37° [MaveAANvio LuveESpLo MabBnpuatikng
[Moadetog

Apyog - NavmArwo, 4,5,6 Nogufptlov 2022

MaveAAnvio
Zuvedpio _
Maénparikig MaiSeidae

EAAHNIKH
MAGHMATIKH

ETAIPEIA
MAPAPTHMA APTOAILAE

"Ta MaBnparikd

SEe el (¢ TUAWVAG TNG SIETIOTNHOVIKAG
‘ & Tpooéyyiong ota ouyxpova

OIKOUMEVIKG TTpofAnuaTa”

EEEY, —

AProz - NAYMNAIO
4,5,6 NoeguBpiou 2022

NeplAnyeg epyaciwv taévopnpméveg kata aAdapntkn
OELPA LE TOV MPWTO ocuyypadEa



AdeEavopioov 'upvearing

EmiAivon mpoPAnpatog kol ynelokn aenynon

Adg&avopidov F'apvparing
Momradémovrog A. ABavacrog

Apvnrikoi apiBpoi. Tlog emnpedlovv «apvntika» tnv ekpddnon tovg. Mua
ddaktikny TpodTacn oty A’ INuvaciov

Alrap-Kaav Movpiv
Emprénov Kadnyntic

Altooag Xtavpog

[Ipocopoidvovtag Tov Eyképaio - Blue Brain Project

ApBavitoye®pyog Avopéag

H moAloamin emotnpoviky cuvels@opd tov Evyéviov Nrivkiy (Eugene Dynkin)

Y1004 Mapiva

Avyepivég Evyéviog H diemompuovikotnto tov Madnpatik@v péca omd to oYoAKd eyxelpiote tng

Z&pLog Mugaih EXLGdag kan tng Zrykamovpng: H mepintmon keparlaimv pe ZTaTIoTIKN Kot
[TiBavoTTEC

Bapovyog ALéEavopog Bafpog katdxnong tov actkdv pabnpoTikdv tKavoTiTov Tov Lodntov

Dgpevrivog Zrdpog

youvaciov uécm tov dtaymvicpob [ubaydpag tng EME kot avaivon tov Aoyov
amoTVYiog o€ opicopéva, amd Ta Bpata

Bapodaung Anpijrprog
Koapapaciing I'edpyrog
Kopqioin Ayyehxn

Avoynf — KpLTHplo, TEPUATICUOD EXAVOANTTIKOV HeBddmV AptOuntikng
Avdivong

T'appivog Kovetavrivog

XoykMon akoAovBidv: Avckoliec kat Tapavoncels omd tovg podntég oto NIIX
g B’ Avkeiov

I'«vovny Maoydainvi

Emmtdoeic g o0yypovng Kat acvyypovng S1dacKaAiog Adym TG movonpiog
Covid-19, otV Katavonon HadnUatiK®y Evvolmv

Zaopopmovko ABavacia

Ayyéhov AfjpnTpa

To ypovoroylo - iotoproypapun Tov Madnuatikav: Oynua yio TV KoTaKTnon
™G YVdoNg

KoAirépyng Nikog

«EMeryobmepPoiny. IxvoPatdviog HeTOED TOV KOUTOADV TOV KOVIKOV TOUMOV
010 TEPODPLL TOV GYOMK®OV BiAiov

Kapaiig H. Zomiprog —
Ogopavng

Rougeux Nicholas

Nwntdxn — BapOaritn Avva

O EvkAgidng tov Byrne” : éva mahd Pipirio - Eva véo dtadiktvokd Bonnua ot
leopetpia

Koapxdvng Baoiing

Xaporopmwomroviov Maydainvi,

Mrepoipng Ppoykickog

2royaotikd Mabnpotikd: Zuykpttikn HeAétn g 18aoKaAing TOLG 6TV
EXLGdo ko Ty Meyddn Bpetavia, and v XT° Anpotikov £o¢ kot v A’
Avkeiov

Kot} Kovoetavtive

Avyegpvog Evyéviog

To Adaktikd Zopporato: amd TV “nAtkio Tov KAmETAVIOL” 6T GOYYpovn
ddaokaria tov Gvokmv Emetnuov

Koopiong Avéstng
TCovuvaxkng Havayidtng
Yaprykioing Adlapog

KBavtwkd atyvia




Kotlaravayidtov Evyevia

MéBodot TpdPAeyng LEAAOVTIKMV TILDY YPOVOGEIPHOV

Koviovpng Avdpéag H mopakorovdnon gpovtiotnplokdv podnpdtov ond toug pobntég og
TOPAYOVTOG GYESIOCHOV TG 01000KUAINC 6TO GYOAEID

Kvpuwlne Xpnotog Ovdév kpumTdV VIO TOV NA0 ... TV Mabnpoatikdv

Hportorandc ErevOéprog

Yapmavn Mapia

Kvprwlig Xpijotog A&loAdynon ¢ Tnieknaidevong ota Mabnuatikd otn Anpdcio

[portorands Erev0éprog

Y16y105 ZoTiplog

Agvtepofaduia Exnaidevon: Mo mocotikn épevva

Moalapaxog I1. Ompag

Moalapdaxog I1I. Kovotavrivog

H oAvcoe1dng Kapmoin Kot ot epapproyég e otn Navmnyikn- ZooTiioto
ayKOPOGNG

Mnaiopévov ABavacia

O kbKhog wg gpyareio cOyKplong evBuYpAUL®Y TUNUAT®OV 68 TEPIPAALOV
SUVOIKNG YE@UETPLOG

Mrnepoipng Ppaykickog
Kopxdvng Baoiing
Kéovpag I'edrpyrog

ITepuévovtag v Avapdpewon tov Ipoypdupatog Zmrovdmv Mabnpatikdv:
TPOGOOKIEG EKTAUOEVLTIKMY Y10 TNV eMAoyn TS VANG ¢ I Avkeiov

Homraysmpyiov Mupto

®appaxng Nikéraog

SopuPoin g SEIYUATOANYIOG KoL TV SIKTO®V TNV aviyveuon LoAOVGE®DY
COVID-19

HMomavikog O. I'pnydpng

Xpewaletar 1 Owovopkn Emetun to Mabnpotikd;

Herpiong Havayiog AmiBova cpdipata fabpordynong
Pilog Imavvng To mpofAnue Tov ekotd TTNVoV. lotopikés Katafolic, SI0KTIKEG GUVETELEG KOl
T'kpékog NIk6Aoog KOWOVIKEG TPOEKTAGELG

TCovvaxng Iavayidtng
Atpatlidov Awkatepivr,
Avegotomovriog Kovetavrivog
Koopiong Avéotng
Yaprykioing Adlapog

Avtoviov Iloavvng

Ot xPavtikoi vTOAOYIoTEG 0TN UM ekTaidevon




EniAvon mpofApotoc kKot yn@uokn a@nynocn
Adg&avopidov F'apvparira, Exnoadevtikoc I1. E.,
M.Ed EWwmng Ayoyng, M.Ed Adaktikng tov Mabnuotikov

Ogpatikny Evomra: H tavtomyro twv Mabdyuotikov péoo otny alinlemiopoon e uoOnuoTiknG emiotuns Ue TIc
EPAPUOYES THS
Hepiknyn

H mopovca gpyacio eotidlel 6tn xpnomn g Yyneukng aenynonsg ®g Héco yia tn PeAtioon tng wavotntag Tov
poOnNTOV vo avteTomilovy Kot va AOvouv evepyd 61d@opa TPOPALOTA TOV GLVOLOVTOL LE TNV TPAYHATIKY (o).
Apyicd, ovaeéPovVToLl L€ GUVTOUIO Ol YVMGTIKOL UNYavIGHOl Tov gUmAéKovTal 6T d1ad1kacio miAvong TPOPANIATOC
KOl 01 KOPLOTEPEG SUGKOAES IOV gLPaVICOVY Ol HOBNTES. LT CLVEXELD, TUPOVCIALETOL | YNPLOKT apyNon ®g Evvola
Kol @G gpyareio ywo TNV KoTavonon ¢ oadikaciog exilvong mpoPfAnuatog, Kabmg Kot dV0 GNUAVTIKE UOVTEAM
oyedloo oD YNolokng apnynong, To Visual Portrait of Story (VPS) ko to Storytelling Design Model (SDM).

A&Ea1g — KAEWOWA: YN QlaKn aQryNnoT, ETIAVGT TPOPANUATOG, EVVOLOAOYIKT KOTOVON G
Abstract
This paper focuses on the use of digital storytelling as a means of improving students' ability to actively address
and solve various real-life problems. First, the cognitive mechanisms involved in the problem-solving process and the
main difficulties that students present are briefly mentioned. Next, digital storytelling is introduced as a concept and as

a tool for understanding the problem-solving process, as well as two important digital storytelling design models, the
Visual Portrait of Story (VPS) and the Storytelling Design Model (SDM).

Keywords: digital storytelling, problem solving, conceptual understanding

ApvnTikoi api@pot
g ernpedlovy «apvnTIKG» TNV EKPAONG1) TOVS
Mo 0100kTIKI) TPOTOoN oty A" I'vpuvaciov

Capvearira X. Aleavopioov, Ekrardsvtikig I1. E.,
M.Ed Ewwmng Aywyng, M.Ed Awaktikng tov Mabnpotikdv

ABavéoiog A. Ilomaddmovrioc, Madnpatikég,
M.Ed Awaxktikig tov Modnpatik®v

Ozpatikny Evomra: H tavtotyro twv Mobnuotikov uéoo oty aAlniemiopaon e noOnuatixng emiotiuns Ue tig
EPOPUOYES THG
Hepiinyn

‘Eva dtaypovikd {Rtmuo, 1o omoio €Yl amooyOANGEL £Va OTUOVTIKO AP0 EPELVNTMOV, amOTEAEL TO TPOPANUO TNG
dwaokaiiog Kot pabnong tov apvntikav apfpov. Ot pabntég Pacilovtor kupimwg otV ePapLoyn KAvOVOV KATH TNV
ektédheon mpalewv pe apvntikovg aptdpovc. Evepyodv onAadn unyavikd xwpig va €xovv Vv aicnon tov apudv
QVTOV, YOPIg OVCLACTIKA VO TOVG KaTavooOv o€ Babog. Me apopur| Tic SUGKOMES OV EKONADVOVY GTNV OvVayVAOPLIoN
NG ONUAGIOG TOV apVNTIK®V aplOUdV, GTNV KOTOVONOT KAl Tr ¥PNoN TOVG KATA TN O100pOoun TOVS OTNV TPdTY TAEN
tov [vpvociov, mapovctdleTor pio SWOOKTIKA 7TPOTOOT 1 Omoio. TEPAUUPAVEL KATAAANAOL SIOUOPPOUEVES
dpaoTNPOTNTEG UE 1OoYVPA VONTIKA CYNUOTO, €V TapdAinia o&lomotel Kot opiopéva otoryeio and Tnv 16Topikn
eEEMEN TV apOUDOV OVTOV, HGTE VO TPOGODGEL [0 SUVOUIKOTEPT] TPOGEYYIoN. Me Tov TpOmo avtd Bo uTopiécovy ot
pabntég va gpPabivovy 6tovg aptBrovg ovTovg, Vo oVOKOADYOLY TNV avayKaldTNTd TOLG KOl VO oVOTTOEOLY TV
KPLTIKY] TOLG GKEYT), OTOPEHYOVTOG TNV UNYAVIOTIKH EKUAONCT KovOvmy.



Abstract

A timeless issue, which has preoccupied a significant number of researchers, is the problem of teaching and
learning negative numbers. Students rely primarily on the application of rules when performing operations with
negative numbers. In other words, they act mechanically without having the sense of these numbers, without actually
understanding them in depth. On the occasion of the difficulties, they manifest in recognizing the importance of
negative numbers, in understanding and using them during their journey in the first grade of High School, a didactic
proposal is presented which includes appropriately designed activities with strong mental shapes, while also utilizing
some data from the historical evolution of these numbers, in order to provide a more dynamic approach. In this way
students will be able to delve into these numbers, discover their necessity and develop their critical thinking, avoiding
mechanistic learning of rules.

Ipocopordvovrtag tov Eyké@aio - Blue Brain Project
Movpiv Altap-Kadv, Madntg

Ogpatucy Evotnta: H ocopforn twv MabBnuatikov oy lotpixy kor tyy Oikovouixy Emotiun

Iepiinyn

"‘Eva amd o To evolapEpovTa TEPAPATO ToL EKTELOVVTAL OTIC HEPES Hog eivar To Blue Brain Project. O
o0TOX0G TOL €pyov glval 1 TPOGOUOIMOT TOL £yKEPAAOVL TOL movTikoy. H otpatnywkn g épevvog g
opdoag elval vo ONUOVPYNGOVY £Va aPYIKO LOVTEAD Yol £VOL LEPOG TOL EYKEPAAOL KOl GTI) GLUVEYELD VO TO
eykpivouv. Ta ecpaipéva pépn mov evromilovratl d10pHdVOVTOL ad TOVG EMGTHUOVES KOl TO. ELGAYOVV GTO
povtéro. Kabe @opd mov emavorlappdvetor o KOKAOG avTOG, N ORAdH OmOKTE Eva KAADTEPO HOVIEAO KO
etvar éva Priuo mo kovtd oto otdY0 TG MEypt ofjuepa ot emotiuoveg Tov Blue Brain Project éyouvv
KOTOPEPEL VO ONUOVPYNGOVY éva ATAAVTO KLTTAPOL Yo KAOE VELPOVO TOV EYKEPAAOL TOVL TTOVTIKIOV. To
2020 ypnoiponoudvrog TV TeXvoAoyio Tov machine learning mov S1abétel ota Yépo g 1 opddo Pprke v
andvinon oto gpatua: “ Ioti kamolor appwaortaivouv Papid kot weBaivoov and tov COVID-19 evo
Kdmolot GAAOL TEpVAVE TOV 10 avemnpéactor;”.
AéEarg khewra: Blue Brain Project, mpocopoimon eyke@dAov, HOVTEAOTOINGON EYKEQAAOV, OVAALON
dedopévov, COVID-19

Abstract

One of the most interesting experiments of our days is the Blue Brain Project. The goal of this project is
to simulate the mouse brain. The research strategy of the team is building primary model of a region of the
mouse brain and evaluate it. The detected wrong parts of the model are corrected by the scientists. Then they
insert the parts again to the model. Each time they repeat this circle, the scientists get a better model for the
region and they are one step closer to their goal. Until now, the team has managed to make a cell atlas for all
the neurons of the entire mouse brain. In 2020, using the machine learning technology in their hands, the
team found the answer to the question: “Why do some people get sick and die from COVID-19 while others
seem to be completely unaffected?”
Keywords: Blue Brain Project, brain simulation, brain modelling, data analysis, COVID-19



H moAlamtA] ETGTNHOVIKY] GUVELGPOPA
tov Evyéviov Ntiviy (Eugene Dynkin)

Avopéag ApPavitoysmpyog

Ogpotikn evomnra: H tavtomyra twv Mabnuotikoy uéoo atnyv oAnieniopaon e HoONUaTIKNG EXLOTAUNG KOl TIC

EPAPUOYES TN
Iepidnyn

O Evyéviog Nrivkwy (Eugene Dynkin 1924-2014) givol yvootd¢ 6T00¢ LaONUATIKODS KOl GTOVE PUGIKOVG Y10l TO
dwypappata Dynkin, to omoio Ta&ivopodv Kot K@SIKOTOo0V 1010TNTEG TV [YOdIKOV NUomiov adyefpov Lie.
CUVEYEWD TN OTAd00poUiaG TOV €lye ONUOVTIKN cuvels@opd otic Thovotnteg (alvcideg Markov) kot Atyotepo
YVOOTH, 0AAG EVOLHQEPOVGO dPAGTNPLOTNTA, GTIV OLKOVOUIKY| EMOTAUN. AVIIKEILEVO TOV TapoOVTOg GpBpov eivar M
TOPOVGINGT TNG TOAAATAN QLTS GLVELGPOPAS TOV.

AéEac-kheona: Evyéviog Ntivity, Eugene Dynkin, Sidypappe Dunkin, opdda Lie, dhyePpa Lie, otoyoaotikd
HovTéLO, aAvcida Markov, olkovopiKn EmGTALT, YEVIKT 1GOPPOTia.

Abstract

Eugene Dynkin is well known to mathematicians and physicists for his Dynkin diagrams, which classify and
contain important information about complex semisimple Lie algebras. Furthermore, he had important contributions to
probability theory (Markov processes) and less known (but still important) research on mathematical economics. The
object of the present article is the multiple contributions of E. Dynkin.

H dwemotnuovikotnto T0v Modnpotik®@v néco amo To 6YoMKaA EYYELPLOL0,
™ ¢ EALGOag kot ¢ Xiykamovpns: H mepintoon ke@oiaiov pe XToTIGTIKN
kot IBavotnTec.

Avyepivog Evyéviog,
IITAE Iavemomuo Atyaiov

Zoplog Muyana,
[ITAE [Mavemoto Aryaiov

Ogpatikn evétta: l[pokxinoeis yia t Mabnuotixy Exmaiosvon kol Ti¢ OIETMIOTHUOVIKES GOVOECELS THG, UETA
TNV TOYKOOULO. EUTEIPIO. TS TOVONUIOG.

Hepiinyn

Ot [MBavotnteg Ko M XTOoTIoTIKY €ivol TOUEIG TV HOOMUOTIKOV HE MEYAAN amnyynon oty
KaONUeEPVOTNTA OALA Kol OTIG dLapopeS emoTes. H d1dakTikn Tovg 6 TOAAEG YDpEG oVl TOV KOO0, BETEL
116 Paoeic oty [pwtofdduia exmaidevon kot Kopveavetal otnv Agvtepofddo exnaidevon. Ot yvodoelg
tov [IiBoavottev Kot TG ZTaTIoTIKNG €lval amapaitnTe Yoo TOAAG ETOYYEALOTO, TOV TOPOVTIOS, OAAL KOl
TOV PEALOVTOC. TN TOPOVGH EPYACiaL, YIVETaL Lot TPOSTAOELD OVADEIENG TNG OLEMICTNUOVIKOTNTOG TOV S0
QLTOV TOUEMV HEGH OO T OYOAMKE eKTondeLTIKA £yyelpiota g [Ipwtofdbuag exknaidevong e EAALGSag
KOl TNG Z1yKOToUpnNG TOV TPOYHOTEVOVTOL EVVOLES TOV VITOKEWVTOL GTOV gVPVTEPO Topén TV [TiBavotntov.
Emniéov, mapovcialovratl ot KAGSO1 OOV EXEKTEIVOVTAL O1 OPAGTNPLOTNTES TOV EYYEPOIMV NG KAOE YDPpOg
Kot Tpoteivovtol Toaveg BEATIOOELS Kot emtonpaivovTal EAAEIYELS Yol ToL EAANVIKE GYOoAKd eyyelpidia.
Ag&Eerg Kheona: [Tibavotteg, Zratiotikn, Alemomnpovikotnto, XyoAtkd Bipiia

Abstract
Probabilities and Statistics are domains of mathematics with great impact not only on everyday life but
as well in the various sciences. Their teaching lays the foundations in Primary education and culminates in
Secondary education in many countries around the world. Knowledge of Probability and Statistics is



necessary for several professions of the present, but also of the future. In this paper, an attempt is made to
highlight the interdisciplinary nature of these two fields through the Greek and Singaporean Primary
Education textbooks that deal with concepts subject to the broader field of Probabilities. In addition, the
domains are presented where the activities of the textbooks of each country are extended and possible
improvements or shortcomings for the Greek school textbooks are suggested.

Key Words: Probabilities, Statistics, Interdisciplinarity, Textbooks

BoOpoc kataktnong Tov focikav poadnuaTik®@v tkavoTiToOv
TOV podnTOV yopuvaosiov pécm 1ov oteymviepnov Ivbayopog tng EME
KOl OVAAVOT TOV AOYOV OTOTVYLOS 6 OPLGUEVE 00 To OSpaTa

Bapovyog AréEavopog
Msc, Yroynelog Adaktopag
depevrtivog Xmopog
Phd t. ZyoAiukog Zopufoviog Mabnpatikmv

Ogpotiky evéotnra: lpoxiijoeic yio ™ Mobnuotikn Exroiosvon kot TIC OIEMIOTHUOVIKES GOVOEGEIS THG, UETC. THV
TAYKOOULO, EUTELPIO, THG TOVONULAG.

Hepiknyn

Ymv gpyacia apykd mapovstaletor 1 cvyKplon avd TaEn Tov Pabpod KatdKTnong Tov Hodnuatik®y
KOVOTHTOV TV podntov mov coppeteiyov otov ITYOAT'OPA kot otn cuvéyea ta Bépuato ota omoia ot
pnantég INpvaciov epedvicav 1t yepdtepn emidoon kol ovoidovior ot Adyol Tng amotvyiog oTo
ovykekpipéva Bépata. tdyog e £pguvag ival 1 d1epedivion aPevOs TOV EMITEIOV KATAKTNONG OO TOVG
nadntég Touv MNpvaciov 1oV PactkdV LoONUATIKOV TKAVOTHTOV KOl APETEPOV 01 AOYOL Y10 TOVG OTO10VG GE
optopéva Bépata onueidvetal peydin amotvyio. Ta cvunepdopata ota omoia KatéAnée n épevva givor 0Tt
omv A’ I'vpvaciov n wavotta pe v peyadvtepn amotvyio eival  AlyeBpikn, omv B INvpvaciov eivain
ApOuntikn kabog kot n Feopetpuen kot oty I Tvpvaciov ivar 1 ZovovaoTiky. 2T GUYKEKPUEV
épeuva akolovOnOnke m péBodoc pn tuyaiag derypotoANyiog HE TNV TEYVIKN NG OSyHOTOANWiog
OKOTIUOTNTAG, 1| OTOi0 APOPA GTNV EMIAOYN VITOOUAS®V TOV TANBVLGUOV £PEVVAG TOV KAVOTOLOVGAV TO
KPLTNP10 TOL 1O104TEPOV EVOLAPEPOVTOG Kot TpoBupiog cvppetoyns. Emopuévag Ba mapovoiale evolapépov va
emovoAnetel 1 10w | mapopol Epevva, OAAG e delypa TOV Vo TANPOL TEPIGGOTEPO TIG OMALTHOELS Yo
TUYOLOTNTO KOl OVTITPOGMOTEVTIKOTNTO.

Abstract

The paper first presents the class-by-class comparison of the degree of acquisition of the mathematical
abilities of the students who participated in PYTHAGORAS and then the topics in which the high school
students showed the worst performance and the reasons for failure in the specific topics are analyzed. The
aim of the research is to investigate, on the one hand, the level of mastery of basic mathematical skills by
High School students and, on the other hand, the reasons why there is a great failure in certain subjects. The
conclusions reached by the research are that in the 1st High School the ability with the greatest failure is
Algebra, in the 2nd High School it is Arithmetic as well as Geometry and in the 3rd High School it is the
Combination. In this particular research, the method of non-random sampling was followed with the
technique of expediency sampling, which concerns the selection of subgroups of the research population that
satisfied the criterion of special interest and willingness to participate. Therefore, it would be interesting to
repeat the same or similar research, but with a sample that better meets the requirements for randomness and
representativeness

AéEaig khewona: ITYOATOPAEL, épevva, padnpotikég tkavotnteg, amotvyio og 6épata Mopvacion



Avoyn — KPLTIpLo TEPRATICHOV ETAVIATTIKOV HE@OO@V
ApOuntikic Avarvong

Anpitprog Bapeapng,
Avaminpomc Kadnynmege, Tuqua Mnyoavikov ITAnpogopikng, Yroroyiotdv Kot TnAemikovavidy,
AITTAE

I'eopyrog Kapapaciing,
Yvvrtoviotig Exnoudevtikov ‘Epyov ITE03, 4° TIEKEX Kevrpikfic Moxkedoviog,

Ayyehuan Kapniady,
MoaOnpotikos, MSc Epappoouévn ITAnpogopwkn AITTAE

Ogpatikn evotnra: H tavtotnto twv Mobnuatikay puéoo otny o0AANAETIOpacn TS HOONUATIKNG ETIGTHUNG UE
TIS EPOPUOYES TGS

HNepiinyn

2V mopovoa epyasio TopovcstdlovIatl Ol TEYVIKEG TOV YPNCLOTOOVVIOL GTO KPLTHPLO TEPLATICLOD
KOl OTNV ovOoYN TOV ETAVOANTTIKOV HeBddmvV o mpoPAnuata g ApOuntiknig Avaivong. Apykd,
TapovctalovTol KAmoleg Pacikég Evvoleg TG ApOUNTIKNG AVAAVONG GYETIKA e TNV axpifela o€ deKadIKA 1)
onuavtika ynoio. ‘Eneita mapovoidletar  exilvon e£l6OCEMV e TPOGEYYIOTIKEG EXAVAANTTIKEG LeBOOOVE
Kot o cvykekpiuéva n néBodog Newton Raphson. i cuvéyeia, n epyacio mpaypatedetol TeQVIKEG TOV
YPNOLOTOLOVVTOL GTO KPLTPLOL TEPUATIGHOV Kot 6TV avoyn. Téhog, pécwm mapaderypndtmv, Tapovctdletal
N avoyn v v apfuntikn pébodo emilvong e€ilocmoemv Newton Raphson.
Aé&Earg Khewona: AplBuntikn Avéivon, Eravoinmrikr) Méfoodog, Avoyn

Abstract
Many techniques that are used in termination criteria and for finding tolerance of repetitive methods in
problems of Numerical Analysis, are presented in this paper. First of all, some basic concepts of Numerical
Analysis, about accuracy of decimal and significant digits are presented. Afterward, equations solving
techniques by approximate iterative methods such as Newton Raphson method are also presented. This
paper is dealing with techniques that are used in termination criteria and equation’s tolerance. More
specifically, tolerance of Newton Raphson method is presented through examples.

Keiwords: Numerical Analisis, Iterative method, Tolerance

YUVYKMGT 0KOAOVOLDV: AVOGKOMES KOt TAPAVONGELS 07T0 TOVS poONTES
oto NIIX ¢ B’ Avkeiov

I'appivac Kovetavrivog

Ocpatucny Evotnta: lpoxinoeis yio ty MaOnuatikn Exmoidsvon kai i OIETOTHUOVIKES GVVOECEILS THG, LETA.
NV TOYKOGUIO, EUTELPLO. THG TOVONUIOG

Iepiinyn

Me to Néo [Ipdypappa Xmovddv 6to AVKEWD, TOV EYEL ONUOGLELTEL 0N, EMAVAPEPETAL GTNV VAT TOV
MobOnpatikav g B’ Avkeiov TlpocavatoAiicpod Oetik®v Zmovdav, 11 GOYKAOT TV 0KOAOLOIDV.
H ovykexpipévn evomra vanpye oto [pdypappa Xmrovddv tov Avkeiov puéypt v dekaetio tov 80 aAid
apopédnke, kabmg BempnOnie 6TL KaAVTTTETOL OO TNV EVVOLN TG CUYKAICTC GUVOPTIGEMV.
YKOTOG TNG TOPOVGAG EPYACING EIVOL VO TAPOVGLAGEL OPIGUEVES KOAEG TEXVIKES EKULAONONG TNG
OLYKEKPLUEVNG EVOTNTOG SOLP@VA e TNV BiBAtoypagio, OTmG emiong Kot Vo ETIOTIUAVEL TIC OVOUEVOLEVES
dvuokoAieg Katd tnv ddackaiio poall pe T mBovEG Tapavoncels amd Tovg LabnTés.



Yy apyn meprypdoetor To NIIZ oe oyéon pe 11 ovykAivovoeg akolovBieg pall pe Tig avauevOUEVES
dvoKoAles, mbavda Aabr kol Tapoavonoelg amd toug padntéc. ‘Eneira, meprypagpovror ta GOAAa Epyaciog yio
TOVG LOONTEG, LE TO EPMTNUATO KOl GYETIKE GYOALOL.

Abstract

The New Curriculum in Greek High School (Lyceum — 3 grades — ages 15-18), which has already been
published, introduces the convergent sequences in the 2™ grade of Lyceum for the students of Mathematics
in the Science Orientation.

This topic existed in Mathematic curriculum until the late ‘80s but was removed later as it was thought
to be part of the convergent functions topic.
The purpose of this paper is to present some good students’ teaching techniques about convergent
sequences, according to the literature, as well as to point out the expected student difficulties in teaching
convergent sequences and the possible misunderstandings that may arise.

At the first part of the paper, there is a description of the convergent sequences topic in the New
Curriculum, and the possible difficulties and mistakes the students will face. At the second part, Students’
Worksheets are being described, along with comments.

Emmtooglc g sVYpovig Kol aoVYYPOoVIIS O100GKAAINS AOY® TNG
navonuiog Covid-19, otnv Katovonon HodnUATIKOV EVVOLAOV

I'«vovny Maydainvi

Ogpatuicn evotnra: [poxinoeis yio ty MoOnuatikn Exmoidcvon kai Ti OIETIOTHUOVIKES GOVOECEILS THG, UETA.
NV TOYKOGUIO, EUTELPLO. THG TOVONUIOG

Hepiinyn

H €€’ amootdoemg exmaidcvon £dwaoe TV gukoupio va dievpuvhovv ot Tvevpatikoi opilovteg, KaOmC
Kot 1 evkarpio va PeATimBoldv Kot va evnuepmBolv ot erayyelpatikég yvaoels. Emmiéov, tovice v
aTOKOTNTO TNG HABNnong Kot tnv eveMéia 1060 6ToV YpOVO 060 Kot 6ToV TOTO TG HeAénc. Ot
EKTTAOEVTIKOT KANONKAY oLPVIOIACTIKA KO YOPIG TNV OTALTOVUEVT TPOETOLLAGIN VO OPYAVAOGOLYV YNOLOKA
TIC GYOMKEC TOVG TAEELS KOl VAL TTOPEXOVY TNAEKTOOEVOT) GTOVG LAONTES TOVG Yol EVOL LEYAAO YPOVIKO
dtoTn .
AEEELS - KAEWOWA: TAeKTaidEVOT, YNPLokd epyareio, NAEKTPOVIKT LAONON-TAATQOPLES, OIOOKTIKA GEVAPLAL,
EMUOPPOOT EKTAUOEVTIKADV.

Abstract

Distance education has given the opportunity to broaden the spiritual horizons, as well as the
opportunity to improve and update professional knowledge. In addition, it emphasized the individuality of
learning and flexibility both in time and place of study. Teachers were called in suddenly and without the
necessary preparation to digitally organize their school classes and provide e-learning to their students for a
long time.

Keywords: e-learning, digital tools, e-learning-platforms, educational scripts, teachers training.



To ypovoroyro - weToproypopuun] T@v ModnpoTIK®OV:
Oympo Yo TNy KeTaKTnomn TS YvAOo1)S

ABavacio Zopapmovka,
MobOnpatikdg, MSc
AfqunTpa Ayyélov,
MobOnpatikdg, MSc

Ogpatikn evotnra: H tavtotyta twv Mobdnuatikdv uéoo otny 0AANAETIOpacn s HoOONUATIKNG ETITTHUNG UE
TIG EPAPHOYES THG.

Iepiinyn

H gpyacia mov akolovbel, amotedel o TpoTOTLAN/KOVOTOUO «TTpdTac dpdoncy yio TV ddackaiio
™G 16TOPIKNG €EEMENG TV HOONUATIKOV Kol TNV KATOvONnon g ond Toug Hobntég/tples. ZuyKekpiuéva,
TPOKELTAL Y10 TNV OTTIKOTOINGN TNG GE L0 1GTOPLOYPUUUT/YPOVOLOYLO, ATOTVTMUEVY GE EMTOLYI0. EVTLTN
LOPON LEYAA®MV SLOCTAGEWMV GE YMPOLS ekmaidevong. A&lomombnkay chyypova ynelakd LEGO Kot Epyaieia
pe okomd ™V Propatikn ekpadnon mg otopiog Tov HadnuoTik®y, Ty cOVOEST TG UE TIC AALEG EMIGTIEG
KOl TO KOW®VOVIKO-16Toplkd mAaicto. Ilpoteiveron Oe, va epappootel g (ol EVOAAOKTIKY HOPON 1)
EMKOVPIKA 5T SOACKOAID TOV LaONUOTIKOV dAAE KO GAADV ETIGTNLOVIKOV OVTIKEILEVOV.
Ag&Eaig kKheword: Iotoploypapun, Xpovordyro, EEEMEN Tov pobnuotikodv, Madnuatikr Exkraidevon...

Summary

The following is an original/innovative "action proposal" for teaching and understanding the historical
development of mathematics by students. Specifically, it is the visualization of a storyline/chronology in a
large print format in learning spaces. Modern digital media and tools were used in order to facilitate the
experiential learning of the history of mathematics, its connection with other sciences and the socio-
historical context. It is proposed to be applied as an alternative or supplementary form of teaching
mathematics and other scientific subjects.
Keywords: storyline, chronology, development of mathematics, Mathematical Education

«EMenwyovmepPorn»
IxvoBatovrog petald TOV KOUTVA®V TOV KOVIKAOV TOLAOV 6T TEPLO@pLa
TOV 6YOMKOV PV

KoaAirépyng Nukéroog
MoaOnpotcog, M.Sc.in Mathematics

Ogpotikn evotnro: H tovtotyra tov Mabnuatikoy péoa otny aiiniemiopoon s HaONUaTIKNG EXIOTHUNG UE
TIC EQPAPHOYES THG.

Iepiinyn

H epyacia avt) @rhodolel vo KaAdyel ToV YOpo HETAED TApAYPAPOV TV GYOAKOV EYYEPOIOV,
evaovovtag ToAld pe véa yvoon oty Bewpio Kovikdv Topdv kot Zuvaptnoewy, depeuvovtag alyePpikd
KO YPOOIKE, OnAadn e TNV GAANAETIOpaoT aAYERPIKOV KOl TANPOPOPIKOV HEBddmV, Ta eENG BEpaTaL:
A. Tnv kpoppévn é€o and ta oyoid Piiio oxéon e EAlenyng pe v YrepPoin, mov dev eivar AN omd
mv kown tovg e€icmon, omwg v ovopdlm e&iowon «EAletyodmepPorng », oG e£ynom TV OUO0THTOV
TOLC.
B. Tn otpoon| Tov advev (kat g EAlenyodmepBoing) katd yovia 0, yopw amd v apyn Tov afdvov Kot
TAG QLT CLVOEETOL e TNV EVOALYN TG omd oplOVTIO GE KATAKOPLON Kol OVTIGTPOP®S, KOOGS Kol ToV
LETAGYNILATIOUO TG 1606KeMOVE YEPPOATC OTHY TOAD YVOOTH a6 Toid open TNe y=a/x.!

! yxohkd eyxepidio Mobnpoatkd B° T'YMNAZIOY (oceh. 75) & XZyohkd eyyewpidio AATEBPA KAI XTOIXEIA
MNIGANOTHTON A’ tééng 'evikod Avkeiov (oel. 194)



I'. Tn petatdémion, cuVOVAGUEVN LE TN OTPOPT TV aEOVAV, epappocuévn oty «EXdenyobmepBoiny», dmwg
Ko 6t yevikn popoen Kovikov Topwv.

A. Tn Béom ¢ «EAderyodmepPorne» kot g Ievikevpévng Kovikng Toung og topn Toug e TO EMImEdO
Oxy 010V Y0po TV 3 A0GTAGEMV.

Abstract

This work intents to cover the space between paragraphs of school textbooks, uniting old and new
knowledge on the Conic Sections and Functions theory by investigating algebraically and graphically,
namely by the interaction of algebraic and informatics methods, the following topics;
A. The hidden out of schoolbooks relationship between Ellipse and Hyperbola, which is no other than their
common equation, the equation of "Ellipsehyperbola”, as I call it, as an explanation for their similarities.
B. The rotation of axes (and the Ellipsehyperbola) by an angle 6, around the origin of the axes and how this
is connected with its change from horizontal to vertical and vice versa, as well as the transformation of the
isosceles Hyperbola into the well known earlier form y=a/x .
C. The displacement, combined with the rotation of the axes, applied to "Ellipsehyperbola", and to the
general form of Conical Sections.
D. The position of the "Ellipsehyperbola" and of the Generalized Conic Section as an intersection with the

Oxy plane in the 3-Dimensional space.

- 0000000000000}
“0O Evkiegiong tov Byrne”:

éva Tao Prpiio - Eva véo owootkTvoKO Bofdnpa otn I'eopeTpio.

Yomprog — Ogopavng H. Kapaing,
Aéktopag, [avemompuio Avtikng ATTikng
Nicholas Rougeux' Web designer
Avva Nikntaxn — BapOaiitn
MoOnpatikdg - Exmodevticog

Iepiinyn

Ye autd 10 ApHBpo TOPOLGLALOVIE TNV OUMVLUN 1OTOGEAIDN, 1 omoio €lval M HETOPPOUCUEV] GTO
eMviKa niektpovikn €kdoon tov Biiiov tov OAPep Mrepv (Oliver Byrne) pe titho “Ta mparta &1 fifiia
v Xroyeiov tov Evkleion” Kol VIOTITAO, “Omov ovil yia YpopuoTo. yproioTOLO0VIOL EYYPWUC
olypauuata kol aopufoia yio ™ oievkoivovan twv oavoyvwotoy” (1847, Aovdivo), v omola -NAEKTPOVIKN
ékdoon-, oxedlace, kataokevaoe Kot Tapovsioce To0 2018 o de0TEPOC GLYYPAPLAS, GYESNGTNS 16TOV (Web
designer) Nworag Pould (Nicholas Rougeux). Ilapovcualetar ev cuvropia 1 {on Kot to €pyo TOL
OMUOLPYOL -PUNYAVIKOD, LOONUATIKOV, EPEVPETY Kot Tadaywyov- OMPBep Mrepv, kKabBdg Kat 1 16TOpiat TOL
Briov mov éueddle va emlNGEL TOL GLYYPUPED TOL KO, TOAAL YPOVIQL apyOTEPA, VO Yivel dNUOPIAEG
TPAYUATOTOUDVTOG EMOVEIMUUEVES EKOOCELS. LTO TEAOG KAVOLLE KATOLES VOEELS Y10 TO POAO Kot TN XPpNom
nov pmopel va £xel 1 10T0ceAdN aLT 6TV £KpdOnon g eopetpiog.

Abstract

In this article we present the Greek translation of the web reproduction of the book «The first six books
of Euclid, in which colored diagrams and symbols are used for the greatest ease of learners”, written by the
Irish born mathematician and engineer Oliver Byrne and published in London in 1847. This web version
was implemented by the second author, web designer Nicholas Rougeux in 2018, and subsequently
translated in Greek by the first author with the due collaboration of the second. We present the life and deeds
of this multi-faceted man, Oliver Byrne (mathematician, engineer, educator and inventor) and discuss in
particular the history of this book which lived a second life of increased popularity and subsequent editions
up to our days. At the end, we make some suggestions of how it could be used to enhance geometry learning
in the classroom.
AéEarc-kreond: I'eopetpio, Iotocerida, Extadevticd fondnpa, Evkieidn Ztoryeio, Mrepv OMPep.



Y1oyooTika MoOnpotika:
otovyelo amo TN odackaria Tovs oty EALGOQ
kol 11 Meyain Bpertavia,
oo v XT° AnpoTtikov £0¢ kol v A’ Avkeiov.

Kapxdavng Baoiing,
Xaparopmomrovrov Maydainvi
Mrnepoipng @Ppaykiockog

Ocpatikny Evéomra: llpoxinoeic yio m MaOnuatiky Exmaidcvon koi Tic SIETIOTHUOVIKES GUVOETEIS THG, UETO THV
TAYKOOULO, EUTELPIO. THS TOVONUIOS

Hepihmym

Tov Noéuppro tov 2021 avakowvmdnke ond to IEIT 10 Néo Avarvtikd [Ipodypappo Zmovddv Madnuotikov
(ITEM), yio v [pwtoPaduo kot Asvtepofdduie. Exnaidevon. H mapodoa epyoacio eEetdlel cupomva, pe to 1500V
OVOALTIKO TPOYPOLULD, TOLOTIKG Kol TOGOTIKA, TNV ddacKaAio Tmv Xtoyaotikdv Mobnuatikov oty EALGda kot
Meyddn Bpetovia, otig tééeig T’ Anupotikov, oto I'vpvdcio kot v A” Avkeiov, SOTICTOVOVTOG GNUOVTIKN
Sl0popd. X1 cuveyeln emyElpel va ekTipnoetl 10 Pabud otov omoio ta véa [IEM mov avakowvdOnkav, KeADTTOUY TIg
VRLAPYOoVGEC daPopES. EmAéytnay ot ev Adywm tdéels, YTt oty Meydin Bpetavia katd avtiototyio, amotehovy avtod
OV GT1 YOPO. pag amokaiovue Agvtepofdduia Exmaidevon.

Abstract

In November 2021, the IEP announced the New Analytical Mathematics Study Program (PSM), for primary and
secondary education. This paper examines, in accordance with the current syllabus, qualitatively and quantitatively, the
teaching of Stochastic Mathematics in Greece and Great Britain, in the 6th Primary, High School and 1st High School
classes, finding a significant difference. It then attempts to assess the extent to which the new FTAs announced cover
existing differences. The classes in question were chosen, because in Great Britain, correspondingly, they constitute what
in our country we call Secondary Education.

AéEag xhewdna: [podypoappo Zmovdov Mabnuotikov (ITEM), Zroyaotikd Mabnpotikd, Ztatiotikn, [T@ovottec,
[Ipotofddua ko Agvtepofdbuia Exnaidevon.

To AwokTIKO Xouforaro: amé TNV «NAIKIO TOV KOTETAVIOV» GTO.
MoOnqpoatikd otn coyypovn dwackorio Tov Pvowkov Emoetnuov

Avyepivog Evyéviog, IITAE IMovemotwo Atyaiov
Kot Kovortavrive, I[ITAE [Hovemotuo Atyaiov

Ogpatikn evotnta: [poxinoeis yio ™ Mobnuotixy Exmoidevon kai Ti¢ O1EMOTHUOVIKES GVVOECELS THS UETA,
NV TOYKOGUIO, EUTELPLO. THG TOVONUIOG

Mepiinyn

270 EMANVIKO eKTTAOEVTIKO Vot elvar dgdopévn 1 xprion tov Madnuatikdv og epyaieio yo v
meptypor] orvouévav otn Pvoikn ko t Xnueio. Katt 11010 @otdco dev 1oydet yua t Blodoyia, n omoia
avTeToniletal g BempnTikd padnua. tdyxog e Tapovoas £peuvag Ntav va dlepevvnBel TG N AOaKTIKN
tov Madnpotikdv pmopel vo koTaoTnoEl amodotikdtepn T Owackaiio g Broloylac. Ewwotepa
peAetnOnke n emidpacn tov d1daxTikov cvpPoraiov oe padntég e I MNpvasciov, dmov dromctm®OnKe 611 N
pNEN oV pES® TG dNovpyiog vEmV ddaKTik®V Kataotdoewy e tn ypnon TIIE Beitiooe to podnciokd
TOVG AMOTEAEGLLOTO.
A&Eerg — khedud: 0100KTIKO cvpuporato, Broloyia, ®voucéc Emotpeg



Abstract

In the Greek educational system, the use of Mathematics as a tool for describing phenomena in Physics
and Chemistry is a given. This, however, is not the case for Biology, which is treated as a theoretical subject.
The aim of this research was to explore how the Didactics of Mathematics can make the teaching of Biology
more efficient. In particular, the effect of the «teaching contract» on students of the third class of
gymnasium was studied. It was found that the rupture of the «teaching contract» through the creation of new
teaching situations with the use of ICT improved their learning outcomes.
Key Words: teaching contract, Biology, Natural Sciences

KBavtika Haiyvia

Avéotng Koopiong, Tunuo Madnuotikov AT
Havaywotng Tovvakng, Tuua Madnpatikdv ATIO
Adlapog Taprykioing, Tunuo Madnuotikov ATIO

Ocgpatikn evotnta: H ooufoin twv Mabyuatikov oy latpixy ko v Owovouikn Emiotiun

Hepiinyn

H xBavtikn Bewpia moryviov cuvévdalel v kPavtikny Bewpio mAnpogopiog pe v Bempio moryviov.
Amd ¢ apyéc tov 21°° cudvo kotackevdomkov o KPaviikd aviloyo moAldv maryviov. ‘Exer Hon
TEKUNPLOOEL N VITEPOYN TOL TAIKT TTOL YPNCIUOTOLEL KPOVTIKEG GTPOTNYIKES, OTMC SEUTAOKN Kol LITEPHEDT
£vavTl TOV GAAOL TTOUKTY TTOV YPNOOTOLEL TIG KAaGWKES oTpatnyikéc. TTapovoialovtal ot facikéc 10€eg ¢
KBavtikng Bempiog maryviov Kot dVo YapaKTNPIoTIKA Tapadeiypata, 0mov a&lomoteital 1 depmAokn, fToL:
T0 KPavTtiko vououa «Kopava-I'pappotoy kot 1o «KBoavtikd AiAnupo tov QLACKIGUEVOLY.
Aé&Eearg KAewd: KPavTkd maiyvia, wwoppomio Nash, diepmiokn, SIAnppo tov QUAAKIGHEVOL

Abstract

Quantum game theory combines quantum information theory with game theory. Since the beginning of
the 21* century several quantum games have been constructed as the quantum analogues of classical games.
The supremacy of players adopting quantum strategies (entanglement and superposition) versus players
limiting themselves to classical strategies has been verified. We present key ideas of quantum game theory,
and we illustrate these ideas on two simple examples, namely: the Quantum Coin Toss and the Quantum
Prisoner’s Dilemma.
Keywords: quantum games, Nash equilibrium, entanglement, prisoner’s dilemma

Mé£0ooor TpOfreyns HEALOVTIKAV TIHMYV YPOVOGELPOV
Kotlamavayiotov Evyevia
Ocgpotikn Evomnra: H oopfoin twv Mobnuotikov otyy lotpixn kai tyyv Oikovopuxy Emiotiun

Iepiinyn

2y mopovoa gpyacio peAetdpe HeBOd0LS punyovikng pndinong oty mTpoPAEYn UEALOVIIKOV TIUOV
ypovocelpdv. Ot pébodotl mpoPreyng cuuPdAlovy 61N cOOTH Kot EyKopn ANYn omoPacE®V GTOXEHOVTOG
oTNV OmOKAGY TOVG OO TIS MPAYUOTIKES UEAAOVTIKES TG Tov mpoomafodv va meptypayovv. [ v
a&loAdyNno”n NG amdd00NS TOVG XPNOILOTOIOVUE HETPIKEG ASI0AOYNONG TOL COAANATOC. AV glvar VYNNG
TOLOTNTOG TO OEGOUEVO TTOV YPT|CLULOTOLOVLLE, TOTE UTOPOVUE VO EYOVUE IKOVOTOMTIKA akpiPeic mpoPAéyers.
Ta dedopéva oLV YPNCLUOTOMCALE Y10 TV LAOTOINOT TV aAyopiBuwv aSlomoiwvtog kmdtka and to API
(Application Programming Interface) tov Aoywopikod Weka, elvar mpoypotikd JSed0UéVO  TOL
ypnuatiotnplokov deiktn Dow Jones Industrial Average, (DJIA), o omolog amoteAiel otoyyelo emppong twv
YPNUATOYOPDV KO TOV TOATIKOV OIKOVOH®V ToyKoopime. Télog, mapabétovpe aplOuntikd amotehécporta
KO TTPOYLLOTOTTOLOVUE GTATIGTIKY OVAAVGT] OGTE VO GLYKPIVOVLE TNV AAS00T) TOVG LE PACT) GUYKEKPIUEVES
HeTPpIKEG a&loAdYNoNG.



Abstract

The aim of predictions is to be as accurate as possible and to minimise deviation from the real future values
that they attempt to predict. Prediction methods thus facilitate correct and timely decision- making. If high-
quality data that are being used in the prediction process, then predictions of satisfactory accuracy can be
achieved. The present thesis focuses on the study of machine learning methods in predicting the future
values of time-series. Initially, basic concepts of machine learning are concisely introduced. Following that,
learning models are used in the experimental process and their results are evaluated, in engaging with the
real problem of predicting values of the most familiar and important stock exchange index, the Dow Jones
Industrial Average, which constitutes an influential factor on worldwide money markets and political
economy. To implement the methods, code was used from the Weka Application Programming Interface
(API), which is a widely distributed open source machine learning software

H nopaxkoiovOnon ¢povTiotnprokoy podnuatmy
07T0 TOVG HEONTEC WG TAPAYOVTOS GYEOLUGLOV

TG OLOUOKUALUG GTO GYOAELD

Avdpéac Koviovpng
MoabOnpatikog, Ph.D, Empopewtic B” Emmédon

Ogpatuc Evotnra: Ipoxinoeig oty MoOnuatikn Exroidevon xai 1i¢ AlemoTHUOVIKES Z0VOETELS THG

Iepiinyn

Ymv EAAGSa, n mieovotta tov podntov tov Avkeiov mapakoiovBel gpovtiotnplakd 1 dwoitepa
podnuoate kot €xet dwaybel v VAN mpw M ddackaAio g oto oyoieio. Ttmv mapovicoo epyacia
vrootnpiletar 611 0 kaBNyNTAg TOL OYOAEiov o@eilel va AauPdvel vTOYN TO YEYOVOS OVTO KOTO TOV
oyxedlacpud g dwackarioc. Ilpoteivetar va unv epappoletl petomikny dwdackaiio, apov tote iom Yivet
KOVLPAOTIKOG 6TOVG HoNnTég mov yvopilovv tnv VAN, 0ALL Vo OpYOVOVEL KATAAANAES dPACTNPLOTNTES Y10
OAOVG TOVG HOBNTES, OTIG OTOiES 1) OlEPEVVIOT TV EVVOLDV vaL YIVETOL OO SLOPOPETIKY CKOTLE Omd avTiv
mov €yovv dwaybel oto @povtiotipro. Ilpoteivetar axdun, xoatd v €miAvon OCKNCEWV, N EQPUPLOYN
SPOPOTOMUEVTG OLOACKOAAG LLE TOV YOPIGUO TOV LOONTAOV GE OLAOES OLOL0YEVELG MG TPOG TV €midooT),
omov kdBe oudda Bo emdvel pe tov Oko TG PLOUO ACKNGES KATAAANANG dvokoAiog €161, dGTE OAOL Ol
poontég va amoxopiovv o péyloto duvatd 6QeA0g omd TV EpYOcio TOVG KATA T1 SAPKELD TNG SOOKTIKNG
OPOG.

Abstract
In Greece, in the final years of Lyceum most students receive intensive private tutoring and are taught
everything included in the curriculum before it is taught at school. In this paper it is argued that the school
teacher should plan instruction by taking under consideration this fact and organize appropriate activities, in
which the exploration of concepts is organized from a different point of view than it is taught in the tutorial.
It is also suggested, when students are asked to solve exercises, to differentiate instruction by grouping
students according to their ability, where each group will solve exercises of appropriate difficulty.

AgEerg KAhewdld: ppovtioTplo, Wiaitepo padnuote, SOKTIKY] TOV HoONUATIKOV, SpPOPOTOUEVN
dwaokaria, epyacio og OUAOES.



Ovo€v KpumrTov vTo Tov MO ... TOV Madnuatikov.

Kvpuolic Xpnotog, M.Sc. Madnpatikog Y. Awwdktop E.AIT
Mportonanag Eievdéproc, X.EM.O.E. — EM.IL
Xapmavy Mapia, M.Sc. Mabnpotikog, Y. Awdaktop [avemommuov Osccariog

Ogpatikn evotnra: H tavtotyta tov Mobnuatikav péoo otny oiAnAETiopaon s LoONUATIKNG ETITTHUNG UE
TIG EPAPHOYES THG.
Hepiinyn

H avBpomvn avaykn yo emikowvovio eival moAd maAid, 6co kot 1 vmopén tov avBpodmivov gidovg. H
aVAYKY YL 0CQOAN emMKOWV®ViID €xel TePAcEL amd TOAAE oTddw. Eekiviioe amd TOvG AlyOMTIONS Kot
ovveyiletan émg kot onpepa. Kdamoleg mAnpoopieg énpene va petadidovion koivppéva. Kanwg étor homdv
TO0 KPpLUUEVO (Kpumtov) kat o Adyog evabnkav kou Eptiaav v emomun ¢ Kpurroloyiag mave otnv
omoio. omnpilovior TAEOV €KATOVIASES TTLYEG NG KAOMUEPIVOTNTAG MHOC. XtV Tapohoo  epyacio
xpnopomoovue v emotiun ™ Kpumrtoroyiag pécw KatdAANA®V TopadElyUAT®OV TPOSITOV 68 nadnTéc,
T OToi0L OmaVTOVV 6TO dlayPoviKo epdTua: «I Tt Mabnpaticd;».

Aé&Eearg kKrewod: Kpontoypagia, Kpurtavaivon, Oswpioc ApOpmy.
Abstract.

The human need for communication is as old as the existence of mankind. The need for secure
communication had passed through many stages. It started with the Egyptians and continues up to this day.
Some information had to be transmitted covertly. Somehow the hidden («xpovzzovy in Greek) and word
(«Loyogr» in Greek) came together and made the science of Cryptology on which are now based hundreds of

aspects of our daily lives. In the present paper we use Cryptology through proper examples accessible to
students, which will answer the timeless question: "Why Mathematics?".

-]
A&woroynon g Tniekraidogvong ota Madnpatikd otn Anpoocio

AgvtepofdOmo Exraidogvon:
Mo Toc0TIKY £pEvva

Kvpuwalng Xpiotog, M.Sc. Mabnpatikog Yr. Awdxtop E.AIL
[potonanag ErevOéprog, Z.EM.O.E. — EM.IL
Y1oyw0c Totmiprog, M.Sc. Mabnuotikdg

Ogpatikn evotnta: [poxinoeig yio ty MabOnuotikny Exraideoon kot Tig OIEMOTHUOVIKES TOVOEGELS THG, UETA
TNV TOYKOGUIO, EUTELPIO, THG TOVONUIOG.

Iepiinyn

Amo tov Méptio tov 2020 péypt ko tov Iovvio tov 2021 1 devtepoPdbuia exkmaidcvon oty EALGOQ
Bimoe T1g ovvémeteg g movonuiog tov COVID-19. To kuplapyo HETPO NTAV TO YEVIKELUEVO KAEIGULO TNG
dw {oong exkmaidevong oe OAeg Tic Pabuideg ko n mpayuatonoinon € amootdcemg dwackoMayv. Ot
EKTTAOEVTIKOT KANONKAY VO OVTILETOTIGOVY TPOTOYVOPES KOl SVGKOAEG KataoTdoels. H mpocappoyn otig
véeg ouvOnkeg Empene va glval AUEST Yol Vo TPpooPePBEl 11 KaADTEPT duVAT EKTTAIOELOT OTOVG LB TEC.
2V mopovca gpyacio. KOTAypAQOLUE OmOYELS HoONUOTIK®V TNng devtepoPfdbuog ekmaidevong otnv
EMGda yioo v €€ amootdoems eKTaidgvuoT OTIC TEPLOSOVS TG TOVONUIOG GE UL EPEVLVO TTOL CLUUETEYOV
218 podnuotikol Ko mpaypoatomomdnke ypnoiponowwvtag to Google Forms and tigc 17/4/2021 péypt tig
6/5/2021.



Aé&Earg kKrewona: TTavomuia, €& amootdoewg d1dacKaiio, Epgvva.
Abstract

From March 2020 until June 2021 secondary education in Greece experienced the consequences of the
COVID-19 pandemic. The first measure taken was the general closure of face-to-face learning at all levels
of education and the provision of distance learning. Teachers dealt with unprecedented and difficult
situations. Adaptation to the new conditions had to be immediate in order to offer the best education to the
students. In the present work we record views of 218 Mathematicians of Secondary Education in Greece for
distance education during the pandemic in a survey which conducted using Google Forms from 17/4/2021 to
6/5/2021.

]
H aAivoogdng kapmoin Kot or epappoyés g otn Navanywn
JVOTINOTO GYKOPOOTS

Ap. Oopdc I1. Malapaxog, Noavmnyds Mny. Mny., M.Sc.,

Enikovpoc Kadnynmeg, Tuqpa Noavanyov Mnyoavikav, o A A.,
AtevBuvng Topéa Nowmnykng

Kovortavrivog I1. Malapdrog, Madnpatikog, M.Sc.

Ogpatikn Evotnta: H tavtomra twv Mabnuotikov uéoo oty allniemwiopoon e poOnuotikng emiotiung
UE TIS EQPAPHUOYES TN
Iepilnyn

Ext0¢ and t1g e€lomoelg mov meptypdpouvv Tov KOKAO, TNV Tapafoin, tnv vrepPorrn, TV EAAEWYN KAT.,
VILAPYEL KOAL 1] LOPOT| TG OAVGOED0VS KOUTOANG, N omoia eppavileTor otn eOoM, 0ol To oyfua g divetol
ot copato amd v EAEN g PapdtnTag ympig va elval amapaitntn Kémowo AAAN e€mtepikn] eoption. Tnv
KOUTTOAT 00T WTOPOVLE VO TN OOVUE KOl VO TN YPTOLLOTOMGOVIE G OPKETES EQPUPUOYES GTNV EMICTNUN
TOL UNYOVIKOV, OT®G YEPLPES, ayideg kot dAla. Idaitepn Eppaon Ba dobel otV vavumnykn kot edKdTEPQL

OTNV EQOUPLOYN TNG GE GLCTNUATO OYKOPMOOTG TAMTAOV KATACKEVADV Y10, TNV TOPAYWYT TETPEALAIOV, PLOIKOV
aepiov, TV avdxtnon evépyelag amd Tov AVEUO 1| TOLG BUAAGG10VE KUULOTIGOVG.

Abstract

Apart from the equations that describe circle, parabola, hyperbola, ellipsis, etc., there is also the form of
the catenary curve, which appears in nature, since its shape is given to the bodies by the attraction of gravity
without any other external force. This curve can be seen and used in several applications in the science of
engineering, such as bridges, arches and more. Particular emphasis will be given to shipbuilding technology
- naval architecture - and in particular to its application in anchoring systems for floating structures for the
production of oil and gas, energy recovery from wind or sea waves.



O kVKAOG MG gpYarELD GVYKPLOTNS EVOVYPAUROV TUNRATOV 6€ TEPLPGALOV
OVVOUIKIG YEOUETPLOG

ABavacio Mroiopévov

Ocgpotikn evotnta: H tavtomyro tov Mabyuatikov uéoa otny ailnlemiopoon e LoONUOTIKNG ETIOTHUNG
HE TIS EQPAPUOYES THG.

Hepiinyn

H epyoacio apopd pia dpactnplomto avolktoh TOTOL KOl TOAALOTAGMV ETAVCEMV Yo TN GUYKPIoN
UNKOV 000 docuévev evBuypdupmy Tumpdtev oe tepiPdiiov duvapikng Ieopetpiog, vwd 10 mpiopo g
Bewplag ™c epyorewokng yéveons. Ewdwotepo, peietd v emioyn kot aflomoinomn tov KOKAOL ©¢
gpyareiov cvykpiong evbuypdupwv tunudtov, ard padntég 13-14 etov oto nepidiiov Cabri Geometry II.
Amd ™V avdlvorn tev amotelecpdtov TG £peuvag, cOUEve e T Bsmpio TG epyalelakns yEveoT,
TPOKVTTEL OTL Ol HOONTEG UETACYNUATIONV TN GUYKPION UNKAOV GE GUYKPLON KUKAIKOV ETLPOVEIDV LE
axtiveg 1 SLUUETPOVS TOL VIO GUYKPLIOT| EVBVYPOLLLE TUNLOTO, TPOGOIOOVTOG GTO EPYOAEID «KUKAOG) VEES
ypNoels (og epyareio peyéBuvong 1 oproBénong yia t cvykpion unkov). To epyareio apevog evénvevoe
TOVG HOONTES VO OIKOGOUNCOVY KOVOTOUEG GTPOTNYIKEG CUYKPIONG Unk®v (instrumentation), apETEPOL 01
HaONTEG TPOGAPUOGAY TO EPYAAEID Yol SIKEG TOVG YPTOELS, EUTAOVTILOVTAG TO GTAOIOKA LE SUVATOTNTES Yo
T1G omoieg Ogv NTav apykd peketnuévo 0Tt vrootnpilet (instrumentalization).
A&Ea1g KAEO1A: ZVYKPION UNKOV, EPYOAELOKT YEVEDT, instrumentation, instrumentalization, devtepof O
eknaidevon, Aoyiopkd Avvapng 'eopetpiog Cabri Geometry I1.

Abstract

This article concerns an open-type and multiple solution activity for comparing the lengths of two given
straight segments in a Dynamic Geometry environment, in the light of the theory of instrumental genesis. In
particular, it focuses on the selection and utilization of the circle as a tool for comparing straight segments,
by students aged 13-14 in the environment of Cabri Geometry II. The analysis of the data, according to the
theory of instrumental genesis, shows that students transformed the comparison of lengths in comparison of
circular surfaces with radii or diameters of the straight segments under comparison, giving to the "circle"
tool new uses (as a magnification or delimiter tool for length comparison). On the one hand, the tool inspired
students to build innovative instrumentation strategies, while on the other hand, students adjusted the tool to
their own uses, by gradually enriching it with features that were not originally intended to support
(instrumentalization).
Key Words: Length comparison, instrumental genesis, instrumentation, instrumentalization secondary

education, Dinamic Geometi Software Cabri Geometﬁ 1I.

Ilepypuévovrog Tnv Avapopemwon tov Ipoypappatog Xrovdo®v
MaONnaTIKOV: TPOCGOOKIES EKTULOEVTIKOV
Yo TNV emAoyn TS VAng e I'” Avkeiov

Mrnepoipng @paykiokog
Kapxavng Baociing
Koéovfag I'edpyrog

Ogpotikn Evotnra: lpoxinoeis yia ty MaOnuatikny Exmoiocoon kol TG OIEMIOTHUOVIKES GOVOECELS THG, UETA
TNV TOYKOGUIO. EUTELPLO. THS TOVONUIOG
Hepiinyn
[Tepyévovtag to Néo Avorvtikd Tlpoypoppa Xmovdmdv  Mabnuatikdv omd TiG €MTPONEG TOV

onuovpynoe to IEII, n mapodoa épevva eEetalel Tig mpoodokieg 103 cuvadéipov Mabnuotikdv mwov
BaBuoroyoov otic TlaveAlodwkég efetdoelg, ywoo v avapopewon tov IIpoypdppatog Zmovddv



MoOnpatikdv e I' Avkeiov. Ewdwcotepa e€etdlel TIC TPOTYNOELS TOVGS, Y10, GUYKEKPIUEVO, TUAIATO, VANG
Tov Madnuotikov, mov to televtaio ypovia 0ev S10AcKOVTOL Kol dgv veioTavtol ®g e£eTactén VAN OTIg
[Movelhadwég e€etdoeic. Tlpokertar yo ta Xtoxaotikd Mabnpatikd, v EvkAeidein kot AvoAvtikn
I'eopetpio tov Emmédov kot tov Xdpov, tovg Mryadwkovg AptBuovg kat ) Ipappuxn AlyeBpa. Zoueova
HE TO EVPNUOTO TNG EPELVOC, Ol EKTOUOEVTIKOL £YOVV SOUOPPAOCEL £vO, GUOGTNUO TPOGOOKIDV, OV
kaBopiletor amd 10 EVPHTEPO EKTAOEVTIKO, TOMTIGTIKO Kol KOWWMVIKO TAOIG10 Kot ek@pAalovy TV amaitnon
TOVG Y10 CNUOVTIKEG AALYEG OTN LAONUATIKY] EKTOIOELON.

Abstract

While waiting for the New Curriculum of Mathematics Studies from the committees created by the IEP,
the present research examines the expectations of 103 Mathematics colleagues who score in the Panhellenic
exams, for the reform of the Mathematics Curriculum of the DG Lyceum. In particular, it examines their
preferences, for specific departments of Mathematics, which in recent years have not been taught and do not
exist as a subject for examination in the Panhellenic examinations. These are Stochastic Mathematics,
Euclidean and Analytical Geometry of Plane and Space, Complex Numbers and Linear Algebra. According
to the research findings, teachers have formed a system of expectations, determined by the broader
educational, cultural and social context and express their demand for significant changes in mathematics
education.

Ag&Eaig khewna: Ipoypappa Zrovdodv Madnuatikav, [Taveldadikés, I” Avkeiov, Ztoyaotikd Mabnuotikd,
I'eopetpio, Miyadikoi ApiBpot, I'pappukn Alyeppa.

Youfoin TS OEIYHATOANYIOS KOl TMV OIKTVOV
otV aviyvevon poivveewv COVID-19

Homayewpyiov Mupto, ®appdxns Nikoraog
Ocgpatikn evotnta: H ooufoin twv Mabyuatikov oy latpixy ko v Owovouikn Emiotiun

Hepiinyn

O mAnBvoudg Tov avBporev uropei va egetaotel yio v aviyvevon petddoong tov v COVID-19 pe
Baon 1t Bewpia twv diktdmv. Ot yvootol Adyot yia otkovouio ¥pdvov oAl Kot GAA®V TOpwV EMPAAALOLY
va acyoinBovpue pe detypa Tov TANOLGHOY peyéBoug n TOAD pKkpdTEPOL 0md To pEYEBOg N Tov TANOLGLOD.
To detypa (kou xat’ eméktaon o TANOLGUOC-TNYN Tov) umopel var eKANEOel wg Eva dikTLo pE KOPLPES TaL
dTopa OV TOV AMOTEAOVV KOl TAEVPES TIC LOAVVGELS TOL 0TOHOV A amd T0 dtopo B tov delypatog. H pedétn
HE TN HOPON aVTN TOL JElYUATOG-OIKTVOV omontel TOAD peydin éxtacn uvhung otov H/Y kot eivan puoika
¥pOvoPBopa e amayopevTikd Pabud. Avti avtig TG KAUGGIKNG AVIYLETOMIONG TPOTEIVETOL 2-IEANC, 3-1eANS
KATL. OUEAMGOG TOV OElyHaTog He KOPLPEG TOV OKTOOL Ta oToryeia Tov drapehopov. ITAgvpéc elvar ot
poivveelg atopov 4 tov X otoryeiov Tov dtaupelopot and dropo B tov Y ototyeiov tov droperiopon. Me
véa onTch Yovia amd cuvSEsELS (TAEVPES, HOADVGELS) TG TAEE®MS n°, £xovpe TAEOV HOADVOELS TG TAEEMS
22, 3%, k. ZoviBag 1o 1 amotelEiTal omd pPEYGAO aptBHO OTON®Y, HEPIKEG EKATOVTASES 1 Kon (thddec. H
ypnon Mapkofravav mvdkmy odnyet kot og TpoPAéyelg g e£amAmong tov 100.

Abstract

The human population can be tested for COVID-19 virus transmission (contamination) based on
network theory. The well-known reasons for saving time and other resources require us to deal with a
sample of population of size n much smaller than the size N of the population. The sample (and
consequently its source population) can be thought of as a network with its individuals as nodes and having
as sides (edges, links) the infections of a person 4 by the person B of the sample. Studying with this form of
network sample requires a very large amount of memory on the PC and is of course time consuming to a
prohibitive degree. Instead of this classic approach, a 2-member, 3-member, etc. partition of the sample is
proposed and the nodes of the network are now the elements of the partition. The edges are now the
infections of any atom A of the X element of the partition by atom B of the Y element of the partition. With
the new perspective from connections (edges, infections) of order n’, we now have infections of order 22, 3%,



etc. It is noted that n consists of a large number of people, a few hundred or even thousands, sometimes. The
use of Markovian tables also leads to predictions of the spread of the virus.
AgEg1c KAgO1d: Astypotolnyia, delypa, avTITPOo®TELTIKO, diKTLO, doueitopnds, COVID-19, uoivvon.

Xpewalerar n Owovoprkny Emotiun ta MaOnpoatikd;

I'pnyopng O. amavikog

Ogpatikn evémnta: H ooufolrs twv pabnuatikdv otyy 1aTpikn ko1 )y OLKOVOUIKY ETIOTHUN

Iepiinyn-

Ta podnuotikd amotehovv TALOV YPNOUWO EPYOAEID TNG OIKOVOUIKNG OvOAvong. Amd To pEGH TO
EIKOCTOD oudVa, 1 ¥PNoN TOV podnuotik®v avéovotav pe avéovia puBud mov avnodynoe ToAA0VS
OKOVOLOAOYOVG oV dev EPAETmaV e KOAD HATL TNV «EWGLOAN» TOV HOOMUATIKOV GTO OIKOVOIKA. XN UEPO
etvar amodektd OTL o poBNUOTIKG elvon ypNoIHa 0AAG 1 aAOYLoTN XPHON TOLG Uopel vo. 0ONYNGoEL o€
amoEEVMOT TNG OWKOVOUIKNG EMOTAUNG amd TV Kowvmvia. [ToAlol otkovopoldyotl Exovv mpoteivel mmg Oa
npémeL VoL xpnoponoteitat avtd to gpyaireio. Ot amodyels tovg eEetdlovtan 6To mapov apbpo.

Abstract

Mathematics constitute a useful tool of economic analysis. Since the middle of the twentieth century,
the use of math is increasing at an increasing rate, which worried many economists who did not appreciate
the invasion of mathematics into economics. Today it is well accepted that mathematics is useful but its
thoughtless use may lead to economic science’s alienation from society. Many economists have
recommended how this tool should be used. Their views are examined in this paper.

- 0000000000
Anifava ceaipato fadporoynonc

Metpiong Mavayidtng

Ocgpotikn Evotnra: H mopovaio kot o polog twv MaOnuatikov oe oieg tig fobuioes e ekmaiosvong.
Mo avoryth ka1 010pKkNS TPOCKANGH

Hepiinyn
H epyacia, pe agpopun Bépota and tig maveAladikeg eetdoelg oto padnua g Puoikng, tapovstalet
dvo mpoPAnuata PLGIKNG ota omoia To {nTovuevo gival va amodeyBel kATl (o oyéon, o cuvenKn 1 pio
kataotaot. [Ipoorabel va katadeifel v dtapopd avapeso otny mpdtacn “va arodsiete Ot ... Kol 6TV
npoTaon “va emainBevoete 61t ...”7. Kot o 000 mpofAnpata mov Oa mapovstostovy eivat TpofAato mov
eupaviommkav ©g Bépota maveAladikov eEetdoewv oto pddnua e duvokng [posavatolopod kot ot
MOoELg Tovg duoyEpavay TN dtadikacio TG BaBULOAdYNONG TV YPATTOV.

Abstract

The current work, on the occasion of the problems national exams at the Physics subject, presents two
problems in which the aim is to prove something, such as a relationship, a condition or a situation. It tries to
illustrate the difference between the sentence "prove that ..." and the sentence "verify that ...". The two
problems were given as problems at the national exams in the Physics subject and their solutions hampered
the process of grading the papers.

Agarg krewrd: Evbela amdoeln, Eig dromov amaywyn, Ilavellaoiwkéc efetdoels, Katavomon
npoPAnuartog, Exrtvomon oyediov, Extéleon oyediov



To npofinpa Tov ekaTd TTNVOV

Iotopikéc KaTaPoréic, OLOUKTIKES CUVETELES KUL KOLVOVIKES TPOEKTAGELS

ILoavvng Piog
Nworaog I'kpékag
[Mavemotmo Osocoriag, Tunua Madnuatikov

Ocgpotikn evotnro: H tavtotnro tov MoOnuotikov péoo atny oAAnAeniopoon e paOnuatikng emoTHUNG (e
TIC EQPAPHOYES THS

Iepidnyn

Ymv gpyoacio ovtn pEAETAUE TO YVOoTd and Vv lotopia Tov Madnuotikdv «mpdfAnua tov exatd
nmvovy. [HopakoilovBodpe to taidt Tov 6TOV YMOPO Kot TOV ¥POVO Kot YVOPILOVE TIC TPOSOTIKOTNTES Ol
omoieg aoyolOnkav pe avtd kabng Kot T padnuoticés pebdoovg tovg. Iapovosialovpe 10 mhaicio, tov
oxeOGUO Kol TNV VAOTOINGY oG SOOKTIKNG TAPEUPACNS TOV TPOYUOTOTOMOOUE GE TOVETLIOTILLOKO
tunpo Pacilopevol 610 mapamdve TPOPANUE Kot GLINTAUE TIG SOOKTIKEG CUVEMEIEG KOl TIG KOWMVIKEG
TPOEKTAGELS AVTOV TOL EYYEPNLOATOG.
AgEerg Khewd: Ampoodiopiotn Avdivon, Aoeoviikég eglomoels, lotopio tov Manuotikav, Pneloxég
Teyvoloyieg ot ddackaiio Towv Mabnpotikomv

Abstract

In this paper we study the well-known from the History of Mathematics «hundred fowls problem». We
follow its journey between East and West and meet the personalities who dealt with it as well as their
mathematical methods. We present the framework, the design and the implementation of a teaching
intervention that took place in a university department based on the above problem and we discussed the
didactic consequences and the social implications of this project.
Keywords: Indeterminate Analysis, Diophantine equations, History of Mathematics, Digital Technologies
in Mathematics Education

O kBavtikol vITOLOYI6TES 6T NEGT] EKTTAIOEVON

Havayiotg T ovvakng, Tunua Moadnpatikov AIIO
Awartepivy Atpatlioov, 'EA Zynuatapiov
Kovetavrivog Avestéonovirog, X.E.E. [IE03, ITE.K.E.X. Ztepedc EALGOG
Avéotne Koopiong, Tunpue Madnpoatwkov ATIO
Adlapog Zaprykioing, Tunquo Madnpatikov ATIO
Ioavvng Avrtoviov, Tunuo Madnuotikov AT

Ocpotikn Evomnra: lpokinoeig yia ty MaOnuatixy Exroiosvon koi TG SIETIOTHUOVIKES TVVOETEIS THG, UETA
TNV TOYKOGULO, EUTELPLO. THS TOVONUIOG

Iepiinyn

H xBavtikr enelepyacio ompileton 6e oelpd pHoOnpatik®Ov Be@pnUATOV TOV OTOSElTNKAYV GTIC
televtaieg 3 dekaetiec. Ta Oswpriuoata avtd amoppéovv oamd v kPaviikn mBavoétnta. H xPavikn
TAnpoeopia gival onjuepa o omd T1g aypég g 4ng Bounyoavikng Eravacstaong (4IR). [apovoidlovpe tig
KEVIPIKEG 10€€C KOl EMIONUOIVOVUE TNV OVAYKN €10aY0YNS TS KPaviikng mAnpoeopiag otn péom
EKTTAOEVOT), EMONUAIVOVTOS OVTIOTOLYO TPOTYOVUEVO GTOV ELVPOTAIKO Kol €vphTEPO O1ebvny ydpo.
[Ipoteivoupe ta avaykaio yvootikd avtikeipeva (davocuato, Thavotnteg, mivakes, ryadtkoi aptBpot) kot
OYETIKEG OPAGEIS TOL GLVOETOLY évav 0dKO YApTn kot pa pebodoroyia Yoo TV elooy@yn TG KPOvTIKNG
VTOAOYIOTIKNG OTY LEGT EKTTOUOEVOT).



Aé&Earg KAeWOA: KPavTikn mAnpoopia, qubit, KPAvTIK VTOAOYIOTIKT, SIEUTAOKY, LEOT EKTTAidELON
Abstract

Quantum processing is based on a series of mathematical theorems that have been proven in the last 3
decades. These theorems derive from quantum probability. Quantum information is today one of the cutting
edges of the 4th Industrial Revolution (4IR). We present the central ideas and point out the need to introduce
quantum information into secondary education, referring to relevant examples in Europe and internationally.
We propose the necessary knowledge subjects (vectors, probability, matrices, complex numbers) and
relevant actions to compose a roadmap and a methodology introducing quantum computing in secondary
education.

Keywords: quantum information, qubit, quantum computing, entanglement, higher education



