv va SLHBETEL pia YeVLIKN KOV yLa TOV TPOTIO |E ToV omoio Ba

e€ehyBel n S16ackalia tou kedpaAaiov OTMwWE N MAPAKATW.
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MOAUWVUMLKEG KL PNTEG
€ELCWOELG KOL OLVLOWOELG

MOAUWVUULKEG KaL PNTEC MOAUWVUULKEG KL PNTEC
£€lOWOELG OVIOWOELG

E€lowoelg pe pLllka

Me Baon Ta Labnolakd amoTeAECATO KAL TO EPWTHHATA oTa onola Ba mpéneL va Hnopel va amavid
0 HaBdntng LeTd tn Sdaokalia Twv EKBeTIKWY cuvaptoswv Kot AoyaplBuwy, Ba emonuaivape otL:

e TOAUWVUULKEG KOl PNTEG ZUVOPTIOELG

1) 100G evVOTNTAG QUTAG ElvaL Ol LABNTEG VA SLEPEUVIICOUV TA XOPOKTNPLOTIKA LAG TTIOAUWVULKAG
ouvdptnong Badpol peyalitepou tou 2% (BaBUOC, CUVTEAEOTEC, plleC) CUVEEOVTAG Ta LLE TA YVWOTA
O£ AUTOUG XaPAKTNPLOTIKA TWV MOAUWVU WY, TTou HEAETnoav oTo fupvaoto.

EmutAéov péow NG ypadlkng mMapAoTAcnG, VO SLEPEUVAOOUV, GCUYKEKPLUEVEG TIOAUWVUULKEG
OUVOPTAOELG, WG TIPOG TN LOVOTOVIQ, TA OKPOTOTA KOl TG CUMLUETPIES TOUG.

H katavonon twv ocuvdécewv HETAll TwV CUVOPTACEWV KOl Twv ypodnudtwv toug Bewpeital
BepeAwdng otnv avamntuén vonuotog yia ToAEG alyePpLkég Evvoleg (Knuth, E. J.,2000).

H xprion Aoylopikou, cUpdwva pe to MN.2, SLEUKOAUVEL T XApagn ypadLlKwV MapaAoTACEWV.

Emeldn n xprion H/Y otnv taén Sev eival mavta ebiktr, mpoteivetal otny nepintwon aut vo 60800V
TUTIWHEVEG OTO XOpTi, Ol ouvaptrnoelg TG omoleg Ba kAnBoUv ol padntég va Siepeuvioouv. lNa
MapAadelypua :

MNpotewvouevn Spaotnplotnto

H koumUAn Tou duthavol oxnuatog elval n ypadkn mapaotach
pLag ouvdptnong f oto R.

Ao TN ypadLkr mapAcTach ThG CUVAPTNONG :

o) Bpeite ta Staotpata povotoviag tnc.
B) Npocdlopiote Ta akpdTOTA TNG CUVAPTNONG.

v) Npoacdlopiote T onueia TOUAG TNG UE TOUG AEOVEC.

2) OL poBntéc éuabav otnv mponyoUREVn TaEn va mpoodlopilouv Tig AUCELS WG ouvdptnong 2°
BaBuol W¢ TIC TETUNUEVEG TWV ONUELWV TOUNG TNG YPADLKAG MOPACTOONG TNG CUVAPTNONG UE TOV
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afova x’x. Me tov (610 TpoMo, HEow TWV YpadIKWV MAPACTACEWY, evtomnilouv TI¢ AUoeLg e€lowoswv
™G nopdng f(x)=0 kat f(x)=g(x) kat avicwoswv tng popdng f(x)>0 kat f(x)>g(x).

(Napadetypa dpaoctnplotntag n A9 tou MN.%)

Mpotewouevn Spaoctnplotnto

H ouvaptnon mou ameikoviletal oto SutAavo ypadnua eivat tng
HopdAG :

f(x)= a(x-p1)(x-p2)(x-p3), 6TOU P4, P2, P3, OL PiLEG TNG.

AT TN ypadkn mapAoTacon TG CUVAPTNONG, VO TTPOCSLOPLOETE TIG PLEG TNG OUVAPTNGONG KOL TOV
TUTo TNG.

e TOAUWVUULKEG KOlL PNTEG EELOWOELG

1) Xtéxo¢ tng mapaypddou elval oL padnTég va emAUOUV TIOAUWVUULKEG E£ELOWOEL ME
napayovtornoinon. Itnv alyePpikn emiduon eflowoswv va 6oBel €udoon oto polo 1NG
mapayovtonoinong (kowog moapayoviag, opadomoilnon, CUUMANpwon TeTpaywvou, Sladopd
TETPAYWVWY, K.T.A.), XwpPIG TNV avantuén MOAUTAOKWY TEXVIKWYV Tapayovionoinong. Eival onuoavtiko
va avadelxBel n olvdeon Twv MPWTORABLWY TAPAYOVTIWY EVOG TIOAUWVULOU ME TIG pileg Tou
oAV WVU oL,

Mpotelvouevn Spaotnplotnta

MepLKEG TTOAUWVUUIKEG €ELOWOELG €XoUV amAEG pileg mou ava duo eival Sladopetikég. ANAEG TIAAL
£€xouv MOAAQTAEG (SUTAEC, TPUTALG, ...) pllec.

Atvovtat ot ToAvwvukée ouvaptrhoelc f(x)=x*x", g(x)= x’+x>2x , h(x)=2x>-3x", Kat ot ypadikéc
MAPAOTACELG TWV oxnuatwv (1), (2) kat (3)

i) Na AUoete T e€lowoelg f(x)=0, g(x)=0 kat h(x)=0
ii) Na avtiotolyioete kaBe MOAUWVUULKN CUVAPTNON OTN YpadLKr) TNG mapdctaon.
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IxAua 1

IxAua 2

(ili) Na meplypate tn povotovia kaBs cuvdptnong. Tt apatnpeite ylo ta onueia ota onoia yLa
ouvaptnon €xet moAAarAn pila;

2) Eival onuovtikd ot padntég va cuvdéouv tn AUon plag e€ilowong TO00 UE TIC TETUNUEVEG TWV
oNUelwv TopNG TNG YPAdIKAG TOPACTAONG MLOG CUVAPTNONG ME TOV dfova Xx'X, 600 KOl WE TIG
TETUNUEVEG TWV ONUELWV TOUAG TWV YpadLIKWV TAPACTACEWY SUO CUVAPTCEWV.

‘Eva EpWTNA OTO OTOI0 TIPEMEL VO UMOPOUV va amavtolv oL padntég eival : fMowa Stadikaoio Sa
UTTOPOUCE Vo 0a¢ 0dnyroel va eEXKPLBWOETE AV Ol YPUPIKES MOPATTAOELG SUO OUVAPTHOEWV EXOUV
Kotva onueia;

3tn SevBuvon: http://photodentro.edu.gr/lor/handle/8521/1876?locale=en, e TO UIKPOTIELpAUQA [IE
titho: "TL kowo pmopet va €xoupe; " - Pwtnoe n Cf tnv Cg, umopolv oL pabntég va gumiakouyv
SL08pAOCTIKA L€ TOV EVIOMIOMO TWV OCUVTETOYUEVWY TwV OonUelwv TOUAG Twv ouvaptnoewv f(x)
=ax " 2+Bx+y Kot g(x)=kx"3 +A, yla SLAPOPEC TIUEG TWV TTAPAPETPWY TOUG, KABWE KaL TIG TETUNUEVEC
lte Twv Kowwv onueiwv twv Cf, Cg, eite autwv nou n Cf Bpiloketal mavw amnod tnv Cg kabwg Kat Tnv
oAyeBpLkn epunveia.

MpofARpota Kot dpactnpLlOTNTEG TIOU HOVTEAOTOLOUVTAL E TIOAUWVUULKEG 1) KaL PNTEC €ELOWOELG
BonBouv Toug pabnTég va eumeSwoouV TIC Evvoleg tou Staxdnkav.

(Napadelypata Spaoctnplotitwyv ot A10, A1, Al12 tou M.%)

3) Xtoxog TNG evotnTag €ival va Bplokouv ol pabntég tn pila pag MOAUWVURLKAG CUVAPTNGONG, UE
poogyyLlon (LEow SLaobnTikng Katavonong tou Bewpruatog Bolzano).

(Mapadeypa Spaoctnpotntoc n Al3 tou M.3)

AuTOG 0 oTdX0¢ Ba umopouoe va pooeyyLlobel Eekvwvtag amno Ty epwtnon: Otav SuckoAeUeoTe va
AUoete pia eélowan kot evOLaEPETTE av EXEL pila o€ Eva SLACTNUA, TL UTTOPELTE Vo SOKIUAOETE;
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H Swabikacia Stadoxikwyv mpoosyyloswv plog pilag uplag efiocwong elval GnUOVTIKA TOCO ylati
QVTLUETWTII{OVTOL TIEPLOCOTEPES MEPUTTWOELG €§LOWOEWV Yyl TG omoleg Sev eival duvartn n eival
S8UokoAn n emiluon Toug He TG YVWwOoTEG ahyeBpLkég peBoddouc. EmumAéov mpostolpdlovral oL pabntég
yla TV Katavonon tou Bewpnpatog Tou Bolzano mou eivat to Baokd Bewpnia TOU CUVAVTAVE 0TV
AvdaAuon Kot to omoio Sev to cuvSEéouv pe TNV MpooTdbela evelpeong PLLWV ULAG TTOAUWVUULKAG
ouvApPTNONG UE TIPOOEYYLoN. H yewleTpilkn gppnveia tou Bewprpatog Sdivel vonua otnv aAyeppikn
é€kdpaon tou.

e TOAUWVUULKEG KOL PNTEG AVIOWOELG

TOX0C TNG £vOTNTAG £lval va prmopolV ol padntég va emAUOUV TIOAUWVUULKEG OVIOWOEL UE
Tapayovtonoinon kat va ouvééouv TNV aviowon He TN ypadilk mapdctacn pwag i Svo
ouvapthoswv. Eival onuavtikd n Abon t¢ aviowong vo cuVSEETAL PE TO TMPOCNUO TWV TIULWV TNE
avTioTolXNG MOAUWVUULKAG cuvaptnong.

OL pabnTég mpémel va umopoUlV va TAUOUV TIPOBAN LOTA TTIOU LOVTEAOTIOLOUVTAL UE TIOAUWVUULKEG i

KOl PNTEG AVIOWOELG KAl va Ta SlepeuvolV, OTIWG TO TAPAKATW.

Y

Mpotewvouevn Spaotnpotnta /\

O 6yKoG eVOG KOuTLOU TIoU €XeL oXrjpa opBoywviou 0 Lt

4 b, (}] 2 (

i ' . ' 3 2 .
napaAAnAemunédou Sivetal amnod tov tunmo  V(x)=2x"-11x"+12x , 6mou x
TO LNKOG TOU KOUTLOU GE M.

H ypadikn mapaotaon tou 6ykou V(x) divetal oto SumAavo oxnua. :

It TTOLEG TLUEG TOU X O TUTTOG EXEL VONUQL,;

AKALOAOYELOTE TNV AMAVTN 0N 0ag.

e E§lowoElg pe pLltkad

Ol paOnTég mpémel va aoknBouv va AUvouv arA£g e€LlowaeLg Pe pLlLka (AppNnTEeC EELOWOELG).

(Mapadetypa Spaoctnplotntog n Al4 tou MN.3)

Na 606¢el éudaon oto yeyovog OtL n UPwon Twv HeEAWV pLag elowaong oto TeTpaywvo dev odnyet
navia oe wooduvaun eélowon. Auto pmopel va yivel kal pe tn Bonbela Twv MOpAKATW YPOoPLKWV

TAPAOTACEWY
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Fpagmr Aden ms Jx = x-2 Fpagkd AGon ¢ x=(x =2y

AuokoAieg mou cuvavtouv oL padntég otnv Katavonon tTwv MoAVWVU KWV Kot pNTWV £§LOWOEWV
KOlL AVIGWOEWV

- XZtnv emilucn pnTwV AVICWOEWYV, yLa TAPASELYUA OTNV — > X , Ol HaBNnTEG KAavouv amnaioldn Twv
X

TIPOVOLOOTWY, XWPLG va AdBouv undyn To MPOONUO TOU TIOPOVOUAOTH X Kol Bewpolv OtTL n
aviowon eival todUvoun pe tnv avicwon X <1. Av dpwe avipetwnioovy To MPOPRANHA Kat
vypadikd Ba Slamotwoouv To Adbog Touc.

- Ztnv emiduon eflowoewv Pe plika dev emaAnBelouv av ol pileg mou Bprkav eivat Kat pileg Tng
apxkig.

- Abduvatolv va petaBolv amod tn yAwooa evog MPOPARUATOC OTN HaBnuatiky yAwooo Kal va
KOTOOKEUAOOUV TNV avtioTolyn MOAUWVUULKN €flowon | aviowon mou Ba toug odnynoeL otnv
emnilvon tou.

A€lomnoinon tng Texvoloyiag otn SitdackalAia tou kedpalaiou

Tic TeAeutaieg SEKAETIEC N LEAETN TWV CUVOPTHOEWY KOL TWV AVOTTOPAOTACEWV TOUC
BplokeTal OTO EMIKEVIPO TNG HaBnuatikng ekmaibeuong. Ol ypadikég
OVOTTOPOIOTAOELG ELVOL TOL EPYAAELO LUE TO OTOla UMOPOUE VA OMOSWOOUHE VOnUa
OTLG AEKTIKEG-OUMBOAIKEG alyePBpLkEC avamapaoTtaoslc. Méoa ¢’ auto to mMAaiolo ot
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H/Y umopolv va eumhoutiocouv tnv didackalio Twv CUVAPTACEWV HME TN XpPnon
TIOAAQTTAWY  AVATIAPAOTACEWY. OUWG O EUMAOUTIONOG TNG QVANAPACTAONG, N
AeltoupyKOTNTA KOl N avatpododOTnon ToU UIMoPoUV va EMITEUXOOUV UE TN VEQ
texvoloyia, 6ev HeELwWVOLV TN onuacio Tou GopUaALopol 0TNV HaBnuatiki ékppaocn
(Kynigos et al, 1997). AvtiBétwg, Onwg ol ocuyypadeig umootnpilouv, n Vvéa
texvoloyla pmopel tautoxpova va evduvapwoel Kot ta SUo €idn pabnuatikwy
QVATIOPAOTACEWY KOL VO KAVEL EDLKTH TNV EO0TIOCN OTNV KATOOKEUT TOLSAYWYLKWY
TepBAANOVIWY, LE OTOXO TNV KATOOKEUN HaBnuatikoU vonuatog. Autr tn 6€on
ekdpalet kat o Heid (1996, gl 239) otav Aéel twe «H cuvaptnolokr MTPOCEYYLON TNG
OoAVEBPLKAG OKEYNC.....POTEIVEL pLla PEAETN TNCG AAYEPPAC TIOU ETUKEVIPWVEL OTNV
OVATTUEN EUMELPLWY HE OUVAPTHOELS KOL OLKOYEVELEC OUVAPTACEWV HECA Ao
TIPAYUATIKEC KOTOOTAOEL TWV OTMOLWV Ol TIOOOTIKEG OXEOELS MMOPOUV Va
TeplypadouV amo auTd To LOVIEAAY.

Av AoUTOV 0L CUVONKEC TOU OXOAELOU TO ETUTPEMOUV, CUVLOTATAL, N XPrioN AOYLOUKOU
TIOU SLEUKOAUVEL €KTOC amod TN Xapaln ypadlkwy MopacTtAcewV Kot tn dlepevvnon
ToUuG e TNV polmoBeon ta Ynolakd péoa Ba ta xelpilovrat ot idlot oL pabntég .

2e MOM\EG LoTooeAibeg uTtdpxouv eviladEpouoes dpaotnpldTnTeG. EKTOG amo ta mapadelypata mou
nipoavadEpOnkav eivat kat Ta €EAC:

- PiZeg moAvwvupikng e€iowong 3ou 1| 4ou Babuou

MLKpOTIELPAA YL TNV KATAVONGOT TOU POAOU TWV PL{WV HLaG TOAUWVUHLKAG e¢lowong otnv
TP AYOVTOTOiNGoN TOU MOAUWVUHOU.

http://photodentro.edu.gr/lor/r/8521/5293

- MoAvwvuuikn e€lowon 4ou Babuol

Mikpomeipapa, yla TNV KOTavonon TG oxEoNnS Twv pLwv HLag oAV WVUMLKAG e€lowong 4ou Babuol
L€ T onUEla oTa omola N ypadLkn Mapactacn TN avtioTolyng MOAUWVUULKAG CUVAPTNONG TEVEL TOV
0pLOVTLO Afova KOl ToU pOAOU TWV pL{WV HLaG TOAUWVUHLKNG €l0WwonG oTnV apayovTomnoinon Tou
TIOAVWVU LoV

http://photodentro.edu.gr/lor/r/8521/5197

- Mpoobloplopdc pilag pe mpooEyylon

Mkpormeipapa yla Tov mpoodloplopo tng piag moAvwvuptkng e€lowong 3ou Babuol He MpoaoEyyLon,
edapuolovrag 1o Bewpnpua Bolzano - Weierstrass.

http://photodentro.edu.gr/lor/r/8521/5297
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KEQAAAIO 3°- Mpdodot

Elcaywyn

H MEAETN TWV KAVOVIKOTATWY AMOTEAEL, E TNV EVUPELA €vvola, TOV TIUPMVA TNG KATAVONONG EVVOLWY,
oA Kal TNG amOKTNONG YVWOEWV O TIOAAQ ETLOTNUOVIKA Ttedia, OMWG OTIC OETIKEG ETUOTAKEG, TNV
OLKOVOMLA, OTLC KOWWVIKEG EMIOTAMEG K.A. € Kaplo OpwC emoTnuUoviky meploxn Sev elval tOoO
Bepedwdng omwg eival ota Mabnuatikd. H emotiun €xel katopbwoel va ¢tdoel os uPnAd
eTuTEVYAT EMELSH PEoA amo To MaBnuUatikd Umopece va Kataypael, va KOTnyopLOTIOLCEL, va
OUOYETILOEL, VOl YEVIKEVOEL KOl UE TOV TPOTIO AUTO va epunveloeL TIOAAEG emavalfPeLg Kot Sdedopéva
mou adopolv eMaVAANTTIKA dawvopeva i kataotdoel. O Devlin Keith (1994) oto BiBAio tou
«Mathematics: The science of Patterns» umootnpilel 6tL ta Mabnuatikd eival n EMOTAUN TWV
KavovikotATwV (uotipa, patterns).

ALEPELVWVTAG KAVOVIKOTNTEG Ol padnuatikol : umoBétouv, Sokiudlouv, ehéyxouv, ekbpdalouv
niepldpaoTIKA Kol yevikeUouv. Méca amd auth t Stadikacio avakaAUMToOUV Ta XAPAKTNPLOTIKA
YVwpIlopata Toug, avakaAUTITOUV EVVOLEG KOL OXECELG, AVOTUOOOUV LA YAWCOO VLo VO AR OOUVY yla
To potifo, evormolouv arld Kal kavouv Slokpioslg petafl TOU GUYKEKPLUEVOU HOTIBoOU TTou HeAETOUV
Kol GAAwV Tou €xouv ndn peletoel. Otav emMAEOV HEAETOUV TIG OXEOELG HETOEY TWV TTOCOTTWV O
£€vo HoTifo, TOTE KATAANYOUV O LOONUATIKEG OXEOELG (TUTTOUG) KAl GUVOPTAOELS. ATTOKAAUTITOVTAG
KPUMHEVEG KAVOVIKOTNTEG, Ta Mabnuatikd pag Bonbouv va kataldBoupe KaAUTepa Tov GOPTWUEVO
pe mAnpodopia kOGO aTov omoio JoUpeE.

T tepLéxel to KepAAao twv MPoddwv Kot MwWE AUTO TO MEPLEXOUEVO CUVEEETOL UE TIPOYEVECTEPEG
OXETIKEG YVWOELG TWV Hadntwy;

OL paBntég oe mMponyoUUEVEG TAELELG €xouv aoXoAnOel pe kavovikotnteg, (patterns) omwg ta
VEWUETPLKA poTifa alAa kat pe akoAouBieg aplOuwv (aplBuntka potifa). e TOAAEC MEPUTTWOELS
€xouv PTACEL va SLATUTIWVOUV TO YEVLKO OPO HLAG KOVOVIKOTNTOG (TOUAGXLOTOV AEKTLKA) €ite €xouv
avakoAUYEL TOV KavVOVA TIOU TTAPAYEL yla yvwotn akoAouBia apOuwv (alyeBpikn Slatunwon tou Ue
XpNon HOvo paG METABANTAG) KAl €XOUV ATMOTUTIWOEL ypadlkd, Ta aplBuntikd Sedopéva evog
potipou.

310 KepAAalo autd oL HabnTEC eLodyovtal oTNV £VWola TNG aKoAouBlag TwV TPAYUATIKWY aplOpwy
KOl LEAETOUV TEPLUTTWOEL 0KOAOUBLWY ToU g avilouv KATIOLEG ELOLIKEG HOPECG KAVOVIKOTNTAG, TNV
apLOUNTLKA KOL T YEWUETPLKA Ttpoodo.

Marti eivat onpavtiko to kepdaAaro twv MNpoddwv;

H évvola tng akohouBiag eival pla omd TG ONUAVTIIKOTEPEC HOONUATIKEG £vvoleg Ue TARBOO0C
epapuoywv o€ OAOUC TOUG HABNUATIKOUG KAASOUG. JUCTNUOTIKOTEPN KAl Ot peyalutepo Babog
MEAETN TwWV 0KOAOUBWWV yiveTal ota paBNUATIKA TPOCOVATOALOMOU BeTikwy omoudwv otn B’
Aukeiou.
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H Sibaokalio twv mpoddwv €xel peydAn onuaocia yloti, ektdg Tou OtL Ba e€olkelwael TOUg LaONTEG
UE TN AOYLKN Kol To cUUBOALOUO TwV akoAouBLWY, oL tpdodol £xouv TTOLKIAEC epapUOYEG 08 GAAOUC
ETILOTNUOVIKOUC KAASOUG Omwe oTtnv owkovopia (avatoklopdc, (oeg KataB£oslg, xpeoAuoia) Kat
ETIITAEOV ELCAYEL OTOV TPOTO OKEYNG UE TN BorBEeLa TWV KOVOVIKOTATWV.

Moieg eival ot onuavtikég LB£eg oto KeddAaro Twv Mpoddwv;

- H évvowa tng aMnlouxiog, 6nAadn uiag Stadikaciag tomobétnong aplbpwv, yeyovotwy,
OVTLKELLEVWY KOMA KOL LOEWV O€ LA AOYLKI) OELPAL.

- HotaBepn dtadopa §Uo onolwvdnmote Stadoxikwy 6pwv pLag akoAoubiag.

- 0O otaBepog Aoyog 800 omolwvdAmoTe SLadoxKwV 6pwV Lo akoAoubiag.

Z€ mola epwtrpaTa 0o MPEMEL v ItopolV val aravtouv oL padntig;

E1 MNwg ovopdletal pia avtlotoiylon Twv GpuoLKWY apLlBWV 0TOUC TPAYHATIKOUC KoL TIwE
ocupBoAiletay;

E2 Se 1 SladEépel pa akolouBia amo pia cuvaptnon;
E3 Moud akohouBia Aéyetal aplBuntikn mpoodog;

E4 MNwg umoAoyiloupe TO V-00TO OPO KAl TO ABPOLOPO TWV MPWIWV V OpWV MLOG OpLOUNTIKAG
npoodou;

E5 Note tpelg apBuol a, B, y elvat Stadoxikol 6pol aplBUnTIKAG MPoodou ;
E6 Mola akohouBia Aéyetal yewUeTPLKA TPO0SOG;

E7 Nwg umoAoylloupe TO V-00TO OpO KOL TO ABPOLOUO TWV TMPWTWV V OpWV HLAG YEWMETPLKAG
npoodou;

E8 Note tpelg un undevikot apbuotl a, B, y eival Stadoxilkol Opol YEWUETPLKNG TPOOSou ;

Nota padnotaka anoteAéopata avapEVOULE anod th Sibackalia tou Kkedpalaiou;

Metad to téAog TN Stdaokaliag tou kedpalaiou ol pabntég Ba mpémel va elval tkavol va :

M1 Na yvwpilouv tnv £€vvola tng akoAouBiag, Toug TPOMOUE MoU auTh oplletal Kat TI¢ SladopEg TG
amno pia cuvaptnon. (otoxol M.z 3.1.1)

M2 Na umoAoyilouv Toug 6poug akoAouBiag amd Tov YEVIKO 0po 1 amd Tov avadpouLko TUTIO TNG
(otoxoL N.2 3.1.2)
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M3 Na avayvwpilouv akolouBieg pe otabepr) Stadopd Stadoxikwv Opwv Kal va opilouv tnv
aplOunTtikq mpoodo. (otoxol N.3 3.2.1)

M4  YrmoAoyi{ouv TO V-00TO OPO KOl TO ABPOLoHA TWV TPWTIWV V OpWwV HLAG aplOunTtikng mpoodou.
(otoxoL M.2 3.1.2)

M5 Na avayvwpilouv akoAouBieg pe otabepo Adyo Sladoxikwy 0pwv Kal v opilfouv TN YEWHETPLKN
npoodo. (otdxoL M.Z 3.3.1)

M6 Na urtoAoyi{ouv To V-00TO OPO KOl TO AOPOLOUO TWV TIPWTWY V OpWV HLAG YEWUETPLKAC TTPoodou.
(otoxoL N.2 3.3.2)

M7 Noa mpooblopifouv kat va ebappolouv tn oxéon TpLwv SLadoXKwy 0pwv apLBUNTIKAG Kal
YEWUETPLKNG TtpooSovu.

M8 Na povTEAOTIOLOUV KATAOTACELG KOL VA ETUAUOUV TIPOBAR AT E XPrioN TNG OPLBUNTIKAG Kol TNG
VEWUETPLKAC Ttpoddou. (otdyol .2 3.3.3)

0d8nyieg yia tn Sidaokalia tou kedpalaiov twv Npoddwv

‘Oca avadépovral oTn CUVEXELA Elval TTPOTELVOUEVA WOTE 0 S16ACKWVY va SLoOETEL pia opyavwpévn
npotoon dtbaokaliag.

Katd apxnv kaho Oa eival o S16ackwv va SLaBETEL pla YeVIKN €LKOVA YLoL TOV TPOTIO KE Tov omolo Ba
e€ehyBel n Si6ackalia tou kedpaAaiov OMwE N MAPAKATW.

MNpoodol
I
| | |
, ApLBuntikn FEWHETPLKN
e Po060g P60d0o¢

Me Bdon ta pabnolakd amoteAEoUATO KOL TA EPWT AT OTa omoia Ba MPEMEL va Unopel va amavtd
0 HoBntN¢ peta tn Sidaokalia twv Mpoddwv, KAVOUUE KATIOLEG EMLONUAVOELG:

e  AkolouBieg

Na &06el mpotepaldTNTA OTNV Ovayvwpelon TnG akoloubia¢ wg avrlotolylog Twv GUCIKWY 0ToUC
TPAYUATLKOUG aplBuolg Kat otnv e€olkelwon Twv Habntwy pe To GUUPBOALOUO TNG (T.X. TPWTOG OPOG
akoAouBiag kaAeital o mpayuHatikog aplBpog mou avTLOTOLXEL 0To PuUOLKO aptBuod 1 katl cupPoAileTal
UE a4) emeldn €xel mapatnpnOeil 6TL 0 CUUPBOALOUOC AUTOC SUCKOAEVEL TOUG LOBNTEC.

Na toviotouv ot Stadopég petafd plag cuvaptnong Kot plag akoAouBiog kat va yivel n ypadikny tng
TAPACTACN WOTE VO YVwpilouv oL HaBbnTég OTL AUt amoTeAEiTaL Ao SLAKEKPLUEVA CNUELDL.

Na 60800v nmapadeiypata akoAouBLwv ou opilovtal e YeVIKO TUTIO Kal akoAouBLwv Ttou opilovtat
UE avadpoutkd TUTIo, OTwE N apLBUNTLKA KaL N YEWETPLKY T(po0doC.
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Napadeiypata

- Na Bpeite toug mévie mpwtoug 6poug TG akoroubiag o :11 veN
14

- Na Bpelte Toug MéVTE MPWTOUG OPOUC TNG akoAouBilag a;=1, a,=3, Oy = Q4 + a, (AkOAoUBia
Lucas).

Mua xopaKTnpLoTikn akoAouBia mou Sivetal pe avadpoptkd TuTo eivat n akoAouBia Fibonacci (o, =0
o,=1, a,=a,., +a,.,). H akolouBia Fibonacci pe tig MOANEC LOLOTNTEG TG cuvSualOUEVN LE T XPUoH
toun, Ba unmopouvce va §00ei otoug LabnTEC, WG oXESLO Epyaoiag.

e AplOuntikn poodog

ApXLKA oL LoONnTEG, XpeldleTal va Hmopolv va avayvwpilouv, Je BAcn ToV 0pLOUO, UL aplOUNTIKA
TPO080. 3TN CUVEXELD va UImopoUlV va oxedldlouv o éva cuoTnua 0EOVWV HEPLKOUC Sladoxkolg
0OpPOUC TNG, KAL VA TIOPATNPROOUV OTL N ypadLkn TG TapAoTacn anoteAeital anod Sladoxlkd onueia
Tiou Bplokovral OAa mavw oe pla euBeia n omoia €xet kAion lon e Tn Stadopd tng mpoddou .

Mpotewouevn Spaoctnplotnto

a) Na mapaotnoete ypadlkd Toug TPELG TPWTOUG OPOUG TG akoloubiag a,=2v-1, ve N*
B) Na 6¢ei€ete OTL N akolouBia eivat aplBuntikn mpododoc.

y) Ta onueia Tng ypadikng mapdotacng tng akolouBbiag mou Bprkate evoéxeTal va Bplokovtal Tavw
o€ pia euBela. Mwg propoupe va Befalwbolpe OTL OAa Ta onueia TG akoAoubiag avnkouv otnv
guBela.

2

6) Ta onueia A(6, 13) kat 3(3 3) avhikouv otn ypadlkh mapactacn Tng akoAoudiag ;

3TN OUVEXELD, Héoa amd Spaoctnplotnteg Ba kataAnéouv otov TUMO TOU V-00TOU OPOU Kal Tou
aBpolopatog Twv MPpWIWV vV 0pwv, aplBuntikng mpoodou. To va §o0B8oUv amAwg oL TUTOL Kal oth
OUVEXELA Ol HaBNTEG va emiboBolv otnv aAyoplOULK XpAon TOUug yla Thv emiAuch aokrocwv, Sgv
elval ouppatd pe to mvevpa tou NI, yL Autd €lval ONUOVTLKO vo EUMAOKOUV Ol paBntég otn
Sladikaoia anddeléng touc.

OL paBnTég MPEMEL va KATAVONROOUV OTL Hla aplOunTik Tpoodog Umopel va
napootabel pe meploocdtEpoUC amod €vav TUTMOUG, KaBévag amd Toug omoioug
TPOPAAAEL SLaOoPETIKEG LOLOTNTEC KL va HUIOPoUV amod Tn ula popdn pa
petafaivouv otnv aAAn.

Ma ropddetypa, 0 TUMOG o, =—2+ (¥ —1) 3,v=1, 2, 3,.... HOG TIEPLYPAPEL TNV aplOpUnTKA
Po0odo e MPWTO 0po To a1=-2 Kal Stadopd w=3. H ibla mpoodoc meplypadetal pe
Tov TtUmo a,=3v-5v=1,2,3,... 0 omolo¢ TMPOPBAAAEL TNV WBLOTNTA TNC APLOUNTIKAG
TIPOOSOU WG YPAUULIKAG cuVApPTNoNG. AKOpa n Poodog autr pnopet va mapaoctabet
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UE TOV aVaSPOULKO TUTIO g =-2 KOl Oy+1=0y +3, v=1,2,3,... 0 OTOL0G O EMUTPEMEL ATIO
€vav 0po va BPloKOUE TOV EMOUEVO.

‘Eva mapadelypa omoio pmopel va xpnolgomolosl o 816Aokwv, TPOKeELEVOU va BonBrosl toug
pabntéc tou va kataAdBouv tn MHEBOGO TOU edapuoloupe OTNV AMOSEEn TOU TUTOU TOU
0Bpoiopatog Twv MPpWIWV v dpwv aplBUNTIKAS TTpoddou, elval o TPOTOC e TOV omolo AEyetal, OTL 0
veapog Carl Friedrich Gauss umoAdyloe to dBpotopa twv 100 MpwTwY oTn CElpA GUCLKWV apLOpwWY
(vypadovtag Vo dopég to dBpolopa 1+2+3+...+100 al\d pe avtiBetn tn Oelpd TWV MTPOCOETEWV Kat
MPooBETOVTAC TIG LOOTNTEG KATA WEAN). O cuUBATIKOG TPOMog (Sladoxikn mpocBeon Twv aplBuwv)
nep\auPave mapa moAAEG TipAgelg kal tav oxeddv BEPato otL Ba ywotav
Adbocg.

Omntkd mapadelypota umtoAoylopol Tou abpolopatog Twv £En MPpWTWY
bUOKWV aplBuwy 1+2+3+4+5+6, pe Tov TUTO (6X7)/2, 6N autd oto Suthavod
oxnua, ponBoulv emiong oTNV KATAVONON TOU TPOTIOU LLE TOV OTtoloV
UTtoAOYI{OUHE TO ABpOLoUA TWV TIPWTWVY V OpwV, ULOC aplBunTiKA ¢ tpoddou.

stn 6evbuvon : photodentro.edu.gr/lor/handle/8521/1989 umopolv ot
pabntég va gumlakolv S108paoTIKA PE TNV €UPECN TOU aBpPOioHATOC TWV V MPWTWV 0T OELpd
dUCLKWV aplOpwy.

Oa mpénel akOUa oL HoONTEG va KATAVOROOoUV oL HaBNnTEC ToV aplOUNTIKO LECGO KOl TOV GUUBOALOUS
TPLWV SLASOXIKWY OpWV HLaG apLBUNTLKAC TIPoOSoU KAl va UImopouV va ToUG XpnoLUOToLoUV.

H povtehomoinon Kataoctaoewy Kat eniluon mpoBAnUATwY cUUPBAAAEL OTNV EVVOLOAOYLKN KOTAvVONnon
™G évvolag TNG aplOUnNTKNG mpoddou.

Mpotewouevn dpaotnplotnta

Xpelaleoal 5 odovtoyAudideg yla va oxnuatioslg to Tpanéllo tng /
TPWTNG CELPAC TOU SuTAavoU OXNUATOG, 9 yLa Ta TPAMETLA TG
S6eUtepnG oeLpag kat 13 yia ta tpamélla g Tpitng oslpag. / /

— —

a) Av SLaB€tetg 1000 odovtoyAudideg méca oAokAnpwUEVA TpATETLL / \
Ba €xeL n teleutaia oslpd mov Ba oxnuaATioELg;

B) Nooeg oAokAnpwWHEVEG OELPEG Ba EXELG OXNUATIOEL;

y) Nooeg obovtoyAudideg Ba £XELG XpNOLUOTIOLOEL Lo VOL OXNHUATIOELG TNV TEAeuTAld OELPQ;

o TEWMETPKN MPO0SOG

H Slampaypdtevuon tng €vvolag tg YEWHUETPLIKAG TPOOSoU TIPOTEIVETAL va YiveEL KOT avilotolyio e
TNV évola TNG apLlBunTIkng mpoodou.

Mpotewvouevn Spaoctnplotnta

Tnv nuépa mou n Mapia yioptale ta 120 yevéBALA TnC, N yLoyLd Tng, TnG £6woe 50 supw Kot TG elme
OTL HEXPL VA YLopTAOEL T 21a yeveéBALA tng Ba tng av&ave kABe XpOvo To OGO ToU SWPOU TN KATA
10 supw. O mammouc t¢ Mapiag Tng €dwoe 5 gupw Kal TG £ime OTL PEXPL va ylopTAoel Ta 21a
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http://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0CCUQFjAB&url=http%3A%2F%2Fphotodentro.edu.gr%2Flor%2Fhandle%2F8521%2F1989&ei=3GK5VPSbKsLwaqe7gdAD&usg=AFQjCNHbG4DIxMkQ32vLW7SdHYXIqXM_bg&bvm=bv.83829542,d.d2s
http://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0CCUQFjAB&url=http%3A%2F%2Fphotodentro.edu.gr%2Flor%2Fhandle%2F8521%2F1989&ei=3GK5VPSbKsLwaqe7gdAD&usg=AFQjCNHbG4DIxMkQ32vLW7SdHYXIqXM_bg&bvm=bv.83829542,d.d2s

vevébALd tng Ba tng Suthaociale kdBe xpdvo, To mMponyoUuevo mocd tou Sdwpou tou. H Mapia
SuocapeotnBnke pe tnv mpotacn Tou narnol tng. Eixe diklo; MNoca xpripata Ba elval To dwpo g,
ota 150 kat ota 21a yevéBALA TG, ad TOV MATIOU TG KoL IO Ao T YLayLd tng;

Mpokelévou va ouvEeBel n €vvola TNG YEWUETPLKAG TPOOSOU HE TPAYUOTIKEG KATAOTAOELS Oa
TIPEMEL OL LoONTEG va aoxoAnBouv pe mapadeiypota iowv katabéoswv, avatoklopol K.A

Mpotewvopuevn SpaoctnplotnTo

H a&ila evog KalvoUpyLlou QUTOKLVATOU Elval K EUPW KoL LELWVETAL KAOE Xpovo katd 10%.
Av n apxtkni a&ia Tou autokivitou givat 15.000 supw, va uTtoAoyioete TtV aio Tou peTd anod

i) 3xpovia,
i) 10 xpovia.

MBavég SuokoAieg — mapavonoELg

- Aev ouvelbntomolouv OtL n ypadikn mapactacn Ulag akolouBiag amoteAeital amd Siakpita
onuela.

- Zuvavtouv SUOCKOAIEG OTOV UTIOAOYLOMO TwWV OpwV Hlag akoAouBlag amo tov Yevikd Kal Tov
avaSPOLKO TNG TUTIO eTeldn S&v KATOVOOUV TOV GUBOALOUO TOUG.

A&lomoinon tng Texvoloyiag otn Sidaokalia tov kepalaiov

Y& MOAEG LoTtooeAibeg uTtapyouv evlladEpouoes pacTnpLOTNTEG.

- Xtovovipada

MKpoTeipapa, OToU 0 LaBNTAC XPNOLUOTIOLWVTAG TIG YVWOELG TOU £EOLKELWVETAL E TNV £vvold TNG
avadpounc.

http://photodentro.edu.gr/lor/r/8521/5269

- Avadpopég, Tplywva-Tetpaywva

Mkpormeipapa, Onuioupyel Tplywva (TETpAywva) OTO €0WTEPIKO €VOC LOOMAEUPOU TPLYWVOU
(avtiotowa teTpaywvou).

http://photodentro.edu.gr/lor/r/8521/5172
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- YroAoylopdg 6pwv Kot ypadLki mopAoTacn YEWMETPLKNAG TtpodSou.

Mikponeipapa to onoio Sivel Tn dSuvatodTnTA 6TOUG LABNTEC, VO 0plOOULV LLa YEWUETPLKA TTPpO0oS0 Kall
VoL UTtOAOYLOOUV €va 6PO TNG, TO ABPOLOUA TWV V TPWTWY OpWV TNG KaL va oxeSLaoouv Tn ypadikn
TAPACTACH TWV OPWV TNG.

http://photodentro.edu.gr/lor/r/8521/1742
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KEDAAAIO 40 — EKOETIKEG CUVAPTHOELS Kal AoyapLOpot

Elcaywyn

H ekBetikn ouvaptnon sival wSlaitepa xpriown oxt povo ota Mabnuotikd, aAAd kat oTig AANEG
£TLOTAUEG, adoU pe tn BorBsla tng povtedomolovvral moAAG dpatvopeva thg Duoikng, Tng Bloloyiag,
™G Owovopiag KTA. H Baoikn W8otnTta Twv eKOETIKWY CUVAPTACEWV €lval OTL petafdaAlovtal Ue
otaBepo Aoyo oe loa SwootApata. Mo mapddelypa, to dawopevo tg Sldomacn evog LOTPLKOU
LOOTOTOU OTO WULOO TOU TIPONYOUHEVOU TTOooU KABe €lkool AeMTA 1 TO PALVOREVO HLAG BAKTNPLOKAG
KaAALEpyeLag tou Tpumhactdletal KaOe pépa, mapouatdlouy ekBeTIKA ouumnepldopd, SLOTL 0TO MPWTO,
oto 6e60UEVO XPOoVIKO SLAoTnUa €ikool AEMTWY, TO LOOTOMO UTtoSLMAACLAleTal, EVw TO SEUTEPO, OTO
6e80EVO XPOVIKO SLAoTNUA ULoG HEPAG, 0 TANBUGOUOG TpLMAaCLAETAL.

Ot AoyapiBuol swonxBnoav amno tov kwtoélo Tlov Namiep ( John Napier) otic apxEg
Tou 170U awva w¢ éva HMECO ylo TNV QMAOMOLNCN TWV UTOAOYLOHWY Kol
uLoBeTNONKaV amod AcTpovopoug, MnxavikoUg Kol armd GAAOUG EMLOTAMOVEG. AuTh
n HEB0SOG umoAoylopou BacileTal 0To YEYOVOC OTL 0 AoyApLOPOG eVOG YIVOUEVOU
LooUTaL UE To ABpolopa Twv AoyapiBwy Twv mopayovIwy Tou:

€09, (Xy)=(0g X+ 09y

O AoyapiBuog pe Baon to B=10 Aéyetal kowdc N Sekadikog AoyaplBuocg kat £xel TTOAAEG EDAPUOYES

oTNV EMLOTAUN Kal TN pnxavikn. O AoydplBuog mou €xel wg Baon tnv otabepd e (= 2.718), Aéyetal
(UOLKOC Aoyaptduoc Kal xpnolomnoleital ota Madnuatika kat slaitepa otn Mabnpatikr Avaiuon.
O Suadikoc adyoplBuog €xel we Baon Tov aplOpd B=2 Kal anmoteAel ONUAVIIKO OTOLXELO TN EMLOTAUNG

UTTOAOYLOTWV.

AmAonowwvtag 6UckoAoug UTtoAoyLoUoUG, oL AoydplBpoL cuveéBaAay oTnV MPOoSo TWV EMLOTNUWY, KoL
elblkotepa tnNG Aotpovouiag, tn¢ Tomoypadiag, alAd kal GAAWV EMOTNUOVIKWYV TESIWV TOU
xpelaovtal TMOAUTTAOKOUG Kol XpovoBopoug umoAoylopols. O Miép Iwdv AamAdg (Pierre -Simon

Laplace ), [dAog¢ MaBnpatikog, Aotpovopog kat Pudoodog ovopace tou AoydplBuoug «Eva
JAUUAOTO KATAOKEVXOUA TO OMOI0, UELWVOVTAC OE AlYEC LUEPEC TOV XpOVo SOUAELAG TOAAWY unvwv,
Sutdaotalel tnv {wn TOU OOTPOVOLOU Kol Tov YAUTWVEL amo ta Adadn kat thv anbdia mou eival
QYWPLOTA KOUUATLO TWV UEYAAWVY UTTOAOYLOUWV».

EmunpooBétwg, emeldh n AoyapBuiki cuvdptnon f(X)=/40gX aufdvetal moAl apyd yia peyda x, n
AoyaplBuikn KALHOKO XPNOLUOTIOLEITAL YL TNV CUMTIIECN HLOG UEYAANG KALUAKOG ETLOTNUOVIKWV
S6edopévwy. Etol, oL AoydplBuol, eudavilovtal kal oe MAPA TOAAOUG EMLOTNHUOVIKOUG TUTOUG
SLopopwv eMLOTNUWY OMWE lvat n ewopoloyia, n Xnueia, n Wuxoloyia, n Mnxavikn Twv mupalAwy
KTA.

TiLnepLéXel To kepaharo Twv EKOETIKWY ouvapTACEWVY Kot Aoyapifiwy Kot WG ouTO TO TIEPLEXOLEVO
OUVOEETOL PLE TIPOYEVECTEPEG OXETLKEG YVWOELG TWV LaONTwV;
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http://el.wikipedia.org/wiki/%CE%91%CF%81%CE%B9%CE%B8%CE%BC%CF%8C%CF%82_e_(%CE%BC%CE%B1%CE%B8%CE%B7%CE%BC%CE%B1%CF%84%CE%B9%CE%BA%CE%AC)
http://el.wikipedia.org/w/index.php?title=%CE%94%CF%85%CE%B1%CE%B4%CE%B9%CE%BA%CF%8C%CF%82_%CE%B1%CE%BB%CE%B3%CF%8C%CF%81%CE%B9%CE%B8%CE%BC%CE%BF%CF%82&action=edit&redlink=1
http://el.wikipedia.org/wiki/%CE%95%CF%80%CE%B9%CF%83%CF%84%CE%AE%CE%BC%CE%B7_%CF%85%CF%80%CE%BF%CE%BB%CE%BF%CE%B3%CE%B9%CF%83%CF%84%CF%8E%CE%BD
http://el.wikipedia.org/wiki/%CE%95%CF%80%CE%B9%CF%83%CF%84%CE%AE%CE%BC%CE%B7_%CF%85%CF%80%CE%BF%CE%BB%CE%BF%CE%B3%CE%B9%CF%83%CF%84%CF%8E%CE%BD
http://el.wikipedia.org/wiki/%CE%91%CF%83%CF%84%CF%81%CE%BF%CE%BD%CE%BF%CE%BC%CE%AF%CE%B1
http://el.wikipedia.org/w/index.php?title=%CE%A4%CE%BF%CF%80%CE%BF%CE%B3%CF%81%CE%B1%CF%86%CE%AF%CE%B1&action=edit&redlink=1
http://el.wikipedia.org/wiki/%CE%A0%CE%B9%CE%AD%CF%81_%CE%A3%CE%B9%CE%BC%CF%8C%CE%BD_%CE%9B%CE%B1%CF%80%CE%BB%CE%AC%CF%82
http://el.wikipedia.org/wiki/%CE%93%CE%B1%CE%BB%CE%BB%CE%AF%CE%B1

To 4° Kedpdhalo TEPLEXEL TIC SUVAHELC HE TIPOYHOTIKO €KBETN, TNV €KBETIKA OLUVAEPTNON KAL TOUG
AoyapiBuouc.

H évvola tng SUvapng mpayuoatikol aplBpol pe ekBETn aképato elval yvwoth otoug padntég amo
T(PONYOULEVEG TAEELG, KOBWC KOl oL LBLOTNTEC TwV SUVAUEWV e eKBETN aképalo. ITnv Taén autr ol
MOONTEC EMEKTELVOUV TLG YVWOELG TOUG HEAETWVTAG TNV €vvola TG SUVANNG TPAYHATIKOU aplBpol Ue
T(PAYHATLKO EKOETN (PNTO Ko AppNnTo).

OL 816tNTeC TG ekBeTikrc ouvdptnong f(X)=*, a>0, a =0, a#1, Ba mpokuouv pe ™ BorBela NG
YPAdLKAG TNG MAPACTACNG AVAAOYQ LLE TLG TLUEG TNG BAoNG a.

H eloaywyr g évvotag Tou AoyapiBuou Ba yivel péow g efiowong a* =6, a>0. O padntég Sev
£xouv UEXPL Twpa otn 61aBeson toug AAn péBodo emiluong TETolwy e€lOWOEWY, EKTOG TNG YPADLKAC
peBodou. Ano tn Sadikaoia ypadikng emiluong Ba emonudavouv tn povadikotnta thg Aong, Tnv onola

ovopaloupe «AoydplBuo tou B pe Baon a» kot cupBoAiloupe pe Eogae, dnhadn aéov"‘g =0. o

ylo BeTikoUG apBpolg a kat B éxoupe v woduvapia: a* =0 < fog B =x

Mati eivat onuavtiko to kepdAaro Twv EKOETIKWY cuvapTRoewV Kat AoyapiOpwv;

EKTOG amo TG aAyeBPLKEG (TTOAUWVULLKEG) KAl TIG TPLYWVOUETPLKEG CUVAPTAOELG TIOU OL HaBnTEG £xouv
YVWPILOEL HEXPL TWPA, CNUOVTLKN yLa To Mabnuatikd ival pa akOpo ouvaptnaon, n ekBetkr n onola
6ev elval MOAVWVUULKY cuvaptnon oaAAG UT[EpBaTI.KI"]S. H peA€tn NG ekBETIKNAG ouvApTNONG amoTeAel
Ml ducloloyikr) SLSakTk €EEALEN META TN MEAETN TWV TOAUWVUUIKWY KOL TPLYWVOUETPLKWV
ouvaptnoswv. H didackaAia tng Kplvetal okoOmuun oto AUKELO yloTl €lvol éva PECO UOBNUOTIKAG
Teplypadng KATACTACEWY ToU GUGIKOU KOGHOU KAl YEVIKOTEPA TWV DETIKWY EMLOTNHUWV.

H ekBetikri cuvdptnon y=e" XpnOLUOTOLEITOL WG MOVIEAO yla Thv Tepypadr avopévwv ot
Sladopoug emotnpovikoug KkAadoug. Itn Duowkn yio mapddelypa meplypddel Stadikooieg
Slaonaong kal anooBeong evw otnv Owkovopia kat Blodoyia avéntikég Sladikaoieg.

OL AoyaptBpol pmopel va €xouv xaoel Tnv eéxouca Béon mou eixav GAAOTe 0TOUG UTIOAOYLOMOUG,
TIAPOUEVEL OUWG TEPAOTLA N onUacia Twv deKaSIKWY KAl TWV VEMEPLWV AoyapiBuwy yia epapUoyEg
otLg Stadopeg emotrpeg onwg tn Quoikn, Tn Xnuela, tn Zewopohoyia, Tnv AcTpovopia KATL.

MNoleg ival oL oNUAVTIKEG LEEEC 0TO KEPAAao TwV EKOETIKWVY cuvapTtioswv Kat AoyapibBuwv;

6 YmepPatikég AéyovTal oL cuvapTioelg Tov Sev eival adyeBpikés. ZTnv emopev Taén oL pabntég
Ba peAeToouy, pla akOpa VTEPBATIKY CLUVAPTNOT, TN AoYAPLOLKT).
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- O npoobloplopdg Suvaung e appnto ekBEtn amd tnv akoloubia twv Sekadlkwy poaoeyyioswv
TOU GPPNTOU Kal TNV avtiotolxn akohouBia Twv Suvapewv tng Baong.

- H180tnTa Twv eKBETIKWV cuvapTAoewy va petafaAlovtal pe otabepd Aoyo o€ ioa Slaotrpata.

- Ou AoyapBpotr PBonBolv va amhomoinOolv TOUG UTOAOYLOMOUG UETATPETOVIAG TOUG
TOAAAMAOCLOOUOUG O€ TPOCOEDELG.

2€ MOLA EpwTHHATA O TPEMEL va LTTOPOUV VA AtavtoUV oL podnteg;

E1l MNwc opiloupe tn SUvaun pe pnto ekBETN o, 610 o> 0 , L OKEPOLLOG KOl V BETLKOC OKEPALOG;
E2 NMwc opiloupe tn SUvapn evog Betikol aplBpou a pe ekBETn dppnto aplbud Xx;

E3 Moo ouvdptnon ovoudletal ekOeTIkr cuvaptnon pe Baon a (o >0, a# 1) kal moLéG elvalt ot
BaoikéG TG LBLOTNTEG;

E4 And molég HETATOTIOELG TG £KBETIKAC ouvdptnong f(x)= a* (o > 0 kaw a # 1) mpokyTTouV oL

VPODLKES TIOPOOTACELS TWV GUVAPTACEWY g(x)= a’+c kat h(x)= o**;

E5 Tiovoualouue AoydplOpo evog aptBpol 6 wg mpog Baon a (a >0 pe o = 1 kat 6 > 0) Kal moLég
eivat oL LBLOTNTEG TWV AoyapiBuwy;

E6 Molol AoyaplBpol ovopdlovrtal eKadIKoL KoL TTOLOL VETIEPLOL ;

Mowa padnotokd amoteAEopata AVOUEVOUE oo th Sidaokalia tou kedpalaiou;

Metad to télog Tng StdaokaAiag autol tou kedalaiov ol pabntég Ba eival wkavol va:

M1 Na opilouv tn Suvapun MpayUatikol aplBuou e pnto ekBETn. (otoxol M.2 4.1.1)

M2 Na umnoloyilouv aplBUNTIKEG TTAPAOTACELS KoL VA amAomoloUV aAyeBplkéG ekdpACELS TOU
TEPLEXOUV SUVAELG PE pNTO ekBETN. (oTOXO0L .2 4.1.2)

M3 Na yvwpilouv tn Stadikacia pe tnv omnoia opilovtal Suvauelg pe appnto ekBetn (otoxol M.
4.1.3)

M4 Noa yvwpilouv tTnv eKBETLK cUVAPTNON KAl TIC BACLKEG LOLOTNTEC TNG (oTOXOL .2 4.2.1)

M5 ARO tn ypadlki mapaotacn plag ekBETIKAG ouvaptnong va opilouv Tn povotovia Kot To cUVoAo
TIHWV TNC. (oTOXOL .3 4.2.2)

M6 Na oxedlalouv ypadlKEG TTOPAOTACEL CUVAPTIOEWY, TIOU TIPOKUTITOUV OO UETATOMICELS TNG
ypadkig mopdotacng ths suvaptnong f(x)=a” (o>0 kot a = 1) (otoyoL M. 4.2.3)

M7 No GuyKpivouv ToV TPOTO HETOPOAAS TWV TLHLWY CUVOPTACEWY TNE HOPPRAC y=ax, y=x", y=a" pe
x>0 yLot GUYKEKPLUEVEG TIUEG TOU . (oToxoL .2 4.2.4)

M8 Na emAUouV amAEG eKOETIKEG EELOWOELS KOl AVIOWOELS. (oTdyoL .2 4.2.5)
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M9 Na MOvVTEAOTIOLOUV KATOOTACELS Kol vo emAUouv mpoPAApata e Xpron tng ekBETIKAC
ocuvaptnong. (otdyol .2 4.2.6)

M10 No avayvwpilouv tov AoydplBuo tou aptBpoug, 8 > 0 eival Avon tng eflowong a*=0. (otdxot M.2
4.3.1)

M1l Na edappolouv TG LELOTNTEG TwV AoyoplBuwv Kal va TIG XPNOLUOTOOUV oTn emiAucn
npofAnuatwy (otoxol M.z 4.3.2 kai 4.3.3)

08nyieg yia tn t6aokalia tou kedpalaiov twv EKOeTIKWY cuvapTACEWYV Kat AoyapiOpwv

‘Oca avadépovtal oTn CUVEXELA Elval TTPOTELVOUEVA WOTE 0 S16A0KWVY va SLoOETEL pia opyavwpévn
npotoon Stbaokaliag.

Katd apxnv kaho Oa eival o Si6ackwv va SLabETeL ia YeVIKT ELKOVA YL TOV TPOTO e Tov omnoio Ba
e€ehyBel n Si6ackalia Tou kedpaAaiov OMwWE N MAPAKATW.

EKOETIKEX XYNANPTHXEIX

KAI AOTAPI®OMOI
|
I I I
AUVVAPELG TIPAYUATIK®OV ExOeTikr
aplOpwyv pe ekBET , AoyapiBpuot
ouvaptnon

TPAYUATIKO aplOpd

Me Baon Ta Habnolakd amoTeAECHUATO KAL TO EPWTHMATA OTa onola Ba mpéneL va Unopel va amavid
0 HaBnTtNg LeTa TN Sdackalia Twv EKBeTIKwY cuvaptroswv kat AoyaplBuwy, Ba emonuaivape ot

e AUVAMELG IPOAYUATIKWY OPLOWVY e EKOETN TTPAYHATIKO aplOpo

1) Ztnv apyn tou KedbaAalou GUUTANPWVETAL O OPLOMOG TNG SUVOUNG TTPAYHUATIKOU aplBuol Le tv
gloaywyn tTng évvolag tng SUvapng pe ekBETN pnTo. 2ToX0C elvatl va pabouv oL HabnTég TG SuVAUELS
Ue ekBETEG pnToUC 0plBUOUG KOBWC Kal TIG LBLOTNTEG TOUG KAl VA UITOPOUV VA TIG XPNOLUOTIOLOUV.
Eniong va paBouv va XpnoLomoloUV TOV EMLOTNUOVIKO UTIOAOYLOTH (KOUTLOUTEPAKL) yla va Bpiokouv
TETOLEG SUVAELC.

INUaVTLKO glval va culntriocouv ta pofAnuata mou Ba mpoékumrtav av Sev UTRPXE N amaitnon yla
Betikn Bdon otov oplopd Tng SUVAUNG TpayHATIKOU aplBpol e pntod ekBETN.

Mpotewouevn Spaotnplotnto

No GUUTTANPWOETE TOV MAPAKATW TVOKA :
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looSuvapeg ekppAocELg
, , OKEPOLOG
Suvapn pila , )
b6ekadikog aplOpog
2
643
(¥512)°
5
95
3
16*
(38)

2)  3Tn OUVEXELA CUMMANPWVETAL O OPLOMOC TNG SUVOUNG TIPAYUOTIKOU aplOoU LE ThV Eloaywyn
™G €vvolag tng SUVAUNG HE appnTo eKBETN, pe T BonBela Twv SLASOXIKWY SEKASLKWY TTIPOCEYYLoEWV
Tou appntou aplBuol. H eméktaon Twv Suvapewyv pe ekBETn dppnto Baciletal oTnV MUKVOTNTA TWV
PNTWYV OTOUC TipayUaTLKOUG aplOuolg.

O tpdmocg autog mpoadloplopol TS SUVaUNG He dppnTo eKBETN amd tnv akoAoubia Twv Sekadikwy
T(POOEYYIOEWV TOU APPNTOU KAl TNV avtiotown akoAoubia Twv Suvapewv tng Baong yivetal adou
6ev elval yvwoTd otoug Hadntég Ta 0pla TwV akoAouBLwv. Me Tov TPOMO OPWG OUTO OL HaBNTEG
€L0AYOVTIAL KL OTnV €vvola TNG OpLlakng TWAG i Tou oplou uiag akohoubBiag. H mpooéyylon
TpoTeiveTal va yivel pe t Bonbesia katdAAnAou aplBuntikol mapadeilyatog Kal yla TIG aplOunTIKES
T(POCEYYLOELG va xpnoLpomnolnBel aplBuounyavn.

e  EKOgtikn ocuvdptnon

1) H eloaywyn otnv évvola tng eKBETIKNG CUVAPTNONG, TTPOTELVETAL, VO YIVEL HEOW TIPpOoBARUATOC, yLla
napadelypa pe tn Spactnplotnta A23 tou MN.Z. Me tn Spactnplotnta oL padntég Ba avayvwpicouv
TNV ekBeTIkn ouvaptnon f(x)=a* (>0 koL azl) Kot Ba GUVEECOUV TIC AVOMAPACTAGELS TG (Tivakag
TWMWYV, TUMog). H dpaotnpldotnta Ba umopolcs va GUUMANPWOEL pe tov oxeSlaopd TNG ypadLkng
MapAoTAcNG TNG ouvaptnong. Méow tng ypadikng mapactaong, Ba neplypadouv to nedio oplopol,
N Hovotovia Kal to cUVoAo TLHwY aAAG Kot Ba tpooeyyLoTel SLaoBNTIKA N €vvola TNG AoV UMTWTNG.

Ytn 6tevBuvon: http://photodentro.edu.gr/lor/handle/8521/5238 pmopolv ot padntég va PmAakolv

SLa8paoTIKA e TN HEAETN TNG HovoToVIaG TNG EKBETIKAG oUVAPTNONG.
(Mapadeypa Spaoctnplotntac n A24 tou M.3)

2) Me tn BonBela Tou TUMOU TOU AVOTOKLOMOU oL padntég meplypadouv tn Stadikacio oplopol Tou
apBuol e. Méow TnG mapatipnong 2 < e < 3 va CUCXETLOTEL N ypadikr mopdotacn tne f(x) = e pe Tig
VPAPLKEC TAPACTACELS TWV oLUVOPTACEWY g(x) =2" kat h(x) = 3° koL va TPoaSLOPLETOVY OL OOLOTNTEC
TOUG.
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3) Ot pabntég pe t Spaoctnplotnta A24 KaAoUVTOL VA KOTAOKEUAGOUV TIG YPOPIKEG TTAPACTACELG
Sladopwyv ekBETIKWV CUVOPTACEWY, oL omoie¢ Ba mpokUPouv amd petatomioel TG YPAPLKAG
nmapdotacng tng ouvdptnong f(x) = a* (a > 0 kat a#l), va cuykpivouv ta ypadAuata TOug Kat va
npoodlopiocouv tuxdv opolotnteg i dladopés. Tupminpwpatikd Ba pnmopovcav va §o6ouv kal ot
TIOPOKATW SPACTNPLOTNTEG.

Mpotewvouevn paoctnpotnta

KaBepld amd Ti¢ KAumUAEG HE KOKKLWVO XPWHO OTO TOAPOKATW OXAHA €XEL TIPOKUYPEL OO uLa
petatoémnon ¢ KapmoAng y=2" (ue pavpo xpwpa ). Na kdbe pla nepintwon ypdte Tov TUTO TNG
ouvaptnong.

EdappoyEg TG EKOETIKAG ouvapTnoNng

‘OAeg oL al&ouoeg eKDETIKEG OUVAPTNOELG €XOUV €vav XpOvo SLMAacLaopol, evw O0Aeg ol pBivouoeg
EKOETIKEG OUVAPTHOELG £XOUV EVAV XPOVO UTIOSUTAQOLACUOU (nulwn).

OL €vvoleg, Xpovog Suthaclacuol

{xpovog Bmhaaixapol

—— - —
O xpovog unobimAaoacpon

Kol uTtoSUmAaoLaopoU, lvat oAU
BaoKEG Yl TNV KATAVONGON TWV £Pappoywy TNG KOETIKNG ouvapTnoNnG. Xtn cuvéxela Sivovtal Suo
XAPAKTNPLOTIKA Ttapadeiypata.
a) Ot mAnBuouol, avBpwnwy, lwwv, PBaktnPlSiwv, HUIKPOOPYAVIOUWY KATL. €XOuv TV TAOn va
auvéavovtal ekBetika pe Stadopoug pubuolc. Eva aflomioto kot eUKOAA KOTAVONTO HETPO TOU
puBUOU pe Tov omoiov au€davetal o MANBUCNOC eival o XpoOvog StmAacLacol Tou, 0 Xpovog dnAadn
Tou armatteital yla va Suthaclactel o MAnBUoUOC Tou mpog e€€tacn el6ouc. AT TNV TN Tou Xpovou
Sumhaclaopol CUPTEPAIVOULE TTOOO yPryopa 1 TOCO apya EMITUYXAVETAL N avénaon.

Jtn 6tevBuvon www.otherwise.com/population/exponent.html, oL pabntég pe €va pikpomeipapa

UmopouVv va geAéyxouv thv avénon evog mAnBuouol Paplwv kabopilovtog to pubud yévvnong toug,
evw mapdMnla BAémouv T ypadlkn mapdctacn tg £€EAENG Tou dalvopévou, n omoia eival
ekBeTIKAG HopdNC.
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B) Ta padlevepyd UALKA XpNOLUOTIOLOUVTAL OTIC UEPEC HAG OE TIOANEG LATPIKEG edbapUOYEG, OAAG Kal
WG TINYEC EVEPYELOG Xwpwv, O60pudopwv K.Gd. AV €XOUUE L0 CUYKEKPLUEVN TOOOTNTO EVOG
padtevepyol UALKOU ToU BewpnTikd Ba avtdpdcel OAo, TOTE OE GUYKEKPLUEVO XPOVLKO SLAcTUA N
MLON) TooOTNTA TNG ouciag avtldpd Kot apa XAVeTal. TO OCUYKEKPLUEVO XPOVIKO Slaotnupa sival
XOPOKTNPLOTIKO yla KaBe avtibpaon. O puBuog peiwong molkiAAel amo wootono oe Lodtomo. Eva
Aoutdv Baclkd XOPOKTNPLOTIKO Twv padloicoténwv elvat n nuilwn toug 6nladn o xpovog
unodumAaoctaopol toug. Xtn 6levBuvon: www.lon-capa.org/~mmp/applist/decay/decay.htm ot

HabnTég emAéyovTtag To XpOvo NLwG BAEMOUY eKTOG amd Tn Sladikaciao Tng otadlakng Lelwong kot
™V avtiotoyn ypadikn mapaotacn Tng eEEALENG TOU paLvopEVOU, N omola elval eKBETIKAG LopdNG.

Avtiotolyn dpaotnplotnta ivat n A23 yia to Baktriplo tng caApovélag kal n A26 tou M.Z ya tov
XPOVO NUIIWNAG 0TO CWUO LaC, EVOC GapUAKOU.

Jtn SievBuvon  https://phet.colorado.edu/en/simulations/translated/el ot pa@ntéc pmopoulv va

gumhakolv e tn padloxpovoloynon (Hetadpaopévo ota EANVIKA).

e NoyapiBuot

H ewoaywyr otoug¢ AoyapiBuoug mpotelvetal va yivel HECW TNG AVTLOTOIXLONG ULOG YEWUETPLKAG
npoddou, TLX. TE 1, 2, 2°, 2°, ..., pe TV apOpnTky Tpdodo twv avtictowy ekBetwv 0,1, 2, 3,...
OTWG KAl KATaypAadETAL LOTOPLKA

M.x Av Bécoupe oe avtotolkia €va mPog €va TOUG OPOUG HLOG apLBUNTLKAG KAl LG YEWUETPLKAG
pooSdou OMwG yla mapadelyua:

1! 2’ 3' 4! 5' 6I 7' 8I 91
2, 4, 8(2°), 16, 32, 64, 128(2/), 256, 512, ..

MapatnpoUue OTL TO YIVOUEVO SU0 OpWwV TNG YEWUETPLKAG Tpoodou (. 8:128=1024) BpilokeTal KATW
OKpLBWG amd To ABPOLoHA TWV QVTLOTOXWV O0pwV TNG aplOUNTIKAG mpoodou (3+7=10). AnAadn o
oA amAaclaopdg avayetal o mpocbean....

Me tn BonbBela autou tou mapadeiyparog, va emonuavOel n onupacio twv AoyapiBuwv otnv
amAomoinon TwWV UTOAOYLOMWY omd TNV apxn TG lotoplag Toug HEXPL TNV edelpeon Twv
NAEKTPOVIKWY UTOAOYLOTWVY. H otopia Twv Mabnuotikwyv TPEMEL va XPNOLUOMOLE(TOL yla TV
KOAUTEPN KaTAVONON Kal epBabuvon oTig VEEG EVVOLEC.

AmAomolwvtag SUoKOAOUG UTTOAOYLOOUG, oL AoydplBuol cuvéBalav otnv mPoodo TG EMLOTAUNG Kal
€l6IKOTEPA TNG aoTpovopiag. ‘Htav Kplolpol yla TG mpoodoug otnv tonoypadia, TNV ACTPOVOULKN
vauTtiAia, mou tov 17° awwva Atav oAU onuavtikol kKAGdol Tng emotAunG. O Miép Sudv AamAdg
ovOpaoe Tou AoyaplBuouc: “éva Jauuaoto KaTtaokeUXoUN TO OTTolo, UELWVOVTOG O AlYEC UEPEC TOV
Xpovo SoulAetag moAAwv unvwy, SutAaotalet tnv {wr TOU OTPOVOUOU Kal TOV YAUTWVEL armo ta Aadn
kat tnv andia mou eival aywpLoTA KOUUATLA TWV UEYAAWV UTToAoyLouwv”

JTIG apXEG TOU 170U OLWVA Ylo TNV eKTEAECH TWV TPAfeEwv €mvoNONnKe Kal KATOOKEUAOTNKE O
AoyaplBuLkog kavovag, mou otnpiletal oTic WBLoTNTEG TwV AoyoplBuwy. H emwvonon tou amodidetat
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http://el.wikipedia.org/w/index.php?title=%CE%A4%CE%BF%CF%80%CE%BF%CE%B3%CF%81%CE%B1%CF%86%CE%AF%CE%B1&action=edit&redlink=1
http://el.wikipedia.org/wiki/%CE%91%CF%83%CF%84%CF%81%CE%BF%CE%BD%CE%BF%CE%BC%CE%B9%CE%BA%CE%AE_%CE%BD%CE%B1%CF%85%CF%84%CE%B9%CE%BB%CE%AF%CE%B1
http://el.wikipedia.org/wiki/%CE%91%CF%83%CF%84%CF%81%CE%BF%CE%BD%CE%BF%CE%BC%CE%B9%CE%BA%CE%AE_%CE%BD%CE%B1%CF%85%CF%84%CE%B9%CE%BB%CE%AF%CE%B1
http://el.wikipedia.org/wiki/%CE%A0%CE%B9%CE%AD%CF%81_%CE%A3%CE%B9%CE%BC%CF%8C%CE%BD_%CE%9B%CE%B1%CF%80%CE%BB%CE%AC%CF%82

otov AyyAo pabnuatikd E. Gunter, xwpic va mapaBAénetat Kat n mpoodopd twv John Napier, L. Euler,
Jobst Burgi kat GAAwv.

Ou AoyoplBuikol kavoveg xpnowlomouBnkav péxpL Ta péoa tng Oekoaetioag tou 1970, oOmou
gepdaviotnkav otnv ayopd ot aplBUopnXaveg, Ta Kopmoutepdkia. O AoyaplBuikog kavovag Unopel
va BewpnBei mpdSpopog TwV NAEKTPOVIKWY UTIOAOYLOTWV.

1

. |
t——‘k'tf:: —

- log(6) ——!

ZeKLVWVTAG amo To 2 oTNV KATw KAipaka, mpooBétovtag to 3 tng mavw KAlpakag urtohoyiletal to
yWwopevo 6. O AoyaplBuikog kavovag SoUAeUEeL emeldn elval ONUELWUEVOG ETOL WOTE N AMOOTOCN Ao
To 1 oTo X va elvat avaAoyn Tou AoydptBuou Tou X.

2) Me tn BonBela tou Mapadelylatog TNG €L0AYWYNG UMOPOUV eMUTAéoV Ba €pUNVEUTOUV Kol Ol
1616tNTEG TWV AoyapiBuwv. To va 60800V amAwg ot TUTOL TwV LBLOTATWY Twv AoyapiOuwy Katl otn
OUVEXELA OL HaBNTEG va emboBolv otnv aAyoplBuLKn Xpron Toug yla tnv enthucn aoknoewv, dgv
eival ouppatd pe to mvelpa tou .3, yL auTd €ival onUAVTIKO va eumAakolv otn Sladikacia
andbelng toug .

A§lomtoinon tng Texvoloyiag otnv St8aockalia tou kedpalaiov

- EKBeTIKEC EELOWOELS
Mkponeipapa yla tnv eUpeon AVoewV TG eKBETIKAG e€lowaong ypadika.

http://photodentro.edu.gr/lor/r/8521/5151

Me tnv edappoyn tne totooeAidag http://ggbtu.be/m535811 MrmopoUv ot LaBnTEG va LEAETAOOULV TN

cuumepldopd TV ypadLKWV MAPACTACEWY TOOO TG EKOETIKAG 000 KaL TG AoyapLlOULKN
ouvapTNONG.
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KEDAAAIO 5° —STaTLoTIK

Elcaywyn

JTATLOTIKA €lval O €MLOTNUOVLKOG KAASOG TTOU aoXOAElTOL LE TN CUAAOYH, TNV Opyavwon Kal thv
avaAuon Twv oplOpnTikwyv Sedopuévwy Katl Pe TPpoBARpaTa OTWE 0 OXESLAOUOG TEPAUATWY Kal N
AN arnoddcewv.

H Aé€n “otatiotikn” mpogpyxetal anod tn Aatwikn AéEn “status” (mou onuaivel kpatog)
Kal SNAWVEL apxlKA Tn OUAAOYr OTOLKElWV yla TIG KPATIKEG OVAYKEC (EKTaon,
napaywyr, mMAnBuouog, K.a). Mwa mpwtn ypadr oTatloTknG Lopdng Ue aplBunTka
debopéva elval “o vewv kataloyoc” o kat@hoyog SnAadr twv mAoiwv Twv Axotlwy
TIOU €KOTpATeEVOaV evavtiov tn¢ Tpolag, onwg Staowletatl otnv B' padwdia tng
IALadag tou Opnpou (ot. 494-759). And TOV KATAAOYO QUTOV OL LOTOPLKOL AvTAnoav
ONUOVTIKEG EKTLUNOELG TNG OLKOVOULKNG EUPWOTLAG KAl TOU MANBUGHOU TwV TOAEWV-
KPOTWV TIOU CUMUETEIXaV oTov TpwikO TOAgpo. Mpwin OMWC LOTOPLKA GUAAOYN
KaBopd OTOTIOTIKWY OTolXelwv Bewpeltal n amoypadrn mAnbuopol amd ToV
Autokpatopa tn¢ Kivag Mao (Yao) to 2238 m.X.

Ol OpYOLOTEPEC OTOTIOTIKEG, OMwWG oL amoypadec MAnBuopol Twv apxoiwv
Awyurttiwy, Twv BaBulwviwv kat twv Kivélwv mpaypatonolovvtay yla U0 Kuplwg
Aoyoug. Na tnv kataypadrn o6cwv umopovoav va Epouv OMAA Kal yla Tov
ETUUEPLOUO Kal TNV elompatn Twv Ppopwv. Anoypadég, Ekavav kat ol Pwpaiol kaBe
15 xpovia, HE XAPOKTNPLOTIKOTEPN TNV amoypadn tou Auyouotou Oktafiavol. H
aroypadr autr ATAV N TPWTN IOV TPAYHOTOToW0nKe otnv neploxn tng lovdaiag,
TIOU ATaV TOTE UTIO TNV Kuplapxio Twv Pwpaiwv Kat eivat autr mou avadEpeTal otnv
Kawn AtaBnkn ko cuvSEeTal Pe TNV yEvvnon Tou Xplotou.

Jto Télog¢ Tou 1lou ouwwva, emnt emoxng TouAtéApou Tou  Kataktnth,
paypatonolntnke pa omoudaia otatlotiky anoypadr mou adopolos HovAdeG
mapaywyng te AyyAlog, onwc petaAdeia, wxbuotpodeia kKA. OL peydAol OpWG
puBuol BvnowdtnTag mou dpxwoov va Tapatnpouvtal Alyo apyotepa, oo
eTONUIKEG 000€veleg, TMOAEPOUC Kal Alloktovieg €dwoav dlaitepn wbnon otn
OTATLOTIKN £€peuva Kataypadovtag altieg Kot anwAsles. Etol to 1348 ekivnoav ot
KataypadEg Bavatwy amo tnv mavwAn, tnv oPepr) aoBEveLA TTOU KPATNOE TECOEPLS
OLLWVEC. 2TIC KaTtaypadEC aUTEG TpooTEOnKav Kal Bavatol and GAAeG attiec.

To 1620 o AyyAog €umopoc Tlov Mkpaouvt £ekivnoe MPWTOG ULa SELYUATOANTITIKA
£€pEUVO O OLKOYEVELEC TOU Aovdivou Omou kot Stamiotwoe otL os kKABs 88 datopa
uTRPXaV TPELS BAavatol. Ao TO OTOLXELO AUTO KOl XPNOLLOTIOLWVTOG TOUG €V AOYW
KataAoyoug rou €Swvav 13.200 Bavdatoug ektiunBnke 6tL o mMAnBuoudg tou Aovdivou
to 1620 apBuovoe 387.000 katoikoug. EtoL moAlol emiotipoveg B€touv wg
adetnpla NG ZTATIOTIKAG TO €t0o¢ 1663, pe tnv €kboon tou BiBAlov Quaoikéc kat
MoAwtikég mapatnprioel tne Ovnowuotntag tou John Graunt ( Wikipedia). To €pyo
Tou [kpaouvt Atav mpwipgo mapddelypa Emdnuiodoyiag, SnAadry oTATIOTIKAG

HEAETNG yLOL TNV LYElA KL TIG A0BEVELEC TV MANBUCUWV.
H paySaia avamtuén tou epmopiou mou onUELWONKE amo Tov 160 alwva Kal HETA, UTIOXPEWOE KATA
pio évvola, TG apyEC TWV KPATWVY VO LEAETACOUV T VEQ OLKOVOULKA eSopéva TOU eUmopiou Twv
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http://el.wikipedia.org/wiki/1348
http://el.wikipedia.org/wiki/%CE%A0%CE%B1%CE%BD%CF%8E%CE%BB%CE%B7
http://el.wikipedia.org/wiki/1620
http://el.wikipedia.org/wiki/%CE%9B%CE%BF%CE%BD%CE%B4%CE%AF%CE%BD%CE%BF
http://el.wikipedia.org/wiki/1663
http://el.wikipedia.org/w/index.php?title=John_Graunt&action=edit&redlink=1

UeTaGOopWY Kal Twv Blopnxaviwy Kabwe Kol Tou gpyatikol duvapikol. H AvaloyloTikn (N emothpn
Tou €PaPUOlEL LAONUATIKEG KAl OTOTLOTIKEG HEBOSOUG yla TNV eKTIUNON TwV KWWOUVWY OTOV TOUEQ
™G aodAllong) yLve Lo emionun eMOTAKN ota TéAn Tou 170u awwva, Adyw tng avénuévng IAtnong
yla pokpompoBeoun aodaAlotiky kaAudn. Evw maAlOTepa n ZTATLOTIK OOXOAE(TO HOVO WE TNV
napdBbeon TEPACTIWY TVAKWY Ue Sedopéva Kol avopiBunta Slaypdupata, CHUEPO N OTATLOTIKA
£€peuva amo padnuatikn TEXVIKN £xel avaxBel oe autoteAn emotnun akoloubwvtag dlaitepeg
pebodoug avdaluong. TIC oTOTOTIKEG MeEBOSOUC TIG xpnoluormolel oxeddv to GOUVOAO TWV
ETILOTNHOVIKWV EL8KOTATWY, YLt va BepeAlwBolv mpoPAEPELS, va EVTOTLOTOUV QULTIEG TIOU TTAPAYOUV
anoteAéopata kal va e€axBolv cuumnepdopata yla éva peydlo olvoho dedopévwy eéetdlovtag povo
€val ULkpO oUVOAO amo autd. KUplo avtikelpevo €peuvag Kal PEAETNG TNG EMLOTAMNG TNG ZTATIOTIKAG
elvat n ouMoyn, tafvopnon, enefepyaocia, mapouciacn, avaluon kol gppnveia Stadopwv
6ebopévwy pe anmwrtepo otoxo tnv efaywyn achalwv cupmepacpAtwy yo tn AfPn opbwv
anodpAcewv.

TL nepLEXEL TO KEPAAALO TNG ZTATLOTLIKAG KOL TTWE QUTO TO TIEPLEXOHEVO OUVSEETAL [LE TIPOYEVECTEPEG
OXETIKEG YVWOELG TWV Hadntwy;

Ol HaBNnTEG, Mo To ANUOTLKO KLOAAG, €xouV EADEL o€ emadr] Pe BACIKEG EVVOLEG TNG ZTATLOTLKAG, OTIWG
givol Ta MOOOOTA, OL TMIVAKEC CUXVOTATWY, Ta Slaypdupoata koL n péon Twn. ftnv A" td€n tou
AUKELOU €ylve eloaywyn otnv £vvola TN mBavotnTag yla TV onola, EKTOC amo Tov KAAGLko, 800nke
KOl O OTATLOTIKOG OPLOUOG TNG.

3tn B’ tan tou Aukelou yilvetal cuoTnUATIKOTEPN UEAETN TwV BACIKWY EVVOLWV Kol HEBOSwWV TNG
TEPLYPAdIKAG ZTOTIOTIKNAG KOL Ol YWWOELS TWV MoONTwV €UMAOUTI{OVTAL PE ETMUMAEOV OTOTLOTLKA
SlaypApaTa Kol OTATIOTIKEG TTOPAUETPOUG,.

Mo cuyKeKpLUEVAL:

- MNapouoclaletal n avaykn xpnoLLonoinong SElyUATWY yLa (L0 OTATIOTIKY €pEUVAL.

- E&€nyoulvtal oL pEBoSoL opydvwang Kol mapouciacns Twv Se50UEVWY E OTATLOTIKOUG TIVAKES KOl
Slaypappara.

- Elodyovtal Ta OTOTIOTIKA HETPA B€0onG Kal WETABANTOTNTOC, avaykaia ylo Tn GCUVOTTLKN
napoucioon Twv 6e5o0UéVwY Kal TNV e€aywyr] CUUMEPACUATWV.

- Nopouctdletal to Onkoypappa, €va SLAypoppo OTo Omolo evowHaATwvVovVTal OAeC oL
TANPOGdOPIEG ULOG OTATLOTLKAG £EPEUVAC.

Mari eivat onuavtiko to KepaAalo TnG ITATLOTLKAG;

O moAltng katakAUIeTal KoOnuepWA oo OTOTIOTIKEG TAnpodopieg. OL SnUOOKOMNCEL, Ol
OLKOVOULKEG AVOAUOELG, OL ETILOTNOVIKEG AVOKOWVWOELG, OL KOWVWVLKEG UEAETEG, TO LETEWPOAOYLKA KAl
vewAoyika dehtia elval yeUATa amo 0poug KAl OTOTLOTIKA Slaypappata o pio mpoonaBeia va §o6et
gyKUPOTNTA 0TI amoPelg mou Tapoucotdlovtal. Ol OTATIOTIKEG amoteAoUv TOAMEG dopég t Baoh
TAvw otnv omola ot appodlot AapBavouv anodacelg mou adopouv tn {wr TWV TIOALTWV.

Eva oUyxpovo Mpoypappa Imoudwv MPETEL VA TIPOETOLUALEL TOUG aupLOVOUG TIOAITEG, va £XOUV ULa
BETIKA OTAON YLA TLG OTATLOTIKEG TTANPodOopIeG, va KATtavooUV TIG Bactkég EVVOLEG Kal TIG LeBOSoUC TG
JTOTLOTIKAG, 0AAA KOl va lval o B€on va eAEYXOUV KPLTIKA TO. QMOTEAECOTA, TIG EPUNVELEG KoL Ta
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http://el.wikipedia.org/wiki/%CE%9C%CE%B1%CE%B8%CE%B7%CE%BC%CE%B1%CF%84%CE%B9%CE%BA%CE%AC
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CUUTEPACUOTA TWV OTATIOTIKWY EPEUVWVY. O OTATIOTIKOG aAdaBnTiopog, amoteAel pla avaykn tng
olyxpovng avtiAnyng yLa tnv pabnpoatikn mawdeia, kKabwg onuatodotel TV avayvwplon tng aflag 1n
QULTLOKPOTLKWY TIPOCEYYIOEWY TNG EpUNVELNG TTOAAWY DALVOREVWV.

Moieg eival oL oNUAVTLKEG LEEEG 0TO KEPAAALO TNG ZTUTLOTLKAG;

- H ouykévtpwon dedopévwv eival pia péBodog eniluong npoPAnudtwy ota onoia Sev pmopoUpe
V0L OTTAVT|COUME AUEDOL.

- Avtl Tng g€€taong AWV TwV aTOPWV £VOG TTANOUGHOU, glval TPOTLUOTEPO VA €EETACOUUE Eva
Seiypa, 6nAadn €va  UIKPO UTOOUVOAO TOU, EMIAEYUEVO OUWG UE TETOLOV TPOTO, WOTE va
«UOLAleL» pe Tov TANOUGUO.

- H katavonon kot n enefepyocio Twv SeSopévwv MOV Elval «OTAKTWE EPPLUMEVAY, KABWE Kot N
efaywyn ouumepaopdtwy, yivetal duvat povo adol ta Sedopéva opyavwbBolv o MIVOKEG
GUXVOTHTWV KOl TTOPOUCLACTOUV LIE OTATLOTIKA Slaypappota.

- H ouvomtikr mapouaciaon twv deSoUéVwy KAl N Tapanépa eNeEepyacio Toug yiveTaL e TO HETPAL
0£0n¢ Kol Ta METPOL SLALOTIOPAG, TAL OTIOLAL EVOWUATWVYOUV TO UEYOAUTEPO PEPOC TWV TIANPOdOPLWY
ToU MepLEXOVTAL o€ £va Selypa.

- H amo kool nmapoucicon OTATIOTIKWY HETPWVY HLOC KATOVOUAG UE To Onkoypappa, Bonbdel oto
OXNUATIOUO OAOKANPWHEVNC ELKOVAG TNG KOTAVOUNG.

Z€ mola epwTrpaTa Oa MPEMEL v ItopoUlV val aravtouv oL padntig;

E1 Noleg elval oL BACLKEG EVVOLEG TNG ZTOTLOTIKAG ;

E2 Me molég uebodoug yivetat n culoyn Twv 6eSoUEVWY Kal oLa lval T TTAEOVEKTHMOTA KAl TO
LELOVEKTN AT KABEULAG;

E3 Nwg opyavwvoupe ta Se60péva O TVOKEG CUXVOTATWY;
E4 Notol elval ol Baotkol TpomoL mapaoctaong Twv Sedopévwy e Slaypaupota;

E5 Mola eival ta PETpa BE0NG LLOG KATAVOUNG KAl TOLO TOL TTAEOVEKTAATA KOl TO UELOVEKTAUATA
K0Bevog;

E6 Mowx eival ta pETPA METAPANTOTNTAG MLOG KATAVOMNG KOL TIOLO TA TIAEOVEKTAMATO KOl Ta
MELoVEKTAMaTA KABEVOG;

E7 Tumapouotalel éva BnkOypoupa Kot Ttola Eival N onpacia Tou yla th oUyKpLon Suo KOTAVOWY;

Mol LadnoLlakd AmoTEAECLOTO AVOUEVOUHE HETA TH Stbaokalia Tou kepalaiou;

Metd to téAog Tng Stdaokaliag tou kedpalaiou ol padOntég Ba mpémel va elval tkavol va :
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M1 Na propoUv va KOTnyopLomoLloUV TG LETABANTEG O TMOLOTIKEG KOL TIOOOTLKEG KOl VoL avayvwpillouv
™V avaykalotnta xpriong detypdtwv. (otoxol .2 5.1)

M2 Na opyavwvouv Kot va mapouctalouv Sebopéva Oe TIVOKEG CUXVOTATWV Kol va €§dyouv
CUUTEPACUOTA Ao auToUG. (otoxoL MN.2 5.2)

M3 Na opyavwvouv Kat va tapouctdlouv Sedopéva pe KATtAANAEG ypadkéG MOPACTACELG KAL val
€€dyouv cupmepAoHOTA Ao AUTEG. (otdxoL M.2 5.3)

M4 Na umoloyilouv pé€tpa Béong Kat PeTaBAntotntag kat Kuplwg va pmopolv va &nyolv tn
onuooia Toug evidg tou mMAatlciou Twv dedopévwy. (otoxotl N.2 5.4.1, 5.4.3)

M5 Na cuykpivouv XopoKTnploTikd 600 N MepLocoTepwy Selyudtwy e Bdon ta peEtpa B€ong Kal
Slaomopag. (otdxoL M.2 5.4.5)

M6 Na koatackeualouv kat va Siafalouv OnkoypApuoTa, KoL v OUYKPIvOouv 800 KOTOVOMEG
Sedopévwy and TG mAnpodopleg mou avtlolv amo ta avtiotolya Bnkoypdauuata. (otoxol M.X
5.5)

0d8nyieg yta tn Stdaokalia tou kepalaiou TG ZTATLOTIKNG

‘Oca avadépovtal oTn CUVEXELA Elval TTPOTELVOUEVA WOTE 0 SI6A0KWVY va SLoOETEL pia opyavwpévn
npotoon dtbaokaliag.

Katd apxnv kaho Oa eival o S16dokwv va SLaBETEL pla yeVIKN €LKOVA yLoL TOV TPOTIO KE Tov omolo Ba
e€ehyBel n Si6ackalia tou kedpaAaiov OMwE N MAPAKATW

ITATIOTIKY
1
I I I I I
7 Mivakeg Ipadkég pébodol MéEtpa B€ong kait ,
Ayl e e CUXVOTHTWV napovaciaong peTaBAnTOTNTOG CUESER

Me Bdon ta pabnolakd amoTeAECUATO KL TA EPWTHLATA OTO OTola Ba PEMEL vaL UMOPEL va amavta
0 HaBntN¢ peta tn SidaokaAia twv Mpoodwv, KAVOUUE KATIOLEG ETLONUAVOELG:

e AswypatoAnyia

Me katdAAnAa mapadelypata oL LabnTEG TPETEL VAL KATAVOGOUV TLG BACLKEG EVVOLEG TNG ITATIOTIKAG
OMWw¢ MANBUOUOG, LeTaBANTH (TOLOTIKN TTOoOTIKA) anoypadr kat deiypa. Ta mpoBAnpata e ta onola
Ba gumAakoUv oL HaBnTéG Ba MPETEL va elval TPAYUATIKA Kol va avodEPovTal O KATAOTACELS TIOU
Toug adopouv.

H avadein tn¢ omoudaldtntog Tou OVIUTPOCWIEUTIKOU Selypato¢ amd TO Onmoio Hmopouv va
nipokVPouv mAnpodopieg yla oAdkAnpo tov MAnBuouo, umopel va yivel pe avadopd oe Sladopeg
Snuookomnosl mou Eywvav Kol amétuxav emneldny to Selypo mou  emiAéxBnke dev  Atav
OVTLITPOCWITEUTLKO TOU MANBUoUOU Omwe yia mapadetlypo ol tpoedplkeg ekAoyeg HMA to 1936.
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e Opyavwon Kat tapouciaon 6E60UEVWV GE TIVAKEG

Mwo amd TIC ONUAVTIKOTEPEG SLaSIKACIEG ylo TNV OpYyAvwaon KOl CUVOTTLKA Tapousiacn Twv
Sedopévwy elval n Katavour cuxvotATwy. Eival onuavtiko ol padntég va Katavoroouy OtL :

- O TWEg pLag petaPBAntng dev tautilovral pe tig mapatnpnoelg. Etol, yla mopddelypa, evw ol
TIUEG TNG MeTABANTAC «opdda aipatog» eivat A, B, AB kat O, og éva deiypa 40 atopwy, kabeuia
and AUTEG TLG TIUEG pmopel va kataypadel MOAAEG dopéG. H ouxvoTnTa V; MG TIUAG X; SNAWVEL
nooeg popég epdaviletal n TLun x; oto deiyua.

- MEe TNV KOTAVON OXETIKWY CUXVOTATWY YIVETAL CUMTILEDN HLAG LEYAANG EVOEXOUEVWG KALLOKAG
twv &edopévwy otnv kKAipaka amd 0 éwg 1 ( 0% - 100%), oL UMAPXOUGCEG OXECELG UETAED TWV
Sebopévwy yivovtal Aueca KATovonTéG Kol emmAéov SleukoAUveTal n oUykplon HEeETaw
mAnBuouwy, 6tav autol e€etalovral wg mpog tnVv idla petaBAnTH.

- H katavour abpoloTiKwV CUXVOTATWY Kal 0OpOoLOTIKWVY OXETIKWY CUXVOTATWY HaG TtapeXeL GAAou
eldoug mMAnpodopieg, adol oG yvwoTomoLloUV OOEG ) TIOLO TOCOOTO TOPATNPROEWV Elval (oeg i
MLKPOTEPEG OO L OPLOKEVN TIUR. Ma mapAaSelypa, £XEL eV Kamola atia n mAnpodopia OtL Evag
pabntig mApe o€ éva dlaywviopa 15, aAla €xel peyalutepn onpaocia n mAnpodopia OTL ano Toug
25 padntég tng taéng tou ol 18 éypalav oo A Aydtepo and 15 ( otnv nepimtwon auth to 18
eival n aBpototik ouxvdtnta tou 15).

e Ontikonoinon twv dedopévwy (Mapouaciaon Twv Sedopévwy e Slaypappata)

Omntikomotinon givat n tkavotnta, n Stadikaoia kat to mpoldv tng Snuloupylag, EpUNVELNG Kot Xpriong
EIKOVWY, oxeblwv kal Slaypappdtwy oto xapti, otnv oBdévn 1 oto UUOAO HaG, LE OKOTO THV
anmotUnwaon Kal TNV Koworoinon mAnpodoplwy, KaBwe Kal Tov MPOoRANUATIOUO yla TNV aVATTUEn
AYVWOTWV TIPONYOUHEVWE LOEWVY KaL TNV TpowBdnon avitAfPewv.

O kUpLog 0TOX0G TWV omtikomoinong Twv Sedopévwy eival va kowvomolel mAnpodopieg pue ocadrvela
KOl QTTOTEAECUATIKOTNTA HECW YPADIKWY AVATTOPAOTACEWY. AUTO 8gV onUaivel OTL n omTKomnoinon
Ba mpémel va elval Bapetr ylia  va eival Aettoupylkn f e€alpeTikd mepimAokn yla va dalvetat
«wpatla».

Mpokelévou va petadepBolv oL LOEEC AMOTEAECUATIKA, TIPETIEL TOOO N ALoONTIKNA
popdn 600 Kkal n Astoupylkotnta va cupPadilouv, mapéxovtag YVWOELS yla
ouvBeta Sedopéva pe évav o dlalobntiko Tpodmo nou kabopiletal amnod T PAoLKES
TITUXEG TNG ETUKOLVWVLAG.

H dnuioupyla evog Staypdppatog eivat pla kwdikomoinon twv mAnpodoplwy, evw n
avayvwon tou pa amokwdikomoinon. O Cleveland (1985) umootnpilel otL o
Snuoupyog uag ypadlkng mapactaong Kwdlkomolel T mAnpodopieg, evw o
OVAYVWOTNG TLG OTMOKWOLKOTIOLEL.

H wavotnta tng KPLTIKAG avayvwong twv 6eSopévwy €ival i OUVIOTWOO TOU OTATLOTIKOU
oAdaBnTiopol Kat pLa avaykn TG KOWwVIag Mog 0TO cUYXPOVO TEXVIKO KAl OLKOVOMLKO TIEPLBAAAOV.
H avanapdotacn Twv Se60UEVwY UE OTATLOTIKA SlaypAappata eival pev evdladEépouoa Kot EAKUOTIKN
Kal, emumAéov, éva Slaypappa, £xel pHeydaAn Suvaun mAnpodopnong, aAlld pmopel kol gUKoAa va
TP ATTAQVI GEL TOV QVayvWwaoTh.

IAUepa BEPaLa TA OTATLOTIKA Sltaypdppata kataokevalovral pe Th Bondeta Aoylouikwy, aAAd yLa va
glval aflomolrolpa amno Toug LoBNTEC IPETEL, TPLV TN XPHoN £TOLUWV SLaypaUpATWY, va Toug §o6ouv
gUKALPLEC va KOTAOKELAOOUV HOVOoL Toug Slaypdppata. MEoa amd auTEG TIG SpaoTtnpLOTNTEG, oL
pobntég Ba Katavorioouv ta Kpltipla €mAOYAG ToUu KATAAANAOU SLaypappaTog, T AOYLKA KoL TLG
SUOKOAILEG TNG KOTOLOKEU G TOU, TAL CUCTOTLKA TOU KOL TO OTOXO OTOV OTOL0 amoBAEMEL.
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Mpotewvopuevn SpaotnpldtnTa
OL BaBpol 24 pabntwv evog TUAMATOG 0 £va Slaywvioua, Pabuoloynuévo oe ekatovrafaduia

KAlpoka, lval ol mapakdtw :
92, 86, 49, 86, 82, 56, 91, 63, 64, 73, 78, 81, 62, 48, 88, 54, 72, 77, 87, 53, 78, 61, 60, 89

O kabnyntri¢ mopouciacs ta Sedopéva pe €va GUANOYpOUHA KOl €va SLAYPAMUO OXETIKNG
ouxvoTnTag. ATo ToLo, amno ta dU0 autd SLaypAUUATO, AVTAOUE TIEPLOCOTEPEG MANPODOPLES yLa TNV
eniboon Twv padntwy;

DuAAdypappa Katavoun cuxvotntog
Mioxog DuMo KAdoelg Tuxvotnta

[-) Vi

4 9 8 [40, 50) 2

5 6 4 3 [50, 60) 3

6 3 4 2 1 0 [60, 70) 5

7 3 8 2 7 8 [70, 80) 5

8 6 6 2 1 8 7 9 [80, 90) 7

9 2 1 [90, 100] 2

24

Zyoho
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3TO OUYKEKPLUEVO Ttapadelypa we pioxo Bewpnoope TG 6ekddeg kal wg GUAAA TIC HOVASEG TNG
BaBuoAoyiag Twv padntwv. And to ulhdypappa (steam-leaf plots) pmopolv oL pabntég, apéowg,
va SLATILOTWOOUV OV [ILO. GUYKEKPLUEVN TLUN OVAKEL oTo Selypa 1. to 50 (n Bdon tng Babuoioyiag),
pmopet va “douv” otL dUo Babuoloyieg mou elval katw amoé t Paon eivat kovtd otnv Baon(49 kat
48), oL Vo Pabuoloyiegc TG avwtepng KAAong eival kovtd oto KATw akpo tng (92 kat 91)evw
unapyouv uo pabntég pe Babuoroyia 78 katl dAAot SUo pe 86, kATL TO omoio dev elval Suvatov va
yiveL amo tov mivaka cuxvoTATWY 1 TO LOTOYPauUa, OTIou TTOAAEC TAnpodopieg xavovral.

o  Métpa Béong (uéon tiurn, emkparovoa tur , SLUECOG)

Ta moootikd deSopéva pnopouv va meplypadolv pe To PETPA KEVIPLKAG TAONG KAL PE TO UETPA
Slaomopdg. Itoug pabntég mpénel va §00oUv SpactnplOTNTEG HE TIG omoieg Ba Katavoroouv OxL
MOVO TN XPNOLOTNTA TWV HETPWY B€ong otnv neplypadr Twv dedopévwy, aAAd Ba avtlpeTwnicouv
KOl TOUG TIEPLOPLOKOUC, TA TTAEOVEKTAUATO KOL TO UELOVEKTAUOTA 0T XPHON TNS KABe mapap£Tpou.
Mo mapddelyua, yla Tnv meplypadn ULOG TEPITTOU CUUUETPIKAG KATOVOUNG EVOELKVUTAL N LECH TLUN,
adou Aappavel untodn OAa ta Sedopéva, EVW yla ULA KOTAVOWN HUE QOUMUETpia evdeikvutal n
Slapeoog, adol PEVEL OVEMNPEAOTN QMO TIC OKPOLEC TIUEG, OTLG OTMOLEG N MEON TN €lval TIOAU
gvaioBbntn. Emiong ywa tv meplypadn plag KATavopng moloTikwy dedopévwv Sev pmopolpe va
XPNOLLOTIOL|OOULE OUTE TN MEON TN, o0UTE T SLApECO, AAAA LOVO TNV ETUKPATOUCA TLUN.

H péon tun, Adyw TwV KAAWV OTATIOTIKWY LOLOTATWVY TIOU €XEL, XPNOLUOTIOLE(TAL CUXVOTEPA QTIO TLG
AM\eg mapap£Tpoug BECELG.

MTUXEG TNG EVVOLOAOYIKAG KATAVONONG TNG MEONG TIUAG gival oL e€NG:

(o) H péon tun Bploketot peTtafl TWV AKPOTATWY TLLWV TNG KOATAVOUNG

(B) To aBpolopa Twv amokAloewv amnod tn Léon T elvat pndév

(v) H uéon tun ennpedletal ano OAEG TLG TUUEG

(8) H péon tun Sev elval avaykaotikd ton pe éva 6edopévo

(g) H péon tyun pmopet va sival éva KAacpa ou Sev £xel uOLKN epunveia

(ot) Otav ota dedopéva UTIAPXEL N T UNGEV , TIPEMEL va AapPaveTal ultoyn oToV UTIOAOYLOMO TNG
HEONG TLUAG.

Exel StamotwBel OTL oL HaBNTEG MOU £XOUV KOTAVONOEL TNV £vvold TWV TOPAUETPWY BE€0cwg
Umopouv:

a) Na éva ovvolo dedopévwy, va eMAEyouv TNV KOTOAANAOTEPN TAPAUETPO B€ong kol va Tnv
urnoAoyilouv

B) Na kataokevalouv €va oUvolo §edopévwy mou £xel dedouévn TAPAUETPO BEoEwC
v) Na katavoouv Tnv enidpacn mou £xeL pLo LeTaBoAn og £va 1] KoL TEpLOCOTEPQ

Sebopéva oTig mapapETpoug BEcewg

e  Métpa SLaomopds (eUpog, Stakuuavaon, TUTKn amokAtan)
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AUO KOTAVOUEG eVOEXETAL va €XOUV TNV (6l péon T, aAAG wotoco va eival SLadopeTIKEG UeTAY
TouG. MNa mopAdelypa oL mMapakdTw KATavopEG A kat B €xouv tnv (Sta péon tun 15, ald otnv mpwtn
Ol TIMEC (VoL TILO CUYKEVTPWHUEVEG KOVTA OTN HECH TN, EVW OTn B gilval To SL0OKOPTILOUEVES WG
TPOG TN KEOoN Tun. Ma va meplypdPoupe auto To GAVOUEVO XPNOLLOTIOLOUE AANEG TAPAUETPOUG,
TIG AEYOEVEC TTOPAUETPOUG SLACTIOPAG.

o
]
[} ® @
A Q [ ] [e] [ ]
10 11 12 13 14 15 16 17 18 19 20
(]
® o
B @ @ @ @ (5]
10 11 12 13 14 15 1o 17 I8 10 20

Eva pétpo Slaomopdg elval To epog mou LoouTal He Tn Stadopd TG EAAXLOTNG ATIO TN MEYLOTN TLUN
€VOG OelylaTOC KOL  XPNOLLOTIOLEITOL OUXVA O TIEPUTTWOELC €AEyXOU ToLOTNTAC BLOUNXAVIKWVY
TpolovVTWY, Otav epyalopaote o€ TOAAA LoopeyEOn Oelypota. AutO yivetal SLOTL TO €UPOG
umoAoyiletal eUKoAa Kal £XEL GpECA Katovonth epunveia. Etol otnv Katovoun A to gUpocg sivat 18-
13=5, evw otnv katavoury B eivatl 20-10=10. To €UPOC OUWG EXEL TA UELOVEKTAMATA va €apTATOL
UOvo amd TIC akpaieg TIpEG, mapaBAémovtog OAeg TI¢ GAAEG, elval evaiocOnTo oTIg aKpaieg TIUEG Kal
Sev umopel va xpnowomolnBel yia tn olykplon g Slakupavong Suo Selypdtwyv SladopeTikou
peyéBoucg.

To onUavTIKOTEPO PETPO Slaomopdg elval n Sitakvpavon rn diacnopd. H Slaomopd opiletal wg n
MEDN TLUN TWV TETPAYWVWY TWV AMOKAICEWY TWV TAPATNPCEWV Ao TN KECN TLUN Kol cupBoAileTal
pe s°, SNAadH LoxVEL: 2 — (t,—%) +(t, %) +(t,=%) +.. +(t, -X)°

14

Ta mAeovektrpata tng Slaomopdg eival OtL AapBavel umoyn OAeG TI MAPATNPHACELG KAl £XEL TTOAU
KOAEG OTATIOTIKEG LOLOTNTEG TOU  XPNOLUOTOLOUVTIAL OTn  OTOTLOTIK CUMIMEPOCUATOAOYLA.
MelovékTnua NG Slacmopdg elval To yeyovdg Ot dev ekdpaletal otig (Sle¢ povadeg pe T
MeTaBAnT, aAAd auto Bepameletal e TNV €€aywyn TNG TETPAYWVLIKAG TG pilog, omote to PETPO
SLa0ToPAG TTOU TTPOKUTITEL AEYETAL TUTILKA QTOKALON.

Mpotelwvopevn Apaotnplotnta
H péon tun twv dedopévwy mou Sivovtatl otov agova eival 80 kat n dlauecog eivat 70.
1. Mnopeite va aAAagete kamola Sedopéva £tol wote va StatnpnBel otn B€on tneg n Stdpeoog;

2. Mrnopeite va aA\aete kamola Sedopéva £tol wote va SlatnpnBet otn B£€on TnNG N HEon TWR;

3. Mrnopeite va aAhagete kamola dedopéva £€tal wote va SlatnpnBouv otn B£on Toug n wéon TR
KaL n dlapueoog;

122



Mpotewvopevn Apaotnplotnta
Mropeite va KATHOKEUAOETE VA OUVOAO TTEVTE aplIuntikwyv deboueévwy ue péon tun 20, Slaueco

10 kat evpog 50;

Nuon

MPEMEL va CUUITANPWOOU LLE TTEVTE BETELG:

H pecaia mapatripnon, dnAhadn , n didpecog, Ba sival umoxpewtika 6=10 :

10

H Stadopd twv akpaiwv mapatnpnoewv, SnAasdr to eVpog, MPEMEL va lvat
R =50, yLa mapadelypa Umopel oL akpaleg mapatnpnoeLg va eivat 5 kat 55:

5 10 55

OL uo GAhot aplBuoi mpemet va £€xouv dBpotopa 30 Kat propel ylo mapddslypa va eivat ol 8 kat
22, ontdte aplOpol mou kavomololV TiG mpoUmoBEoelg eivaL ol :

1]
"~

5 8 10 55

e  Koatoaokeun Onkoypappotog

To Onkoypaupa(Boxplot) eivat éva ypadnua pe TO OmMoio MMOPOUPE va
TIAPOUGCLACOUHE TA KUPLOTEPA XOPAKTNPLOTIKA TNG KATAVOUAG Tou delypatog. Mag
BonBdeL va €XOUME MLO ETIOTTIKN ELKOVO TNG KATAVOUNG TNG METOPANTAG Kal va
evtomniloupe TUXOV mapdtuna onueia. Emiong, pmopouv va mpoidedcouv yla tn
OXNUATIKA Hopdn TNG KATAVOUNG WE TPOG TNV OCUMPUETpio mou mibavwg auth
eudavitel.

To QuAAoypappa kat to Onkoypappa (box plot) elval oL MO yVWOTEG TEXVIKEG
HEBOdwWV SlepeuvnTikAG avAaAuong Tou eival évag ouvOuaopog ypadlkwy Kot

aplOuNTIKWY HEBOSwWV yla Slepelivnon TACEWV Kal Wlaitepwy TIHwV ota dedopéva.

(Mpotewobpevn dpaoctnplotnta n A30 tou MN.%)

MBavég SuokoAieg — mapavonoeLg

- Alaypauuara
3TNV KaTaokeu SlaypapATwy oL pabntég:
e TaPOAELIOUV TNV 0PLIOVTLA f TRV KATOKOPpUDN KALLOKO

e Agv gmonpaivouv tnv apyn Twv afovwy
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e Agv pumopoUv va Odlalpéocouv Toug Gfoveg oUpdwva HE TIG KAIUOKEC HETPNONG TWV
XOPOKTNPLOTIKWY TIou e€etdlovtal

e MMapaleimouv tn onpavon Twv a§ovwy
XpeLaletatl WbLaitepn mpoooyrn otn Xpron AOYLOMLKWY yLA TNV KOATACKEUT OTOTLOTIKWVY SLOYPAUUATWY.
Mo akatdAAnAn xprion AOYLOUIKWY OIMOKPUTITEL TTAPAVONCELS, OTWE yla TTApASelypa, Otav o va
KUKALKO Sldypappa ot Topeig gv elval avaAoyol mPog TG CUXVOTNTEG TWV TLHWV TNG HETAPANTAG. H
gukoAla TNG KATAOKEUNG ypadnUATtwy HUe computer evéxel Tov Kivbuvo g Un xpnowomnoinong g
Ko G AoyiknG. MNa moapadelypa tng olykpLlong oto 61o ypadnua 25 kablopdtwy pe 40 KA KpEag.

- [lMapauetpot Beong

H aduvapia moAAwv poadntwv va emAUoUV oplopéva PoBARata, odeIAETOL OTO YEYOVOG OTL SV
£€xouv amokthoel plo kabopr evvololoyikh avtilndn tng péong tung. H yvwon povo tou
UTIOAOYLOTLKOU Kavova OxL JLovo Sev cuvendyetal pia Babeld katavonon tng évvolag autng , aAAd
umopel otnv mpaypatikotnta vo gunodilel TNV amoktnon tne. H amootBion tou umoAoyLoTikol
TUToU eival éva GTwyO UMOKATAOTATO TNG £VVOLAC.

H pelétn tng SlopEcou TOPOUGCLAlEL TOOO UTIOAOYLOTIKEG O0O0 Kol €VVOLOAOYIKEC SuokoAieg. Kot
apXAV O UTIOAOYLOMOG TNG SLOETOU, KOBWGE KOl TWV TETAPTNHOPLWY KAl TwV EKOTOOTNHOPLWY, yiveTal
pe Sladopetikols adyopiBpoug otig opadomolnUéveg armm’ OTL OTIG PN OMOSOTIOLNUEVEG KATOVOUEC.
Onwg yvwpiloupe, n anodaon yla to av Ba opadomoinBolv i oxL ta dedopéva Kal n emloyr Tou
TIAATOUG TWV SLACTNUATWY TOLPVETAL artd EKEIVOV TTOU KAVEL TNV AVAAUCH TWV OTOLXELWV.

Ol pabntég Pplokouv Suokolia oto va amodextolv duo Sladopetikolg alyopibuoug umoAoylopol
™m¢ 6lag évvolag Kal, TOAU TePLOGOTEPO, OTaAV yla ThV (6lo MaApAPETpo €xouv SLadopeTIKA
anmoteAéopota, avaloya WPeE TNV €mAoyn NG HMEBOSouU Kal TNV emAoyr] TOU TAATOUG TWV
Slootnuatwy.

Av epyalopacte pe pn opadomolnpéva  Sebouéva, n ypadikr avoamapdotoaon Twv abpoloTikwy
CUXVOTHATWV ELvVOL HLO OLOUVEXNG CUVAPTNGN, N omola maipvel otabepn TN MeTaly Suo Sladoxlkwy
TWWV ™G MetaBAntic. ‘Exouv mapatnpnBel Sduckohieg otnv epunvela Tou ypadApaTog TwvV
0BpOLOTIKWY CUXVOTATWYV , SLOTL pLa TIUN oTov afova Twv X Umopel va €xel Suo SLadOopETIKEG ELKOVEG,
1 SladopETIKEC TUUEG OTOV Afova TWV X VoL EXOUV TNV i6La elkOvaL.

YMApyel peyaAn amootacn UETafU €vVOLOAOYLKAG yvwong tng Slapécou Kal Tou aAyopiBuou mou
XPNOLUOTOLE(TAL Yl TOV UTIOAOYLOUO TNG. Mo va MTEPACOUUE QO TOV OPLOMO TNG OSLOHECOU WG
«HEoalag mapatAPNONG», N, WG «TNG TIUAG WG TPOG TNV omola To oAU to 50% Twv mapaATNPoEWV
elval HKpOTEPEG ad AUt KoL TO TIOAU To 50% Twv MopaTNPRCEWV €lval LEYOAUTEPEG OO QUTHY,
OTOV UTIOAOYLOMO TNG, UTtdpXouv TIoANG Brjpata ta omola Sev e€nyouvtal MAVIOTE EMAPKWE 1 Sev

elval emapkwg katavontd. O TeAKOG aAyopLlOOG TPOKUTITEL Ao TNV EMIAUOHN TNG OVioWaoNg F(x) <n,
2

omou n eival To péyebog tou Selypartoc. Eival avaykn va AuBel n avicwon otnv omola F(x) elval n

OUVAPTNON KOG EUMELPLIKAC KATOVOUNG Kal pmopel va pnv divetal pe évav alyeBpko Tpomo , aAAd
MOVO UEOW €VOCG Tivoka aplBuntikwv Sedouévwyv. (EToL KAmolog TMPEMEL va XPNOLUOTIOL|OEL
niapeBoAR yla va pooeyyioeL tnv (x) ).

‘Exel mapatnpnBel 6Tl av kot ol padntég £xouv avtiAndBel 6Tl n SLAPECOC elval pLa KEVTPLKH TLUA yla
KKATL», WOTO00 MOAEC hopEC elval epdavic n apdLBoAia Toug yLa To TL eival AUTO To «KATL». AAoL
pabntég pmopel va gpunvelouv TN SlAUECO WG TO Mecaio aplBud otnv kataypadn Twv
TAPATNPAOEWV TPV Yivel n Sldtaén toug amd TO PLKPOTEPO OTO HEYOAUTEPO, I, O £vav TlivaKa
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ouXVOTHTWY, AA\oL W¢ To pecaio aplBud otn otHAN TwV CUXVOTATWY, | WG TO Hecaio aplBud otn
OTAAN TWV TLHWV TNG HETABANTAC.

Mo mopASeLya, 0TOV UTTOAOYLOWO TG Slapéoou Twv SeSoUEVWV:
14, 13, 16, 16, 13, 15, 18, 15, 15, 15

apketol pabntég mapadeimouv va ta Statdouv katd alfouoa oelpd Kal Sivouv w¢ SLAUECO TNV TLUA

13+ 15: 14. Eniong 6tav otn ouvéxela Sivovral ta iSla dedopéva e popdr Tivaka cuxvoTATwV:

Twun Tuxvotnta
13 2
14 1
15 4
16 2
18 1
ZUvolo 10

AaAAoL pabntég Sivouv wg dlapeco tnv T 15 (owotd amotéAecua oto omoio ¢ptavouv pe AaBog
Aoywkn!) kat dAAoL tnv TN 4.

- Métpa Staomopag
‘Exel mapatnpnOel OTL yla TNV ektipnon tng Slaomopdg moAEG GopEG oL LabNTEG XpnoLULOTIOLoUV T
«8ladOPETIKOTNTOY TWV TOPATNPNCEWV TAPA T OTNOKAIOELC TOUuG amo TN péon Tn. MNa
napdadelypa, av 50000V 0TouG LaBNTEG Ta UVOAD TWV aPLOUWY

- 10, 20, 30, 40, 50, 60 Kol w 10, 10, 10, 60, 60, 60

KoL TOUG {NTNnBel va amavtoouV 0To epwTNUa oLo amnod to Suo oUvola SeSopévwy €XEL HeyaAUTEPN
Sltakupavon, oMol pabntég evbéxetal va amavtioouv OTL Ta dedopéva A €xouv peyaAlTtepn
Stakvpovon amo ta dedopéva B , cuyxéovtag tnv €vvola TNG SLOOTIOPAG LE TNV £vwold TNG
avopolopopdlag Twv THwy. Qotoco n Slakupaven twv Sedopévwy A eival UIKpOTEPN Ao Kelvn TwWV
6ebopévwy B, mpaypa mou pavepwvel AN}  €vvoloAoyikn Katavonon tg Slaomopadg. Auto slvat
anotéAeopa TG olaitepng onpaociag mou Slvetal 6Toug TUTIOUC UTTOAOYLOMOU TNG E QMOTEAECUA OL
UTIOAOYLOMOL QUTOL VoL UTLEPLOXUOUV TNG KOV G AOYLKNAG.

A&lomtoinon tng Texvoloyiag otnv Sidackalia tou kedpalaiov

ApaoTNPLOTNTA ZTATLOTIKIG LE TO AOYLOMIKO Geogebra
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1) Eykataotrote to Aoylouiko Geogebra kat avoifte éva apyeio.

2) Ano to pevou MNpoPolrn emiré€te To AoyLoTiko GUAAO Kol KAVTE KALK TTAVW OE AUTO. ZUMUITANPWOTE
™V PpWTN oTHAN He Toug Babuolc Twy HadnTwy evog TUAHATog ota Mabnuatikd. Stnv 086vn Ba
TIPETIEL VAL EXETE TNV TIOPOAKATW ELKOVAL.

Arnde CYUOMNE Npsdard Evvoni( tovode Nesdy
o]

L L

3)  EmAé€te OAeg TG eyypadEG TNG oTAANG LE Toug BaOUOUG Kat oTh CUVEXELA eTUAEETE AvAAuon
pilog petaBAntnig kat Ba epdaviotel o mivakag mou GalveTal 0TNV MAPAKATW AVILOTOLXN ELKOVA.

& oo [Z] o

» Ahyel H . . 0
Avakuan Miag MeTaBAntig ATAX)
15 .
B A =
y’.‘ Avakuon NohvGpdpione G0o MerainTiv " .
12
12
- . g g "
“ - Avakuon Mokwy MeTaBinTev -
4 -
A Ymohoyiotric MiBavatnTag o v

4) Notwvtag "Avdluon” epdavitovta Slaypappata kol OAa to LETpa BEoNG Kat SLacTOPA.

£ Avdduon Acsoutvuny

e it

‘."'. = -)H
" |[ERS

Ergmiomea

hropanue  ow ac

Ao | 14
Qe 15
N 1

OL pabntég €xouv TNV eukalpia va alldfouv Tov TPOMO mapdctacng amd loToypaupuo oe
PaBdoypapua r OnkOypapua n INUELOYPAUUA KAl VO LEAETAHOOUV TOUG GUYKEKPLUEVOUG TPOTIOUG
napdoctacng. EmMutAéov €xouv TNV ukalpila va TMEPAPATIOTOUV OAAATOVTOC TIG TIMEG TWV Pabuwy
otov mivaka (+ENTER)kal va peAetrioouv TIG aAAayEG TOU CUUPBALVOUV OTLG TTAPACTACELG KOL OTOUG
belkteq.
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STATIZTIKH ME XPH>H GEOGEBRA

H xprion Aoylopikou eival dlaitepa xprion otn StbaokaAia Tng ZTatloTiknG. Elval mpodavég otL ota
opxlkd otadia emiPaAAetal va yivouv pe to XépL OAeG ol Sladlkaoieg (UTTOAOYLOUOL OTATIOTIKWVY
METpwVY, Tivakeg, Slaypappata KAT), aAAA OTn CUVEXELD Kol TIpoKELMEVOU va SoBel éudaon otnv
KaTavonon Twv EVWOLWV eival XpAoLUo va PNV avaAwvetal kabe ¢opd o SLEAKTIKOG XpOvoG o€
TPAEELG KL KATAOKEVEG TILVAKWY A Slaypappdtwy, ala n éudoaon va Sivetal otig epunveleg.

Mpog tnv kateuBuvon auth apxtkd Oa MAPOUCLACOUNE OPLOUEVEG BOACLKEG EVIOAEG TOU AOYLOULKOU
Geogebra mou avad£povtal oTn STATIOTIKA KAl 0T cuVEXELa Oa yivel ebapuoyr TWV EVIOAWV aUTWV
OE OUYKeKpLUEVa Ttapadeiypata.

AvdAvon pac petaBAntic (L6vo yia mogotikég petaBAnTEc):

1. An6 1o pevol <MpoPoAn> tou Geogebra sudaviletol To AoyloTikd GUAO Kal PE KALK OE QUTO
epdaviletal To pevol TNG ZTATIOTIKAG.

2. Me 10 £1kovidLo 2.1 Tou pevol TG ITOTLOTIKAG TPAYUATOMOOUE avaluon pag LetaBAnTAc. Ma to
OKOTIO QUTO €YYPADOUE TLG TIUEG TNG LETABANTAC O ULa oTHAN Tou AoyloTikoU dUAoU, ETUAEYOULE
TIG TIMEG Kal pe KAk oto 2.1 avoiyel mapaBupo pe titAo <AvaAuon plag MeTaBAnTr¢> Kal KALK oTo
<Avaiuon> gpdaviletal eldiko mapaBbupo pe titho <Avaluon deSouévwy> GTO OMOLO AMOTUTIWVOVTOL
TA OTATLOTIKA Slaypappata. To mpwTo Slaypappa mou autopata epdaviletal elval To LoTOYpaUUa.

3. 3to mapabupo tng <AvaAluong dedopévwv>, amod To KOUUTL 2X, e TitAo <Aeife Ta ITATIOTIKA>,
epdavifoupe Ta PAoIKA OTOTIOTIKA METPA ULOG HETOPBANTAG (aplOUOG atopwy Tou Selypatog, HECOG
0pOC, TUTILKH QITOKALONG, LEYLOTO, EAAXLOTO, SLAPECOG, TETAPTNUOPLA).

4. 3TO MAPAYOUEVO LOTOYPAUUN O XWPLOUOG 08 KAAOELG Elval AUTOG TTOU TIPOTEiveTaL amd to (6lo To
npoypappa. Eav B€houpe dtodopetikd aplOud KAACEWY HETAKLVOUUE TO Spopéa emhoyng aplBuol
KAQCEWV.

5. Antd to KUALOUEVO LEVOU TOU LOTOYPAUUATOC UTTOPOULE VO TAPAyoUUE Kal GAAa Slaypapuota, Ue
ONUOVTIKOTEPA TO ONMUELOYPAUUA, TO PABSOYpOaUHUa (KUPlWG ylol TIOLOTIKEG 1} SLOKPLTEG TTOCOTLKEG
UETABANTEC) KAl TO BnKOYpOpUOL.

6.Me KAk oto PBeldkL (Emloyég), oto mapabupo tng <AvaAuong Sebopévwv>, eival duvatd va
KAVOULE TIC €€N¢ puBuioelg:
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tov TUMo ouxvoTNTOC ME TO <pETpnoe> va gUdOvViCOUMUE TOV TIvAKO GUXVOTATWY, EVW HE TO
<OXETKA> va EUPAVIOOULE TOV TIVAKO OXETIKWY CUXVOTATWV. EAV 0TOV TUTO ouXVOTNTAG ETUAEEOUE
<OUYKEVTPWTIKA> TOTE LE TO <UETPNOE> EXOUUE LOTOYPOUUA Kal TTIOAUYWVO aBpOLOTIKWV CUXVOTATWY,
EVW LE TO <OXETIKA> EXOULE TMOAUYWVO KAL LOTOYPOUHO OXETIKWY 0BPOLOTIKWY GUXVOTATWY. ATt To
Behdkt (Emloyég) péow TNG evioAng <Mpadnua>, Kol HPE OTEVEPYOMOINON TWV OUTOHATWV
Slaotdoswy, puBuiloupe to PrApa (Hovada) katl Tig Staotdoelg (peylotn kat ghaxiotn Tn) Twv
afovwv. H emidoyn auth eival blaitepn xprAotun SLOTL emitpénel TV eudAvVIon OTOUG AEOVEG TWV
EMOUUNTWV TLUWV.

7. To ypadnua pe 6e€l KAk kal <avtiypadr otn npofolin ypadkwv> epudaviletal oto mapdbupo g
Fewpetpiog, KaBwg KAl O TVAKOG CUXVOTATWV €AV €XeL €TAEyel 0TO TAPAOUPO TNG ZTATLOTLKAG.
Fevika eival xpnotpo éva ypadnua va petadépetal oto napabupo tng Newpetplag, yati ekel eivat
enefepyaotpo, SnAadn HnopoUpe va LETABAANOUE TO XpWHA, TNV adladAveld, GTO OTUA KATL.

8. Ao tou Baokd pevou tou Geogebra kat emidéyoviag E€aywyr] / Ix€SL0 oTn HvAUN UMOPOUUE va
eTkoAAoou e oto Word ta mapayopeva Slaypappata.

To MeEYAAO TMAEOVEKTNUA TNG TIPOOEYYLONG TNG ZTOTLOTIKNAG MEOW AOYLOUKWV e€ival otL &ivouv Tn
Suvatdtnta va mpaypatonolnBolv oTaTloTIKEG avallosl pe Sedopéva TOU aAVTLOTOLKOUV OfE
T(POYLLATLKA TIPOBARLATA, OTIOU 0 ApLBUOG TWV ATOUWYV evog Selypartog eivat peydhog, apa eivat oAl
6U0KOAO va MpayUaTonolnBoUuV «E TO XEPL» OL AMOLTOUEVEG LABNUATIKEG TIPAEELS, TIPOKELUEVOU Va
urntoAoyloBouUv ta SLadopa OTATIOTIKA PETPA.

Napadsypa: Eva dsiypa 1500 otdpwy PEAETATOL WG TPOC TNV NALKiaL.

1. Na mapayxBel To LOTOYpPOUUO CUXVOTATWY TIOU OVTLOTOLXEL ota opadomnotnpéva debopéva os 9
KAQOELG, TO TIOAUYWVO GUXVOTATWV KAl O OVTLOTOLXOG TILVOKOG KATAVOMNG ouxvothtwy. Na Bpebel
mola eivat n moAumAnBéotepn nAklakn opdada, mola elval n KEVIPLKA TNG TLUN Kol Tola aBpoloTiki
ouxvoTnTa aVTLoTOLXEL 0€ auThV TNV opdada. Na Bpebel mooa dtopa €xouv nAwkia and 81 kat avw. Na
e€etaobel n Umapén cuppeTplag

Mapatipnon: Eivol mpodaveég OtL yla tOoo peyaho Seiypo SLodOpeTIKWY TAPATNPHOEWV TO
oavtioTtolxo ypadnuo Umopet va eival To L.oToypappa.
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H moAumAn®éotepn nAwkiakn opdda ivat n [36, 45) n omoia meptéxet 327 Atopa, N KEVTIPLKA TNG TLUA
gival To 40 Kat n aBpoLoTIKY) CUXVOTNTA TIOU AVTLOTOLXEL o€ auTthv TNV opdda eivat 800.

HAwia amo 81 kat Gvw £xouv 55 Atopa.

Ao TO oXAUO TNG TIOAUYWVLIKAG ypapung (oupd mpog ta 6e€ld) sival davepn n Omapén 6e€ldg
aouppetplag, dnAadn ol peydheg nAkiag ekteivovtal oe TOAU PeyaAUTEPO EUPOG O OXEON ME TLG
uikpotepec. To Oéua g ouppetpiag¢ Oa efetoocBel Mo OVOAUTIKA KOTd TN MEAETN TOU

Onkoypapuatoc.

2. Na mapaxOsei yla ta idta 6e6ouéva To LOTOYPAUUO OXETIKWY CUXVOTATWY KABWE KoL 0 OVTioToLX0G
TVAKAG KATAVOUNG OXETIKWY ouxvoTATwyV. Na BpeBel n KAAoN TOU TTEPLEXEL TO EYAAUTEPO TOCOCTO
TwV oTOHWVY Tou Seiyparog.
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H KAGon TIOU EPLEXEL TO PEYAAUTEPO TOCOCTO TWV ATOUWY Tou Selypatog eival n nAtkiakr opdada [36

, 45) ou TEePLEXEL TO 22% TWV ATOPWVY TOU SelypaTOC,.

3. Na Bpebet yla ta i6ta Sedopéva n emkpatoloa TLUN

Emeldn Sev eival elkoho va PBpebel pe akpifela n emikpatoloa TuR otav ta Ssdopéva eival
opadonolnuéva (akdpa kat av BewpnBel OTL oL mapatnproeLlg elval opolOpopda KATAVEUNUEVEG)
KOTOOKEUALOUME TO paBdoypappa KaBwg Kal Tov Tivako cuUXVOTHTWV. Edv ol SLadopeTIKES TIUES
elvat MoMEG epdaviloupe €va POVO TUAMA TOU TIVOKO CUXVOTHTWY, QUTO TOU OVTLOTOLXEL OTLC

papBdouc pe Ta peyaAutepa OUN.

SUMPWVA HE TO TOPOAKATW PABSOYPALO KAL TOV OVTIOTOLXO TIVAKO GUXVOTTWV OL ETMLKPATOUCES
TIEG elval SVo kat adopolv TIC NALkieg 28 kat 36 £Twv, oL onoieg Bpédnkav os 42 dtopa, SnAadn ot

NAKieg auTtég epdavifouv T péylotn cuxvotnta.

15
10

_I 2" Migaar

5
”
1

EESASSEON SR PN NE NN RN REN RN

3
i

N N NN S S Y S SRS EENGY

-



4. Na mapayBei yia ta iSla Sedopéva To MOAUYWVO GXETIKWY 0BPOLOTIKWV CUXVOTHTWY Kol va yivouv
Ol TAPAKATW UTIOAOYLOMOL:

1. Eupeon tn¢ Stauéoou.

Mo va urtoloyloBel ypadikd n Stdpeocog npemnet otov afova Y’ va Bécoupe wg andotacn (BAua) To

0,1 onodte Ba epdavicdel to onpelo 0,5 dnAadr to 50% (Se€l kKALk oTo MAPABUPO TN YEWMETPLAG KaL
<ypadikd>) kat amoé 1o onueio 0,5 va ¢dépoupe kaBeto otov dfova Yy’ mou Ba TUAROEL TNV
TIOAUYWVLKN YPOUUN OE KAOLo onuelo Tou omolou n Tn g TeETUNUEVNG, SnAadn to 43, ekdpalel
v &ldpeco (Mmopolpe va Bpoupe tn Sldpeoa kat eav amd To onpeio auvtd va pépoupe KABeTN
otov xx').

2. Eupeon tn¢ nAikiac katw amo tnv onoia eupioketatl To 30% TwWV ATOUWV ToU SE(yUATOC.

Ano 1o onueio 0,3 tou afova Oy dpépvoupe KABETO oTOV AEova HEXPL VA TUAOEL TNV TIOAUYWVLKN
ypapun. Ao to onueio mou n KAOETOC TEUVEL TNV TTOAUYWVLIKA ypapun dEpvoupe kaBeto otov dfova
Ox mou tov Téuvel oto onueilo 34 mou ekdpalel TNV NAkkia KATw amod tnv euploketal To 30% Twv
atopwy Tou Selyparog.

3. EUpeon TOU TTOO0OTO TWV ATOUWY TOU SEIYUATOC TTOU ) NALkia TOUG Eival KATW TwV 54.

Amo 1o onueio 54 tou afova Ox dépvoupe KAOeTO oToV Afova PEXPL VA TUNOEL TNV TOAUYWVLKN
ypapun. Ao to onueio mou n KAOETOC TEUVEL TNV TOAUYWVLIKA Ypoupu dépvoupe kKaBeto otov dfova
Oy mou tov TéuveL oto onueio 0,7 TOU GNUALVEL OTL TO TOCOOTO ATOMWY TOU Selypatog mou n nAkia
TOUC €ival KATw Twv 54 sival 70%.

bty

€2 (00 4 0 B 105700 10 00 I8 2050 2670 8 30 3436 3040 40 A4 48 59 00 57 5S4 B4 0 B0 00 OL 08 68 20 T2 Te TH TR B B) Ga 86 08 GO B A W G0

131



To Geogebra pe tnv evtoAr] <Aeife ta Xtatiotikd>, spdavilel yla ta dla Sedopéva, ta Paotkd
OTOTLOTIKA LETPA TTOU adopolV TNV NALKIO Twv aTOpwy Tou Selypatog (LEon TLN, TUTIKI amOKALONG,
HEyLoTo, EAGXLOTO, SLAKEDOG, TETOPTNUOPLA).

Méon tun 46,40
TuTiKn amokALon 17,65
Méyiotn Tun 99
EAGyLotn TR 18
Q1 (1° tetaptnudplo) 33
Q2 (2° tetaptnudplo) = Aldpeoog | 43
Q3 (3° teTaptnuopLo) 59
ApaoctnplotnTa

Na umoloyloBoUv Ta WG AVW OTATIOTIKA METPA OUTA, €KTOG TNG MEONG TUUNG KAl TNG TUTILKAG
amdkAlong, amd To MmopaKATtw Onkoypappa (epodcov o dfovac Twv X £XeL TNV KATAAANAN SltaBaduion)
Abon

H mpoéktaon tng aplotepr¢ MAsUpAag tou opBoywviou map/pou Ba tufRoel tov xx' oto 33, mou
onuaivet OtL 1o 1° TETAPTNHOPLO EXEL TNV T 33, SnAadH 6TL TO 25% TWV ATOUWY Tou Selypatog éxel
nAKia Lkpotepn 1 on Twv 33 Twv.

H mpogktaon tng 6£€Ldg mAeupdg tou opBoywviou map/pou Ba TUACEL Tov XX' 0To 59, TTOU ohUAlvVEL
otL to 3° TeTopTNUOPLO £XeL TNV TN 33, SnAadn OTL To 75% Twv aTOUWV Tou Selypotog éxel nAkia
MLKPOTEPN 1) lon TwV 59 eTwv.

H mpoéktaon tou €uBuypAPUOU TUAMOTOG TOU eVWVEL TIG dUo opLlovileg Baoelg Tou opBoywviou
Tap/HoU Kot ivat KAOETo PO auTég Ba THAOEL Tov Gfova Xxx' 0To 43, eMopévwe To 2° TETAPTNUOPLO,
SnAadn n dLapecog ExeL TNV T 43.

OL paPéol otnv aplotepn Kat TV Se€Ld dkpn Tou BnKoypPAUUATOG TEVOUV ToV Afova Xx' ota onueia
18 kal 89 avtiotoiywg. OL cuykekpluévol paBdol téuvouv tov afova xx' otnv ehayiotn kot otn
Meylotn T Twv Tapatnprioewv, Otav 6eV UMAPXOUV OKPOIEG N TOPATUTEG TLUEC, OSnAadn
UEUOVWHEVEC TLUEC, O TMOAU HeydAn amootacn oamd tnv Sldueco, n Umopén Twv omoiwv
gmonuaivetal oto Slaypappa Le to cUpPBoro X. Onwe dpwe dpaivetal anod tov mivaka mou epudavilel
TO OTATLOTLKA HETPA N HeV gAaxiotn nAkia eival Ta 18 £tn Kol CUMTINTEL YLe auTr Tou eudaviletal
oTo Onkoypappa, ala n mpayuatikd peyiotn nAkia sival ta 99 kot emeldn eival akpaio twur dev
CUUTILTITEL HE aUTH Ttou epdaviletal oto Bnkoypapupa, amAws utodnAwvetal Pe To cUUBoAo X.

Ao 1o Onkoypappo daivetal Ot n amootacn tng de€lag paBdou amod Tn Slapeco eival oAU
peyaAUTepn amd TNV andotacn tne aplotepng paBdou amd tn SLAUECO, MPAYUA TOU GRUALVEL OTL Ta
S6ebopéva pog epdavitouv de€la ) Btk acuppeTpia, SnAadn evw aplotepd tng SLAUESOU oL NALKIEG
elval ouykevtpwueéveg avapeoa ota 18 kat 43, 6e€Ld Tng Stapéoou ol nAkieg ekteivovtal amd ta 43
£w¢ Ta 89, ondte aplotepd Kat S€Ld TG SLOUECOU UTIAPXEL ACULETPN KOTAVOLLI TWV NALKLWV.
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Molotikég (katnyopikég) peTaBAnTEc:

To mpdypappa Slvel kat tn duvatotnta mopaywyng paBdoypoupdtwy (Lovo amoAUTwyY Kal OxL
OXETIKWV OUXVOTNTWYV) HECW TWV OMOLWV amELKOVI{oVTOL KOATNYOPLKEG METABANTEC KABwWG Kal
TLOOOTLKEG E SLAKPLTEG TIUEG..

Napdadsypa: Na kataokevacBei To pafdoypappa mou anmeKovilel cuXVOTNTEG TWV aBANUATWY TToU
T(POTLUOUV oL 25 pabntég piag taén kat va Ppebel n emikpatovoa TLUA.

‘Eotw OtTL Ta abAfpata sival Unaocket, modoodalpo, otifog, Aoumd Kot yvwplloupe OTL TO UMACKET
emAéyetal and 4 pabntég, to nodoodalpo amno 10, o otifog and 6 Katl Ta Aownd ano 5. Oswpol e
TOUG KWLKOUG 1 ylow UIMAOKET, 2 yla todoadalpo Kat 3 yia otifo, 4 yla ta AoLnd Kat o€ o 6THAN Tou
AoylotikoU ¢pUAou ypadoupe 4 dopég to 1, 10 dopég 1o 2, 6 Popég to 3 KaL 5 popég to 4. 3TN
OUVEXELA ETULAEYOUE paBSoypappa.

Me 8e€l KA mavw oto papdoypappa kot <Aviypadr otnv npoBoln ypadikwv>, to paBdoypappa
Kall 0 TIivakag cuxvoTATWY avtlypddovtal oto mapabupo tng Nrewuetpiag.
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Elval mpodavég 0TL N emikpatoloa TLr ivat To 2 mou adopd TNV evacxoAnan He To modoodalpo

Me TNV €VIOAN <ONUELOYPOUMA> TTAPAYETAL yla Tta (Sla SeSopéva To TMAPAKATW SLAypapa TTou
OUOCLOOTIKA TIEPLEXEL TAUTOON N TIANpodopia e To papSoypaupa.

PaBSOypapLa GXETIKWY CUXVOTATWVY %,

Eav Béhoupe pafSOypapLol OXETIKWY CUXVOTATWY %, auto Sev apayetal Apeca, OAAA KAVOULLE TNV
£€n¢ Sladikaoia. N'vwpilou e OTL TO UMACKET eTUAEYETAL A0 4 pabntég, To modoadalpo amd 10 kat o
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otifog amod 6 Kot ta Aoutd ano 5. AlapoUpe KOs Tt pe to dBpoiopa 25 kot mToAAATAACLA{oUE TO
anotéAeopa ent 100. Apa 0TO UITACKET QVTLOTOLXEL TO 16 WG OXETIKN ouxvotnta %, oto modoodpalpo
T0 40, oto otifo To0 24 Kat oto Aoutd to 20. Emopévwg dtiaxvoupe oto AoyLoTikd dUAO pia vEa oTHAN
TIOU TIEPLEXEL TIG OXETIKEG CUXVOTNTEG, SnAadn mepiléxel to 16, 4 dopég, to 40, 10 dopég, to 24. 6
dopég kaL to 20, 5 dopég kat yLa ta SeSopEva UTA TAPAYOUE TO AVTLOTOLXO PaBSoypappa.
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Elcaywyn

H S8ibaokalia tng EukAeidelag Mewpetpiag otn B Aukeiou, amotelel cuvéxela tng Stdaokaiiag tng
otnv A’'Aukelov. Onwg mpoPAénetal oto Mpoypappa Zmoudwyv, «Itn lewpetpia tng B' Aukeiou
napoucotalovtal Bewpruata Kot mPoPARUATA TTOU €XOUV HEYAAN LOTOPLKA Kal padnuatiky agio.
Aflomoteltat n avaAutikn-ouvBOetikr HEBodog kal emixelpeital pia mpwtn enadn pe Sladlkaoieg
QTELPOOTIKOU AoyLlopoU. EMumAéoy, Ye TNV avaykn TIOU UTTAPYXEL OTN CTEPEOUETPLO va amelkovilovtal
oxXAUOTA TOU XwpPou oto eminedo, aockeital n davracia. AkOpa, TPAYULATOTOLELTAL N peTdBacn anod
To euBUypappo TUAUA oTo gUPadov kal amd to euPaddv otov OYKo. Ie oXECN UE TNV TPONYOUUEVN
XpovLd mAnBaivouv oL epapuoyEG TTOU gival XpPrAOLUEG oTtnV KaBnuepvotnta. Méoa amo ta LOTOPLKA
onUeEwwuoTa, Ta onoio avaptyvoovtal pe tn Bswpla kal Sgv eivol OMOKOUUEVA ATtO QUTHYV, OL LOEEC
Tou MapeABOVTOG CUYKPILVOVTAL UE TIG ONUEPLVEG. OL TAPOUCLALOUEVEG SUVATOTNTES YL TIEPLOCOTEPES
arnd pia anodeifelg tou dlou Bswprpatog, avadslkviouv OTL 0 Spouog yia thv aAfbsla dev sival
MOVASLKOG. »

Ta neplexopeva tng EukAeidelag Nrewpetpiag otn B° Aukeiov

H avamtuén tng UANG tou padnuatog, maipvovtag unoyn tn SaokaAio TOu OTIG TPONYOUUEVES
tagelc, kabopiletal and to Mpodypappa Imoudwv Kot mepthapBdvel ta akdAouBa keddalata:

Kedalato 1: Eyyeypappéva o€ KOKAO ZxXrpoto

OL eYYEYPOUUEVEG YWVIEG ATIOTEAOUV €va emMA£oV epyaleio oUyKPLONG YWVLWVY gvw TapdAAnAa,
Slvouv TN SuvaTOTNTA YEWMETPKWY KOTACKEUWV. XPNOLUOTIOLEITOL TILO EUMEPLOTATWUEVA N
QVaAUTLKN-OUVOETIKN HEBOBSOG.

Kedalato 2: Avadoyieg - Opoldtnta

Mapoucialetal To Oswpnua Oaln kot avadewkvuovtal ol epappoyEG Tou. AkOUA, TO OXAMOTA
EVTIACOOVTAL, HECW TNEG OUOLOTNTAC, OE KOTNYOPLEG EUPUTEPEC ATIO EKEIVEG TIG LOOTNTAC.

Kedalato 3: MuBayopeLlo Oswpnpa (KoL LETPLKEG OXETELG)

To NuBayopelo Oswpnua, KTOC OO TNV TIPAKTIKA TOU afla OTIG UETPNOELG, KATEXEL KEVTPLKN B€on
ota Mabnuatikd, adol péca amd autd avakaAldOnkav oL dappntol aplbuol. Me to vopo Twv
CUVNULTOVWYV Kal TG IPoPoAEg, emelpeital n ouvdeon pe tn Quotkn (m.x. €pyo SUvaung, Kavovag
Tou mapaAAnAoypaupou).

KeddAaio 4: Eufadda eubuypdppwyv oxnuatwv

H évvola tou euPadou, oteva cuvdedepévn pe tn PETPNON, Bplokel MANBOC ebappoywy Kal otnv
KoOnuepwotnta. Ito kepalalo ouTtd TO Ywopevo O6U0 eUBUYPAUUWY TUNUATWY OTOKTA
OVATOPACTATIK UTOoTaon WG eufadov mapalAnAoypdupou. Amd tnv aAAn Uepld, n €kdpoon
eUBAdWV WG YIVOUEVOU EVBUYPAUUWY TUNUATWY TTIPoodEpEL TN SuvatotnTa va avoaxBolv cuykpioeLg
euBadwv og cUYKPLOELG EUBUYPAUUWY TUNUATWV.

KeddAato 5: Kavovika MoAuywva

Ol YEWUETPLKEG LOLOTNTEC TWV KOVOVLKWV TIOAUYWVWVY TIPoeToLlalouv to £€6adog yla To BewpnTikod
MPOPBANUO TNG HMETPNONG TOu KUKAOU. H peAétn toug €xel Slaitepo evdladépov, kabwg autd
XPNOLUOTIOLOUVTAL OXL HOVO OF KOTAOKEUEG He aoBntikn afia (mAakootpwoelg, {wypadikr K.ATL),
oA\ epdavilovral kat otn ¢uon (KUPEAEG HEALCOWV K.AL).

Kedalato 6: Métpnon KikAou
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Mpayuatomoteitat pa mpwtn emodn pe Slabdlkacieg oplou kal yvwplpia pe tn péEBodo NG
TPOOEYYLONG OV €lval pia ard TLG KEVTIPLKEG LOEEC TwV MabnpaTKwV.

Kedalato 7: Zteped Ixuara - Métpnon Itepewv

H avaykn yLo amelkovion oxnUATwy Twy TpLwy dtactdoewy os Slobldotateg emibaveleg Kalepyel
Xwpikn avtiAnyn tg EukAeidelag Nrewpetplag, evw PETPAOELS OYKWV Kal eMLPAVELWY EXOUV GUECH
edappoyn og avaykeg tnG kabnuepvng {wng.
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KEMDAAAIO 1°: Eyyeypappéva o€ KOKAO IxApaTa

1. Elcaywyn

Ta gyyeypappéva oe KUKAO oxfjpata-riapouotalouv tdlaitepa evéladEpouoed LALOTNTEG.

H oxéon tng eyyeypoUpEVNG YWVLOG HE TNV QVTIOTOLXN ETUKEVTPN €lval amod TIG TAEOV XPHOLUEG KOl
Baowkég tou kebahalou. H oxéon autr dlatumwvetal kat amodekvuetal and tov EukAeibn pe tnv
Mpotaon 111.20 twv «Ztowelwv». INUAVTIKA €lval eMiong KaL n oxeon TNG ywviag mou oxnuotiletal
amd uLa xopdrn tou KUKAOU Kot TV edamTOPEVn OTO GKPO TG XOPSNG, LLE TNV EMIKEVTPN Ywvia Tou
Baivel oto t6€0 mou opileL n xopdn.

O EukAeldng adlepwvel to TETapTo BLBAIO TwV ZTOKElWY OTA EYYEYPOAUMEVA KOL TIEPLYEYPAUUEVA
oxnuarta, Sivovtag toug oplopolg kol amodelkviovtag Ti¢ Baclkég mpotdoels. OL oplopol Twv
EYVEYPAUUEVWV KAL TIEPLYEYPOAUUEVWY O KUKAO OXNUATWY Kol avtiotpoda Sivovtal atnv apxn tou
keboahaiou («Itowyeiar», BiBAio &', Opot a’-{') [«Néue OTL Eva axnua gival eyyeypauuéVo o KUKAO
otav kade kopu@n Tou eival onueio TOU KUKAOU» «Zxnua eudUypauuov €16 KUKAov eyypapeodal
AEyeTal, OtV EKAOTN ywvia TOU EYYPAPOULEVOU ATTTNTAL TNG TOU KUKAOU MepLpepeiacy, Ztolxeia IV.
Opo¢ y']. Znuewwvoupe OTL 0 Opog elval malaldtepog amod tov EukAeidn kat otL o (6log 6pog
XPNOLLOTIOLELTAL KL YLOL TOL OTEPEA (TL.X. Ot ToV ApXLURén).

2. Tu nepiLéxel to kedpaAawo «Eyyeypappéva o KOKAO IXAUATA» KL WG TO TEPLEXOUEVO CUVEEETAL
LE TIPOYEVETSTEPO CXETLKO;

2Ta MEPLEXOUEVA TOU TPWTOU kedaAaiov mephappavovral:

e H oxéon eyyeypappévng Kot emikevipng ywviag (1 wpa)

e Hywvia xopdng katL epamtopevnG Ko OXETIKOL YEWETPLKOL TOTOL (3 WPEC)
e Ta eyyeypappéva kat ta eyypadipa moAlywva (2 wpeg)

e Ta eyyeypappéva kal ta eyypaipa tetpanieupa (1 wpa)

e To meplyeypappéva kat ta neplypaldipa og KUkAo moAlvywva (1 wpa)

To TepleXOpEVO Tou KedDaAaloU CUVEEETAL [UE TIPOYEVECTEPEG OXETIKEG YVWOELG TWV HaBnTwv:

e Ol ywvieg, ta Tpiywva, Ta TETPAMAEUPA, 0 KUKAOG KoL OL BAGCLKEG LOLOTNTEG TOUG, OL OMOlEG Ot
peyalo Babuod amattouvral yla tn SidackaAia tou kedpalaiou €xouv SdaxBel otnv A TafNn Tou
AUKEeloU, EVW N EYYEYPAUUEVN yWVLA KOL N OXECN TNG LE TNV avTioTolyn emikevipn £xouv dtdaxBel
nén otn B Ffupvaciou.

o Katd tn HEALTN TwV TPWWVWY, €XeL SlamotwOel OTL To onuelo TOUAG TWV UECOKABETWY TwWV
TAEUPWV TPLYWVOU Elval TO KEVIPO TOU TIEPLYEYPAUUEVOU OTO Tplywvo KUKAou (mepikevtpo), n
TOU KUKAOU OTOV OTolo €lval eyyeypapévo To Tplywvo. Q¢ ek TOUTOU OL EVVOLEG EYYEYPAUUEVO N
TLEPLYEYPAUUEVO O KUKAO oxnpa eivol KOTd €va HEPOG NON YyVWOTEG amo tn Sibaokaliia Toug
otnv A taén.

YTAPXEL EMOUEVWE CNUOVTIKO KOL ETMOPKEG YVWOTLKO UTOBaBPOo amod TLG MPOoNYOoUEVES TALELC YLa TN

Sidaokalia Tou kedaialou.

3. MNari eivat onpavtiko to kedpalato;

To keddAalo eival onuavtiko SLotTL:
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OL KOpUDEC TWV EYYEYPAUUEVWV OXNUATWY glval onpelo KUKAOU Kal ol ywvieg Toug elval ywvieg
EYVEYPAUUEVEC OTOV KUKAO. Katd cuvEmela yiveTal epikth n oUvEeon Twv LOLOTATWY TPLYWVWY,
TIOAUYWVWV Kot KUKAOU.

H mAeupd €vOG EyyeypOUUEVOU OXNHOTOG — WMOpel vo avrpetwriletal wg xopdry Tou
TEPLYEYPAUUEVOU KUKAOU, evw KABe eyyeypappévo ToAUywvo umopel va Slapeplotel oe
LOOOKEAN Tplywva pe Kopudn TO KEVTPO TOU KUKAOU Kal TIG U0 TOUG TAEUPEG (OEG UE TNV aKTiva
TOU TIEPLYEYPAUUEVOU KUKAOU.

Onw¢ avadépetal oto Mpoypappa Imoudwv, katd tn Sddackalio tou kedalaiov Sivetal n
SuvaToTNTA YLA YEWUETPLKEG KOTAOKEVEG KOL YO TN XPNOLUOTOiNoN TG OVAAUTLKAG-OUVOETIKAG
peBodou, adol «oL eyyeypaUUEVEC YwVIieG amotelolv €va emumAéov gpyaleio oUyKpPLONG
YWVLWV».,

Elval oAU xprowua to kpltripla eyypolpdtntog — mePLypaPLLOTNTAG YIA TNV OVTLLETWIILON
TIPOBANUATWY TWV EYYPAP LWV OXNUATWV.

Elval peyaAn n xpnowotnTa Kot N onUacio ToU YEWUETPLKOU TOTIOU TwV ONUELWV Ttou «BAEmouv»
gva guBUlypappo tuApa umo otabepn ywvia kat n edappoyn TG OVAAUTIKAG-OUVOETIKAG
ueBdS0ou Mo XPNOLUOTIOLOUHE YLla TNV EVPECN KAl TNV KOTAOKEUN TOU oxAuatog. lMvetal mAéov
£dIKTO va opiletal o KUKAOG amo £va euBUypappo TUAUA (XopdH) Kol pia ywvia (eyyeypapupévn)
avti and éva onpeio (kEvtpo) Kat éva euBUypappo TUAp (aktiva).

Emiong, n 68ackahia tou kedahaiou eivatr avaykaia ywa tn SdackoAia TwWv EMOUEVWV
kebaAaiwv ou avadEPovTal OTa KOVOVIKA TIOAUYwWva KAl Tn LETPNON Tou KUKAOU.

Téhog, n WOLWOTNTA ToU KUKAOU va «mapeuBaldetaty (eykAelouds Tou KUKAOU) MeTaél Twv
EYVEYPAUUEVWV KL TIEPLYEYPAUUEVWV OE QUTOV TTOAUYWVWY, o ouvduaopud pe t péBodo Tng
€€AVTANONG KOL TOU Oplou €male onUAVTIKO pOAo oTtnVv €EEALEN KAl AVATITUEN TWV LAONUOTIKWY.

4. Noieg ivat oL Znpavtikeg 16€e¢ oto kedpalaio «Eyyeypappéva oe KUKAO IXAuota »;

OL mAéov Znuavtikeég 16€€¢ Tou keadaiou eival:

H oxéon emikevtpng Kal EYYEYPAUUEVNG YwViag: H eyyeypauuévn ywvia ival ion Ue To ULaod tng
entikevtpn¢ mou Baivel oto ibto toéo.

H oxéon ywviag xopbng kot epamropévng HE TNV AVILOTOLKN EMIKEVTPN KOl Ol OXETIKOL
YVEWUETPLKOL TOTOL: H ywvia mou oxnUATI(ETaL oMo [la Xopdn Kol TNV EQANTOUEVN OTO AKPO TNG
xopdng eivar ion ue tnv eyyeypauuevn mou Baivel oto t0éo TN X0pPdNG (N UE TO ULOO TNC
QVTIOTOLYNG ETTIKEVTPNG).

H botta twv opboywviwv Ttplywvwv va eyypadovial o€ NULKUKALL HE SLAUETPO TNV
unotelvouoa Tou Tpywvou: O kUKAOG oTov omoio eival eyyeypauuévo éva opdoywvio Tpiywvo
EXEL SLAUETPO TNV UTTOTEIVOUTX TOU TPLYWVOU.

H ox€on Twv armévavTl ywVvLwyV gyyeypPapUEVOU TETPpATAEUpoU: To adpoloua TwV amEVAVTL YWVLWV
EYVEYPAUUEVOU TETPATAEUPOU LoOUTAL UE SUO 0pUEC YWVIEC.

H ouoy£tion tng €vvolog Tou KUKAOU HE TNV €vvola TOU TTOAUYWVOU ota gyypdlipa moAvywva,
apa: S kade eyypaiuo moAUywvo, urtdpyel povadiko onUEIO TOU EMUTESOU TTOU LOATEXEL A0
TIG KOPUQEG TOU (KEVTPO TOU TTEPLYEYPOUUEVOU KUKAOU) KAl KAUE TTAEUPA TOU «PAIVETAL» QTTO TIC
QITEVAVTL KOPUPEC TOU UTTO (OEG YWVIEC (EYYEYPUUUEVEC OTOV TTEPLYEYPAUUEVO KUKAO).

5. Zg mola epwtApata Oa MPEMEL val WITOPOUV VAL OLIAVTOUV OL HaBnTEg;

Metd tv ohokArpwon Tt ddaockaliog tou kedpaAaiou oL pabntég Ba pmopouv va amaviovv ota

gpwTApaTa:

lMolog eival 0 OpLOUOG TOU EYYEYPAUUEVOU OE KUKAO O UATOC;

Mote éva TeETPATAEL PO €ival eyypaLpo o€ KUKAO;

MoLog eilval 0 0pLOUOC TOU MEPLYEYPOUUEVOU O KUKAO OXNLATOG;

Mote éva teTpanAeupo eival meplypaPpo o KUKAO;

Mola gival n oxéon emikevTpng KoL EYYEYPAUUEVNC YWVIAC KAL TIWG OMOSELKVUETOL;

Mola eival n oxéon TnG ywviag mou oxnuatiletal and xopdn kol epamtouévn UE TNV AVTIOTOLKN
emikevtpn ywvia Kot mwg armodelkvUETaL;

TLoupBaivel OTav oL ATEVOVTL YWVIEG EVOG TETPATAEUPOU ELVaL TTAPATTANPWLATLKEG;
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® TLoupPaivel 6tav pia MAEUPA €VOG TTOAUYWVOU PaiVETAL UTIO LOEG YWVIEG ATIO OAEG TIG ATEVAVTL
KopudEG Tou TIOAUYWVOU;

® TiLouuPBaivel 6Tav oL HECOKABETEG OAWV TWV TTAEUPWV EVOG TTIOAUYWVOU SLEpYovTal amno to (Slo
onpeio;

o TiL oupPaivel 6tav ol SLXOTOUOL OAWV TWV YWVLWV €VO¢ TIoAuywvou Siépyovtal amd to (Slo
onpeio;

6. Mol LaBNOLOKA ATTOTEAEGHOTO OVOLEVOUHE META T Stdaokalia Tou Kkedpalaiou;

Meta tn didaockalia tou kepalaiou avapévoupe va €xouv emITeUXOEl oL GTOXOL TOU TIPOYPAUUATOC
Imoudwv Kat oL padntég va eivat os Béon va:

2TNV EVOTNTA «ZYEON EYYEYPOAUUEVNG KAL ETIIKEVTPNG YywViac»

®  XpPNOLUOTOLOUV TN OXECN EYYEYPAUMEVWY KOL ETIKEVTPWY YWVLWV 0TV emiluon mpofAnudtwy.
(Ztox0¢ 1.1.1 Tou Mpoypaupatog Enoudwy, Apactnpldtnta A3)

o Avayvwpilouv wg opBEG TIG EYYEYPAUUEVEG YWVIEG TTOU Baivouv o€ NULKUKALO Kol SLATILOTWVOUV
otL kaBe opBoywvio Tpiywvo eyypadetal oe nukUKAL. (Xtoxog 1.1.2 tou MMpoypdupotog
Sroubwv, Apaotnplotnta A3)

2NV evotnta «fwvia xopdne¢ KAl EQATTTOUEVNC KL CXETLKOL YEWUETPLKOL TOTTOL»

o Edapuolouv tnv AvaluTtikn - ZuvBetiky MéBobdo otnv eniAuon mpoPfAnudatwy. (2toxog 1.2.1 Tou
Mpoypaupatog Znoudwy, Apaoctnplotnta A2)

®  EVTOT{oUV TO YEWMETPLKO TOTIO TwV onuelwv ou BAEmouv umd CUYKEKPLUEVN ywvia otabepo
€uBlypapuo TUAMA KAl avayvwpilouv TO YEWUETPIKO TOMO TWV onuelwv amd ta omoia
guBlypappo tuRpa daivetal umd opbn ywvia. (Xtdéxog 1.2.2 tou MMpoypdupotog Imoudwy,
Apaoctnplotnta A2)

3TNV eVvOTNTa «EYyeypauueEva - eyypagiua moAvywva»

e E&nyouv tn Sadopd avaueca ota Bewpiuata yla va eival eyyeypapévo €va TTOAUYwWVO Kal Ta
KpLtnpla yla va ivat eyypadipo. (2téxog 1.3.1 tou Npoypdppatog Imouvdwy, Apaotnplotnta A3)
3TNV eVOTNTa « EYYEYPAUUEVA - EYYPAYLUA TETPATTAEUPA»

e Awakpivouv tn Sladopd avdapeoca ota Bewpnpata TOU LOXUOUV OE €va EYYEYPAUUEVO
TETPATAEUPO KOl TO KPLTAPLA ylo va elval éva TetpdmAeupo eyypadipo. (2toxog 1.4.1 tou
Mpoypaupatog noudwyv, Apactnplotnta A4)

2tnVv evotnta «lleplyeypauuéva - Meptypaiua o KUKAO MOAUywva»

e [lLoTOMOLOUV OTL 0 TPOTOG MOV eyypAdETAL KUKAOG O€ TIOAUYWVO amoteAel yevikeuon Tou TPOMou
Tou eyypadetal KUKAOG o€ Tplywvo KT avTloTolxio HE TOV TIEPLYEYPAUUEVO KUKAO TPLYWVWV-
TOALYWVWV. (210x0¢ 1.5.1 Tou Mpoypappatog Imoudwy, ApactneLotnta A5)

7. ApaOTNPLOTNTEG
OL &paotnplotnteg Al €wg A5, mou mpoteivovtal and to Mpdypappa Imoudwv Kal Urmopolv va
uAormotnBoulv otn oxoALKn TAn

Apaotnplotnta Al

Me t épaoctnpiotnta Al, n omnoia avtiotolyel oto otoyo (1.1.1) tou lpoypauuatog Zroudwv,
emblwketaL va ivatl os 9éon ot LadNTEC va xpnoLUOTTOLOUV TI) OXECH EYYEYPUUUEVWY KAl ETIIKEVTPWV
YwVLWYV aTtnV eniAvaon mpoBAnudtwy.

e Na Bpeite ™ ywvia 800 TepvoUoWV gUBeLWV KUKAOU, CUVOPTACEL TwV OPLOUEVWY ATIO OUTEC

tofwv Tou KUKAoU. (H Spactnplotnta mpoteivetal va uAomotlnBel o meplBANAOV SUVOULKAG
vewpetploag.)
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1 - = <Na edtaotolv oL MEPUTTWOELG TO ONUEI0 TOUNG TwWV EVTELWV va glval oTo eEWTEPIKO TOU
KUKAOU 1 va €lvall 0TO ECWTEPLKO TOU, N va €lval onuUEio TOU KUKAOU.

Apaotnplotnta A2

Me t™ 6bpaotnpiotnta A2, n omoia avtiotoiyel oto otoyo (1.2.1. kat 1.2.2) tou [Mpoypauuatog
2rovdwy, emiSlWKeTAL va elval oe Jéon ot uadntég va epapuolouvv tnv AvaAutikn - ZuvIeTikn
MeBobo otnv emiluon npoBAnuatwv kat vo evtomilouv TO YEWUETPLKO TOMO TwWV ONUELWV TTOU
BAEmouv UMO OUYKEKPLUEVN Ywvia OTATEPS EVTUYPAUUO TUNUA KL VA avayvwpI{ouV TO YEWUETPLKO
TOMo TWV onUelwv amnd ta ool evGUypauuo TUNUA QaiveTal uTto oplr) ywvia.

e And onuelo ektOG KUKAOU VA KOTOOKEUAOETE, E Kavova Kal dtaBntn, tnv edamtopévn mpog
QuTOV.
1 - <EnedniYra {ntovuevn kataokeur givat n mpotaon I11.17 twv Stotxeiwv tou EukAgién, katd thv

vAomoinon tn¢ SpactnplotnTag UMopEl va yIveEL avapopa atov TPOmo Mou EMIAUEL To PoBAnua o
EUkAegidng¢ kot va yivel oyetikn oultnon, oUYKPLON Kal CXOALXOUOC TwV SU0 SLOPOPETIKWY TPOTTWV.

Apaotnplotnta A3

Me t™ Obpaotnpiotnta A3, n omoia avtiotolel oto otoxo (1.3.1) tou [lMpoypauuatoc Smoudwy,
emSLwkeTaL va eivat oe 9€on ot padntéc va e€nyouv t Slapopd avaueoa ota Tewpnuata ylo vo
elvat eyyeypaupuévo Eva moAUywvo Kal ta KpLTHpLa yLa va givat eyypaiiuo.

Apaotnplotnta Ad

Me tn 6Spaoctnpiotnta A4, n omoia avtiotoyel oto otoxo (1.4.1) tou lpoypauuatog Zmoudwy,
emblwketal va eival os B€on ot uadntég va Stakpivouv tn Slagopa avausoa ota Jewpnuata mou
LOYUOUV O€ EVa EYYEYPUUUEVO TETPATTAEUPO KAL TO KPLTNPLA LA VA ELVAL EVA TETPATTAEUPO EYYpaPLUO.

Apaotnplotnta A5

Me tn bpaoctnpiotnta A5, n omoia avtiotolyel oto otoyo (1.5.1) tou [lpoypauuarog Smouvdwvy,
emSLwkeTaL va ival e Jéon ol uadnTeG va MLOTOMOLOUV OTL 0 TPOTTOG TTOU EYYPAPETAL KUKAOG O€
TTOAUYwVO QmOTEAEL YEVIKEUON TOU TPOTTOU TTOU EYYPAPETAL KUKAOG O€ TPiywvo KaT’ avtiotolyia Ue ToV
TIEPLYEYPAUUEVO KUKAO TPLYWVWV-TIOAUYWVWV

8. 06nyigg yia tn didackalia touv kepaAaiov

H &idaokalAia tou kedalaiou kal n vAomoinon twv Apaoctnplotitwy Ba Sie€axBel cuudwva pe TIg
umnobeifelg kat ta oxoAla mou meplExovtal oto Mpoypappa Imoudwv. Kata tn Sidaockalia tou
kebahalou:

e TNV EVOTNTO «3XEON EYYEYPOUUEVNG KoL ETIKEVIPNG ywviac» omodelkvUETAL N oxéon
EYVEYPAUUEVNG KOL ETKEVTPNG ywviag Kol uAomoleital n paoctnpotnta Al. H mpotaon eival
Baoikr, OpwG glval yvwatr Kol oL pabntég tnv €xouv Siaxtel e mponyouueveg Taels. Mmopet
va yivel avadopd OTL n mpotacn: «H gyyeypappévn o€ NULKUKALO ywvia eival opBi» anodibetal
otov OaAn Kol va umdapeL n avaloyn Lotoplkn avadopd. BePaiwg, eneldn kal o SltabB&ouog
Xpovog eival meploplopévog, n didaockaAia Ba mpooavatoAlotel kupiwg otn Ste€aywyn ™G
Spaotnplotntag

e JTnv evotnta «wvia xopdnc Kal EQATTTOUEVIC KOl CYETIKOL YEWUETPLKOL TOTTOL» yiveTtal avadopad
otnv AvaAuTikn - JuvBetiky M£Bobo. I18laitepn Baputnta, aAAd Kal mpocoyn TpEnel va dobel
ota Brjpata mou akoAouBouvtal (avaAuoh, ouvBeon, anodelfn, Siepelivnon), otn chuaoia tng,
OTLG £V YEVEL YEWHETPLKEG amodeifelg katl oTtoug AAAoug kKAadoug twv Mabnuatikwv. H clvéeon
™G ywviag xopdng kol epamtopévnG UE TNV EYYEYPAUUEVN TIou «BAEmEey TN Xopdn Kol tnv
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avtiotolyn emikevtpn givat MTOAU GNUAVTIKY Kol XproLun, 0w GNUAVTLKA glval kot n £évvola Tou
VEWUETPLKOU TOTOU.

e TNV evotnta «Eyyeypauuéva - eyypaiuo moAvywva», eKtog anod tn Stdackalia Twv LSLoTATWY
TWV EYYEYPAUUEVWY TIOAUYWVWY, SLEUKPLVIZETAL KAl N €vvola Tou Kpltnplou eyypapdtnrag.
Mépa amo TG OXEOELG LETALU TWV YWVLWV TWV EYYEYPAUUEVWV TTOAUYWVWY, UTOPEL va yivel
avadopd Kol OTLG LECOKABETOUG TWV TTAEUPWV TOUG.

o Jtnv evotnta «Eyyeypauuéva - eyypaua TeETpAmAsupa» omoSEKVUETAL N TIOAU ONUOVTIKA
TPOTOON Yl TN OX€oN METOEY TWV AMEVAVIL ECWTEPLKWY YWVLWVY, KaBwg KAl n mpotacn yLa Tn
OX€On €0WTEPLKNG Ywviag peE TtV amévavtl efwtepikn ywvia. O mpoPAenopevog SLEAKTLKOG
XPOVOC OPLOKA ETLTPEMEL TNV UAOTIOLNGN TNG POTELWVOUEVNG dpaoTnplotntag A4.

o StV evotnta «lleptyeypauuéva - Mepypaiua o kUkAo moAUuywva» ylvetal avadopd oTLg
SLXOTOHOUC TWV YWVLWY TOU TIEPLYEYPAUMEVOU O KUKAO TIOAUYWVOU, KaBwe Kal atnv dLotnta
TWV TAEUPWV TOU TIEPLYEYPAUUEVOU TIOAUYWVOU va elval ehamtopeveg Tou KUKAou. Méoa otov
TipoPAemOUEVO SLEAKTIKO XpOVO, oL SuVATOTNTEG UAOTOINGN TNG MPOTELVOUEVNC 6pacTNPLOTNTAG
A5 glval OpLOKEG.

9. Mola onueia MPENeL va MPOooEEeL LoLaitepa 0 SL8ACKwWV;

I6Laitepn mpoooyr npémnel va S00ket:

e JTIC SUOKOALEG TWV MaBNTWY Katd TNV ebapuoyr TG AVaAUTIKAG - ZuvBeTkig MeBddou otnv
eniluon mpoBAnudtwy Kot Kuplwg oto va katavonBel n avaykaldtnta tng anddelgng Kat Tng
Siepelivnonc.

e TNV eumESwaon amd Toug LabNTEG TNG €VVOLAG TOU YEWETPLKOU TOTIOU.

e JTC OLOTNTEG TWV TETPAMAEUPWY OL OMOLEG ATMOTEAOUV KpLTthpla eyypaPuotntag &vog
TeTpamAeUpou

Eival avaykn va Sleukpiotel otoug pabntégc OtL evw OAa Ta Tpiywva eival eyypdiua Kot

neptypaiua, 6gv LoYVEL TO (610 yla Ta MoAUywWVA Kal YL auTo elval avaykaia n avalitnon Kptnpiwv.

Ateukpuviletal otL n eyypaduotnta sival avefdptntn and tnv meplypadpotnta.  Etol, éva
TOAUywVOo Umopel pa elval pévo eyypadipo, r povo meplypdPipo, i kot ta dVo. Mmopel va yivel
evOelkTIKn avadopd ota mapaAAnASypappa Kal To Tpanélla, ylo Ta onola LoxUEL:

e 1O TETpAYWVO eivat eyypa Lo kat meptypad o og kUKo,

e To opBoywvio eivat eyypadipo, aAAG OxL teplypAP Lo o€ KUKAO

e 0 pouPog dev eivat eyypaldpog, ala eivat meplypaPLpog oe KUKAO

e 1O TpamEllo aMlote elval kot GAAote OxL eyypayluo 1 meplypadiuo o KUKAO, EVw TO
LOOOKEAEG TpamElLo lval eyypadpo.
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KEDAAAIO 2° : Avaloyisg - Opodtnta

1. Elcaywyn

[ Ch' ERWA&~ 1 hs Y <' 1Y ¢ h o h Ah <> U
H évvola tou Adyou Kol NG avaAoyilag ATAV yvwoTh amod TV apxXaLotnto, OPKETA TPV amd Tov
EukAeidn (@aAng, Mubayopag, MAdtwvag, Aptototéhng, EuSoog k.a.). H évwola tou < ' ! dadopovos

og ot . W >8> 8 VE kod 64V TouTI{OTAY HE TNV €Vold TOU KAAOHATOG /) TOU TtNAiKou

600 aplBpwv.

OL NuBayodpelol odnynbnkav otn Bewpia Twv Adywv péoa amod th HEAETN TNG HOUCIKAG. ZuoxETlav
To AOYO peyeBwv Kat To AOYo aplOUWV KAl N GUCXETLON QUTH LKAVOTIOLOUGE Kal NTav cuppartr Ue Thv
amoy) Toug, OtTL Ta avta eival apBpoi. Opwg, dtav ot idlol ol MNubBayodpelol Slamictwoav TV
Umapén Twv appATWY, N CUCXETLON AUTH €yve altia yla tn dnuoupyla Evog LEYGAOU PAYUATOC Ko
pLog avamodeuktng kpiong tng mubaydpelag Bewpiog, cUpdwva pe tnv omoia SVo omoladrmote
euBlypapua TuApata eival ocuppetpa, dnAadn £xouv mavra Kamola Kown povada HETpnong. Auto
OUwWG, onwce amnédeltav, dev eival edktd, OMWCE M.X. 0To AOyo NG Slaywviou EVOG TETPAYWVOU TPOC
TNV MAEUPA TOU Kal Ta amoteAéopata NTav oAé0pLa yia th Bswpia Touc.

O EukAeibng, oto méumto BPAio Twv «ITOLKElWV», TO TEPLEXOUEVO TOU omoiou amodidetal otov
EU60£0, ekBETEL TN Bewpla TwWV Adywv peyedwv kal Twv avadoyiwvy, opilovtag OtL:

o « ' ! Eori SUo UeyelWVY oUOYEVWV N KaTA MNALKOTNTA TTola OYEOLG», («STotxeian, BiBAio €',
Opogy’).
o «n A _ . b, | > 8 AePETiu 'sivatl mpwtov mpog SeUTEPOVY Kal TPITOV PO TETAPTOV, OTAY

T TOU TMPWTOU Kal TPITOU LOaKIG TOAAAMAdOLo TwV TOU OEUTEPOU Kal TETAPTOU LOGKLG
noAanAaoiwv ko omolovoUv moAAAAQOLACUOV EKATEPOV EKATEPOU 1 AU UTTEPEXEL 1) AU (oA
n aua eAeinn Anedsvra kataAAnia» («Itolxeia», BLBAio €', Opoc¢')
o «Ta b Tov autdv Abyov éyovra ueyédn " A f < “kdAgioBw» («Ztotxeian», BLBAio €', Opogg')
OL MEUMTOC KOl £KTOG oplopol Tou EUKAEldN yLa ta pHeyEBN, «Ttou elval €L¢ TOV AUTOV Adyo», uTtnpEav
kaBoplotikol yla tn BepeAdiwon Twv avaloywwv kal Bonbnoav va emepactouv ol SUCKOALEG ToU
nipoékuav amno tnv UTaPEN TWV ACUUUETPWY LEYEBWV.

Méoa amo tn PeAETN TwV AOYwV Kal TwV avaAoylwv Kal Tn Bewpla mou avamtuxbnke, suvondnke n
VEWUETPLKN SLATUNMWon aAyeBPLKWY OXECEWV KAL N YEWUETPLKY aOSELEN TOUG KAl UIRKav oL BACELG
anZJB.)B_"c"I h<JBj'hln(D

K> ' ' hyY @& WAA ' h v Z” > "' _ ' _h nq
H évvola tng «ouotdtntag» eival BepeAwdng évvola yla tnv EukAeibela Nrewpetpia. Asv avadépetat
oe oxnuata Pe to (6o péyebog, ala oe oxnuata pe tnv idlta popdn Kol yL auto eival évvola
guplTEPN QMO TNV évvola TNG LOOTNTAG. MMOPOUUE va TOUE OTL | OMOLOTNTO UTIAPXEL OTOV GUOCLKO
KOOUO Kol «gival n mA€ov duaotkn BLOTNTA ToU cUVEEEL T FewUeTpla pe Tov meplBaAlovia Xwpo»,
otov omolo mapatnpoUe AVTIKE(UEVA TIOU HOLAloUV WG TPOC TNV €EWTEPLKN Toug gudavion. H
opolotnTa pmopei va Bswpnbel wg «€va Kpltrplo mou odnyel oe taflvopnon plag katnyopiag
QVTIKEWMEVWY TOU TEPLRBAAAOVTOC XWPOU» KOl N HABnUaATIKA Slampayudteucon thg otnpiletal otn
ywvia. (Admmag, 2009, o). 85)
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H opowdtnta eubuypdupwv oxnudtwv avarmtiooetol amd Tov EukAeldn oto £kto BBAio twv
Jtolyeiwv, O6mou Sivetal KalL o OpLOUOC TNG opoLoTNTAG:

o «Ouotla evGUypauua oxnuata eivat 0oa EYouV TIC YWVIEC TOUG (OEC ULa TPOG Uial Kol TIG TTAEUPEC
TTOU TIEPLEXOUV TIG (OEC ywVIES avaAoyes» (‘Ouota oxnuata evGUypaUUd EOTLY, 00X TAG TE ywViac
loag éxel kata piav kat tag nepi tag (oag ywviag mAeupag avdaioyovr, Stoiyeia, BiBAio ¢’, Opog
a’)

INUELWVOULE, OTL N €Vvola TNG OPOLOTNTOG €XEL VONUaA povo otnv Eukheidelo Mewpetpla, adou otig

un EukAeibeleg MNrewpetpieg n €évvola TG OpOLOTNTOG CUMTIMTEL YE TRV £vvola TG Lodtntag. Etol, otnv

«umepPBoAikn yewpetpia» d00 Tplywva Twv omolwv ol ywvieg eival (oeg elvat loa, 6nAadn Suo

«opoLla» Tplywva ival dvo «ioa» tpiywva.

2. Tu mepiéxel 1o Kepdlairo «Avaloyieg-OpoloTNTO» KOl WG TO TIEPLEXOUEVO OUVSEETAL JUE
TUPOYEVECTEPO OXETLKO;

Sto keddAalo «Avaloyieg-OpoldotnTa» mopouctdlovtol oL €VVoleC Tou Adyou eguBuypauuwv
TUNUATWY KoL TwV avaAoylwy Kot To Oswpnua Oar kal avadelkvuovtal ot epappoyeg tou. H évvola
™G opoldtNTog otnpiletal otnV évvola Tou Adyou gUBUYPAUUWY TUNUATWY Kol OTAV LOOTNTO TWV
YWVLWY, eVw Sivetal épudacn oto Oswpnpa tou Oaln Kal TwWV AXOTOUwWV.

Jta mMepLleXOUEVA TOU Kedalaiou ephapBdvovtal oL EVOTNTEG:

e 0 Adyog, pétpo Kat avaloyio euBUYpAHHWY THRRATWY (1 wpa)

e To Oswpnpa tou Oaln (2 wpeg)

e To OswpnHa TWV SLYOTOHWV TPLYWVOU (2 wpeg)

e Ta KPLTRPLA OMOLOTNTAG TPLYWVWV (2 wpEeg)

To mepleXOPeEVO auToU Tou KehoAaiou OUVOEETAL HE TI( TIPOYEVECTEPEC OXETIKEG YVWOELG TWV
pobntwy, adou:

e And tn doltnor Toug OTIC TPONYOUHEVEG OXOALKEC TALEL, oL MaBNTEG yvwpilouv Nén Tig
apOUNTIKEG avaAoyieg Kal TIG LBLOTNTEG TOUG. OL padntég éxouv SLdaxBel oto Nupvaoto (amod tnv
A ta€n) ta avdloya mood Kal TG avohoyieg, kKaBwg Kot To AOyo gUBUYPAUUWY TUNMATWY, TNV
oLoL0BEDLA KaL TNV OLOLOTNTA TPLYWVWY KoL TIOAUYywvwv (otnv I taén).

o  EmutAgov, €xouv efolkelwBel pe TN Xprion Twv AOywv Katd Tn S16aoKaAla TWV TPLY WVOUETPLKWVY
aplOpwy, apxlka wg Aoyo mAsupwv opBoywviou tplywvou (otn B’ ta€n Tou Nupvaciou) Kal otn
OUVEXELA WG AOYO TWV CUVTETAYUEVWY onpeiou (otn I tagn).

e H évvola TnG opolotnTag €ival oe peyalo Pabuod pla «OMTIKA» €vvola TIoU CUVOEETAL PE TN
popdn Twv oXNUATWY, TNV omola oL HaBNTEG KATAVOOUV YEVIKOTEPA UECA OO TN OXECHN TOUG HE
TOV TPAYUATIKO KOOUO TIOU TOUG MEPLBAAEL Kal amd Ta AVIIKELWEVA Tou avayvwpilouv kat
XPNOLomoLoUV.

3. MNari eiva onpavtiko to kedpalato;

To kedalalo elval onUAvTKO SLOTL:

e H opoldtnta, amote)el kpttrplo mou odnyel og Tafvounon tTwv oxnUATwy, Ta onola, LEoWw TNG
OUOLOTNTAG €VIAOOOVTAL, Of KATNYOPIlEG €upUTeEPeC amd eKelveg TIC LoOTNTAG (M.X. OAA Ta
KOVOVIKA TIOAUYwva UE ToV 1810 aplBuo mAsupwv ival Opola PeTaty Touc)

e H opoldtnta umdpxeL otov GuaLkO KOOUO Kal emmAEéov aflomoleital euputata yla Thv enihuon
TMPAYUOTIKWY TIPOPANUATWY Kol o€ TANBo¢ edappoywv tng Kabnuepwng Iwng (xapteg,
OUMELKOVIOELG, LOVTEAQ, KOTOOKEVEC K.A.TT.)

e Méoa amod TNV opoldTNTA, TIC OVAAOYIEG Kol TOUG AOYOUG UIMOPOUE VO KATAVONGOUUE Kal val
UEAET|COUUE OXEOELG LETAEY YEWUETPLKWY AVTIKELLEVWY KOl OXNUATWY, TEEPA amd TNV LooTNTA N
TV aviootnta.
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4. MNoleg ivat oL Znpavtikeg 16€e¢ oto kKepaAaio;

OL MA£0V ONUAVTLKEG €VVOLeG TOU Kedalaiou sival:

e 0 Adyoc bUo evBuypauuwy TUNUATWY: ekdpalel pia oxEon TwV TUNUATWY ToU glval Llooduvapun
ME TN oxéon (to AGyo) TwV HETPWVY (TWV HUNKWV) Twv §U0 TUNUATWVY. (WG Adyog peyeBwv Kat OxL
aplBuwv)

e Hévvoia tnc avaloyiac: adopd otn axéon dV0 (euywv eVOUVYPAUUWY TUNUATWY TO oTtoia €Xouv
looug Adyoug

e To Bewpnua tou OaAn kot To avtioTpoo Tou: av ToPAAANAEG euBeieg Téuvovtal and 6Uo ANAeg
€uBeleg, TOTE Ta EVOLYPAUUA TUALATA TIOU 0pLlouv oL TAPAANAEG OTLG TEUVOUOEG Elval avaAoya

e To Jswpnua twv Ayotouwv: H S1x0TdHOC HLag ywviag Tplywvou Statpei tnv anévavtl mAeupd Tou
TPLYWVOU o€ AOYO (00 pE TO AOYO TWV MPOOKEIEVWY TTAEUPWYV TOU TPLYWVOU.

e O kUkAog tou ArmoAAwviou: O YEWUETPLKOG TOTIOC TWV CNUELWY, TWV OMOLWV Ol ONMOCTACELS Ao
800 800évta onueia A kat B £xouv yvwotd AOYo H/v, UIMOpPEL va KATAOKEUAOTEL KaL av /v # 1,
TOTE €ival KUKAOG.

o H ouoldtnTa TWV TPLYWVWV (KAl YEVIKOTEPX N EVVOLX TNG opuoLdTNTAG): AUO Tplywva gival dpola
otav £XoUV TIC YwVieg Touc (oeg pia mpog pia. kat AUo tplywva gival opola otav £€Xouv TIg
TIAEUPEC TOUC AVANOYEG.

5. Z€ MOLAL EPWTHLOTO TPETEL VAL WITOPOUV VAL AIAVTOUV OL HaONTEG;

Meta tv oAokArpwon tng ddaokaliag Tou kedpalaiou ol pabntég Ba pumopolv va amaviolv ota
epwTApATA:

e [lowa givat n évvola Tou Adyou U0 eUBUYPAPUWY TUNUATWY KAl WG opileTal;

e [lola givatl n évvola ToU HETPOU KAl TNG LETPNONG EUBUYPAUHUOU TUNUATOG;

e  Tielval o Adyog opoloTnTag Kal mwe npocdlopiletal;

e  TiLpog AéeL To Bewpnuo Tou OaAn Kol TL To avtiotpodo tou;

e [wg ouoxetiletal 1o Bewpnua OaAn He TNV TpodTacn n omoia adopd otnv mapalinAia Tou
€UBUYPAUUOU TUAMOTOG TTOU EVWVEL TA HEoa SU0 MAEUPWVY TPLYWVOU TIPOG TNV TPLTN MAsUpa

o TLpOG AéEL BEWPNUATOC ECWTEPLKNG - EEWTEPLKAG SLXOTOUOU KoL TL TO avtioTpodo Tou;

e [16te duo moAlywva eival dpola;

e [ote duo tplywva eival opoL;

e Nwg opilleTal n OpOLOTNTA TPLYWVWY HECW TOU OPLOUOU TNG OUOLOTNTAG TTOAUYWVWV;

e [lola elval Ta KPLTHPLO OOLOTNTAG TPLYWVWY;

e WG CUCYETIETAL N LOOTNTA [LE TNV OMOLOTNTA TPLYWVWVY KL TToU evtomiovtal ot Stadopég Toug;

6. Mol LaONCLAKA AMOTEAECHATA AVAUEVOUHE HETA TN St8aokalia Tov kedpaAaiou;

Metd tn didaockalia Tou kedpahalou avapévoupe ol LaBnTEG va ival og Béon va:

2Tnv evotnta «A0yog, UETPO KAl avadoyio eUSUYPAUUWY TUNUATWY»

e Epunveltouv to Aoyo U0 VBUYPAUUWY TUNUATWY WG TO AOY0 TwV METPWV TOUG. (XTdxog 2.1.1
Tou Mpoypappatog moudwv)

2tnv evotnta «Oswpnua OaAn»

e Edapuolouv to Bswpnua Oain epdoov cuvtpéxouv ol TpolmoBEoeLs 1 PpépvovTag KATAMNAEG

BonOntikég euBeieg. (XTdx0¢ 2.2.1 ToU Mpoypdppartog Imoudwy, Apactnplotnta A6)
2Tnv evotnta « Oswpnua AYOTOUWV TPLYWVOU »
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e Almotwvouv Tn duvatotnTa XWPLOUOU €UBUYPAMOU TUAKATOG OTOV (8Lo AOYO LE onpelo Tou
BploKkeTal 0TO ECWTEPLKO TOU ) TNV TIPOEKTOON TOU. (2T0X0G 2.3.1 Tou Mpoypdppatog moudwv)
2tnv evotnta «Kpttrpto Ouotdtntag Tplywvwvs

®  [LoTOMOoLoUV OTL TA KPLTHPLO OOLOTNTAG AELTOUPYOUV OTIWG KOL TA KPLTHpLa LootnTag, dnAadn, Le
Ayotepeg and Tig mpolmoBEoel Tou oplopol pnopoUlpe va anodavBolpe yla To {NTOUHEVO.
(2tdx0¢ 3.4.1 tou Mpoypaupoatog Zmoudwy, Apactnpldétnta A7)

®  Juoxetilouv TNV LOOTNTA E TNV OLOLOTNTA TPLYWVWV Kal gvtomilouv Tig Stadopég. (Ztoxog 3.4.2
tou Mpoypapparog Znoudwyv, Apaoctnplotnta A8)

7. ApaoTnPLOTNTEG

OuL &paoctnpotnteg A6 €wg A8, mpoteilvovtal amo TO TPOYPAMMO OTMoubwv Kal HrmopolV va
uAomotnBouv otn oxXoAKr Taén:

Apaotnplotnta A6

Me ™ éSpaotnpiotnta A6, n omoia avtiotolyel oto otoyo (2.2.1) tou lMpoypauuatog Zmouvdwv,
embLwkouue ol uadntég va epapuolovv to Jewpnua Oalr, EpOcoV CUVTPEXOUV oL TPOUNMOVETELS N
Epvovtac kataAAnAec Bonntikéc evdeieg..

Apaotnplotnta A7

Me tn bpaoctnpiotnta A7, n omoia avtiotolyel oto otoyo (2.4.1) tou [lpoypaupoatoc Zroudwv,
EMISLWKOUUE Ol PadINTEG va TILOTOMOLOUV OTL T KPLTHPLA OUOLOTNTAG AELTOUPYOUV OMWG KAl To
kpttnpla tootntag, OnAadn, e Alyotepec amd TIC MPOUMOUECEIC TOU OPLOUOU UTTOPOULE Vo
amopavdouue yia to {NToUUEVO.

Apaoctnplotnta A8

Me tn bpaoctnpiotnta A8, n omoia avtiotolyel oto otoyo (2.4.1 kot 2.4.2) tou [lpoypauuatos
2moudwy, EMISLWKOUUE Ol UAPNTEC VA TILOTOTTOLOUV OTL TA KPLTHPL OUOLOTNTAC AELTOUPYOUV OMWC Kall
o KpLtripla Lootntag, dnAadn, pe AlyOTtepec amod TI¢ MPOUMOJETEL TOU OpPLOUOU UUTOPOUUE Vo
armopavouue yla To {NTOUUEVO Kol va OUCXETI{OUV TNV LOOTNTA WE TNV OUOLOTNTA TPLYWVWV Kol
evronilouv Ti¢ SLaPOpPEG.

8. 06nyigg yia tn Sidackalia touv kepaAaiov

H &idaokalia tou kedalaiou kal n vAomoinon twv Apactnplotitwy Ba Sie€axBel cuudbwva e TIg
umobeielg kal ta oxoAla mou mepLExovtal oto Mpodypappa Imoudbwv. Kata tn Sidackalia tou
kebahalou:

e STNV evotnTa «/\Oyog, UETPO Kal avadoyia evBuypauuwy TuNUAatwy» dlatiBetal 1 SLSakTkn wpa
KoL  yilvetalr ovUviopn oavadopd ot LOLOTNTEC TwWV avoAoylwy, ovadelkvUeTal HEOW
TMApASELYUATWY OTL LeVYN EUBUYPAUPWY TUNUATWY SLadOPETIKWY HeYEDWV evEEXETAL va £XOUV
Tov (610 Adyo, cuvdéovtal Ta CUMUETPA KAl ACUMUETPA EUBUYPAUA TUALOTA LUE TOUG PNTOUC Kal
TOUG AppNTOoUG aplBUOUG Kat yivetal cUVToUn LoTopLkh avadopd yLa T onpacio Twv cUUUETPWY
peyebwv otnv Mubayopela dphocodia.

o TNV evotnta «Oewpnua OaAn» SlatiBevtal 2 SLEAKTIKEC WPEC KAl oL padntég epapuolouy To
Bewpnpa OaArn kat avadelkviouv TG epapUOYEC TOU O TPlywva Kol Tpamella. uoxeTi{ouv To
Bswpnua OaAn pe tnv npotach n omnoia adopd otnv mapoAAnAia Tou euBUYPAUUOU TUAUATOG
TIOU EVWVEL Ta PEoa U0 TAEUPWV TPLYWVOU TIPOC TNV TPitn MAEUPA Kol TO amodelkvUuouy yLa
OUYKEKPLWEVO AOyo  (rx. 3/4). Avadépstat OTL HE TAPOUOLO TPOTMO YEVIKEUETOL ylo
omoloucdnmote pntoug aplBuoug. Mvetal otopikr) avadopd oto méunto BIBAio Twv Ztowkeiwy,
Slepeuvwvtal to «avtiotpodo» tou Bewpnuatog Oaln, n yeEWUETPIKA emiluon tng e€lowaong
mpwtou Babuou kat vAomoleital n dpaoctnpldtnTa A6.
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o TNV evotnta «Bewpnua Axotouwv Tptywvou» dlatiBevtal 2 SLEAKTIKEC WPEG KOl ETULELWKOUUE
oL HadnTtég va Slamotwvouv T SuvatotnTa XWPLoUoU suBuypdpoU TUARUOTOG oToV 16lo Adyo
UE onuelo mou BploKETAL OTO ECWTEPLKO TOU ) OTNV MPOEKTAON Tou. Avadépetal xwpic anodelén
TO ovTiotpodo ToU BewpnUOTOC E0WTEPLIKAC - €EWTEPIKAC SLXOTOMOU Kal UAomoloUvtal oL
UTodEL€ELG TOU TPOYPALATOG ZTTOUSWV.

e StV evotnta «Kpttripta Ouototntac Tpiywvwy» SatiBevtal 2 SI6AKTIKEG WPEG Kol Ol HabnTEg
TILOTOTIOLOUV OTL TOL KPLTPLAL OLOLOTNTOG AELTOUPYOUV OTIWG KOl TA KPLTRpL LooTnTag, dnAadh, Le
Ayotepeg and Tig mpolmoBEoel Tou oplopol prmopolpe va anodavBolpe yla To {NTOUNEVO,
OGUOXETI{OUV TNV LOOTNTA LE TNV OMOLOTNTA TPLYWVWY, EVTOTII{OUV TI¢ SladopEG Kal VAomoLouvTaL
ol urtoSei€elg Tou TPOYPAUUATOG ZTTOUSWV.

9. Mola onueia MPENeL va MPOoEEeL LoLaitepa o SL8GoKwWV;

Katd t Stbaokalia mpénel va 500¢l 16laitepn mpocoyn:

e Jtnv «aAyeBpomoinon» tng Mewpetpiag HECW TWV AOYWV Kol TwV avaloylwy Kat otn duvatotnta
olvBeong tng Mewpetpiag pe tnv AlyeBpa Kal otn SlEUKOAUVON TIOU HOC TPoodEPEL yla Tn
MEAETN KOL TNV ETHAUON OPLOPEVWY YEWUETPLKWYV TTPORANUATWY Kal avtiotpoda.

e 3TN OUOXETION TOU AOyou HeyeOWV HE TO AOYO TWwV HETPWV TOUG, N OTolol ETITPEMEL TN
«Slaxeiplon» Twv Aoywv peyebwv wg Adyo aplbpwv.

e 370 OTL 0 AOYOG opoLOTNTOC Eival Kot 0 AOYOC TWwV MEPLUETPWY TWV OUOLWY OXNUATWY

e 37O OTL MO TNV LOOTNTA AOYWV KATOANYOUE O UETPLKEG OXEOELC.

e ITNV HEYAAN XpnoLluoOTNTA KOl TIG TTOAU ONUAVTIKEC EGAPUOYEG TWV AOYWV KAl TNG OUOLOTNTAG OF
XOPTEG, LAKETEC, LOVIEALOMOG K.A.TT.

e JTIC avtiotpodeg MPOTACELS, oL omoieg dev elval mavta aAnBeic. Etol yla tnv mpotacn: «Av 0o
oxnuata (rm.x. tplywva) elvat toa, Tote ival opolar, Sev LoxUeL TAvta n avtiotpodn, VW yLa thv
npotaon: «Av 6Uo oxnuoata (m.x. tpiywva) ival (oa, tote ival dpota pe Adyo opolotntag 1» n
avtiotpodn mpotacn «Av Suo oxnuata (m.x. Tpiywva) eival épota pe Adyo opolotntag 1, tote
elval ioa» aAnBeleL kal n avtiotpodn.
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KEDAAAIO 3° : NuBaydpelo Oswpnpa (Kot PETPIKEG OXECELS)

1. Elcaywyn
J“hJ"ts‘“ ¢B_">h

To MuBayodpelo Oswpnua eivat Slatunwpévo wg to Bewpnua .47 Twv Ztolxelwv Tou EUKAELSN, WG
e&ne:

o «Ev to1g opPoywviolg TpLywvolS To amo tv opdnv ywviav UMOTELVOUCNG MAEUPAS TETPAYWVOV

(oov €0TL TOLG a0 TWV TNV 0pINV ywViaV TTEPLEXOUCWYV TIAEUPWYV TETPAYWVOLEH»
To MuBayodpelo Oewpnua ival éva «amod Ta MO CUVAPTIACTIKA Kol aohaAwe o dnULopéva Kot
XPNOoLa BEwprLaTa TNG OTOLXELWSOUC YeEWUETPLAG» onpuelwveL o H. Eves (1989, oeA.39). H matpotnta
™G anodelEng tov Bewprpatog avikel atov NMubayopa, €€ ou Kal N ovopacio tou, Bewpeital OUWG
OTL TV YVWOTA N TPAKTIKA €Pappoyn Tou Kat OxL wg Bewpnua, amod tnv enoxn Twv Bapulwviwv kat
otL €épBaoe otnv EAGSa péow twv Alyurtiwv. Eviunwotdlouy, 0L Lovo o aplBuog twv anodeifewv
Tou €xouV yivel, aAAd kal to MARB00o¢ Twv edapUoywV Tou.

H amodelén tou MubBayopeiou BOewprpatog amod tov EukAeidn otnpiletal otn wooduvapio twv
suBadwy, evw ota onuepwvd oxoAlkd BBAio n amodeln ocuvnbBwg otnpiletal otnv opoldtnTa
Tpywvwv. O EUKAELSNG, otnv potaon .47 Twv «ZTolXelwv» £6WOE ULa YEVLKN Kal EekaBapn amodelén
tou MuBaydpelov Oswpnuatog, Statumwoe Kat anédelée to avriotpodo Bewpnua (mpotaocn 1.48) kat
T YeVIKEUMEVA Bewpnuata, Xwpig va eumAéfel otnv amddelén avoaAoyleg Kal OMOLOTNTES
€UOLYPAUUWY OXNUATWY. INUELWVOUPE OTL 0 EUKAE(dNG evvoel yeWUETPLKA TETpAywva Kol OXL
TeTpaywva  aplOpwyv. Elval xopoktnplotikd e€€dAAou, OTL n mponyoUuuevn tou MuBayopeslou
Qswpnuatog mpotacn (n 1.46) avadEpetal otV KATAOKEUN TETPOYWVOU TIAVW O OO0CUEVO
€uBUYpaAUUO TUAMA.

To NuBayopelo Oswpnua, KTOC QMO TNV TIPOAKTIKA TOU 0l OTIC UETPNOELG, KATEXEL KEVTPLKN BEon
ota Mabnuatikd, adol cuvdEeTal He TNV avakaAun Twv appntwv aplBuwv. O D. Struik (1982, oeA.
77) ONUEWWVEL OTL N avakdlvPn twv appATtwv «aveétpelhe TNV AVETR apuovia AVAUECOH OTNV
AplBuntik kot TN lewpetpla». Etol, pe Ttig mubayopeleg tpladeg euPadwv cuvdéovtal ot
nuBayopeleg TPLASEG aplOuwV (x2 + y2 = zz), 10 «Teheutaio Oewpnua Tov Peppd» (n eflowon x’ +y' =
2’ Bev éxel aképateg AUOELG yla v>2), Kaw n Oswpia AptBuwv. Emiong, HE TO VOO TWV GUVNHLTOVWY
Kol TG TpoBoAEg, emuxelpeitat n ouvéeon pe tn Quowkn (Y. €pyo duvapng, kavovag tou
napaAAnAoypappou).

2. TumepLéxel to kepahato «MuBayopelo Oswpnpa (KoL LETPLKEG OXECELG)» KOL TTWE TO TEPLEXOHUEVO
OUVOEETOL PLE TIPOYEVECGTEPO OXETLKO;

Jta meplexopeva tou kedpalaiov mepthapBavovral:

e OpBég npofolég (1 wpa)

e Mpotaoslg yLa Tig KABeTEG MAEUPEG Kot To LY oG ota opOoywvia Tpiywva (2 wpeg)

e To NuBayodpelo Bswpnua (2 wpeg)

e Tevikeupévo Mubaydpelo Oswpnpa r} NOpog Twv ZUVNULTOVWYV (2 wpEeg)

To mepleXOPeVO autoU Tou KepoAaiou OUVOEETAL HE TIC TIPOYEVECTEPEC OXETIKEC YVWOELG TWV
pobntwy, adou:

e nbén amod TG B kal M td€elc tou Nupvaciou oL pabntég €xouv SidaxBei, OAa ta SLOAKTIKA
QVTLKEIPEVO TOU KepaAaiou.
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® 3710 mponyoupevo kebalato gxouv StdaxBel n opoldTNTA KAl OL OVOAOYLEG TTOU amoTEAOUV TO
avayKalo yvwotiko untofabpo yia tn SitdbaokaAia tou kepalaiou

3. MNari eivo onpavtiko to kedpalato;

To kedpalalo elval onuavtiko ot

o To MNuBayopelo Bewpnua amotelel évav amod toug peyaAUtepoug otabuoug otnv lotopla tng
Fewpetplog Kot Twv MaBnpoTiKwy YEeVIKOTEPA Kal emnpéooe KaBoploTikd tnv €€EALEN Kol
QVAmnTuén Toug.

® H LOTOPLKEG OUVETELEG TNG amodel€ng tou Mubayopeiouv Oswprpatog ATavV TEPAOTLEG, adou
odnynoe otnv Slamiotwon Tng UMapéng Twv OCUUUETPWY HEYEBWV KAl KAT EMEKTOON TWV
ApPNTWYV apLBwWV.

® 310 NuBayopelo Bewpnpa otnpiletal o€ MOAU peydho Babuod n avantuén Twv LETPLKWV OXECEWV
oTn YeEweTpla.

®  Ymapyxel éva tepdotio MANBog edbapuoywv o€ OAOUG TOUG TOUELS TWV LOONUATIKWY Kol TwV AAAWV
ETLOTNUWY, TNG TEXVNG KOL TNG Texvoloylog. XapaKktnplotikn eival péBodog Twv TexVNTWV va
oxnuatifouv opBc ywvieg edpapudlovrag to avtiotpodo tou Mubayopeiov OewpruaTog Ue T
BonOela evog omaykou.

4. MNoleg eivat oL ZNHavtikeg 16€€g oto kKepdAao;

OL A€oV ONUAVTLKEC €VvoLeC TOU Kedalaiou elvatl:

o To [udaydpelo Jewpnua: Ta AOPOLCHO TOV TETPAYWVWY TWV KOOETWY TASUPWVY EVOG
opBoywviou Tplywvou ival (00 pE TO TETPAYWVO TNG UTIOTEIVOUCOC TOU TPLYWVOU

e To avtiotpo@o tou lMudayodpeiov Jswpruatog: Av ta GBpolopa Tov TETPAYWVWY Twv SU0
TIAEUPWV EVOC TPLYWVOU £lval (00 Pe TO TETPAYWVO TNG TPLTNG MAEUPAC TOU TPLYWVOU, TO Tpiywvo
elvat opBoywvio kat n Tpitn mAeupd eival n umoteivouoa.

o To aogUUUETPO ToU Adyou tn¢ Slaywviou mpog tnv mAeupa opBoywviou tptywvou: O AGyog TnG
Slaywviou Pog TNV MAEUPA EVOG TETPAYWVOU Elval AppnToC apLlOpog

® O NOuo¢ Twv JuvnuItovwy w¢ yevikeuon tou lMuBayopeiov Jewpnuartoc: e kaBe tpiywvo ABI
LoXUEL N ox€on o’ = BZ + \/2 — 2By cuvA

5. Z€ OLAL EPWTAMOTA MPEMEL VAL UITOPOUV VOl OITAVTOUV OL MaONTEG;

Meta tv ohokArpwon tng ddaokaliag Tou kedpalaiou ol pabntég Ba pumopolv va amaviolv ota
gpwTApaATA:

T elval «opBn mpoPfoin euBLYpPAUOU TUAUOTOG o€ euBeiay;

Mwg kataokevaletal n opbn mpoPBoAn euBUYPAUOU TUAHATOC O VBl

Mw¢ POKUTITOUV OL PUETPLKEG OXECELG YLa TLG KABETEG MAEUPEG Kol To Uog opBoywviou Tplywvou;
TL pag AéeL to MuBaydpelo Bewpnua;

Mwg amodelkvuetal to Mubayodpelo Bewpnpa;

Mwg EPUNVEVETE TO ACUUUETPO TWV PeyeBwv: Staywviog kat MAeupd opBoywviou TpLywvou;

MNwg dtatunwvetal to Mevikeupévo Mubayopelo Oswpnua;

Mw¢ cUVSEETAL 0 VOUOG TWV CUVNULTOVWY HE TOV KAvOva Tou tapaAAnAoypaupou;

6. Mol LaBNOoLOKA ATTOTEAECHLOTO OVOLEVOUHE META T Stdaokalia Tou Kedalaiou;

Metd tn dibaokalia Tou kedpaAaiouv avapévoupe oL pabntég va ival o Béon:
2tnv evotnta « OpU¥éc mpoBoAEcy

e  Kataokeudlouv kol avayvwpilouv opBEc mpoPoAég euBUYPAUUWY TUNUATWY ot guBela. (ZTdX0G
'3.1.1 tou Npoypappartog fmouvdwv, Apactnplotnta A9)

®  JuvSéouv TNV MPoPoAn pLOG TTAEUPAC MAVW O GAAN UE TO CUVNUITOVO TN HETAEU TOUG ywviag.
(2tdx06 3.1.2 Tou Mpoypaupatog Zmovdwy, Apactnpldétnta A10)
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o Xpnowomolwouv TG TpoPoAéc oe emiluon mpoPAnuatwv Quowkng. (Ztoxog 3.1.3 TOUL
Mpoypdppatog noudwv, Apaotnplotnta All)
2TnV evotnta «[pOTAOELS YL TIC KATETEC MAEUPES Kot To UYog ata opBoywvia Tpiywvar

® EpPUNVEVUOUV TIG UETPLKEG OXEOELC YLO TIC KABeTeC TMAEUPEC Kal yla to VPO w¢g amotéAeoua
OMOLOTNTAG TPLYWVWV. (2T0X0G 3.2.1 Tou Mpoypdppatog noudwy, Apaoctnplotnta A3)

®  XpPNOLUOTIOLOUV TIG UETPLKEG OXEOELG opBoywviwv Tplywvwy otnv emilucn mpoBAnUdtwy Kot
KOTaoKEUWV. (ZTOX0G 3.2.2 Tou Mpoypaupatog Zmoudwy)

2tnv evotnta «To MNuBayopeto Gewpnuoa»

o Edapuolouv to Nubaydpelo Bewpnua Kol To aviiotpodd Tou yla TV emilucn aoKACEWV Kal
npoBAnuaTwy. (Xtéxog 3.3.1 tou MNpoypdppatog Smoudwy, Apactnpldétnta Al3)

e E&nyouv ylati o Adyog g Slaywviou TETPAYWVOU TPOG TNV TAEUPA TOU €lval Appntog aplBuog.
(2tdéx0¢ 3.3.2 Tou Mpoypdppatog Imoudwy)

2tnv evotnta «levikeuugvo Mudayopelo Oswpnua r NOUOG Twv SUVNULTOVWY»

® XPNOWLOTOOUV TO VOMO TWV OUVNULTOVWV yla €MAUCN OOKAOEWV Kal TPoBANUATWY
Mabnuatikwy kat Quaotkig. (Ztoxog 3.4.1 tou Mpoypdppatog Znoudwv, Apaoctnplotnteg Ald kat
A15)

®  JUVSEOUV TO VOUO TWV GUVNULTOVWY KE TOV Kavova Tou TtapaAAnloypdppou. (2toxog 3.4.2 tou
Mpoypdupatog Znoudwv, Apactnplotnteg Al4 kat A15)

7. ApaoTnpLOTNTEG

OL Spaotnpléotnteg A9 £wg Al5, TTOU TEPLEXOVTAL GTO TIPOYPAUUO OTIOUSWY PrtopoUv va uhomotnBouv
OTn OXOALKN TAEN

Apaotnplotnta A9

Me t™n Spaoctnpiotnta A9, n omoia avtiotoiyel oto otdyo (3.1.1) tou [lpoypauuatog Zmoudwy,
EMSLWKOUUE Ol UAUNTEC va KATAOKEUA{ouv Kal avayvwpilouv opdeé¢ mpoBoAéc euBuypduuwv
TUNUATWVY o€ evYeia.

Apaoctnplotnta A10

Me tn bépaotnpiotnta A10, n onoia avtiotolyel oto otoyo (3.1.2) tou lpoypauuatog Sroudwv,
EMLSLWKOUUE oL UaINTEG va cuvSEouV TV MPoBoAn ULag TAEUPAC MAvw O AAAN UE TO CUVNUITOVO TNG
UETAED TouC ywviag.

Apaotnplotnta All

Me tn bépaotnpiotnta All, n omoia avtiotolyel oto otoyo (3.1.3) tou lpoypauuatog Zmoudwv,
EMISLWKOUUE OL UABNTEG Vo XPNOLUOTOLOUV TI¢ TTP0BoAEG o€ eniAuan mpoBAnuatwy Quatknc..

Apaoctnplotnta Al2

Me tn bépaotnpiotnta A12, n omnoia avtiotolyel oto otoyo (3.2.2) tou lpoypauuatog Zmoudwv,
EMLOLWKOUUE Ol UATNTEG VAL XPNOULOTIOLOUV TIG UETPLKEC OXECELS opFoywviwy TpLywvwy otnv enilvon
POoBANUATWY KoL KATHOKEUWV.

Apaotnplotnta A13

Me t™n bépaotnpiotnta A13, n onoia avtiotolyel oto otoxo (3.3.1) tou lpoypauuatog Zrouvdwv,
embLwKouuE ol padntég va epapuolovv to lMudayopeio Fswpnua kot To AVTioTPOEO TOU yla TV
emiAuon aoknoewv Kot mpoBAnuatTwy.
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Apaotnplotnta Al4

Me tn Spaotnpiotnta Al4, n onoia avtiotolyel oto otoyo (3.4.1 kat 3.4.2) tou [lpoypauuatog
2rnoubwy, EMISIWKOUUE Ol UAUNTEC Vo XpNOLUOMOLOUV TO VOUO TWV CUVNUITOVWY yla €miluon
aokioswv kat mpoBAnudtwyv Madnuatikwv kat QUOLKIG Kat voe UVSOEOUV TO VOUO TWV CUVNULTOVWY
UE TOV Kavova Tou mapaiAndoypauuou.

Apaoctnplotnta A15

Me tn bpaoctnpiotnta Al4, n onoia eniong avtiotolyel oto otoxo (3.4.1 kot 3.4.2) tou Mpoypauuatoc
2rnovbwy, EMISIWKOUUE Ol UAUNTEC Vo XPNOLUOMOLOUV TO VOUO TWV CUVNUITOVWY yla €miluon
aokfoswv kat mpoBAnudtwv Madnuoatikwyv kat QUOLKNG KAt VoL UVEEOUV TO VOO TWV CUVNULTOVWY
UE TOV Kavova tou mapaiAndoypauuou.

8. 06nyigg yia tn didaokalia touv kepaAaiov

H 68ackahia tou kebahaiou kal n vAomoinon twv Spaoctnplottwy Ba Sie€ayxBel clubwva pe TIg
umodeifelg kot ta oxoAla Tou mepléxovtal oto Mpoypappa Irmoudwv. Katda tn Sidaockalio tou
kebohalou:

e SNV evotnta «Opdéc mpoBoAég» SlatiBetal 1 SLSaKTkh wpa Kol oL pabntég kataokeualouv Kot
avayvwpilouv opBEg MPoPoAEG eUBUYPAUUWY TUNHATWY o€ eUBEela, cuVEEOUV TNV TIPOROAN ULaG
TMAEUPAG MAVW O GAAN MPE TO ouvnuitovo NG METAEL TOUG Ywviog KAl XPNOLUOTMOLOUV TIG
npoPoAég oe emiluon mpoPAnuatwv Duolkng, evw Tpoteivovtal ol Spaoctnplotnteg A9 (wg
gloaywyikn), A10 kat All.

o TNV evotnta «[llpoTAoel yla TG KAUETEG MAEUPEC KkaL To UYo¢ ota opToywvia Tpiywva»
SlatiBevtal 2 SLOAKTIKEC WPECG KOL Ol LABNTEG EpUNVEVOUV TIG LETPLKEG OXECELC VLA TIG KADETEG
TAEUPEC Kal yia To UPOC WE ATIOTEAECHA OUOLOTNTAC TPLYWVWY KOL XPNOLUOTIOLOUV TIG LETPLKEG
ox€oelg opBoywviwv Tplywvwv otnv emiluon mpofAnUATwV Kol Kataokeuwv. [lvovtal ot
arnodeifelc TwV MPOTACEWV OL onoieg oe opBoywvio Tplywvo cuvdéouv (a) to TeETpAyYwVOo piog
KABETNG MAEUPAC e TNV TIPOPOAN TG oTNV UTtoTeivouoa Kat (B) to TeTpdywvo tou UYPoUG e TO
YWOUEVO TWV TPOPOAWV TWV KABETWV TMAEUPWV OTNV UTIOTEIVOUCQ, EVW TIPOTELVETAL N
Spaotnplétnta Al2.

o JStnv evotnta «To MNudaydpelo Fswpnua» SatiBevtal 2 SLOOKTIKEG WPEC KAl Ol HABNTEG
edapuolouvv to NMubayopelo Bewpnua Kat To avtiotpodo Tou yla TV emilucn aokfoewv Kal
PoPANUATWY Kal e€nyolVv ylati o Adyog TnG dlaywviou TETPAYWVOU TPOG TNV MAEUPA TOU eival
appntog aplOpos. Me tnv eukatpia tng amodeng tou Mubayopeiou Bswpripatog mou
XPNOLUOTIOLEL TG OXEOELG TNG MpoNyoUUevNnG mapaypadou, oxoAldletal n Stadopa dllocodiag
UE TNV avtiotolxn amodelen tou EukAeidn mou eumAékel eufadd. mapatiBetal LOTOPIKO OxXOALO
TIOU TPAyUATEVETOL TV avOKAAUPN Twv appATwyY Kol Tn oxécon tou Mubayopeiou Bewpruatog
LE TOUG TPOTIOUC LE TOouG omoioug BaBuAwviol kat AlyUmTiol xpnolpomnololoav ta opBoywvia
Tplywva oe MPaKTIKES EDAPUOYEC, EVW TTPOTEilveTAL  UAOTOINOoN TNG SpactnplotnTag Al3.

o StV evotnta «levikeuuévo MuBayopeto Oewpnua i Nouog twv Suvhuttovwy» SlatiBevral 2
SLOAKTIKEC WPEC KOl OL LABNTEG XPNOLUOTIOLOUV TO VOO TWV CUVNLLTOVWY YLa ETIAUGH 00K CEWV
Kat TpofAnpaTwy Mabnuatikwyv kat QUolkAg Kot cuVEEOUV TO VOUO TWV CUVNULTOVWY HE TOV
Kovova tou mapaAAnAoypappou Kal arnodekviouy To VOUO TwV CUVNULTOVWY, EVW UAoTtolouvTalL
oL dpaotnplotnteg Al4 kat A15.
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KEMDAAAIO 4° : Euadd euBuypappwy oxnHATwY

1. Elcaywyn

H évvola tou eppadol eival pia Baotky évvola tng Mewpetplag. H (Sla n A&En «yewpetpio»
TIAPATEUTIEL OE HETPNON TNG YNG, Kol autd adopd Kupiwg oe pétpnon pikouc, euPadol kat Oykou.
Emopévwg, evw n xprion tng €vvolag Tou eUBadol MOPATIEUNEL OTLG LOTOPLKEG APXES TNG YEWMETPLAG,
otou¢ BaBulwvioug Kat Toug AlyUTTTLOUG, OL OTIOLOL XPNOLUOTIOLOUGAV TO OTOLXELWSN LaBNUATIKA TTou
yvwpllav (Kot Tnv €vvola Tou guBadol omMwaodHAMOTE) yla va HETPHOOUV TN YN TIou KOAALEpyouoQy,
TIAPATEUTIEL ETLONG KAL O EPAPHOYEC TNG ONUEPLVAG KABNUeEPLVAG {WAG.

H évvola tou epBadol yEWUETPLKOU OXNUOTOC POUTOBOETEL TNV £vvola TNG KAELOTAG YPAUUAG KL TOU
KAELOTOU YEWMETPLKOU XWpLou, EVw N €vvola TG LETPNONG TPOUTIOBETEL TN SuVATOTNTA CUYKPLONG WE
€va povasdiaio xwplo.

Ouwg, 0 opLOPOC TNG £vvolag Tou gpPadol, OMWE Kol Ol TIEPLOCOTEPOL OPLOHOL, TAPOUGCLAlEL
SUOKOALEG yla TOUG MaONTEG, YL QUTO KAl TPEMEL VA €LOAYETAL UE Teplypadlkd TPOMO Kal va
aflomoleital To avaAoyo Tng €vvolag Tou URKOUG.

2. Tu nepLéxel o kepaAao «EpBadA EVOUYPARUWY CXNHATWYY KOL TIWG TO TIEPLEXOUEVO OUVSEETOL
LE TIPOYEVETTEPO CXETLKO;

2ta meplexopeva tou Seutepou kedahaiov meplthapBavovral:

H gvvota tou euBadbdou (1 wpa)

EuBada: opGoywviou, mapaiAnioypauuou, tplywvou, tpaneliov (2 wpeg)

AAdot tumot yia to euBadov tpLywvou (2 wpeg)

EuBadov kat ouolotnta (2 wpeg)

Tetpaywviouog evBuypauuwv oxnuatwy (1 wpa)

To TeplEXOUEVO QUTOU ToU Kedalalou OCUVOEETAL LE TI TIPOYEVECTEPEC OXETIKEC YVWOELS TWV

paéntwv, adou:

® Ol pabntég €xouv didaxBel otig tagelg tou Nuuvaciou, aAAd Kol 0To ANPOTIKO TNV €vvola Tou
eUBadoL Kal Tov UTIOAOYLOUO ToU EUPBASOU TWV BACIKWY YEWUETPLKWY OXNUATWV.

e  EmutAov, amd tnv kabnuepvr toug lwr), €xouv €€olkelwBel pe tnv €vvola, oAAA Kal UE TIC
Hovadeg LETPNONG KL TIG EPAPUOYEC TNG.

3. MNari eivat onpavtiko to kedpaiaio;

To kedalalo elval onUAvTKO SLOTL:

e H évvola tou gppadou, otevad ouvdedeévn Ue T HETPNON, Bplokel MANBOOG edapoywy Kal oTnv
KaOnuepwotnta. Ito KehAAALO QAUTO TO YWOpevo SU0 gUBUYPAUUWY TUNUMATWY OTTOKTA
QVOITAPAOTATIKY UTtdoTaon wg epadov maparnAloypdppou.

® ARG TV GAAN HePLA, n ékdpoaon eUPadwV wW¢ yVOUEVOU EVBUYPAUUWY TUNUATWY TIPOOEPEL TN
Suvatotnta va avaxbouv ouykpioelg euPadwy oe cUYKPLOELG EUOUYPAUUWY TUNUATWV.

e Jtnv évwola Tou epPadol otnpiletal n €vvola TG Looduvapiag Kol Twv LooguBadikwy
VEWUETPLKWV OXNUATWV.

4. MNoleg eivar oL Znpavtikeg 16€eg oto kedbaAlaro;

OL A€oV GNUAVTLKEG €vvoLeg Tou Kedalaiou eival:

® O SLaPEPLOPOG EVOG OXAUATOG
e Hévvola tn¢ LooTNTAG YEWUETPLKWVY OXNHATWV
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® H évvola TNG LOOSUVOULIAG YEWHETPLKWY OXNHATWY

o O umoloylopog tou epupadol Sladopwv oXNUATWY LECW UETAOKNUOTIOMWY OE CXMOTA YVWOTOU
eupadou.

o H oyxéon tou Adyou opolotnTag SUo OpOLlWY OXNUATWY WE:
(o) To Adyo TwV TMEPLUETPWY TOUG Kal

(B) To Adyo twv eppadwv Toug.

® O LETAOXNHUOTLOMOG TIOAUYWVWY OE LOOSUVOUA UE ALYOTEPEG TTAEUPEG.
5. 2 oLaL EPWTALLOTA TTPETEL VAL LITOPOUV VAL AIAVTOUV oL HodnTEg;

Meta tv ohokAnpwon tng ddaokaliag tou kedpalaiou ol pabntég Ba pwmopolv va amaviolv ot
EpwTApOTA:

o  TLavaykeg e€uMnpPeTel 0 SLAPEPLOUOG EVOG OXALATOG;

o [lowa eival n Stadopd Twv eVvoLwV «ioa oxAUaTay Kal «looSUvapa oxruoTay;

e [wG TPOKUMTOUV oL TUTol Twv eppadwv opBoywviou, TAPAAANAOYPALOU, TPLYWVOU Kal
tpaneliou;

e [wg anodetkvuovtatottonot: E=t-p, E=za-B-y/4 R, E=(1/2) By A;

e [lowx givat n oxéon tou AGyou opoldtnToG SUO OOLWY CXNUATWY HE:
(o) to Adyo TwV TEPLUETPWY TOUG Kall

(B) To Adyo twv eppadwv toug;

o [wg anodelkvueTal To Bewpnpa to onolo avadEpetal oTo Adyo Twv eppadwv Suo Tplywvwy, ota
orola Lo ywvia Tou evog ival ton 1 mopamAnpWHOTLKN UE Uila Ywvia Tou aAlou;
o [wg peTaoxnuatilovral moAUywva o€ L.oodUvapa Pe AlyOTEPEC TTAEU PEG;

6. Mol LaONCLAKA AMOTEAECHATA AVUUEVOUHE HETA TN Stdaokalia Tov kepaAaiou;

Meta tn didaockalia Tou kedpahaiou avapévoupe ol LaBnTEG va ival og Béon va:

2tnv evotnta «H évvola tou euBadou»

e Efnyouv tnv avaykn tng OSwadlkaociag tou Slapeplopol oxnuatog. (Xtéxog 4.1.1 Tou
Mpoypduuatog Zmoudwv)

e Alokpivouv ta LoodUvapa oxnuata amd ta oo oxnuata. (Xtoxog 4.1.2 tou MNpoypdupatog
Inoudwv, Apaotnplotnta Al6)

Jtnv evotnta «EuBada: opdoywviou, mapaiAndoypauuou, tplywvou, Tpareliou»

e  Yroloyi{louv HEOW HETACXNUOTIOUWY O OXAUOTO yvwotoU epfadou, ta epPfada Stadpopwv
oxnUatwv. (Xtéxoc 4.2.1 tou Mpoypappatog Inovdwy, Apaoctnplotnta Al7)
2Tnv evotnta «AAAot tumot yla to euBabdov tpLywvou »

e Xpnolwlomololv Toug TUMOUG Twv egpPfadwv ywa thv emilucn aoKACEWV-TIPORBANUATWY
urtoAoylopol emMESWY Xwplwv Kal akTivwy €YYEYPAUUEVOU KOL TIEPLYEYPAUUEVOU KUKAOU.
(2toxoc 4.3.1 Tou Mpoypappatog moudwv)

2tnv evotnta «EuBadov kat opototnta»

®  Juoyxetilouv To AGyo opoloTNTAG SUO OUOLWY OYXNUATWY WE:
(o) TO AOYO TWV MEPLUETPWY TOUG Kall

(B) To Adyo twv epPadwy toug. (2toxog 4.4.1 tou Npoypaupartog noudwv, Apaoctnplotnteg A1S8,
A19 kat A20)
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2NV eVvOTnNTa « TETPOYWVIOUOG EUBUYPAUUWY CXNUATWV»

e Metaoxnuatilouv ToOAUywva o€ LoodUvapa He Alyotepeg TAEUpEG. (Ztoxog 4.5.1 Ttou
Mpoypdupatog moudwv, Apactnpldtnta A21)

7. ApaoTnPLOTNTEG

OL Spaotnplotnteg Al6 éwg A21, mou MPOTELVOVTAL QMO TO MPOYPAUUO OTIOUSWY Kol UImopolv va

uAomotnBouv otn oXoALKr TA&n

Apaotnplotnta Al6

Me t Spaotnpidtnta A16, n onoia avtiotolyel oto otoyo (4.1.2) tou lMpoypauuatog Smoudwy,
enmdLwkouue va Stakpivouy ta toodUvaua oxnuata oo ta (oo oxnuara.

Apaotnplotnta A17

Me tn épaotnpiotnta A16, n omoia avtiotolyei otouc otoyoug (4.1.2) kau (4.2.1) tou lpoypauuatog
Jrnovdwy, EMSIWKOUUE va  Slakpivouv Ta LoodUvaua oxnuata oo ta oa oxnuata Kot va
unoAoyilouv UEOW UETACKXNUATICUWY OE OYNUATA yvwotou euBabdou, ta euBada OSiapopwv
OXNUATWV.

Apaotnplotnta A18

Me tn épaotnpiotnta A18, n omoia avtiotolyei otouc otoyoug (4.2.1) kat (4.4.1) tou lpoypauuatog
2rnoudwy, eMSLWKOUUE Vo UTTOAOYI{oUV UEOW UETAOXNUATIOUWY OE OXNUATA yvwotou euBadou, Ta
euBada Slapopwv oxNUATWY KAl Vo GUCXETI{OUV TO AOyo ouoLotnTac SUo ouoiwv oxnuatwy Ue: (a) to
AOyo Twv mepLUETPWYV TOoUC Kat (B) To Adyo twv euBadwyv touc.

Apaoctnplotnta A19

Me tn bépaotnpiotnta A19, n onoia avtiotolyel oto otoxo (4.4.1) tou lpoypauuatog Zmoudwv,
EMISLWKOUUE VO OUCXETI{ouV TOo AOyo ouolotntag Suo ouoiwv oxnuatwv Ue: (a) to Adyo twv
TEPIUETPWYV TOUG kat (B) To Adyo twv euBadwv Toug.

Apaotnplotnta A20

(Avtiotolxei oto otoxo 4.4.2) Me tn Spaotnpiotnta A20, n onoio avtioTolyel oto atoyo (4.4.2) tou
Mpoypaupuatoc Stovdwv, EMISIWKOULE V...

Apaotnplotnta A21

Me tn Spaotnpiotnta Al6 , n omoia avtiotolxel oto atoyo (4.5.1) tou [lMpoypauuatog Smouvdwy,
EMSLWKOUUE va UeTaoXNUATI{OUV TTOAUYwVa O€ LoobSUvaua e ALlyOTEPEC TTAEUPEG.

8. 06nyigg yia tn didackalia touv kepaAaiov

H &idaokalia tou kedbalaiou kal n vAomoinon twv Apaoctnplotitwy Ba Sie€axBel cuudwva pe TIg
umobeielg kal ta oxoAla mou mepLExovtal oto MNpoypappa Inouvdwv. Katd tn SibaockaAia tou
kedbahalou:

e Jtnv evotnta «H vvola tou euBadou» SlatiBetal 1 SL8AKTIKN wpa Kal oL Hadnteg €€nyolv tnv
avaykn tg ladikaciog Tou SlapepLooy oXNUATOC Kat dlakpivouv ta LooSUvaua oxiuata ano
ta ioa oxfuata. Eniong avadépetal 6t n pétpnon twv eupadwy eival pla dtadikacia avaioyn
LE TNV METPNON TWV EVBUVYPAUUWY TUNUATWY Kal YIVETAL GUVOTTIKA avadopd oTLg SLaloONTIKEG
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BLotnteg (mou eméxouv Bon aflwpdtwv) kat Stémouv ta gufadd, evw UAomoleltal n
Spaotnpldtnta Al6.

2tnv evotnta «EuBada: opdoywviou, maparinloypauuou, tpywvou, tpansliou» SiatiBevral 2
SLOAKTIKEC WPEG KAl oL HoOnTéG umoAoyilovv UECW WUETACKXNUATICUWY OE CYHUATA YVwWoToU
euBadou, ta euBada blaopwV OYNUATWY, QATOSEIKVUOUV TOUG TUMOUG Twv eupadwv
opBoywviou, mapalnAoypdupou, Tplywvou Kal Tpameliou kat vAomoleital n Spaotnplotnta
Al7.

2tnv evotnta «AAAot tumol yLo to euBadov tptywvou» SlatiBetal 1 SLEAKTIKN wpa Kol oL padntég
XPNOWOmoLloUV  ToUu¢ TUMou¢ Twv euBadwv yla t™v emiluon aokNoewv-mpoBAnudtTwy
UTTOAOYLOUOU €TUMESWY YWPIWV KoL OKTIVWYV EYYEYPUUUEVOU KAl TIEPLYEYPOAUUEVOU KUKAOU,
artoSELKVUOUV TOUG TUTIOUG :

n I'n @M R i TkMMKHO §T1 i1 7' >E®

O tUnog tou Hpwva Sivetal xwplg amodel€n, n omola OUWE TMEPLEXETAL OE OXETIKO LOTOPLKO
onueiwpa evw n evaocxdAnon e toug TUTIoUE TN evotntag 4.3 va elval MEPLOPLOUEVN.

2tV evotnta «EuBabdov kot opototntar SwotiBevtal 2 SISOKTIKEG WPEG KAl Ol PadnTég
OUOXETI{oUV TO AOY0 ouolotnNTaG SUO OUOIWY CYXNUATWVY UE TO AOYO TWV MEPIUETPWY TOUG KAL TO
Adyo twv euBadwyv toug, amodelkvietal To Bswpnua To omoio avadépetal oto Adyo Twv
eupadwv Suo Tplywvwy, ota omola UL ywvia Tou gvog elval ion 1 MOpANMANPWHATIKA HE HLa
ywvia tou GAAou kat uhomolouvtal ot Spaotnplotnteg A18, A19 kat A20.

2tnv evotnta «TETpaywvIouos euBuypduuwyv oxnuatwv» SatiBetal 1 S6akTkn wpa Kot ot
pabntég uetaoynuatifovv moAUywva o tooduvaua Ue ALlyOTEPEC MAEUPEG, VW UNOTIOLEITOL N
Spaotnplotnta A21.
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KEDAAAIO 5°: Kavoviké MoAbywva

1. Elcaywyn

310 KEPAAALO ELOAYETAL N £VVOLO TWV KAVOVIKWY TIOAUYWVWY KAl TwV LOLOTATWY TOUG Kol £T0L
T(POETOLUALETAL N LETPNON TOU KUKAOU.

2. Tu mepléxel 1o kepdhaio «Kavovikd MoAUywva» Kol MWG TO TMEPLEXOUEVO OUVOEETAL LE
TIPOYEVECTEPO OXETLKO;

210 TePLEXOUEVA TOU Kedalaiou epthappavovrat:

e OploUOG KOl oToLXELa KAVOVIKOU TIOAUYWVOU (2 WPEG)
e  Eyypadn KaVoVIKWV TOAUYWVWV 0€ KUKAO (3 wpeg)
To mepleXOUEVO QUTOU ToU Kedalalou OCUVOEETAL LE TIG TPOYEVECTEPEC OXETIKEC YVWOELS TWV

paéntwy, adou:

®  OL pabntég €xouv Nén S1dayBel otn B Nuuvaciou €xouv Sidaxtel Tov oplopod Kal TV ovopaoia
TWV KOVOVLKWV TTOAUYWVWV, KaBwg Kat TNV KOTAOKEUT] TOUG.

o EmutAéov, €xouv €€olkelwOEel e KaVOVIKA TOAUYwVa, OMwG autd gpdavifovtal otn dpuon, otnv
TEXVN 1 O€ KOTAOKEVEG TEXVITWVY QVTIKELLEVWY (TL.X. TTAAKOOTPWOELG, Epyaleia, BLOeG K.aL)...

3. MNari eivaw onpavko to kedpalalo;

To keddaAalo elval onuavtiko Lot

e OL 8LOTNTEG TWV KOWVOVIKWV TIOAUYWVWV (N OMOLOTNTA, N OXEON TWV YWwVLWY, To aBpolopa Twv
YWVLWY, TWV KEVTPLKWY YWVLWY, TWV eEWTEPLKWVY Yywvilwv) tapouctalouv olaitepo evladépov
yla tn Frewpetpla Ko TN HEAETN TWV YEWUETPLKWY CXNUATWV.

e Ol YEWUETPIKEG LOLOTNTEG TWV KOVOVIKWV TOAUYwvwv Tipostoldalouv to €8adog ylo To
BewpnTIKO MPOPANUA TNG LETPNONG TOU KUKAOU.

e H pelétn Toug £xel Slaitepo evlladEépov, KaBWE aAUTA YPnOLUOTOLOUVTIAL OXL HOVO Of
KOTOOKEVEG He aoOnTikn afla (mAakootpwoelg, {wypadiky K.AM.), aAAd eudavilovtal Kot otn
duon (kuPéleg pehloowv, poAideg PpLdlwv K.a.)

4. MNoleg eivar oL Znpavrtikeg 16€e¢ oto kepaAaio;

OL MAé0V ONUAVTIKEG €VVOoLeG TOU KedaAailou sival:

e  KdBe kavoviko mMoAUywvo eyypadetal o €va KUKAO Kal teplypadetal o€ €vav GAAo

e H oxéon tn¢ ywviog Kal tng KEVIPIKAG ywviag ue tov aplBpd Twv MAEUpWY O £Val KOVOVLKO
noAOYwvo: H ywvia evoc kavovikol mohuytvou eiva: ¢, = 180° — 360°/v, evid n KEVTPLKY ywvia
Tou elvat: w, = 360°/v

e Hopotdtnta: OAa ta KAVoVIKA TIOAUYwva e Tov (6o aplBud mAsupwy elval opola

e O dlapeplopoc: Ta kavovika oAuywva Slapepifovtal og (oo PeTaf TOUC LOOOKEAN Tplywva

e To GBpoLoUA TWV YWVLWY, TWV KEVTPLKWY YWVLWV KAL TWV EEWTEPLKWY YWVLWV OE €va KAVOVLKO (N
oe éva omnolodnmote) moAUywvo eivatl ioo pe 360 poipeg (4 opBEC)

5. 2 moLa EPWTANLOTO TTPETEL VAL LITOPOUV VO ANAVTOUV oL LaBnTEg;

Meta tv ohokArpwon tng ddaokaliag Tou kedpalaiou ol pabntég Ba pumopolv va amaviolv ota
gpwtApaTa:

e [ota moAUywva ovouaovtal KOVOVLKG;

e [lowa eival n ywvio Kot moLa n KEVIPLKA ywvia evOg KOVoVIKoU TTIOAUYWVOoU;

e [lowa sival n oxéon tnN¢ ywviag Kol TG KEVIPLKAC Ywviag HE Tov aplBud twv MAEUPpWV O Eva
KOVOVLKO TTOAUYWVO;
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e [owa glval n oxéon TNG Ywviog Ke TNV KEVIPLKN Ywvia 0 €va Kavovikd ToAUywvo;
e Ag urtoAoylloUUE TIG YWVIEG EVOG KOVOVLKOU TTOAUYWVOU Ao ToV aplBpo Twv MAEUPWYV Tou;
e [olo elval To ABPOLOUA TWV YWVLWY, TWV KEVIPLKWVY YWVLWV KOL TWV EEWTEPLKWV YWVLWV COE €va
KAVOVLKO (r} o€ éva omolobnmote) moAUywvo;
e [ati 6Aa ta Kavovika MoAUywva e ToV i8Lo aplBuod mMAeupwy gival opola;
e Nwg gyypadovtal kal nwg neplypadovrtal og KUKAO
A) éva TeTpAywvo;

B) éva kavovikd e€aywvo;
I éva LloomAgupo Tplywvo;
e T[lati o eyyeypapUEVOC KAl O TEPLYEYPAUUEVOC KUKAOG €vOC Kavovikol TOAUywvou eival
OUOKEVTPOL;
6. Mot LaONCLaKA AMOTEAECHATA AVAUEVOUNE META TN Staokalia Tou kedalaiou;

Meta tn didaockalia Tou kepahaiou avapévoupe ol LaBnTEG va ival og Béon va:
2tnVv evotnta «OpLOUOG KOl OTOLYXELD KAVOVIKOU TTOAUYWVOU »

o  Avayvwpilouv w¢ Kavovikd ta MoAUywva Ta omoia £XouV Kol TIC TTAEUPEG LOEG KL TG YWwVIeS (oeC.
(2téx0¢ 5.1.1 Tou Mpoypdppatog Imoudwy)

o Aladoporololv TN ywvia amd tv KEVIPLKA ywvia KavovikoU V-ywvou Kol amoSelkviouv tn
peTa€l Toug oxéon. (2toxo¢ 5.1.2 tou Mpoypdppatog moudwy)

e MmopoUv va umoAoyilouv oToLXEla KOVOVIKWV TOAUYWVWV. (Ztoxog 5.1.3 tou MpoypAappatog
Smoubwv)

2tnv evotnta «Eyypar KaVovikwy TOAUYywVwV o€ KUKAO»

e  Eyypadouv o€ KUKAO:
(a) TeETPAYWVO

(B) kavoviko gEaywvo

(y) woomAeupo tpiywvo. (21oxog 5.2.1 tou Mpoypdupatog Inouvdwy)

®  AlepeuvolV £va KOVOVIKO TIOAUYWVO WG TIPOG TLG CUMUETPLEG TTOU TapouoLalel. (2Ttoxog 5.2.2 Tou
Mpoypaupoatog moudwv)

®  AflomoloUV LSLOTNTEC KAl OTOLKELO KAVOVIKWY TIOAUYWVWY oTtnv emiAuon mpoBAnudtwy. (Xtdyxog
5.2.3 tou MNpoypappatog Zmoudwv)

7. ApaOoTNPLOTNTEG

OL Spaotnplotnteg A22 €wg A26, MOU MPOTELVOVTAL AMO TO MPOYPAUUO CTIOUSWY Kol Urmopolv va
uAormotnBoulv otn oxoALKn TAn

Apaoctnplotnta A22

Me t™n bépaotnpiotnta A22, n onoia avtiotolyel oto otoxo (5.1.1) tou lMpoypauuato¢ Zroudwv,
EMSLWKOUUE Ol HoONTEG Vo avayvwpilouV w¢ KAVOVIKA TA TTOAUywVA Ta OToia EYOUV Kal TIC TTAEUPEC
(0€¢ KAl TIC ywViec (O&G.

Apaotnplotnta A23

Me tn bépaotnpiotnta A23, n onoia avtiotolyel oto otoyo (5.2.1) tou lMpoypauuatog Zroudwv,
EMISLWKOUUE OL UABNTEC VoL EPYPAPOUV OE KUKAO: (o) TETpaywvo, (8) kavoviko eéaywvo, (v) LodomAeupo
Tplywvo.
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Apaotnplotnta A24

Me tn épaoctnpiotnta A24, n omola avtiotolyel oto otoyo (5.2.2) tou lMpoypauuatrog Sroudwy,
EMISLWKOULUE OL UAUNTEG Vo SLEPEUVOUV EVA KOVOVIKO TIOAUYWVO WG TMPOG TIG CUUUETPIEC TTOU
napouaotalel.

Apaotnplotnta A25

Me ™ Spaotnpiotnta A25, n onoia avtiotoiel oto otoyo (5.2.3) tou [Mpoypauuarog Zrovdwv,
EMSLWKOUUE Ol UaINTEC va a&lomolouV LOLOTNTEC KAl OTOLYE(X KAVOVIKWY MTOAUYwVwWY otnv eniAvon
npoBAnuatwy.

Apaotnplotnta A26

Me tn b6paotnpiotnta A26, n omoia avtiotolyel oto otoyo (5.2.3) tou lpoypauuatog Zroudwv,
EMSLWKOUUE oL UaINTEC va a&lomolouV LOLOTNTEC KAl OTOLYE(X KAVOVIKWY MOAUYWVwWY otnv eniAuon
npoBAnuatwy.

8. 06nyigg yia tn didaokalia touv kepaAaiov

H Si8ackahia tou kepalaiou katl n uhomoinon twv Apaoctnplotitwy Ba Sie€axBel cludwva pe TIg
umodeifelg kol Ta oxOAla Tou mepléxovtal oto lMpoypappo Imoudwv. Katd tn SiboaokaAia tou
kepaAaiou:

o [ia ™ bibaockaldia tn¢ evotntac «OpLOUOC Kol OTOLXEla KavovikoU moAuywvou» SlatiBevral 2
SLOAKTIKEC WPEC Kal oL HaBnTéG amodelkviouv TNV gyypadr] Kol eplypadn Kavovikol v-ywvou
0€ KUKAO Yyl MO OUYKEKPLUEVN Teputtwon (m.x., €€aywvo 1 OKTdywvo), evw Toviletal n
vevikeuon g dtadikaciag. Ma tnv emitevén tou otdyou 5.1.3, dev Sivovtal ol yevikol TUTOL,
UTIOAOYLOMOU TIAEUPAG, QTMOCTAMOTOG, TEPLWMETPOU Kol €UPadol KavovikoU TIOAUYWVOU WG
ouVAPTNON TNG AKTIVOG TOU TIEPLYEYPAMMEVOU KUKAOU, WOTE oL HaBnTéG va Toug umoAoyilouv
KOTA mepintwon.
AmnobelkvUeTal 0Tl SUO KAVOVIKA TTOAUYwvA e (00 aplBuo MAsUpwV eival OPOLA KOL OTN CUVEXELA

OTL 0 AOYOG OHOLOTNTOG LOOUTAL PE TO AOYO TWV ANMOCTNUATWY TOUG KAl TO AGY0 TWV OKTIVWV TOUG
Kol poTteivetal n Spactnplotnta A22.

o [ia m Sibaockaldia tng evotntac «Eyypa@n Kavovikwv MoAuywvwv o€ kUkAo» dlatiBevtal 3
OLOOKTLKEG WPEC, OL LABNTEG MPAYUATOMOLOUV TO OXESLACHUO KOVOVIKWY TTOAUYWVWY SLaLpwVTaG
ToV KUKAO o€ loa to€a, 6ev yivovtal OAeg oL SLalpEoelg He Kavova Kal dtapntn. Alvetal LOTOpLKO
oXOALo () yLa T cUVEEDN TNG KOTOOKEUN G KOVOVIKOU TIEVTOYWVOU Kal SEKAYWVOU UE TN «Xpuonh
Toun» kot (B)yla TG mpoomnabeleg mou £yvav katd tov 180 kat 190 alwva va SiatpeBel kKUKAOC o€
loa tofa. Avadelkvietal n afla Twv KAVOVIKWY TIOAUYWVWVY othv KaAuyn emudavewwy (m.x.
KAAudn pe tplywva, TETpAywva Kol KAVOVIKA £Edywva) Kol UAOTIOLOUVTAL oL 6pacTnpLOTNTEC
A23, A24, A25 kal A26
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KEDAAAIO 6°: Métpnon KGkAou

1. Elcaywyn

H pétpnon tou KUKAOU €ival amo Ta Mo oNUAVTLKA {NTALOTA TTOU armacXoAoUoay Toug Lodnuatikolg
and tnv apxatotnta. H SuckoAia tou mpoPAnuartog kupiwg odeiletal oTo yeyovog OtL o Adyog Tou
MAKOUG TOU KUKAOU TIPOG TN OLAUETPO TOu €lval 0 Appntog (KAl umepPatikog) aplOuog m. Itnv
npayuateio «KUkAou uétpnotc» tou Apxlunén mpoodlopilovtal oL MEPIUETPOL TWV EYYEYPOUUEVWY
KOL TIEPLYEYPAUUEVWV KOAVOVIKWY TIOAUYWVWY HE 96 TAEUPEG KOL CUUTEPAIVEL OTL TO MAKOG (N
meplUeTpOg) TOoU KUKAOU eival pikpotepn amod 3 1/8 kal peyaAvtepn and 3 10/71 tng Sdpetpo. O
Apxunéng, mpoomndbnoe va unohoyioel ta epfadd Stadpopwv eMPAVELWV KoL TOUG OYKOUG OTEPEWV
OWHATWV Kal £HTACE OUCLOOTIKA 0 HEBOS0oUC Tou OAOKANPWTLKOU AoYLopoU. YIOAOYLOE TO T, UE
OPKETA KOAN TtpooéyyLon, aAAA Kat e aglomoinon tng pebodou tng e€avtAnong.

2. Tu nepiExer 1o kepddao «Métpnon KOkAou» Kol TWG TO TEPLEXOMEVO OUVSEETOL WE
TUPOYEVECTEPO OXETLKO;

210 epLEXOUEVA ToU kKepalaiou ephapBavovtal SU0 SLEAKTIKEG EVOTNTEG:

®  Mnkog KUKAOU (3 wpeg)

®  EpPadov kukAkoL Silokou (3 wpeg)

To mepleXOUEVO QUTOU ToU Kedalalou OCUVOEETAL LE TIG TPOYEVECTEPEC OXETIKEC YVWOEL TWV
paéntwy, adou:

® OL pabntég €xouv SbayBel tov KUKAO Ot TponyoUpEeVEG TALELS, oTo Tupvaolo, aAAd KAl oTo
AnUOTLKO.

e And tn doltnon Toug OTIG TPONYOUHEVEG OXOAIKEG TAEELS, oL pabntég €xouv Non SlbayBel
TPOMOUC UTTOAOYLOMOU TOU URKOUG Kal Tou EUPadou Tou KUKAOU.

e EmutAgov, €xouv e€olkelwOel e TOV KUKAO PECO Ao TN SLaLloOnTLKr) KoL ETTOTTIKN TIPOCEYYLON TNG
€vvolag otnv kabnuepwvn Lwn.

3. MNari eivat onpavtiko to kedpalato;

To kedalato elval onUaAvtiko dLoTL:

e AOYW TWV LOLOTATWYV ToU lval £va amo ta BacLkAd YEWUETPLKA OXNLoTa.

e Ta onuela Tou KUKAOU, EKTOG Ao TNV LELOTNTA TIOU TIPOKUTITEL ATIO TOV OPLOMO TOU (VA QIEXOUV
anmd TO KEVIPO Tou KUKAou tnv (6la otabepry amdotacn) €xouv kKol GAAeG evbladépouaeg
LOLOTNTEG (1.X.; VO « BAETTOUV €val CUYKEKPLUEVO TOEO TOU KUKAOU HE TNV (dla ywvia)

e  MEeAETWVTOC TN OXECN TOU KUKAOU HE EYYEYPAUUEVO KOL TIEPLYEYPAUUEVO OE QAUTOV KAVOVIKA
TOAUYWVQ, EPXOUOOTE OE Lo TPWTN emadn He Sladlkooieg opiou kot yvwptpia pe tn pébodo tng
T(POCEYYLONG TIOU £lval PLa oo TLG KEVTPLKES LO€EC TwV Mabnuatikwy.

e Ta KUKAKA oxApata €ival amd ta onUAVILKOTEPA OXNOTA TTOU ouvavtwvtal otn ¢uon, otnv
TEXVN, OTNV TeEXVOAoyla KoL TIC TEXVIKEC, OTIC ETUOTNUEC KOl YEVIKOTEPA OTOV GUGCLKO KOl TOV
TEXVLKO KOGO.

4. MNoleg eivar oL Znpavtikeg 16€e¢ oto kepaAaio;

OL TTA€0V GNUAVTIKEG EVVOLEC TOU KepaAaiou oxetilovtal Pe TOV OPLOUO Kl TLG LBLOTNTEG TOU KUKAOU
Kol glvat:

e O \Oyog Tou unKkoug Tou KUKAoU mpog Tt SLAPETPO Tou elval o aplBuog i, o omolog eival appntog
(koL umtepBaTikog).

e OAa ta kavovika moAuywva syypadovtal kot eplypadovtol o€ KUKAO.

e O KkUKAOG IpoCeyyileTal OPLOKA ATTO EYYEYPAUUEVA KOL TIEPLYEYPARUEVA TTOAUYWVA.
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5. Z€ MOLA EPWTHLATA TIPETEL VAL UITOPOUV Va aravtoUV oL Hadntég;

Meta tv ohokAnpwon tng ddaokaliag Tou kedpalaiou ol pabntég Ba pumopolv va amaviolv ota
EpwTApOTA:

e WG UMOPOULE VO TIPOCEYYICOULE TO HIKOG TOU KUKAOU;

e [low givat n tadopd TN £vvolag Tou «{oov» amod TNV EVVOLA TOU KTELVEL OEY;

e [Nwg Bpiokoupe to uAKog TO€oU WG CUVAPTNGCN TNG AKTIVAG;

e W UmopoU e va mpoaeyyicouue To euBadov Tou KUKAoU;

e  Nwg umoAoyiloupe To eUPaSOV EVOC KUKALKOU TOUEQ;

e TiLyvwplilete yla tn péBodo tng e€avtinong;

e TiLyvwpllete yLo TOV TETPAYWVLIOUO TOU KUKAOU Kal T cUpPBoAA Tou Apxtundn;

e  TiLyvwpilete yla Toug pnviokoug Tou Immokpdtn;

e  TLyvwpllete yla Tov aplbuo m;

6. Mola LaONOoLaKA AMOTEAEGHATA OVALEVOULLE META TN Stdaokalia tov kedpalaiov;

Metd tn Sibaockalia Tou kedahaiou avapévoupe ol padnTtég va eival os Béon va:
2tnv evotnta «Mrnkog kUkAou »

o [eplypddouv Kal epUNVEVOUV TOV TPOMO HE TOV OMOI0 TPOOCEYYIlETAL TO UAKOG TOU KUKAOU.
(2téx0¢ 6.1.1 TOU MpoOypdppaTog IMoudwy)

e Awakpivouv Vv €vvola Tou «loov» amo TNV €vvolo Tou «Telvel oe». (ZToxog 6.1.2 ToOUu
Mpoypdupatog Smoudwv)

®  BpilOKOUV TO UNKOG TOEOU WG GUVAPTNON TNG aKTvag. (2Toxo¢ 6.1.3 Tou Npoypdppatog Znoudwv)

o  Edapuolouv Toug TUTIOUG 0TV EMIAUCH AOKAOEWVY KOL TIPORBANUATWY UE UELKTOYPOLUA OXLATA.
(2T6x06 6.1.4 TOU MpOoYypApaTOG ZTOUSWVY)

2tnv evotnta «EuBadov kukAikou Siokou»

e  Epunvelouv kol meplypddouv Tov TPOTo e Tov omolo mpooeyyiletal to eufadov Tou KUKAOU.
(2tox06 6.2.1 TOUL MpOYpapuatog moudwv)

o YrnoAoyilouv to euBadov KUkALKoU TopEa. (2T1oxog 6.2.2 Tou Mpoypdpupatog Imouvdwv)

e Edapuolouv TOug TUTOUG OTNV €MIAUCH OOKACEWV Kal TPOPANUATWY HE HELKTOYPAUO
Xwpla(Ztoxog 6.2.3 Tou Mpoypappatog moudwv)

7. ApaoTnPLOTNTEG

OL Spaotnplotnteg A27 €wg A29, mMou MPOTELVOVTAL AMO TO MPOYPAUUO CTIOUSWY Kol Umopolv va
uAomotnBouv oTn oxXoALKN TAEN

Apaotnplotnta A27

Me tn épaoctnpiotnta A1, n onoia avtiotolyel otoug otoyoug (6.1.1) kat (6.1.2) tou lpoypauuatog
Jmoudwy, EMISLWKOUUE Vo TIEPLYPAPOUV KL EPUNVEVOUV TOV TPOTO UE TOV OMOI0 MPOOEyyIi{eTal TO
UNKOG TOU KUKAOU Kot val SLaKpivouv TNV EvvoLa TOU «(ooV» ato TNV EVVOLA TOU «TEIVEL OE».

Apaotnplotnta A28 :

Me tn épaotnpiotnta A28, n omoia avtiotolyel otoug otoyous (6.2.1) kat (6.2.2) tou lNpoypauuatog
Jroudwv, n Spactnplotnta A28 eMISLWKOULE Ol UAONTEG Vo EPUNVEUOUV KAL TTEPLYPAPOUV TOV TPOTTO
UE Tov omolo npoaoeyyiletal to euBabdov tou KUKAoU Kot va urtoAoyifouv To UBadov KUKALKOU TouEa

Apaoctnplotnta A29
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Me tn épaotnpiotnta A29, n omoia avtiotolyel otoug atoyoug (6.2.1) kat (6.2.2) tou lpoypauuatog
2rnovdwy, EMISIWKOUUE Ol UaONTEG va EPUNVEUOUV KoL TIEPLYPAPOUV TOV TPOTO HUE TOV Omolio
npooeyyiletatl to euBadov tou kUkAou kat va urtoAoyifouv To euBadov KUKALKOU Touéa

8. 06nyigg yia tn Sidackalia touv kepaAaiov

H Sbaokahia tou kepalaiou kat n uhomoinon twv Apaoctnplotitwy Ba SiefaxBel ocuUPwWvVA HE TG
umodeifelg kot Ta oxoAla Tou mepLExovtal oto Mpoypappa Imoudwv. Katda tn SibaokaAia tou
kedboahalou:

MNa tm étbaockalia tng evotntac «Mnkoc kUkAou» SlatiBevtal 3 S16aKTIKEG wPeC Kal Oa avadepbei OTL
n uéBodog tnG €€AvtAnong n omola XPNoLUOTOolONKE ylol TOV UTIOAOYLOMO TOU MAKOUG KUKAOU
mapayel 0pBA Kat akpLPr anoteAéopata Kat eival Lo amo T KEVIPLKES LEEEC Twv MabnuaTikwy, EVw
npoteivetal n vlomoinon tng dpactnpléotntag A27

la ™ Stbaockadia tne evotntac «EuBadov kukAikou Siokou» SlatiBevral 3 SI8QKTIKEG WPEG Kal Ba
yivel Llotopikn avadopd yLo Tov TETpaYWVLoUO Tou KUKAoU n omoia Ba:

(o) avadewkviel T ouppoln tou Apxtundn (287 - 212 m.X.), kaL T oUVEECH TNG UE TA ONUEPLVA
MaBnpatika.

(B) avadépetal oToug pnvickoug tou Immokpdrn (téhog 5% at. m.X.) kat
(v) avadépetal otn puon tou aptbuou .

Mo vAomoinon mpoteivovtal ot Spactnplotnteg A28 kat A29.
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KEDAAAIO 7°: Zteped SxApata-Métpnon Stepewv

1. Elcaywyn

H aiobnon tou xwpou amotelel To kowod unopabpo tng avBpwrivng eumelplag. Onwg avadpépetat
oto [Mpdypoppa Imoudwv, N avaykn Ylo OmelkoOvIon OXNUATWY Twv TPV OlOOTACEWY OfF
Sodlaotateg emipaveleg kaMepyel tn xwplkn avtiAnyn tng EukAelbelag lewpetplag, evw ot
UETPNOELG OYKWV Kal emidpavelwy €xouv auecn sdappoyn o€ avaykeg tng kobnuepwng {wng. H
avanrtuén kot Bepeliwon tng Mewpetpiog tou Xwpou eixe fekvnoel mpwv and tov EUKAELdN, evw
£dtaoe otnv KopLOWON TNG KATA TNV apxaldtnta ano tov Apxturién, o omolog avéntuée uebBodoug
TPOSPOOUC TOU ATtELPOOTIKOU AoyLopoU.

Sta BLpAla XI., XII. Kot Xl twv «Ztoixeiwv» o EukAeldng Stampaypatevetal tn rewpetpia tou Xwpou,
TOV OYKO TWV OTEPEWV KoL TN UEB0SO TN EEAVTANGNG KOl TAL KAVOVIKA OTEPEQ KOl SLVEL TOUG OPLOUOUC:
«ITEPEOV EOTL TO UNKOC Kal AATOC kat Badog £xov» Kal «ITtepeou Se mépac empaveia», BRAo ',
OpotLa’ kaLB’).

2. Tu nepéxel 1o Kepdhawo «Iteped IXAMata-MEtpnon ITEPEWV» KAl TWG TO TEPLEXOUEVO
CUVSEETOL LE TTPOYEVECTEPO OXETLKO;

2Ta EPLEXOUEVA TOU KedaAaiou ephapBavovtal oL eVvOTNTEG:

e Tevikd mepl MOAUESPpWY (2 wpeG)

e [pioua, maparAnAeninedo, kUPoc (3 wpeg)

MNupauida (1 wpa)

e  JTEpEQ €K TEPLOTPODNG: KUALVEpOG, Kwvog, odaipa (3 wpeg)

To TepleXOUEVO QUTOU TOoU Kedalalou OCUVOEETAL LE TIG TIPOYEVECTEPEC OXETIKEC YVWOELS TWV

pabntwv, adou:

®  OL paBbntég £xouv SLaxBel otn B Tupvaolou ylo TO YEWUETPIKA OTEPEA KAl TN METPNOK TOUG
(mplopa, kOAWSpog, mupauida, kwvog, adaipa), evw otnv A Aukelou €xouv StSaxBel yla Tig
€uBeieg kaL Ta enineda 0TO XWPO.

e EmutAéov, amd TNV KaBnuepv toug Iwr Kol amo tn Xprnon Twv oTePewvV, aAld Kol amd Tnv
emnornrteia €xouv e€olkelWOEL LLE TNV €VvoLla TOU TPLOSLACTATOU XWPOU KAL TWV CTEPEWV OXNUATWV.

3. Nari eivat onpavtiko to kedpalato;

To kedpalalo elval onUaAvTko SLoTL:

® H UEAETN TOU XWPOU, TWV OTEPEWV YEWUETPLKWY OXNUATWY KAl TWV LELOTATWY TOUC TTOPOUGCLATEL
WOlaitepo evlladépov Kkal elval KaBoploTik yla TV avamtuén kot tnv KaAALEPYELR TNG
HoBONUATIKAG OKEYNG TWV HadnTwv.

® H TPAKTIKA XPNOLOTNTA TwV YVWOewv Tou Ba amoktnBel amoé n Sidaockalio tou tpdMou
UTtoAoyLopoU Tou gupadol tng emudavelag Kol TOU OYKOU TWV YEWHUETPLKWY OTEPEWYV, OAAA Kal
JLE TLC LoVASEG HETPNONG KAl TIC EGAPUOYEG TNC.

® To yeyovog OTL {OUME OTO XWPO TWV TPLWV SLACTACEWV KABLOTA TNV avAaykn yvwpLlpiag kat
KOTOVONONG TOU XWPOU £EALPETIKA ONUOAVTLKA.

4. Noigg gival oL Znpavtikég 16€e¢ oto kepaAawo;
OL TA€0V ONUOVTLKEG EVVOLEC TOU KedaAaiou slval:
o  To YEWUETPLKA OTEPEA KAl OL LBLOTNTEC TOUG

e H évvola TNG YEVETELPAG TNG TIPLOUOTIKAG EMLAVELAG
e Hoyxéon Hetagl TWV OTOLXELWY TWV YEWUETPLKWY OTEPEWV
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e O OXNUATLOMOG OTEPEWV EK TIEPLOTPOPNG

e O 0plopOg KaL oL LBLOTNTEG TOU OYKOU TWV OTEPEWV

e O SLaPEPLOPOG EVOG OTEPEOU OXMATOC KaL N SLaTripnon Tou Oykou

e H évvola TnG LooSUVOULAG TWV OYKWV TWV OTEPEWY YEWHETPLKWY OXNUATWY

e H oyéon tou Adyou opolotnTag SUo OUOLWV OTEPEWV OXNUATWY HE TO AOYO TWV OYKWV TOUG
e OLLSLOTNTEC TWV KAVOVLKWV OTEPEWV

5. 2 oLaL EPWTANLOTA TTPETEL VAL LITOPOUV VAL AIAVTOUV OL LaBNTEG;

Metd tv ohokArpwon tng ddaokaliag Tou kedpalaiou ol pabntég Ba pmopolv va amaviolv ota
gpwTApaTa:

e [lola elval ta Bacikd YEWUETPLIKA OTEPEQ;

e [lola lval Ta XOPOAKTNPLOTIKA TWV BOCLKWY YEWUETPLKWY OTEPEWV;

e [lola lval Ta avanmTuyHaTe TwV BACIKWY YEWIETPLKWY CTEPEWV;

e [olot glvat oL TUTOL KAt Ttw¢ uTtoAoyiletal to epuPaddv Tng emdpaveiag Twv PACKWY YEWUETPLKWY
OTEPEWV;

e [oLot gival oL TUTIOL Kall TG UTTOAOYIZETAL O OYKOG TWV BACLKWY YEWUETPLKWY OTEPEWV;

e [oLa gival ta MAATWVLKA ZTEPEA KL TIOLEG ELVAL OL XOPAKTNPLOTIKEG TOUG LOLOTNTEG;

6. Mol LaONCLAKA AMOTEAECHATA AVOUEVOUHE HETA TN St8aokalia Tou kedpaAaiou;

Metd tn Sibaokalia Tou kedahaiov avapévoupes ol paOntég va eival os Béon va:
2tnv evotnta «levika nepi mToOAUESpwv»

o  Avayvwpilouv Ta BaolKd YEWUETPLIKA OTEPEQ. (2TOXOG 7.1.1 Tou MNpoypdppatog Zmoudwv)

e  Avayvwpilouv Ta avantiyuota MPLOPATWY, TUPAUiSwy, KWVWV Kal KUAivépou. (2toxog 7.1.2 Tou
Mpoypduuatog Zmoudwv)

2tnv evotnta «lpioua, mapaAinAeninedo, kUBog»

e Yroloyilouv pnkn kot ywvieg ota npiopata. (2toxog 7.2.1 tou Mpoypdppatog Inouvdwy)

e Yroloyilouv TO €pPadov NG emipAveELOG Kal Tov OYKo TpLopATwy. (Ztoxog 7.2.2 ToOUu
Mpoypaupoatog moudwv)

Jtnv evotnta «Mupauida»

o Edapuolouv toug TUMoug yla tnv emiluon aoknoewv Kal mpoBAnudtwv. (2tdxog 7.3.1 tou
Mpoypaupoatog moudwv)
2TNV EVOTNTA «STEPEA EK TTEPLOTPOPIG: KUALVEPOG, KWVOG, opaipax»

o Edapuolouv toug TUMouG yla TNV emiluon aoknoewv Kal mpoBAnudtwv. (tdxog 7.4.1 tou
Mpoypduuatog Zmoudwy)
7. ApaoTnPLOTNTEG

Ou Spaoctnplotnteg A30 €wg A33, mpoteivovtal anmd to MPOYPAUUO OMOUSWV Kal Umopolv va
vAomotnBoulv otn oxoALKr Tan

Apaotnplotnta A30

Me tn épaotnpiotnta A30, n omoia avtiotowel otouc otoyoug (7.1.1) kot (7.1.2) tou lpoypauuatog
Jroudwy, EeMISIWKOUUE va avayvwpilouv ol paOnTéG Ta BoolKd YEWUETPIKA OTEPEX Kal va
avayvwpi{ouv Ta aVOITUYUATA MPLOUATWY, TTUPAUIOWY, KWVWV Kot KUAIVEpouU.

Apaotnplotnta A31
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Me tn épaotnpiotnta A31, n omoia avtiotowei otouc otoyoug (7.1.1) kot (7.1.2) tou lpoypauuatog
2rnovdwy, EMISIWKOUUE Ol UadnTéC va avayvwpilouv To Baolkd YEWUETPIKA OTEPEX Kol va
avayvwpifouv Ta aVamTUyUATA TTPLOUATWY, TTUPXUISWY, KWwVwV Kot KUAIVSpou.

Apaotnplotnta A32

Me t Spaoctnpidtnta A32, n onoia avtiotolyel oto otoxo (7.3.1) tou [poypauuatog Zmouvdwv,
EMLSLWKOUUE VoL EQPUOIOUV OL UaTNTEC TOUG TUTTOUG YLa TNV EMIAUGN AOKNOEWV Kal TPpoBAnudTwy.

Apaotnplotnta A33

Me tn bépaotnpiotnta A33, n onoia avtiotolyel oto otoyo (7.4.1) tou lpoypauucatog Zroudwv,
EMSLWKOUUE Ol HaBNTES va £QAPUOJOUV TOUG TUTTOUG YLX TNV ETTIAUCN QOKNOEWV Kot TpoBAnuatwy.

8. 06nyigg yia tn Sidackalia touv kepaAaiov

H S6aokahia tou kepalaiou katl n uhomoinon twv Apaoctnplotitwyv Ba Sie€axBel cupPwWvVA HE TIG
umodeifelg kot ta oxoAla Tou mepléxovtal oto Mpoypappa Imoudwv. Koatd tn Sidaockalio tou
kebohailou:

e [ia ) dibaokalia tng evotntacg «levikd nmepl moAvéSpwv» dlatiBevtal 2 SLIOOKTIKEG WPEG KAL OL
padntég Ba avayvwpioouv ta POOKA YEWUETPIKA OTeEPed, KABWC Kol TO QvAMTUyUATO
TPLOUATWY, TUPAUidwY, KWVWV Kat KUAvEpou. Oa avadepBolv oL €VVoLEG YEVETELPQ, TTPLOMATLKN
enipavela, eninedn toun, £6pa, akun, kopuodn, Ba yivel clvtoun avadopd oTnv oTEPEd ywvia
kat Ba uhomotnBouv ot Spactnpidtnteg A30 kat A31.

o [ia ™ Sibaokadia tng evotntac «lpioua, naparinAeninebo, kUBoc» SlatiBevtal 3 SIOOKTIKEG
WPEC, WOTE oL pabntég va umoAoyilouv pnkn kol ywvieg ota nmpiopata, kabwg kat to gufadov
™G emipAveLag Kat Tov OyKo plopdtwy. Katd tn Sidackaliia Ba yivel avadopd oto opBO kat to
mAdyLo npiopa, Ba avadelyBel otL to mapalnAeninedo elval eldikn mepintwon nplopnatog Kat o
KUBog elbikn mepimtwon  mapaAAnAerunmédou, KaTA  aviloTolxloe pE  TETPATAEUpQ,
napaAAnAdoypappa, poUPouc, Kal TETpAywva Kal Ue adopur TIC OTEPEEG YWVIEC EVOG TPIOUATOG
Ba yivel avadopd otig TpLoopBoywvieg Tou opBou mpiopartog. Emiong, Ba amodelytel otL: (a) OL
anévavtl £€5peg kABe maparnAerunédou eival ioeg kot tapAdAAnAeg kat (B) H Staywviog 6 kabe
opBoywviou mapaAAnAemninédou pe akueEG a, B, y Slvetal amo tov Tumo 87 =o’+ BZ + yz. EmumAéovy,
Ba umoAoyiotel to epuPadov Tng emibavelag MPIoUATOC LOVO yla TNV Tiepimtwon tou opBou, Ba
TAPOUCLOOTEL, HE avadopd O CUYKEKPLUEVO TAPASELYA, O TUTOG Tou Oykou opBoywviou
napaAAnAerunédou, Ba 600l xwplc amodelén OtL 0 Oykog MAPAAANAETILTESOU KAl YEVIKOTEPQ
KOs mpiopatog LoouTal PE TO YVOpEVO Tou gufadou tng Bdaong eni to UYPog Tou Kal Ba yivel
Lotoptkn avadopd oto MPOoLANUa Tou Suthactacpol Tou KUBou

o [ia ™ Sidaokadia tng evotntac «Mupauiba» SlatiBetal 1 SLOAKTIKA WPA WOTE oL HABNTEG va
edapuolouv Toug TUTIOUG YLO TNV EMAUGCN 0LOKAOEWV Kal poBANUATWY Kol va yivel avadopd oto
TeTpAedpo, va 600el o TOMOC TOU OYKOU TNG MUPOULSAC Xwpi¢ amodelln, aAAd va UTIAPXEL
EUMELPLKN EpUNVela kal va uAomotnBeil n Spaotnplotnta A32.

o [1a tn Stbaockaldia TNG EVOTNTAC «STEPEA EK TTEPLOTPOPNG: KUALVEPOC, KWvog, apaipa» SlatiBevtal
3 SLOOKTLKEC WPEC, WOTE Ol HOBNTEC va epapuolouv Tou¢ TUMTOUG YL TNV EMIAUGN Q0K OEWV Kal
npoBAnuatwv kat va peletnBoulv oL opBol kKUAWSpoL kal kwvol. Oa avadepBolv oL KWVIKEG
TOUEG, XWPLG TUTOUG 1 OLOTNTEG, KABWG Kol oL péyloTtol KUkAol odaipag, Ba SoBouv xwpig
andbelén ol TUMoL untoAoylopoU Tou epPadol TG emidAvVELOC KAl TOU Oykou KUuAlvdpou, Ba
neplypacdei n Sladikaocia uToOAoyLOOU TOUG HE TOV UVEXH SUTAACLACUO TWV TAEUPWYV TNG BAcng
KOVOVLKOU TIPLOUOTOG TTOU £Vl EYYEYPAUUEVO N TIEPLYEYPAUUEVO GE AUTOV Kal Ba onuelwdel n
avtiotolia tng dladikaciog pe ekeivn tou umoAoylopol euPfadol kUkAou. Emiong, Ba §o6olv
Xwpl¢ amodeln ol TUMoOL UOAOYLOHOU Tou guBadol TG eMAVELOC KAl TOU OYKOU KOVOVLKAG
nupapibag, Ba mepypadel n dtadikacio UTTOAOYLOUOU TOUG HE TOV OUVEXN SUTAACLOOUO TwV
TAEUPWV TNG BAONG KAVOVIKNC TIUPOULSAC TTOU €lval eyyeEyPOUUEVN N TIEPLYEYPAUUEVN OE AUTHY,
Ba 000UV Xwplc amddeln oL tomoL ya to gufadov kal tov oyko odaipag, Ba ylvel LoTopLKN
avadopd ota NAatwvikd oteped kKat Ba ulomoinBei n Spactnplotnta A33.
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MAOHMATIKA MPOZANATOAIZMOY OETIKQN ZNOYAQN

KEDAAAIO 1° : AtavOopata

Elcaywyn

O &lavuopatikog Aoylopog amotedel pia pabnuatiky Oswpia, n omola e€eAixbnke dexouevn
ONUOVTIKEG eTdpaoelg amo tn Duaotkr. O ywwoTtog «kavovag tou mapalinloypdupou», cOudwva pe
Tov omolo To HETPO Kal N KATELOUVON TNG CUVLOTAUEVNG U0 SUVAUEWY, TIOU O.CKOUVTOL OE £VO CWHA,
ekdpaletal amod tn Slaywvio Ttou TapaAAnloypdupou mou oxnuatilouv, ATAvV yvwotog Kal
epdavitetal pe diadopeg popdEG oe €pya Tou ApPLOTOTEAN, TOu ApXLUndn kat tou Hpwva. O
OUYKEKPLUEVOG KOVOVOC, TTou SnuLoupyel TV 16£a PLaG YEWUETPLKAG POaBeang, SladopeTikng amd
NV Kown MpocBeon Twv gUBUYPAPPWY TUNHATWY TG EukAeidelag Mewpetplag, xpnoltomnowdnke
TIOAAOUG QLWVEC YLA TO YEWHETPLKO TIPOCSLOPLOUO TNG CUVLOTAUEVNC, XWPIC OUWE auTd vo 0dnynosl
OTNV QVayvVWALoN ULog Tétolag mpocbeong.

2tn Slapkela Tou 170u awwva, n Wblaitepn Eudacn mou 566nke otn LEAETN GUGCLKWY MOCOTATWY OTIWG
N TaxutTnTa, n SUvVaUN, N OpLI KAl N EMLTAXUVON, OL OToleg xapaktnpilovtal toco anod 1o péyebog 660
Kal amno tn SlevBbuvaon Toug, KABWE KAl N CUCTNUATIKA XPAoN TWV apvVNTIKWV aplOpwy, épepav oto
T(POOKAVLO TLG EVVOLEC TOU TTPOOAVATOALOUEVOU EUTUYPAUUOU TUNUATOC KAL TNG TIPOCOVATOALCGHEVNG
Klvnong. OL &6éec autég, SnAadn n avamtuén evog véou AOYLOMOU LE TIPOCOVATOALOUEVA LEYEDN,
apxloav va avamnticoovial ota Madnuatika nmpog ta TéAn tou 18ou awwva, o€ oTevr) OXEON UE TO
{NTNUA TNG VEWUETPLKAG EPUNVELAG TWV ULyadikwy aplOpwy. H mpwtn onuavtikn epyacia mavw o’
outo To Bfpa odeidetal otov xaptoypado G. Wessel kat Snuooteltnke t0l799, He TOV
XAPAKTNPLOTLKO TTAO «[Mpaypateia yla TNV avaAuTikg tapdotacn tng dtevBuvong».

3’ aUTAV TNV gpyacia ylveTal ULo amOmeLpa EMEKTACNG, Ao TNV AMAN TEPIMTWON Twv eUBUYPAUUWY
TUNUATWY TIou €xouv tnv 6la n avtiBeteg SleuBuvoelg (kal ekppalovtal avaAuTika pe tn BonBela
TwV BETIKWY 1 ApPVNTIKWY aplOPwWY) 0T YEVIKOTEPN TMEPIMTWON TUNUATWY TOU EMUTESOU LE TUXOLEG
SlevBuvoelg. O Wessel opilel apxlkd tnv mpOoBeon TwV MPOCAVOTOALCUEVWY TUNUATWY, Kal oTn
ouvéxela meplypadel tn Stadikacia moAAamAaotaopoU §uo TUNUATWY. «Auo euBUypaupa TUAMAT
UmopouVv va mpooteBolv, av T EVWOOUUE HE TETOLO TPOTO, WOTE TOo SeUTEPO va apxilel kel ou
TEAELWVEL TO TPWTO Kol PEPOUE KATOTILY Eva EUBUYPAULO TUAMA aTtO TO APXLIKO WG TO TEALKO ONUELD
TWV EVWUEVWV TUNUATWY. AUTO TO TUAMA €lval To ABpoloud Tougy.

To 1843, o W.R. Hamilton &nuioupynoe tn Oswpla twv KPatepviwv
(quaternions), evw to 1844, o H. Grassmann, mopouciace T «Oswpia
¢ enéktaong» (Ausdehnungslehre). O Hamilton xpnowiomnoinoe
CUCTNUOTIKA TOUG OpoUG KALMAKWTO 1 Pabuwtd (scalar) yia kdabe
uUéyebog, «To omoio pmopel va MAPsL OAEC TG TWMEC TNG APLOUNTIKAG
KAlpokag (scale) amd to apvntikd we To BETIKO AMELPO», KAl SlAvuopa
(vector) yia kdBe euBUYPAUUO TUAUO K LE OPLOUEVO PAKOG KOl OPLOUEVN
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Eiwxova 1: Sir William R.
Hamilton (18051865)



SteVBuvon oto xwpo». O Opog vector, KATA pila eKSOXI, TIPOEPXETAL Amd TO AATWVIKO priua vehere,
TIOU onuaivel petadépw. O Grassmann €mMiong XPNOLMOTOLNOE TOUG OPOUG «ECWTEPLKO» Kol
«€EWTEPLKO» YLVOUEVO.

H mapanépa €€€A€n tov Slavuopatikol Aoylopou, mou odrynoe otnv Kablepwpévn onpuepa popodn
TOU, EMNPEACTNKE amodacLoTikd amod Tig e€eAitelg otn Quotkn Katd to SeUTEPO KLod Tov 190U alwva.
H xprion m.x. tng Bewpiag Twv kPatepviwv amnod tov J.C. Maxwell, oto BLBAio Tou «Mpaypatsio mavw
otov HAekTpLopo kal Mayvntiopo» (1874), 06rynoe o€ OPLOUEVEG TPOTIOTIOLNOELG, E BACN TLG OTOLEG
oL ¢uowol J.W. Gibbs kat O. Heaviside, dnuolpynoav otig apxég tng dekaetiag tou 1880 tn
ouyxpovn Bewpla Tov Stavuopatikol Aoylopol. TéAog, To 1888, o G. Peano, pe Baon tn Oewpla Tng
ETMEKTAONG TOU Grassmann, OgpeAlwoe A§LWLATLKA TNV £VVOLa TOU SLAVU CATLKOU XWEOU.

VECTOR ANALYSIS

AN BGAE SR TR L e s
- AT EA T e e

B OWILLARS SIREA PR LLN
e S L .

EDVIE MTMELL WILBOK PeT
— e e bt

AP TURE . LTIARLES SOMENEEY NN
ESCA  KDAAD sl

Ewova 2: Josiah Willard Gibbs (1839-1903). Me tnv ékboon tou eyxetpidiov «Vector Analysis», to 1901, ano
ToUC Auepikavouc Gibbs kat Wilson, dpytoe va kadtepwvetal o uadnuatikoc auto¢ kAadog, Stedvwc.

TL tepLéXeL TO0 KEPAAALO TWV ALOVUGHATWY KOL TTWE QUTO TO TIEPLEXOUEVO GUVOEETAL ME
TLPOYEVEOCTEPO OXETLKO;
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OL poBntéc €xouv €NBeL yla TPWTN o€ emadr UE TNV €vvola Tou Stavuopatog otn B’ Nupvaciou. Ot
YVWOEL{ TIOU €XOUV TIEPLOPL{OVTAL OTO XOPOKTNPLOTIKA OTolxela Tou &lavUopatog Kal otnv
avayvwplon t™¢g Stadopdc avapeca oto suBUypoupo TUAMA Kal oto Sldvuopa. EmutAéov, €xouv
MaBel va avayvwpilouv ta oa kot ta avtiBeta Siaviopota. Itnv tagn autn ot padntég Ba
eUBabUvVouV otov AoyLouo Twy Stavuopdtwy. Moo cuykekppéva Ba yivel avadopd:

e JTOV OPLOMO TOU OLOVUOUOTOG, TA XOPOKTNPLOTIKA TOU KOl Ot oxéon METafl SLavuopdtwy
(mapdAAnAa, toa, avtiBeta, ywvia Stavuopdtwy).
e 3TOV OPLOMO TWV MPAEEWV TNG POoBeong, Tng adaipeong, Tou mMoAAamAaclaopou aplBuol Ue
Stavuopa (Baduwtdg moAAAMAACLACHOG).
e 3TO YPOUMULIKO OUVOUAGUO SLOVUCUATWV.
® JTO ECWTEPLKO YLVOUEVO SLAVUCUATWY.
e JTnv mapdotoon dlaviouaTog o€ KOPTESLOVO UOTNUO CUVTETAYUEVWV.
Ta mopamdvw omoteAolv amopaitnTteg YVWOELS TPOKELMEVOU Vo YiveEL katavonth n
Bepelimwon t™¢ AvaAuTtikig Mewpetpiog tou emumédou mou akolouBei, KaBwE Kal N AVILUETWTILON
TIOAWV KATACTACEWV TNG MPAYUATIKAG {wA G Kot TipoBANuaTwy tng EukAeidelag Mewpetpiag.

Eotioon og oNUOVTIKEG LEEG 0TO KEPAAALO TWV SLOVUCUATWY

e To O8lAvuoua omoTeAEl XAPAKTNPLOTIKO TOPASELYUA €vvolag Tou SopnBnke amo tn OTevi
oaAAnAenidpacn Mabnuatikwy kot QUGCLKAG.

e ‘Eva Slavuopa pmopel va avamopiotatal pe StadopeTikoUg TPOMOUG. QG MPOCAVATOALCUEVO
€UBUYpaUUO TUNMA (YEWMUETPLKN oavamapdctacn) Kol wg alyefplkd avikeipevo pe tn Bonbela
CUVTETAYHEVWV.

e [lpotdocelg kot Bewpnupata TG EukAeidelag Tewpetplog amodelkvliovtal He Xpron Twv
Stavuopatwy. H évvola Twv §LavuoudTwy ival GnUAVTLIKN 0T YEWMETpla €AV avaloyLloTel Kaveig
OTL N audLLOVOCH OV avTloTolyio evog onuelou tou emumédbou pe éva Slatetaypévo {euyog
Tipaypatikwy aplBuwv odnyel otnv «adyePponoinon» tng rewpetpiag, dnAadn otn peAeétn twv
VEWUETPLKWV OXNUATWY e alyeBpkéG peBodouc.

I€ MOLAL EPWTHNOTO TIPEMEL VAL LITOPOUV VA ATTOVTOUV OL LaONTEG;

e [lowa eival Ta otolxeia evog oBEvtog Slavuopartog;

e T[wg Pplokoupe TO0 a@Bpolopa kat T OSladopd SV0 SlAVUCUATWY HE TOV Kavova Tou
napaAnAoypdaupou;

e [lowa eival n TPYWVIKN aVIOOTNTA TOU OUVOEEL TA UETPA SLOVUCHATWY Kal TIOTE LoXUOUV oL
LOOTNTEG;

e [wc anodelkvUou e OTL SU0 SlavuouaTa €ivol CUYYPOULKA;

e [wg amodelkvUoupe OTL Tpia onpela elval cuveuBelakd;

e [wg umtoAoyi{oUE OTO KAPTECLOVO EMIMESO TLG CUVTETAYUEVEG: TOU YPAUULIKOU cuvduacuol Vo
Slavuopdtwy, Ttou &laviopatog Tou Slvovtal Ol CUVIETAYMEVEG TWV GKPWV KAl TLG
OUVTETAYUEVEG TOU PECOU €UOUYPAUUOU TUAUATOC, OTAV SIVOVTAL OL GUVTETAYUEVEG TWV AKPWVY
ToU;

e [wg opiletal To YETpo evog Slavuopatog;
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Me molov Tpomo e€etaloupe av §Uo Staviopata Tou emméSou eivatl mapaAAnAa;

Molog gival 0 oploOE TOU E0WTEPLKOU YIVoUEVOU U0 SLavuoudTwy;

Mwg urtohoyilou e To ECWTEPLKO YIVOUEVO SU0 SLAVUGUATWY A0 TIC CUVTETAYUEVES TOUG;

Molog eivat opLopog tng mpoPoAng evog Slaviopatog o acova rj oe dAlo Sldvuopa;

Mwg avalvoupe éva Slavuopa o€ U0 KABDETEG OUVLOTWOEG QMO TG OMOLEG n pia elval
napdAAnAn npog 600€v Slavuopa;

NpocSokwpeva padnolakd anoteAéoporta

Metd to télog tne Stdaokaliog autol tTou kedalaiouv ol padntég Oa sival tkavol va:

6B® ms.>s _ ¢ ¢ h<iBj " C"™ hAah-=-h’"h"> h" "

(B.

M1. Avayvwpilouv tn Stadopd peTafy HoVOUETPOU Kal SLavuopaTIkoU peyéBouc. Avayvwpilouv
£€val SLAvuopa we Lo TTooOTNTA TIoU £XEL Kol Tot SU0 XaPAKTNPLOTIKA, METPO Kol KatelBuvon Kalt
poodLlopilouv, CUYKEVTPWVOUV Kol €pUNVEUOUV TIANPODOPIEG OXETIKEC UE TIC £DOUPUOYEG TWV
SLOVUOUATWY OTOV TPAYHATIKO KOOMO. Alakpivouv tTnv €vvola TNG UETATOMLONG Ao TV €vvola
™G andotaong.

M2. Avarmoplotolv éva OlaVuopa OTO EMIMESO YEWMETPLKA, W £VO TIPOCOVATOALOUEVO
eublypapuo TUAMO Kol avayvwpilouv £éva  Sldvuopa péca amd Toug  SLadOopEeTLKOUG
GUUBOALOMOUG TTOU XPNOLUOTIOLOUE VLo TNV AVOTTapAdcoTacor) Tou.

M3. Avanaplotolv éva Siavuoua oAyefplkd@ pe tn Ponbela KapteECLAVOU CUOTAUOTOG
CUVTETAYMEVWY, Kal avayvwpilouv Slaviopota pe to (6lo PETpo Kol KateuBuvon oAAd o€
SladopeTikég BEoELG, WG loa Stavuopata.

Npagelg pe dravoopara)

M4. EkteloUv TIg Mpatelg tng mpoobeong, adaipeong kat moAAamAaciacpol aplBuol e
Stavuopa  (BaBuwtdg  moMamAaciaopog-scalar  product), pe ta  Slaviopata w¢
T(POCAVOTOALOHUEVA EVBUYPOUUO TUAMOTA KOL WE SLavUOUOTO OTO KOPTESLAVO eminedo.

M5. Edapudlouv oe molkiha mAaiola TG LOLOTNTEG TwV TPALewV TG PocBeong, adaipeong Kal
BaBuwtol moAAamAaclacpol SLAVUCUATWY, OTWG N OVTIUETOOETIKA, TPOCETALPLOTIK  Kal
ETUPEPLOTIKNA LELOTNTA.

M6. AUvouv mpofArpata mou adopouv tnv npdabeon, adaipeon kot BabBuwto moAAaTAACLACUO
Stavuopatwy, cupnepAapBavopévwy mPoBANUATWY e eHAPUOYEC OO TOV TPAYUATIKO KOGUO.
M7. ExtehoUv tnv Tmpafn Ttou eowteplkoU ywopévou (dot product) SUo SlLavuopdtwy,
ovanaplotwvtag to Slaviopata e TPOCAVATOALOHEVA €UBUYpaupa TUAHOTA KoL OThV
Kapteolavy popdn Toucg, Kal Tieplypddouv £hapUOYEG TOU E0WTEPLKOU YLVOUEVOU OTWE O
UTIOAOYLOMOG TNG Ywviag peTtafl 800 SLaVUOUATWY KAl O UTIOAOYLOHOG TNG TPOPOANG Tou evog
SlavuopaTtog mavw oto aAho.

M8. MMepypadouv, péca amd efepelivnon, TIC LOLOTNTEC TOU ECWTEPLKOU YLWVOUEVOU (TL.X.
SlepeuvolV v N CUYKEKPLUEVN TIPAEN lval AVTLUETADETLKY), TPOCETALPLOTIKN 1) ETILUEPLOTLKN).

M9. Exkdpalouv TIG ouvOnkeg maparnAiag kal KabetotnTAg SlavuouATwY Pe SLadopeTLkoUG
TPOMOUC (OLOVUCUOTIKA, HUE OUVTETAYUEVEG Kol e ouvieheotn SlevBuvong). Avaluouv éva
S1AvuoU0 OE CUVIOTWOEG.

ApaoTtnpLotnTeg
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Ag S0UpE TP LEPLKEC SPACTNPLOTNTEC TTOU UITOPOULE VAL UNOTIOLI|COUE OTNV TAEN LE TOUG HaONTEG
MG, TIPOKELUEVOU va SLATILOTWOOUE, TL UmopolV va KAvouv pe avadopd oTa MPOCSOKWHEVA
pabnolokd amoteAéopata. H mpwtn Spaotnplotnta omoteAel Tpomomoinon Ttng avtiotowng
Sdpaotnpidtntag tou MN.Z kat cuvdéel ta Mabnuatikd pe tn Quowkn. H eltepn Spaotnpldotnta divel
™ Suvatdtnta oto padnt voa ouvdéel, SLATUTIWVEL Kol amodelkvUEL TTPOTAcelS TG EukAeidelag
Fewpetplog pe to Stavuopatikd Aoylopd, ald va akoAouBel kal tnv aviiotpodn mopeia. TEAOG, n
tpltn Spactnplotnta’ avadépetal o £va TPOPANHA QO TOV TPAYHOTIKG KOOHO, ATIOU oL HoBNTEC
povtelomololy to MPOPANUA HE XPHON TWV SLOVUCUATWY KOl QIaVIOUV OTO TEAOG HE TN GUOLKN
vAwooa. Av kat eival autovonto, emonpaivetal ot av éva poBAnua anattel TUMOUG 1| oxXECELg amd
AGAAO eMLOTNUOVLKO Tebio, auTd Sivovtal oToug Habntég.

Apaotnplotnta 1 (M1, M2, M6)

H 80vaun tou dlaypappotog éxet petpo k= 20N kat oxnuatilel ywvia 0° pe to opilovrio £dadog.

To Bayovakt cupetatl 100m Katd prkog tou e6adoug.

a) Na urtoloyiote To €pyo NG SUvaung 6tav n ywvia eival 30°.

B) Em\é€te SUo AMec TIHEG ylo Th ywvia 0° kat umoloyiote to épyo oe kdBe mepimtwon.
JUYKpIVOVTOC TO QMOTEAECUATO UTIOPELTE VA SLATUTIWOETE KATIOLN £LkOoia;

2XOAIO

H ouykekpluévn SpaoTnplOTNTA OTOXEVEL VA CUVOEDEL TA LABNUATIKA pe TN GUCLKA Kol EHAPUOYES
TOU MpayUaTikol KOopou. EoTtlalel oto yeyovog OTL To £€pyo Sev eival timota aAAo, mapd TO ECWTEPLKO
ywopevo 800 Slavuopatikwy PHeyebwv. Tng SUVANG Kal TG LETATOMLONG.

Apaotnplotnta 2 (M4, M7)

r r 2
Ta Staviopata & kot [ Tou EMUTESOU LKAVOTOLOUV T OXEoN ‘(Z -p .

“Jéf s

I
i) Na e§eTACETE av N CUYKEKPLUEVN OXEON LKAVOTIOLELTAL yLa omotabnmote Slavuopata (5! kat [
TOU ETTESOU 1 LOVO OE CUYKEKPLUEVEG TIEPUTTWOELG.
ii) MNpoomabnote va pUNVEVCETE YEWUETPLKA TO TIPONYOULEVO CUUTIEPACHA COG.
Evéelktiki AUon

” H ouykekpuévn Spactnpdtnta éxet aheuBel and to BBALo: THOMAS AnelpooTikdc AOYLoUdC,
Touoc Il twv Finney, Weir & Giordano, oe)\. 697, NEK, HpakAeglo 2011.
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H ouykekpluévn 6paoTnpLOTNTA CUVEEEL TO SLOVUOUATIKO AoyLlopo pe tnv EukAeibela MNewpetpla. 1o
TIPWTO EPWTNLA AVAUEVETAL, OL LAONTEG va EPAPUOTOUV TLG LELOTNTEG TOU ECWTEPLKOU YLVOUEVOU KOl
epyalopevol, Kupiwg aAyeBpLkd, va Katalffouv OTL N CUYKEKPLUEVN OXECN LOXVUEL AV Kol LOVO av Ta
Sltavuoparta sival kabeta.

Me to 6€UTEPO EPWTNUO ETILXELPOULE VO OTITIKOTIOLOOUV oL pabntég tn Sobeioa oxéon. Etol, pe
uuu r (919 U] I
onueio avadopdg to O Ba kataockeudlouv ta Staviopata OA =a kaw OB = £, onéte Ba eivan
| uuul O U] UL

a L =0A—-0B =BA, énwg paivetat kat oto oxrjpua.

OL paBbntég, otn OUVEXELM, QVOUEVETAL VOl epunveooouv TO METPA TWV SLAVUCUATWY WE HAKN

€VOUYPAUUWY TUNUATWY, OTOTE TN OXEon ﬂ‘ |0{| + ‘,3 Ba tnv ypadouv otn popdn:

(AB)2 =(OA)2 +(OB)2, yla va KataAnouv oto cupnépaopa OTL LoxUEL, av Kal povo av to tpiywvo OAB
1 I
elvat opBoywvio, SnAadr av kat poévo av ta Staviopata & kot [ eival kaBeta.

Enéktaon tn¢ SpactnpLotntag
270 1610 mveLupa propel va {ntnBet and Toug LabnTEG va EpUNVEUCOUV YEWUETPLKA TLG OXEOCELG:
r I r I r I

‘a+,6"=‘a—,8‘<:>al,8

I r I r I
<:>(a+/3)L(a—,B)
JUMPWVA HE TOV KAVOVA TOU TTOpOAANAOYPAULOU Ta
1

rot r
Savbopata @+ f kaw o — [ maplotdvouy TG A r

i) |orz| =

SLaywvieg Tou mapaAAnAoypappou, ou oxnpatiletal ] a—f
I

1
pe TAeLPEG Ta Slaviopata & kat . Eto, n wootnta
r I
‘a + [

Slaywviwv Tou mapaAAnloypdpuou eival ioa, mou oh

r I
=‘a—ﬁ‘ SnAwvel OTL TO PAKN  TWV

oupPaivel, av koL povo av to mopoAAnAdypapo

r
elvat opBoywvio, Snhadn, av kat povo av a L f.
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Emuthéov, n Seltepn oxéon LoxVEL, av Kal Povo av, To mapaAAnASypappo €XeL loeg U0 SLadOYLKEC
TAEUPECG, 6nAadn av kal pévo av sival poupog mou cupPaivel, av Kal HOVO av oL SLaYWVLEG Tou

r f r I
Téuvovral k&Beta, dnAadh, av KoL povo av (a + ﬂ) 1L (a —,B) :

Apaotnplotnta 3 (M1, M2, M3, M4, M6)

‘Eval agpookddog o TETA Pog avatoAdg pe toxutnta 500 km/h anouvoia avéuou, cuvavtd Avepo

taxutntag 70 km/h, mou nvéel oe katevBuvon 60° avatoAikn-Bopelovatohiky (oL kateuBUvoelg
opifouv ywvia n omola peTpléTal amo tnv mpwtn kateuBbuvon &nA. TNV avatoAlkn, mpog tn SeuTepn
katevBbuvaon, 6nA tn PBopeloavatoAikn). To aegpormAdvo Slatnpei Tov MPOCAVATOAMOUO TOU TIPOG
QVOTOAAG, WOTO0O0 AOYW TOU QVEHUOU, N TAXUTNTO TOU WG TPOG TO £6ad0og AmoKTA VEO HETPO KOl
katevBuvan. Bpeite Tn véa katelBuvon Tou agpookadoug.

Evéelktiki AUon

1
Eotw U n tayvtnta tou aspookddoug mpty B

1
v enidpaon Tou avépou kat V n taxvutnta A

I
Tou avépou. TOTe éyoupe: |u|=500 Kol

l 1 1 ]
|V| =70. Znteitou to pétpo kat n Gopd TN

I 1
ouviotapévng U+ V. YmoBEétoupe OtL o
Betikdg nuLagovag twv X Seixvel mpog tnv U+ 4 s
AvatoAr) kat o Betikdg nudéovag twv Y

mpo¢ tov Boppd. to olUotnpa autd TO
[
Stavuopa U =(500, @ KOL TO

\r/=(700'uv 60 , 70 66) =( 35, 361_; Emouévwg, 15+{/=(535, 35/_3) KOl CUVETTWC

G4V =4[535 +(35/3) ~ 538,
u+V] (

EmutAéov, yia tn ywvia @ mou oxnuatilel n KotevBUVON TOU AEPOCKAPOUG HE TNV OVOTOALKNA
katevBuvon LoyveL:

35/3
el =——

535

Epunveia: H véa tayVutnta tou agpookddoug Ba eival mepimou 538,4 km/h, evw n véa mopeia Tou

elvaL nepinou 6, 5 OVOTOALK-BOPELOAVATOALKH.
B’ tpomog
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. , rr , . , ,
MrmopoUpe va umoAoyicoupE To |u +v| HE XPAON TOU €0WTEPLKOU TETPOYWVOU Kal TN ywvia twv

1 I I I r 1 1
SLavUoRATWY U KoL U+ V HE XPrion TOU ECWTEPLKOU YIVOUEVOU.

0&nyieg yia tn Sibackalia touv kepaAaiou

A. ZNHOVTIKA EPWTAIOTO TTOU UITOPOUV VA XPNOLLOoTtotn0oUv Katd tn Staokalio

e Mot gival n avaykn eLcaywyng Twv SLaVUCHATWY;
Eival éva epwtnua mou MPEMEL Vo pag amoaoyolel kdBe dopd mou elodyoups pia Katlvoupyla
évvola. Mia epwtnon mou Ba pmopolOoE va MAPAKLWVACEL TOug Hadntég elval n €€ng: av
epPnatNoels 2 YIALOUETpa Bopela kat UeTd 2 xAtouetpa NOTia, mooo pakpla exelc maest. O
EKTIALOEUTLKOG €vOappUVEL TO OLAAOYO yla €VOAAAKTIKEG amavinoelg. OL amavirioelg Tou
avopévovtal eivat 4 xIAopetpa f kaBolou. Etol, avadelkvUEeTaL TO yeyovog OTL N amdotacn amno
Hovn Tng Sev elval apketh va meplypadel to pawvopevo kal mpEnel va AdBoupe unmoyn tnv
katevBuvon tng kivhong.

e Nouwa gival n Stadopd peta andotacng KoL LETATONLONG;
AdoU £xoupe gloayayel TNV €vvola Tou Stavuopatog kabodnyou e Toug Habntég va dlakpivouv
™ OSwdopa petall amootaong (ocuvoAwkn Swadpopn) kot petatoriong. MmopolUpe va
avadepBoUE OTO TMPONYOUUEVO TAPASELYPA KOl VA OVAMEVOUME amd TOug MaBnTéG va
Sltamotwoouy OtL N dtadpoun mou €xeL SLavuoel KAToLoG ival 4km, evw n LETOTONLON OE OXEoN
ME TNV apxkn Béon elvatl undevikn. Me GA\a Adyla, ol LoBNTEG TIPETEL VAL KATOVONGOUV OTL N
UeTaTomnon sival dtavuopa. Mrmopel va §06el kal To mopakATw napaselypa:

Av éva autokivnto fekva amd to onueio A kal KataAnyetl oto onueio A, va oxedldoete to Sldvuopa
NG LETATOMLONG OE KABe meplmtwon.

e Nwg opifovral ot Mpagelg tng MPocBeong, tng adaipeong kot Tov MoAAanAaclacpol apldpouv
pe Siavuopa; Moteg L8LatnTeg LOXYUOUV oE KAOE Mepintwon;
Me xprion twv SpaotnplotNTwV mou avadépovtal otnv nmapaypado 1.2 tou M.3Z., aAAd Kal pe
KatdAAnAa mapadeiypata SIKAG LOG EMLVONONG, UTOPOUE VA UTIOOTNPLEOUE TOUG OTOXOUC TIOU
neplypadovtal otnv ev AdOyw mapaypado.

e  Mrnopsi éva dtavuopa va ekppacBel pe tn Bonbdeta U0 AAAWV SLAVUCUATWY TOU EMLMESOU;
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O YpPOUUIKOG cuvBuaopOg eVOG SLOVUOUATOG WG oUVAPTNON GAAWV SLOVUOUATWY EPXETAL WG
QIOTEAECHA TWV TIPAEEWY HETALU Slavuouatwy. ETutAéov, va TOVICOUME OTL OTO KAPTECLAVO
clOTNUO CUVTETAYHEVWY €va Sldvuopa ypadeTal KAtd Movasikod TPOTMOo W¢ ouvapTnon Twv
povadlaiwv SLovUoUATWY TwV a§ovVwv.

Nw¢ UOPOUKE VA UTIOAOYICOULE IO AOOTACH LETAEY OMOMOKPUOHEVWY ChUELWV N TO £€pyo
TLOU QUTOLLTELTALL YLAL TN KETAKIVNON EVOG Bayoviol IPOG HLOL GUYKEKPLUEVN KATELOUVEN;

H amdvtnon oto epwTnua auTtd odnyel oTNV ELCOYWYI TOU ECWTEPLKOU YLVOUEVOU SLOVUCUATWV.
MMopoUE VO XpNOLLOTIOLCOU LE TN Spactnplotnta 1.

Muw Baowkn évvoia tnG EukAeidsiag Mrewpetpiog eivat n napaAAniio. MnopoUpe va BpoUpE
£€va Tpomo va ekppdcoupe tnv napalAnAia pe tn BonBela Stavuopdtwv;

Mo va BonBriooupe toug MaONTEG, Ba pmopoucape va enavadEPOUPE TOV OPLOMO TOU
I
noMarmAactaopol aptpol pe Sdvuopa, @ =A- [, Kol vo ECTIAOOUHE OTO YEYOVOG OTL N
1 |
oxéon autr odnyet otnv maparnAia twv Gopéwv Twv Stavuoudtwy & Kat . 5Tn CUVEXELQ, HE

I I

XPNon TNG avaAuTikAg ékdpacng Twv SLAVUOUATWY & = (Xl, yl) kaw [ = (Xz, yz) KoL TNV

r ! r ! r !
oxéon @ = A- 3, oL pabntég katahiyouv otnv wooduvapio: aPf < det(a ,,B) =C
MNoweg edapuoyég Oa umopoloe va £XEL TO ECWTEPIKO YIVOUEVO O GAAEG TEPLOXEC TWV
poOnpatikwy;
H edappoyn tg Spaotnpotntag A16 kat n mapdaypadog 1.6.1 tou MN.Z. anavtolv o€ AuTo TO
£pWTNUO.

B. Znueia ou xpniouv L8Laitepng IPoooxrg

KaBe dopd mou S16ackoupe Pl LaBnuatikr évvola, mpEmneL va Aapuavoupe umtodn pag tig mbaveg

SUOKOALEG TTOU QVTLUETWTIIOUV OL LOBNTEC OTNV TIOPELA YLOL TNV KATAVONGK TNG. ATIO TNV ETILOKOTINON

Twv dladopwv epsuvwy (Anuntpladou -Tlavakng, 2003- Harell, 1998-) mpokUTITEL OTL OL pABONTEG

QVTLETWIIIoUV SUCKOALEG OTNV KaTavdonaon NG £€vvolag Tou SLavUoHATOG, Ol OTIOLEG EEapTWVTAL Ao

1O ekAoToTE MAaioLo avadopdg. Mo CUYKEKPLUEVAL:

AAyeBpkd mAaiowo. Ou pabntég avtipetwrnilouv To Slavuoua wg aplBuntiky ovtotnta. Etot,
oényouvtal oe pla WSLopopdn Asttoupyio Twv cUPBOAwWV Kal Twv TPatewv, Tou elval oteva
ouvbebepévn e ekelvn TOU LOXUEL yLa TOUG 0pLlBOUG.

FewHeTPkd MAaiclo. To Sidvuopa ekdpdlel oUUPBOAKA To amAOG povtélo Tou euBuypdaupou
TURpatog tng EukAeidelag Nrewpetpiog.

®Duowo mAaicto. O pabntég, emnpeacpévol ano 0poug, ocUPBoAA Kal Evvoleg ou SLdaxdBnkav
otn Quowkn, mpoomabouv va ta petadEpouv otnv apnpnuévn Evvola tou SLaviopatog.
Buwpatiko mAaicto. MpokeLtal ylo KATaotdoelg mou Baocifovral otnv eumelpia, Tov «KOWO vou»
Kol petadépovtol OTO UAONUOTIKO QVIIKE(PEVO. ylo Tapadelypa, ol €vvoleg katevBuvon,
StevBuvon, bopd MoAAEG dopég TauTilovTal oTtnv KaBnuepLVh eUmeLpia.

Auokolieg kat iBava Aadn

1.

MoAMol pabntég 6ev avayvwpilouv tn Gopd W KUPLO XAPAKTNPLOTIKO Tou Stavuopatod. ETol,
uul uul

Sev avtihappavovral tn Stadopd petatly twv Slavuopdatwv AB kot BA, Bswpwvtog OTL
ekppalouv tnv 6l Kataotoon.
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H petatdmion Kal n andotacn amoteAoUv TNy SUCKOALWYV yLla TOUG MaBNnTEG KOl TIPETEL va
600¢el €udaon oto tL ekdpdalel kabepio anod autec.

MoAAéG dopéc ol padntég petadépouv TG LOLOTNTEG TWV TPALEWV TWV APLOUWVY OTLg
avtiotolxeg Mpagelg Twv Stavuopdtwy. Mpémel Aowmov va dwooupe SLaitepn €udaon oto
onuelo auto kal va Tovioou e OTL epYalOAOTE 0TO GUVOAO TWV SLAVUCUATWV.

H ywvia mou oxnuatifouv 0o dtaviopata Petafl TouG, € OXEON LE TN ywvia Tou oxnuatilet
éva SLdvuopa pe tov dfova XX, amotelel dA\o éva onpeio mou Snpoupyel mapavoroeLg
OTOUC HaBONTEG.

OL mpatelg tng mpdoBeong, adaipeong kat Babuwtol moAAamAaciacuol SLovuUoUATWY
Tapdyouv SLOVUOUATO, EVW TO ECWTEPLKO YLVOUEVO Tapdyel aplBud. Mia WbLattepotnta mou
TPEMEL va eMLoNMavOel oToug HabnTég pag.

‘Eva aA\o ouvnBiopévo AdBog mnyalel amd to yeyovog OTL apketol pabntég Bewpolv TO
aBpolopa Stavuopdtwv w¢ GOpolopa pnkwv . H mapavénon mou yivetat eival ot

r o1 r 1
|a+,b’|:|a|+|ﬂ| oe kaBe meplmtwon. Afilel va eumAé€oupe Toug MOONTEC MOG OTN

Slepelivnon ylo To moTe LoXVEL N LoOTNTA Kal TTOTE OXL.
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KEDAAAIO 2° - H EYOEIA £TO ENIMEAO

Elcaywyn

Me TNV TIOPOKUN TOU apxaiou eAANnViKoU TOALTIOHOU, mopatnpeital Kal pia avaloyn mtwon Tthe
pHaBnuoatikng Spaoctnpldtntag otov EAANVIKSO Kot SUTIKO KOOWO. AVTIBETA, ONUELWVETAL LA EEALPETLKN
avlion tng ApBunTikAg Kol Katomv ¢ AAyeBpag oToug avatoAlkoUg AaoUg Kol KUPLwG OTOuC
Apafec. H Fewpetpia EavaPpiokel tn Oéon tng Otav apxilel Kol MAAL N CUCTNUATIKA UEAETN TNG
Mnxavikng, Tng Oupaviag Mnxaviking kat tng AcTpovopiag.

H évwon tg AAlyeBpag pe t lewpetpio  oamotélece pla £€€AEN, n omoio onpadelTnKe
avapdLoBritnTa ano tig 1oéeg tou Kaptéolou (Rene Descartes, 1596-1650) kat GAAAge TNV ELKOVA TWV
MaBnpatikwy. H évwon autr, mou ofnpepa ovopdloupe Avalutik MNewpetpia, £6waoe to anapaitnto
epyaleio mou ypetdlovtay ot EMLOTHHOVES Tou 17°” auwva yLo va TOGOTIKOTIOL G0V TIG £PYOGLEC TOUC
Kol £0eoe ta BepéAla Lo EKITANKTLKEG TTPoOSoug ota Mabnuatikd, tn Duoikr, tnv Actpovouia Kal Tt
Blohoyia (Thomas, 1995).

H 5éa tou ouoxetiopol tng AplBuntikng (AAyePpoag) pe tn lewpetpia dev Atav véa. H 1&6éa
eVUTIApPXEL otnv MuBayodpela Sibackalia (€otw Kkal og vebedwdn popodr) kal oto €pyo tou MNarmmou.
Ouwg, n emavepdavion TnG Twpa eNETpee TN CUCTNUATIK oUVEEDN TG MEwUETplag e TNV Loxupn
oAyeBpikn peBodoloyia mou eixe ev tw petafl avamtuyxBel (Baolkeiou, 2003). EKT6G amd tov
Kaptéolo, otnv avamtuén tg AvaAutiking Fewpetpiog cuvéBalav kot aAAol peydAol padnuatikol
onwc¢ o Fermat, o Desargues kat o Pascal, pe anotéAeopa va yivel €éva moAl Suvato epyaleio, mou o€
ouvduaouo pe tn Mnyxavik tou Nelvtwva (Isaac Newton, 1642-1727) dvolée véoug opilovteg otn
MEAETN TOU CUUMAVTOG.

O Wputng tng Avalutikng lewpetpiag, o Kaptéolog, umnpée kol €vag amod TOug HEYAAOUC
ouotnuatkous dthocddpoug tou 17°° awwva. To kapteotavd Gocodkd cUoTnHa SnpLoupyrOnke
urtakolovtag o 800 GALVOUEVIKA avTiBETEC eMITAYEC. H TpWTN €XEL VO KAVEL PE TNV emavefETacn
OANg ™G mponyoLUevNS dLhocodiLkng mapddoong Kat TNV amaAlayrn amd tn UECALWVIKA oKEYn. H
6eutepn, avadépetal otn Snuoupyla evog pthiocodikol CUCTAATOG, TO OTOLO MAPA TIG VEECG LOEEC
tou, Ba cuveyioel va mopeveTal oto (6lo mepimou mAaiowo (AvamoAltavog, 2005). To epwTnUa TTOU
enavelAnUUEVA SLATUTIWVETOL OTO £pyo TOU avadEpeTal otnv Umapén 1 un g Bepatodtntag nou Ba
TPEMEL va. cuvodeUel TN yvwon. TEtola epwTtApata o Kaptéolog Ta avtlleTwrilel e opBoloyiko
OKETMTIKIONO O Omolog ETMIYPAUUATIKA SLOTUTIWVETAL OtV Tiepidpnun ¢pacn: «IKEptopalr, apa
unapxw» (cogito ergo sum).

To 1637, otav o Kaptéatog Ntav 41 etwv, neiobnke and toug piloug Tou Kat
Tov KapSwaAlo Ploglié va Snuootelosl To PeydAlo €pyo tou «lMpaypateia
navw otn MéE£Bodo tng Opbng Xpriong tou Adyou kat tng Epsuvag tng
ANNBelag otnv Emwotiun. EmutAéov, n AlOmTpikr, ol MEeTewpiteg Kal n
Fewpetpia, Aokipla o avty t™ MéBodo». Auth n epyacia mépace otnv
otopla wg n «MéBobdocg». To £€tocg, Aowtdv, autd n Avalutiki Mewpetpla
666nke oToV KOGHO. OL KOPTEGLOVEG CUVTETAYUEVEG, N e€lowan Kal n ypadikn

EW.

MAPACTACN HLAG OTIOLACSHTIOTE KAUTIUANG Kot n xprion tng Ahyeppog René Descartes (1596- 1650)
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yla thv avakaludn kat Slepelivnon YEWUETPKWY TiPoPANUATWY emetfTelvav Toug opllovteg tng
EukAeibelag Mewpetpiog (Thomas, 1995).

H AvaAutikn Fewpetpia Eekvd pe Tov KaBopLlopd aplBpnTIKwy CUVIETAYUEVWVY yla OAa Ta onpeia
£VOG emMESoU. Ol CUVTETOYUEVEG EMLITPEMOUY TN ypadlky mapdotacn alyeBpikwy gélowoswv Svo
petaPBAntwy pe euBeieg N KaumMUAeg. Emiong, LOg EMTPEMOUV VA UTIOAOYI{OUHE YWVIES, AMOOTACELS
Kal va ypadoupe €ELOWOELG yla TNV Tieplypadn Twv TpoXlwv Slodopwv avtikelpévwy. OAa autd Ba
fTav apKeTA yla mpoodilopicouv TNV afla tng AvaAuTtikng Mewpetplag. Opuwg ocuppaivel KATL akoun
mo evbladépov kat ornoudaio. Apol to peyalltepo PEPOG TOU ATELPOOTIKOU AOYLOMOU Umopel va
TIAPOUCLOOTEL YEWHETPLKA Kot adol oL eHaPOYEG TOU ATIELPOCTIKOU AOYLOMOU avadEpovTal KUpiwg
otV Kivnon Kot Tt UeTaBoAn, To eminmedo Twv OUVIETAYPEVWY £lvol 0 PUOLIKOG XWPOG yla TNV
avantuén tou AmelpooTtikol AoyLlopoU Kal Twv edpapuoywv tou (Thomas, 1995)

Tu nepéxel 1o kepalawo tng EvBsiog Kol MwWG OUTO TO TMEPLEXOMEVO OCUVOEETAL ME
TLPOYEVEOCTEPO OXETLKO;

Katd tn doitnon toug oto lupvaclo, oL padbntég €xouv €ABel nén oe emadr He €vvoleg TNG
AvaAuTikAc Nlewpetpiag. Mo cuykekpLlpéva: £Xouv HABEL va KATAoKEUATOUV €va KAPTECLOVO cUOoTNUO
CUVTETAYMEVWV KAL VOL QVATIAPLOTOUV €va ONnUelo Tou emutédou pe éva {elyog aplOuwy, aAld Kal To
avtiotpodo. EmutAéov, yvwpilouv otL ot aptBuol autol amoteAoUV TIC CUVTETAYUEVEG TOU ONUELOU Kal
€Xouv PMaBeL va avayvwpilouv Toug AEoVEG TWV TETUNHEVWY KAl TWV TETAYUEVWY. TNV I Tupvaociou,
oL pobntéc €xouv pabel TL ovopdletal ypauplky eficwon pe SU0 aAyvwoTtoug Kol TwE emAUeTOL
vypadLKa.

Jtnv B’ Aukelou okomeloupe oe mepattépw euPabuvon BepeAlwdwv INTNUATWY TNG AVOAUTIKAG
lewpetplog. Ta Bépata mou oxetilovral pe TNV gubeia mapouolalovial CUCTNUOTIKOTEPA KOL LE
MeyaAUTeEPN TMANPOTNTA Kot akpifeta. TovileTal N onuacia Tou cuvtedeotrn StevBuvong (kAiong) piog
guBeiag, pe ™ Ponbela Tou omoiou Slatunmwvovtal ol cuvlnkeg mapaAAnAiag kat kabBetotntag Suo
euBewwv. EmutAéov, mpoaodlopilovral ot Stadopeg popdég NG e€iowong tng eubelag, n yevikn g
popdn, KaBwe Kal To oUVOAO Twv euBeLWV Tou SLEpyovTal amo £va onueio. Me tn dtdackaAio autng
NG evotNTag EMISLWKETOL OL LoBONTEG va e€otlkelwBoUV pe TIg peboddoug tng AvaAutikng Newpetplag,
KaBwWG Kal va KATAVONoouV TG SUVATOTNTEG TTOU MAPEXEL WG HABNUATIKO epyaleio otn Slepelvnon
Kol anodelén nmpotdoewyv TG EukAeidelag Mewpetplag, aAAA Kol € EPLOXEG AAAWY ETILOTNWV.

Eotiaon o onpavtikég L&€eg oto kedpalato TG Eubeiag

e 'Eva onueio tou emunédou umopel va mapactabel pe éva {evyog aplBuwy. Autd eMLTPEMEL TV
«aAyePBpomnoinon» tng EukAeidelag Nrewpetplag .

e H ouvdeon tng évvolag tn¢ euBeiag pe tnv €vvola tou SlaviopaTtog.

e O ouvteleotig SlevBbuvong tng eubelag elval otnv oucia o cuvteheotng SlevBuvong tou
SlavuopaTog amno to omnolo mapdyetal n ubsia.

e H évvola tou ouvteheotr OlevBuvong tng eubelog eival onpavtiky, OxL HOVO yla Tov
npoodloplopd ¢ e€lowong tng ald Kol yla To OTL cuvloTd Boaotkr évvola tou Sladopikol
Aoylopou.

o Ol oxetikég B€oelg dUo eubelwv oto emimebo ival 0 YEWUETPIKOC TPOTOG OVATAPACTACNG TOU
YPOUULKOU GUCTAMOTOG 2X2.
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Z€ MOLL EPWTHHATA TIPETEL VOL LITOPOUV VAL OLITAVTOUV OL HaBNTEC;

e [wg opiletal o ouvteleotr¢ SlevBuvong subeiog;

e [lowa glval n ocuoxeton Tou ocuvteleotn SleBuvong eubeiag e to cuvieheotr SlevBuvong Twv
mapaAANAWV TPog AUTAV SLAVUCUATWY;

e [wg ouoyetilovtal oL cuvteheotég SlelBuvong dUo euBelwv dtav eival mapdAAnAeg kal mTwe otav
elval kaBetec;

e Nwg Bplokoupe tnv e€iowon gubelag otav Sivovtal oL CUVTIETAYUEVEG EVOG OnUEiou TG Kal o
ouvteheotng StevBuvaong, otav eival mapdAAnAn otov dfova X'X Kat SivovTol Ol CUVTIETOYUEVES
€VOG ONMELOV TNG Ko WG OTav divovtal oL CUVTETAYUEVEG SUO onueiwy TG

e [Nwg amoSelkvUoUpE OTL éva onuelo avnkel o pla guBeia kol Twg OtL Tplae onueia sival
OUVEUDELOKA;

e Mol eival n e€iowon tg euBeiag mou Siépyetal amod éva onueio Mo(xo,yo) Kal eival k&Betn

010 SLdvucpa 7'1 =() ,dy

e Nwg anodelkvUoUNE OTL TPELG N TIEPLOOOTEPEC eUBeieg SLépyovtal amd to (5lo onpelo;
e Nwg e€etdloupe TN oxetikr B€on 8Vo euBeLwv OTav Sivovtal oL e€LCWOELG TOUG;

Mol LaOnoLaKA AMOTEAECLOTO AVOUEVOUE HETA TH Stbaokalia tou kepaAaiou;

MeTtad to téAog tng StdaokaAiag autol Tou kedaAaiou ol pabntég Ba sival tkavol va:

e M1. Opiouv tov cuvteheotr SlelBuvong euBeiag mou oxnuatilet ywvio @ pe tov dfova X'X Kat
Tieplypadouv T OXECN TOU CUVOEEL Tov ocuvteleotr SlevBuvong euBelag pe TO OUVIEAEOTH
SlevBuvong Stavuopatog rou eival mapaAAnio npog tnv euBeia ( 2toxog: 2.1.1).

e M2, 3xedlalouv o 0pBOKAVOVIKO CUOTNO CUVTETAYUEVWY UBeia, otav divetal éva onuelo TG
LE TIG OUVTIETAYUEVEG TOU Kal O cuvteAeotn¢ SlevBuvong autng | €va onuelo TG Kol €va
Slavuopa rou eivatl mapdAAnlio nmpog autn ( Ztoxot: 2.1.1 kot 2.1.2).

e M3. Efetalouv pHe Xpron Twv ocuvieAeotwv OlevBuvong, av Svo euBeieg eival mapdAAnAeg n
KaBeteg ( 2Ttoxog: 2.1.3).

e MA4. MNpoocblopilouv tnv efiowon eubeiag mou: SLEpXeTal and yvwotd onuelo Kal €XEL YVWOTO
ouvteheotr| SlelBuvong i eivat tapdAnAn otov X'X, yvwpilouv 8Vo onueia tne, yvwpilouv éva
onueio g kat elvat mapdAAnAn og yvwoto Stdvuopa (2toxol: 2.2.1, 2.2.2).

e MS5. MNeplypadouv Tn oXEoN TWV CUVIETOYUEVWVY EVOG onUElou TNG euBelag pe TIG HETABANTEG TNG
e€lowong tng Kal eAéyxouv av tpia N Meploocotepa onpeia ivatl cuveuBelaka (2toxog: 2.2.3).

e M6. E§nyouv ot n eflowon Ax+ By=T, ue A= 0 77 B# 0 noaplotdvel eubeia oto eninedo kat
npoodlopilouv Slaviopata mou eival kaBeta 1 mapdAAnAa mpo¢ tnv €ubeia, pe xprion Twv
ouvteAeoTtwy TG e€lowaong kat poadlopilouv e€iowaon eubeloag mou SLépyetal amno yvwoto onueio
Kal elval kaBetn og yvwoto Stavuopa (2toyol: 2.3.1, 2.3.2, 2.3.3, 2.3.4).

e M7. EEnyolv OtL T0 {elyoG AUOswv evog ocuotnuato¢ amd SUo ypapulkeg eflowoelg Suo
petaPAntwy, kabopilel To onueio Toung Vo eubelwv, av ol eubeieg dev Tautilovtal i Sev eival
TMapAAANAEG Kat eptypadouyv Tt cupPaivel 0tav tavtilovral ) elval mapAdAAnAeg kat e€eTAlouv T
oXeTikn Béon Suo gubewwv oto eminedo pe xprion tg HebBdSou Twv oplloucwy yla Thv enihucn
YPOUULKOU cuoTrUaToC 2X2. (2Ttoxog: 2.4.1).

e MB8. Amobelkvlouv OTL TpELS N TepLocOTepeC eubeieg SLépyovtal amod to idlo onpelo, yevikelouv
JLE TNV OLKOYEVELQ EUBELWV KoL EAEyXOUV aV pLa eUBEsla aviKeL oTnV olkoyEvela (2tdxoc: 2.3.5).
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e M9. AUvouv nipoBAnuata tng EukAeidelag Mewpetpiag 1 mTPoBARLATA TOU TPAYUATLKOU KOGHOU UE
XPron KATGAANAOU GUOTALOTOG GUVTETAYUEVWY KOl avTtilapBdvovtal OTL Ta CUCTHUATA aUTA Sev
elval otatikd, oA A Suvapika.

ApaoTnPLOTNTEG

Ag SoUpE TP LEPLKEG SPACTNPLOTNTEG TTOU UIMOPOULE VO UAOTIOL)COUE OTNV TAEN LLE TOUG LaBNTEG

pag, pe avadopd ota TPocSokwUEVA LoONCLOKA amoTteAEéoaTa.

Apaoctnplotnta 1 (M1)

H cuykekpuévn dpaotnplotnta avilotolxel otn dpaoctnplotnta A8 tou M.%. , Tng onolag n uAomoinon

otnpiletal os T.MN.E. Emeldn n évragn twv T.MN.E otnv kadnuepwvr) Stbaokalia dev gival mavta eUKoAn,

evlelkTIKA Ba umopoloe va 60Bel otnv mapakdtw MHopdr, omote dev amatteitat n xprion

UTIOAOYLOTWV.
Zuvteleotig Yo=Y,
S1evBuvong X, — X,
KAion guBeiag SLAVOORATOC
fwvia w=30"
guBeiag e
Tov Gfova =60
X'X
=150
Awdvuopa é _ (3 Jé)
napaAinio
TPOG TV T
guBsia o :(_1’_\E’)
T
5=(-3,43)
Znpeia g (0, 1) Kol (ﬁ 2)
gubBsiag

(1,{3— 1) Ka (ﬁ 2)

(0,2) kat (—xﬁ, 3)

Ol paBntég kaldoLVTaL VO CUPMANPWOOUV TA KEVA KAl Vo GUVSECOUV £TOL TNV KALon TG eubelag, To

ouvteleotn SievBuvong tou mapdAAnAou Slavuopatog kat to nAiko Stadopwv
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VOl TIAPATNPHOOUV OTL OL TILEG TWV TPLWV peyeBwy Tautilovral Kal Katd cuveneta ekbpalouv tnv (Sla
pabnuotikr évvola.

Apaotnplotnta 2 (M2)

Mé£oa amo Tn CUYKEKPLUEVN SpaoTnplotnta mpoomaboUpe va cuvEECOUE TV €vvola Tou cnueiou,
Tou Slavuopatog B€ong Katl Tou eEAeUOEPOU SLAVUCLOTOG TIPOKELEVOU va. XOpAEoupe pUla euBeia og
£€V0l KAPTECLOVO cUOTNUA OUVTETOYUEVWY. KoAoUpe Aoumov Toug padntég va amovijoouv oTo

EPWTNUO: TTWE UMTOPOUUE VO XAPAEOULE pLa euBela dtav SLEpyetal anod yvwoto onueio A(XO, yo) Kol

éxel ouvteheotn StevBuvong A ;
Evéelktiki AUon

Ot padbntég yvwpilouv OTL yla va xapdagoupe pia eubeia xpelaldpaote dUo onueia. To éva onueio

elvat mpodavwg to A(Xo- yo). To gpwtnua Aowmdv eival mweg va Bpolpe éva onpeio akoun. Ma to
1

AOyo autd Snuoupyolpe TO Stdvuopo O = (1,2). Me adetnpia to onueio A(Xo, yo)

MeTaTom{OpaoTe opl{ovTia Kal Tpog Ta Sefld katd 1 povada. ITnV MPAYUATIKOTNTA, N UETATOMLON

uu |
auth avtlotolxel oto povadiaio Sdvuoua, dnh. AB =1 . ftn ouvéxewa, ané to onpeio B

HETATOM{OPAOTE Katakopuda katd A povadeg (mdvw f kdtw avdloya pe to mpdonuo tou A ),
uul

omnote Bl—‘=(0,ﬂ,). To onueio I' eivat to Zntovpevo
onueto, adov n evBeia Al Siépyetat and to A(XO, yo)

Ko éxel ouvieAeotr StevBuvong A .

Ag 6oUpE Twpa TNV MePiMTWOoN Tou n eubeia Stépxetal and

To onueio A(XO, yo) Kal eivatl mapdAAnAn oto Stavuopa

él’:(a,ﬂ). EKKVQVTOG Kot TIAAL omd To A(Xo, yo)

peTatom{opaote oplovTia Katd & Hovadeg (aplotepd n

6e€1a) kat ﬂ povadeg katakopuda, ONws GAlVETAL OTO MOPAKATW CXNUA.

’ -
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NpoobSlopifoupe étol to onueio I kat xapdoooupe v eubeia Al , n onoia Siépyetat and to
I Ul 1
A(XO, yo) Kot elvat mapdMnAn oto Sidvuoua O =(a,ﬂ) adol A’ =0 . Npoteivetal va

6000Uv Sladopetika nmapadelypata oe oxéon Ue tn B€on tng euBeiag wg mpog Toug afoveg, WOTE oL
HaBNnTég va £€xouv oAokAnpwpévn avtiAndn yla tn xapagn tng eubeiag.

Apaoctnplotnta 3 (M6)

Na Bpeite Tnv g€iowon tng gubelag mou SLépyxeTal amno To onueio A(—Z, 3) Kal eival kaBetn oto

I I
Sldvuopa vV = (4, 2). Na oxedidoete TNV guBeia koL va cupnepAABETE TO SLdvuoua vV = (4, 2)

OTO OXN 0, TOMOBETWVTAG TNV ApXr) TOU, TNV apXn TWV aoVwy.

Apaotnplotnta 4 (M4, M6, M8)
Oewpou e TI¢ eubeleg pe e€LlOWOELC:
(1—\ﬁ>x+(l+\f3) y=8 (&)

x+43y=1 (s,)

I 1

a) Na npooblopioete dvo StavUopata U kat U, mou vo eival kaBeta otig eubeieg & kot &,
avtiotolya Kal va Bpeite Ta HETPA TOUG.
B) Na Bpeite tnv ofela ywvia mou oxnuatilouv ot eubeieg petalv Touc.

v) Na Bpeite o onpeio Toung Twv gubsLwv.

Evéelktiki AUon

r
a) Ztnv eubeia € elval kdBeto to SLdvuoua U = (1—\/3, 1+ »\ﬁ) kot otnv euBeia &£, KaBeTo eival

I
to &lavuopa u2=(l, \ﬁ) Ocov  adopa T  pETpa  eUKoOAo  Ppilokoups  OTL:

|l51| 2\/(1—\/5)2+(1+\/§)2 =8= 2/ 2k |Lr12| = 1+J§2 =2

B) H ywvia mou oxnuatifouv ta kdbeta Stavuopata petafl Toug ivat:

Lt 1BEH(V3VB 4 3
Le a2z 2

ovvl =



Enopévwe, & =45 mou eival kat n ofsia ywvia mou oxnuatilouv ot §Uo guBeieq.

1- 7\f3, 7+f3]_ o

4 4

y) EmAUovtag to cuotnua Ue omolodnmote tpomno, Bpiokoupe Tn AUon Tou [

pHabntég Twpa mpEnel va guvdEéoouv tn povadiky AUon TOU CUGTHUATOC UE TO ONUEIO TOWUNG TWV
guBelwv, eotidlovtag Tnv avtlotolxia HeTafl alyeBPLKAG KOL YEWHUETPLKAG AVATTapAcTaoNnC.

Apaotnplotnta 5 (M9)

Na amodeifete OtL oL Staywvleg evog maparlinAoypApuou
Syotopouvtal.

Evéelktiki AUon

To {ntoUpevo amotelel pio amd ti¢ Baoikég 16LOTNTEC TWV maparnloypdppwy. Autd mou Béloupe
OMWG Twpa, elval va tnv amodeifouue pe xpron tg dAyeBpag. EmAéyoupe Aowmov éva KatdAAnAo
olOTNUO CUVTETOYHEVWY. H KatoAAnAdTnTa €XeL va KAVEL PE TN Xpion 000 To duvatov Alyotepwv
ayvwotwv. MNa nmapadeypa, Ba pmopoloape va €XOULE .

To SumAavo oxAua Pe Toug G€oveg. OewPWVTAC TO onueio

A(0,0) wg apxi Twv agovwy, to onueio B(/3,0) kat to

onueio A(a,8). Tote X#: (a+p, &), ondte 10 onueio / /f"

/) v ) ’ ' ' —
T éxel T1¢ (8leg ouvieTayuéveg. Apeoa TPOKUTTEL OTL oL / e

OUVTETAYMEVEG TOU MECOU TOU THAupatog Al eival ©“w N
a+pB & ‘
2 2

CUVTETAYMEVEG TOU PEOOU Tou BA. Emopévwg, ot Staywviot Tou apaAAnAoypdppou Styotopouvtal.

j OnMwG akpPwg oupPaivel Kkal HE TIG

Apaoctnplotnta 6 (M9)

1 1
Na Bpeite to €pyo mou ektelel pia SOvapun F =5-i katd tn petotdnion evog cWHATOC TTAVW OTNV

guBLypapun Stadpoun amo tnv apxn Twv afOvwy €wg To onpeio P(2, 3).

Apaotnpiotnta 7 (M3, M4, M9)

Oa neplypaPoupe twpa po dtadlkacio otnv omoia Ba oTNPLYTOULE yla Vo UTIOAOYIOOUUE TV

anootoon evog onpeiov anod pla eubeia. Alvetal n eubeio & pe e§lowon Y =—X+ 11 kat to onpeio

A(—4, 3) . ZnToUUE TNV amooToon Tou onpeiou A arno tnv eubeia & .

Evéewktikn AUon
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Bpiokoupe tnv e€iowon tng subeiag &’ mou Siépxetal
aro to A kat eival kABetn otnv £ .

Eneidn ot 8U0 eubeieg eivan kdOeteg éxoupe A, -4, =-1
kat apol A =-1 npoximrtel 6t 4. =1. Emopévwe, n

gflowon g & eivat y—3=X—(-4)= y= x+ 7.

To onueio touAg B Ttwv eubswwv & kat &' éxet
OUVTETAYMEVEG TN AUON TOU CUOTHHATOG

y=-x+11 X=2
o oni.B(2,9)
y=X+7 y=9

. . ’ . ' ’ ' . '
Emopévwg, n andotacn tou onueiou A amo tnv eubeio & TtoauTileTal PE TNV AMOOTOCN TWV CNUEIWV
A ko B onote:

(AB)=\(2+ 4 +(9- 3" = 6/ 2.

Enéktaon tne SpactnpLotntag

Tnv mapanavw Sladlkacia UMOPOUHE vo  ThV
€DAPUOCOUE OTO TMAPAKATW TTPAYHATIKO TIPOPBANUA.

3to SutAavo oxnua ta onueia A, B kal I

QVTLOTOLXOUV o€ Tpla omitia, Ta omola gival KTLIopéva .

og TEPLOX Omod TtV omola SLEPYETAL O aywyog

duolkoU aeplou Katd MAKOG TNG €uBelag mou

BAEMOULE. 2TO CUOTNUO CUVTETAYUEVWY TIOU €XOUE ETUAEEEL, OL OUVTETAYUEVEG TwV onueiwv gival

A(-16, 32), B(22,— 24) kau I'(56, 8) kain e€iowon tng euBeiag eivar 4x—3y = 74.
Av KABe omtitL CUVOEETOL UE TOV KEVIPIKO Oywyo He €vav AAAo Tou eival KABETOG o auTOv, va

UTIOAOYIOETE TO MAKOG TOU aywyoU Tou n etalpeia ¢uoikol aepiou Xpeldletal, TPOKELWEVOU va
ouVOEoeL Ta Tpla omiTLa e TOV KEVIPLKO aywyo.

Apaotnplotnta 8 (M7, M8)

AlveTal N MapakATw ypappLkn e€lowon
(,12-,1) 3 ky iZ =32 )

a) Ag urmtoBéooupe otL A e {1, 2}. Mpayte TIg €LlOWOELG TTOU TTPOKUTITOUV YLA TLG CUYKEKPLUEVES TUUEC

Tou A . TLMAPLOTAVOUV OTO ETIMESO OL GUYKEKPLUEVES EELOWOELC; MoLo gival To onpeio TopAg Toug;

B) Awote pia AN T ya to A #0 oty (1) . TL TOPLOTAVEL N YPAUMLK €€l0waoN TTOU TPOKUTTEL;

Alépyetal amd To onPELO TOUNG TOU BPAKATE OTO TPONYOUEVO EPWTNUQ;
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y) Me Bdon ta mponyoUpeva pmopeite va yevikeUoete Tt oupPaivel av o A eival omoloodrnote
TIPOYLLATLKOG aplOUOG eKTOC ard To 0; MNpoomnabrote va anodeifete alyeBplkd TN lkacia oac.

8) T supmnepaivete otnv nepintwon mov A =0;

£) MmopoUpe va LoXupLloToU e OTL KABe guBeia tou emumédou mou SLépyxeTal amd to onueio A(l, 2)

QVNKEL OTNV OlKOYEVeLa; (AoKLpaote Tnv X=1).

0d8nyieg yia ™ i6aokalia tou kedpalaiov

A. Znpavtikd EpwTApaTa Tou Pnopouv va Xpnotponotnfouv katd tn SidaockaAia

3TN CUVEXELD TTOPAOETOUNE EVOEIKTIKEG EPWTAOELG TTOU HrtopoUV va BonBrcouv otnv avamtuén tng
Sibaokaliag tou kepalaiou.

o larti xpetafopaote ta adyeBpika epyadeia otn peAétn thg Newpetpiog;
H avadopd otnv Lotoplk Topela mou odnynoe otnv avakdAuPn tng AvaluTiknig Mewpetplag,
UMOopEl va amoTeAECeEL TO €vauopa yla Thv avamtuén Sltaldyou péca otnv taén, amd tov omoio
TEPLUEVOUE va avadelxBel n avaykalotnta tng emwvonong tng A.l., aAAd Kal va TOVIGOULE OTOUG
MoONTEG pOg OTL yla GAAN pla ¢dopd n yévvnon VEWV HoBONUATIKWY Wewv amotelel éva
TIOALTLOMIKO EMITEVYUO. Ta LOTOPLKA OTOLXELO TTOU avadEpovTal oTnV eloaywyn £lval apkeTa yla
va otnpxBel n mapanavw Sadikacia.

e Me nolov tpono cuvdéctan n kKAion tng euBeiag, o Adyog petaBoAig petagy 800 onpeiwv Tng Ko
0 cuvteleoth S1ebBuvong Staviopatog napdAAnAou Ttpog auThyv;
H Spaoctnpotnta 1 tou M.Z. elval KATtdAANAn, TPOKeEEVOU va aviiAndBolv oL pabntég tn
ouvbeon avapeoa otig SladopeTikéC HopdEG ou Uropel va €xeL 0 cuvteleotrg SlelBuvong TG
guBsiag.

e Nwg eléyxoupe av 8Uo euBeieg eival mMapAAAnAeg | KAOETEG LE XPrON TWV CUVTEAECTWV
Sievbuvong;

¢ Nwg Bpiokoupe tnv eficwon euBeiag otav: a) SLEpXeTal oo yvwotd onueio Kat £XEL yvwoTo
ouvteleotr StevBuvong 1 eival mapdAAnAn otov X'X, B) Sivovtat Vo onpeia Tng, y) Sivetal
€va onpeio ™G Kat eivat mapdAAnAn o€ yvwoto Slavucpa;

e MNwg amoSelkvUOUME OTL €va onueio avikel oe pa gubeia kot OtL Tpia onpeia eivou
OUVEUOELOKA;
Elval onpavTtiko va Kotavonoouv oL HabnTég OTL éva onueio avhikel otnv gubeia av Kol Lovo av ot
OUVTETAYMEVEC TOU emaAnBevouv TN e€lowor] TnG.

e Mo gival n yevikn popdr e§icwong subseiag Kat e oLo Tpomo npoodiopiloupe éva Stavuopa
KABOeTo Kat éva Siavuopa napdAAnlo pe BAaon tn YeVIKN popdn the e§iowong;
Mpoteivetal n yevikr popdn va anotunwbdet pe tnv efiowon A-X+B-y=T wucA=07pB=0,

w
omote to KdBeto Sldvuopa eival Tto 7'7=(A, B) koL to mapdMnio o S=(B,—A) 1 TO

5= (-B,A)
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Moweg €ival oL oxetikég Béoelg SU0 guBewv oto enimedo, mwg Siepeuvdtal alyeBpkd to
CUYKEKPLUEVO EPWTNHLA [LE XPHON TWV 0pLl{OUCWV;

H xpnon twv oplouowv elval blattepa xprioLun, otav ol €loWoelg Twy eubelwv ekdpalovtal
TP ALUETPLKAL.

MapdSetyua: Aivovrat ot eudeies e e§lowoels &, : (p—2)x+5y="5kat &, X+(u+2)y=5. Nat
Bpeite ™ oxetkry Féon twv evdelwy yla TG SLAPOPEG TIUEG TNG TTOPAUETPOU L € O. Me m

OUYKEKPLUEVN E@apuoyn emSIWKETaL n ouvdeon TN¢ aAyeBplkn¢ HE TN YEWUETPLKN
avanapdotaon.

B. Znueia tou xpHlouv L8Laitepng TPoooxrg

Mapd to yeyovog OtL n euBela gival n o am\f Katl Katavontr Ypaupr, wotdoo umdpxouy {nThpata

ta onoila SuckoAsvouv Toug pabnTec.

1.

H kAlon tng euBeiag amotelel pwia ouvnBOLopEVn tNyn Tapavornoewyv. ApKeTol padntég £xouv TNV
eVTUTIWON OTL OAeC oL euBeieg £xouv KAlon. Etol, otnv mepintwon mou n eubeia eivat mapdAAnin
otov dfova Y'Yy, avti va amavtioouv Ot n eubesia Sev €xel KkAion, emwoolv Slddopeg
QIAVTACELS OTWC yla apdSelypa otL n kAion eivat 0 fj ot eivar 90°, tautilovrag thv kAion g
guBeiog pe tn ywvia.

Auokohia €xel mapatnpnBel kat otn olvéeon Twv OSLAPOPETIKWY HOPpdWV HE TIG OMOLES
ekdpaletal n kAion tng eubeiag. Mpémel Aoutdv va SWOOUUE OPKETA Tapadelypata oToug
MaBnTéC, amd Ta omoia va TPOKUTTEL OTL N KAlon piag euBelag ekdppaletal pe:

V Tnv gpw, 6mouv @ n ywvia nou oxnuatiet n eubeia pe tov afova X'X

Y.~ W%
X=X

, 0mou (X, Y;) Kat (X,,Y,) eivaw 80o onueia g eubeiag.

V To ouvteleotr SevBuvaong evog Staviopatog ou sivat mapdAAnAo otnv eubeia.

‘Eva Ao onpelo mapavonong €xeL va kKAvel Le Tig eubeieg mou Stepxovtal and eva dedouévo
onueio A(XO, yo). 3TNV nmepintwon auth oL padntég Bewpolv OTL Ao TO CNUEL0 AUTO SLEPXETAL
n eubeia y—y, =2(X— )g). Agv AopBavouv umodn OtL and to onuelo auto SLEpXETAL Kal n
euBela X=X, n omoia Sev mepypddetol and tnv gfiowon y—y, :ﬂ(x— )g), pLog kot Sev
opiletal kAion yL avtnv.

H mapapetpkr) eflowon euBelag dnuioupyel apketéc SuokoAleg otoug HaBnTtég, oL omoleg
odeilovtal Kupiwg oto yeyovog OTL n évvola TNG APAUETPOU Oev €xel e€nynBel pe cadrvela
OTOUC HaBnTéC. Oa nTav KaAO va SWOOUUE OTOUG HABNTEC yla SLAMPAYUATEUCN APXIKA ML
TLAPAUETPLKI), OTIOU N TIAPAETPOG VO TALPVEL CUYKEKPLUEVEG TLHEC KL LETA VO YEVIKEUOOULE yla
KAOE TN TNG MOPAUETPOU.
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KEDAAAIO 2° : AkoAouBigg Kat 6pLa akoAouBLwv

EIZAMQrH

Mia amod TIg ONUOVTIKEG EPYACIEG TWV HAONUATIKWVY €lval va avakaAUTTouv Kol va meplypddouv
potifa (kavovikotnteg). H pabnuatiky Soprp mou xpnowdomoleital Kuplwg yla TN HEAETN
enavalappavopevwy Sladikacwwy eivalt n akolouBia. To Pacikd paOnuatikd epyoadeio ToU
xpnowonoteltat ywa tnv empepaiwon ekacwwv mou adopolv HoTIBa 1 KAVOVIKOTNTEG, TOU
oxetilovtal pe tov tPoémo SleubEtnong Twv opwv akohouBlwy, eival n pabnuatikr emaywyr]. Eivat
pLa amAr aAAd woxupn péBodog anddeléng mpotdoswy ou adopolv Aueca 1 EUUeca akepaioug. H
edapuoyn TG cuvavtatal e 6Ao To VPO TWV HaBNTIKWY KAGSwV 6mwg otnv AhyeBpa, Mewustpia,
TplywvopueTpia Kot 6TV UVSUAGCTIKA.

2Ta LABNUATIKA, SEV UMOPOUE VAL LOXUPLOTOULE OTL La LaBnUaTIkh Katdotaon elval aAndng emeldn
otnplletal ota MEPAPOTA KOL TG Tapatnpnoels. Ma napddsiypa, o Fermat (1601-1665) woxuplotnke
otLav 0 v eival aképalog peyalltepog tou 2, tote n e€iowon X' +Yy’ =2z" 8ev éxeL AUon ywa un
pundevikolg akepaloug X,Y, Z. Ztnv mpagn, oL Ladnuatikol Xpeldobnkay mMavw oo TPELG ALWVES Va
Bpouv tn Abon, n omoia TeAkd cupmAnpwOnke amd tov AyyAo podnuatikdé Andrew Wiles to 1994,
Emiong, pe melpoapatikeg Stadikaoieg Sev Pmopol e va SLATILOTWOOUNE OTL UL LOONUOTIKA OXEON

aAnBevelL oe k&Be mepimtwon. H wotnta 1+ 3+...+(2v— ZI)=v2 pmopel va eleyxBel wg mpog TNV

opBATNTA TNG YLO KATIOLEG TTPWTEG TWEG TOU v. AUTO OHWC SV lval APKETO yla VoL SLATILOTWOOULE
OTL elvat aAnOnc. Eivat mBavo, n 1odtnTa aUTH, Yla KAToLA EMOUEVN TN TOU v, VO UNv LoXUEL Eva
LOXUPO HOBNUATIKO epyaldeio Tou pag bivel tn Suvatotnta yia acdpaly CUUNMEPACUOTO OE TETOLEC
TIEPUTTWOELG ELvaL N apXr) TNG LABNUATIKAG EMAYWYNC.

H apxn tng pabnuatikng emaywyng epdaviletal os mpwiho otadlo amo tv apyaotnta. H mpwtn
XPNon emnaywytlkou culoylopoU epdaviletal otov NAdtwva. Epdaviletal OpwE Kal o€ Hodnpatikda
Kelpeva, Onwg ota Itolxeia tou EUkAeldn. H amddelen tng mpodtaong 31 tou BiBAlou VII, émou
amoSelkvUEeTaL OTL KABe PuOIKOG aplBUoG elte elval MPwTog, eite Slalpeital and KAMOLoOV MPWTO,
amoTeAel pla MpWLMN ekdoxn ™G Hadnuatikng emaywyng. Na tovicoupe og autd To onueio, OTL O
EMAYWYLKOG CUAAOYLOUOC XPNOLUOTIOLEITAL OTLG KOWWVLKEG Kal AAAEC emoTAeG aAAd Sev amotelel
poBnuatikn anddeén. Mag odnyet otnv elkacia. H pabnuatikn emaywyn r tEAsLa enaywyr] anoteAel
anodelktikr Stadikaoia. H mpwtn cadng Statumwon Tng LeBOSoU TNG LABNUOTIKNAG EMAywyng EYLVE
oo tov EAANVIKNG Kataywyng padnuatikod Francesco Mauroliko, o omoiog anédeiée to 1557 otL:

«To aBpolopa evdg mARBoug mepittwy oe Sladoxikn oelpd, pe adetnplo tn povada, Sivel to
TETPAYWVO TOU TANBOUG Twv mepttwv».  AnAadn, oe oUyxpovo OUMPOAlopO amédelée oOtL
1+ 3+ 5+ .4 (- 1=v*. Avadopd, o€ TPWLUO OTASLO TNG HOBNUATIKAG EMaywYAC, EyVe Ko omd
tov Pascal, £w¢ 6tou ol dpuotkol aplBpot BepeAlwbnkav aflwpatikd anod tov Giuseppe Peano (1858-
1932). ‘Eva amod to aflwHATa TOU €ival SLATUTIWHEVO KOTA TETOLO TPOMO, WOTE VA EUTEPLEXEL TN
HOBNUOTIKE EMOyWYH WE AMOSELKTIKG epyaeio®.

TL nepLEXEL TO KEPAAALO TWV AKOAOUBLWV KOl TIWG TO TIEPLEXOLEVO TOU OUVSEETALL LE TIPOYEVECTEPO
OXETIKO

8 http://www.mathher.gr/s/attachments/099_epagogi_lambrou.pdf
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310 KedbdGAalo autd mapouctaletal Katapyac, n HEBoSoC¢ TNG TEAELAG | UOONUATIKAG EMOYWYNC,
TIPOKELUEVOU OL HaONTEG va yvwpiloouv Kot pio GAAn Stadikaoio anddelgng, mou umootnpilel Tnv
eMaywyLkn okéPn. Ewg Twpa, oL pabntég £xouv HABeL va amoSelkvioUV MPOTACELG 1 Bewprpata Kot
va AUVOUV AOKNOELG XPNOLUOTIOLWVTOC KUPLWG TOV apaywyLkod GUANOYLOUO.

3TN OUVEXELD, avamtuoostal n €vvola tng akoAoubBiag kat n €vvola tou opiou akolouBiag. Ou
pabntég, otn Sldpkela TnG doitnor Toug €wg kat tnv A" Aukelou, €xouv SLbaxBel tnv yevikdtepn
£€vvola NG cuvaptnong. H évvola tng akoAouBiag cuvdEetal pe tnv évvola ThG cuvaptnong, adol n

akolouBia elval pa cuvaptnon pe medio oplopou To cUVoAo O* Twv BeTikwv akepaiwv. EMmAéoy,
ol HaBnTég €xouv €NOeL oe emadn pe anelpeg Stadikaoieg. O umoAoylopodg Tou epBadol Tou KUKAOU
MéOw TOU €UPaSOU KOVOVIKWY TOAUYWVWY TEPLYEYPAUMEVWY KOL EYYEYPAUUEVWY OTOV KUKAO,
amoTeAel YOpOKTNPELOTIKO mopddelypa. H meplodikr avamapdotacn evog pntol aplBuol amotelel
eniong pla anelpn dtadikacia, mou eival WSlaitepa evlladépouoa otnv nepimtwaon mou n meplodog
gival 9, 6nwc oupPaivel pe tov aptBpd 0,999.. mou eivat icog pe 1. AkOUN OUWCE Kol ot MewpeTpia
ol padntég pabaivouv OtL pla euBeia mpoekteivetal 6co Béhoupe Kkal mpog ta SUo pépn, €wg TO
amelpo.

H évvola tou oplou tng akoAouBiag mou mepléxetal o€ AUTO TO KEPAAALO, AVTLLETWTIEL LUe auaoTtnpd
mAéov tpomo mpoBAfpaTa Ta omnoia otnpilovtal og dnelpeg Stadikaoieg. Ot pabnTég epmAéKovTal o
SpaotnploTNTEG HECW TWV Oomolwv yivetal mpoomndbeila va olkoSounBel n avtiAnyn Tou TL onuaivel
OTL pLa. akoAouBia €xelL 6plo TPAYUATIKO aplBud Kot TL onuaivel dtav to 6plo givat +oo | —o. Ot
avTIAAPELG KL ELKOVEG VLA TO OPLO TG akoAouBiag, Ba anoteAécouv Tn BAcn yLa TNV OLKOSOUNON TNG
£€VvoLOG TOU 0plou TNG oUVAPTNONG OTNV EMOUEVN TAEN.

TéNog, To KedAAalo TePLEXEL PAOIKEG LOLOTNTEG TOU oplou akolouBlag kalL ta Opla Paclkwv
akoAouBuwv. Me Bdon autd ot pabntég pabaivouv va umoAoyilouv ta Opla akoAouBlwv amAng
popdnc. H Sibackahia meplopileTal 6ToV UTTOAOYLOUO TOU 0ploU TIOAUWVU LKWV, PNTWV KOL E aTAQ
pLKA akoAouBLwv.

Eotioon og onUOVTIKEG LO£EC 0TO KEPAAALO TWV AKOAOUBLWV

e 3TN Hadnuatiky emoywyr] MetaBaivoupe amd To HEPOC OTO OAOV E€VW OTOV TIAPAYWYLKO
GUAAOYLOUO Ao To OAOV OTO UEPOG.

e H peAétn Twv Amelpwv Sladlkaolwv mou Teplypddouv potifa i Kavovikotnteg odnyel otnv
OVATTUEN ELKACLWV yla TN Yevikn popdr toug, n omoia emiPePfaiwvetal pe t UEBoSo NG
HOONUATIKAG EMAYWYNC.

e H akohouBia eivat cuvaptnon pe medio oplopol To GUVOAO TwV GUGCLKWV.

e H oguykAlon akolouBiag eival amotéAecpa tThg poomabelag mpoabloplopol evog peyEBoug ou
Sev yvwpllou e, HEOW TNG LEAETNG YVWOTWVY LEYEDWV.

e To 6plo pag akohouBiag @, €lvat o Mpaypatkog aptBpog |, otav dAot oL dpot TNg, kTG lowg
amnod éva menepacuévo mARBoc, améyouv and | andotaon pikpdtepn amd onolovsrmote BeTIKO
opLlOuo Kat av eTAEEouE.

e To 6plo plag akodoubiag a, eival +oo, 6tav ot 6pot TNG akoAoubiag, EKTOG OO MEMEPOACHEVO

mARBog, eival peyalutepol amod onolovénmote BeTiko aplOUo Kal av eMNEEOUE, eVvw elval —o0,
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otav oL oOpolL TNG akolouBiag, €ekto¢ amo menepacpévo TARBOG, eival HIKpOTEpoL amd
OTOLOVEATIOTE aPVNTIKO aplBUO Kal av ETUAEEOUE.
e To +oo KOLTO —00 Sev eival mpayuatikol aptOpot.

Z€ MOLOL EPWTHHOTA TIPETIEL VAL LITOPOUV VOL OLTTAVTOUV OL LaONTEG;

e [w¢ SlatumwveTal N apxn TG LoBNUATIKAC EMAYWYAC;
e [wcg opiletal n akolouBia;
e [wg mpoacdlopilw €vav 0po pLag akoAoudiag amd Tov YeVIKO 1) TOV avadpoLKo TUTo;
e [lati n ypadkn mapdotach piag akoAoudiag amoteAeital anod LEUOVWUEVA ONMELQ;
e Tati elval avaykaia n HeAETN TNG OUYKALONG MLaG akoAouBiag;
e [16te Aépe OTL plo akolouBia £xeL GpLo TTPAYUATLKO aplOuod;
e [16te Aépe OTL plo akolouBia €xeL 6plo +T° 1 —0;
e M akolouBia cuykAivel mavra;
o T[loleg MPAEELG Elval «ETUTPEMTES KATA TOV UTIOAOYLOUO Oplwv METAEY TWV MPAYUATIKWY aplOpwy
Ko Tou F00;
e T[loleg elval oL BACLKEG LOLOTNTEG TWV 0pLwy;
, . | . .
e T[lowa gival ta 6pla Twv akoAouBlwyv lim — kat limv<,av ke N";

V—+0 1% V4o

e [lola gival ta 6pla twv akohouBwwv lim " , av |a| <lkat lim ", av a>1;

V—>+0 V40

e [wg umoAoyilouie To ABpOLoUA ATTEIPWY OPWV YEWUETPLKNAG TTPpoodou pe Adyo A, Omou |Z| <1

Npocdokwpeva padnolakda anoteAéopato

Metd tn dibaokalia Tou kedaAaiou oL pabnTEG Mpénel va eival tkavol va:
M1. E€nyouv tn Sour TNG LaBNUATIKAG EMaywyng

M2. Epapuolouv TV apxn tTne LABNUATIKAG EMAYWYNC yla TNV emilucn padnuatikwy mpoBAnpatwy
TIOU avadEpPovTal e AMELPEG SLadIkacieg, ot omoieg n petaPAnth eivat duoikdg aplbBuodg (otdyog
3.1.1,3.1.2).

M3. Yrioloyilouv 6poug akolouBiag, 0Tav SIveTal 0 YeVIKOC | 0 avaSpoLKOC TUTIOC Kal EnyolV yLati
n ypadkn napactacn pog akoAouBiag amoteAeital and pepovwpuéva onueia (otdoxog 3.2.1).

M4. Mpocdlopilouv To yeVIKO Opo (V-00TO 0po) piag akoAoubBiag, otav auth Sivetal umd popdn
KAVOVLKOTNTAG (0TOX0G: 3.2.2).

M5. EEnyolv pe Tn BonBela mapadelyudTwy TL onUaivel OTL pla akoAouBia €xeL OpLO MPAYUATLKO
opLOUO Kal TL onpaivel OTL To OpLo TNC Elval KN TIEMEPACUEVO 1) Sev utapyel (otoyot: 3.3.1, 3.3.2).
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M6. [Meplypddouv ToleC TMPALel eival emtpentég otn Sladkacio umoloylopol Twv opilwv
0KOAOUBLWV Kol TIOLEG OXL.

M7. YroAoyi{ouv 6pLa TTOAUWVU LKWV, pNTWV Kol KE amAd pL{kd akoAouBLwy, XpnoLLOTIOLWVTAG TLG
Baolkég LBLOTNTEC TV MPAgewv Twv opilwv (otdyol: 3.4.1, 3.4.2).

M8. Xpnouomololv ta opta lim «” , av |a| <lxkat lim a", av a>1 kat tg 18lotnTeg Twv oplwv Twv

akoAouBuwv yla va emthvouv mpoBARpata mou meplypddovtal and auTEG TG akoAoubieg (oto)og:
3.5.1).

M9. Suvbéouv Toug TieplodikolG Sekadikolg aplOUoUC HE TNV KAQOUATLKA TOUG avamapdotocn
(otdxog: 3.5.2).

M10. Yrtioloyilouv to GOpolopa ansipwv OpwV YEWUETPLIKAS TPpoddou pe Adyo A, otav |A| <1 kot

Xpnotwlomnolouv tnv avtiotolxn Stadikacia otnv emiluon MPOoPANUATWY TOU TPOYHUATIKOU KOGHOU
(otoxot: 3.5.3, 3.5.4).

ApaoTNPLOTNTEG

OL 6paoTNELOTNTEG TIOU TIPOTEIVOVTAL QAVTLOTOLXOUV OE CUYKEKPLUEVO TIPOCSOKWUEVA HaBnolakd
QIMOTEAECLATA, OTIWG TA MEPLYPAYALE TNV AVTIOTOLXN EVOTNTA.

Apaoctnpotnta 1. (M1)
v(iv+l
A. Tta kGO Betikd aképao v, éotwn P(v) otomog L+ 22+ F+---+1°= {%} .

rpdyte TV P(l) Kot e€eTdoTE av eival aAnBnc.

rpdte TV P(K) KoL tnv P(K‘+1).

Je Pl amobelen pe pabnuatiki emaywyn Tou TUmou P(V) yla 6Aoug toug akepaioug v =1,
nipEmnel va SelyBel oto emaywyiko BAua;

B. Mo va amodeifel pe padnuatikr emaywyr tov oxupopd «lNo kdbs akeépao v =1 oxvel
v(v+1)(2v+1)
6

P+22+F+4vi= » EVog LoONTAC éypae TNV APOKETW ATOSELEN:

(H+D(2 2

«O oxuplopdc sivar aAnBic ya v=1, adov 1° = < 1=1. YrnoBétoupe OTL yla

’ , ) , K(k+D)(2+1) ) ) )
karmolo  aképato  x>1 loylel K = ka mpémel va deifoupe ot
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(k1) = (K+1)(K+62)(2K+ 3

£TIPETE VA SLATUTIWOEL TO EMOYWYLKO BAUQ;

..». YndpyeL opdApa o autd mou ypddel o pabntng; Av vai, mwg

Apaotnplotnta 2. (M1, M2)

O John Wallis (1616-1703), oto nepidpnuo €pyo tou Arithmetica Infinitorum (1656), petd amno s¢€taon
TWV TTOPOKATW OYECEWV

0+1_1 1 Ord 4 1 1
141 3 6 4+ 4 4 3 12

0+1+4+9__1+_1 O % 4 9 16 _11
9+9+9+9 3 18 16- 16 16 16 16 3 24
0+1+ 4+ 9+ 16+ 25 11 0149 1 25 3 1

25+ 25+ 25( 25 25 25 3 30 36 36 36 36 86 86 36 3

Loxuplotnke OTL akoAoUBOUV KATTOLO YEVLKO Kavova.
A. MTopeite va €LKACETE TN YEVIKA Lopdr TOu Kavova auTou;

B. O John Wallis urtéotn Loxupn KpLTKN oo TOUG GUYXPOVOUC TOU HaBnuatikolg emeldn woxuplotnke
XWPLG ETUXELPMATA, OTL O YEVIKOG KAVOVAG TIOU BprKe EMETAL QMO TNV eMaywyr. Eoelg TL Aéte eixe
Sikto o Wallis;

Evéelktiki AUon

A. OL poBntég mapatnpouv OTL otov aplduntr sudavilovral Ta TeTpdywva Twv aptbuwv 1,2,3,4,5.
3tov mapovouaotr epdaviletal éva abpolopa mou OAoL oL 6pol Tou eival ool pe To TeAeutaio
TETPAYWVO TOU aplBuntr) Kot to mMANBo¢ twv Opwv eival (0o pe ekeivo Tou aplBuntr. Ito deltepo

1
HENOG, 0 MPWTOG Opog Tou abpoiouarog sival mavia 3 €VW O TOPOVOUACTAG Tou deutépou dpou

givat moMarmAdoto tou 6. Metd amd aUTEC TIC TAPATNPIOEL AVAUEVOULE OL LaBnTEG va KataAn§ouv

C+P+2+--+v? 1 1 , \ )
3 5 =—+—_. Av oL pabnteg SuokoAevovtay, Ta MponyouuEva
| e e L A L 4

OTOV YEVIKO TUTIO
UopoUV va XwpeLoToULV o€ SLadoxIkd Bripata urd Lopdr] EpWTNUATWY.
B. Me amololdn TwV MApOVOUACTWY KOTAANYOULE TNV LoOTNTA:

v(v+1)(2v+1)'
6

P+ 4v?=

3TN ouvéxela o S8Aaokwv INTtel amod Toug Mabntég va amodeifouv TNV LoXU TNG GUYKEKPLUEVNG
LoOTNTOC UE HABNUOTIKA ETAYWY).

Apaotnplotnta 3. (M1, M2)
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En\é€te v onueia o éva kUkAo, 6mou t0 v LooUtal Stadoxika pe 1,2,3,4,5,-- kal oxedidote os

XWPLOTA Slaypdppata OAeG TIG XOopSEG TOU Ta OUVEEOUV, €TOL WOTE avd TPELG XOPSEG va pnv
SLépyovtal and to 6lo onueio.

A. Metpriote to mMARBO0C Twv TEpLOXWV ToU SlapepileTal o KUKAOG armo TG XopSEG Kol SLamOTWOTE OTL
1o MAiBoc¢ auto sival Stadoyika 1,2,4,8,16, -

B. MNolog kavovag paivetal va akohouBeital, Me BAon Tov Kavova auTo, TOLO €LvVaL TO AVAUEVOUEVO
TIARB0¢ TwVv epLoXWV OTav ta onueio eival 6;

I. Kataokeudote éva kUKkAo, erulé€te 6 onueia o auTOV Kal PETPrOTE TO TAOOG TWV TEPLOXWV
OTWG KAVOTE OTO MPWTO EPWTNUA. ZUPDWVELTE LLE TO ATMOTEAECHA TTOU Bprkate oto (B) epwtnua;

Evéelktiki AUon

H 8paotnplotnta otoxevel va deifel 0TOUG LABNTEG OTL pLa KOWOVIKOTNTA TIOU Ttapatnpeital yla éva
ULKPO aplOUO MEPUTTWOEWY, SEV oNUAIVEL OTL UMOpEl pa yevikeuTel. OL KATAOKEUEG TToU Ba KAvouv oL
pabntég paivovrol oo EMOUEVO OXHUATO.

Evw Aoumov avapévetal o aplBpog tTwv MeploYwv otnv TeAeutala mepimtwon va eivat 32, otnv
TPAYUATIKOTNTA €lval 31. Autd pmopoUlV va TO SLATILOTWOOUV OL HABNTEG PE TN METPNON TwV
QVTIOTOLXWV TEPLOXWYV OTNV TEAEUTALO KATAOKEUT) HE Ta €L onueia.

Apaotnplotnta 4. (M3)

A. TpAITE TOUG TECOEPELG MPWTOUC OPOUC TWV TMOPAKATW AKOAOUBLWV:
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2 v-1
a,=2v+1 avzv ! avz[—ij
10

v+l

1

=, av v=2
A. Aivetaln akoloubBia «a, = ‘]/_

E, av v=2x+1

Bpeite tov 10° 6po TG kat Tov 6po TdEewg 2015.

Apaotnplotnta 5. (M3)

(A)

(n

(8)
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(E)

Avtiotolyiote TG YpadLkéG MAPAOTACELG LE TOUG TUTIOUG TWV
TIAPOAKATW aKoAoUBLWV:

e -

4. a,=-2v+1 5 a, =1+——

v
Y& OMOLEC TIEPUTTWOELG elval Sduvatov, opiote tnv avtiotolxn .
ouvaptnon (tumo Ka olvVoAo opLopov).

Apaotnplotnta 6. (M7)

Yriohoyiote ta dplo TV mapakatw akoAouBLwv:

1 Bl v-1
1~ 2. 5°-2v+1 3 LY TS a.
v v:-3v+2
23 +v-1
4 —v?+2
1
V42 1‘; 3-v 1-J1-02
5 6. 7. g ——
vi+v+3 -1 9-v v
2
14

9. \/4v2—2v+3 10. V2 +1-v

Apaotnplotnta 7. (M8, M9, M10)
A. Na ekdpdoete tov 6ekadlkod aplbuo 5,232323...w¢ Aoyo SU0 BeTikwy akepaiwv.

B. levikeuon tng Spaotnplotntag Al7 tou MN.I. Eotw OTL and UVPog o PETPpWY MAVW anod To £€6adog
adrivoupe €va pmaldkl va nécel. KaBe ¢popa mou mpookpouel oto £60¢og UETA amd mTwon ano
Obog h, avannéa o 0o ph, émou 0< p < 1. Na Bpeite 1o ouvolikd katakopudo Stdotnua ou

SLaVUEL TO HmaAGKL.
Evéelktiki AUon

A. AlaboxLka €XOUE:
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5,232323.= 5#2 23 23

>+ +.
100 (100 (100°

- 2l

abpoioua axsipwv dpwv yuo/zarpmng

TPo6oov e Tpwro 6polkai 1o, 0—
p 118 TPAyTo 8p 70750

23 100, 23 518
100 99 ~ 99 99

B. Tnv mpwtn ¢$0opd mou To UMaAdKL akoupundel oto €dadog éxel Slavuoel a PETPA. MeTd avannda
KaLl GTAvel o UPOG pa Kol LEXPL VO AKOUUTINOEL KAl TLAAL oto €8adog Staviel didotnpa maAL pa .
Anhabh amd v mpwtn avamRdnon péxpt tn Seltepn €xel Savloel 2pa pétpa. Opoiwg

oKEDTOMUEVOL TIPOKUTITEL OTL TO GUVOALKO SLACTNA TTOU SLaVUEL TO UIOAAKL lvat:

S=a+2ap+ 20p% + 20p° + .= +%—a Lrp
1-p 1-p

Apaotnplotnta 8. (M3, M7, M8)

@¢éhoupe va umoAoyicoupe To €uPadov Tou Ywplou mou ‘ /
nepkAeleTal amo tn ypadlkn mapdotacn TG ouvaptnong
f(X)=%, tov dfova X' kat v euBeia pe efiowon X=1,

TIOU QVTLOTOLKEl OTO YpOUUOOKLAOHEVO Xwplo Tou Suthavoul
oxnuatog. Emeldn dev yvwpillou e KAmoLov TUTo yLa aneubeiag
UTIOAOYLONO Tou epBadol, pmopoUUE va To Tpooeyyiooupe — °F
UEow opBoywviwy, Twv omoiwv To abpolopa twv eufadwv Ba
elval pwkpotepo n Ba umepPaivel to INnToUpevo. Kabe

' . . f 1 . , . Sl et Y U . >—
opBoywvio €xelL Bdon ion pe —, 6mou To v eival o aplBudg 5 oz o4 os oa
12

Twv lowv Slaoctnudtwy ota omoia xwpiletal to diadotnua [0, 1] . Eva OTLYHLOTUTIO TNG KATAOTOONG

autng paivetal oto oxnua mou akoAouBei, 6mou to Stdotnua [O, 1] £xeL SLalpeBei o 6 Slaotnpara.

0.24
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A. YroBétoupe OTL To dBpolopa twv epPadwv twv opboywviwv mou Pplokovtal KATw amod TV
KOUTTUAN oupBoliletal pe €, Kot to dBpoloua Twv epfadwv twv opBoywviwv nou Bpickovtal ndvw

and v kopumUAn cupPolitetar pe E . Me xprion AoylouikoU (m. x. geogebra) petaPdilete tov

apLBUO6 Twv 0pOoYWVIWY KoL GUUTANPWOTE TOV EMOUEVO TILVAKAL.

<
1l
N
<
Il
()]
<
Il
oo
<
Il
=
o
<
Il
w
N
<
Il
(@]
N
<
1]

AdoU CUUTANPWOETE TOV TIvaKa, Kataypayte Ta peyEOn mou petafdaArlovral kol To €60¢ TNG
petaBoAAc Toug. KAvte plol eKTinon ylo To Sldotnua evtog tou omoiou pmopel va Bpioketal to
{ntoLpevo eufado.

B. Av ywpiocoupe to Stdotnua [0, 1] oe v loa umodlaoTApaTa, £(OULE TNV MAPAKATW ElkOvVa:

Mpayte Twpa oTn yevikA mepimtwon tnv akohoubio &, kat tnv akolouBia E, . Ymohoyiote ta opla

Twv Vo akolouBwwv. Tt mapatnpeite; Mola elkacia YMopeite va KAVETE yla To epfadov tou xwpiou
miou B€Aouie va UTIOAOYLOOU UE;

Evéewktikn AUon

A. Katapydcg, HE Tn GOUYKEKPLUEVN Opactnplotnta avadelkvUoupe plo cuvABn Sladikaocia twv
poOnuaTKwy. TV IpooTtabela voL TPOCEYYIOOUUE TO AYVWOTOo HEYEBOC, HECW TNG MEAETNG YVWOTWV
peyeBwv. MeTA TN CUUMARPWON TOU TIVOKA OVAUEVOURE amd Toug padntég va aviliAndBouv ot
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koBwg To MARBoG Twv opBoywviwv au§avetal, n T Tov &, avéavetal, evw Tou E, pewwvetal. Auto
€XEL WG AMOTEAEOHO va PELWVETAL avtioTolya kat n T g Stadopdg E, —&,. Ou pabntég eival
TA€éov o€ Béon va elkdoouv OtL To epPadov E tou xwplou mou BéAloupe va urntohoyiocoupe Bploketatl
petafy Twv Tpwy &, kot E , 8nhadn ¢, <E<E .

B. Ot padbntég adou ypadouv Toug TUMOUG TwV avtiotolywv akoAouBuwv, urtoAoyilouv Ta OpLd TouG.
Napatnpovv Aowdv otL ot akohouBieg &, kat E €xouv to iSlo dplo. Autd pmopei va toug odnyrioet

010 cupnépacpa otL, adou To {nToupevo epPadov Bpioketal HeTatl Twv 6V0 AAWYV TTOU £XOUV KOWVO
0plo, Apa Kal auTO TPEMeL va €xeL TNV (Bla TwA. 2tn kpilon tou &lddokovta emadistal va
nmAnpodopnoel Toug padbntég otL autn n dtadikacia sivat To kpLtplo tng nmapeBoAng. Emutigoy, n
SpaotnpldtnTa autr amoteAel KAl HLa ELCOYWYN OTNV €vvola TOU OPLOUEVOU OAOKANPWHATOC TIOU
TPOKELTAL Vo S18axBoUV oL pabntég otV eMopevn Tan.

IX0A0

H mapandvw &paoctnplotnta va ulomoinBel pévo av 1o emutpénel to emimedo tng tAENG Ko
AapBadvovtag unodn OtL avadépetal pev oe cUykAlon akolouBlwv, oAAd mapdAnAa Biyel kot
£vvoLleg TTou Sev oupumepAapBavovtal oTo mpoypappa ortoudwv tng B’ taénc.

0&nyieg yia tn Stdackalia tov kepalaiov

A. Znpavtikd EpwTApata Tou Pnopouv va Xpnotponotnfouv katd tn SidaockaAia

e MNwg uropolpe va eipaocte BERatol ATL pia Kavovikotnta ov neplypadetal and ¢puoikolg
aplOpoug Loxuel yla kabe puoko aplOuo;
Me TNV €pWINCN QUTH OTOXEUOUME va avadel€OUE, XPNOLLOTIOLWVTAG KOl KATOLEG OO TLG
T(POTELVOUEVEG SpOOTNPLOTNTEG, TNV AVAYKN TNG MABNUATIKAG anodeléng Héow tTNG HoBNUATIKAG
EMAyWYNG, TPOKELUEVOU va elpacte BEPRaLol yia tnv KaBoALkn Loxu tne.

e MMowa gival n Statumwon TG apxXnG TNG LOONUATIKAG EMAYWYNG;
OL paBNnTéG MpEMEL OXL LOVO va SLATUTIWVOUV TN CUYKEKPLUEVN ap)r], aAAd Kal va eival o Béon va
g€nyouv t Soun Twv Suo Bnudatwv tne.

¢ [wg opiletal pra akoAouBia;

e Tuati n ypadikn napactacn poag akoAoudiag anoteAsital and HEUOVWUEVA CNUELD;
Mpoteivetal, ol pabntég va oxedlacouv YpadLKEG TIAPACTACEL] ONAWY OKOAOUBLWV KOl OTNn
OUVEXELA TLG YPADLKEC TTAPAOTACELG TWV OVTIOTOLXWV CUVAPTIOEWY, WOTE Va €X0UV TN Suvatotnta

™ olykpLong.

e lati anoteAei avaykaltdtnta n sLoaywyr] tTng £évvolag tTng cUYKALONG piag akoAouBiag;
Me TNV €pwINON OQUTA QVASELKVUOUME HLO CNUAVTIKA WO€a Twv pabnuatikwy. Tnv béa tng
T(POOEYYLONG — UTIOAOYLOUOU ULOG AYVWOTNG TTOOOTNTAG, LECW TNG TIPOCEYYLONG TG 0008NTIoTE
KOVTA amod YVWOTEG MOOOTNTEC. EKTOC amd tnv nepintwon unoAoylopol tou gpufadou Tou KUKAOU,
pmopoUpe va avadepBoUpe Kal oTov UTTOAOYLOUO Tou epfadol Tou xwpiou Tou mepkAsieTal ano

™ ypadikn mapdotacn te mapaporic Y= X kattou dfova X'X, dtav X € [0, J] .
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Tiuonpaivel yia pa akoAouBio 6tL Tto pLo tng ival o mpaypatikd aplOuog | ;

AuTto Tou Intape elval va meplypadPouv AeKTIKA oL HaBnTég OTL yla va €ival To Oplo HLag
akolouBiog o mpaypatikog apltbpog |, mpémel kat apkel dAot ot 6pot tng akoAouBiog, €KTOG iowg
anod éva nenepacpévo mMAARBoC, va anéxouv anod to | amdotaon pikpdTEPN amd OmolovSAToTE
Oetkd aplBuo kot av emiAéfoupe. Asv emiBupoUpe va eUmAakel o paBnTAg otov auoTtnpo
HaBnuaTko oplopd Tou oplou.

TLonuaivel ywa pa akoAouBia 6tL To 6pLo TG ElvoL To +00 R T0 —0 ;
'Onw¢ Kol TPonNyouuEéVWE, {NTAUE amd Toug Hadntég tnv avtiotolyn AekTKA Slatunwon otav To
0plo TG akohouBiag elval to +oo jT0 —0.

YndapxeL mAvta 1o 6pLo (nenepacpévo i 0xL) piag akolovBiag;
Mpoteivetal va 60000V apketd mapadeiypota akohoublwv mou Sev ouykAlvouv, WOTE va pnv
SnuloupynBei n avtiAndn otoucg pabntég ot kaBe akolouBia cuykAiveL.

Moleg BAOLKEG LELOTNTEG TWV Opilwv YVwpileTE;
Moleg MPAEELG Elva EMLTPEMTEG KAl TTOLEG OXL 0TNV TtEpimTwon untoAoylopol opiwv akoAouBiag;

Moto sivau To 6pLo twv akoAouBwv lim o , av |a| <lkat limea’, av a>1;
V—>+00

V—>+o0

Nwg prnopoupe va ypaPoupe £va MePLOSLKO SeKabLKO aplOud und popdrn KAdopatog;

4
Moo givaw to lim (1+—j ; O 818dokwv va avadEPEL OTL TO CUYKEKPLUEVO OpLOo glval 0 aplBuog e.
v

. Znueia tou xprilouv WSLaitepng pocoxng

MpEMEL va TOVLOTEL 0TOUG LaBNTEC OTL N AMOSELKTIKA LEBOSOC TNG LOBNUATIKAG EMAYWYNG
Xpnolomoleltatl, 6tav n HetaBAnTn eivat dpuoikog aplBuog.

Na ToviooupE, eMiong, 0TOuG LOBNTEC OTL TO MPWTO BUa ot LEBOSO TNG LOBNUATIKAG EMAYWYNG
elvat amapaitnto. Awadopetikd elvat moAU TBOavo va  koatalnfoupe oe  AavBacuéva
OUUTEPACUATA WG TIPOG TNV KABOAKOTNTA TG PdTACNG.

O enaywylkog cUAOYLOUOG Sev 0dnyel o paBnuatikn anodelen aAld o elkacia Kat
T(POKELUEVOU N ELKOCLA VO OTTOKT OEL LaBNUATIKA VOULOTolnon ammalteital n amodelén tnge.

KaAo elval va TovioTel 6Toug Hadntég n SLakpLon HETAEY mapaywyLKoU Kal EMAywYLKOU
cuM\oyLopou.

Me tn uéBobo TNG LaBNUATIKAG EMAYWYNG 8V amodelkVUOUUE UOVO LOOTNTEG. XAPAKTNPLOTLKO
napadetypa amnotelel n anodelén tng aviootntag Bernoulli.

To nedio oplopou pag akohouBiag eival cuviBwg To cUVOAO Twv BeTKWV akepaiwy. QoTdo0,

OE OPKETEC MEPUTTWOELG EMIBUMOUUE 1) emBAMAeTaL, TO MeSio oplopol pLog akoAoubiag va ekva
1 and 1o 0 1 and kamotov GAAo Betikd aképato. Mo mapddelypa, av BEAOUUE va 0plCOUUE HLa
akohouBia moAuywvwy pe MARBo¢ MAsupwv v, Ba Apoupe v =3

H ypadikn mapdotacn piag akoAoubBiag amoteleital amd Slokpltd onpelo 0TO KAPTECLAVO
eninedo, Ta onoia avAkouv otn ypadLkr mapAcTacn TNG AvIioToL NG cuvapTnonG.

Mo cuvnBLopévn mapavonaon amd Toug Hadntég eival ot to dplo eival évag aplBuog mou Sev tov
Eemepvape 1 Sev ToV «TLAVOUUEY. MPEMEL AOLTOV, e KoTaAAnAa apadeiypata va dei€oupe otoug
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HaONTEC OTL OL TLUEG TG akoAouBiag umopel va sival pikpdtepeg al\d Kal PeyaAUTEPEG Ao TO
0pLo, OTAV AUTO €ival MPAYHUATIKOG apLlOUOG.

e Na tovioBel Wolaitepa 0Tl auto mou pag evdladepel, elval nwg cuumepidEpovtal oL 6poL TNG
akolouBiag, otav n petafAnty v maipvel TOAD UeYOAEG TIUEG. AUTO onuaivel OTL pmopel éva
peyalo mARBog 6pwv Tng akoAlouBiag, ald menepacuévo, va CUUTEPLDEPETAL HE SLODOPETIKO
TpoTMO.

e JuvnBwg oL pabntég KaAouvtal va AUGOUV OOKNOELG UTTOAOYLOROU oplwv. Autd SnuLoupyeL TtV
napavonon otoug Mabntég OtL kdBe akolouBia ouykAivel. Ta va amodUyoupEe TETOLEG
TIAPAVONOELG TPETEL VO 50000V apkeTd mapadeiypata akoAouBLwv ou v cuykAivouv.

o ToMéG dopég oL pabntég xpnotomololy Ta cUMPBOA +00 KOl —00 WG va gival TPayaTkol
aplBpol . MpémeL AoLmov va ToVIoOUHE 0TouG LaONTEG OTL Sev elval mpaypatikol aplBuol, mapd to
YEYOVOG OTL OTLG TIPAEELG OE APKETEG MEPUTTWOELG CUMTEPLPEPOVTAL WG aplBuol. EEGAAou, amo To
YEYOVOG OTL SV £lval TPAYLOTLKOL TTPOKUTITOUV KAl OL apocSLopLoTe LOPPEG.

e Na tovioBei otoug padntég OTL av UTIAPXEL TO Oplo Tou abpoiopatog, TOUu YLWOUEVOU I TOU
ninAikou 800 akoAouBLwv, Sev onualvel OTL UTIAPXEL TO OPLO KABEWLAG £€ AUTWV.
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I AYKEIOY
MaBnpatikda yio OsTIKEG Kot TEXVOAOYLKEG ZTTOUSEG

A’ uépog (AvaAuon)

KEDAANAIO 1°: Oplo — SUVEXELX GUVAPTNGNG

Elcaywyn

Katd Tic apxéc tou 170U Quwva, OTNV QVATTUEN TNG €vvolag TNG ouvaptnong Sladpapdrtios
anodaclotikd poAo n ZupPoAiky AlyeBpa (xprion YpauMATwyv Kol e8Kwv cUPPBOAwWV yla TV

QVaITAPAoTOCN OYVWOTWY, MOBNUaTKwyY TPAafewy, oXECEwWV, KATY) kAt n AvaAutikn Fewuetpla (xpnon
oAveBpkwv cuppoAlopwv o mpoPAiuarta Mewpetpiag).

Ouwg, n évvola ™G ouvaptnong epdaviletal pe £va |
UTIOVOOUHEVO TPOTIO amd ThV apxolotnta, adol avaystal otnv ,
OvAykn Tou avOpwrou va KAVEL OUCXETIOELG METafl Twv |
peyebwv (Faydtong & Impou, 2008). Katd TNV WETEMELTA \
g€eIkTIK TG Ttopeia n omola Stapkel péxpl Ta péoa tou 200u

oL SlapopdwVeTaAL OO TOUG HaBNUATIKOUG TNG EKACTOTE EMOXNG
oLUdWVA PE TG AVAYKEG TWV EPEUVWV TOUG.

O Descartes (1596-1950) oxeblale kaumuAeg and onueia
Twv onolwv T Béon mpocdiople and ta evyn Twv aviioctoxwv | R
TIUWV TwWV €UBUYPAUUWY TUNUATWY (gwk.1). O Leibniz (1646- -
1716), eniong, ywa mpwtn dopd to 1673 avadépetal otov 6po
"suvdptnon™ oe xewpoypadd tou pe ttho "H avtiotpodn

' . . . . 10
péBoSOC TWV edamtopévwy f TEPL CUVOPTHOEWY

, Kotd Ttov
UTIOAOYLOUO TWV TETAYMEVWY TWV CNUELWY HLAG KAUTUANG oo

BLOTNTA TWV avTioTol WV EGATITOUEVWV.

KosoafaU

Tautdxpova, OUwWG, e TNV Topeia TNG e€EALENG TNG €vvolag TNG OUVAPTNONG AVANTTUOCOVTAV KATA
Tov 170 aL. KOl 0 AMELPOTTIKOG AoyLopog (Avaluaon) and toug Newton (1642-1727) kat Leibniz, mapdAAnAa
Kol avegaptnta tou evog amo tov aAhov (Bell, 2000). Katd tov 180 awwva, o J. Bernoulli (1667-1748) 10
1718 kataAryeL 0 €va YEVIKO OpLOMO yla T ouvdptnon kal o Euler (1707-1783) to 1748 oto £pyo ToU
"Eloaywy) otnv Amelpootikiy Avéluon'™", Sivel Tov oplopd e ouvdptnone we oAvePpkiAc ékdpoonc
(avaAutikn €kdpaon) umovowvtag OtL avaAutikn €ékdpacn eival o ahyePpikog tumog (Kleiner, 1989).
Emiong, o Euler, avtiBeta pe pabnuoatikolg Tng eMOXAG Tou, BewWPOUCE WG CUVAPTHOELG OXL LOVO QUTEC

mou Sivovtav anod £va Povo aAyefplkod TUTO, aAAA Kal TLG TTOAUKAQSEG KOl QUTEG TWV OTOLWV N ypadLkh
napdaotacn Atav avbaipeta oxedlaopévn (O’Connor & Robertson, 2005).

® Npoépyetat amod o AaTviké prpa fungor, to omoio eANAnvioth amodisetat pe ta
pApata "ekteAw", " Aettoupyw".

10 Tithog mpwtotumnou : Methodus tangentium inversa, seu de functionibus.
YTithog mpwtdtumou : Introductio in analysin infinitorum
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H mopeia tng Slapopdwaong tng €vvolag tng cuvaptnong cuvexiotnke kat tov 190 al pe TO
npoPAnua tou Fourier (1758-1830) yiwa tn Bswpia tng Stddoong tng Bepudtntag to omoio £0ete wg
gpwTNUa Tt Bewpolpe OTL TPEMEL va eptAapBavel n évvola tng cuvdptnong (Davis & Hersch,1981). O
Dirichlet (1805-1859) €6woe véo oplopd ywa tn ouvdptnon "H uetaBAnt) y eivat ouvdptnon tng
UETABANTNC X, OPLOUEVNC OE EVa SLATTNUA TIPAYUATIKWY, AV & Kade Tiun tne¢ UETaBANT¢ X oto Stdotnua
QUTO QVTLOTOLYEL Uit CUYKEKPLUEVN TN TNG UETABANTAG Y, ELOAYOVTAG OTOV OPLOO TO MESLO OpLoPOU TNG
OUVAPTNONG KOL TO HOVOCHUAVTIO TNG TIUAG Tou Y Xwpig va Bewpeltal avaykaiog o mpooSloplopog Tou
Tpoémou He Tov omoio eykabiotatatl autr n avtiotoyia (Kleiner, 1989). Afloonueiwto eival oOtL, TO
MOVOOHAVTO TNG TG, SLaXWPLOE TV aVamopAoTAcH KLAG KOUUTTUANG, N omola pogpxeTaL ano eiowaon,
ard Tt ypadLkr Tapdotacn pLag cuvaptnong.

O Cauchy (1789-1857) to 1821 oto épyo tou "AhyeBpwkr Avéiuon™" ,

KATAOETEL OPLOMS TNG CUVAPTNONG KOl ATOTELPATAL YIa TTPWTN dopd va N
MEAETAOEL TNV €évvola TNG CUVEXELOG TNG OUVAPTNONG ME QUOTNPOTNTA |
(XpuoavBdémoudog, 2009; Boyer, 1959). H avantuén tng tomoloyiog tTwv j
UETPLKWV XWPWV AELTOUPYNOE KATAAUTIKA Ww¢ MPOC T Slamiotwon OtL N 7 . / -
ocuvaptnon efaptatal Kat arnd th doun Tou cuvolou oto omoio opiletal, i
odNywvtag Ue aUTo ToV TPOMOo 0To Medio oplopol Kol 6To GUVOAO TLUWV / ;"

™G ouvaptnong, evw n avamtuén tng Bswplog cuvolwv tov 200 al ) & !
Slapopdwoe mEPALTEPW TNV €vvola TNG CUVAPTNONG KAl €V YEVEL TNV oy s S
£€VvoLa TNG TPAYHATIKAG CUVAPTNONG TPAYHATIKAG METABANTHG OMWG TNV

£XOUE YVWPILOEL KOl O TtPoNYoU eV TAEN Tou AUKEiou.

H éudaon mou €6wav ol apyaiot EAANVEG padnuatikol otn
"Bewpntikn Katl aflwpatiky mpoomélacn the Mewpetpiag" kuplapyxolos
OTO XWPO TWV HABNUATIKWY UEXPL TwV XPOVWV TNG AvayEévvnong, oAAd oL

MPWTOMOPOL pabnuatikol tou 16ou, 17o0u kat 18ou at. Baociovtav Kkat \
otnv dlaioBnon mépav NG emaywylkng cuAdoylotikng (Apostol, 1962, o.
10). H &dlaioBnon ouwg kpuPel mayideg kal ta padnuatika dev eival o
LOVOC TOMEQC OTOV omoio KAatL mou daivetat "Slatcdntikd" npodaveg, va
arnodelkvueTal OTL ival ev TéAel AdBog (Goldstein, 2006, 0. 120-124). H
npoonabela mou eixe ylvel amdé mOAAOUG paBnuatikolg va

pY3Use U f (j3lty U

"HaBnuatikonowjoouv" tnv Kadnuepwvn avtiAnn (Xpuoavbomoulog,

2009), oénynocav o epyacieg mou amodeixtnkav AKapmes, aAAd Kal oe €éva PeyaAo aplOpd autwv mou
odnynoav oe omoudaieg avakaALpelg "xapn otnv efalpetikr Se€lotexvia kol TNV ayyivola Twv
TPWTOMOPWY AUTWV gpeuvntwv" (Apostol, 1962, o. 10). Epunvevetal, AoOmov, n HMOKPOOKEANG KOl E
Slakupavoelg mopeia e€EAENG TG €vvolag TNG ouvaptnong, epooov adevog n Slaiobnon ookel MOAU
Loxupn enidpaocn aAld Kol adpetépou, SLOTL, PETA TNV auotnph Bepeliwaon TNG €vvolag EMAVEPXETAL Kal
ocuykpouetal pali tng (XpuoavBomouAog, 2009, 6.171). Katd tn Stdpkela Tou 160u, 170u kat 18ou at., and
SLOKUPAVOELG XOpAKTNPLOTNKE KAl N £VVOoLa TNG CUVEXELAG KOL TOU opilou.

Jtnv npoomnadela Stapdpdwaong Tou opLoUoy TNG ouvapTNoNnG, To €pyo Tou Fourier yia tn Stadoon
NG BepUOTNTOC CUVETEAECE KAl OTO SLOXWPELOUO TWV CUVEXWV KAl ACUVEXWV CUVAPTNOEWV OMWE TLG
yvwpiloupe onuepa (Apostol, 1962). H évvola TNG OUVEXELAC MLAC OUVAPTNONG QUTHG TNG EMOXNG
Stakatéyxovtav ano dUo avilAnPelg kaBdoov péXpL TOTE Kal n £vvola tTng cuvaptnong poodlopilovtay wg
avaAuTikn €kppacn. AuTg KoTA TNV omola n ocuvaptnon &gv mapoucotdlel SLOKOMECG KAl TNG AAANG Tou
ekdppalel OtL éva poavopevo akolouBel Tov (6o kavova tng duaotkng (Avépeadakng k.o., 2014; Edwards,
1979).

12 Tithoc¢ mpwtodTumou : Cours d’ Analyse
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O 6pbuog OUWC HEXPL VA GTACOULE OTOV OPLOKO TOU 0pilou OTwG Tov YVwpilouue ornuepa, ATtav Kat
6w pokpUG. H péBodog tng e€dvtAnong tou EVLSofou elofyaye yla mpwin ¢opd otnv Lotopia Twv
MaBnpatikwy thv 16€a Tou opiou, n omoia PEXPL Kal TNV emoxr tou Newton dev unopouloe va anodobel
ME TN Aoywkn auotnpotnta tTwv Mabnuoatikwv ald mopépeve Bactopévn otn Aoyiky diaiobnon kat
gvopoon.

O Cauchy é6woe TOV TMPWTO OpWOPd TOu Oplou cuvdptnong oto mpoavadepOév €pyo ToU
"AAyeBpikiy Avaluon" og avotnpd podnuatikn popon divovtag wbnon otnv avamntuén Tou aneLPOoTKOU
Aoylopou (Avahuong), aAAd pe ekdPACELS TIOU OMALTOUCOV TEPALTEPW SLAAEVKOVON, KoL €V TEAEL, O
Weierstrass (1815-1897) €6wae TOUG OPLOUOUG yla TO OpLO OTn cUyXPovn Hopdr TOUG, EVW O QUOThPA
HaONUOTIKOG OpLOUOG TOU opiou KaBOpLoE Kol TOV OpLOUO TNG GUVEXELAG cuvaptnong (XpuoavBdmnoulog,
2009).

TiLnepLéXeL To KePAAALO 1 KaL WG ALUTO TO MEPLEXOUEVO CUVSEETOL LE TIPOYEVECTEPO OXETLKO.

310 KEPAALO AUTO eEMAVOAQUBAVOVTAL CUVOTTTIKA OL TIPAYLOTIKOL aptOpol, oL LBLOTNTEG TWV MPALEWVY, TNG
Slataéng, tg amoAuTng TUAG Kal Twv pl{wv. OAeC aUTEG OL £VVOLEG Elval YWWOTEC Ao TIC TIPONYOULEVES
Tagelg, elval OUWG PBACLKEG YLoL OAQL TOL EMOUEVAL.

AkoAouBel 0 OpLOMOG TNG TPOYUATLKAG CUVAPTNONG MLOG TIPAYUATIKAG HeTaPAnTAG (medio oplopou,

oUVOAO TWWYV, efaptnuévn Kal avefaptntn UeTaPfAntr, ypadikr mapdotacn). EmavaAappavovral ot
a

VPadIKEG TOPACTACELS TwV POCIKWY CUVOPTACEWV: Y =aX+ /[, y=—,y=ax2, anapaitnto
X

T(POQTTOUTOUEVO YLa T EMOUEVA.

OpiZovtat: n LlodTNTA CUVAPTHCEWVY, O TTIEPLOPLOKOG CUVAPTNGONG OE UTIOCUVOAO TOU MESIOU 0pLOMOU TN, oL
MPALELC ue ouvaptnoelg (mpooBeon, adaipeon, moAAanAaclaopog, daipeon, cuvBeaon).

ESetaletal mwg amno  ypadiki mapdotacn g ouvaptnong y :f(X), X €A, UMopoUE va TIAPOUE TLG

VYPOPLKEC TTOPACTACELG TWV CUVAPTICEWV:
y=Ff(x)£c,c>0,y=f(x*xc) ¢>0,y=f(cx),0<c< 1ic> 1

Kevtpikn évvola tou kedpalaiou eival n évvola tou opilou, mavtayol mapouca o€ OTL akoAouBnoeL.

To 6plo eival évag aplBuog, otov omoio Umopouv va TANGCLATOUV Ol TWEG MLAG CUVAPTNONG 000 KOVTA
BéNoue. To Oplo umopel va pnv eivat menepacuévog aplBpudg, umopsel va ival Amelpo, Umopel akopa Kat
va inv umapxet!

Metd amnd pla SlaodnTikn mapoucioon TNG €vvolag TOU TEMEPACUEVOU 0plou OTO Xy (Xprion MWAKwvV
TILWV KOl -Kuplwe- ypadkwv mapootacswyv Ue TME) mapouactalovial ot LSLOTNTEG Tou opiou (0pLo Kal
Slatagn, oplo kal mpagelg, 6plo ocuvBetng ouvaptnong). AkohouBel n SlaoBNTIK Mapouciocn Tou Un
TIEMEPOOUEVOU OploU OTO Xy, OL LOLOTNTEG TOU N TEMEPACUEVOU oplou (O0plo Kal Sidtatn, Oplo Kot
TMPALELC) KaL N Evvola TNG KATAKOPUHNG Aol UITwTNC.

Adrvovtog Katd HEPOC TPOXWPNUEVEG Teputtwoel (ouvaptnon Dirichlet, ouvaptnon Riemann,
ocuvaptnon Weierstrass kAT) kaBwg Kal TG CUVAPTACELS TTou opilovtal oe PePOVWHEVA onuela, yla Ty
UETA To AUKELO ekmaidevon mepvape otn Bactkn €vvola TG CUVEXELOG. ZUVEXNC Elval Pl cuvaptnaon mou
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o€ KABe SLaoTnua Tou MESIOU OPLOOU TNG UMopEel Vo oXeSLAOTEL « LOVOKOVTUALA». ETOL, L0l CUVAPTNON
elval ouvexnc oe éva onueio x, Tou mediou oplopoUl NG (EcWTEPLKO onpeio | dkpo SlaoTANATOC) av Kol

povo av: lim f(x)=f(x,).

X—>Xg
‘OAeg oL MPALELG LETAEY CUVEXWV CUVAPTHOEWY SLVOUV GUVEXT CUVAPTNON.
OL TOAUWVUHLKEG CUVOPTAOELG €lval cuvexeic oto R.

OL pnTéG ouvapthoelg elval cuvexeic oto medio oplopol Toug Tou eival to R ekTdG Twv PV TOu
TOAUWVU OV TIOU €lval oTov mapavouaoth, érmou dgv opilovtal. TNV GUVEXELD TWV TPLYWVOUETPLKWY TWV
ekBeTIKWVY Kal AoyaplOuikwy Ba tnv e€eTdoou e o€ eMOUeVO KedAAaLo.

210 KedPAAALO auUTO efetdletal TENOG, N cuunePLPOPA CUVAPTACEWY KOVIA OTO +00 (OpLo OTO +0) N
KOVTA 0TO —00 (OPLO OTO —00 ) Kall 0L EVWOLEG TNG 0pL{OVTLAC KOl TNG TTAAYLOC ACUUMTWTNC.

Moieg eival oL oNUAVTLKEG LOEEG Kat €vvoleg Tou Kedalaiou 1.
Mpaypatikog apltOpog

XOAL0: KaBe mpaypatikog aplBpog xel pia dekadikn avanapdotaon. H §gkadikn avanapdotacn pUnopet
va €XEL TPELG HOopPDEC:

Na eival teppatilopevn, my: 1,25
Na eivat amnelpn, aAha neplodikn, my: 0,272727..., 1,99999...
Na eival anelpn kat un neptodikn, my: 0,123456789101112... , m=3,14159...

OL pntol aplBuol €xouv teppatllopevn r mepLodikn avamopactacn. OL appntoL €Xouv ATELPN, KN
TEPLOSIKN avamapdotacon. MNAvia UMopoUE VO TIPOOEYYLOOUME €vav AppnTo HE Mia akoAouBia pntwv
aplBuwv, pe 6on akpifela BENouE. Mo oo Adyo Aoumdv acxoAoUUaoTE e Toug appntoug; OL dppntol
€XOoUuV Peyalo BewpnTiKO Kol TPAKTIKO evSladépov kal elvat avaykaiot yia va kaAupouv Ta Kevd Tou
adrvouv otnv gubela Twv aplBUwWV Ta pNTA onpeia. ETol To cUVOAO TwV MPAYUATIKWY aplBuwy yivetal
TANPEG. MveTal éva aplBUnTLKO CUVEXEC.

e To 1737 o Euler anédele otL oL aplBuol e kat e’ eivat appntot.
e To 1768 o lepuavoeABetdg pabnuatikog Johann Heinrich Lambert amédele otL o m eival
dppnrog.

AnoAutn T

Méow autng TNG évvolag ekdppaletal alyeBpkd n amootacn duo onueiwv Tou atova TwWV MPAYUATIKWY
oplOpwv.

Zuvaptnon
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«H ouveldntonoinon tng évvolag Tng ouvaptnong eeAixOnke pe peyain Bpadutnta kat NABe amd mMoAAEG
KateuOuvoelg. Mia TEtola KatelBuvon ATav N avaykn SLAXWPLOUOU YWWOTWV MAPAUETPWY KAl AYVWOTWY
petaPBAntwy oe pla oAyePpikn efiowon. H ocuotnuatonoinon autol Tou SLoXWPLOUOU €YLVE ATO TOV
Frangois Viéte (1540-1603) kat cUVEBAAE ONUAVTIKG 0T METABAON TTOU £YLVE KOTd Tov 17° awva amod Ty
MEAETN ELOIKWV TPOPBANUATWY KoL KATOOTACEWY OTn Slepelvnon yevikwy puebodwv. O René Descartes
(1596-1650) avtiotoixile yewHeTPIKA TipoPARpaTa 0 aAyePpLkéG eELOWOELG TIG OMoleg mpoomabouoe va
em\Uoel. Avtiotpoda o Pierre de Fermat (1601-1665) &ekwvoloe amd pio aAyeBpikn efiowon kat
anedelkvUe TG YEWMETPLKEG LOLOTNTEG TNG KOUMUANG TOU QVTLOTOLXOUCE O€ authv. EToL n avaAuTiki
VEWUETpla Twv U0 AUTWV avEPWV ElXE WC ATIOTEAECHUA TNV KOTAVONON TG onuaciag tng petaBAnTig,
Baowkol cuoTaTikou TN évvolag TG CUVAPTNONG KoL TNV alENon TWV YEWUETPLKWY KAUUAWY TIoU £yLvav
TOOEG OOEG KOl oL alyeBpLkEG e€LloWOELS. H €évvola TNG ouvaptnong mou dnuloupysital amno toug Descartes,
Fermat, Viéte eival n umoloylotiky, otevr popdn tng, auth dnladn mou Sivetal Pe éva CUYKEKPLUEVO
TOmo A pe évav aAydplBuo umoAoylopol tne. H kivnon evog ocwpatidiov wg cuvaptnon Tou xpovou Kal
TIAPOUOLEG EVVOLEC KIVNTIKAG 1 GUGLKAC peTtaBoAng, kKabwg kat n avamtuén tng AvdAuong katéAnéav otn
VEVIKA] YEWUETPLIKA €vvola NG ouvaptnong. Apyotepa o Euler ¢tdvel oe évav eupUTEPO OPLOUO TNG
ocuvaptnong (6nAadn av to x cupPoAilel plor petaPAnTr TOCOTNTA, TOTE OAEC OL TTOOOTNTEG TOU WE
omolovénmote Tpomo kabopilovral amd autry, Aéyovtal cuVapPTACELS Tou X). H pehétn twv AVoswv
Sladoplkwyv e£lowoewV e HEPLKEG TTOpAYWYOUG Sivel wg AUOELG cUVAPTAOELG TToU Sev Sivovtav anod Evav
avoAutiko tumo. O Joseph Fourier (1768-1830) otn MEAETN QvVANAPAOTACNG YEVIKWY OUVAPTOEWY HE
TPLYWVOUETPLKEG OELPEC, KATEANEE OTNV avaykn Slelpuvong TNG Evvolag TNG oUVAPTNONG «... H ouvaptnon
f(X) maplotd pia Stadoxn TiLwv ou Sivovtal amd TNV TETUNUEVN X, KAL YLa TLG OTIOLEG UTIAPXEL €vag L00G
apBudg tetaypévwv  f(X)... Aev umoBEtoupe OTL oL TeTaypéveG UTIOKEWTAL O évav KOWoO Kovova.
AkoAouBouv n pia Tnv GAAn, UE OMOLOVONATIOTE TPOTO Kal N KABe pia oplleTal wg va Atav Povadikh
TOOOTNTA. JUYKEKPLUEVEG AVAYKEG 08rynoav otn dnuoupyia Tng évvolag Tng cuvAPTNONG 0T CNUEPLVH
™¢ popdn» (2. Neypemnoving, I Nwtomoulog, E. MNavvakoUAlag, AelpooTtikog AoyLlopoc, T. |, ogl 123¢em.)

‘Oplo cuvaptnong

Toviloupe OtTL n €vvola Tou oplou eival évvola torikn! Auto onpaivel Oty yla va €XeL vonua n avalntnon

Tou opiou oto X, € R eivat anapaitnto kat apkei va opiletal n ouvdptnon 6co Bhoupe Kovtd oto X, €R
yla mopadelyua oto cUvolo (X0 -10'° ,XO)U(X0 Xo+ 10100) i LOVO apLoTEPA 1 Povo Sedld Tou X, .
To av opiletat | 6xL oTo X, Sev evbladépel. Na tnv avalitnon tou opiou oto +oo eival amapaitnto va

oplletaL n ouvaptnon oe Slaotnua TG Lopdng (a , 00 ).'Ouowt yla 10 —00

JuvExeLa

«H ouvaptnon eival pLa yevikn évvola. OploMEVEG OWES CUVORKEG KAVOVIKOTNTAG Kot opaAotnTag opilouv
KAQOELG CUVOPTACEWY UE LOLOTNTEG LELalTEPA XPrOLUEG Kol ETUOUMNTEG yla TNV avamntuén thg Avaluong»
(2. Neypemovtng, 2. NMwtomnouAog, E. MavvakoLALag, Anelpootikdg Aoylopog 1987, T. |, oA 138em.)

INUOVTLKOTATN TETOla ouVONKN €lval n cuvéxela. Mo KapumUAn eival ouvexng av tn SLATPEXOUUE UE TO
XEPL HOC TTAVW O€ €val XapTi Xwpi¢ vo ONKWOOUUE TO XEPL MOC. H €vvola TG CUVEXELOC O Onpelo Tou
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nediov oplopou eival torukr. Etot pa ouvaptnon f:A—R eivat ouvexig oto onpeio X, tou mediou
0pLOpOU TNG, OTav yla KABe Betikd aplOud € unmopoupe va Bpolpe €vav dAho Betikd apBuo & (mou

ggaptdral and 10 X, Kol amd TNV €MAOYH TOU €) WOTE va LoXVEL |f(x)—f(x0)|<e yla kdbs X €A kat

X —X,| <8.

Moleg SpaoctnPLOTNTEG | EPWTINACELG 06NyoUV OTNV KOTOVONON TWV PBOCIKWV EVVOLWV KOL TWV
Stadkaowwv tou Kepadaiov 1; Mowa gival ta Paokd epwTApATA TTOU O MPEMEL VoL ATAVTOUV OL
Haéntég;

TO ZYNOAO TQN NMPATMATIKQN APIOMQN

1) Notot givat ot Bstikol aképatoy;

2) Molot elval oL aképatoy;

3) Motoi aptBuoi Aéyovrtal pnroi;

4) Note €évag pnTog ypadetol w¢ SEKASLKOC KaL TTOTE WG MEPLOSIKOC SEKASLKOC aplOLOG;
5) Eilval to aBpolopa Kot To YWVOUEVO pNTWY TAvTa pnToc;

6) Moldg elval o eAdxLoTog BeTIKOG pNTog; Metafl SU0 omolobNTOoTE pNTWV UopoU e va Bpol e Kat AAAo
pNTo0. Mrmopeite va Swoete pLa amodeLén;

7) Yndpxouv aplBuol mou &ev elvar pnrtol; Mwg Aéyovtai, Amodeifte oOtL 0 «/Esivou Aappntog.

Koataokeudote tov +/2 pe kavova kot SlafAtn Kol TOmMoOeTHOTE TOV OToV Aova TWV TIPAYUATIKWY
aplBuwy. Notoug AAOUG APPNTOUC UIMOPELTE VO KATOLOKEUAOETE JE Kavova Kal dtapntn;

8) Moldg lval o AppnTog 77 KO TOLOG €lval 0 dppntog € ; Kataokeudlovtal autol oL AppnToL HE Kovova
Kot Stafntn;

9) Moleg Baowkég mpalelg opiloupe oto R Kal TMOLEG ival oL Baolkeg LOLOTNTEC TwV Tipafewy; Mwg opiletal
n 6tatagn oto R Kot moleg eivat oL LBLdTNTES TG SLatagng;

10) Nwg opiletal n Suvaun Pe PAcn ToV MPAYUATIKO aplBUo a Kot ekBETN a) Tov BeTiko aképato v; B) Tov
OKEPALO V; V) TOV pNTO p; MoLeg elval oL LBLOTNTEG TWV SUVAUEWY;

11) Mwc cupPoAilou e TNV AMOOTACN EVOC TPAYUATIKOU aplBuou x amnd to 0; Moleg elval oL LBLOTNTEC TNG
amOAUTNG TLUAG TTpayUaTikol aplBuou;

2YNAPTHZEIZ
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1) ‘Eva Knto ekvael amo tnv apyxn tou dfova Kal KLVeltal pog Ta aplotepd pe otabepn toxutnta
pétpou 30m/sec yia 5 sec.

a) Na ekppAoEeTE TNV TOXUTNTA V TOU KIVNTOU WG GUVAPTNON Tou Xpovou t. Moo eivat to medlo oplopol
KOLL TTOLO TO GUVOAO TLUWV TNG ouvaptnaong; Na KAveTe Tnv ypadLkr mapdotaon.

B) Na ekdpacete tn B£0n x(t) Tou KlvnToU WG cUVAPTNGN Tou XPOovou t. Molo eival to medio oplopol Kat
TIOLO TO GUVOAO TLHWV; Na KAveTe ypadikn mapdotaon.

2) AwaoTe ToV 0pLopd TNE TPAYUATLKAG CUVAPTNONG UE ULO TIPAYUATIKA LETABANTH.

Avf:A —)R(A c R) glval pla ouvaptnon nwg Aéyetal to obvolo A ; Mwg opiletat To ouVoAo Twv TnG f

Kol Ttw¢g oupPBoAiletay; Tu Aéyetal ypadikn mapdctacn tng ocuvaptnong f; Moo elval n avefdptntn
petaBAntr Kat rtota N e€aptnpévn;

3) Ze kABe pia omod TIC MAPAKATW TPELG TIEPUTTWOELG VO EEETACETE vV OL GUVAPTHOELG, f Kal g eival {oeg kal

av dev eival loeg va Bpeite To péyloTo Suvatd UTOoUVOAO Tou R, 0TO OMoilo AUTEG lval LOEG.

—— X g(x)=+/x+1-1

)=t
B) f(X)=\/;\/HKaLg(X):\/X2—X

o x-1
x> —3X+2

0 1(x)=

N kat g(x)

4) Noleg cuVOPTHOELG AEyoVTaL TTOAUWVULLKEG KAL TIOLEG PNTEG;

MNPAZEIZ ME ZYNAPTHZEIZ

1) Av f:A— R gB—>Reivat 8o cuvapticeig pe ANB#J. Mwg opifovtal ol cuvapthoelg

, f
f+g,fg,F gA fuel eR,f" uev Betkd aképato; MNug kat mdte opiletal n cuvdptnon —;
g

2) Av f(X) =x%Xe [0,2] Koug(x) =X+1,XeR Bpeite 1™ ouvdptnonfog kat oxedidote oto idlo
clotnua agovwy Tig ypadikég napactdoels Twv fog kalg . Awkatoloyeiote yiati n ypadikh napdotoaon
¢ fog mpokintel and oplldvtia petatdmion KaTd va TPog Ta aPLOTEPE TNG YPAPLKAG TAPACTAONG TNG
f . Noto yevikdtepo cupmépacua Byaivel yia Tic ypadikég mapaotdosls f kat h pe h(X) = f(X + C) ,c>0

’
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3) Abote Tn mapamdvw Aoknon

g(x)=2x+1xeR

naipvovtag  a)g(x)=x—1xeR

B)g(x)=2x xeR

4) Nwg petaoxnpatiletat n ypadn napactacn gy = f(x) X € A OTIG TAPAKATW TEPUTTWOELG

a)y=f(x)+c c>0 B)y=f(x)-c c>0 y)y=-f(x) xe A 5)y=|f(X)|,XEA.

OPIO 2TO Xg

2

1) Av f(x)=)§(—_1

0) ZUMITANPWOTE TOUG TTOPOKATW TIVAKEG TLLWV.

X 0,8 0,9 0,99 0,999 0,9999 X1
f(x) f(x)—>
X 1,2 1,1 1,01 1,001 1,0001 X 1"
f(x) f(x)—>

B) Na yivel n ypadikn mapaotacn g f kat va emPeBalwaoete Ta mPOnyoU LEVO CUUTIEPACLOTAL.

v)

y) MmopoUpE va KAVOULLE TV AmO0TO0N TWV 0pBUWV f(x) KOl 2 600 BEAOULE HLKPR KOL YL TIOLaL X oo

To nedio oplopoU NG Umopel va yivel auto;

Mo mopadelypa av n andotacn Twy aplBpwv f(x) Ko 2 B£NouE va givat pikpdtepn Tou 107, éxoupe:

EnavaAdpate tnv idla Stadikaocia yia |f (X) —2| <10™, kAr.

Jupmépaopa:

Oa Aéue 6t lim f(X):é av yla kdBe £>0 unopolpe va Bpolue 6>0 wote va LoyVeL |f(X)—€| <€ ya

X—Xg

K4Be X+ XOKO(L|X—XO|<8.
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2X0Ato0: Avaldoyeg pactnplotnTeg UITopoUV va ELOXYOUV TOUC UOTNTEG QG OTO U TIETIEPAOUEVO OPLO OTO
X, Kot oTo 6pto oto dmetpo. AvaupioBritnta n xprion T.[1.E yia TG ypa@Ikeg mapaoTtaoslg S1eUKOAUVEL THY

Stadikaoia.

ZYNEXEIA ZTO X,

Ma TLG MAPAKATW CUVOPTHOELG VA UTIOAOYLOTOUV:

x-1,x<0

1) f(x)= 1 50 XIT(;lf(x)xILan(x)f(O)
X 1
2_

2100-{5 717G It Im 00,10
m x#0 . .

3) f(x)=1 x XIﬂ}f(x) lim f(x), £(0)
1 ,x=0

Note o ouvdptnon Aéyetal cuvexrig oto onpeio X, tou mediou oplopoy tng; Eival ol mponyolpeveg

OUVaPTAOELG CUVEXEIG OTO X, =0; Kataokeudote duo SikAadeg ouvaptrioelg cUVEXEiG oTo X, =0.

OL TOAUWVULKEG KOl OL pNTEG OUVAPTNOELG Elval ocuvexeig oe kaBe onuelo tou nediou oplopou toug; Na
anobei€ete TOV LOXUPLOUO OaAg.

Mowa gival Ta avapevopeva podnolakd anoteAéopato HETA and tnv oAokApwon tng Stdackaliog tou
kepalaiov 1;

Metd tnv oAokAnpwon tou kepalaiov 1oL padntég Oa npémnel va eivat tkavot:

M1. Na K&vouv xpron Tng €vvolag Tou MPayUaTikoU aplBuol, Twv BacKwy WBLOTATWY TwV MPALEwWVY, TNG
Satagng, TNg amoAutng TLUNC.

M2. Na KAvouv Xpron tng £volag Tng oUVAPTNONG Kol TWV Bacikwy XopaKTNPLOTIKWY TG (Lovotovia,
oakpotata K.AT.) otnv eniluon npoBAnUATWY, OMWC:

1) OL avBpwmoAdyol ekTiHoLV OTL To U oG Tou avBpwrou Sivetal amo T CUVAPTHOELG:

A(x) = 2,89x + 70,64 (yla toug avdpeg) kat M(x) = 2,75x + 71,48 (yLat TIG YUVALKEG) OTIOU X OE EKATOOTA, TO
uUnKoc tou Bpayiova. Ie pio avackadr Bpednke éva 0otod amno Bpayiova pnkouc 0,45 m.

210



a) Av mpogpyetat and avdpa moto NTav to UPog tou; B) Av ipoépxetal amod yuvaika moto Atav to UPog
LU

2) 3to mapakdtw oxnua eival AB = 1, AT = 3 kat MA =2. Na ekdppdoete 1o epfadov E(x) tou xwpiov ANM wg
cuvaptnon tou X = AM, o6tav 1o M Slaypddel To euBUypappo TuAa Al, va KAVETE Tn ypadLkn mapdotach
™¢ E(x), va Bpeite TNV pLovoTovia Kot To akpoTaTa.

3) Al kat A2 tou .3,

M3. Na eléyxouv av §Uo Sedopéveg ouvapTAOELS elval (OEC 1 Lol ATIO QUTEG TIEPLOPLOKOG TNG GAANG
OTWG:

() ="5, 9(X)="7 21()=ExT . (0=

3) A3 tou M.3.

M4. Na ektedoVV TPALeLg PeETAED CUVAPTAOEWY OTWG:

Av f(x):— , g(x):ﬁ va  uroloyioete
g X+1
g fog kat Qo f .
.
M5. Na oavollouv Lo = M&B I olvBeTn ouvaptnon o€ amAEg OMwg:

2 s 2
Av F(X)z(x):_—i(l”'} tote H(x)=... 6mou ]‘(X)z%L kaw  g(x)=x°

M6. Na meplypddouv tn oxéon HeTall ypadlKwV TAPACOTACEWYV CUVOPTHCEWY TIOU TPOKUTITOUV amod
YVWOTOUC LETOOXNUATIONOUE KaBwE Kol To €l60¢ TOU PETACKNUATIOUOU OTIWG:
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2
1) H ypadikn mapdotacn tng g(x):(x—2) + 2 mpokUMTEL amd opOVTIO.  HETATOMLON TN YPODIKAC

TIOPACTOONG TNG f(x) =x? Kotd 2 Se€Ld KAl PETA KATA 2 TAVW.

2) Ad tou MN.2.

M7. Na urtoAoyilouv 6pLa TTOAUWVUULKWYV KaL pNTWV GUVAPTHCEWY OTWG:

1) Av f(x)=X3—5x+7,va urohoytotovv ta: lim f(x), lim f(x), lim f(x)

x—1 X—>+00 X—>—00

x?—5x+ 6

X2 -4 x—1

2) Av f(X)z , VOL UTLOAOYLOTOUV TaL: Iimf(x), Iirr; f(X), lim f(X), lim f(X), lim f(X)

X—>+00 X—>—00 Xx—-2"

M8. Na amodeilkviouv TNV pn Uapén opiou OMWG:

[x-2|
= > oto 2 3) A5 tou M.5.

1) f(x)=ﬁoroz 2) f(x) o

M9. Na urtoAoyilouv dpla GUVOETWY CUVOPTHCEWVY OTTWC:

Av Iimm=6 va urtoloyioete Ta dpla: IimM , Iimf()z(_s) , Iimf(4x) .
x—0 ¥ X2 X—2 x->3 x°—9 x>0 X

M10. Na umoAoyilouv Opla CUVAPTACEWVY OTNV TIEPLTTWON TIOU N Auecn ebapUoyr TWV LELOTATWV TwWV
oplwv kataAnyet oe anpoodloplotn popodr) Onwe:

x> —5x+6

1) loxvet lim
x—2 X—2

= Iirr;(x — 3) ; EEnynote pe Baon tnv TomkoTnTaA TG £VvoLag Tou oplou.
X—

X—>—©

. . 1 3 2
2) loxet lim (\S/XZ +3X—2+ Z()z lim| —x @f|=+———| = 2)|; E¢nvrote e Bdon v TomkoTTA TNG
x>0 \j X X2 X

£€vvolag Tou oplou.

M11. Na umoAoyilouv TG opl{OVTLEG, TTAAQYLEG KAl KATAKOPUGDEC OOUUMTWTES ULAG ouvapTtnong onwc: 1)

_ 2 2 _
X () XA XL ) X . 2 f(x)=\x® —6x+5

x2+1
1E(X)_xz—l ’f(x)_x2—4 Xx—1 X X —

2) A6 kat A8 Tou .3,
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M12. Na evronilouv ta mBava onueio acuvéxelag plag dedopévng ouvaptnong Kal va amodelkviouv
TOUG LOXUPLOMOUG TOUG OTIWG:

2x? -3 x<1 x? —2x (52
Df(x)=1 x-1 X>1,f(X)= Ix+7-3"
Ix -1 x3+4 X<2

2) A7 tou .5,
0&nyiegg yra tn Si8aockalio tov Kepalaiov

Ol pabntég moAec popég Bewpouv GTL LloxUouv Kal Ta avtiotpoda Twv BewpnudTwy f OTL N dpvnon TG
unoBeong evog BewpnLOTOG CUVEMAYETAL TNV APVNON TOU CUMMEPACHATOG. Ma to Adyo autd MPEMEL va
ETILOTACOULE TNV TIPOCOYXI TOUG OTNV TILOTH KOL TIPOCEKTLKN ebapuoyr] Twv Bswpnudtwy. Katd nepimtwon,
yla va avtutapatefolv pe evEeXOUEVEG TAAVEC TOUG, TTPETEL VO XPNOLUOTIOLOU E avTutapadsiypata

Mowa onpeia tou kepalaiov 1 xprRlouv L8Laitepng TPoooxng;

AkoAouBoUv KAmoleg CUVAOELG TAPAVONOELG TWV LABNTWV KAl TPOTEIVETAL WG £VAG TPOTIOC AVTLUETWITLONG
TOUG N Xpron aviutapadelypdtwy. Me ta mapakdtw avtimoapadelypata emSLwWKOUUE va anotpéPpoupe
TOUG HaBNTEG HaG Ao TOU va TTAPAVONCoUV T onpacia Twv BewpnUATwyY Kal Tou Aalsiov edapuoywv
TOUG. ADETEPOU TOUC TIPOTPEMOUKE va PpTLafouv SIka Toug avtumapadelypata, vo ouvepyaotolV HeTaly
TOUG, WOTE N TEPYN TNG avokaluyPng Kol n Aoyl auotnpotnta mou SlEnmouv ta Mabnuatikd va
KUPLAPXOOUV OTLG AVTIARELG TOUG. AUTH TNV TAKTIKA akoAouBoU e Kal og OAa Ta emopeva KedAAala.

1) Ou pabntég petadépouv TNV BLOTNTA TOU  YWOMEVOU SUO  TPOYUATIKWV  oplOpwv
off=0=a=0 1 =0 ougocuvvaptiocelg, Bewpwvrag 6t n wotnta F(X)g(X)= Ocuvendyetal 61t pia
TouAdyLoTov amnd TG ouvaptroelg elvat n undevikh ouvaptnon. Av f(X)g(X) = 0 ywa kdbe X € R, tote
f(X) =0y kabexeR 1 g(X) = Oywa kébe X eR

Avtunapadetyua

0] av x< 1

—2X, av x<0
Ko g(x):|x—]]+x—1= , TOTe

0, avx=0

Av f(X)=|x|-x=
Y ()|| { X—2 avx=1

f(X) g(X) = Oy k&Be X € R, evid Sev LoxveL f(x) =0 yia kdBe x oto R, oUte g(x) =0 yLa kaOe x oto R.
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2) OL padntég petadépouv ™ Abon tng efiowong X°=1<>x=1r x=—1 ot0 R OTIC GUVOPTATELC,
ypadovrag ot F2(X)=1=fKX)=11 f &k )}=—1

Av f2(X) =1 ya kdbe X € R, e f(X) =1 yia kdBe Xe R 1 f(X) = -1y kdoe Xe R

Avurnapadeiyua

_l' x<0 , 2 . . , ,
Av f(X)z 1 50 tote f7(X) =1, yia kdBe x e R, evw dev oxlel f(x) =1 ywa kdBe xR, oUte
, X >

f(x) = —1ywa kabe xeR

3) Av f(X) < g(X) v kéBe X € (0,+00) kau undpxouv ta 6pLa 'XiL';‘of(X) Kat Ix'ﬂl g(X), téte 6a oxvEL
Ixi Lr;f(x) <Iirﬁn0o ax)
AvrutapdSeua

Av f(x) =—%,x €(0,+) , g(x) =%,XG (0,+0) t6te f(X)<9(X vy kéBe X € (0,+0) evid
LoxUeL:

lim f(x)=lim g(x)=0

X—>+0 X—>+00

4) Av &ev umdpxouv Ta 6pla twv f kat g oto X, , TOTE 8€V UTIAPXEL Ko TO OpLo TG ouvdptnong f+ g,

0UTe KoL T0 6pLo g ouvdptnong f- g oo X, .

Avtuunapaderyua

-1,x<0

1,x<C
Av f(X)={1, >0 Kol g(X)z—f(X)z{_l,Xzo,rore:

(f+9)(X=0,9 5 U &Rl (f-g)(X)=-10 5 U X&R), onére:

lim(f+g)(X =02a U o If-igmi(=-
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5) Av urtdpxeL To 6pto T cuvaptnong T oto x, kaw Sev undpxeL To dplo tng g oTo Xy, TOTE Sev UTAPXEL TO BPLO
g ouvaptnong f+ g oto X, .

Avurnapadeiyua

Av f(x)=i2, X # 0 kat g(x)zé, X#0, tote
X X
Ixi_rf(])f(x)=+oo

Sev untdpxeL to 6pLo NG g oto 0, evw:

n09=( + )= ¥+ g()= "+ 5= o

onote: liMh(X) = +oo
x—0

Npoooyn: Av limf (X ) =1 (I e R), tote npdypat Sev undpxeL o 6plo g f+ g oto X, viari,
X=X

m-leR
av untpxe Ba Atav m, +o0 f —oo omdte lim g(x) = lim[(f(x) + X)) —F(X)] = <+
X=X X=X

—0o0

6) Av untdpyeL to 6plo tng T oto X, Kai 6ev undpyeL To 6plo TG J oto Xy, TOTE SV UTIAPXEL TO OpLO
g fg oto x,.

AvtutapaSeyua 1°

fX) =xXeR, s I)!Lr(r)f(x) =0
g(x) = m x#0
- x Aev untapyet to 6pto tng g oto 0.

(f ) =[x|,x %0 .. Im(F GG) =0

7) Av |f(X)| ouvexig oto R, téte f(X) ouvexrgoto R.

Avtunoapadetyuo

-1 ,x<0
f(X) = Aev eival cuveyng oto R ylati Sev eivat cuvexng oto 0
1 x>0
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|f(X)| =1,X e R, eivat ouveyricoto R.
8) Avf, g 6ev eivar cuveyeic oo x, tdTE kaw n ouvdptnon f+ g Sev eivat cuvexrig oto X,.

Avurnapadsiyua

(f+g)(X) =f(X) + gX) =X, X € R(ouvexig)

9) Avf, g 8ev eivaw ouveyeic oto X, TOTE KaL N cuvaptnon fg 8ev eivar ouvexrig oto Xo-

Avtunoapadetyuo

X—2 ,X<O0 X+2 ,Xx< O
(0={315 %20 eco—{ T2 NIe

(f9(X) =x*—-4,xe R

Inueiwon: Ta napadeiypata 10 kat 11 va yivouv oto kedalaio 4

10) Av n eubeia Y = | eivat opiZéviia acpmtwn g ypadikrg napdotaong e f , tote n evbeia
auTh Kat n ypadikn mapactacn ev £xouv Kolvd chuela.

Avtunoapadetyuo

q:g

X—>—00 X—>—0

f(X) =d“— X# 0, onéte Ilmf(x) _I|m q—_o kat limf(x) = lim
X
dx
f(X) =0 22 -0 x= ke, ke Z
X
11) Av n euBeia X = X, elvatl katak6pudn acHUMTWTN TG YpadLKAG TapdoTacng Tng f , tote n evBeia

auTh Kot n ypadikn mapactacn ev £xouv Kolvd ohnuela.
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Avurnapadsiyua

Inx ,X>0
f(x)=1_,

x“+1 ,x<0

H eubeia X =0, 6nhasdn o d€ovac Y'Y, givat katakdpudn acvprmtwtn g C, kat mapoustdiel pe autiv

kowo onpeio, to (0,1).

12) Av g(x0)=0, tét€E n pntr| cuvaptnon R(x)= T)) €XEL KATOKOPU DN ACUUMTWTN TNV EUBELA X=Xo.
gX

Avtunapadetyuo

x?-1
Xx-1

R(X)=
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KEDAAAIO 2: Nopdywyog cuvaptnong

Elcaywyn

Ao TNV €vvola TNG IOPAYWYOoU avaSeLKVUETAL N KEVTPLKA €a Tou Stadopikol Aoylopoul (Apostol,
1962, 0. 113), o onoiog padl pe Tov 0AOKANPWTLKO AOYLoMO amoteAouv SU0 KUpLoug KAadoug tTng avaiuong
Kol Bewpeital 0Tl cUVOETOUV pall TO TILO LOXUPO UEXPL OAUEPQ EPYAAELD yLa TNV e§epelivon ToU GUGCLKOU
koopou (Bell, 2000, t. | 0. 48). O pileg TNG €vvolag NG MapAywyou eviomiovial otnv avalntnon tng
AUONG €VOG YEWUETPLKOU TPOBANLATOG, AUTOU TNG XAPAENG TNG EPAMTOUEVNG OE ONUELD HLAG KAUTIUANG.
Av eival yvwot n 8levbuvon tng edbamtopevng o €va onueio plag KopmUANG TOTe Umopel va
KataokeuaoBel n ebamtopévn TG KAUMUANG oTo oneio auTo.

Ta péca Twv TapalAfAwy perall Toug EUBUYPANPWY TUNRATWY
pE dxpa oTnVv Kwvikn Bpiokovral ewi T iSiag eubtiag wou TEpverTnv EAATIyn ota onpcia H xai ©.
O1 TapaAAnAeg amd Ta H kai © wpog Ta avwTipw eudBiypappe oxnpara epdmrovral Tng EAAEIYng oTa onycia autda avriore

Ewkova 2: Epamrtopeves tng EANedng

O Apxuidng otn mpayuoteia tou "Mept EAikwv" édwoe pe peBOSOUC UNXAVLIKAG TOV 0PLOUO TNG
"éAkag", eml Twv nUEpWV HaAG TG "YPAUULKAG omelpag”, kal mapdbece TPOMO MPOSSLOPLOHOU TNG
edantopévng TNG EAKAG O TUXAlo onpeio tng, Tov omoio amnédele yewpetpkd (Heath, 2001, t. I, 0.83-
94). Emiong, TpOmog KATAOKEUNG TNG EPATITOUEVNG KWVLKWVY TOUWV O ONUEL0 Toug meplypadeTal amno tov
AroMwvio ota "Kwvikd" (Heath, 2001 ; Clawson, 2008) cUudwva pe TG apXEG TG EukAeibelag
lewpetplog (€LK. 6).

Kat evw n e€€AEN Twv MabBnpuatikwy otnv apyaia EANada eixe cuveBel kupiwg pe prhocodikd Kot
BewpnTIKA KivnTpa PO avaltnon TNG ECWTEPLKAG apuoviag. AvtiBeta, ta kivntpa yla tnv eEEAEN TwV
poBOnuaTikwy oamd tov 170 awwva Kot evielBev, mpooavatoAilovtav otnv Slavolén odwv mpog tnv
avamntuén tng texvoloylog, e anotéAeopa oL péBodol TnG EukAeldelag NEwUETPLOG va UV EMApKOUV yLa
TN LEAETN TWV KAUMUAWVY. To YEYOVOG 0UTO 081 yNoE 0TNV avAyYKn avalATtnong VEWV OpLOUWY, OWG oUTOU
NG epanTOUEVNG O ONUelo KAUTUANG, SnAadn TNV avaykn YEVIKEUGNG TOU 0PLOUOU TNG EPATITOUEVNC TOU
KUKAOU o€ TuxoUoa MAEOV KOUTTUAN.
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O Descartes (1596-1650), eéeMnviopéva Kaptéolog, avoakdAupe tnv Avadutikn (Kapteolavi)
rewpetpia™, tnv onola £5woe otn SnpootdtnTa o 1637 pe To £pyo tou "MéBodoc”, evi avefdaptnta and
tov Kaptéowo, o Fermat (1601-1665), emiong emwvonoe tn HEB0So tng Avahutikng (Kapteolavrg)
Fewpetpiog, kabevdg to £pyo, mpodavwe pe S1opopomoLGELS TOU eVOG Ao To dANo, KatdAAnAo epyaleio
VEWUETPLKAG amddeLeng (Bell, 2000, t. | a. 7-9). O Kaptéalog, yla tnv eUpecn th¢ eGAMTOUEVNG KAUTTUANG
o€ onuelo TnG, xpnotpomnoinoe tnv AvaAutikn MewpeTpla OLwG ,0 Fermat, mpoxwpwvtog mapanépa yLa Tov
UTIOAOYLOMO TWV onpelwv €8IKWY KAUTUAWY TWV OTOLWY OL TETAYUEVEG AAUPBAVOUV TOTILKA WEYLOTEC N
EANQXLOTEG TLEG, TAPATAPNOE OTL OTA onuela autd oL epamtdpeveg ival opldvtieg. To MPOBANUA TNG
avalAtnong Twv onuelwv ota omolo Ko KApmUAN TAPOUGCLATEL TOTILKA OKPOTATA EGELXVE VA EXEL AUEDN
OX€ON HE TNV EVPECH TWV 0PL{OVTILWY EGATITOUEVWV TNG KAUTTUANG I} YEVLIKOTEPQ LLE TOV TIPOGOLOPLOUO TNG
edantopévng oe tuxaio onpelo pag KapmoAng, yeyovog mou tov odnynce otnv avakaAuPn KAmolwv
Baowwv 16ewv yla tTn cUANYN ™G évvolag TN mapaywyou (Apostol, 1962, c. 113-114).

MapdAAnAa, o Barrow (1630-1677), amo Ti¢ €5peg Twv Apxaiwv EAAnVIKwy Kat tng MNewpetpiog, to
1660 oto Cambridge, eixe avamtuéel to mMPOBANUa TNG edamtopévng He TO OLKO TOU TPOMO
XPNOLLOTIOLWVTAC YVWOELS MaBNUATIKWY €WE KAL TNV EMOXH TOU Kol KAVOVTAG TIC SIKEG Tou TtapadoXEG, oL
omolieg val pev Asttoupyovoay, oAAG xwpeig va éxetl amodeifel 6tL prmopouv va Asttoupyouv (Clawson, 2008,
0. 364). To mpoPAnua tng epamntopévng oe onueio kapmUANng éluce o NeUtwv (1642-1727) to 1665 adoul
gixe avamtl&el apKeTA TIC aPXEC TOU ATELPOOTIKOU Aoylopoul (Avaluonc) Kot avakaAUEL TO YEVIKEUUEVO
SLWVUHLIKO Bewpnua, ovtag doltntrg tou Barrow amnd to 1661 (Bell, 2000, T. | 0. 152). Onwg avadépel o
onueilwon tou o (6log o Neltwy, KAl TNV omoia avakdAupe o Louis Trenchard Moore, avéntuée to
Stadopkd Aoylopo pe Baon tn péBodo tou Fermat yia tov oxedlaouod twv epamtopévwy. MapdAAnia pe
tov NeUtwva, Kot epyalopevos aveEdaptnta o £vag amo tov aAAov, o Leibniz (1646-1716) avéntuée, emiong,
™ Bewpia tou Stadoptkol Aoylopoul pe cupBoliopolc Stadopetikolg autwy tou Neltwva.

Ewkova 7: H taxVTnTa u KlvntoUl otnv €Alka Tou ApXLUndn wg ouvBeaon 2 Kvoswv

Enl Twv nuepwv pag, akoAouBoupe tig Bewpleg Twv Nevtwva kal Leibniz evw, €xouv uloBetnBel
amo TNV eUPUTEPN EMLOTNHUOVLKN Kowvotnta napepdepeic cupBoAlopol pe autouc Tou Leibniz, site ylati n

B3 Afloonpeiwto givat 6t o AmoMwviog ota "Kwvikd" avakdAupe BepeAtdSELS
VEWUETPLKEC LOLOTNTEG, LOOSUVAUEG UE EELOWOELG OE KAPTECLAVEG CUVTETAYUEVEG (Heath,
2001, t. I, 6.179-180).
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dnuooieuon tou mponynonke, gite ylati eival neplocdtepo evypnotol, autwyv tou Nevtwva (Bell, 2000, t.
). ELlbikotepa, otn AsutepoBabuLa Eknaideuon xpnotponoloUpe toug cuBoAlopolg tou Lagrange (1736-
1813) toug omoioug eloryaye Mol apyotepa, ota TEAN Tou 180U alwva, MAPLOTWVTOC TV TTAPAYWYO ULOC
ocuvaptnong f pe f' kat Tnv T tg oto onueio xo He f'(xg), TN Seltepn mapdywyo pe ", ... v viootH
TAPAYWYO HE ) ko avtiotolya oupBoAilovtag Tig TIUEG TOUG.

FewpeTPLKA SLOTUTIWHEVOD, TO Baotko TPOPANpa tou Stadopkol Aoylopou amotelel n eUpeon NG
SLevBuvong Tng edpamtopévng o€ Eva onUelo plag KOUMUANG. Alkaltwvovtag, Opwe, Tov ApXLUndn o omolog
oUpdwva pe tov Heath (2001) avadepe OtL «mpwta yivovtal cadry o€ HEVO HEOW MLAG UNXOVLKAG
peBodou, mapdtL EMelta MPEMEL va TapouctacBolv péow NG lMewpetplag...»(o. 39) kat mpayuartt
OULVBVOOE KWNHATIKEC HEBBBOUC (elk. 7) yia TV edamtopévn ot onpeto tne Akac™, pohovédtt n évvola
NG MAPAYWYOU apXIKA cUVEEBNKE e TNV eVpeon TNG ePAMTOUEVNG KAUTTUANG O€ onuelo Tng, anebeixdn
TEALKA OTL TPOOdEPETAL EMIONG KAL yld TOV UTIOAOYLOUO TNG OTLYULaiag TaxUTNTOC KAl &V YEVEL TOU
OUVTEAEDTH LETABOANG LLOG CUVAPTNONG O€ onEeLo Tou ediou opLopoU TNG.

TLnepLéXEL TO KEPAAOLO 2 KOLL TIWG ALUTO TO TIEPLEXOUEVO CUVEEETOL LE TIPOYEVECTEPO OXETLKO.

210 kKedpdAalo auto, Slvoupue amavinon o€ éva GpaLVOUEVIKA OIAG €PWTNHA, TOU OMOloU n amavtnon,
ouvoEBNKe oteva pe kABe avamtuén otnv emotiun kot ota Madnpatikd amd to 1600uX, wg Kat oripepa.
To epwTnua elvat: «TL glval oTyULala TAXUTNTO KoL TTWG UITOPOUE VO TNV UTIOAOYICOUUE;». ALEOWG LETA
Sivoupe amdvinon oto «lcoSUvao» EpWTINHA «Ttold glval n KALoN TNG YPOUUAG Y =f(X), xeAcR, o0
onueio NG P(X0 T, )) ;» 0b8nyoluooTe £€TOL OTOV OPLOMO TNG TOPAYWYOU HLOG GCUVAPTNONG
y =f(X), X € A 010 X=Xy KaL otnv glpeon tng e€lowang tng epamtopévng tng ypadikng mapdoTaong tg
y=f(x), xeAoto onpeio g P(X,,fl,)). Amodewvioupe petd, 6t To va éxet n ypoppn
y=F(x), xeA edartouévn oto P(X, ,f,) ouvemdyetar 6t eivar kat cuvexrig oto P(X, ,fl, ). Av
6uws T P(X, T, ) eivar «éva axunpd onpeio» g vpappds y=f(x), XeA, téte n ypoupr éxet
katakopudn edamrtopévn N dev €xel edpamtopévn oe autd. Apxiloupe mAvia He TIC OMAEG LOEeG,

KOLTA{OUNE TO TIPAYHOTA ONwG ol podnuatikol tou 17° awva kat evioxUoupe 600 eivatl Suvatd
SwailoBnon pe tn Aoyikn, Xwpilg va €fexvolUE OTL n aAuoTnPOTNTO Kol N akpifela sival Boaoika

df
XOPOKTNPLOTIKA Twv Mabnuatikwyv. Opiloupe tv mapdywyo cuvdptnon ' n d_ pLog ocuvaptnong f kat
X
uTtoAoyi{oUE TTOPAYWYOUG BACIKWY CUVAPTHOEWV.

AkolouBouv ol kavoveg mapaywylong (abpoiopartog, ywvopévou, mnAikou, cUVBEeTNG cuvaptnong). TEAOC,
AUvoupue mpoPAnuata pubuol HeTaBoAng.

%0 ApxtuRdnc £8wae yLa mpwtn dopd Tov AUoTNPO 0PLOUO TS YPOAUMKAC OTtElpac, TNV
omola autoc ovopale EAka, wg €EAG: «Av pLa npevBela, n apxr TNG omolag mapapEVEL
otaBepn, avaykaotel va eplotpadel pe otabepr ywviakn taxutnta o€ €va eninedo
£€w¢ O0tou emotpePeL otnv B€on amo tnv omola ApxLoe n TepLoTpodr KAl oV cUYXPOVWC,
kaBwg n nuLleuBeia meplotpedeTal, va onpelo Kwveltal pe otabepn TaxuTnTA KATA
UNAKOG TNG, apxilovtag amnd Tnv apxn tng, To onueio Ba Staypdyel oto eninedo pa
EAka». Xto BLPALo Tou «Mepl eAikwvy» yiveTal pio LeBOSIKA HEAETN TWV LOLOTATWY QUTAC
(HEATH, 2001).
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f(x+dx)

Allx)
P agrf(x)
f(x) = apgiitos :F: \ 4
= v - -
: dx=Ax
ol x Y +aX "

Moieg gival oL oNUAVTIKEG LOEEG Ko €vvoLeg Tou Kedalaiou 2.

e H glpeon ¢ kAiong tng epamtopévng TG ypadIkrg mapdotaong pHiog cuvaptnong o€ éva onueio
™me.
lotoptkd oxoALo: Snuavtiko kivntpo yia ™ dnuiloupyia vewv uadnuatikwyv pedodwyv eivat n unoapén
npoBAnuatwy mou Sev umopouv va AuBouv Ue N YVWOTEC TEYVIKES Kal LOEeC. To Tpiywvo PRT eivai

Af(x)
AX

TO XQPOAKTNPLOTIKO Tplywvo tou Leibniz. O Adyog elvat n kAion tng¢ téuvouoac PQ kot o Adyog

df(x)
dx

df(x) kot OX yivouv apketd pikpd, n epamtouévn evdeia Sa TAUTIOTEL OYeSOV UE TNV KAUTUAR,

SnAwvel tnv kAion tng eAMTOUEVNG TNG KAUMUANG ato P. O Leibniz toxupiotnke otL Otav ta

énAaédn to kaumuAo tunua PQ Ba tautiotel ue to PT. Apa n epamntouévn evdeia CUUTIMTTEL oXESOV UE
™V KaUITUAN kovtd oto P. Ot 500 ypauuéc ouws da tautilovray UOVo av CUVETILTTAVY Ta onueia P ko
T, 6nAadn otav 10 YapaKTNPLOTIKO TPIYWVO CUPPLKVWVOTAY O GHUELD. 2TV MEPINTWON OUWS AUTH, O

df(x)

Adyog Ja Enalpve TV ampoodloplotn Hopen 6 Me tnv évvola tou opiou AUVETaL 0 yopdLog

0
beouog Tou 6 ko To ouuBoAo tou Leibniz 1Tov o (6Lo¢ Jewpouoe oav mnAiko U0 TMOAU Ukpwv

dx
df(x): im Af(X)

-0 AX

avénoewyv opiletal avotnpd we €nNg: . (avaAutikotepa, E. Maor, H wotopia evog

apBuou, 2005)

e  Pubuog MetaBoAng.
lotopikd oydAto: H emivonon tn¢ mapaywyou MPEMEL va uotpaotsi avdausoa otov Leibnizkat otov
Starmpenn AyyAo padnuatiko kot euotko IsaacNewton (1643-1727). O NeUtwv emivonoe to AoyLouo
twv powV (fluxional calculus), ortwg o ibLo¢ Tov ovouace. Oswpnoe ULa KAUTTUAN va Tapayetal oo )
ouvexn kivnon evoc onueiou. Etot av M(x,y) elvat to onueio mou mapayel TtV KOUTUAnR ot
OUVTETAYUEVEG TOU X Kal y ueTaBaAdovral katd cuVeXr TPOTO UE TO XPOVO (€ival oL pEOUCEG KATA TOV
Nevtwva). Oa Souue TWpa UE Eva MAPASELYUA TTWC UTTOAOYLOE TIG POEC TOUC:

Ag rtapouue to onueio M(x,y) va Kiveltal otnv KaumuAn y= X SupBoloe E kat E ti¢ poéc touc (touc
puBuouc petaBolAnc toug). Ze Eva eAayioto ypoviko Siaotnua At (o NeUTwv xpnoluormoince to
oupBoAo 0), n petaBoAr tou x eivar E At +x kaw n petaBolr tou y eivat E At +y, ondte Sa éxoupe:
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Ent+y= e nt )% & nt +y=e’nt’+ 2e pt x +x° fj & nt=e” pt’+ 2e nt x. Karémw Swaupei pe nt,
OTOTE NMPOKUTTEL é:ezpt + 2e X. TeAikd Fétel At=0, onote €= 2¢€ X.

H mapanavw uédodog eival yevikn kot UMopel va epapuootel oe onolteabrnote U0 pEoUdEG mou
ouvbéovral ue kamota eéiowaon. Me tov Tpomo auto, urmoloyilouue T axéon twv powv (puduwv
uetaBoAng) Suo uetaBAntwy mou cuvbdéovral ue pia eéiowan. Mepattépw, av Slapécoule T por Tou

Y UE TN PO TOU X, TIPOKUTTEL ¥:2X, énAabdn n kAion tng epantougvng t¢ KauUmuAng y= X%, oto
X

onueio ¢ M(x,y). (avahutikotepa, E. Maor, H totopia evog aptBuou, 2005)
Ze mola epwTrpaTa 0o MPEMEL VAL amavToUV oL Ladnteg;

1) ‘Eva KvnTo Kuveital o€ afova kol X = X(t)s[vou n ouvapTnon tng B£€0NG TOU TNV XPOVLKI OTLYUN t.
a) Nwg umoAoyiloupe TN Héon TaxUTNTA TOU KLYNTOU TO XPOVIKO SLAcTnua [t,t + At];

B) TL ovopdoupe otyptaia tax0TNTA TOU KWVNTOU TN XPOVLKH OTlyunA t;

2) Avy=f(x), xeA eivar wa ouvaptnon kat P(X, ,f, ), |\/|(X0 +h,f(XO+h)) elval po ouvaptnon
™G ypadLkng mapaotaong tng f.

a) Nwg umoAoyiloupe TNV KAlon (cuvteheotr SlebBuvaong) tng AM ;

B) MmopoUue va KAVOUWE Xpron tng €vvolag Tou opiou Katl va umoloyiocoupe TNV KALon TNG YpadLKAG
noapaotaong g fotoP;

y) Mota eival n e¢lowon tng edpantopévng tng ypadikng napdotacng tng f oto P

3) Av y=f(x), X €A eivat pwa ouvdptnon
a) Note n f Aéyetat mapaywyioiun oto onueio X, € A;

B) Av n f elvau mapaywyiown oto X, € A tote eival Kat cuvexng o’ auto; loxveL To avtiotpodo;

4)Av y =f(x), xeA eivaw pa ouvdptnon
o) Moéte n f Aéyetal mapaywyiolyn oto A ;
B) Nwc¢ opiZetal n mpwtn mapdywyog cuvaptnon f' tnef;

y) Nwg opiovral oL mapdywyol avwtepng taéng 7, 7, ..., ) wmef;
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MNota gival Tl AVAUEVOUEVA LaONCLOKA AMOTEAECHATO META OO TNV OAOKANPwWoN TNG Sidackaliag Tou
kepalaiov 2;

Meta tnv oAokArjpwon tou kKepaAaiov 2 o padntég Oa npénel va eival tkavoi:

M1. Na opiouv tn péon ToxUTNTA KWWNTOU TIOU KLVELTAL 08 Afova, TO XPOVIKO SLaoTnua [t,t +At] KoL n

' o , , x(t+At)-x(t) Ax
Béon tou TV xpovikn t Sivetal amd tn cuvdptnon x=x(t) wg; ——————~ = —

At At
. X(t+AL)—x(t .
M2. Na opiZouv tn otypiaia taxUTnTa WC: Allmo% = Allm()% = X'(t)

M3. Na avayvwpilouv tnv kAion tng téuvoucag PM tng ypadlkig mapdotaong thg cuvaptnong y=f(x),

X € A pe P(x,f(x)) kaw M(x+h,f(x+h)) wg : f(ng_f(x)

M4. Na opifouv wg KAion tng kapumuAng y=Ff(x), X € A oto onueio tng P(x,f(x)) To 6plo: Ihing
.

f(x+h)—f(x)
h

M5. Na cuoyetilouv ta M1,M2,M3,M4.

M6. Na opilouv th mapdywyo th¢ cuvaptnong y=f(x), X €A otn Béon x=a Kat va K&vouv Xprion twv

f(a)= d(a) . fla+h)-f(a) . f(x)-f(a) . f(z)-f(a)

adx h—0 h x—a X—a z-a Z—a

CUUBOALOUWV:

df
M7. Na opilouv tv mapdywyo f' n d—tr]q ouvaptnong y=f(x), X€Akabwg Kal TIC TOPAYWYOUS
X

QVWTEPNG TALNC.

M8. Na amobelkviouv OTL KABe mapaywyilolun cuvaptnon o onpeio tou mediou oplopoU TG elval Kal
OUVEXNG O€ AUTO, va KAVOUV Xpron T avildetoavtiotpodng mpotaong kat va ivouv avtutapadeiypata
yla tnv avtiotpodn mpotaon.

M9. Na urtoAoyilouv mapaywyous Bacikwy CUVOPTAGEWY LE XPHoN TOU opLopoU.
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M10. Na kdvouv Xprnon Twv Kovovwv mapaywywong (abpolopatog, ywopévou, mnAikou, oUvOetng
GUVAPTNONG) GTOV UTIOAOYLOUO TAPAYyWYWY CUVAPTOEWV.

M11. Na umoAoyilouv TNV €fiocwon tNg ebaMTOUEVNG ULOC KAUTTUANG O éva onpeio tng omweg 1)A9 tou

M.Z. 2)Na Bpebel n e§lowon tng edpamtopévng tng ypadLkig mapaotacng Thg f(X) =3¥x* ot X, =0

d
M12. Na gppnvelouv TV mapdywyo d_y w¢ pubuo petaPolng tou peyéboug Y
X

WG P0G X Kal va ETUAUOUV TIPOoBAR AT OTIWG:

1) H B€0n evog kivntoU Ttou Kiveital og d€ova Sivetal KAOe Xpovikr oTyur] t anod t™
ouvdptnon Béong: X(t)=t>—6t°+ X — 4t e[ O,q

o. Na BpeBei n B£on tou KivntoL TN Xpovikn otyun [1=0.

B. Na Bpebei n taxvtnTa TOU yla KAOe Xpovikr OTyUn, KOBWE Kal n emtdyuvon
Tou.

v. Na BpeBoUv oL XpOoVIKEG OTLYUEG UNSEVIOUOU TG TaxUTNTAC.

6. MNola ypovikd StooTApaATa To KvNTo KLveital mpog ta Se€ld Kol mola pog Ta

opLoTEPQ;
€. Na BpeBel to cuvoAiko Staotnpua.

otT. Na BpeBel n péon taxvTNTA TOU KLVNTOU.

2) Eva kwnto onueio M €ekva amo tnv apxn Twv ofOVwV Kal KLWVEITOL KATA UAKOG TNG KOWTUANG

2

1
y :ZX , X>0. e owo onueio TNG KOUIUANG 0 pUBUOC HETABOANAG TNG TETUNUEVNE X TOU M gival (oog pe

TO pUBUO PeTABOANG TNG TETAYUEVNG TOU Y, av uTtoTeBel OTL X (t) > 0 yla kaBe t = 0.

3

1
3) ‘Eva epUTOAIkO A Kiveitol Kotd MAKOG TNG KOUMUANG Y :—§X , X<0, m\nowdovtag tnv akth Kat o

npoPoléag tou odwrtilel kateuBeiav eumpog (oxAua). Av o puBuog petafoAng TNG TETUNUEVNC TOU
meputoAlkov Sivetal amnod tov Tumo

o t)=-at)

va Bpeite 10 pubud peTafoAn TNG TETUNUEVNG TOU onpeiou M NG aktng oto omolo mépTouv ta pwta Tou
TiPOBOAEQ TN XPOVLKH OTLYUA KOTA TNV OTtol0l TO TEPUTOALKO EXEL  TETUNUEVN — 3.

4)A10 tou N.1.
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5)A11 tou MN.3.
6)A12 tou N.3.
0d8nyieg yia tn Si8aockalia tou kedpalaiov

MpoTelvOpEVN §paoTNPLOTNTA VLA ELOAYWYI] OTLG EVVOLEG :

H B€on evog UALKOU onpeiou Tou ekteAel evBUYpaupn kivnon ekdpaletal e Tn cuvaptnon X(t) =t* +t

OOV TO t YETPLETAL O SEUTEPOAETTAL.

o) Na Bpebei n péon taxltnTa 0T TTOPAKATW XPOVIKA Slaotruota:
(i) [0,2] (ii) [0,1] (iii) [0,0,5] (iv)[O,0,1]

B) Na BpeBel n tayvtnta 6tavt=0.

v) Na oxedlaotel n ypadikr mopdotacn Tng cuvaptnong X = X(t) .

6) Na oxeblaotouv ot tépuvouceg and to O (0,0) tng ypadikng mapdotaong Le cuVieAeoTr) dlevBuvong Tig
MEOEG TOXUTNTEG TOU EPWTAMATOG (at).

Emiong, va Bpebel kat va oxedlaotel n edpamtopévn TG KOUUMUANG TNG CUVAPTNONG X:X(t) oTo onuelo

TG e t=0.
Mowa onueia tou kedpalaiov 2 xprRlouv L8Laitepng TPOooxng;

AkoAouBoUv KAmoleg CUVAOELG TAPAVONOELG TWV LABNTWV KAl TPOTEIVETAL WG £VAG TPOTIOC AVTLUETWIILONG
TOUG N XPNON avIutapaSelyLATWV.

1) Av yia TG mapaywyiotpueg ouvaptroels f, g loxvet: f(x)>g(x) yia kabe X € Atote f'(x)>g'(X) yua kabe
XxeA

Avtunoapadetyua:

1 1
Av f(x)=—,xe€©,+o)kat g(x)=——, xe(0, + ), tote
X

X

1 1
f'(X):——Z, X e (0, +o) kot g'(x):—z, X € (0, + o), ondte

X X
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f(xX)>g(x), ywkdde x €(0, +0), evw f'(X)<g'(X), yakdbe X (0, + o)

2) Av ot ouvaptioels f,g Sev eival mopaywyiolUeg 0To X, TOTE kat To dBpolopa f+g kat To ywopevo fg bev

glval CUVOPTACELG TAPAYWYIOLUES OTO X, .

Avtunapadetyua:

OL ouvapTnOoELG f(X):|X| Kol g(x) :—|X| bev eilval mapaywyiolpeg oto 0, evw to AOPOLoPA TOUG KAl TO

YLVOLEVO TOUG eival mapaywyiolueg oto 0, adou (f+g)(x) =0 kat (f-g)(x) =—x%,yiakdfe XeR.

4) Av n ouvaptnon g eival mopaywyioyin oto X, kat n cuvdptnon f Sev eivat mapaywyiown oto g(xo)

16te n oUvBeon foQ Sev eivar mapaywyiown oto X -

Avunapadeiyua:

H ouvapton g(x)=x"eivat tapaywyiown oto 0, n f(x)=|x Sev eivar mapaywyioun oto g(0)=0,

£VW n olVOeoH Toug, (fog)(x) =X?, eivat mapaywyiowpn oto 0.

5) Av n ouvdptnon g Sev eival mopaywyion oto X, kat n cuvdptnon f eival nopaywyioun oto g(XO)

16te n oUvBeon foQ Sev eivar mapaywyiown oto X -

Avtunapadetyua:

H ocuvaptnon g(x)=|x| Sev elval mapaywyiown oto 0, n f(X):X2 gival mapaywyioyn oto g(0)=0,

€VW N oUVOeoT) TOUG, (fog)(x) =X?, elvat napaywyiown oto 0.

6) Av n ocuvdptnon g dev eival mapaywyiown oto X, kat n cuvdptnon f Sev eival mapaywyioun oto

9(X, ) tote n ovveeon fog ev eivar mapaywyiown oto X, -

Avtunapadetyua:

H ouvdptnon g(x)=x —|X| Sev elval mapaywyiowun oto 0 kaw n f(x)= X+|X| Sev elval mapaywyioun

oto g(0)=0, evw n f(@(x))=0 eivar napaywyiown oto 0.

7) Av n guBeia € elval epamtopévn Tng ypadikng mapactacng tng f tote n € ev £xeL GAAA Kowva onueia pe
tn ypadikn mapaotacn tng f, ekto¢ amno to onueio enadnc.

Avtunapadetyua:
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2
H euBela Yy=0 mou elvar ebamtopévn g ypadkng napdotacng tng f(X):X3(X2—1)(X2—4) oto

0(0,0) kat Samepva tn ypadikr mapaotacn tng f kal £xel pe auth, ektog tou O(0,0), kal GAAa Kowd
onueia ta A(1,0), B(2,0), A’(-1,0) kaw B’(-2,0).

A§lomtoinon tn¢ Texvoloyiag otnv Stdaokalia tou kedpalaiou.

Oplopéveg poBnuatikéc £vvole¢ amd t ¢von toug daivetal OtL Sdnuloupyolv TpofAuATA OTH
SdaokaAia kat otn padnon toug, emeldry eivat SUokoAo va omrtikomolnBoUv Ue ta Tapadooiakd
S160KTIKA péca. Itnv AvaAuon elval evtovotatn n avaykn xpnong T.M.E. Xto mponyoUuevo Kepahalo
npoteivape tn xprion T.M.E. yla TV mapouaciacn Tng €vvolag Tou opilou. e auto to kedaAalo toviloupe
OTL N aAPoUGiacn TNG MAPAYWYOU WG CUVAPTNONG UIMOPEL va YiVEL e TG §pacTnPLOTNTEG TWV LOTOTOMWY
Tou TtpoTEeivel To MNMpoypappa Imoudwv:

http://webspace.ship.edu/msrenault/GeoGebraCalculus/derivative_as a function.html

http://webspace.ship.edu/msrenault/GeoGebraCalculus/derivative_at _a point.html
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KEDAAAIO 3° : MeAétn cuvaptnong

Ewcaywyn

Ot poBnuartikol tou 160u at. géeAduPavav tov appnto AOYo wg aplBud Kot Tov avilpetwrlav
VEWUETPIKA (Boyger, 1959) pe omotéAecpa vo EMIKPATEL olyxuon otn
Kkatavonon tng évvolag TnG ouvéxelag adol To cuvexég tng eubelag Twv
TPOYUATIKWY  OUVOEETOL AQUECA WE TN OUVEXELM TNG OuVAPTNONG
(XpuoavBdmouAocg, 2009).

3ta TéAn Tou 180U al. oL UHWOELG UEXPL TOTE OTO XWPO TNG AvAAuong
elyav mAéov avadeifel otL n SlaloBnon pmopel TMOMEC dopég va emAUEL
npofAuata, aMd ocuvABwg Snuloupyel olyxuon. O Bolzano (1781-1848),
UTIEPHAXOG TNG KOONUATLKAG auoTtnpotnTag Kot BepeAiwong, otnv mpoonadeld
TOU va amokOyEeL T €VVOLEC TOU XPOVOU Kal TNG Kivnong amd Tov opLopd
MaONUOTIKWY €vvolwWV OL omoleg odnyoloav ot SLooONTIK KoL EVOPATLKA
avtiAnyn tou xwpou (Boyger, 1959), £6waoe To SLKO TOU OPLOUO YLA TLG CUVEXELG

ouvaptAoelg to 1817: "... n ékppaon ot uta ouvdptnon T (X)uetaBaAreta Bolzano, rmy1: Wikipedia
OUU@WVA UE TO VOUO TNG CUVEXELXG Yla OAEC TIG TIUEC TOU X UEoa N €éw amto
kamoila Soougva opla, S onuaivel timota dAdo mapd OTL: av To X elval kamota Tétola Tun, n dlapopd
f (X+ w) — T(X) uropei va yivel uikpdtepn and onowadrimote Soouévn moodtnta, ue TNV npolinédson va

TTAPOULE TO @ 0008NmoTe ULtkpo F€Aouue" (Russ, 1980). EmumAéov anédelfe To Bewpnua Twv EVOLAUECWV
TLUWV YLoL CUVEXELG OUVAPTNOELG,.

310 ouvovBUAeUUO EMAYyWYLIKAG CUAAOYLOTLKNG, SlaioBnong, €lkaclwy Kol €V UEPEL MUOTIKIOUOU
TIOU ETIKPATOUCE OTO XWPO TNG avAAUCNG akoun kal tov 180 at. (Apostol, 1962), o Cauchy (1789-1857)
€6W0e TOV OPLOUO TNG OUVEXELAG MLOG OUVAPTNONG OpPLOpEVNG ot Slaotnua to 1821. O Cauchy 6ev
avadEPovTav O ATELPOEAAXLOTA ULKPEG OTADEPEG TOCOTNTEG, OANA AMESLEE TNV €Vvola TNG CUVEXELAG LUE
Baon to Oplo kal OxtL To avtiotpodo, Onwe Kat o Bolzano (Boyger, 1959). O Weierstrass (1815-1897),
anméSwoe, OTN OUVEXELA, TOV OPLOMO ME MeYaAUTEpN ocadrvela Kal akpifela. evw n KOTAOKEUN Twv
TPAYUOTIKWY aplBpwy e6paiwaoe TV €vvola Tou cUVEXOUG Kal Tou ameipou (XpuoavBonouAog, 2009).

Afloonuelwto, otL o Fermat (1601-1665) mpogPAee oe kAmoLo Babuo, Tnv EMoyr MOU EMIKPATOUCE
n &taicBnon ota pabnuatikd, tnv e€EALEN Tou Aoylopol , avektipntn npoodopd otov Neutwva kat Leibniz
opyOTEPQ, KoL QVENMTUEE UL LEBOSO yla TOV TPOCSLOPLOUO TWV TOTILKWY UEYIOTWY Kal eAaXioTwy Kol TwV
£PAMTOPEVWV KAUTTUAWY, OUCLOOTIKA LooSUvapn LLE TNV TTAPAYWYLOLLOTNTA.

TLnepLEXeL TO KEPAALO 3 KO TIWGE QLUTO TO TEPLEXOLEVO CUVSEETOL LE TTPOYEVECGTEPO OXETLKO.

To kepahalo auto apyilel pe tn dlatvnwon tou Bewpnuatog Tou Bolzano kol Tn YEWUETPLKI) €pUnVELa
TOU. XTn ouvéxela anodelkvUeTal To Bewpnua Twv eVOLAPECSWY TILWY KAl To BOCIKA CUUMEPACHUATA TOU:
1) kaBe cuvexng cuvaptnon o dtaotnua A ou dev pundeviletal oto A, Slatnpei o (6o mpodonuo oto A, 2)
KABe ouveyng ouvaptnon o dldotnua A, dtatnpel To mpoonud tng o kAbe éva amod Ta SlaoTUATA OT
omola ot dladoxikeg pileg Tng xwpilouv to Sdctnua A. AkoAdouBouv kal gppnvevovtal SlooOnTika ot
TIPOTAOELG JLE TLG OTOLEG BplokouE TO GUVOAO TLUWV HLOG CUVEXOUG KAl yvnolwg povotovng cuvaptnong f

oe dudotnua A. (Av f cuvexrg kat yvnolwg avfouoa oto(a,ﬂ], TOTE f((a,ﬁ])z( IirTl f(X),f(,B)] KATT)
X—a

3TN ouVEXeLa, Toviletal OtL, o€ Stdotnua A, pa cuvaptnon f eival yvnoiwg avfovca av kat povo av kabe
TEQvouoa TNG ypadLkng tng mapactaong £xel Betikn KAlon Kot yvnoiwg ¢pBivouca av kol povo av Kabe
TEMVOUOA TNG YPOPLKNG TNC MOPACTACNG €XEL apvnTIKA KAlon. Me tnv Bonbsla autwyv Twv MapatnPHoEWV
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Kat tnv xprion TMNE Slotumwvovtal Ta KPLTApLo. TG LoVOToviag cuvaptnong Kol To KPLTApLo otabepdtntog
plog ouvaptnong. Aivovtat ol oplopol Twv OAKWV Kal TOTIKWY OKPOTATWV HLa¢ ouvaptnong,
Slatunwvovtal kot arodelkviovtat To Bswpnua Tou Fermat kat to kpttripto tng 1™ napaywyou. H popdn
plog mapaywyiolung cuvdptnong oe Stdotnua A, ouvdéstal AUEca HE TN HovoTtovia NG MpwIng
TAPAYWYOU TNG: OTpEdeL Ta Kolda Gvw (Kuptr) av kol HOvVo av n TpwTtn Topaywyog elval yvnoiwg
avfouoa Kat ta Kolha Katw (KolAn) av kat povo av n mpwtn napdywyog eivat yvnoiwg ¢pbivouca. EtoL yia
800 ¢dopég mapaywyloweg ouvaptnoelg, €UKoAa PByAloupe CUUMEPACUO AV €lval KUPTEG N KOIAEG
MEAETWVTAL TO MPOONUO TNG SeUTEPNG Tapaywyou. Ta onpela pnbdeviopol tng SeUTEPNG TTOPAYWYOU
eKOTEPWOEV Twv omoilwv aldlel mpdonuo eival Ta onuela KOUIAG TG ypadkng mapaotacns. Mvetot
UEAETN KAl xapaén ypadlKwy MOpACTACEWY CUVAPTIOEWV.

Moieg eival oL oNUAVTLKEG LOEEG KA €vvoleg Tou kedalaiou 3.

e To Oswpnua eVvSLARESNG TIHAG

To Bswpnua evéLApeong TLUAG ekdpAlEL KATL TTOU Elval YEWHETPIKA Kal StooBnTikd oad£g kal amho. «Av
pLa cuvaptnon elval cuvexng o €va Stdotnua A kat maipvel Svo tpég f(y), f(8) pe f(y) # f(5), tote Ba
TalpVeL Kol KAOe T avapeod toug». « O TdAAog padbnuatikdg Louis Arbogast o pla epyacia tou to
1791, n omoia BpaPevtnke os éva Staywviopod tng Akadnuiag tng Ayiog NetpolmoAng, kabdplos wg vouo
NG CUVEXELOG Yla OUVAPTHOELS, OUTOV cUUdwva PE Tov omolo, pia moootnta Sev eival Suvatdv va
TEPALOEL ATIO PO KOTAOTACH OE pLat AAAN XWPic va epAoeL oo OAEG TIG EVOLAETEG KATAUOTACELGY. «H
SLaLeONTIKA Kol YEWUETPLKA TIEPLYPAdH TNG CUVEXELAG WG KAUTIUANG TTOU UTTOPOUUE va TN SLOTPEXOUUE
TAVW OTO XOPTL Hag, XWPLC va ONKWOOUUE TO XEPL LAG TIPEMEL val YIVEL akpLBrg KAl aVAAUTLKY), WOTE va
elval duvatov va evtayxBel otn Aoyikn avotnpotnta tng pabnuatikng pebodoroyiag». O Bolzano £é6woe
MLO OVOAUTLKN KOl YEWMETPLKN amodelén oto Bewpnua evOLAMEONS TIMAG KOL OPLOE TNV €vvola TNG
OUVEXELAG HE akpLBn tpomo. Apyotepa, o Augustin-Louis Cauchy (1789-1857) oto cUyypapud TOU UE TiTAo
«Cours d’ Analyse» ota 1821 avamnapdysl Tov 0pLOUO TNG CUVEXELAG Tou Bolzano:

‘Eotw f ouvdptnon mou opiletal o didotnua A. Av X €A kat AX gival pua oAU pikpr) petaBoAn tou x
TOTE N ouvaptnon Oa petaPAnBel kata tn Stadopd f(X+AX)—f(X) . Etoun f elvaw ouvexng oto x, av pLa

TOAU ULKpr) HETABOAN Tou X (AX amelpwg ULKpO), Sivel amelpwg pikpn LeTABOAN OTLG TIHEG TNG CUVAPTNONG.
TeAko otadlo Tng e€EAENC Tpog TNV auotnpr Slatumwaon TN €VvoLag TNG CUVEXELOG O onelo Tou medilou
opLopou NG (e-6 oplopodg), 666nke amd toug Meppavoul pabnuatikol Karl Weirstrass (1815-1879) kat
Edward Heine (1821-1881). MpémeL va ToVioOupe OTL, N AmMOSelEn tou BewpnUATOG EVOLAUESNG TLUNAG,
OMW¢ Kal KaBe aAAou onuavtikol Bewpnuatog tng Avaluong, Baciletal KATA TPOMO OUGLAOTIKO OTNV
MANPOTNTA TWV TPAYHATIKWYV aplOpwy. (avolutikotepa, 2. Neypemoving I Tuwtomoulog, E.
MavvakoUALOG, ATELPOOTIKOC AOYLOUOG, T. |, 0eA171 em.)

e Ta KPLTAPLOL LOVOTOVIaG cUVAPTNONG

3To mponyoupevo kedpalalo, amodeifape OTL av pla ocuvaptnon eival otabepr), TOTE N MAPAYWYOC TNG
elval unbéév, katt kat Staodntika mpodaveg, adou n kAlon og kABe onpeio TG KAUMUANG y=c gival undév.
To gpwtnua sivat av LoxVel To avtiotpodo. AnAadn, av f'(x)=0 oe éva didotnua A, tote anapaitnta n f
elval otabepry oto A; H amavtnon eivat mpodavig, av kataduyoupe otn GUOLKN EpUNVELD TNG
napaywyou. Mpaypatt, av n taxvtnta x'(t) evog cwpotog sival undév tote to cwpa Ba mapopével
QVOYKAOTLKA akivnto, dnAadn x(t)=c. Zupmepaivoupe OTL LOVO oL oTABEPEG GUVAPTHOELG LKAVOTIOLOUV TNV
f'(x)=0 yla kaBe onueio x evog Slaotrpatog A. Av Twpa n KALon pLog KoUmUAng os kabe onpeio tng sivat
Betkn (ZxAua 2), tote n f eival yvnolwg avéouoa cuvaptnon. Evw, av eivat apvntikn (IxAua 1), tote n f
givat yvnolwg ¢dBivouoa.
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Inuavtikn Wea autol tou kedpalaiou gival n amokdAudn onpaviikwy WLOTATWY TNG cuvaptnong f and
mAnpodopieg mou avtlolue (m.x mpoéonuo) amno tnv f.

o Akpotara cuvdptnong- To kptriplo tng 1™ napaywyou
Katd tov 17° awwva, ta mpoPAfpota tne Stadopione, spdavidovral umd Tpelc SladopeTikéc popdéc:

Ixnua 2: f'vnolwg aouoeg cUVOPTHOELS

TaxUTNTEG, €PAMTOUEVEG, MEYLOTA Kal eAdxlota. Mepilkd amod ta mpoBARuata peylotwy Kol ehaxiotwy,
TEONKaV TPV artd MOAU KOLpOo, aKOUA Kal Tipv ard moAAoUG altwves. Metafl autwv mou ta Siepelivnoav
CUYKOTOAEYOVTOL OPLOUEVOL O TOUG OToudaldteEPOUC Habnuatikolg tou TapeABovtog- EukAeidng,
Apxwunéng, Kepler, Fermat, Euler, Bernoulli, Leibniz, Newton...-. OL Slepeuvnoelg Toug, akolouBnoav
SL0pOoPETIKEG SLOSPOUEC, KAl OL OTOXOL TOUC MPayUatwonkav HeTA and Hakpég meplodoug ateAéodopwy
nieAayodpounocewv. Eivatl apaye duvatov va Bpebei plo péBodog mou va pag emLTpENEeL va eAUOUUE OAa
To poBARUATA AKPOTATWY UE €vav «amAd» Tpomo; H amavtnon eivat otL pla tétola péBodog mpaypatt
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umapxet. Kat umdpyet xapn oto kat efoxiv UTOAOYLOTIKO gpyoleio twv Mabnuatikwy, Tou eival n
AvdaAuon- o Aoylopog (calculus). Ta mpoBARpatTa Twv aKpoOTATWY, OV avaduvovtal ota Madnuatikd, Tig
DUGCLKEG ETILOTAUEG N O GAAEG TIPOKTLKEG SpaoTNPLOTNTEG, SLOTUTWVOVTAL OPXLKA OTNV OpoAoyia Tou
niebiou mou gudaviovral. To MPWTO MPAYHA TIOU XPELALETAL EUELG va TIETUXOUUE elval n petddpacn tng
Slatunwong tou mpoPARuatog amd tnv olaitepn yAwooo Tou TEBNKE apxlkd otn YAwooa Twv
Mabnuatikwyv. H Stadikacio auth elval yvwot wg tumomnoinon i povtelomoinon. MNa mopdadelypa

Tallpvou e To mpdBAnua tou EukAeidn:

3e bedopévo tplywvo ABP, va eyypadel maparlnAdypappo AAEZ pe AE mapdAAnAn otnv Al kat EZ
TapdAANAn otnv AB, pe péyloto epuBadov.

Evéewktikn AUon:

Oftw AA=x, 0<x<AB=y, NTH=u. ATO TNV opoLlOTNTA TWV TpLywvwy ZE kal FAB éxw:

x IO , Ux Ux , , Ux .
—=—, onote O@=—kal OH= u-— . Oswpw TNV cuvaptnon f(x)=x (u-— ), mMou maplotdvel to

y v Y Y
euBadov tou opBoywviou. MNapaywyilw, onote f'(x)=uv (1-

2X , , , .
— ). Bplokw 1N pila kar 1O Mpoonuo Ing ' Kkat 1 i

epapuoloviag T KPLTNPLO TNG TPWTING TAPAywWYyou, \ e
Bplokw pEyloto otn Oéon x= %, TIOU OnUaivel OTL TO \

euBadov yivetal péyloto otav AE,Z péca tTwv MAEUPWV \ /
AB,BILTA tou Tplywvou avtiotowa. (avaAutikotepa, V.M -
Tikhomirov, loTtopieg yla péylota kat eAdxiota, 1999)

o Kuptég- KOIAEG CUVOPTHOELG

OL Kuptég ouvaptnoelg Sladpapatilouv eEQLPETIKA ONUAVTIKO pOAO OTA TIPORANLATA TWV OKPOTATWV.
‘Eva oxrjpa Aéyetal KUpTo av TEPLEXEL TO eVBUYPAUO TUAUA TIOU EVWVEL U0 omoladnmote onpeia tou.
Mua cuvdptnon Y =f(X),XeA, Aéyetat kupth av yla kdBe xopSH Tou cuvéel §Uo onueia NG ypadIKAg
NG MaPACTOONG, TO TUNUA TNG YPAPLKN G TOPAOTACNG TTOU OVTLOTOLXEL oTa evlldpeoa onpela Bploketat

KATw amo tn xopdn (IxAua 3)

231



Yrnidpyouv Kot Aot LooSUvapol oplopol yla TNV Kuptotnta. Kot To Kuplotepo, Sev elval OAEG oL KUPTEG
CUVOPTNOELG TTAVTOU Ttapaywylolues. ITo mAaiolo, tg Avaluong tng MAukeiou, Ba aoxoAnBolpe e
napaywylolueg ouvaptroeLs. EToL, av pia KUpTr cuvaptnon elvat mopaywyioiin, n mpwtn mapaywyog tng
eival yvnoiwe av&ovoa cuvaptnaon.

e MelA£tn Zuvaptnong

H pelétn ocuvaptnong Ba pag mpoodEpel OAEG TIG avaykaieg mAnpodopieg yla va oxedldoou e tn ypadikn
™¢ mapdotaocn. Eival xpriolwpo va yvwpiloupe av n ypadilkn mapdotacn tng ouvaptnong mAnotldlel
kamota euBeia €. Av n andotaon evog petafAntol onpeiov M tng ypadikig mapdotaong amnd tny € Teivel
010 0, kabwg To onpeio M MANGOLATEL 0TO AMELPO, KIVOUREVO KATA KUAKOC TNG KAUTTUANG, TOTE N euBeia € Ba
Aéyetal aoUumtwtn TG ypadlkng mMApAcTaong TG ouvaptnong. TIG OCUUMTWTEG CUVAVTACOUE OTO
kedbdhawo 1. e autd to kedpdAalo Bo SoUpe TN HEYEAN XPNOLUOTNTA TIOU €XOUV Yla TO OXESLAOUO TNG
ypadlKAg mapaotacng.

Z€ mola EpwTAHOTA Ba PEMEL VA AIAVTOUV OL LaONTEG;

1) Av pia ouvdptnon f eivan ouvexig oto [a , 8] kau f(@)f(8) <O tote n ypadikr napdotaon g f

£XEL TOUAAXLOTOV €va koo onpeio pe tov dfova X'X ; Na xapdEete T ypadikr mapdotacn oG TETOLOG
OUVAPTNONG KOL VA EPUNVEVCETE YEWUETPLKA TOV LOXUPLOUO OaG.

2) Na Statuntwoete to Bswpnua tou Bolzano.

3) Av pwa ouvaptnon f eivat cuvexig oto [a, 8], f(a)#=f(8) kaun, eivar évag mpaypatikog aptBuog
avdpeoa otous f(a) kau f(6),amobeifte 6w yia v ouvvaptnon h(x)=f(x)-n ot [a, 6]

edapuoletal to Bewpnua tou Bolzano. Kataokeudote kal évo oxApa yio vo. eMBEPALWOETE KAl YpOoPLKA
TO GUUTIEPACHA COG.

4) Na SLaTUTIWOETE TO BEWPNUA TWV EVELAUECWY TLLWV.

5) No Bpeite dAeg Tic ouvexei ouvaptrioets f: R—> Ryla tig onoieg f2 (X) =x2.

6) Av n ouvdptnon T eivat yvnoiwg povotovn amodeifte ot éxel To MOAL pia pilo.
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7) Av n ouvéptnon f: A—>R 6mnou A Sidotnpa eivat yvnoiwg povdtovn amodeifte tnv tooduvapia:

X, =X, &f(x)=f(x,).

8) Av n ouvaptnon f:A—>R émou A Sdotnua sival yvnolwg avfouca amodeifte tnv Looduvopia:
X, <X, =f(x,)<f(x,).

9) Av n ouvéptnon f: A—R 6mou A Sdotnua ivat yvnoiwe dBivouca amodeifte Tnv tooduvapia:

X, <X, &f(x,)>f(x,).

10) Av n ouvaptnon f: A—R pe A= [0( , +oo) elvat ouvexng kat yvnoilwg ¢pBivouca tote T0 GUVOAO TIHWVY
¢ eival to Sidotnua: f([a , +oo))=( lim f(x) , f(a)] AWOTE LA YEWUETPLKA gpunveia. Alatunwote
X—>+00

QVAAOYEG TIPOTACELG YLO OAOUG TOUG YVWOTOUG TUTIOUG SLOOTNHATWY .ALATUTIWOTE QVTIOTOLXEG TIPOTACELG
oTNV MEPLMTWON TIOU N GUVAPTNON VAL CUVEXNG KAl yvnolwg avéouoa.

11) Av n ouvdptnon f eivat cuveyrig oe Stdotnpa A kat mapaywyion yo KOs ecwTEPKO onpeio Tou A

Kol f’(x):O yla KaBe sowteptkd onpeio X € A tote n T eival otaBepr oto A. Nwg efnyeite o yeyovoc

o,TLn ]‘(X)z{3 x>0

5 0 Sev eival otaBepr aA\d LoyVEL f'(X) =0 yuwa kaBe onueio tou nediov oplopov
-2 X<
™mge

12) Av n cuvdptnon  eival cuveyric o Stdotnpa A kat mapaywyiotun yLo K&Os ecwTeEPKO onpeio Tou A

Kol f'(X) >0 yla K&Be eowtepkod onpeio XeA tote n T eival yvnolwe avfouca oto A. Mwg efnyeite to

veyovog otin f(x)=x> eivat yvnolwg av§ovoa oto R aMd '(0)=0; N e€nyeite o yeyovog ot yia

1 1 ) , N , ,
mv f(X) =—= wyveL f (X) =— >0 aMdn f 8ev eivat yvnoiwg atfouoa oto nedio oplopol Tnc;
X X

13) Av to X, eival éva eowteptkd onueio Tou SLactripatog A, Kat po cuvaptnon f napouoidtel axkpdtato
oto X, Kkau eival mopaywyioyun oto X, TOTE va EPUNVEUTEL YEWUETPLKA KOl UETA va AmOSeLTel OTL
f'(X,)=0. Mg e€nveite to veyovog ot yia v f(x)=x* wxvel f(0)=0 aMan f dev mapovaidtet

akpotato oto X, =0;
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14) H ocuvaptnon f(X):|x—3| napouoLdleL eAdLoTo oto X, =3 Sev eival dpwg mapaywyiown oto
Xo =3.H ouvdptnon f(X)Z\/; napovoldlel eldyoto oto X, =0 1o omnoio eivat dkpo KAeloToU

Slaotripotoc .Motég ivat oL TBavég BECELS TWV TOTUKWVY AKPOTATWY HLoE cuvexolg ouvdptnong f .

15) Nota eivat n oxeTikh 80N TNC epAMTOUEVNC KOL TNG YPADIKAC Tapdotacnc pag ouvaptnong T pe
Bdion tnv kuptdTNTA TG ouvdptnongf ;

16) Mowa elvat n oxetkry Béon Tng epamtopévng OTO ONUELD KAUTIAG A(X0 ,f(XO)) ™G ypadLkng

napdotacnc ¢ ouvdptnong fkat g ypadwkne mapdotaong tne f; (n f eivar 6uo dopéc
napaywylowun).

Mowa gival Ta avapevopeva podnolakd amoteAéopata HETA and tnv oAokApwon tng Stéackaliog tou
kepalaiov 3;

Metd tnv oAokApwon tou kedpalaiov 3 oL padntég Oa npémnel va ivat tkavoli:
M1. Na SLatumwvouV Kal vo EpUNVEUOUV YEWUETPLKA To Bswpnua tou Bolzano.

M2. Na SLoTUTTWVOUVY , VO EPUNVEUOUV YEWUETPLKA Kol va amodelkvuouy To Bewpnua tng evllapeong
TG,

M3. Na amodelkviouv Kol vo KAVOUV XpHon TNG MPotaong: «kaBe ouvexng cuvaptnon o Sldotnua n
omoia 8gv pndeviletat Siatnpel 10 TPAONUO TNC», Onwe: 1)Na Ppebei n ouvexnc cuvdaptnon f:R— Ry

2
v omoia Loxvouv: f(O)zl Kou(f(x)—i-x) =x’+1 v ké8e Xe€R. 2) Na BpeBouv oL cuvexeic

ouvaptioelg f:R— Ry tg onoieg woxven: 2(x)=x?yua kébe X R

M4. Na KAvouVv Xprion Tou KpLTtnpilou povotoviag Kol Tou KpLtnpiou otabepotntag cuvaptnong.

M5. Na kAvouv Xpnon Tou Kpltnplou TNg MPWTING MAPOYWYOU Kal vo umoAoyilouv Ta akpotata
ouvaptnong.

M6. Na umoloyilouv To GUVOAO TLUWV Kal To TMARBog Twv pulwv cuvaptnong onwg: 1) Na Bpeite to

oUVOAO TLHWV , TO TANBOG KOl TO TPOCN O TwV PL{WV TG CUVAPTNONG f(x) =x®—-3x+1 2)Aldtou N.5.
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M7. Na evtonilouv ta Staotipota ota onola pla Suo dopég mapaywyiown ouvaptnon eivat Kupth 1
KOIAN Kat va urtoAoyilouv Ta onueia KoumngG.

M8. Na urtoAoyilouV TI§ ACUUNTWTES YPADLIKWVY TTAPACTACEWY CUVAPTIOEWV.

M9. Na KkAvouv PeAETN Kal xapaén ypodlkwy TAPACTACEWV CUVAPTHOEWY Omwg: 1)A17 tou MM.2.2)

1
f =X+1+—.
(x)=x+ +x+1

M10. Na LovTEAOTIOLOUV TIPAYHATIKEG KATAOTACELG KO VA UTIOAOYI{OUV PEYLOTEG KAl EAAXLOTEG TLUEG EVOG
pey€Boug, moootntag, onwe: 1) Na anodeiete OTL anod OAa Ta LOOOKEAN TPlywva Tou elval eyyeypappéva
o€ KUKAO akTivag R, TO LOOMAEUPO €XEL TO HEYLOTO €UPASO. 2) MPOKELTAL VO KATAOKEUAOOUME Eva SoXELO
TIoU £XeL oxfua opBol KUAlvSpou kal xwpntkotnta V .TL SLaoTAoELg MPEMEL va £XEL TO SOXELO WOTE TO
KOOTOG KATAOKEUNG TOU va givat eAdxLoto; (to Soxeio Sev €xeL KaTtdkL)

3)A00 nhektpkd poptiad; =0 >0 «kar 0, =4q Bpiokovtatl ota onueia A, B avtiotoixwg. Av n anéotaocn
Twv A, B eival d og mold onueio tou guBuypdupou TuApatog AB to Suvaplkd eival ghdxloto; (Av M
4 Nm |
onpeio Tou AB ou améxet x and 1o A €xoupe V,, =kg+kd—q O<x<dk=9 l(.?F 4)A15 tou M.3.
X —X
5)A16 tou N.3.

0d8nyieg yia tn St6aokalia tou kedpalaiov
A) Mpoteivetal n Spaoctnploétnta Al3 tou Mpoypdupatog Zmoudwy yla eloaywyn oto Bswpnua Bolzano.

B) Oa mpémnel va tovioBel akdpa pa dpopd OtL Ta ouvnOn AdBn twv pabntwv odpeilovral, Kupiwg, oto
YEYOVOG OTL oL TepLocOTEPOL HaBNTEG Bewpolv OTL N avtiotpodn Kol n avtiBetn pLog mpoTaong, Tou
Slotunwvetal und popdn cuvemaywyng, eival kat' avaykn aAnbBeic mpotacelc. Na to Adyo autd o
S16a0kwv Ba MpEmeL va xpnolpomnolel Kal mapadsiypata and tnv kabnuepwvn {wn n ano ahhoug kAadoug
TWV HOBNUATIKWY, UE OKOTO Ol HaBNTEG va KOTOVONoouV OTL, O0tav aAnBevel plo mpotaon tng Lopdng
p=4qQ, tote:

a) AAnBeueL kat n avtiBetoavtiotpodn autrg, SnAadn n a:> L_)

B) Aev aAnBeveL kat’ avdykn kat n avtiotpodn autig, dndadin =P

y) Asv_oAnBeleL kot avaykn kot n aviiBetn avtig, Snhadn n P=(, mou eival oodlvaun g

avtiotpodng.

‘Etol, otav anodelyBel, yla mapadelyua, to Oswpnua tou Fermat, SnAadn n mpotaon:
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«Eotw ovvaptnon f:A— R, nonoia eivat napaywyioun oe éva onueio X, € A. Av:

i) H f napouvoidler oo X, TOTIKOG aKpOTATO KAl
i) Toonueio X, eivat eowtepiko onueio Tou mediou optopoy TG,

t6te 9a oyvet T'(X,)=0»,

Ba mpémneL va yivel xprion Twv mopamdvw oXoAlwy, WOTe oL LoBNTEC va GUUTTEPAVOUY OTL:
a) AAnBeveL kat n avtiBetoavtiotpodn tng Sobeiong mpodtaong, dnhadn n mpodtaon:

«Av f'(x,) # 0, tote pia TouAdyiotov and tig ouvdrikes i) kau ii) Sev toxveL.

B) Aev aAnSevel kat’ avdykn kal avtiotpodn tng dobesiong mpotaong, dnAadn n mpotaon:

«Av f'(x,) =0, tote 8a 1oxvouv kat ot 500 ouvdrikes i) ko ii)»

ka va 600el éva eUkoAo avTumapddelyua.

V) Aev aAndevet kat’ avaykn kol n avtiBetn tg doBeiong npdtaong, dnAadn n mpodtaon:

«Av Sev Loyvouv kat ot 6o ouvdrkes i) ka ii), téte bev 9a wyvet T'(X,)=0»

ka va 600el éva eUkoAo avTumapddelyua.

Mowa onueia tou kedpalaiov 3 xprRlouv L8Laitepng TPOooxng;

AkoAouBoUv KAToLleG CUVAOELG TAPAVONOELG TWV LABNTWV KAl TIPOTELVETAL WG £VOG TPOTIOG AVILUETWITLONG

TOUG N XPNON avIutapaSELyLATWV.

1) Av pla cuvaptnon €xel BeTikn mopaywyo o€ KABe onuelo Tou mediov oplopoU TNG, TOTE elval yvnolwg

avéouvoa oto nedio oplopoL TNG.

Avtunapadetyua

1 1
H ouvdptnon f(x) = — ,x# (exeL mapdywyo Betkh f'(X)=— ,x# O, eivar yvnoiwg av§ouca oe kabe éva
X X

and ta Stactipata (—o,0),(0+%), Oxt 6uws oto nedio optopol G, adol -1<1 kaw f(—1)>f(1)..

2) Av pa cuvaptnon f eival Vo dopég mapaywyloun og £va SLAoTNUA A KAl VLot ECWTEPLKO CNUELO X TOU

A oVl f”(XO) =0 t6t¢ 10 oNnueio (X0 ,f(XO)) eivat onpeio kaumAg tng f.

Avtunapadetyua

naty f(x)=x*éw f"(0)=0...
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Inueiwon: to mopddeyua 3 avadépetal oto kKebalato 4

3) Av pa suvaptnon f elval cuvexng og éva KAELOTO SLAOTN O, TOTE OTA AKPO TOU €XEL TOTILKA OKPOTATAL.

Avurnapadeiyua

1 1
X’nu=,xe| 0,= 1
X 7t |elval ouvexric oto | 0,— | duwg to f(O) Sev elval Tomiko
b

0 X=0

akpotato, ylati umapyxel 6>0 ocodnmote Uikpd, wote oto Sidotnua (0,6) n f va maipvel Betikég kat

H ouvdptnon f(X) =

1
aPVNTIKEC TLpEC. M.x. Av 6=10", téte f| ————— |[>O0«au f — 3. <0.
2n104+% 2n1d’ +?’T

4) Av pa ouvaptnon f elval mapaywyiowun oe Stdotnua A kat yvnolwg abfouoa oto A, tote f'(X) >0y

KaBs XeA.
Avurnapadeiyua

f(x)=X
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KEDAAAIO 4°: TPLyWVOHETPLKES, EKOETIKEG KAl AOYUPLOMLIKES GUVOPTAGCELS

Ewcaywyn

«Ekelvo mou eival mapagevo, eival 6tav SLOMIOTWVOUHE OTL €vag UIKPOG aplOUOC e8IKWY CUVAPTHCEWVY
KUBepvdel éva tdoo peydlo mANBog amno Sladopetikd eidn puctkwv pavopévwvy (T. Apostol, AladopLkog
KoL OAOKANPWTLKOG AoyLlopog, 1962, t.1)

TLnepLEXEL TO KEAAALO 4 KOLL TIWG ALUTO TO TIEPLEXOUEVO CUVEEETOL LE TIPOYEVECTEPO OXETIKO

2Ta mponyoUeva KepAalala HEAETHOAUE TIOAUWVUULKEG KL PNTEG

OUVAPTNOEL; KABWC KAl CUVAPTAOEL OL OTMOLEG KaTtaoKeUAlovTal A ~2/ N
and AUTEG LE TLG OTOLXELWOELS OAVERPLKEG TPALELG KOl OUVOEDELG V& i ’f \ =
HETOEY QUTWV. / £ \1

| 0 o / [
«YmoBétoupe OtTL éva Kwnto P Kiveital opald mavw oTOV \\\ /
TPLYWVOLETPLKO KUKAO Kotd tn Oetiki dopd Kol akopa OTL Tn \‘\\ =

XPOVIK oTlyur] t=0 Bpiloketal oto onueio A(1,0). Evéiadepouacte
yla tn Kivnon tg mpoPoAng tou P, otov dfova x'x. Adol n kivnon
eivat opaAn Ba oylel d(t)=wt, 6mou w plo otabepd TOU

OVOMATETOL YWVLOKH TOXUTNTO KAL TN UETPAME O oKTvia avd deutepolento. H B€on tng mpoBoAng tou P

otov afova x'x, Slvetal amo tn ocuvaptnon X(t)zcuv[ﬁ(t)]zouv(wt). Mo va umoAoyiooupe tnv

dx
ToxuTNTa TG MPoPoAng tou P otov aova x'x TNV Xpovikr otyun t, ( X'(t) = a ) mpémnet va umtoAoyicoupe

TNV MapAywyo Tng cuvaptnong ocuvnuitovor. (mpPA, Z.K Mnxwpidng, Amelpootikdg Aoylopog |, 1996,
o0eA.80 em.)

OL paBntég €xouv NdN LEAETAOEL TIG TPLYWVOUETPLKEG CUVOPTNOELG OTLG TIPONYOUUEVEG TAEELS. € QUTO TO
kedbahalo Ba umoAoylotouv oL apaywyol toug, Ba pedetnBouv MARPWG Kat Ba mapactabolv ypadikad.
Kuplwg 0pwg Ba AuBouv mpofAnuata péoa and ta onoia Ba ¢pavel mdoo e€aLpeTIKA XPrOLIES lval yLati
UmopoUV va amnelkovicouv MoAAG ¢uoika dawvopeva. Ta mapadelypata tng Xpnong Twv TPLYWVOUETPLKWY
OUVOPTNOEWV HUE TA OMOL0 UMOPOUKE VO LOVTEAOTIOL|OOUUE TPAYHUATIKEG PUOIKEG KOTAOTACELG Elval
adBova. NoAa and autd ta pavopeva €xouv LeAetnBel oto pabnua tng Ouoikng (TaAavtwoelg, KUpata
K.ATL) XWpLg OUWCE va XpNOLUOTIOLOUV TO LoXUPO EpYAAELD TNG TTapaywWYou.

«Ag SoUpe, yla mapdadelypa, éva povieho mAnBuoulakng e€EALEnG: ag ypaoupe f(t) yia tov mAnbuoud
£VOG GUVOAOU OPYOVIOUWY OTIOU N HeTaBANTA t maploTtavel xpovo. Nap’ 6Ao mou n cuvaptnon f mpénel va
TAlPVEL HOVO aKEPALEG TIMEG, oTo Oewpntikd povtélo mou Ba Swooupe Ba T Bewprooupe pla
T(POYLLATLKI) CUVAPTNON Yla TV omoia paAlota Ba urtoB£cou e OTL elval mapaywyioln. Oa unobéooupe
OKOMO OTL TN XPOVIKA oTyun t=0 o mMAnBuoudg sival yvwotdg, éotw a, dnAadn f(0)=a. H €€€Aén tou
mMAnBuouol efaptdtal Guolkd am’ Tov aplOpd TwV YEVWNOEWV Kol Tov oaplOpd twv Bavdatwv mou
cuppaivouv otov mMAnBuoud. Mia ebAoyn mapadoxn eivat 0tL n Stadopd Tou apLBol TWV YEVVHOEWY amd
Tov aplBud twv Bavdatwv elvat ywa kabe t avaioyn pe tov TAnBuoud f(t). H mapadoxn auth
peTadpacpévn oe pabnuatikolg 6poug pag odnyel otnv eflowon: f'(t)=kf(t), émou k pla otabepd mou
efaptatal amd Ta PLOAOYLKA XOPAKTNPLOTIKA TOu TAnBuouoU Kol tou TepBarlovto¢ oto ormoio
avamntuooetal. H ouvaptnon Aoutov f mou B€Aoupe va Bpolpe mMPEMEeL va tkavomolel Tig oxéoelg: f'(t)=kf(t)
kot f(0)=a»( Z.K Mnxwpibng, Amelpootikdg Aoylopog I, 1996, o0eA.297 em). Oa amnodeifoupe ¢’ autd To
KebAAaLO OTL N HovadLK CUVAPTNGON TIOU LKOVOTIOLEL QUTEG TIG OXETELG Elval N y=aekt.
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Tigc ekBetikég ouVOPTAOELC KOOWG Kal Tn XPNOWMOTNTA TOUG OTN HMOVIEAOTIOINON TPAYHUATIKWV
Kataotacswv €xouv S1baxBel ol padntég pag otn B tdén. Xto mapdv kepdlalo umoloyiloupe TIG
TAPAYWYOUC TWV EKOETIKWVY CUVAPTAOEWY y=e* Kal y=a*, 0<az1, HEAETOUHE KOl OXESLALOULE TIC YPADLKES
TIAPAOTACELG TOUG. TN GUVEXELD, opiloupe TV AoyaplBuiky cuvdptnon y=Inx, x>0 Kal armoSelkvUoU e OTL
n ypadkh TG mapdotacn ival GUUHETPIKA TNE YPABLIKAC TapdoTacns tTne y=e" w¢ poc thv euBsia y=X,

1
amobewvioupe 6t (INX)'==, x>0 tnv peletolue kat xapdloupe thv ypadikh Tng mapdotoon.
X

Avtikeipevo autol tou kedpodaiou eival emiong n peAétn Twv cuvaptAcEwV TG popdng y=x", dtav
ae R—Z ot neputtwoslg: 1. a>1 2. 0<a<1 3. o<O0.

TNV apyn autou tou kebadaiou Slatumwvovtal kot eppnvevovtal SlatobnTikd ta KpLtrpLla cUYKPLoNG yLa
Ta Opla. Ta Kkpltipla autd eival amopaitnto epyoAeia ylo TOUG UTMOAOYLOUOUC TWV TIAPAYWYWY TWV
TPLYWVOLETPLKWVY, EKBETIKWVY Kol AOYapLlOULKWV CUVAPTACEWV KABWG Kal oplwv ouvapthoswy mou eival
amotéAeopa PAfewy A Kal cuvBEoEwV BACLKWY OTOLXELWSWY CUVOPTACEWV. ITo TENOG Tou Kedbalaiou
Slatunwvovtal ol kavoveg tou De L’ Hospital kat yivovtat edapoyEg Toug 0Tov UTIOAOYLOUO oplwv.

Motieg eival oL oNUAVTLKEG LEEEG Ko €vvoleg Tou KedaAaiou 4.

© TPLYWVOLETPIKEG CUVAPTHOELG

H Tplywvopetpla glval n HEAETN TWV OXECEWV AVAESA O€ YWVIEG KOL OMOOTACELG. MNpogkue KUplwG amo
TNV avAykn TOU UTOAOYLOMOU QmMPOCITWY AMOCTACEWV HECW TPOCLTWY OAMOCTACEWV Kol Ywviwv. OL
apxalol xpnotpomnoinoav to UYPOC Tou HALOU TTAVW OO TOV 0PIlovIa WG TO TMPWTO XPOVOUETPO yla Va
umoAoyilouv TV wpa. Baowko mpofAnpa mou EMpene va AUGOUV ATAV O UTIOAOYLOMOG Tou UYoug Tou
NALOU WG TPog Tov opilovta o KABe SeSOUEVN XPOVIKA OTLYUN. ATO TOTE Eekivnoe n L8€a TG ywviag. lowg
n ocuvnBLopévn Hovada PETPNONG TWV YWVLWY, N Hoipa, poépxetal ano toug BaBulwvioug. O xwpLopog
Tou KUKAou o€ 360 (oo pépn, LaAlov odeiletal otn pikpn Sladopd mou mapouactdlel o aplBuog 360 amo
™ SLapKELD TOU XpOVou Tou elval 365 NUEPES. (A Hnv EexvAUE OTL KAl OAUEPA OKOMA, TIAPA TV
€MIKpATNON TOU SeKaSIKOU CUOTNUATOC, OL UTIOSLOLPEDELS, WpPA, AETTa, deutepOAenta, Paocilovtal oto
60). AMwOTE Ta OUPAVIA CWHOTA, UETAKIVOUVTOL O YWVLOKN amOoTacn WIKPOTEPn amo pia poipa
(360/365 tou KUKAOU) OO TN HLO VUXTOL OTNV ETIOMEVN.

MoAU apyotepa, KoBlepwbnke wg povada HETPNONG YwVLWY TO aktivio. Eva aktivio eival n emikevipn
ywvia mou avtiotolxel o 1080 e Unkog (oo pe pia aktiva tou KUKAoU. ETOL TO PKOG S eVOG TOEOU KUKAOU

OKTLVaG R TIOU avTLOoTOLXEL O€ eMikevtpn ywvia § aktwiwv sival s=9R kat 1o euPadov tou KUKALKOU Topéa &
2

OKTWiwy, glvar €= 7 . Otav, paAwota, n ywvia & aktwiwy, elvol apkeTA ULKPN TEWVEL VO TOUTLOTEL LE

o, . L MUO . , . ,
10 nuitovo tng, Snhady Nud U &, adpol !JngT =1. 0 6poc aktivio, tou amhouvoteVEeL TG00 TTOAU TOUG
—

TUTIOUG MOG KOl TOUG UTIOAOYLOMOUG MoOG emivonBnke to 1871 amd tov James Thomson(E. Maor,
TpLYWVOUETPLIKA AoukoUuLa, 2002).

Amé Tic apxég tou 17 ava, 0 pOAOC TwV HABNUOTIKWY oTNV EPLypadr] Tou GUGLKOU KOGHOU SLapKLIG
evioxUetal. Kat evw oL dnuloupyol tNG KAAGLKAG TPLYWVOUETPlag evlladépovtav Kuplwg va Thv
edapudoouv otov oupavo (mpoPadiopa odalplKAG TPLYWVOUETPLOG EVavTL TNG MIMedng), N véa emoxn
£XeL oTpEYPEL TO evlladEPOV TNG KUPLWG, OTO UNXAVIKO KOOUO TG Kabnuepwvng {wng. H avakaiun tou
FraAthaiou, 0tL kKABe kivnon propel va avaluBel oe U0 N meploodtepeg avefaptnTteg Petaf TOUC KWVAOELG,
KOTEOTNOE QUTOMOTA TNV TPLYWVOUETplal amapaitntn yla t UeAETn Tng Kivnong. H «emotAun tng
BANTIKNAG» TOTE €lXE WG KUPLO OVTIKELUEVO TOV IPOCSLOPLOUO Tou BeAnvekolg evog BARatog mou BAAAsTal
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arnoé KavovL. 2Tnv nepintwon mou U, eivaw n tax0tnta pe tnv onoia e§épxetal to BApa and To kavovy, I n

ywvia BoAng wg mpog to €8adog, g n emtayuveon g BapltnTag KAl n avtiotaon Tou aépa apeAnTea, TOTE

uznu29
g

yivetal péyloto 6tav 3 =45". Ta peydha Bolacowd tafidia ekeivng tng emoxrc, amattovoav Ao Kat
OKPLBEOTEPEG TEXVIKEG TTAONYNONG, KAL QUTEG HE TN OELPA TOug e€apTidovtav amd tnv Unapén poAoylwv
MeyAaAng akpiBeiag. ToUuto 08Qynoe TOUC EMLOTALOVEG VA LEAETHOOUV TLG TOAAVTWOELG Stadopwv eL6wWV
ehatnpilwv kol ekkpepwv. Emiong, ol €eAloodueveg 0 TEXVOYVWOLA TEXVIKEG KOTOOKEUNG HOUCLKWY

10 BeAnvekég urtoloyiletal and tov oo R= . ATtO TOV TUTIO AUTO TIPOKUTTEL, OTL TO BEANVEKEG

opyavwy, wlnoav Toug EMIOTAUOVEG VO LEAETHOOUV TG TIOAULKEG KLVAOELG TWV MECWV TIOU TIPOKAAOUV
NXoUg, OTwWG oL XOpS&EG, oL PEUBPAVEG, OL KAUTIAVEG Kal oL agpaywyol. OAa autd avéSelav to poAo tng
TPLYWVOUETPlaG, otnv Meplypadr, MePLoSIKWY GAVOUEVWY, KOL €lX0V 0oV QMOTEAECUA TN HETAOTPODN
Tou evlladEPOVTOG amd TN «AOYLOTIKN» TPLYWVOUETPla (Tn ouvtagn MVAKWY) OTLG OXECELG HETAEY TWV
TPLYWVOLETPLKWV CUVAPTHOEWV.

Jtg 30 Maptiou tou 1739 o Leonhard Euler avakowwvel otnv Akadnuia Emiotnuwv tng Ayiog
MetpoumoAng pia epyacia, otnv omoia eudaviletal yla mpwtn ¢opd n UEAETN TOU Aoylopol Twv
TPLYWVOLETPLKWV cuvapthoswy. Tote, o Euler cuveldntomoinoe 4Tl N NUITOVOELSAG KAl CUVNULTOVOELSAG
ouvapTNoN TPOEKUTITAY GUOLKA WG AUOELS SLadopLlKWV EELOWOEWV TIOU TTPOEpXOVTaV amd T Bewpia Twv
ToAavTwoswyv. And Ta peyaAUtepa AAWOTE, emtebypata tne AvaAuong tou 19%° awwva, eivat n Bewpia
tou Fourier mou Selyvel val Pev OTL TO NUITOVO Kol TO CUVNUITOVO TTailouV OUCLOOTIKO POAO OTN HEAETN
OAWV TWV MEPLOSIKWY GALVOUEVWY, KATL TIOU ATV YVWOTO Ao TPONYoU LEVOUG QLWVEG, AAAA ETIITAEOV OTL
elval onpavtikn Kal yia moAAG pn meplodika dawvopeva (2.Neypendving, AmMelpooTikog Aoylopog T. |,
1987)

® EKOETIKEG KOl AOYaPLOULKEG CUVAPTHOELS
H ouvdptnon €*eival n pwoévn cuvaptnon mou eival ion e TNV MOPAywyod TNG. Mo CUYKEKPLUEVA, OL
ouvaptroelg f mou wavomnowoly Ty efiowaon f'(X)=f(X éxouv tn popdr f(X)=CE. O onuavtikég poog

NG ouvapTNoNG € oTa HaBNUATIKE KAl TG (PUOIKEC ETIOTAMEC, €lval QUECN GUVEMELQ QUTOU TOU
yeyovotog. Ag oV e peplka mapadeiypota:

1) O puBuog pelwong g palog evog padlevepyol UALKOU AOyw SLAOTIAoN G TOU Kal N padlevEpyELa TTOU
ekTépneL elvon k&Be oty avéoyog tng pédag tou m. Andasdh, m'(t)=-am(t). Onéte, m(t)=m,e*,
ormou M, n pdda tn xpovikn oty 0.
2) Av éva Bepud avtikeipevo, Bepuokpaoiag Btonoeemes[ oe neplBaMov otabepric Beppokpaciog T,
dT
TOTE aUTO Ba PuxeTal Kat Ba LoxUEL E =-a(T -Tl) , OTou T n BepUOKPACLO TOU AVTIKELLEVOU TNV XPOVLKN
ottypn t. Ondte éxoupe T=T +(To-T1)e ™.
3) Otav éva emninedo kUpa, Stadidetal o éva «amoppodnTIKO» HECO, N EVTOOK TOU UELWVETAL UMWV
dl
LE TN ox€on d—= al (1), 6mou to x dnAwveL TV amdotacnh mou Stvuoe To KOO OO KATTOLo apXlko
X

onueio (x=0) , dorou n évtaon tou Atav ;. A tn Aoon tng (1) mpokumtet ot I=[)e’at

Yridpxouv kot GAAa TOAA puaoikd, BLOAOYLIKA, OLKOAOYLKA KOl OLKOVOULKA ¢alvopeva oTa ool KAmoLo
peTaPANTO Héyebog aufdvetal i ehattwvetal pe pubUd mou eival avaAloyog tou petaPAnTol ekeivou
pey€Boug. Autd meplypdadovtat amd Ti¢ AoYyaplOULKES Kal EKOETIKEC CUVAPTHOELG, OL OTIOLEG ATtOTEAOUV £val
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{wvtavo KOPUATL Tn ¢UoNG Kal TG pabnuatikig avaAiuvong (avolutikotepa, E.Maor, H Lotopila evog
aplBuou, 2005)

o Kavoveg tou De L’ Hospital
Me toug Kavoveg Tou L' Hospital emituyxavetal o UTIOAOYLOUOG OPLOMEVWY ATIPOCSLOPLoTWY HopdWV UE

0 oo)
puebddoucg tou Sladopikol Aoylopou. E€etalovral oL anpoadloploteg popdeg 6 KOl — KOIL OTN OUVEXELQ,
00
0-00, 17, °, 0°. 510 keddAao 1 pdbape ot av X|ETX1 f(X)=1 «kouw XIEE] gx)=1, pe I, =0 tote
0 0

Iim@=I

) L . To epwtnua mou tibetar eivat Tt cupPaivet otnv nepimtwon mou |, =0 kaw |, =0. Ze autiv
x=% g(X

f
TNV mepimtwon Aépe 6TL To 6pLo Tou nAikou — eival pa anpoodidplotn popdr. Autod onuaivel OtL To
OpLO EVOEXETAL VAL UTTAPXEL, EVOEXETAL OUWG KAl va NV uttapxel. Ot el8ikég péBodol uToAoyLopoU TETOLWY
oplwv gival yvwoTteg we kavovee tou L’ Hospital. Tovitoupe OtL 8gv Bpiokoupe Ty Tun 6 , j omoladnmote

AN amd tig anpoobloploteg HopdEG, aANd BPLOKOUUE OpLO CUVAPTHOEWY TIOU £XOUV QUTEG TIG LOPdEG v
TIAPOULE XWPLOTA TA OpLA.

Moleg 5paoTNPLOTNTEG 1) EPWTHOELG 08NYOUV 6TN KATAVONOoN TWV BACLKWY EVVOLWV KOL TWV SLOSLKOCLWV
tou kedpalaiov 4; e mola epwtpaTa Oa TPEMEL va amavtoUv oL Ladnteg;

1)  Av g(x) < f(x)<h(x) KOVid  OTo X, 670U X, €R U{+OO ,—OO} KAt LoXVEL
lim g(x): lim h(x):meR TétE UTdpyeL To 6po tng T oto X, ; Eivar kat autd ico pe mM; Sxedidote
X—>Xg X—>Xg

€val oA Kol SIKOLOAOYOTE TOV LOXUPLOUO OO,

2) Av g(x)<f(x) kovtd oto X, émou X, ERU{+OO,—OO} kaw Loxvet lim g(x)=+ootéte undpxet to

X—Xg

opo g f oto Xg ; Elvat kat auté +oo; xebLdote éva oxripa Kot SIKaLOAOYROTE TOV LoXUPLOUO Gag.

3) Av f(x)<h(x) kovtd oto X, o6mou X, eRU{—i—oo,—OO} kow oxdet lim h(x)=—o0 téte undpxet to

X—Xg

opo g f oto Xg ; Elvat kat auté —oo; Zxebildote éva oxrita Kot SLKOLOAOYHOTE TOV LoXUPLOUO Gag.

4) KOTQAOKEUAOTE VO TPLYWVOUETPIKO KUKAO, TOUC GEOVEC TWV NULTOVWY, TWV CUVNULTOVWY, TwV

epamTopévwy Kat Twv cuvedamntopévwy . Av M eivar éva onpeio Tou kUkAou kat to Too AM éxel pétpo
X OKTivia , SWOoTe TOUG 0PLOPOUG TWV aplOUWY NUX ,0uvX, ep X , o X.

5) Na avadEépete yla KAOe TPLYWVOUETPLKA cuvaptnon To medio oplopol, To cUVOAO TLHWY, TV tepiodo.

6) EEnyrote Tnv aviodtnTa: yla kdBe XeR oxveL |r7ux| £|x|
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7) Anobeifte ot |irT(1)I7uX=0.Kovrd oto 0 eivay 0UVX=\/l—nu2X dpa |irT(1)0UVX=1.An068iErs ot
X—>! X—>!

Lirrgnu(x + h) = nux .AtoSeiTe OTL KOl OL CUVAPTNOELG Y =OUVX,Y = EPX ,Y = OPX €lval OCUVEXELS.
—

. X . ouvx—1
8) Kdwvovtac xprion tou opilou lim2HX _ 1, anobeifre 6t iIm——==0,

x-0 X x=0 X

’

(nuwx) = IimM = guvx,(ouvx) = (nu(ﬁ _XD’ = —nux (epx) =

’
h—0 h 2 ouvix

!

(opx) =~

-
nu x
9) AtkaloAoyroTe TNV aviodTnTa: yia kabe X €R oxlel €° = X+1. Av Bécoupe OMOU X TO —X, N AVLOOTATA

_ 1
yivetau: €7 >—Xx+1 onodte yla X<1 éxoupe: 1+Xx<e*<—. Me ) BorBsia authc NG SUTAAC

X x+h X
-1 , , o e e
=1 kat otn ouvéxela, OTL: (ex) =lim—=¢e*.
h—o h

aviootntag, amodeifte ot lim
x—0 X

10) stnv avicétnta € =X +1 av Bécoupe omou x to INX,X >0, yivetar: INX<X—1 kaw av og auth
, , 1, 1 ,
Béooupe Omou x To — €xoupe INX >1—— . TeAwd:
X X

. Inx
1-=<Inx<x—1. Me ™ BorBeta autr¢ TS SUTAAC aviodTnToc va anodsifete dtu: |IrTI—1=1 Kol
X X—> X —

(Inx)' :|imwzl_
h—0 h X

12) Na anobeiéete otu: (ax) =a”Ina ,(O<a=1xeR
13) Na anoeigete ot (X*Y =ax®" (aeR-0)x>0

MNota gival To avapevopeva LadnoLlakd anoteAéopata HETA oo tTnv oAokAnpwon tng Stdackaiiag tou
kepalaiov 4;

Meta tnv oAokArjpwon tou kepalaiov 4 ot padntég Oa npénel va ival tkavoi:

M1. Na kAvouv Xpnon tou Kpltnpiou mapeUPoAg otov UTIOAOYLOUO Tou oplou OmwG: 1) Av LoxUeL

|f(x)—f(y)|s|x—y| ywa kd8e X,yeR  va anoSeifete o1 Iimf(X):f(Xo). 2) Av oxvel

lim |f(x)| =0 va anobeiete 611 lim f(X)zO

X—>Xg X—=Xg
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M2. Na epunvetouv Kat va kavouv xprian tou Kptinpiou: av X, € R {+w0,—oo} , g(x) < f(X)Kovtd oto
Xokat lim g(X)=+oo tote lim f(X)=+oo

X—Xg X—>Xg
M3. Na eppnvedouv Kat va Kavouv xprian Tou Kptmnpiou: : av X, eRU{+e0,—o0} , f(X)<g(x) kovtd

o010 Xq kat lim g(x)=—co téte lim f(x)=—o0

X—Xg X—Xg

M4. Na amo8etkviouv OTL oL GUVAPTACELS Y =NHX, Y =0UVX, Y =€bX, Y = 00X eivat ouveyeic.

’ ' ! l
. 5 ' 5 : = ’ = — , = , = —
M5. Na anoSetkviouv éti: (NpX) =0uvX, (ouvx) =-npx, (edx) 7 (odx) X

M6. Na umoloyilouv tnv mepiodo, tnv povotovia, ta akpdtata (av UMAPXOUV), TG ACUUTTWTEG (av
UTtAPXOUV), TNV KUPTOTNTA KaLl va oXedLA{ouv TG YPadIKEG TAPAOTACELS TWV CUVOPTNOEWV: Y =hUX,

Y=0uvx, Y=E&E@X kalL Yy =0@X .

M7. Na petaoxnpatilouv ouvaptioelg tng Lopdng f(t):anu(wt+(p)+60£ KAtaAANAn popodn kot va
oxeblalouv TIG ypadLKEG TAPACTACEL TOUG OMWG:1)AnMO tnv mpila tou omtol HaG TAiPVOUUE
evalaooopevn taon V =325u 1001t autd onuaivel ot a=V, =325Volt , w=100mrad/sec, @ =0 dpa n

2n  2n T
neplodoc e tdong eivar —=———-=0,02sec 2)Av f(x)=2 2x+— | tote adwkn T
piodog TG Tdong = Toon JAv f(x) nu( 3j n vpadwy tng

T
TAPACTACN TPOKUTITEL A0 OPL{OVTL UETATOTLON TNG YPAPLKAG MAPACTACNG TNG g(X) = 2N 2x Kotd E
Tpog ta aplotepd 3) A19 tou M.1.

MS8. Na umoAoyilouv 0plO. CUVAPTHOEWY TIOU TPOKUTITOUV WE OTOTEAECHUA TIPAEEWV TPLYWVOUETPLKWY
OUVOPTNOEWV HE AAAEC BAOLKEG GUVAPTHOELS, OTIWG:

_ _ 1 1 3XNUX 1
lim ﬂ, lim Xnu[—j , lim| nuxouv| — | |, lim TH 2“ , lim
X—+0 X X—0 X %50 X x—>0 X xaﬁ+ OuvX
2

M9. Na peletolv WG TPOG TN OUVEXELA Kol vo umoAoyilouv mapoywyoug CUVAPTACEWV TOU Eeival
OQUMOTEAECHO TIPAEEWV N KAL CUVOECEWV TPLYWVOUETPLKWY CUVAPTNOEWY UE AANEC CUVOPTIOELC.

M10. No Sikatoloyolv SlatoBntika v avicétnta: € =X +1,va anodeikvoouv 6t av f(x)=e* tote

f(0)=1 kau f’(x)z(ex), =e*

! !
M11. Na amoSetkviouy OtL: (otX ) =(ex'”a) =a*lna,xeR,0<a=1

M12. Na oxedlalouv TIC ypadLKEG TTAPACTACEL EKDETIKWY CUVAPTHOEWY Kol va avadEpouV TG BAOLKES
LOLOTNTEG TOUG ( povoTovia , acVUITWTN , LOLOTNTEC SUVAUEWVY).

M13. Na opilouv tnv AoyaplBuLki cuvaptnon g(X): Inx ,x > Okat va anobelkviiouv OTL: oL YpodLKEG
napactdoels twy cuvaptioewy f(x)=e*,xeR kat g(x)=Inx x> O eivat cuppeTpikés wG TPOG TV

euBeia Y=X.
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. Inx '
M14. Na arodetkvoouy ot 1) InXx<x—-1, x>0 2) lim——=1,3) (Inx) =

, Xx>0.
x>1yx—1

X |

M15. Na oxedidZouv thv ypadiki mapdotacn thg Y =INX,X >0 kat va avadépouv Tig BaoikEg LELOTNTEG

™¢ (Lovotovia, acVumTwtn, WLoTNTEG AoyapiBuwv).
M16. EriAlouv ammA€g eKOETIKEG Kal AOYapLOULKEG EELOWOELG KAL AVIOWOELG,.

M17. Yroloyilouv Opla Kal Tapoywyous cUVAPTHOEWY TIOU Elval amoTéAeopa TPAEEWVY i Kal cuvBEcewv
™G AoyapLBULKNG 1 TNG EKOETIKAG e AAAEG OUVAPTIOELG.

M18. MeAetoUv Kal oXeSLALOUV TIG YPAPLKEG TIOPAOTACELG CUVOPTHOEWVY TIOU €lval AnMoTEAECHA TIPALEWY
1 Kot cuVOEoEwWV TNG AoyaplOUIKAG 1 TNG EKOETIKNAG UE AANEC CUVOPTHOELC.

M19. AroSetkviouy kat ebappdiouv ot Aon mpoPAnudtwy v mpotaon: « f'(x)=kf(x) vy kabe
X €A (b Sdotnpa) av kat pévo av f(x) =ce».

M20. AUvouv mipoPAipota ekBetTikig petaBolig omwg: 1)o mAnBuopdg P(t) oe ekatoppvpua piag

t
Kowwviag Baktnptdiwv aufdvetat pe pudud P’(t)=f)e2° avd Aemtd. Na Bpeite tnv avénon tou

nAnBuopou ota npwta 60 Asmtd. 2)To pAkog evog Paplol tnv xpovikh otyul t av€dvetal pe pubud
avaloyo tou M-y omou M eival to péyloto Suvatod prkog Tou eiboug kat Y To pikog tou Waptlol

otyur g pétpnong snhadn y'(t)=k(M—y), va unooyiotel o xpévog otov oroio o dapt Ba éxel
prAkog 20cm av tnv xpoviki otypr t, etvar Y(t;)=10cm Atvoviar M=60cm kaw k=0,05 3)A20 tou
n.z.

M21. Yriohoyilouv TNV mapdywyo tng cuvaptnong f(x) =X*,X> 0@ eR—0 )xat xapdooouv t ypadkn

¢ mapdotacn 1) étav a>1 2)otav 0<a<l 3) otav a<0.
0dnyieg yia tn idaokalia tou kedpalaiov
Mowa onpueia tou kedpalaiov 4 xprlouv L8Laitepng TPOooxng;

AkoAouBoUv KAmoleg CUVAOELG TAPAVONOELG TWV LAaBNTWV KAl TPOTEIVETAL WG £VAC TPOTIOC AVTLUETWITLONG
TOUG N XPNoN avIutapadelyLaTwV.

1) Av pla ocuvaptnon eivol oplopévn o KAELOTO Slaotnua [a, 6] Kal n ypadikn tng mapdotacn Sev
TEPLEXEL 0PLIOVTLIO EUBUYPAUMO T TOTE eV UTOPEL va Ttaipvel OALKO aKpOTATO O€ ATIELPA ONELA TOU

[a,8].

Avtunapadetyua
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nul ,x20
X

H cuvdptnon f(X) = €XEL OMKO HEYLOTO TO 1 O£ ATElpa oNpela TOU KAELOTOU SLAOTALOTOG

54l

2) Av o ouvdptnon | eival mapaywyioyn oto X, , TOTE N MAPAYWYOS f' tn¢ f elvaw ouveyrig oto Xg-

0 , X=0

Avurnapadeiyua

1
X°nu=, x#0
H ouvaptnon f(X) = X elvat mapaywyioyn oto X, =0, dpwg n mpwn g napdywyog

0 ,x=0

2Xn,ul—ouvl' , x#0
X X

f'(x)=

8ev eivat ouvexig oto X, =0.

0 , x=0

f(x)

3) Av g(xo) = 0 tote n ouvdptnon F(X) = g(x) €XEL KoTakopudn acpnTwTN TV EVBeia X =X, .

Avtunoapadetyuo

— = e im X _ 14 ; _ . ,
f(x)=nux , 9(x)=x, o 0= Couwg |XILT(1) " =1dpa n euvBeia X=0 &ev eivar Katakopudn

QOUUMTWTN TNG F(X) _ X

4) Av pwa cuvaptnon f elval ouvexng oto (a,6) KOl €XEL EVO TOTIKO PEYLOTO OTO Xo, TOTE uTdpxel 6>0,

WOoTe oTo SLdoTna (—6,X0) n f va elval yvnolwg avfouoa kat oto (X0 ,6) n f va eivat yvnolwg $pBivouoa.
Avurnapadeyua

2—x° (2+ nu%) Xx#0

2 X=0

f(x)=

5) A18 tou M.X. — EVSELKTIKN anavinon
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’ 1
—+2
1) Av f(x)= " (nux+ j'x;tol g(x)=x*, h(x)=3¢
0,x=0

Téte éxoupe :
~1<q {as & <1+ 2(%}{58 <:>x253x2( + (—i}}s dEe g XB (X< K ¥

Apa n ypadikn mapactacn tng f elval avapeoa otig ypodLKEG MAPAOTACELG TWV g Kal h.

2) Eivar g(0)=h(0) = Okow g'(0)=Hh(0)= 0 dpa ot ypadikég mapactdoelg Twy g kot h €xouv
w¢ edamntopévn oto onpeio 0(0,0) tov dfova X'X.

09 _ (9 _H

X

3) Ma x>0 é€xoupe: KOl KAvovTag Xpnon Tou kpltnpiou mapeuBoAng

(¥
X
vpadkic mopdotacnc tng ouvdaptnong f oto 0O(0,0) eivar o Gfovag X'X.0OL ypadlkeg

Bpiokoupe: lim =0, opow ya x<O0,4pa f'(0)=0,emopévwe n edamtopevn NG
x—0"

napaotdoelg twv f kot gkaBwg kot twv f kat h €xouv dmepa kowd onueia kat autd

npokUTTeL o6 v eniAuon twy eflowogwv: f (X)=g( x)

kaw f (X)=h(x). Npdypattyia x=0 éxw:

f(x)=h(x)<:> )@(q {_]Jr j} )33:3': k2Z o X:—l omou K aképatog.
X 2 %

f(x)=9(x <= Xz[d {ljJr j% >3<:>£'= k2~ o Xz—lc'mou Kk aképatog.
X 2 Vs
2k7z—§

1 1
2x|d ¢— |+ & -g|3x# , ) ) . )
4) f ’(x) = X X n f' &ev eival cuvexrc oto 0. «adol dtav oL TIEC

0,x=0
1 . , g 1 .
x=——,v=12,3,..mAnotdouv t0 O tote oL tipég f'(x)= f'(—),v =1,2,3,..mAnowalouv tov
v v
aplouod
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. , 1 , . , ,
-1 kau otav oL TpEg X=——,v=123,..eniong mAnolalouv tO0 0 TOTE OL TIUEG
2wr+z
2
' ' 1 I
f'(x)= f'(———),v=1,2,3,..m\notalouv to O».
2v7r+z

Inueiwan: Ol pabntég kaAod sival va Souv tn ypadikn mapdaotacn twy f kat f pe tn Bondela
KATIOLOU EKTIALOEVUTIKOU AOYLOUIKOU, WOTE VA KATAVONOOUV T CUUTEPLPOPA TWV CUVAPTHTEWV
QUTWV O€ TIEPLOXT TOU PNOEVAC.

: . . . . f(x
6) Av lim f(x)=0= limgk ) lim f(X)==+c0= limg ) kat 6ev undpyet to lim (x) . Tote Sev umtdpyel
X—Xg X—Xo X—Xg X—Xg X—=%o g’(x)
f(x)

katto lim —=

X‘)Xo g (X)
Avunapabdeiyua

X+Npux

Eivau lim = lim (1+ﬂ

M: lim (1+ouvx) sev undpxet (n un
X

DI

X—>+00 X X—>+00

jz 1, Opwg to lim
X—>+00

UTaPEN AUTOU Tou Oplou va yivel SLaloBnTika pe oxeSlaouo TN YpadLkng mapaotaong TG ouvaptnong
y=1+o0uvx.

7) A21 kol A22 tou .5,

EvSelktikn amavinon otnv A22 tou MN.1.
, , . , , , , aT .
1) Av T(t) eivow n Beppokpacia t wpeg petd tv Sampagn tou Gpoévou ToTe: T k(T(t)— 20) A

T'(t)= k(T( t)— 20) OTOTE KAl (T(t)— 20)’ = k( T(t)- 20) noMoam\actdovtac pe € éxoupe:

(e’k‘(T( t)—ZO))’ =0 dpa e’kt(T( t)—20) =Cc OMoU ¢ OTAOEPOC MPOAYHATIKOC aplOudc. Eival

T(0)=374pa  ¢=17 «ou T(t)=17€"+20Eivax T(2)=35 apa k =§Inl—7 KalL
L
T(t):l?(l—sjz + 20,
17
3) lim T(t)=20
¢ 10
15)z Inl—7
4) T(t)=30< 17(1—7j =10 t= 2—15 kat t ] 8 dpa mpLv oKTw WPES oTIG 12,
In=—=
17
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. f(x
8) Av urtdpyet to lim Q =leR, téte n ypadkA napdotacn tng f xel MAGYLA AGUUMTWTN GTO 400 .
X—>+0 X

Avunapabdeyua

f
Av f(X)=x+nux, téte eivon lim m=l|<ch to lim (f(x)—x): lim nux 8ev undpyet.

X+ X X—>+90 X—>+30
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KEDAAAIO 5°: OAokANPpwTLIKOG AOYLOHOC

Ewcaywyn

O ApLOTOTEANG YLO TN KATOOKEUR E£VOG MaBnpatikol cuoThuatog mpolnédete Ty UTAPEN KOWWY
gwolwv w¢ "umopabpo kaBe mapaywylkou oculoylopou"”, kot Sldakplve SvUo £idn evvolwv, TIG
BepeAlwdeLg, oL omoieg Sev pmopouv va oplaboulv Kal aUTEG Tou Tapayovtal amd tig BepeAwdelg (Bunt,
Jones & Bedient, 1981, 0. 160-161). O apyaiot EA\nveg, 60ov adopd Tto HAKOG KAl TOo guPadov,
xpnotuonololoav Kabapd YEWUETPIKOUG Opoug yla Thv ékdpaoct] Toug mapd aplOuntikég TEG (Davis,
2007, o. 25). Nopodtl, OUWG oToug oplopols tou EukAeidn opiletal cadwg n £vvola g emipavelag
(Bepehwdng évvola), bev yivetal aueoca avadopd oto eufaddv, oUTe OTOUC OPLOMOUC OUTE Ta
atrtipata/aflwpata (Bunt k.a. , 1981, 0. 160-166). O Apostol (1962) miBavoloyel o011, 0 Apxtundng towg
Bewpouos tnv évvola Tou eufadol wG un opl{OUeVN Kat TIG LBLOTNTEG Tou eufadol we afiwuotaBouwc,
TO £pyo TOU yla TOV UTIOAOYLopO Tou eufadol mapaPolikol xwplou pe tn péBodo tng e€avtAnong
umodelkvUeL €va "Aoylkodavr) §pduo mPog Tov oplopd TG evvoiag tou gpPfadol” kat "umoBarel éva
TPOTO OpLOPOU pLag TTIOAU YEVIKOTEPNG Evvolag”, TNG €vvolag ToU OAOKANPWUATOG, To omoio "pag odnyel
ME TN OELPA TOU OTOV OPLOMO KOL TOV UTOAOYLOMO ... KAl AAAWV evvolwv, OTwG €ival To unkog téfou, o
oyKkog, To €pyo KATt" (Apostol, 1962, 0. 11). Ot 1&6€e¢ Tou Apxundn, oe avadopd tou Heath (2001) yia tov
Chasles "yévvnoav tov amelpootikd Aoylopd (AvaAucn), Tou €ylve KOTAVONTOG Kal TeAElomolnOnke
Sladoxika amd toug Kepler, Cavalieri, Fermat, Leibniz kat NeUtwva" (o. 37). Ev yéve,, n €vvola Tou
OAOKANPWHATOG aMoTeAEL TO anavyacpua poonabelwv Sekadwv atwvwy GwTlopévwy puaiwv Eudofou,
Apxwundén, Kepler, Cavalieri, Fermat, Leibniz, NeUtwva, Cauchy, Riemann Lebesgue kot moAAwv
TIEPLOCOTEPWV.

TLnepLEXEL TO KEPAAALO 5 KO WG AUTO TO MEPLEXOUEVO CUVSEETOL LE TIPOYEVECTEPO OXETIKO

3’ auto to Kedpdalalo Sivoupe andavinon os dU0 Kaipla epwTAUATA Ta onola daivetal va pnv oxetilovral,
TEAKA OPWG PEow Tou Bepehwdoug Bewprpatog tTng Avaluong cuvevwvovtal o€ €va eviaio nedio. To
MPWTO epwInUa adopd otnv eUPEON MG OUVAPTNONG MOVO amod tnv mAnpodopia ya 10 pubuo
petaBoAng tg. O6nyoupueba £ToL otV €vvola TNG MAPAYOUCAC UG CUVAPTNONG, OTOV UTIOAOYLOUO TWV
TAPAYOUCWY TWV PACLKWY CUVAPTACEWY KOl TwV L&LoTATwY toug. To deltepo gpwtnua adopd otnv
gevpeon tou gpuPadol Tou Xwpilou Tou Pploketal KATW aAmMo TNV ypadlkr MAPACTACH HLOG CUVEXOUC
ouvaptnong.

ZeKWwape He TNV glpeon tou epPadol Tou Xwplou Tou MePKAElETAL QMO TNV KAUTIUAN y=X2 KOl TLG
guBeieg X =1, X=0kar Y =0. Xwpifoupe to xwpio autod oe opBoywvieg Awpideg kat émelta auEAvoupE
Tov aplBuod Toug aneploplota. MpocBETovtag OAa autd ta epfada Twv Awpibwv, maipvou e To {nToupevo
euPBadov. H 16€a yla tov urtohoylopo tou epPfadoll Sedopévou oxnuartog, Bewpwvtag To wg abpolopua
MOAMWV UIKPWV oxnuatwy, odeiletal otoug apxaioug EAAnveg (Anuokpitog, Eudofog, Apxundng).
Emekteivovtag tnv mapamdavw O£a KATOANYOUUE OTNV £Vvold TOU OPLOUEVOU OAOKANPWHATOC HLOG

ouvexoUg ouvaptnong f o€ kKAeloTo Sldotnua [a,ﬂ] KaL OTLG LOLOTNTEG TOU OPLOKEVOU OAOKANPWHOTOG.

3TN OUVEXELD, TIPAYMOTEUOHAOTE To OepeAlwdeg Bswpnua tng Avaluong, pe tn Ponbela twv
Spaoctnplotntwv A24 kat A25 mou mepléxovtal oto Mpdypapua Imoudwv. Meta amd OUTEC TIG
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8paoTtnploTNTeS Slatumwvoupe TNV mpotaon: «Av f:A—>R, 6mou A Sdotnua eivar ua cuveyrg

X
ouvdptnon, tte yla kdbe x €A, n ouvdptnon F )=I f€ Pt xeA eivar wo mapdyovoa tng f». H
a
£L0OYWYN TNG POTOONE AUTAC YiveTal yla éva povo okomo: va amodelxel to Bepedlwdeg Bswpnua ¢
AvaAuong kat va avadelyBei n olvdeon tou dladopikol pe Tov oAoKANPWTIKO Aoylouo. MNa tov Adyo autd

X
Sev Ba S8axBoUV acKAoELG TOU avadEpovial oThV TOPAYWYLoH THG CUVAPTHONG FQ():J. fE Pt ko
o

9(x)
yevikotepa tng ouvaptnong FK ):I f€ Pt. Télog yivovtar edpoppoyég tou OAoKANPWHATOG OTOV
UTIOAOYLOPO Tou euPadol emumébwy Xwplwv Kol OTOV UMOAOYLOMO Tou OYKOU TWV OTEPEWV TIOU
T(POKUTITOUV Ao TePLoTPodr WG PoC Tov Gfova X'X.

Moieg eivat oL oNUAVTLKEG LOEEG KA €vvoleg Tou kKedaAaiou 5.

® Eupadd kot dykot

Ot BaBuAwviot yvwptlav va umoloyilouv cwotd to epPfaddv tou opboywviou, Tou opBoywviou TpLlywvou
KOl TOU Tpameliov pe pia MAeUpd KABEeTn Tpog TIg mapdAAnAeg Baoels. Emiong, umoAdywav cwoTtd Toug
OYKOUG TWV TPLOUATWY Kal Twv KUAIvEpwv moAlamAaactdlovtog to eufadov tng Baong eni to uPog. Ooov
adopa to epufadodv Tou povadiaiov kUKAoU, apkolvtav otnv xovopoeldn mpoaogyylon n=3.

OL apxaiot Awyumrtiot urtoAoylav spfada kot oykoug Sladopwv oxnUatwy BacllOUevol oe KavOveg aAAoL
Qo TOUG omoloug Atav cwotol kot aAlot OxL. Ta mio aflodoya amoteAéopata £ival 0 UTTOAOYLOUOG TOU
OYKOU HLOG KOAOUPNG TMUPOULSAG e TETPAYWVIKN BACH KAl ULO TTAPATAEUPN aKur KABETn otn BAcn Kat o
urtohoytlopdg tou epPadol tou povadiaiou kUkAou pe Bdon évav kavova riou o8nyel otnv tuq m U 3,16.
(lotopla Twv emoTnUWY Kat tng tTexvoAoyiag, OEAB, 1999)

«OUTe ol BaBulwviol, oute ol Awyumrtiol épBacav otnv padnuatikn adaipeon, otnv avotnpn dlatinwon
UTOB£0EWV KOl OCUUMEPOOUATWY, OTnV omodelktikr OSladikaoia. Aev daivetal moubeva o ocadng
SLOXWPLOUOG TOU TIPOOEYYLOTIKOU amo tov akplfr] umoAoylopd. OAa autd eival amd ta Aoumpotepa
Snuloupynuata tou EAAnVIKoU ToALTLIopoU » (2. Neypenoving, 0.1, oe). 186) ElSikotepa oL apyaiot EAANveG
padnuotikol péca amd tnv Fewpetpia, emwvonoav kat épBacav o vPNA teleldtnta t néBodo tng
g€avtAnong. H pébodog tng €dvtAnong mpoEPAeme to yEULOUA ULOG eTidAveLag TTOU opiletal amd pia
KOUTTUAN Ue €va 1 TepLocOTEPA TTIOAUYWVA TIOU Adnvav KATOLO HLKPO UEPOC TNG eMLPAVELAG AKAAUTITO.
3TN OUVEXELD 0 apPLBUOC TwV MOAUYWVWY auavotay, WOTE Vo EAATTWVETAL TO HEYEBOC TNG OKAAUTITNG
emupavelag. Me autov tov TPOmo pmopoloav va umoAoyioouv TOAAG spufadd pe omolodnmote Babuo
akpifelag nBehav. Itov ELS0EO ToV Kvidlo (mepinou 408-355m.X.) odeiletal n emwvonon t¢ pebddou tng
g€avtAnong kat av 6ev avadepBolpe oe elblkd TEXVAOUATA, €lvol Tapopola HeE Ta «abpoiopata
Riemann». To dwbékato BBAlo Twv ITolelwv avadpEpeTal 0TOUG UTTOAOYLOMOUC TwV gUBadwy Kal Twv
OyKwV He Tt nEBodo TN e€dvtAnong Tou Eudogou. Eva amod ta XapakTnpLoTika mapadeiypata edbapuoyng
™G pebodou tng £€avtAnong eival o umoAoylopog tou eufadol Tou mapafolikol xwpiou amd Tov
Apxwunén otnv epyacia Tou «TeTpaywviopog MapaBoAng». e olyxpovn Slatunwon, o ApXndng
1
uTtoAoyilel To oAoKARpwuUa Ixzdx. Itnv epyacia tou Apxundn «KikAou METpNnolg», o Zupakouaolog
0

HoONUATIKOG, (ow¢ 0 PeEYAAUTEPOC TNG OPXALOTNTAC, OOXOAELTAL UE TOV UMOAOYLOMO TOu aplBuoul T,

1
SnAadn tou OAOKANPWUATOG I\/l—xzdx, To omoio dev elval duvatd va umoloylotel akplBwg. « Ot
-1
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Apafec petédpacav Ta oNUAVTIKOTEPA £pya TwV apxaiwv EAANAVwY pabnuatikwy, kuplwg tou EukAeion,
Tou Apxurdn, Tou AmoAwviou kot Tou MroAepaiou katd tov 8° kat 9° W.X. auwva Kat Toug HeEAEThoOV
coBapd. O ApaBoag padnuatikdg Al-Haitham (965-1039u.X.) petafl GAAwV, UTIOAOYLOE TOV OYKO OTEPEOU
TIOU TIPOKUTITEL amtd tnv meptotpodh Tou xwpiou 0<X <1, X2 < Yy <1yUpw and tov opldvtio dfova XX,

1
8
HE ONUEPWVO OUUPBOALOMO, UTIOAOYLOE TO OAOKANPWHA jﬂ(l—xz)de=1—5.»[1.28}\.194]. « H mpwtn
0

€kSoon Twv €pywv Tou Apxtundn o Aotk HeTddpacon , KAl e To EAANVIKA TpwTOTUTA €yve TO 1544
otn Baowela (EABetia) kai eixe tepdotia kot kaboplotiky enidpaocn otn pabnpatikn €§EAEN TG
Eupwning.»[1. 2eA.202]. Z& mpwTto oTASL0 MPOKAAECE TO evlLladépov Twv MabnUaTIKWY TG EMOXNG OTN
UEAETN TWV TtpoPANUATWY 0AoKANpwaong, urtoAoylopol epBadwy Kat dykou Kot KEvTpou Bapoug. Amd t
petadpacn auth Kot eldikotepa tou «KUKAOU METpnolg» gumvevotnke o 1579 o MAANOG LN UOTIKOG

s , . 2 1 /1 111 1/1 1/1
Frangois Viéte yla va KOToAREEL OTOV EVIUMIWOLOKO TUMO0 — =—,|=+—,|—=4|=+—.|—+—,[—... H
T N2\V2 2\2\2 22 2\ 2

£TLVONGON autol TOU QTELPOU YLVOUEVOU QTOTEAECE OTABUO OTNV LoTopia TwV padnuatkwy, ylati ylo
npwTn popd pia dmelpn Stadikaocia énalpve Tn popdh padnpotkol tomou. O 17° owvac yvwpLos pia
npwrtodavy avlion ™G HOONUATIKAC EMOTAUNG Kol Kupiw¢ tng availuvong. MoMol pabnpatkoti
petadpalouv kat oxoAldlouv Tov Apxtundn.

3tov Johannes Kepler (1571-1630), odeiloupe TNV avakdAupn Twv TPWV VOUWV TNG Kivnong twv
mAavntwy. O 8eUTEPOG VOUOG, 0 VOUOG TWV gUPadwy avadpEpel OTL «To eUTUYPAUUO TUNUO TTOU CUVOEEL
évav mAavntn pe tov nAo (n emBatikn aktiva) Staypagel oe (0ou¢ xpovoug ioa euBadd», apa TO
TPOPANUA TNG €UPeoNG Tou eUPadol evog eAAEUTTIKOU TUAKATOG KAl YEVIKOTEPA KABE KWVLKNAG TOUNG ,
OTOKTA amodacolotikh onuacia. Ot apyaiol EAAnveg emnpeacpévol kal and ta napddofa tou ZAvwva,
elyav amoppidel kabe amepn Sladikaocia kat €vvola opiou, TOUAAXLOTOV, OTnV Tapouciacn Twv
anoteAeopATWY TouC. MoAU apdtepa, o Kepler kat ol clyxpovol tou, xpnolgomnoinoav tnv €vvola Tou
1

ameipou Kat tnv aflonoinoav yla tov umtoAoylopd epBadwy Kat Oykwv. Amotédeopa Atav N > W
h L " h ' sudwvarpe outhyv, av Bswpriooupe OtL éva entinedo oxrjpa anotehsital and dnslpo nARog
otevwv Awpibwv, Twv ovopalopuevwyv adlalpétwy, eipaote oe B€on va umoloyiooupe To epPadov tng
€MmLpAVELAG TOU OXAUATOC. Eva adlaipeto, ekKAaUBAVETAL WG ULa ATIEIPWG ULIKPH TTOOOTNTA (OUCLAOTIKA WG
TooOTNTA UNOEVIKOU peyEBoUC) omoTe, av TPooBEcouple omoLlodNToTe aplBuo and AUTEC TG TTOCOTNTEG TO
amnotéeopa Ba eival mAAL pndév (Stokpivoupe €6w TtV ampoodloptotia0-0). H péBodog, dtav
edapudletal amnattel o peletntng va ebdeuplokel
KATdAAnAo eibog adlalpétwyv ya kabe mpoPAnua.
Mapd moAumAokoTnTA TG, N HEBOSOG, O APKETEG
TEPUTTWOELG, TIopnye amoteAécpata. O Kepler Atav e L
arnd Toug MPWTouG mou edapuoce tn UEBodo, yla va
UTIOAOYIOEL TOV OYKO €VOG TANBOUG OTEpPEWwV &K
TEPLOTPODNG ETEKTELVOVTAG TNV OTIG TPE(G
Slaotdoelg (Bewpnoe TO oOteEPed, ocav  cUVoAo A
AMEPWV AEMTWVY GETWV KAl 0T CUVEXELX TIPOCOETE

TouG emuépouc oykoug). O Kepler kat ol gUyxpovol
tou, edbapuolovtag QUTEG TIC Oéeg édTacav €va
BrAua mpwv amod 1o cUYXPovo OAOKANPWTLKO AOYLOUO
(avaAutikotepa 3. Neypemnoving, o.i, 1987, E.Maor, H
Lotopla evog aplBuou 2005)

® OepeAlwdeg Oewpnpa tng Avaiuong

¥ta péoa tou 17°Y awwva, ol Baotkéc apxéC Tou OAOKANPWTIKOU AOyLopoU ATV opKeTd SladeSopévec otn
pobnuatik kowotnta . Ot péBobdol tTwv adlalpétwyv kat tng €€avtAnong 8ev katéotn duvato va
evtaxBbouv oe éva evomolnuévo cuotnua. Kabe mpoPfAnua amnattolos SLadopeTIKr TPOCEYYLON, Kol h
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erutuxio e€optidtav amd T YEWUETPLIKA EMLVONTIKOTNTA, TIC aAyEPPLKEG SeELOTNTEC Kol KOTA HEYAAO
TOGOOTO ,amd TNV TUXN. OswpnBNKe AOLTOV avaykaio pLa YeVIKA Kal cuotnuatikn pébodog —éva clvolo
oAyopiBuwv-riouv Ba emétpemne va AUVOVTOL TA GUYKEKPLUEVA TIPOBANUOTA HE ATMOTEAECUATIKOTNTA. T
uéBodo autr mapouciacav o NeUtwv kat o Leibniz. H mapaywyog, ektog tng Bepedwdoug onuacioag tng
yla to Sladoptkd Aoylopo, eival to KAelSi yla Ty mepattépw avamntuén tou oAokANpwTIkoU Aoylopou. Me
aMa Aoywa, ta SUo Bepehwdn mpoPAriupata tng AvdAuong, To MPOoPAnupa tTng edamtopévng Kot TO
MPOPANUa tou eupadou, eival avtioctpoda. Ag SoUUE TWPA, KA EUMELPIKA EpUnveia Tou BepeAlwdoug
Bewpnuatog:

‘Eotw A(t)to eupaddv tou xwpiou mou mepikAeietatl and TG gubeieg x=a, x=t, tov dfova x'x KoL T
ypadiki mapdotacn tng cuvdptnong Y =f(X). O puBuodg petaBolng tou eppadol oto Sdotnua [t, t+A
At + At)—At)
At
euBeieg x=1, x= t + AT tov Gova Twv x’x kat g ypadwkn mapdotacn e f eival mepinou oo pe f(t)-At,
At +At)-At) At + At)—AQ)
At

dnhadn mpokumtel 1 ———————*= f(t), onote lim
At At—0

ocuvaptnon A(t), elval mapdayouoa tng f.

1] sivau . Otav At -0, to spBadov g oteviig Awpidag mou mepkAeistal and Tig

=f®) 7 A't)=1¢t). dnhadi n

Z€ mola EpwTAHATA B0 TIPEMEL VAL AIAVTOUV OL LadnTEg;

e Na mepypapetre v OSladikaocia mou okoAouBoUpe ylo Tov UTOAOYLONO Tou eufadol ToUu
napaBoAiikol xwplou.

e [wg cuoxeTiletal o0 uMOAOYLOMOG Tou epfadol Tou mapaPoAkol XwPlou HPE TNV €vvola Tou
opLopéVou oAokAnpwpatog tng f anod a wg B;
ALOTUTIWOTE Kal SWOTE YEWUETPLIKEG EPUNVELEG (EpUnveLOVTAG TO OAOKANPpWHA WG EUPadov) n omou
glval duvatov amodeifelg Twv LGLOTATWY TOU OPLOUEVOU OAOKANPWHATOC.

X
Awote éva mapddelypa cuvdptnong tng Hopdig F(X)=J.f(tﬂt kaw e€nyrote ylott n mapdywyog F
a

¢ F eival f.

2
e 'ExelL kaBe ouvexng ouvaptnon os Sldotnua mapayouoa; Moo lval n mapdyouvca TG f(X) =e™*;

e Alatunworte Kat arodeifte to 2° BepeAwdec Bswpnua th¢ AvaAuonc.
Na uroAoyloeTe TOV OYKO TOU KWVOU TIOU TTApAyETAL Ao TV neplotpodn yupw amo tov atova

X'X Tou Ywpiou mou mepikAeietat amd Tig euBeieg Y =X,X=r,r > Okat toug dfoveg X'X,Yy'y .
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r2r 3 v— 1) vr
1)Me ta onpeia 0,— ,— ,— ,...,( Y +— Xwpiloupe To SLdoTNUaA [0 , r] o v {oa uToSLacTAHATA
v

Vv v v
, r
HAKOUG —
v
k—1x kr
2) Oswpolpe ta opBoywvia e Bdon to Sidothua [u, —} , k=1,2,3,...vy kou Oog
v v
kr
—,k=1,2,3,...v
v

3) Neplotpédoupe To Xwpio yUpw amd tov dfova x'X, omOTe 0 GYKOC TOU KWVOU TIOU TIapAyETal givat

nepinou loog ue T0 abpolopa Twv oYKWV KUALVSpwvV:
2 2 2 2
ryr 2r\r I\r vr\ r , , , , ,
n—| —+n| — | —+n| — | —+...+7T| — | — KaL n MPOCEYyLON Elval TO0O KAAUTEPN OCO TILO
v) v v)v v)v v)v

peyalog eivat o v.
4) Tehkd o 6ykog ou B£Aou e va uTtoAoyicou e sival To dplo Tou ponyoupévou abpoiouatog étav
3 r

e, 2 , , , .
v—>+00 6nhadn ? loog pe Ir[x dx .Av f elval o ouvexic kot un apvntiky cuvdptnon
0

OPLOMEVN OTO KAELOTO SlacTtnua [a,B] TOTE O OYKOG TOU OTEPEOU TIOU TAPAYETAL amd TNV

neplotpodr) Tou xwpiou Q mou mepkAeietal and tov dfova XX ,Tig eubeie¢ X=a, X=6 kat v

ypadikn mapdotaon tne f yopw and tov dfova X'X Sivetat amd Tov ToTO...

Mowa €ival Ta AVaHEVOUEVO PLOBNOLAKA QMOTEAECUATO META Ao TNV oAokARpwaon tng Stéackaliog Tou
kepalaiov 5;

Metd tnv oAokApwon tou kedpalaiov 5oL padntég Oa npénel va ivat tkavoti:

M1. No opiZouv Tnv mapdyouoca piag cuvaptnong f: A —R (A Sidotnua).

M2. Na anodeikviouy oti: av F : A =R eivat pua mapdyovoa tng f: A = R(A Sidotnpa) tote

1) 6Aeg oL cuvapTtAoelg tng popdng F (X) +C H€ c mpayuaTiky otabepd elval mopdyouoes tng f.

2) av G ivat napdyouca g f tote n G naipvet v popdry G(x) =F (X)+C pe ¢ mpaypatikr otabepd.

M3. Na cuvBéoouv Ttivaka mapayouowv BOCIKWY CUVAPTACEWVY A0 AVTIOTOLXOUG TIVOKEG TTapAyWYWY,
OTWC:

1) (7ux) =ovvXdpa ol mapdyovoeg g f(X)=ocvvxeivar ot cuvapticelg F(X)=nux+c 2)

V1 Vs
(epx) = Apol OL TIOPAYOUCES TNG f(X)z 5— Ot Sdotnua AQ(K?Z'—E,K?Z'-G—E],K‘ED

O'UVZX ovvX

elvat ot ouvaptricelg F(X)=epX+C KA.
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M4. Na urtoloyilouv TapdyoucEeg CUVAPTACEWY TIOU UIopouv va Tidpouy Tig popdés:  f'+g', Fg+ fd,

fgg;zfg, cf,f(g) d kAn onwe:

X4
1) Ounapdyovoeg g f(x)=x>+7ux elvat oL cuvaptroeig F(X)ZZ—GUVX-FC .

2) Ounapayouoeg tng f(Xx)=xe* +e*eivat ot cuvapticelg F(X)=xe" +C KA.

M5. No. urtooyiZouv to epBado E tou xwpiou mou mepikheietat amd Ty ypadiki mapdotoaon g f(x)=x"
Tov Gfova x'x Kat Tig euBeieg x=0 kat x=1, pe tnv £€n¢ Stadikaoia:

||.1-1'|'.

azr
08
o5
04
[ E
0z

(]

62 81 @ b1 B2 O% D4 DS D OF OB B8 1 11 12 13 14 185 18 17 18 1.8 2 21 22 23 F4 2§ 2B 27

E Suld
1.2
1.1

L]
a8
o7
am
L)
a4

L4 -3

(18]

-1 ¢ &1 0. 032 o4 OS5 OB 0.7 8 09 1 1.1 1.2 1.3 1.4 15 1.8 1.7 18 1.9 2 21 22 23 24 285 H 2T 2B 29 =
0.4

0.2

1) Me ta onpeia xg X, ... ,X, Xwpiloupe to Stdotnua [0,1] o v loounkn umodlacthpata pfikoug 1/v

v-1 H
2) wa pocgyyion Tou epPasdol mou {ntdue eival To dBpotopa: €, = Zf(lj AX=...
=0 \V

3) wa &AAn mpoogyyion tou epBasdou eivat to dBpotopa: E = Zf(l)AX =...
=1
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. . 1 . . 1
4)woxoouv: limeg, =IiME == kat limg, <E<IIME, apa Ezé

V—>+0 V—>+0 3 V—>+0 V—>+0
5) av & E[X oy J] 1=1,2,3,...v eivai onoladrnote evSidpueoa onpeia kat S, —Zf( )AX LoXVEL
=1

g, <S,<E, apa lim§, =E=%

v
V—>+o0

M6. Na cuaoxetilouv tnv £vvola tou euPfadol pe TNV £vvold TOU OPLOREVOU OAOKANPWUOTOC HLOG

Zf(g x| if(x)dx

ouvexoug ouvaptnong f oe kAelotd Sidotnua [ ,8] kat va cupuBoAilouv TO H+

a a 8
,ETEKTEIVOULLE TO TOLPATIAVW KOLL EXOULLE: J.f(x)dx =0 ’!f(x)dx :_If(x)dx ’

M7. Na g€nyoUv TI¢ TPOTACELG:
8

1) av f ouvexigoto [a, 6] kauf(x) >0y kabe x €[a, 6] TC'JTEJ.f(X)dXZO

a

2) avf ouveyric oto [a, 6] Kouf(X)ZvaL KABe X e[a, 6] kat n ouvaptnon f &ev eival mavtol pndév

8
oto|[a, 6] rétsjf(x)dx >0.

a
M8. Na g€nyoUv TNV yPAUULKOTNTA TOU OPLOUEVOU OAOKANPWHATOG WG EENG:

8 8

[[£(x)+g(x)]dx= lim _”zl[f(gj)+g(gj)]m:...Kal [AF(x)abe= lim zu( )

V—>+0
a 1= a

M9. Na amodelkviouv Tig mpotdoel: 1) av f, g eival cuvexeic ouvaptioels oto kAelotd Sidotnua
8 8

[a, 8] kar f(x)<g(x) via kaBe xe[a, 8] tote jf(x)dXSIg(X)dX 2) av f, Qg elvar ouveyeig

ouvaptroel; oto KAewto Sidotnpa [a, 8] pe f(X)<g(x) v kaBe X e[a, B]kal dev eivar mavrol

f(x)=9(x) oto [a, 8] tote jf(x)dx<ig(x)dx

o

M10. Na €€nyoUv tnv oxéon tou Chalses.

’
X
M11. Na Sivouv mapadelypata kot va g€nyolv : [If(t)dt} =f(X) émou f ouvdptnon cuvexnc oe
Slaotnua A kata , X onuelo tou A (kaBe cuvexng €xeL mapayouaoa).

M12. Na anoSetkviouv 1o 2° BepueAldeg Bewpnua tng AvaAuonc: av F po mapdyousa TG GUVEXOUG

f: [a, 6]—>R tote ‘Tf(x)dX:F(B)— F(a).

M13. Na Kavouv Xprion Tou OPLOREVOU OAOKANPWUMOTOC Kol va uttoloyilouv gpfadd smumédwv xwplwv
OTWG:
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1) Na PBpebel to eupadov tou xwpiou QO mou mepkAeietal amd TG ypadlKEG TMAPAOTACELS TWV
ocuvaptnoewv f(x) = nux, g(x) = ocuvx kat tig euBeieg x = 0 kAL x = 2m.

2) Na Bpebel to guPaddv tou xwpiou mou mepikAeieTal and tn ypadikr mapactacn tng f(x) = Inx, Tov
Aafova TwV X KoL TNV epamtopévn TnS ypadikng mapdotaong tg f oto onueio A(e,1).

K

F sz/

-

10 20 30 40 50 X

o ———

3) A27 kal A28 tou N.3.

4) i) Na umoloyioete 10 guPadov tou xwpiou mou mepikAsietal amd tn ypadlk mapAcTAchn TNG

ocuvaptnong f(x)= »\E Vv epaAnTOUEVN TNG 0TO oheio (1,1) Kot Tov dgova TwV X.

ii) Na Bpeite Tnv eubeia x = a, n onola xwpilel To xwpio autd oe Suo LoepPadikd xwpla.

M14. No povteAOMoLoUV TIPAYUATLKEG KOTAOTACELG, KAVOVTAG XPron TOU OPLOMEVOU OAOKANPWHATOG, Kal
va uttoloyilouv Stadopa pey£dn onwc:

1) Eva eAatnplo €xel puotkd pnkog 0,6m. Otav tou ackoUpe SUvaun 10N to eAaTHPLO ATIOKTA UKog 1m.
Av LoVl 0 vopog tou Hook yia to ehatrplo auto, va Bpeite tn otabepd k Tou eAatnpiou Kal To €pyo TOU
TIAPAYETAL LA TO TEVTWHA TOU gAatnpilou amd 0,9m og 1,1m.

Alon:

Av F(x) to pétpo g dUvaung kat k n otabepd tou elatnpiov, éxw F(x)=kx i 10=0,4k apa k=25N/m,
1,1-0,6
W= | kxdx=..=2l.

0,9-0,6
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2) Evag MukvwTng xwpntkotntag C éxeL poptio pndév. Goptiloupe Tov MUKVWTA MEXPLG OTOU QTTOKTHOEL
¢doptio Q. Na urtohoyioete TNV evépyela U mou €xel 0 GOPTLOUEVOG TIUKVWTNG.

Abon:

Oewpolpe OTL 0 MUKVWTAG doptiletal otadlakd petadEpovtog UIKpEG moootnTeg doptiou Ag amd tov

APVNTIKO OTALGUO TtpoC To BeTikd. Otav to dboptio Tou Mukvwtr eival g, To Suvaptkd Tou ivar V =6q .
ETIOMEVWG TO €pyo TIOU QTALTELTAL yla TV HETOPOPA TOU oTolXElwSoug dopTiou Ag amod Tov apvnTIKO

1
oo Tipog o Betiko, elvar AW =VAQ = Equ .

H evépyela U tou ¢opTiopévou MUKVWTH LooUTal e To oAlkd €épyo W, mou amatteital yia tn ¢opTion tou.
‘Qorte:

Bl

21
U=wW =IEqdq =
0

3) YmoAoylopog g pomnig adpavelag Iy opoloyevoug papdou palag m kol prikous L, wg mpog afova
KAOETO Og aUTH ToU SLEPYETAL ATt TO KEVTPO PATaG TNG.

H portr) adpavelag I tng papsdou, unoloyiletal and tn oxéon:

l, = x*Am

ormou Am n palo OTOLXELWSOUC TUAMOTOG S

™¢ paBdou pnkoug Ax mou amexel anod to K

anootaon x. Aedopévou OtL n papdog sival ; /

OMOLOYEVNAG LOXVEL N oxéon: U=epB(OAB) VW} B

Am  AX e

m L 5
n:
m

Am= TAX 0o A

Q q
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Omndte 0 uToAOYLOAC TNG POTIAG ASPAVELAG OVAYETOL OTOV UTTOAOYLOO TOU OAOKANPWHATOC:
L/2
m
= J' — xdXx
O L

Qo To onoio MPOKUTTEL OTL:

I L
12

4) A29 tou M.Z.

8
2
M15. Na kdvouv xprion tng oxéong V =rtj.(f(x)) dx ,vo TNV EPUNVEVOUV ,Kat vo uTtoAoyilouv GYKoug
a
OTEPEWV TIOU TIPOKUTITOUV EK TIEPLOTPOPHG WG TTPOG TOV Afova X X OTIWG:
1) A30 tou N.3.

2) Na Bpeite Tov OyKo TOU OTEPEOU TOU TAPAYETAL Ao TNV MEePLoTpodn yUupw amd tov afova X'X Tou
Xwpiou mou mepikAsietal and tn ypadkn napdotacn tne f, amd tov dfova x’'x Kal and TG subeieg pe
€€LOWOELG X=0a KOl X=P, OTLG €ENG TIEPUTTWOELG:

i) f(x)=4x—1,a=1p=5 ii)f(x)=«/nux,a=0,[3=n iii)f(X)=\/4—X2 a=08=2 iv)

J1+x
f(x)=—7=
x/x
3) Na Bpelte Tov OYKO TOU OTEPEOU TOU TIAPAYETAL QMO TNV MEPLOTPOPN yUpw oo Tov agova x'x, Tou

2
X
Xwpiou Tou mepkAeieTal and Tig ypadikég mapaotdoelg twv ouvapthoswv f(X)= Z kat gX)=X.

a=1p=2

0d8nyieg yia ™ idaokalia tou kepalaiov

MNPOTEWVOUEVEG ELOAYWYLKEG SPAOTNPLOTNTEG OTNV EVVOLA TNG Hapdvouoaq(le'w)

1) H pokohoUpevn, amd t Bapltnta, EMTEXUVON KOVTA otnv emdbdveta e e elvat mepinov 10m/s”.
Av adnrooupe éva cwpa va MECEL eAeUBepa 08 KEVO A€POC Amod Kotaotaon npepiag, mowa Ba eival n
TOXUTNTA TOU O€ XPOVO t amd TNV apyLK OTLYUI TN MTWonG;

‘Exoupe v'(t)=10 kar v(0)=0. «molEG ouUVAPTAOELS TOU t, €Xouv Mapaywyoug ioeg pe 10;» v(t)=10t,
v(t)=10t+6,... TEAKA v(t)=10t+c, OTIOU C OMOLOCSATIOTE MPAYUATIKOG aplBpoG. Kavovtag xprion tng apxikng
ouvenkng Bpilokoupue v(t)=10t.
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2) Muwa odaipa ektofevetal TNV Xpovikr otyun t=0 oe euBeia mpog ta mavw amnod pa e€€6pa LPoug Xo M
MAvw amo 1o €5adog, He apxik ToxUTNTA LETPOU Vo m/s. H pudvn Suvaun mou emnpedlel tnv Kivnon tng
odbaipag katd tnv Sldpkela TNG TOPElag TG elval n Paputnta, n omoio MPOKOAEL TPOG TA KATW
EMLTAUVON HETPOU g m/s’.

o) No aro8eifete OTL X(t)=xXo+Vot-1/2gt>, 6mou x(t) To Vg TNE odaipac mdvw amd To £5adog T XPOVIKN
oTLyUA t.

B) Na urtoAoylotel To péytoto U og ou dtavel n odaipa.
v) Na urtodoylotei n taxdtnta tng odaipag pe tnv omnoia ¢ptavel oto £d5adog.
Yrnodelén:

‘Exoupe x(0)=xo, v(0)=vg, V'(t)=-g, X'(t)=v(t). Apa v(t)=-gt+c,, omoTE C1=Vo. TEAKA V(t)=-gt+v,. OmoTE
X' (t)=-gt+vo.

Apa X(t)=-1/2gt’+v t+c, KoL TTPOoBLOPIlOVTaC Cy=Xo, EXOUME X(t)=Xg+Vot-1/2gt>.
Mowax onpeia tou kedpalaiov 5 xpAlouv L8Laitepng TPOooxnG;

AxkoAouBoUv Kamolec cUVADELG TAPAVONOELG TWV LOONTWY KAl TIPOTEIVETOL WG £VOC TPOTOC AVTIUETWITLOAG
TOUG N XPHON QVTUTAPASELYUATWV.

8
1) Av n ouvaptnon F elvat mapayouoca tng f tote .[f(x)dx =F (6)—F(a)

o

Avtunapadeyua
1
H Fk)= Idx| glval po mapdyouoa tng f(X)=; oe kaBe Sidotnua A usAg(O,+oo)r’1Ag(—oo,0),

1
1 1
OoAAQ TO J. —dx Sev éxeL vonua, adou n f(X) =— &ev elval ouvexng oto [—1, 1]
X X
-1

2x0At0: MpETel va TOVIOTEL OTL OTAV QVAPEPOUUE Tapdyouoa F MPEMEL va avapEPOULE Kal TO SLAOTNUA
oto onolo gival mapdayouvoa.

2) Av n ocuvaptnon f elvat ouvexng oto [a,B], Tote 10 EUPadO Tou Xwplou Tou MePKAEiETAL amd TV

8
ypadikn mapaotaon tng f kat tig eubeieg y=0, x=a kaL x=P eival ico pe If(X)dX .

o

Avtunoapadetyuo

KaBe ouvaptnon f pe f(x)<0 yia kaBe X € [a,6]
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8
3) Avjf(X)dX >0, e f(x)>0 ya ke X € [a,6].
Avurnapadsiyua

2
J'xdx :§ >0
bl 2

4) Av f(x) >0 yua kdBe X €[1,+00) ka lim f(t)dt =+o0, tote kat lim | (t)dt =400,

X—>+0 X—>+%0
1

Avtunapadetyua

1
t

X—>+00 X—>+0

o C— <

X X
. 1 . 1
dt=Inx«kat lim J.Edt=+oo, aMé lim Int—zdtzn, dn\adr o dyko¢ Tou OTEPEOL TIOU TAPAYETAL
1 1

amno v neptotpodn g Y =—,X e[l,+00)y0pw arnod tov afova X’x eival aplOunTikd icog pe to eupado
X

tou povadiaiou kUkAou!!
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B’ Mépog (MBavotnteg — Avalutikn Mlewpetpia)

B,(MBavotnteg)

KEDAAAIO 1° : SuvSuaotiki

Elcaywyn

Qaivetal OtL (xvn SpaoTNPLOTATWY OXETIKWV e TNV amapiBunon cuvduaopwv PBpiokouue os Kelpeva
apxalwv TOATIOpWY. TO aPXOLOTEPO (OWCG KEIMEVO JE TEPLEXOUEVO OXETIKO HE OUVEUAOTLKOUG
umoAoyLopoUg Bploketal oto manupo tou Rhind (1650 m.x) mpoPAnua 79. ITo GUYKEKPLUEVO TIPOPBANUA
avadépetal pia anoypadr otnv onoia kataypddovtat 7 omnitia, kABe omitt eixe 7 ydreg, kdbe yata ébaye
7 movrtikio kdBe Tovtikl lxe ddel 7 omdpoug otaplol Kal amd KABes omdpo otaplol eiyav mapaxOei 7
hekat (povada pétpnong). Eivat xapaktnplotikn n mAnpodopia mou avadépetal ano tov Biggs (1979) ot
oe IVBWd keipeva tou 6° my awwva cuvavtdpe pio mpoomdBela anmapiBunong Twv cuVSUNCHWY 6
SladopeTikwv yeuoswv ava 800 1 avd Tpelg i ava téooeplg. O Smith (1953) avadépel 6tL T LW6EA TWV
petabéoswy ocuvavtdpe oe IvBikd Kkelpeva tou 2°° X alwve, pe Ta omolo ywétav amopibpnon twv
TPOTWV UE TOUG omoloug Umopouv va cuvduaoTtolv HoUCLkEG dpacel. O Smith emutAéov avadépel otL
TPWLUESG avodopEg Katd tov Meoaiwva cuvavtwvtal ota Keipeva tou Rabbi ben Ezra (1140 p.x), ota
omola emixelpel va unmohoyioel Toug cuvbuaopoug Tou TAavhTn Kpovou pe toug dAoug mAavrteg. O ev
AOyw motntrg, HaBnUaTIKOG Kal EPEVVNTAG YVWPLlE TPOTIOUC UTOAOYLOMOU TWV 7 QVTIKELHEVWY avd Svo.
To 1494 €XOU}LE TO MPWTO TUTIWEVO KELEVO TTOU avadEPETAL OTIG LETABETELG QVTIKELMEVWY, Elval TO €pyo
tou Pacioli «<Sumany.

Mia mpwipn texvoloyikn edpapuoyn Twv Kavovwy TnG TuvSUaoTIKAG KOTA
Tov 16° awwva X Ppiokoupe ot keipeva Twv Cardano kot Buteo OXeTKA pe
TNV KOTAOKEU KAELSOPLWY OL OTTOLEG UmopoUV va avoiouv HovVo av KAToLog
YVWpIleL ToV oUVEUAOKO KATTOLWY ypavallwy ToUG.

Kortd Tov 17° awwva . ouvexiotnke n avamtusn tng JuvSuaoTikig katL o Herigone (1634) Sivel yla mpwtn
3
dopa ToV YeVIKO TUTIO TToU UTtoAoyilel TOUG CUVSUACUOUG V AVTLIKELMEVWY ava K dnAadn To &E Tnv (6la

nieplnou nepiodo o Pascal €6eiée tn oxéon peTAfU TWV CUVTEAECTWY TOU SLWVUMLKOU QVATTTUYHATOG Kot
TWV ZUVOUOOTIKWY UOVTEAWV. TEANOC, TO TIEPLEXOMEVO TNC TUVSUOOTLKNC, £€TOL OMIWG TO YVwpILloupe Kal To
Sidaokoupe onpepa, Slapopdwbnke amd tov Jacques Bernoulli oto €pyo tou «Ars Conjectandi», oto
omoio €pyo yla mpwtn $opd XpNOLUOTOLELTAL 0 OpOC «permutations» (petabéoelg). O Pascal kat Wallis
elval oL mpwtoL mou Xpnoluomnoinoav tov 6po «combinations» (cuvduacpot).

TLnepLEXeL To KePAALO TNG ZUVSUAOTIKIAG KOL TTWG QLUTO TO TIEPLEXOEVO CUVEEETAL UE
TLPOYEVECTEPO OXETLKO;

310 Keddlalo ™G ZuvduaoTiknG avallovtal tpia Baocikd povtéda amapibunong: oL uetabécelg, ol
Slatagelg kal ol cuvbuaopol. Ta tpla autd povtéha otnpilovtal os pia Baotkn apxn anapibunong twv
OTOLXELWV VO TIEMEPATUEVOU GUVOAOU, cUUbwWVA Pe TV omola KaBe amapiBunon Twv oTolxeiwv evog
TIEMEPACUEVOU GUVOAOU UTopel va paypatomnolnBel péow npocBéoswv A / Kal TOAAATAACLACUWV.
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AMNAPIOMHZH
(ZYNAYAZTIKH)

v

Apxn TG
anapiBunong

MetaBéoelg Alatatelg Juvbuaopol

‘Ocov adopd tn olvdeon tou kepalaiou autoU pe VAN mou €xel SLdayxtel o€ TMPONYOUUEVESG TAEELS
ETILONUAIVOUHE OTL O EAALOTEC MEPUTTWOELG OL HoONTEG £xouv £€pBel oe emadn pe B£pata ou analtovv
Spaotnplotnteg anapibunong.

3to Nupvdoto ot padntég éxouv aoxoAnOei pe to Tpiywvo tou Pascal evw oe mponyoUpeveg TAEELC TOU
AUKelou €xouv xpnotpomotiost Sevopodlaypappata yia thv neplypadn tng e€EAENG Hiag dladikaciag.
210 HAOnua NG rewpetplog cuvavtape BEpata mou anattolv cuvSuaoTikh okEPYN OMwG yla mapadetlypa:
1) Anto uia meploxn 4 evdcieg o0boi, €tolL wote ava Svo va dtaotaupwvovtal kat avda 3 va un Stépyovratl
amo 1o (6to onueio. H tpoxaia yia va SLEUKOAUVEL TNV kivnan U€AelL va TOmMOUETHOEL Evav TPOXOVOUO OE
kade Staotavpwaon. Nooot Tpoyovouol xpetalovral, Na eéetaotei To mpoBAnua yia v Spououc (v22).

2) Na Bpeite to mAndoc twv Slaywviwv KUPTOU VIYWVOU OaV cUVAapTNan Tou TANTou¢ Twv MAEUpwWVY Tou
(v=3)

Ol TTPOOTALTOUUEVESG YVWOELG Yla TO KEPAAOLO TNC TUVSUAOTIKAC eival EAAXLOTEG KaL AUTO TAPOUGCLALEL
Slaitepo S16aKTIKO evSladEpov.

Marti eivat onpavtiko to kepdaAalo tng ZUVSUAOTIKNG;

Eival 18laitepa onUavIko va emonpavOel OtL: o TpOmog e Tov omoio SUo oAU amAEg AoYIKEC MapaSOXEC
(mpoaBetikn, MOAAMAQAGCLOOTIKE), Yl TNV anapibunon twv otolxeiwv evog cuvolou, avamtuxdnkav oe
TETOLO onpelo, wote onuepa ta HovtéAa mou Snuoupyndnkav va eival blaitepa cUVOeTA Kal Lkava va
AUoouv amattnTka npoBAnpata anapibunong.

EmumAéov onuavtikol KAGdoL kol TePLOXEG Twv Moabnuotikwv ocuvbéovtal pe TNV avamtuén tng
JuvbuaoTikng Wlaitepa kabwg n meplox Twv MiBavotHTwy Xpnollomolel kat e€oxv ta TUVOUACTIKA
MOVTEAQL.

Moieg eivat oL onpavTKEG LOEEG 0To KePAAALo TNG ZUVSUAOTLKAG;

H Yuvbuaotikr 6ev mpoUmoBtel e€eldikeUpéEve YWWOELG amd AAAEG MaBnUATIKEG TTEPLOXES, OAAA XWPLG
unepPBoln, Ba pmopolcape va oV e OTL AVATUCCETAL TTIAVW 0 SU0 ATAEG AOYLKEG TTAPAS OXEG.
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A. Av éva oUVOAO TPOKUTITEL amod TNV €vwon &Evwyv PeTall Ttoug cuUVOAwv TOTe To TARBOC Twv
oToLXElwV Tou pmopei va urtoloyLotel av mpocoBécoupe ta MARBN TwV OTOLXELWY TWV GUVOAWVY QUTWV.

B. Av plo Stadikaocia pmopel va mpayuatonownBel oe v Stakplteg GACELG KaL N mMpwtn ¢daon
TIPOYLLOTOTIOLE(TAL ME K, TPOTOUG N Oeltepn ¢pdaon mpaypaTomnoleltal e K, TPOTOUG ...n VIooTH ¢aon
Mmopel va mpaypatonolnBet Pe K, TpOmoug, TOTe OAn n Stadikacio pnopel va mpayuatonotnBet e Ky Ky
K3* ....’Ky OLADOPETIKOUG TPOTIOUG.

OL 8VUo autol amAoil Aoywkol ouM\oylopol amotedoUv kal TG SUo Poolkég apxég (mpooBetikn,
TIOAAAMAOOLOOTIKT) TTAVW OTLG omtoleg Oa oTnOoUV Ta ZUVSUOTIKA HLOVTEAQ, WE Ta omola Ba acxoAnBoupe
oto Kepalalo auto.

Z€ mola epwTrpaTa Oa MPEMEL VA opoUV val aravtouv oL Hadntig;

1) Tuieival éva 6svépodLlaypopua Kot toLa  XpnoLwuotnTa Tou;

2) Note KAvouue amapiBunon e TNV MPocBETIKA apXr Kol TOTE e TNV TOAAATAQCLAOTIKN;
3) Note kal Twe ePpapUOlOUE TO LOVTEAD TwV LETABECEWY O€ éva POBANUa anapibunong;
4) Note KoL WG UTIOAOYI{OUHE TLG SLATAEELG K OTOLXELWV Ao TA V OTOLXEL EVOG GUVOAOU;

5) Note kal nwg umtoAoyi{ou e Toug cUVOUAGHOUG K OTOLXELWY amd €va UVOAO V oToLkelwy;

Mol LadnoLaKkd AMOTEAECLOTO AVOUEVOUHE HETA TH Sibaokalia tou kepaAaiou;

AuTO Ttou Ba MPETEL VO TOPOUELVEL OTOUC HaBNTEG WG SLEaKTIKS (nua elval n duvartotnta:
~|h >“’"”/\ > B ““." " h “" oot Ty A h “"<"J
JUYKEKPLUEVQL:

1) Ot paBntég Ba mpémel va pmopolv va dnuloupyouv éva devépodlaypapua, anod to onoio Ba pnopolLv
va Stakpivouv Tig daoelg e€EAENG pLag Stadikaoiag. H onuaocia tou 6evopodlaypaupatog €yKeltal oto OTL
autd Ba amnoteAéoel Tn yédupa peTafaong Twv pabntwy ota 3 povtéAa anapibunonc. (2toxol N2 1.1.1)

2) OL pabntég Ba mpeémel va pmopouv va dlakpivouv, oe amAd mPofAnUata, av O UTIOAOYLOUOG TOU
TMANOOUC TwV oTolXeElwv EVOG OUVOAOU TIPOKUTTEL GUECA TPOCOETIKA 1 TPOKUTITEL TTOAAQTTAQOLOCTIKA.
(ZtoxoL Nz 1.1.2,1.1.3)

Mpotetvouevn dpaotnplotnta:

2¢e pula moAn ot uadntég tic eAeUTepec WPEC TOUC, EKTOG TwV dAAwY, urmopouv va acyoAnBouv ue KAaoiko
A9AnTIouo kat e tnv Téxvn. Sxetika pe ti¢ KAaowkée AGANTIKEC SpaoTnpLoTnTe Umopouv va emAééouv
aAuara, pigelg, dpououg taxutntac kot SPOUOUG avtoxng. ZXETka Ue TNV Téxvn umopouv va entAééouvv
ELKQOTIKA, UOUOLKY Kal xopO. EmtnAgov yla kade uio amo ti¢ entdoyég tng Téxvn Ba mpénet va emAééouv
kAaaotkn n ouyxpovn. looec emtdoyéc €xel évac padntric yia tov KAaoitkd AGANTIOUO Kot MOOEG yla TV
Texvn;

Mpotetvouevn SL6QKTIK TPOCEYYLON:

Me tnv ev AOyw Spactnplotnta EMISLWKETAL Ol HaBnTtég va dlakpivouv tn dtadopd T anapibunong Twv
emloywv tou KAaolkol ABANTIopOU amd tnv amapibunon twv emthoywv tng TExvng. ZTtnv  emhoyn
KAaolkoU ABANTIOMOU 0 MaBNTAC €xeL va emNé€el amo &Eva PeTAU TOug povooUvoAa. tnv Seltepn
nepintwon, Ba mpénel va oculntnbel pe TOUG HABNTEG TO yeyovog OTL n emhoyn Tou Topéa Téxvn
olokAnpwvetal o §Uo daacelg, otnv A’ ddaon undpxouv 3 emAoyEG kal otn B’ paon umdpyouv 2 emAoyEG
OTOTE UTMAPXOUV OGUVOALKA 3x2 emAoyéC. To ONUOVTIKO TEAKA €ival va ouvdéocouv oL padbntég tnv
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nipooBetikr HéBodo pe EEva petafl Toug HOVOoUVOAQ, eVWw OTNV TMOANAMAQGCLOOTIK Uog eviladEépel n
amnapiBunon 6Awv Twv untocuvoAwv pe SU0 TOUAAXLOTOV oToLXEla TO KABE éval.

3) O paBntég Ba mpémet va umopouv va Slakpivouv og éva mpoPfAnua anapibunong petabécewv OTL TO
KATAAANAO povTéAo eival oL petabEoelg Kat va To ebapuolouv.

(ZtoxoL Nz 1.2.1)

Mpotewouevn dpaotnplotnta

Me nooou¢ tpomouc 4 adAntéG A, B, I, 4, ayvwotng SuvaLkOTNTAG, UTTOPEL VO TEPUATIOOUV O€ EVav aywva
6pouou; Av INToUUE LUE TTOOOUG TPOTTOUG UITOPEL va oxnuUatiotel n tptada ano touc 4 nou Ba aveBel oto
Badpo o€ Tt Slapépel Twpa To MPOBANUA ATTO TO ITPONYOUUEVO;

4) Ou pobntég Ba mpémel va umopouv va Slakpivouv oe éva TpoPAnua amapibunong diatdaewv K
otolxelwv amd £va cUVOAO UE V oToLXEla OTL TO KATAAANAO HOVTEAOD ival oL SLATAEELC TwV V aVA K KAl va To
edapuolouv. (2toxol Nz 1.2.2)
Mpotewouevn dpaotnplotnta

To nevrauedég oupuBoUAlo evoc tunuatog 9€Aet va exkAééel mpoebpo, avtimpoedpo kat tauia. Me moooug
TPOTMOUG UITOPEL val YiVEL AUTO;

6) Ol paBntég Ba MpEMEL va Umopouv va Stakpivouv og eva mpdPAnUa anapiBunong cuvouacuwy K
OTOLXELWV oo €va oUVOAo pE v oTolkela OTL To KaTtAAAnAo Hovtélo eival oL cuvduaopol Twy v
ava K Kat va To ebpapuolouv. (2toxol Mz 1.2.3)

0dnyieg yia tnv didackalia tou kepaAaiov

Acg £pBoupe Twpa otn Sidaktikn pebodoloyia. Ooa avadEpovtal 0Tn CUVEXELA E(VAL TIPOTELVOUEVA WOTE O
S16a0kwv va SlaBETel pia opyavwpévn mpotacn dtdaokaliag.

Kata apxnv, kaAo Ba eival o Sidackwv va Slabétel pla yevikn €lkOva yla Tov TPOMO HE Tov omoio Ba
e€eAxBel n Sldaokalia Tou Kepalaiov OMWG N MOPAKATW.

MoA/omikn

apxr ) McTaO£0c1C = AlaTATEIC =) Zuvduaopoi

ATUNEG

NPAKTIKES Aevdpo
p£8odor -

didypappa ‘
anapiOpnong \ Mpoodeniki

apxr Enaval.
MaTta€eig

Me Bdon to Slaypappa:
3) Apxika mpoteivetal va S00el éva anmAo mpoBAnua amopibunong, to omoio unopel va emAuBet
péoa amo voepolG UTIOAOYLOOUG.

Mpotewvouevn Spaatnplotnta;

Mooouc Stapopetikouc 3Yrneiloug aptduouc ue Stapopetika Yneia UMOPOULE VO KATAOKEUATOUUE oTO
ta Yneia 1,3, 5; Na kataypaete anod vou 0Aoug toug Suvatouc ouvdUaouUoUcG.

Mpotetvouevn SI6AKTIKY TPOCEYYLON:

ESw elvat onuavtikd va oulntnBel otnv Ttdfn €évag TpoOmog opyavwaong TNnG KOTAOKEUNG TWV
SloteTaypuévwy TPLAdwV OMwE yla TapAaSelypa mpwTa oL TPLASEC pe mpwto Pndio To 1, HeTA oL TPLASEG e
npwto Yndlo to 2 kat TEAoG oL TpLadeg pe mpwto Yndio to 3.
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4) ‘Otav 1o mpoPAnua yivel meplocotepo moAUTIAOKO 0 S18AcKWV Bplokel TNV eukalpia va mpoteivel
OTOUG HaBNTEC va opyavwaoouy tnv apibuncn pe éva devdpodildypappa. Me tov TPOmo auto yivetal n
MeTABaon amod TG ATUTEG avopyavwTeg LeBoSoug otnv mpwtn opyavwevn nebodo anapibunong.
Mpotetvouevn dpaotnplotnta:

Na kataokevdoete éva Sevdpodiaypauuo e To omoio Va amavirosTe OTO TPONYOUUEVO epwTnua. Me
Baon to bevdpodbiaypauua meplypate Evav amAoUotepo apltBunTiko, AUECO TPOMO UMOAOYLOUOU TwV
duvatwv tpupreLwy.

5) H Sounl tou &evdpodlaypdppatog Mmopel va amoteAéoel Tto Sloobntikd mépacua otnv
noAanAaolaotik PEB0So kal oto onueio autd va yivel n Sldkplon HeTOEU NG TMOAAMAQAGCLOOTIKAG
peBddou amapibunong and tnv mpooBetikr). H MOAAAMAACLAOTIKY apX) UIMOPEL Twpa va yivel n Baon
navw otnv omola Oa otnpiytel n Snuloupyla TOU TPWTOU TUTILKOU MOVTEAOU amapibunong twv
petaOéoewv. Oa TPEMEL va ToVIoTEL OTL eival bLaitepa xprotpo va adplepwBei xpdvocg yla tnv Siepelivnon
TwV BLOTATWY Twv cUPPBOAWY, Ta omoia Ba xpnotponoltioouv oL padntég otnv e€€AEN tng StbaokaAiag
Kol Twv AAAwv povtéAwv 8Laitepa 6 tou v!. H Katdktnon tng onpoaoiag KaL tg Xprnong Twv cuuBoAwv
amd toug pabntég Ba toug emitpEP el va Xelpilovtal HE EUXEPELA TO TUTIKO HEPOC TNG EMIAUONG EVOG
npofAnuatog anapibunong.

Mpotetvouevn dpaotnplotnta:

a) Av ouuBodioouue 3!1=1-2-3, 4l= 1-2:3-4 kA va ypaete ue 1 B0oNVela TOU OUYKEKPUIEVOU
ouuBoAlouou 10 mANGo¢ twv 6YnElwv oaptBuwv UE SLOPOPETIKA Yn@ia TOU UTTOPOUUE Vo
Kataokeuaoouue ue ta Yneia 1,2,3,4,5,6.

8) Ynapyet v e N wote vI=100;

10319
y) Na Bpeite to aptOuntiko amoTeAEoUA TG MAPAOTACNHS ﬁ XWPIC Vo XpNOLUOTTOL OETE XaPTL Kol
1§ 20!
OTUAO.
6) Me katdAAnAn avadlatimwon tou apxtkol mpoBAnuatog mou eixe O€oel o SL6AOKWY, WG

eloaywyn otn SldaokaAla Twv PeTaBOEéoewy, UMOPEL va YIVEL TO TEPAOHUA OTO EMOUEVO MOVIEAO TWV
Slatatewv v otolyeiwv ava k. H ek véou avadlatinwaon tou mpofAnuatog Ba odnynoel otnv dnuoupyia
TOU LOVTEAOU TWV EMAVOANTITLKWY SLOTALEWV.

Mpotetvouevn dpaotnplotnta:

a) Av ue ta Yneia 1, 2, 3, 4, 5 n¥eAa va priaéw TeTpari@louc aptduous Ue SLaPoPETIKA Ynpia moooug
Ja umopovuoa va KATAOKEUAOW;

8) Av yia Toug mapanavw TeTpayneloug Sev JEow TOV MEPLOPLOUO Vo EXOUV SLAPOPETIKA Ynplia, TOoOUG
UITOPW VO KATOOKEUAOW,

7) TéNog pe €va katdAnAo mpoPAnua (Aeg Spaotnplotnteg 210, 211 tou M2) umopel va yivel
Slakplon petafy Slatdfewv kal cuvduaouwv Kat va dnupoupynBel to povtélo tng amapibunong
ouUVOUACUWY (UTTOCUVOAWV) V OTOLXELWY aVA K.

Mpotetvouevn dpaotnplotnta:

ZnTw amod Kamolov va el atnv tuxn 3 aptduouc amo 1o 1 uéxpt kot 1o 5. Mooeg SlapopeTikeg TPLASEC
WITopEi va neL;

8) ©Otav mAféov £xel ohokAnpwBel n SdackaAio Twv cuvlUAOTIKWY HOVTIEAWV O S18dokwv Ba
UTopoUCE va TPOTEIVEL OTOUC HaBNTéG va epopudoouv Ta €V AOywW HOVTEAA OTNV €UPECH TWV
OUVTEAECTWV TOU SUWVUHLKOU avartuypatoc (a+B)’ péoa amd pla emaywyikn Stadikaoia. H petafoon
and e Suvdpele (a+B)’, (a+p)®, (a+B)* Ba unopoloe va 08NyHoEL TOUC HABNTEC OTOV EVIOTUOHO TOU
KOOVl LIE TOV OTOL0 SNULOUPYOUVTAL OL CUVTEAECTEG.
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TéNog péoa amd katdAAnAoug cuvduaotikol cuAAoylopoug Ba pmopoloe va ouvdebel 0 ouvteAeoTA G
3
TOU K OPOU TOU QVATTUYLLATOG LLE TOUG OUVOUAGCHOUG E . (Coolidge 1949)

Nowa onpeia Oa péneL va TPooEEeL LSLaitepa 0 SL6ACKWV;

1) H xprion tou &evépodlaypdupatog v Ba MPEMEL va UTTOTIUATAL 1 Kol Vo TlapaAelmetal Kabwg
mavw o autd Ba otnptel N petdpoon ota TUTKA povtéla amapibunong. Emuthéov Sev Ba mpémel va
yivel untepBoAkn xprion thg ueBddou autrg aAAd €va ) U0 evSeIKTIKA Ttapadeiypata.

2) Extog and mpoPAnuarta ta onoia AUvovtal pe Baon toug tumoug Kahd Ba eival va divovral Kat
npofAnpata ota onola elvat avaykaio cuvBeTOTEPN CUVSUAOTIKY OKEY.
Mpotetwvouevn dpaotnplotnta 1:

Mfooa SLaPOpPETIKA AEKTIKA UOPPWUATA UTTOPOULE VO KOTAOKEUAOOUUE WE TA ypauuata tne Agéng
“OaAaocoa’;

Mpotetvouevn SLO6AKTIKN TPOCEYYLON:

ESw Oa mpémel n kataokeun tou popdwpatog va yivel oe paocelg kabwg dlabétel emavainyn tov a 3
dopég kat emavaindn tou o 2 dopéc. MNa mapdadetypa Ba propolios va UTIOSELXTEL Ao tov SiddokovTa va
Slakpivouv oL pabntég 3 dpaocelg. 2tnv Mpwtn ¢aon emhéyouv 3 BEoelg amod TG 7 Kal TonmoBetolv To a UE

7

E Tpomoug. 2tn Seutepn emhéyouv 2 BEoeLg amd TIG 4 TTOU £XOUV ATIOMELVEL KOl TOTIOBETOUV T G UE

EK(XL otnv tpitn ¢daon tomobetolv Ta 2 evamopeivavia ypappata pe 2! tpomoug (petabéoelg 2

otolxeilwv).
Mpotetwvouevn dpaatnplotnta 2:

Ala9€tete éva oUvoAo e 3 otolxeia. Nooa UMTOCUVOAX TOU GUVOAOU aUTOU UITOPEITE VO KATHOKEUXOETE;
Av 10 OUVoAo eixe 4 otowyela mooa Ga nrav ta umoouvola; Av eixe 5 otoiyeia mooa Ya nrav ta
urmtooUvoAa; Mmopeite va YeVIKEUOETE WOTE va umoAoyilete aueoa 1o mANdo¢ Twv UMOOUVOAWV €VOG
oUuVOAoU UE v oTolyEia;

Mpoteivouevn SL6AKTIKN TPOCEYYLON:

Mia otpatnylky umoAoylopoU elval va yivel plo eUmelplky Hev oAAG CUOTNUATIKA Koataypadn Twv
UTIOOUVOAWV O OUVOAOL TIOU TIEPLEXOUV ULKPO aplBud otolxelwv my 3, 4, 5 Kol ylad OUTA va Yivel
UTIOAOYLOMOG Tou TTARBOUG TWV UTIOOUVOAWY aBpoLloTikd PEow TPdabeong twv cuvduacuwy. Mia dAAn
oTpATNYLKA €lval va Bewprooupe OTL yla €va oUVoAo X Twv T.X 5 otoleiwv {ntolupe to MARBOG Twv
mevtadwy omou kaBe otolxelo Umopel va eivatl éva amod ta ypappata A i A (avikel i 6ev aviKeL oto 2).
MpoKUTMTEL TEAIKA OTL Yl KABe otolyelo pLag mevtadag €Xoupe 2 eMIAOYEC KOL EMOUEVWG N KOTAOKEUH TNC
MEVTASAC QUTAC PIopel va yivel pe 2° Tpomouc. Amd Ta apamdvw POKUTTEL OTL UTAPXOUV 2° UTLOGUVOAX
TOU GuVOAoU 2. H yevikeuon eival otn cuvéxela TOAU arAn.
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3) H umepPoAikn evacxoAnon pe Béupata mou Sev oxetilovral pe mpofAnpata amapiBunong aAAd
amattolv oUVOETOUC XELPLOMOUG TWV CUUPBOAWV Kal Twv TUTwv, o kaBapd alyePpkd mAaiclo, degv
evdeikvutal.

4) H Baowr duokoAia twv pabntwyv avapévetal va eivat n dlakplon Kot emAoyrn Tou KatdAAnAou
MOVTEAOU 1 TNG KATAAANANG OTPATNYLIKAG OTNV €MiAucn €vog ouvBeTou mpoBAnpatog anapibunong. Ma
TNV OVTLLETWTILON TwV SUOKOALWVY auTtwv KOAS Ba gival o S18AoKkwv va TPOTELVEL TN AUon TPoAnUATwyY
mou va SLaBETouV avAAoyeg SOMEG. XapaKTNPLOTIKO TapASELya TETOLWV TPOPANUATWY elval n eUpeacn
Tou MARBoUG TwV XElPAYP LWV V ATOUWV Kal i elpean Tou MANBoug Twv gubelwv Tou opilouv v onpeia pn
ouveuBelakd ava tpla.

To keddAalo TG ZuVBUAOTIKAG €lval SL8AKTIKA amapaitnTo yla Tov UmoAoylopd tg mbavotntag evog

EVOEXOMEVOU LLE TOV KAAOOLKO 0PLOKO o€ €va Tielpapa TUXNG. AUTAV TN YEVLKNA TPOCEyyLon Oa TPEMEL KaTd
KUPLOo AOyo va ULOBEeTEL 0 EKTTALSEUTIKOG KaTd TN Stdackalia tou kedaAaiou.

MnopoUv ta Pndrakd péca va unootnpi§ouv tn didackalia tng ZUVSUACTLKNAG;

H xpnon dnolakwv péowv povo wg malyviwdng oAlyoAentn anacyxoAnon Oa pnopoloe va eVOwUaTwOeL
otn Sibaokalia. Onwg £xel Adn avadepBei, o otdXog TG S8ackaliag Tou kedalaiou Sev eival o
UTIOAOYLOMOG HECW aplOuNTIKWV TPAgEwy, OAAA N €UMESWON TWV MOVIEAWV KAl TWV OTPATNYLKWY
amapibunong.

O MOpOKATW LOTOTOMOC:
http://www.mathsisfun.com/combinatorics/combinations-permutations-calculator.html umopet va

unodelxBel otoug pabntég, wote va tov emokedpBoUV BEAOVTIKA Kol VO TIELPAUATLOTOUV YLt Alyo HE TLg
Aettoupyieg Kat TLg SuvatoTnTEG TOU.

BiBAloypadia
1) N. L. BIGGS (1979): THE ROOTS OF COMBINATORICS Historia Mathematica 6 p.p 109-136

2) J. L. Coolidge (1949): The Story of the Binomial Theorem, by, The American Mathematical Monthly 56:3
pp. 147-157

269


http://www.mathsisfun.com/combinatorics/combinations-permutations-calculator.html

KEDANAIA 2° & 3°: MBavotntes — Katavopéc

Elcaywyn

H Otila Kwpwbdia tou Advtn avadépet "matyvidt tng tuxng" mou nailetal pe tpla {apla Kal moinua Tou
Peubdo-0Bidlou tou 130u at. amaplBuel Toug 56 SladopeTikoUS TPOMOUG HE TOUG Omoioug Umopolv va
néoouv ta {apla (Mankiewicz, 2002). H wotopia, OpwG, Twv TUXEPWV TTaXVLSLWVY gixe NON ekvroeL MOAU
ypnyopotepa. Ot Adpag kal Z0Pag (2010) avadépouv OTL avaokadEC MOU £yvav OTLC TTUPAUISES TNG
Awyuntou édepav oto ¢wg actpaydAoug TPoPATwvV Twv Onoilwv oL TECCEPEC TIAEUPEG OTLG OTOLEG
umopouacav va otnplxBoulv, mapictavayv toug aplbuoig 4, 3, 1 kal 6 kot Ta onoia mibavoloyeital ot eixav
KataokevaoBel otnv apyala Aiyunto amd to 3000 m.x. To mouyvibt autd pe TOug aoTpaydloug ATav
YVWoto og EAANVeG Katl Pwpaloug (XapaAhapmiéng, 2002), kat mioteVeTal 0tL ol EAANVEG KaTooKeUaoay Ta
YVWota pag Zapla, Pe Aslavon Twv KoapmUuAwyv enudavelwy kal ta onola anokahovoav "técoepa (Adpag
& JUPag, 2010, o. 4), iowg amnod To cUVOAO TWV AKUWY KABe £6pag. Népav OUWG amod Ta TUXEPA maLyvidia
OAAQ KAl AUTAG TG POPRAEPNG ToU PEANOVTOG HE OKOTIO VO EMINPEACOUV TO MEMPWHEVO, N LoTopla €XEL
katadeifel OtL oL £vvoleg TNC TUYNG KOL TNG TUXALOTNTAC OUVOEBNKAV Kal o€ GAAOUG TOUEIC Twv
avBpwriivwv Spaoctnplotitwy. EvOelkTikd, otnv ABnvaikr moAwteila, emi woxvog tng vopobeoiag Tou
Apdkovta (624 i 621 m.X.) ko Tou oAwva (639-559 1.X.), n emthoy Twv apxoviwyv dte€dyovtav pe kKAfpo.
Emiong, o AplototéAng (384-322 m.X.) acxoAnBnke pe Béparta MBavotntwy npoodlopilovrag tnv évvola
TOU Tuxaiou, XwWPLg OUWE va Tou Poadidel emoTnUoVIKA UK, EVW, €V YEVel oL apxaiol EAAnveg Sev giyav
MpoxwpnoeL otn Samiotwon g SuvatdTNTOC TOCOTLKOTOINCNG TG TPAYHATONoinong MEANOVIIKWY
yeyovotwy (Adpacg kat 2UPag,2010). H Stadpopn mpog tn dnuoupyia tng Bewpiog Twv MBavotATwy Kat n
€€EMEN TNC péxpL ofpepa elval pakpd,™ aANd BepedlwTéc Tne Bewpouvtat ot 1623-1662)kat Pierre de
Fermat (1601-1665). Ot kat Fermat xapafov Tic BepeAwdelg apxéG Tou KAGSOU pHéoa amd TUKVH Kol
evlladépovoa alnloypadia To 1654 otnv Mpoondbeld Toug va emMAUGoUV éva PoBAnUa KuBomatgiag
mou €6gce o FaAog euyevr¢ Chevalier de Mere otov (Apostol, 1962; Bell, 1998; Mankiewicz, 2002). H
Bewpla fexivnoe pe adopur éva tuxepd malxvidt kal n dnuoocieuon tng Bewplag amd tov Christiaan
Huygens (1629-1695), o omolog €Aafe yvwon tng aAAnAoypadiag twv kat Fermat, mpokdAeoe Aoyw tou
BEpaTog To YeVIKO evlladEpov, OuwG, o (1749-1827) €8¢elle OtTL n Bewpla Ba pnopoloe va emektabel o
TIOAAQL ETLOTNHOVLKA KOl TIPAKTIKA TipoBARpata (Apostol, 1962). H Bewpia MBavotitwy, onwg e€eAixbnke
OTN CUVEXELO EMUTTAEKETOL OTN ZTATLOTIKA OTn Otwpia IGoApATWY, KAl T OLKOVOULKA UOBNUATIKA HE
epapuoyEg, eV YEVEL, amto TNV KBavTikn Bewpla wg tnv emotnuoloyia (Apostol, 1962; Bell, 1998).

TL niepLéxel to KepAAalo Twv TMOAVOTATWY KL WG QUTO TO MEPLEXOUEVO CUVOEETAL LE POYEVECTEPO
O)XETLKO;

To kedAdAalo twv mBavoTHTWY avadEPETAL O EMAEYUEVA LOVTEAQ UTIOAOYLOMOU TG TBavdotntag evog
evOEXOUEVOU. TUuYKeKPLUEVQA, TtepAapBavel tnv Seopeupévn TBavotnta Kot avadEpPeTal oTnV Evvold TNG
KOTOVOUNG MEOW TNG £€vvolag TG SLOKPLTAG 1 TG ouveXoUg tuxaiag METAPANTAC. 2TO MAPAKATW
Slaypappa maplotavetal n Soun tou kepalaiou o oxEon HE TO EPLEXOUEVO TOU.

> 0 oUvbeopoc odnyel oe XpovoAdyto MiBavotAtwy Kat Ztatiotikng Tou Department of Mathematical Sciences, Tou Mavemotnpiou
Tou Texas oto El Paso:http://www.math.utep.edu/Faculty/mleung/probabilityandstatistics/chronologypagel.html

270


http://el.wikipedia.org/wiki/%CE%A4%CF%8D%CF%87%CE%B7
http://el.wikipedia.org/w/index.php?title=%CE%A4%CF%85%CF%87%CE%B1%CE%B9%CF%8C%CF%84%CE%B7%CF%84%CE%B1&action=edit&redlink=1
http://www.math.utep.edu/Faculty/mleung/probabilityandstatistics/chronologypage1.html

MBavotnteg

YToAoyLopog
MiBavétnTag

AgopEUpEVN )
rubavotnta Katavopeg
] 1 r 0 "
Oewpnuoa .
OMuwkiig Octpnpa Bernoulli AwVUpLKA Kavovikr
: Bayes
MiBavotntag

e mponyoUuuevn Tafn tou Aukelou oL MaBNTEC yvwploav TG TPWTEG, TIG PAOIKEG €vvoleg Bewplag
mbavotAtwy. Alamictwaoav OTL eival oAU onuavtikd va propolv va Bpickouv to MARB0¢ Twv oTolyeiwv
€VOG ouVOAoU adol auTo MPOoUTMOBETEL 0 KAAOIKOG 0PLOOG TNG TiBavotnTag. Ol YWWOELG TTOU QUMEKTNOAV
ekel oL paONTEG elval apkeTég yla va urtodoyicouv mBavdtnteg evéexopévwy o amAd melpdpata TUxnG.
Mo va To mMeTiXouV auTo apKel N xprion tou SevdpodlaypAUUATOS 1 TNG AITARG, AUECNC Kataypadng Twv
OTTAWY EVOEXOUEVWV. 3TO KEPAAOLO AUTO oL LABNTEC TTOU €XOUV ETUAEEEL TOV TPOCAVATOALOUO TWV BETIKWY
onoudwv, Ba kAnBouv va AUcouv TPOPANUATA TIEPLOCOTEPO CUVOETA KAl EMOMEVWG O HOONUATLKOG
g€omAlopdg toug Ba mpémel va sival avaloyog. H Ssopeuvpévn mbavéotnta eival n adetnpia otnv
ELOOYWYI TWV VEWV EVVOLWV KOL OTIO TNV EMEKTAON TWV EPAPUOYWY TNG Evvolag authg Ba mpokuouv Suo
dlaitepa oNUOVTIKEG TTPOTAOELG, TO Bewpnua ™G oAlkA¢ mbBavotntag Kat to Bswpnua tou Bayes. O
YEVIKOG OpLOMOG TNG mBavotntag Ba dwoel To meplypappa péca oto omolo Ba kwvnBel n pehétn tng
£gvvolag tng mbavotntag kot Oa TMPOETOLUACEL TO EVVOLOAOYIKO TAQiCLO 0TO omoio Ba oploTouv VEEG
€vvoleG. AUO TOAU ONUOVTIKEG VEEG €VVOLEG €lval aUTA TNG Tuxalag METAPANTAG KAl n €vvola TNg
ouvaptnong mlavotntag UE T UETPA TNG QVOUEVOUEVNC N HEONC TIUAC Kal TnG Staklpavong i g
Sltaomopdg. TéAog Ba pehetnBolv n katavoun Bernoulli, N SLWVUMLIKA KATOVOUA KAL N KAVOVLKI) KOTOVOW
KaBwg oL U0 MPWTEC AVILTPOCWTIEUOUV TIG SLAKPLTEG TuXaieg MeTaBANTEG KAl N AAAN TG cuvexeic. To
kedahatlo Ba oAokANpwOEL pe tnv Mpooéyylon TS SLWVUULKAC KATOVOUAG ortd TNV KAVOVLKF KATOVOUR.

Mari eivat onpavtiko to kepalato twv MBavotitwy;

H diaotacn g ebappoyng Kot N TMOALTIOTIKI) — KOWWVIKY Sldotaon eival uo amo Tig SLAoTACELS TWV
MaBnpatikwy Tou xapaktnpilouv Wolaitepa To meplexolevo tou kedaAaiov Twv mBavoTATWY.

H mpoomnaBela Twv avOpwnwv va mpoPAEnouv to PEANOV €XeL TV (Sl nAkkia pe tnv avBpwrmivn duon.
Autn n mpoomndBela, akolouBnoe eite tn Sladpour) TwWV HETAPUCIKWY, OLOTPOAOYLIKWY KOL YEVLKA HN
ETOTNUOVIKWY TIpooeyyloewy, elte tn Sladpopn TG EMIOTNUOVIKAG MEAETNG Kol dnpoupylag
MaBnuotikwv povtéAwv poPAedng.

Jtnv npwtn Stadpoun Aéue OtL To PENAOV efaptdtal amod tn poipa, otn deltepn Stadpoun to pPEAAOV
e€aptatal amnod VOUOUG, KOVOVIKOTNTEC KL OTOTLOTIKEG SLOKUUAVOELS (Mobng 1995).

310 MopoVv KepaAalo, oL LoBNTEC £XOUV TNV EUKALPLO VA SLATILOTWOOUV T GhUaoio TOU UTTOAOYLOUOU HLOG
mbavotntag otn ANPn kamolag anodaonc. Na yvwpicouv t onpacia twv mbavobewpnTikwv pebodwv
otnv avamtuén g emotnung (BloAoyia, Quowkn, Metewpohoyia), tng owovoulag (mpoBAéPelg
avakaupng, vdeong, emiloyn enevbuoewv), TNG latpkng (Mpoadokipo {wng, avapevouevn e€amiwaon
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oaoBevelwy). Auto Opwg mou Katetoxnv avadelkviel tnv dlaitepn onuacio tou Kedpalaiov Twv
MBavotAtwy, elval To yeyovog OTL oL HabnTtég elodyovtal oTtadlakd o évav Ao XWpPo Kal TPOTo okEYNG,
OTO OTOXOOTIKO. O OTOXOOTIKOG YPOUUATIOMUOG, O OTOL0G OAOKANPWVETAL LE TO KEPAAALO TNG ZTATLOTIKAG,
arotelel pia avaykn tng olyxpovng avtiAndng yla tnv Mabnuatikn madeia kabwg onuatodotel tnv
avayvwplon TnG aflog Un OLTLOKPOTIKWY TIPOOEYYIoEWV TWV YEYOVOTWY TOU KOOMoU. Avayvwpllel to
YEYOVOG TNG aBeBaldotntag kat Tng METAPBANTOTNTAG OTNV CUAAOYR SeSOUEVWV KOL EMLTPEMEL OTOUG
avBpwroug va aipvouv anodacelg umo to ¢we tng afefaiotntag. (Cockeroft, 1982).

MNoleg ival oL onUAVTIKEG LEEEC oTo KEPAAao Twv MbavotATtwy;

To kedpdlato twv MBavotAtwy otnv " Aukeiou otnv ouoia odnyei Toug HadNTEC amod T amAég, oxedodv
EUTELPIKEG OPLOUNTIKEG HeBOSOUG uToAoyLopol Hlag mBavotnTag o€ €va Xwpo Onou Tta oUvBeta
mpofAuaTa amattolv pia MEPLOCOTEPO OVATTTUYUEVN OTPATNYIKA Kot véa Mabnuatikd epyaleia.
JUYKEKPLUEVAL:

A) OL U0 VEEG ONUAVTLKEG EVVOLEG TIAVW OTLG OTOLEG otnpiletal n mepaltépw Mabnuatikonoinon tou
Xwpou twv MBavotAtwy gival n tuxaia petaBAnty Kot n katavoun mbavétnrag. Tuxaia petafAnt) X
elval pla ocuvaptnon n onola o kABe otolkelo a; Tou Selypatikol Xwpou Q avTLoTOoLKEL Evav MPAYUOTIKO
opBuo X(a;). Katavoun mbavotitwv eival to cUvolo Twv leuywv (X; , pi) OmMou X; €ival TR TG
MeTaPBANTAG X Kat To p; avikel oto diaotnual0, 1]. O oplopdg mMAéov adopd OXL HOVO OE SELYHATIKOUG
XWPoug e Loomibava evéexopeva ald KoL o XWPOUG e Un LoomiBava evéexoueva.

B) O yevikog (a€lwpatikog) oplopog tng mbavotntog emiyelpel va peTodEpel TIC amAEC SLalobnTikEg
napadoxEG Tou KAAOLKOU opLopoU (mou €xet S16axBel og mponyoUUeVEG TAEELG) OTOV TUTILKO, adnpnUEVo
Xwpo tN¢ Mabnuatikng avotnpotntag. H kKAlpaka pétpnong mibavotntwy eivat anod to 0 péxpL to 1.

I OLmpooBeteg MAnpodopieg AANoTe PeTaBAAOUV TNV TUOAVOTNTA EVOG EVOEXOUEVOU Kol AAAOTE OXL.

A)Av oe éva meipapa Tuxng ta Suvatd amoteAéopata eivat dUo (emituyla, amotuyia) TOTE KATATACOOUE
To meipapa ot Sokipég Bernoulli. H mBavotnta va €XoUpe X emITUXieg o v avefaptnteg SOKIUEG UE
otaBepn mBavotnta enttuyiag p P(X=x) amoteAel tn cuvaptnon mBavotnTA KLOG KATAVOUNG TTOU AEyeTal
SLWVU LK.

E) To wotéypappa TG KAVOVIKAG KOTAVOUNAG €XEL KwOWVOeLWd Hopdr] KAl n Kavovikomoinon tng
KOTOVOUNG QUTAG LOG ETUTPETEL VA UTTOAOYIOULE TILOAVOTNTEG UE XPrON ETOLUWY TILVAKWV.

Ie ol epwTHpATA Oa MPEMEL va 