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Eicaywyn otnv Opvdavwon kail Aloiknon

Opyaviouoi, EmixeipAoeic & EmixeipnuatikdTnTa / MN'VWwpIia YE TIG €VVOIEC.

diINocogia Tou Aloikeiv & ETTIXEIpEiv.

Etaipikiy ATrootoAn & Opapa (Mission-Vision).

Baoikég Aeitoupyieg kai €idn Aloiknong. EmaoTtnuovik6 Management / 2X0AEG Kal EKTTPOCWTTOI DIOIKNTIKAG OKEWNG.
Hyeoia & Management.

Opada. Auvapiki Tng Ouadac. HyeTikoi poAol oe AvBpwTtriveg Ouddec.

Apxéc TG Oikovouikns Bewpiag. OIKOVOUIKA TwV ETTIXEIPACEWY Kal AeIToupyikoi OeikTeG (Business Accounts).
Oewpia Aqunc Atropacewv. Data driven Decision Making.

Alaxeipion Kpiocewv & AAaywv.

«KuBepvnTtikn» & Texvntri Nonuoouvn (Cybernetics & Al).

I1aiITepOTNTEC PapuakeuTIKWY Opyaviopwyv & ETTiXEIpnUATIKOTNTAC.

ApxitekToVviKA TNS PapuakeuTikig ETTixeipnong.

AvaAuon kai TTeplypar BEocwyv epyaoiog o PaPPAKEUTIKES ETTIXEIPNOEIC.
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Marketing

['VwpIMia JE TIC EVVOIEG.

Ocwpia & Aladikaoia Marketing.

Ayopd : XapaktnpioTikd, Tunuarotroinon, ‘Epeuva Ayopadc, NMNwAARoEIC.
QappakeuTikd Marketing & Marketing ®apuakeiou, Marketing Plan.
Emkoivwvia: Madikr) Emkoivwvia, AlagAuion, E¢eidikeuuévn Etmikoivwvia (ue EY), AnuooiotnTa, Anudoieg ZxXE0EIG.
Neupoemiotues & Marketing.

HOikr, BionBikr, Acovtohoyia & NouoBeoia oto PapuakeuTikd Marketing.

Case studies.

YVVVVYVYVVY

ETiXEIpNUATIKA ZTPATNYIKN

> Baolkég Bewpnoelg & €idn pe Eupaocn otov PapuakeuTIKO KAGDO.
> 2ZTPATNYIKOG 2XedIaouog & 2uvapuoAoynon Emixeipnuatikou Zxediou (Business Plan)

Ai1gBvéc TTepIBAAAOYV

> AIEBVNAC eTTIXEIPNUATIKI) dPACTNEIOTNTA YE EUPACT) OTO QPAPHAKO.
» EykaraoTtaon, opydavwaon d10iknon Kal AEIToupyia TTOAUEBVIKWYV ETAIPEIWV.
> ZUuTTpAaceIc, 2uyxwveloeic & E¢ayopéc otnv Papuakofiounxavia
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Effects of education on adult mortality: a global systematic
review and meta-analysis
IHME-CHAIN Collaborators®

Summary

+lt ®

Croes lark

Background The positive effect of education on reducing all-cause adult mortality is known; however, the rel:-:l.i‘ Lancet Public Menlth 2024 )
magnitude of this effect has not been systematically quantified. The aim of our study was to estimate the reduction in  pSThesTme

all-cause adult montality associated with each year of schooling at a global level.

Methods In this systematic review and mela-analysis, we assessed the effect of education on all-cause adult mortality.
We searched PubMed, Web of Science, Scopus, Embase, Global Health {CAB), EconLit, and Sociology Source
Ultimate databases from Jan 1, 1980, to May 31, 2023. Reviewers (LD, TM, HDV, CW, IG, AG, CD, DS, KB, KE, and
AA) assessed each record for individual-level data on educational attainment and mortality. Data were extracted by a
single reviewer inlo a standard template from the Global Burden of Diseases, Injuries, and Risk Factors Study. We
excluded studies that relied on case-crossover or ecological study designs to reduce the risk of bias from unlinked data
and studies that did not report key measures of interest (all-cause adult mortality). Mixed-effects meta-regression
models were implemented to address heterogeneily in referent and exposure measures among studies and to adjust
for study-level covariates. This study was registered with PROSPERO (CRD42020183923).

Findings 17094 unique records were identified, 603 of which were eligible for analysis and included data from
70 locations in 59 countries, producing a final dataset of 10355 observations. Education showed a dose-response
relationship with all-cause adult mortality, with an average reduction in mortality risk of 1.9% (95% uncertainty
interval 1-8-2.0) per additional year of education. The effect was greater in younger age groups than in older age
groups, with an average reduclion in morality risk of 2.9%% (2-8-3.0) associaled with each additional year of
education for adulls aged 18-49 years, compared with a 0-8% (0-6-1-0) reduction for adults older than 70 years. We
found no differential effect of education on all-cause mortality by sex or Socio-demographic Index level. We identified
publication bias (p<0.0001) and identified and reported estimates of between-study heterogeneity.

Interpretation To our knowledge, this is the first systematic review and meta-analysis to quantify the importance of
years of schooling in reducing adult mortality, the benefits of which extend into older age and are substantial across
sexes and economic conlexts. This work provides compelling evidence of the importance of education in improving
life expectancy and supports calls for increased investment in education as a crucial pathway for reducing global
inequities in mortality.

January 23, 2024
hrttpesffdioi ong 10, 1006
S1468. 066723003067
*IHME-CHAIM Collaboratars are
listed in appendix 1 {pp 2-3)
Carmespondence to

O Terpe Andreas Eikerma, Centre
fior Glohal Health Inequalities
Reszarch [CHAIM), Deparbment
of Sadology and Political
Sdence, Morwegian Liniversity of
Sdencoe and Technology,
Tromdheim 74491, Morsay
terje.eilemodintnuw no

See Online for appendix 1



STEM vs HUMANITIES in Education

SCIENCE
TECHNOLOGY

ENGINEERING
MATHEMATICS

15 Department of

&i Eaueation

STEM qualifications | IN THE NEXT 15 YEARS: 'ro BE COMPErITIVE WHEN YOU ENTER
and skills are : H E WORKFORCE YOU NEED:
essential to ' $ome routine manualjobs Wi quﬁm qualifications: Gaining academic and VET

Australia's i ; qualifications increases job opportunities
productivity, R red STEM capabilies: urioiy, independent thinking.

innovation and i/ new jobs will be created. H strong

success. : : creativity, problem solv\ng entrepreneurship and digital

HOW THE JOB MARKET IS CHANGlNG

50%

2 J 0,
of current jobs with skill /ﬂ 75%
shortages are in STEM ot R IoDY

fields. will require skills
EMPLOYERS EXPECT THEIR NEED FOR i

STEM PROFESSIONALS TO INCREASE
IN THE NEXT FIVE TO 10 YEARS,

IN THE NEXT 5 YEARS

itis predicted that demand will rise for: Unhwersity geacluates:

professional, scientific and technical services:

* 49%
* 14% ol v‘l o fwoz/:
health care: A : ' 53% di:;;gngsﬂn;%r:

* 20%

WHY YOU NEED TO ACT NOW:

One third of 15 year olds do ot 58%
e e STEM St et of cumrent students under 25 are
studying for jobs that will be
Fadically changed by automation.

For more information visit education.wa.edu.au/STEM or talk with your course
counsellor.

e T

STEM V3.
HUMANITIES

The Buraau of Labor Statistice
(BLS) reporte that the most career
opportunities availabla in 2018 was
for those majoting in software
engineering, management
information systems, and computer
acience

SOCIAL
SKILLS

STEMCADIA.COM

40% of professionals are
interestad in moving to a differant
industry of function This makes
tentning broadly applicable skills
Tika eritical thinking mora
attractive when the number of
various industries and jobs they
can be spplied to is considerad.

FADING
A[IVANTAGES

EM maic

2011-2012 MAJOR CHANGES

Benefits of humanities education

1. Social awareness

Amid a world of globalization and changing philosophies, a
humanities education can offer an opportunity for students to
craft solutions to pressing problems, including education and
social reform.

—_—
-
/

2. Critical thinking

Humanities classes stress the importance of understanding
the methodology, feasibility and logic behind each solution
aimed at addressing global issues.

3. Communication

Public speaking and written assignments are often a

point of emphasis in humanities classes, providing an
opportunity for students to gain transferrable skills to
take to the workforce.

4. Foreign language skills

Rapid urbanization and increasing geopolitical tensions in the
21st century have also elevated the need to learn and retain
foreign language skills — an aspect of humanities education.

Sources: Dominican University of California, The Sociolinguistics of Urbanization, Towson University
Journal of International Affairs, The University of Texas Permian Basin Online. Graphic reporting by
Avanthika Panchapakesan, assistant Quad editor. Graphic by Alexandria Hunt, Graphics editor.



STEM vs HUMANITIES

[tavvnce lwavvidne: Amo tnv NMoAn otn «AteBvn» tnc mAnpodopwkne | H KAOHMEPINH

H mpokKAnGn tnNg avowxtng EMOTAUNG

«H texvoAoyia, N umteOUVN TeXVoAoyia Xpelaletal CrHEPA TIEPLOCOTEPO ATIO
TTOTE TN GUHBOAN TWV AVOPWTILOTIKWY EMOTNHWYV. Ta peydAd YAWOGOLKA JOVTEAQ
eV UTTOPOUV VA avatttuxBouv Xw pig UTTOAOYLOTIKOU G YAWOOGOAOYOUG, N TEXVNTNA
vonpoouvn Xxwpeic edikoug otnyv lotopia, ota ypapparta, oTig TEXVEC, OTN YVWOLAKN
ETILOTNMN, OTN cupTieEpLpopa, otn dLhocodia, otn VouiKn, oTtnv NOLKN, otnv
olkovopia. Kat etot Eadvika, TTOAOL TOPEIC TWV AVOPWTILOTIKWY ETILOTNHWYV
ATIOKTOUV £vaV KAvoUPYLO POAO, OXL KABOALKA avayvwPLOPEVO, AAAA eEALPETIKA
avapBaduiopevo, OAO KAl TTEPLOCOTEPO KEVIPLKO».

H peyaAutepn tpokAnon; «H avolxtn emotipn, To avolXto veLuua, N dlaxuaon tneg
yvwong, N ouvepyaoia d1adpopeTIKWY TIEDLWV. Opwe, avoth emotipn sivat kat n Sladavela oty
eToTNHoVIKE dladikacia. Na EESUMAWGCELC GTO KOWVO OAC TA 0TAdLA TOU £PYOU VLA TO OTIoi0 XpnHatodotnonkec amod tov
dopoAoyoUpevo TToAiTn. Ot eTLOTAPOVEC TOU KAAdoU BE€AoLV va douv av Ba KataArn&ouy Kal eKeivol ota idla cupTepaopata
otav edpapuocouv ooa eplypdodelc. Eviote dev umtdpxel dltadavela oVTe aicBnua eudBLVvNg, Ta dedopEva TTapaAToLoVVTAL, UE
OUVETIELA aTtO Alya TETOLA ApVvNTIKA Ttapadeiypdta va Xavetal eupUTEPA N EUTILOTOCUVN OTNV ETILOTHHN. ZTIC TIEPLOCOTEPEC
eTOTAHEC eival nToVpevo n ertavaAnPuotnta, va AauBdavovtatl ta idla arnoteAsopata 6tav akoAouvBeital n dtadlkaoia mou

Teplypadetal oe eva apBpo. Auto cupBaivel povo o€ Eva TTOAU PIKPOTEPO TOU ETILBUUNTOU TTOCOOTO TWV HEAETWV».

/ , Assciathon b
: ¥ Computing Machinery

© Kabnyntrig

ravvng Iwavvidng

véog MNpoedpog
g ACM

O lnavvnc lwawidnc (Kwv/moAn 1954)
eivat Kabnyntnc¢ lNAnpogopikng ato EKIA
Kat Exel dlATeAETEL TTPOEDPOC KAl YEVIKOC
dtevBuvtnc tou Epeuvntikou Kevtpou
«ABnvax. Eivat diebvwc avayvwplougVoc,
gxovtac eKAsyel mpoedpoC

¢ Association for Computing Machinery
(ACM) (2022-2024, 2025-2026). To
EPEUVNTIKO TOU EPYO £0TIAlEL OE
dldgopouc toueic TNC mANPOPOPIKNC Kal
¢ Epappoyng tne ae AAAoug
EMOTNOVIKOUC KAdOOUC.



https://www.kathimerini.gr/opinion/geyma-me-thn-k/563861836/giannis-ioannidis-apo-tin-poli-sti-diethni-tis-pliroforikis-k/
https://www.google.com/url?sa=i&source=web&rct=j&url=https://el.wikipedia.org/wiki/%25CE%2593%25CE%25B9%25CE%25AC%25CE%25BD%25CE%25BD%25CE%25B7%25CF%2582_%25CE%2599%25CF%2589%25CE%25B1%25CE%25BD%25CE%25BD%25CE%25AF%25CE%25B4%25CE%25B7%25CF%2582_(%25CE%25BA%25CE%25B1%25CE%25B8%25CE%25B7%25CE%25B3%25CE%25B7%25CF%2584%25CE%25AE%25CF%2582_%25CF%2580%25CE%25BB%25CE%25B7%25CF%2581%25CE%25BF%25CF%2586%25CE%25BF%25CF%2581%25CE%25B9%25CE%25BA%25CE%25AE%25CF%2582)&ved=2ahUKEwjrlOWk_aCQAxXY2AIHHTHdPCgQy_kOegQIARAB&opi=89978449&cd&psig=AOvVaw1DztmLWCpYc4Twwk2jrIgY&ust=1760438147656000
https://www.google.com/url?sa=i&source=web&rct=j&url=https://el.wikipedia.org/wiki/%25CE%2593%25CE%25B9%25CE%25AC%25CE%25BD%25CE%25BD%25CE%25B7%25CF%2582_%25CE%2599%25CF%2589%25CE%25B1%25CE%25BD%25CE%25BD%25CE%25AF%25CE%25B4%25CE%25B7%25CF%2582_(%25CE%25BA%25CE%25B1%25CE%25B8%25CE%25B7%25CE%25B3%25CE%25B7%25CF%2584%25CE%25AE%25CF%2582_%25CF%2580%25CE%25BB%25CE%25B7%25CF%2581%25CE%25BF%25CF%2586%25CE%25BF%25CF%2581%25CE%25B9%25CE%25BA%25CE%25AE%25CF%2582)&ved=2ahUKEwjrlOWk_aCQAxXY2AIHHTHdPCgQy_kOegQIARAB&opi=89978449&cd&psig=AOvVaw1DztmLWCpYc4Twwk2jrIgY&ust=1760438147656000
https://www.google.com/url?sa=i&source=web&rct=j&url=https://el.wikipedia.org/wiki/%25CE%2593%25CE%25B9%25CE%25AC%25CE%25BD%25CE%25BD%25CE%25B7%25CF%2582_%25CE%2599%25CF%2589%25CE%25B1%25CE%25BD%25CE%25BD%25CE%25AF%25CE%25B4%25CE%25B7%25CF%2582_(%25CE%25BA%25CE%25B1%25CE%25B8%25CE%25B7%25CE%25B3%25CE%25B7%25CF%2584%25CE%25AE%25CF%2582_%25CF%2580%25CE%25BB%25CE%25B7%25CF%2581%25CE%25BF%25CF%2586%25CE%25BF%25CF%2581%25CE%25B9%25CE%25BA%25CE%25AE%25CF%2582)&ved=2ahUKEwjrlOWk_aCQAxXY2AIHHTHdPCgQy_kOegQIARAB&opi=89978449&cd&psig=AOvVaw1DztmLWCpYc4Twwk2jrIgY&ust=1760438147656000
https://www.google.com/url?sa=i&source=web&rct=j&url=https://el.wikipedia.org/wiki/%25CE%2593%25CE%25B9%25CE%25AC%25CE%25BD%25CE%25BD%25CE%25B7%25CF%2582_%25CE%2599%25CF%2589%25CE%25B1%25CE%25BD%25CE%25BD%25CE%25AF%25CE%25B4%25CE%25B7%25CF%2582_(%25CE%25BA%25CE%25B1%25CE%25B8%25CE%25B7%25CE%25B3%25CE%25B7%25CF%2584%25CE%25AE%25CF%2582_%25CF%2580%25CE%25BB%25CE%25B7%25CF%2581%25CE%25BF%25CF%2586%25CE%25BF%25CF%2581%25CE%25B9%25CE%25BA%25CE%25AE%25CF%2582)&ved=2ahUKEwjrlOWk_aCQAxXY2AIHHTHdPCgQy_kOegQIARAB&opi=89978449&cd&psig=AOvVaw1DztmLWCpYc4Twwk2jrIgY&ust=1760438147656000

Science encompasses the systematic study of the structure and behavior of the
physical and natural world through observation and experiment and,

Technology is the application of scientific knowledge for practical purposes.

Science and Technology - Oxford Reference



https://www.oxfordreference.com/page/scienceandtech/science-and-technology
https://www.oxfordreference.com/page/scienceandtech/science-and-technology
https://www.oxfordreference.com/page/scienceandtech/science-and-technology

Singularity, Artificial Intelligence and
Machine Learning: The Next Frontier?

Singularity sivai 6pog tou elcayel Tpwtodavi
dlAocodLkn TTpokAnon. Metadpadetal otn y\wooa
HAC WC «pgovadikotnta», «Wdlopopdia» kat
«avwpaAla».

2TNV actPoPpuUOLKI], CNUALVEL TO ATEPLVONTA PIKPO
onpelo amelpng MUKVWGONG ano OTou Bewpeital Twg
&ekivnoe to “Big Bang” kat dnuioupynbnke to
2uutay, tpty 13,8 d1o. xpovia.

Elval etiong 0pog tou amodidel TO KEVIPO PLAG
Havpng TPUTIag OTtou O0AoL oL vopoL Tng Puoikng
katappeouv. OL oxetikeg eflowaelg 0dnyouv o€
avwHoAia (arelpo arnoteAecHa) EVW XPOVOG Kal
XWPEOC TTavouv va udpiotavtal.

[a Toug «TTANPOGOPLKAPLOUG» O OPOC AVTLIOTOLXEL OTO

onueio oTou o avBpwrTtog Ba katadepeL va
dNULOLPYNOEL TEXVNTN VonUoouvn UE cuveidnon.

UNIVERSE A
BLACK HOLE

WHITE HOLE
UNIVERSE B

URZWEIL

author of HOW TO CREATE A MIND

THE

SINGULARI TY"#_
s NEARER

When We Merge 7
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DOIAOXODIA

2.& TL YPNOLUEDEL ;

O AptototéAng amavtouce 0Tt | PrAocoPia «OEV YPNGIUEDEL) O10TL
OEV KAVEL EKOOVAEVGT). A1OTL 0EV EIVOL GTNV VANPEGIN KAVEVOS MG
aLOVTAPKTN TOV O10AGKEL TOV OPOUO Y1a TNV eAgvOepiaL.

Axp1PoOc 0Tt Evag eAeBepOg AVOP®TOC LITAPYEL YO TOV EAVTO TOL
KOt Ol Y10, KATTO10V AAAOV.

(Meto, ta Pooixa, utpp. B.Kaipag, Pifrio A’, exo. Ilolig, AOnva 2009, oet 147)

O1 avBpmmotl 0gv £yovv T Kapd va, YV@mPiloovV TImoTd.

Ta ayopdlovv OAa £TOUO GTOL EUTOPIKAL.
(Antoine Saint-Exupery, O Mwkpog Iptyxumag ptep. Xtpat Toipka, ekd. Hpoavog, 1983, c. 71)

["'M.BAZIAOITOYAOZ



Studying Philosophy Does Make People Better Thinkers
Published online by Cambridge University Press: 11 July 2025

YUUdwWva PUE OXETLKN £PEUVA TTOU SNOCLEVUTNKE OTO EMLOTNOVLKO TEPLOOLKO
Journal of the American Philosophical Association, e€etdotnkav dedopeva amno
nepltoootepouc amno 600.000 poltnTEC KoL N avaAuon €0&LEE OTL YEVIKOTEPQ OL
dottntec plthocodiag onpeiwoav vPpnAotepeg eMIOOOELC A0 OAOUC TOUG AAAOUC
KAAOoUC o€ Te0T AeKkTLKOU Kol AoyLlkoU cUAAOYLopOU Ttou £€€TAlOUV TTOCO KAAQ

KaTavoEl, emeEepyaletal Kal Kpivel kamolog mAnpodopiec otn YAwooa. Joumatiof the
Ta cuunepaopata TNG LEAETNC Selyvouy, eniong Mwc teivouy va epdaviouv ph,lAmenga"I

/4 14 /4 4 4 /4 /4 I Osop lca
TIEPLOCOTEPEC TIVEUUOTIKEG OLPETEC, OTIWE ELVAL N TIEPLEPYELAL KOLL N TILO ALVOLXTOLUOAN Association

OTAOoN Yla TOV KOOMO , evOeiéelc mou cuvdeovtal pe tTnv evdula.

Abstract

Many philosophers think that doing philosophy cultivates valuable intellectual abilities and dispositions. Indeed this is a
premise in a venerable argument for philosophy’s value. Unfortunately, empirical support for this premise has heretofore
been lacking. We provide evidence that philosophical study has such effects. Using a large dataset (including records from
over half a million undergraduates at hundreds of institutions across the United States), we investigate philosophy
students’ performance on verbal and logical reasoning tests, as well as measures of valuable intellectual dispositions.
Results indicate that students with stronger verbal abilities, and who are more curious, open-minded, and intellectually
rigorous, are more likely to study philosophy. Nonetheless, after accounting for such baseline differences, philosophy
majors outperform all other majors on tests of verbal and logical reasoning and on a measure of valuable habits of mind.
This offers the strongest evidence to date that studying philosophy does indeed make people better thinkers.

A= CAMHBRIDGE
Y Lvrvamr Y am




DINOZODIA
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Xeldwv o Aakxedaruoviog
«I'NQOI XEAYTON» «MHAEN ATAN»
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I'NQXH & OIAOXOPIA

O Apiototédng (384-322 my) padntg tov I dtova, yevviEtal 15 ypovia petd
Vv 1dpvon ¢ Axadnuiog Tov Kol daeovovtag Le Tov ITAdtova Kot Tt

KoBoAMKEC Tov Evvolec, Oempel Tod AT KA AR TI01Ay Lol I\ i iy
olya yi' avTnVv

O owep(onog GUAAEYEL n?mpoq)opleg oo TNV TOPATNPNOT], TO TEIPALAL, TNV
awcapwc Kol T emeEepyaleTon pue v mﬂ TOL GLVIGTA TO TEPLEYOUEVO

¢ okéync. Tnv [Ny R R cpyoleio emifimong.

AVOTTUGGEL TOVS TOPAYOYIKOVS / ATOJEIKTIKOVS GVALOYIGLOVS TOV TV
anofemvouv.

ATOOEIKTIKOL GUALOYIGLLOL:

I vaaon dev eivor to «0T1Y 0AAG TO «O10TLY.
«Otav o1 Tpoxreiueves ival aAnOelc eival Kal TO GOUTEPOTLUOY.

['M.BAXIAOIIOYAOX




DINOZODIA

H okeyn mavw atn okeyn

21Toudn atnVv «pwun» tTh¢ avlpwrtivng vonarnce.

O&£TeL amAOIKEG N adNPNHEVEC EPWTAOELG TTOU OpWC ayvooupe. OLatobnoelg pag aAAwote & n
Aoyikn cuxva cpaiouv.

Akopn kat 6ca deXOpa0TE WG autovonta r podavr) Kabwg Kat oL ApXEC TLOU JLETIOLV TIG
ETILOTNHUOVIKEC PaC TIETIOBNOELG, KABOAOU Ogv arokAeietal va aAa&ouv!

«Aev aéidetva el uta {wn xwpIic EPEUVA (ave&&taatn)» Amodoyia Swkpdrouc, MAGTwY (427-347 )

TIPETEL va Bpw pta aAnBeta mou va ivat aAnbivn yia peva, pia idga yia tnv omoia aéidet va
ZI]O'LU Kat va rtefavw» HuepoAdyia 1836, Seren Kjerkegor Aavdc Yriapé&lotric @iAdaogoc (1813-1855)

H ®iroocogia diaturmwvel ta cwota EpWTNUATA LE TOV OWOTO TPOTIO.
Opyavo tn¢ n Aoyikn- n Emotnn Twv Baciuwy cuAloyiouwv!



DOIAOXODIA

«0 o¢ aveééraorog fiog
ov fiwtos avOparnwy»
# 4 Amoloyio Zekpdrovg

11 eivar yvaon |

O 2Zokpdtnc €0ece TPMTOC T0 «Oepehddn» epoTpoTa, YOPIC Vo
TOLPVEL TKOVOTTOINTIKES OTTOVTINGELL/ OPIGLOVGE, YEYOVOS GKAVOOAO
G€ U0 ETOYN LITEPNPAVN Y10, TNV KATOAKTINGT YVOGTC.

‘Edwve amdvinom Hovo yio To 11 dev givon yvaoon!

H axoVpaoctn & evéhiktn ANAZHTHXH, n ITAPATPHXH, n IIEPIEPI'EIA
elval o1 0EETEPACTES 0ECIOTNTEC Y10 OELPOPLa & TPO00O.

['"'M.BAXIAOIIOYAOX



durooopia «H oxeypn mavew ot oKePn»

The study of knowledge itself requires in this subject, and therefore we have
mentioned a list of different branches of philosophy here;

BIG Questions

“What Life & Cosmos are all about”
"What is knowledge"
"How do we know that we know"
“What’s the meaning of life”



DOIAOXODIA

H oxeyn movw oty okeyn

KAd&oo1 tn¢g umopovv va Oempnboiv 1 :

» INQXIOAOI'IA / EHHIXTHMOAOI'IA

» META-®YXIKH (Ovtoioyia wépa. oo ta. o1cOnta, ivoil, Ywpog, xpovog, aitia...)
» HOIKH (Irmoxpotikog Oprog, BionOiki...)

» [HOAITIKH (Ev0ovn-Aikaroadvy-Aeovroloyio)

» AIXOHTIKH (Téyves, MaOnuotixny Apuovio.....)

H ®ilocopio Oswpeitor Ocuério & kle1ol yio. 0Aeg TIS EMIOTHUES
Evoc avovtikatoorotoc Oéﬂyég EYIIPAT'IAY («ev to v To moivy katd ApicTotéin)

["'M.BAZIAOITOYAOZ



Ontology - Part of Philosophy

The three areas of Philosophy

Directly influence teaching theory and practice

Metaphysics || Epistemology Axiology

(What is real?) (How do we know?) (What is right?)

L 2
¥ Ontologysk ‘ 1

, : Knowing
Questions about existence -
and being Th rough EtthS

Cosmology (e M4 Aesthetics

o Authority - Intuition
Nature and origin of the Active Construction

universe

Ontology = Questions about Existence and Being



https://marketbusinessnews.com/financial-glossary/ontology-definition-meaning/
https://marketbusinessnews.com/financial-glossary/ontology-definition-meaning/
https://marketbusinessnews.com/financial-glossary/ontology-definition-meaning/
https://marketbusinessnews.com/financial-glossary/ontology-definition-meaning/
https://marketbusinessnews.com/financial-glossary/ontology-definition-meaning/

THE VIRTUE OF CURIOSITY - 0 =il =
Published online by Cambridge University Press: 02 August 2018 =

B 5 L POYSLH A HECLM ) RS

Abstract

A thriving project in contemporary epistemology concerns

identifying and explicating the epistemic virtues. Although there

is little sustained argument for this claim ERalMglelIfoli

prominent sources suggest that curiosity is an epistemic virtue

In this paper, | provide an account of the virtue of curiosity.

After arguing that virtuous curiosity must be appropriately

discerning, timely and exacting, | then situate my account in BRI
relation to two broader questions for virtue responsibilists: e
What sort of motivations are required for epistemic virtue? And

do epistemic virtues need to be reliable? | will sketch an

account on which curiosity is only virtuous when rooted in a

non-instrumental appreciation of epistemic goods, before

arguing that curiosity can exhibit intellectual virtue irrespective

of whether one is reliable in satisfying it.

F10BCF2F18A8E9009D9F232143D09305


https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Lewis%20Ross&eventCode=SE-AU
https://www.cambridge.org/core/journals/episteme/article/abs/virtue-of-curiosity/
https://www.cambridge.org/core/journals/episteme/article/abs/virtue-of-curiosity/
https://www.cambridge.org/core/journals/episteme/article/abs/virtue-of-curiosity/
https://www.cambridge.org/core/journals/episteme/article/abs/virtue-of-curiosity/
https://www.cambridge.org/core/journals/episteme/article/abs/virtue-of-curiosity/
https://www.cambridge.org/core/journals/episteme/article/abs/virtue-of-curiosity/

Perspect Psychol Sci. E p i Ste m O I Ogy
2011 Nov;6(6):574-88.
doi: 10.1177/1745691611421204

The Hungry Mind: Intellectual Curiosity Is the Third Pillar of Academic Performance

Abstract

Over the past century, academic performance has become the gatekeeper to institutions of higher education, shaping career
paths and individual life trajectories. Accordingly, much psychological research has focused on identifying predictors of
academic performance, with intelligence and effort emerging as core determinants. In this article, we propose expanding on the
traditional set of predictors by adding a third agency: intellectual curiosity. A series of path models based on a meta-analytically
derived correlation matrix showed that (a) intelligence is the single most powerful predictor of academic performance; (b) the
effects of intelligence on academic performance are not mediated by personality traits; (c) intelligence, Conscientiousness (as
marker of effort), and Typical Intellectual Engagement (as marker of intellectual curiosity) are direct, correlated predictors of
academic performance; and (d) the additive predictive effect of the personality traits of intellectual curiosity and effort rival that
the influence of intelligence.

Our results highlight that a "hungry mind" is a core determinant of individual differences in academic achievement.

https://pubmed.ncbi.nlm.nih.gov/26168378/


https://pubmed.ncbi.nlm.nih.gov/?term=von+Stumm+S&cauthor_id=26168378
https://pubmed.ncbi.nlm.nih.gov/26168378/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Hell+B&cauthor_id=26168378
https://pubmed.ncbi.nlm.nih.gov/26168378/#full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Chamorro-Premuzic+T&cauthor_id=26168378
https://pubmed.ncbi.nlm.nih.gov/?term=Chamorro-Premuzic+T&cauthor_id=26168378
https://pubmed.ncbi.nlm.nih.gov/?term=Chamorro-Premuzic+T&cauthor_id=26168378
https://pubmed.ncbi.nlm.nih.gov/26168378/#full-view-affiliation-3

Epistemology
Volume 84, Issue 2, 22 October 2014, Pages 486-496

Article

States of Curiosity Modulate Hippocampus-Dependent Learning via the Dopaminergic Circuit

Matthias J. Gruber, Bernard D. Gelman, Charan Ranganath

Summary

People find it easier to learn about topics that interest them, but little 1s known about the mechanisms by which
intrinsic motivational states affect learning. We used functional magnetic resonance imaging to investigate how
curiosity (intrinsic motivation to learn) influences memory. In both immediate and one-day-delayed memory
tests, participants showed improved memory for information that they were curious about and for incidental
material learned during states of high curiosity. Functional magnetic resonance imaging results revealed that
activity in the midbrain and the nucleus accumbens was enhanced during states of high curiosity. Importantly,
individual variability in curiosity-driven memory benefits for incidental material was supported by anticipatory
activity in the midbrain and hippocampus and by functional connectivity between these regions. These

findings suggest a link between the mechanisms supporting extrinsic reward motivation and intrinsic curiosity
and highlight the importance of stimulating curiosity to create more effective learning experiences.



https://www.sciencedirect.com/topics/neuroscience/nucleus-accumbens
https://www.sciencedirect.com/topics/neuroscience/nucleus-accumbens
https://www.sciencedirect.com/topics/neuroscience/hippocampus
https://www.sciencedirect.com/topics/neuroscience/functional-connectivity

Volume 84, Issue 2, 22 October 2014, Pages 486-496

Article

States of Curiosity Modulate Hippocampus-Dependent Learning via the Dopaminergic Circuit

Matthias J. Gruber, Bernard D. Gelman, Charan Ranganath

High Curiosity Boosts Learning and
Dopaminergic Activity
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Source; “States of Curiosity Modulate Hippocampus-Dependent Learning via the Dopaminergic Circuit,” Matthias J. Gruber EPOCH HEALTH

et al, Neuron 2014




THE WISDOM OF QUESTIONING THE ONLY TRUE

WISDOM

IS IN KNOWING

AR N YOU KNOW NOTHING
TSP 00 ot ERE R N
y Al PRTYT R
85 y :‘"“- AN
B 14 AL FER Y
e, g , AR

The right question is usually more
important than the right answer.

Socrates Teachﬂes Us to Ask the
R@ht Questions for the Right Proposa

1o epotiuato oty Priocogia (Gpa Kol oTHY ETLOTI )
EIVOL TOVTO, CHUOVTIKOTEPO, OTTO TIG OTAVTHOELG.
Kou k60e omovtnon mopdyel wovra véa, epothuoto!

G.M.VASILOPOULOS



EMXEIPHMATIKOTHTA & EMIZTHMH

EMIZTHMH: srniotapal=yvwpilw kaAd, opOa, Eykupa

> H wavotnta va KatavooU e / CUAAAUBAVOULE YVWOLAKA
HLOL OVTOTNTA, OLKOMN KOl XWPLG auth va £XEL topatnenOEL.

»H emuotipn OgpeAiwveton pe tnv Phocodia, mavw otnv
dWocodia & napapével Stapkw¢ SLAAEKTIKA!

» 2 duapkn apdlofntnon/ Kat mMoTE WE EMGTNUOVLKN
auBevtia i doéopavia!

» Q¢ epappoyn, npoBaAiel otnv Texvoloyia & tnv
Emuyelpnpacikotnta.

»Baoiletal otnv op)Xn TG ALTLOTNTAG-TOUC KOLVOVEG
ovaykatotntac twv GpavopEvwy (attiokpartia) mou
npwtodiatiniwoav ot Quoikoi DAdcodol (ouvdéctal kat ue
to Nobel Owkovouiacg tou 2021!!1).

['M.BAZIAOITIOYAOX

payawig SepiiN :suoielsnjj|

'HE SVERIGES RIKSBANK PRIZE

David Joshua Guido
Card D. Angrist  W. Imbens

“for his empirical “for their methodological
contributions to labour contributions to the analysis
economics” of causal relationships”

THE ROYAL SWEDISH ACADEMY OF SCIENCES



EMXEIPHMATIKOTHTA & EMIZTHMH

EMI2THMH: snioctopai=yvwpilw kaAd, opOd, Eykupa

O ApLOTOTEANG ELVAL O TIPWTOC TTOU TIPOTEIVEL TOV 8 naywyIK N
TLOLPOLYWYLKO OCUAAOYLOMO KABWCE KAl TO EMAYWYLKO
EMLOTNUOVLKO ITPOTUTIO TNG OLLTLOTNTOG (tn¢ attiwdoug
apxn¢ twv 4 autiwv/UAng-puoppng-ckorou-uetaBoAnc n moinong).

Oupunepacpuaroloyia

) 542
r e
Tnv €ykupn mapaywyn AOYLKWV EMLOTNHOVIKWV / _’

unoBecewv ano aAndeig npokeipeveg & afiwpata Ea——
(rou ta artopakpuvel ortd to MAatwviko npdTuTo MEPL O TSSO e N i e

= z : f7e1 ovesanTon poveTwisfor: To rvdiag o sas Tic 1xidedssas T Mafmuaroos Fxcsmidrions
H CI1A2OVO E0VaL Cxo TO

Ta azorvifopara dues Jov arnf serTvyaives dev Spedioiopody Ja TEToea tppovsy.

avVaAAOLWTWY LEEWV/OVTOAOYLKWV OLPXETUTIWV N SOGOIOLUIV 400 UM o v e s o o LT IR 53 AT i it v i o

Calculus Top.1 Tou HAPAL QU TKOY XYAAOLIEMOY of rovidporor va cvvvwdoyes e Tav idea fagvryra s’ avror

q Tom Apostol av 5 avargory rives advverny
& dLaocOnoewv).
sxmoveflivpes secrd v Sy 1998 - 2002 ovov Togeda Avdascroogs vou Taruaros Matguaresy vou

Havexvorguboo Ayvesy

['M.BAZIAOITIOYAOX



EMXEIPHMATIKOTHTA & EMIZTHMH

EMIESTHMH: entiiotopol=yvwpilw KkaAa, opBa, eykupa

*Baoikn Emwotin: anoBAgnel atnv Jewpntikn yvwon Kat « UIOVTEAOTTOINGN» TWV VOUWV TNG
puonc (to know what)

*Edappocpevn Emotipn: amoBAEREL OTNV EMIVONON MTPAKTIKNC EQAPLUOYNAC TNE
riponyouuevnc Jewpiac (to know that)

*TexvoAoyia: artoBAENEL OTNV KATAOKEUN TWV UECWV TTPOKELUEVNC TNC TTPAKTLKAC EQAPLOYNC
& TOoU olKovouLKOU TNG arrotunwuatoc (to know how)

«0 onueptvoc avidowmoc EEpeL TOAU AlyOTepa yLa T EpyaAEia TTOU XPNOLUOTTOLEL
art’ ooa néepe o npwtoyovoc yia ta dika tou» Max Weber
Tt Sa ouuBei arto twpa kat epeénc mou ot aAyoptduot uac yvwpilovv nén kaAvutepa,
€AV amo@aoilouV yla EUAC XWPIC ELAC;

I'"'M.BAXIAOIIOYAOX



A2 2Y2THOOYME
ME THN
AlOIKR2H EMIXEIPH2EQN

['"'M.BAXIAOIIOYAOX



Apyn copiag n TV OVOUATOV EXICKEYIS ANTISOENHE

» At-otkw : Opovtilw/AleuBetw/AleuBUvw Tta Tou Olkou: «oikog» (oTity, mupnvikn dopun)

(armoonaoua AtoyUAou 60¢ my aLwvag)

» OlKo-vouw: «olkoc» & «vopoc» (kavovag, dltaxeiplon).

«Ttepi Tov voogovta otkovouinv» (Imumokpatng, Mept emdnuwv)

» Emti-yewpw :

Balw To XEPL MOV TAVW O€ KATL / aoxoAoUpal
Awad. eyxelpw (maipvw ota xépLa pou/syxelpilw)

«TAYELOV TNV EMLXEipnOLV moteiodal... »

Oouktbéién lotopiat 1.70.7 5% awwvag my
aAAd & cuAdoyilopat (emxeipnua).
KEV VW EXELG ETILXEIPNUA EV XELPELV W BEATLOTE...»

MAdatwv AAkiBiaéng 113:5-6 50¢ atwvag my

ATT0 o TEAN TOoU 16°Y atwva Kol LETA, otnv AyyALkn yYAwooa eugavifovtal ot 0poL:
» Business (busy about something)
» Enterprise (enter-prendre = untertake)

> Manage (CXT[é TO AOTLV. manus=xépt & ItoAikod prpa maneggiare, “kateuBivw /ekmaldsvw dhoyo” & FaAikd ménage “volKokuplo”)



AIOIKH2H

AIOIKQ onuaivetl Zxebialw-Opyavwvw-Epapuolw-EAsyyw
AnA. EMIXEIPQ raipvovtac AITOMAZEIS.

Ano@aoeic onuaivet EMINOFEZ avausoa o€ eVaAAaktikeg!
ErttAoyec mou OeAw va eivat ZQITEE dnA. Aptiec — Eykupec — Emtikailpec

H rrototnta twv erntAoywv dev apkel va givat midavokpatike cwotn (Al evidenced).
lMpourtodetel AvOpwrtivn Eupuia, @avraoia, Xpoviouo, ToAun, Apetn ko Hooc!



AIOIKH2H

* “What is the secret of success? Right decisions!
*** How do you make right decisions? Experience!
*** How do you gain experience? Wrong decisions!”

A.P.J. Abdul Kalam (aerospace scientist & former President of India (1931-2015) ENTRELLIGENCE

THE 3 C’S OF LIFE:
CHOICES, CHANCES, CHANGES.

YOU MUST MAKE THE CHOICE,
TO TAKE A CHANCE,
IF YOU WANT ANYTHING IN LIFE

.M.BAZINOMOYAOZ



EMNAITEAMA — AEITOYPTHMA — YINTHPEZIA - ENIXEIPHMATIKOTHTA

EMNAITEAOMAI
AdocLwvouolL 0To £pYO TIOU

avaAappavw
MAdatwyv, Mpwtayopac
(nGwkol kivbuvol amo tnv natdbaywyikn twv
Joplotwv)

EMAITEAMA
ANnAwon Adociwaong Kat Iotng

oToV aoBevr] Kal T AVAYKEC TOU.
2KpLBwVvLOC, 0 PapUAKOTTOLOC TOU PwUaiou atUTOKpATOPX
KAaubiou, eniyeipei va Swoel ypamtwc ToV 0pLOUO TOU
enayyeAuatoc tov Gepamneutn!

[.M.BAZIAOMNOYAOZ



EMNAITEAMA — AEITOYPTHMA — YINTHPEZIA - ENIXEIPHMATIKOTHTA

AEITOYPI Oz (=6npootog UTtnpETNG). AEITOYPTHMA:
* UTINPEOCLA TTIOU YLVETOL TTPOC XApN Tou AaoU 1 TNC MOALTELOC
ATt 1O A€ttog (=6nuootog) + Epyw - Epyalopol. * 10 SNUOCLO UTIOUPYNUA
Noapaywya: Asttoupy® (=€kteA® dSnuoola Asttovpynuo - Bikideéiko (wiktionary.org)
kaBrjkovta), Aettoupyia (=6nuoocto kabfikov rou
avoAapBavav ot mAovolol ABnvaiol pHE SIKA TOUG EMIKAHZH AEITOYPTHMATOS:
£€oba), Aettoupykoc, AEITOYPTHMA. YFTEIONOMIKOZ-AZTYNOMIKOZ-ITYPOZBEXTHZ/EMAK-TOAITIKOZ-

Lexiko Evang Madoulidi.pdf (mandoulides.edu.gr) AIKAZTIKO2/NOMIKOZ-IEPEAS-KOINQNIKOS AEITOYPIO:.....

[.M.BAZIAOMNOYAOZ


https://el.wiktionary.org/wiki/%CE%BB%CE%B5%CE%B9%CF%84%CE%BF%CF%8D%CF%81%CE%B3%CE%B7%CE%BC%CE%B1
https://el.wiktionary.org/wiki/%CE%BB%CE%B5%CE%B9%CF%84%CE%BF%CF%8D%CF%81%CE%B3%CE%B7%CE%BC%CE%B1
https://el.wiktionary.org/wiki/%CE%BB%CE%B5%CE%B9%CF%84%CE%BF%CF%8D%CF%81%CE%B3%CE%B7%CE%BC%CE%B1
https://el.wiktionary.org/wiki/%CE%BB%CE%B5%CE%B9%CF%84%CE%BF%CF%8D%CF%81%CE%B3%CE%B7%CE%BC%CE%B1
https://el.wiktionary.org/wiki/%CE%BB%CE%B5%CE%B9%CF%84%CE%BF%CF%8D%CF%81%CE%B3%CE%B7%CE%BC%CE%B1
https://mandoulides.edu.gr/wp-content/uploads/2016/07/Lexiko_Evang_Madoulidi.pdf

Profession

PROFESSION:

a: a calling requiring specialized knowledge and often long and intensive academic preparation
b: a principal calling, vocation, or employment
c: the whole body of persons engaged in a calling

https://www.merriam webster.com/dictionary/profession

I.M.BAZINOMOYAO2






> Emiyeipnon eivor g amod TIC ENVONGELS TOV avOpOTIVOL VOL KOl TG
GUAAOYIKNG POVTAGLOC TTOV VITOKOVEL GTNV OVAYKT KOIWVMVIKNG
opydvwons-evtasiog & eCeMingc.

> Opyoviouoc / Corporation ivon Lo, Guvomopen PLoAoyIKov 1] KOIVOVIK®OV
OOV, VTTO 1OTOUTEPA «YOUNAT EVTIPOTIO TOV EKTANPDOVOLY KOIVOUG
oTOYoVC. To OUOPPOVUEVO Elvar OVTOTNTO OPYAVMGOTC-EVTAEING, ONANON
cuveEPYOGiag pepovouevmv oopwv. H cuvepyacia tetvel va mAeovekTel MG
TTPOG TO ALTOVUEVO TNG EEEAENC, LITEPPATVOVTOS OLOVVOUIES CUELOVOLEVOD
YOVIOIMUATOC) KOl TEPLOPLGUOVS TNG PVOIKNG EEEAENC.

> KdaBe Opyavioudc elval Guvenmg mepiceOTEPO amd £V GOVOAO ATOU®V &
mopwv. Etval pia onuiovpytkn kovotnta (o¢ KOWEAN) GE OUOLOGTAGC
OV O100ETEL APIGTOTEAKO KTEAOG / evTeAEYEIO» Kol vTevBuvoTnTo.

["'M.BAZIAOIIOYAOX



ENTEAEXEIA

O 0poG EVTEAEXELX ETULOAOYIKA TIDOEPXETAL QTTO TOL EVTEAES + EXELY SNA. N
QTTOKTNON OKOTTOU - «TEAOUC» , N OAOKANPwWON AItO OV O€ EVTEAEXN Kau ot
ev&elexn/oxowortevi).

ErtivonUnke amno tov AptototeAn yia va SnAwoet pia GepeAiwdn @ilooco@ikn
KoL ETTILOTNUOVIKN apXN:

v uetaBaon ano tnv adpavr/madntikn otnv evepyo kataotaon & Lopet),
Xapn o€ kartotov Aoyo/attia.

Mo Tov ApLoTtoTtEAN, SUVALN TWV CWHATWYV ELvVaL N EVTEAEYELOL.
YTo A uyo TIPOEPXETAL K TWV £EW, oTa EPPLa uTtdpxeL oav PuxA.
Etou n Yuxn yia tov AplototéAn givait n EVTEAEXELA TOU CWUATOC. Téhog

«Avaykaiov apa tnv Yuxnv ouvoiav gival w¢ €i60¢ oWUATOC QUOLKoU duvauel {wnv + Xapaxepile 10 0
EXOVTOG, N & ouolia EVTEAEXELD, TOLOUTOU AP OWUATOG EVTEAEXELA». AptoTotédou, Mepi PV oTo
Yuxne, B, 412a, 20-22. Bl

AvauploBntntn n unapén «motntikov autiov» («Mpwtn Odooopia»/ Ovrodoyia)
«H @UOL UNOEV UNTE ATEAEC TTOLEL UNTE ELG UATNV». Evreléxeia

["'M.BAZIAOITIOYAOX



C

VISION

AnAwon
ATTOOTOANC Kol

Opapatog
Opyaviopou




OMOIO2TA2H

H LKavOTNTOL TOU OPYQVLGHOU VA Lot pel 6TAOEPEC TIG CUVONKEG TOU
E0WTEPLKOU TOU TtEPLBAAAOVTOG (BEpHOKpPAGLA, CUYKEVTPWOELS SladOopwv
CUOCTOTLKWYV KTA), Topa TLG EEWTEPLKES METABOAES

Epgblopa KENTPO
(Amtopakpuvon EAEFXOY EKTEAEZTIKA OPTANA
arno to onpelo a§loAoynon kat XPAON KATGAANAWY
Loopporniag) OUVTOVIOHOG T~ | unxaviopdv pe pdon
\ / (eykepatog) TG MAnpodopieg
YMOAOXEAS (uug R abeveg)

Slamiotwon ¢

e / AvtiSpaon
. oTo
(aoBntnplot \ H avtidpaon obnyel os epEBlopa

VEUPWVEC) METaBOAN. H PeTaBOAN, pe TV

KUKAOodopia Tou aipatog
«avatpododoTel» TouC
UTtoS0)E(C

["'M.BAZIAOITOYAOZ



['ENIKH ®EQPIA

» Xapoxtnpiletar w¢ Ievikn Oswpio, L0y O1EMOTHUOVIKNG SYSTHMATON
KaBoAkOTHTOC KAl EQOPUOCIUOTNTAG.

» E1ony0n amo tov Avotpioxo Bioloyo Ludwig von Bertalanffy
otnv ogxoetio. Tov '30

» Ewonyeitar tyy vmapln kaborikav apywv otny opyavwon kobe
gloovg 2votnudtawv/Opyovioumv (B1oAoyikmv-@ooikmy- vs T E M
ANUIKOV-KOLVWVIKDV KQ,). T H E “ n v
> 2oupwvo 1’ avtny oAa to. 2ootiuoto EIvor Topouolos

OVUTEPLPOPOC & WG OAANAOETIOPDVTO OLOKPIVOVTOL 1EPOPYIKO,

o€ veP & LITO-CVETHUOTAL. [
OUNDATIONS

> Q¢ XZvotnuo voeitar kabe abvoio aroryeiowv & ovtikeyévwy VEVELOPHENT
Ie I r r ’ APPLICATIONS
OV TVVODALOVTOL TPOS EVva KOIVO akomo (=Opyoviouoi).

» To 2votnuota ws vyning Opyovamons o1o0ETovy 1010TNTES KAl
ETEVEPYEIEC TTOD TTPOKVTTTODY GTTO TIC CYETEIS UETOLD TOVG KO UE

Ludwig von Bertalanffy

70 TEP1IPaiLov, o1 omoleg vrepPoivovy To abpoioua Twv

oLVOETIKWY TOVS (OVVOUIKNG GUVEPYELNG)
I"'M.BAXIAOITIOYAOX



Systems regulate

what may pass

between them and
\ the environment.

-

e
Every part must
obey the rules

of any whole to
which it belongs.

e

B _

There is more
than one way
to get from here
to there.

"'M.BAZIAOITOYAOX

['ENIKH ®EQPIA
XY2XTHMATON

oS TEM
THEDRY

FOUNDATIONS
DEVELOPMENT
APPLICATIONS

Ludwig von Bertalanffy




«ENTPOIIA»

To HETPO TNC ataiac oTnNV opyavwaon tTng LANC.
To B€Aoc Tou XpoOvou cuvaptatal Le alénon TNC EVTPOTILOC

To 1OLo To cuuTA TELVEL TTPOC aUTO SedopEVOL OTL
OUYKEVTPWVEL TNV pala Tou o€ ULKPoUC SLooTEANOLEVOUC
OYKOUC O.OTEPWV CUYKPLTIKA LLE TOV KEVO TOU XWPEO UTIO
GUVGﬁKEQ évrovnq por']q evépvaaq (Beppokpactlokeg Stadopeq).

['M.BAXZIAOIIOYAOX



«ENTPOIIIA»

(«ev-» + «TEOTNY, EowTEQUY aAAXYY) OPOG Tov emvoNinue to 1865 and Tov Pobvroly Kixovlioug.

To uétpo ¢ atociag otny opyavman tHs DANC.
Iliow amo ™V ParvoueVIK) NPEULO TV TOPATHPODUEVWV GOVTEAEITOL EVAS PPEVIPNS AVAPPOTUOS HUDPLEOMYV GTOLYELWIDY GOUATIOIDV.
To perog Tov ypovov ovvoptatol ue avénon TS EVIPOTIOG.
2y opyn tov Pélovg (moperbov), n taln eivar mavra pueyoldTepn Koi 1 EVIPOTIa UIKPOTEP.
High Entropy

Low Entropy ) 0 ® O

— 00009 g
Imcrease in |l niregpy . . '. . .

I"'M.BAZIAOITIOYAOX







Accelerated BExpansion of the Universe
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«ENTPOIIIA»

Mmnopel n evépyeia va 0tvel «CovTavioy 6Tov KOG, OAAQL 1 EVTPOTia, Elvort Tov
otvel popen kat etepotnrta. O Tnyéc e yauning evrpomniog (0mmc tov 'HAlov kot
TOV POTOVI®MV TOV) £lvor VTEVOLVVEC Yia TIC TOADTAOKES COVTOVES LOPPEC LUE TNV
Oovpoaot) TOVG OUOIOGTAGT], ATTOTPETOVTAS THV VITOPAOUIGT TG EVEPYELNC OE
OepuoTNTO KOl TNV LETATPOTY] TOL KOGUOV GE o VEKPN Bepkn 1coppoTia.

AmO o tE€tola TNy ECOPETIKA YUUNANG evTpoTiac Eekivnoe Kot 1) VTOPEN TOV
GUUTOVTOC OV LE TNV GTAOOKN AVENGCT TNG EVIPOTING TOL OO TOTE, OLOLVVEL TNV
VITEPOYN 16TOPIA TOL KOGLOV.
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Time: 10435 10355 10%s 10s 3000 years 2x10%years 14x10%years 1080 years
Temperature: 1032 1027°K 1013 5x108 3000°K 30°K 2,7 °K 10-10°K
Energy: 10'® 10'3GeV 100 MeV 200 keV 04eVv 0,1eV 104eV =0

To counav tetvel o€ aOENGCN NG EVIPOTINS TOL 0PILOVTUC £TGL TOV YPOVO, EYOVTOS
TNV LACO TOV GLYKEVIPOUEVT GE UIKPOVC (GUYKPLTIKE LLE TOV KEVO TOV YDPO)
OLUGTEAAOLLEVOVG OYKOLE OGTEPMV VIO GLVONKEC £VTOVNG PONC EVEPYELNS (ovTIANTTNG
¢ OepLOKPUCIaKES S10popES), 00EVOVTAC OPYA GTNV UEYIOTN EVIPOTIN /ATOO0PYAV®GT).
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«ENTPOIIIA»

Otav yevviopaoTte, OAa Ta avopyava Kat opyavika otolxeia pag dtapopdwvouy o€ Pla OPYAVWHEVN
KATAOTAOoN oV Ttapatnpeeitat wg to 6avpa tng {wng. Me tnv mapodo Tou XpOvou OpHWCE, Ta
OUOTATIKA TOU cwpatog pag apxidouv va ekpuAidovtal, va oéedwvovTtal, Va «aTtoTITTTouV»

TIPOKAAWVTAC TA TEAOMEPT) HACG HETATIITITOVTAC OE TILO "ATAKTIEG" KATAOTACELG EVOC GALVOUEVOU

TTOU TO TIaPATNPOUME WC ynpavaon.

H emidlwén tou avBpwrTtou eivat va emiBpaduvel tnv duoikn auvtrh dtadlkaoia Kat va dlatnpnoet tn

OWMATLKA KAl TtVELATLKE Tou veotnta. EpBAnuatikeg popdeg ortwe o Ntoplav MNkpet, o Paovot
Kal o 2ioudocg vtoypappidouv TNV uTtapélakn aywvia kat patatotnta.

O Nopocg tng Evtporttiag eivat o geyaAog Hag avtimaAog ylati GUYKPOUETAL PE TNV ApXEYOVN
avBpwrTivn puon ov avaldnta octabepotnta kat tpoBAsPipoTnTa. AUCTUXWC OAOL OL VOUOL TNG
dULOoNC OTWCE KL AUuTOog TN Evrporttiag eivatl avamodpacTtol Kal yia va ToV AVTIHETWTTIOOUUE,
KatadpeVYOUUE ATEATILOPEVOL OTNV TTioTNn N otnv plAocodia.
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Entropy

ALBERT CAMUS _ Enthalpy
SiSIFOS. I
. SOYLENI O utrapCloTAc ANBEPT Kauu dnuoacisuoe pia R

METOAQPOPA YIa TOV TTAPAAOYIOUO TNG
avBpwTtrivng (Wng: Tov Ziou®o, JIa Jopen
NG EAANVIKAG MuBoAoyiag katadikaopévo va

ININIO

eTTavVOAAPBAvel yia TTavTa 10 id10 «Aveu reentaliom
Botixo Tiéva 0¢ Eval BoUVd, LOVO Y10.va 10V el
PAX , HOYO ¥ Il | SRRl

o€l va KaTePRaivel cava (OTTwG N EVIpOoTTia

oTOoV AvBpwTTo Kal o€ OAn Tn euUon).

To dokipio kataAfyel: "O idlog o0 aywvag...

o s QPKEi yIa va yeuioel TNV KapdIA VOGS

¥ avBpwTrou. MNpPETTEl va @avTaoTEl KAVEIC TOV
2iOUQPO EUTUXIOUEVO".
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Entropy
_ Enthalpy

SISIFOS. ‘
SOYLENI O Ziou@og TiwpoUHEVOS WS VIKNTIG
w5y tou Bavarou (ueytatng eviponiag),
avtinpoowIIeUEL TNV ATEPUOVN ENiMovn Kal

eéeliktikn) npoonabeia oe neioua tou
EQ@NOUXaoguouU TNE «EAAXIOTNG EVTponiac».

ZpwxvovTag to Qoptio TG npoodou ge
pia ouvexi) av Kat ateAéo@opn npoanddeia
va to l00pPOrnnNoeEl 0TNV KOPUQPI) - OTO
«TEAOC» TG eEEALéNC.

Movo nou n €éeAién dev atauatd kat n
avBpwmwi) (gTopia eivat vVoUOTEAELAKG ta
«ONUIOUPYIKI) KaTaoTpo@i» KUKAoyEveanc!

ININIQ
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| «ENTPOIIIA»

(«ev-» + «TEOTNY, ECLTEQWN dALXYY)) OQOC ToL entvoninxe o 1865 and tov Povvtolyp Kiaoblioug.

Antoortacpa tou amodidetal amo tov AplototeAn otov Avaipavdpo :

«AQ’Nomep 0TIV N YEVETIC TOIC oUaL, Kat N ¢Bopd ei¢ tauta, Katd 1o xpewyv- dtddaat yap autd tnv diknv kat thv
aAAnAolc tnv tiow tn¢ adikiag Katd tnv Tou xpovou TA&lv».

“Ottou yivetal n yEveon Twy OVTWYV Yivetal Kat N $0opd Toug, KATA To XPEOC.
Yrokelpeva tavta otny 6ikn Kat tnv «Tiov» yia tnv adikia (tnc vmapéic kat tne
Xprong mou ékavav amé tnv apxyovn ouacia), KATA TNV TAEN TOU XpPOvou".

Ava&ipavépog 0 Midvotog
611 - 547 n.X

VIR
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«ENTPOIIIA»

H «ta&n» touv ypoovou

A\
YA )
| N ) L )
.
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AgrotoTédNg
384-322 nX

O xpovoc eivatl Tto YETPO TNC arAayrig

Sir Isaac Newton Gottfried Wilhelm Leibniz
1643-1727 1646-1716

Agaipeoe to t amd to ovoud tou o€ voelén
dtagwviac pe tov Newton kat tnv Bswpia
TOU yla To arnmoAuTo ueyeBo¢ Ttou xpovou

Yrtdpxet xpovoc «armoAUTOG» TTOU KUAQEL
akoun kt otav dev aAAalet tirrota.
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«ENTPOIIIA»

H «ta&n» Touv ypoovou

Katavooupe Tov KOOPO HEAETWVTAC TG AAAAYEC TOU.
Otav ol aA\ayeg oto TtepIBAAAOV elval peyaAUTEPEC Kal PLYKOTEPEC ATIO AUTEC TTOU
ouvteAovvtal yeoa o’ evav Opyaviopo, To TEAOC TOU £ival TTAEOV 0pATO.

Evac opyaviouoc rmou emBlwvel ivat evac opyavioLog
rmou pabBaivel kat aélorolel tTa EKATTOTE oUvTEAOUUEVA.
Evac opyaviouoc mou gykalpa aidaledl.

for

CHANGE!

Change before you are forced, or itis too late
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«ENTPOIIIA»

H «ta&n» Touv ypoovou

Kavevag Opyaviopog, akopn Kat Texvntog, Oev amoAapBavel tTnv eviportia.

Ta Ttavta tng aviloTEKOVTAL hJa lval Katl N avamodpaotn Hoipa TwV TTAvIwy.

LEWIN'S CHANGE Pl e
MANAGEMENT MODEL ade owaolkaata arraync n kat

LikpopuBLuionc (fine tuning), elval
gykalpn ttbaoceuon tn¢ evrporiac Ue
pUnxaviououcg opolootaonc.
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«ENTPOIIIA»

Madi pe tnv Opoldotacn cUVOEETAL KAl HE TNV LKAVOTNTA EAAXLOTOTIOINONG TOV EVEPYELAKOU KOGTOUG
(Tt oTNV KUTTAPLKA Asttoupyla ota BloAoylka cuothpata).

2TV EMXELPNHATIKOTNTA N EVIPOTia oUVAEETAL PE TNV HeTAdoon & dlaxeiplon tng mAnpodopiag.
Opiletal wg to peyebocg tng mAnpodopiag ara pe avtiBeto tpoonuo.

To ocUvoAo Twv TTANPOGOPLWYV EVOC CLUCTHHATOC Bewpeital HETPO TNEC OpYAVWONC/ TNG TA&NC Tou Kal
opidetal weg veykeviportia (negentropy)

H evtporttia evog pnvupatog Bewpeital mweg avéavel tavia Kata tnv yetadoaon.
(To avtiotolxo Tou TTatdikou TtayVvidloU «XaAaoHEVO TNAEDWVO»)

MEow «opolooTaong» OHWE KABe pvupa avtitifetal otig mapeHPoAEC mapacitwy & otov Bopupo
OTIWC O OPYAVIOUOC OTOV BAvato (Kataotaon HEYLOTNG EVIPOTIAC).
Q¢ mpootaoia tng veykevipomiag Oswpeital 0 AUTOMATIOMOG
YL AUTO KAl TIPOTABNKE WC HNXAvIopog d1opBwaon opaApdtwy / Heiwong tng evrporTiac.

I"'M.BAZIAOITOYAOX



«ENTPOIIIA»

H winpo@opia 1otopikd Nrav mdvra vrdbeon olayeipiong ko pubuiong ue
olayyeleic (monitors) ko avadpacels (feedbacks), Evvoleg mov GuvavimvTol GTny
Ocwpio tov Xaovg. Me tnv evipomio va cuvapTdTol LE TNV Tpoyuatonotdeica
Topa ue TNV Tpoypaupaticteica opaon.

Etvat cuyvd «HooTikny, «1010TIK» Kol OVTIKEILEVO ayOpOTOANGIOG.

Eneatikn mepioooc avtn e Evetokpatiog & Avayévvnong, Omov Kot 1 yévvnon g
veotepnc Enyeipnuatikotnroc & Emoetunc.

XapOoKTNPIGTIKT) TPOKTIKY ayoportwAnaciog ths mAnpogopiac 1 EYPEXITEXNIA
OOV VOUIL®G aokeital (VO ToKiAeC TPOoDHTOOEGELS) OTAV UPOPE. KOVOTOUIO!
TPOIOVTOG Kol Oyl GLGTATIKOV 1| NOHoV TS POoNC.

["'M.BAXIAOIIOYAOZ



O ITovavkapé gival YvoGTOG GTOV KOGLO TOV LOOMNUATIKOV OC O
teElevTOiog ToAvpaONC TavemioTuovas. Ot ovyypovol Tov Tov
UITOKAALOVGAV OUPLOEEL0. XUVOMKE GuVEYpaE TOVAAYIGTOV 30
BiBAia ko 500 epevvnTikéc epyaciec — dpOpa mdve Ge evpLTATN
mokidia Oepdtov. Extdc and to Mabnuotikd, GUVEIGEPEPE GTNV
OTLTIKY], TOV NAEKTPICUO, TNV EAACTIKOTNTA, TN OEPLOOLVOLIKT], TNV
KPavtikn Bewpio kot avTr) TNG GYETIKOTNTAC.

OeueMmoe TN onNUaVTIK) OVoKoAMa enilvong TV TPOoPANUATOV TN
(QLOIKNG UE HadnuaTiKn avAAvot Kot avEJEIEE TIC TPMTEC POYUEC OTO
Nevtovelo cvumav. Me agpopun tn pnon tov Nevtmva, «1n euon
EVYAPICTIETOL LLE TNV OTTAOTNTA KOl OEV OYOTTAEL T UEYAAOTTPETELNL
TOV TEPLTTOV artiovy o [Tovavkapé mapatpnee: «Illpiv amo evo
OLVO, OUOAOVEITO LE EIMKPIVELO. KO OLOKNPVOTOTOY OVOLYTA TWC 1
QOON YOTAEL TNV OTAOTHTO, OTOOELYONKE OUWS 0TI 1 YOO KAVEL TO
aVTIOETO T€ TEPITTOTEPES OO IO, TEPITTOOELSH.

O Iovavkoapé NTov LEYAAOC OPALATIGTNG KOl TPMTOS EEEPPAUCE TN
Baocwkn apyn s Ocmpiog Tov XAovg, 0Tt ONANOT «UIKPES
OLaPOPES OTIC UPYIKES GUVONKES TPOKALOVY NEYALES OLAPOPES
GTO TEAMKO OTOTELEGLOY.

I"'M.BAZIAOITOYAOX

Henri Poincaré (1854-1911) a French
Mathematician, polymath, Philosopher of
Science, became the first person to discover a
chaotic deterministic system which laid the
foundations of modern chaos theory. He
formulated the Poincare conjecture that
became over time one of the famous unsolved

problems in mathematics until it was solved in
2002-2003 by Grigori Perelman.

AAST LIGHT CONE
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https://en.wikipedia.org/wiki/Poincar%C3%A9_conjecture

Henri Poincaré (1854-1911) a French

Mathematician, polymath, Philosopher of

(( XAOTI KA ZYzT H IVI ATA )) Science, became the first person to discover a
chaotic deterministic system which laid the
foundations of modern chaos theory. He
formulated the Poincare conjecture that

Ta X , , 2B 9 7 became over time one of the famous unsolved
0 AOOTIKOQ GLOTNHATO EBOL OV TEAOG GTTV KUPLOPYL0. TG problems in mathematics until it was solved in

ypouuknc okéymc! Avtifeta pe to otabepd mpoPAéyiua 2002-2003 by Grigori Perelman.
ALTIOKPOTIKA & YPOUUIKNG COUTEPLPOPEC TTOV 00TYOVGAV TNV
emotun (my Nevtovia), Eival OUVOULKA, UN YPOUULIKNG
CUUTEPLPOPAC KOl REYIOTNS EVTPOTLAGS, OTOV UIKPEC AAAAYEC
TOV UETOPANTOV TOVE E£Y0VV dLGAVALOYT EKQPOPE & pLOLO
exPaoewv. AVGKOAO Vo TPOGOI0PIGTOVV OEDOUEVOD TOV THTOV
TV popeokiacudtov (fractals) mov ta araptiCovv ta omoia
avaropdyovtot O1oyKovueva. PEpouv OMAaoT EVOoV Uia, Tyn
ToYoOTNTOGS TOL Tapdyel véa fractals m¢ yevikeouévn
OLLOLOLLOP®ia, (T GLVAYMVIGTIKY KotvoTouia, otopopd KAT).

AAST LIGHT CONE

I"'M.BAXIAOIIOYAOX
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https://en.wikipedia.org/wiki/Poincar%C3%A9_conjecture

«XAOTIKA 2Y2THMATA»

Ta cveTuOTe CVTA ATOOOON KAV TOUPAGTATIKA LLE
TO POLVOUEVO TNG TETAAOVOUC TOV TPMTOOIOTVTTMGCE
0 uetempoAroyoc Ed Lorenz to 1963.

2T1 GUUTEPLPOPA OVTY) YOPAKTNPLIGTIKN EIVOL KOL T
avaopaon (feedback) petald tov cuvleTik®Vv. (Y
oTnV KuPBepvNTIKN LETASY OVIOYOVIGTWOV, Ol TPAEELC
TOV €VOC Yivovtor epEDicUa avAdpacTC TOV AAA®Y
aALG KO TOL 1010V, KOOIGTOVTOS TNV GLUTEPLPOPY
TOV GLOTNUATOC AVAOLOLEVT] Ko un TpoPA&yiun). deljdo W Bl lee i e

Deterministic system / probability theory

34.1% 34.1

0.0 01 02 03 04
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e «Jo (pO(lVé/,lE VO TN¢ T[ETO(AOUéO(g» Kato tov UETEWPOAOyo Evtouapt
Nbpevic (1963) AVOPEPETAL OTNV TTOAUTTAOKOTNTA & LN
VOOQUULKOTNTA TWV YXOTIKWY CUCTNUXTWYV JTOU EIVOIL AKPWC
gvualoUnto oTIC APXLKEC OUVUNKEC.

* FEva yaotiko cuotnuoa eivat SUVAULKO UE TIC QOLVOUEVIKO
aoNUAVTEC UETABOAEC TOU va ueyeBUvVoVTaL UE TOV XPOVO.
Meplypapetal we avadpoaon (feedback), yvwotn otnv
«KUBepvNTIKN» TTOU KAHOTA TNV CUUTTEPLPOPT TOUC TTOAU
duokoAa mpoBAsYun. Ertayetan arto tnv doun twv fractals
TToU T SLlakpivel KaBwe Kol TOUC EAKUCTEC (attractors) JTOU T
entnpealouv Aewoupyta TOUC UE TV nopewz TOU QaV Kol N\weeuanr
duadlakplta va eivatl TEALKO QUTIOKPATLKY). S

* Ol EVEPYELEC ULlaC eTaLpiaC TTY TTPOKAAOUV avadpaon o€
QVTAYWVIOTIKEC aAAa kat otnv idla, apa uetaBaAAousvn
QULTIOKPATIKN aAAa kot pun eVKoAa mtpoBAe Y Lun. / astucurco

rofessor Edward Lorenz (1917-2008):
he Flap of G Butterfly's .'.‘u'u,“ in Brazil

= /

Oeswplia Tou Xaoug



» 2 00THUOTO, U1 YPOLUUIKG, OTTOD UIKPY OAAGYN UIOG UETOPLANTHC TPOKOAEL
OVOOVOAOYN UETOAPOAN AAING UETOPANTHGS TEPIEYPOPNKOY KUPLOS TO 2° UIGO TOD
20°° ocucova (eikaoio Poincare, I Stewart, Does God Play Dice..)

» To. cvooTHUOTO QVTA EIVAL TANCIEGTEPO, OTNV TPOYUATIKOTHTO, KO YOPOKTHPIOTHKOY
evpowg anod tov Edgar Morin™ wgc CHAOSMOS (1996)

» H avtiinyn diiwote TV QouvouEvwy, covapTaTol amo Tovs TEPLOPLOUODS TOD
TOPOTHPNTH TOV Ppioketor ovVvHOWS WS UEPOS TOV CVATHUATOS DO TOVG
TEPLOPLOUOVS THS YAWOTAS TOV OVGTHUOTOS (P Watzlawick, W.W.Norton “The Invented Reality” 1984)

» Eivon ovverna¢ kepolaiwoovg onuooiog n UEAETH TOPATHPHONS THS TPWTOLOVAINS
KO TOD OlOVONTIKOD KEPOAAQLOD TOV EI0GYEL KAIVOTOULA, KO.OWS KOl TOV EAKDOTH
OV AEYETAL KODATOVPA TTAPATHPYTH, TOLA TOV DPLOTGUEVOD LYVOUS (IS 000D

YPOUUIKHS TPOPOATG.

*"dAAOg PIAOGOPOG, GLYYPAPENS KO KOWVOVIOADYOC, EMANVOERPATKNG KATOYMYNG, YVOGTOG Y10l TN OEMIGTUOVIKOTITO TOV £PYOV TOV.

['"'M.BAXIAOIIOYAOZX



Professor Edward Lorenz (1817-2008):

Does the Flap of a Butterfly's Wings in Brazil

«XAOTIKA 2Y2ZTHMATA»

Toa X0aoTiKG CUGTNUATO OVAPEPOVTOL ETICTC TNV KATAAVTIKY
GUULETOYY] TOV EAKVGTOV TTOL TO. ENNPEALovy. TET0101 EAKVGTEC
a1PVIOLaLoVV MC OTOTEAECLATIKG CTUEID KPLOTAAAMGN S YOP®
and pia dvvaun-acio — wéa (Layvntikd medio, veroTioudg,
guvolokpatia, eriavlpomrio) aALALoVTOC TV GLUTEPIPOPA TOV

, , ; b Lorenz Equationsi
GLGTALOTOC. (ZVVTOVIGUOG, KATOTTPIKY GLUUTEPLPOPE, Hiunon) ' 1

E=o(y—x)

H @hon oumg kabwmg kot 1 avOpdmTvn cuoumeptpopd ival un
YPOUUKN-OTPOPAENTN KATE TaL TPOTLTTO TNS APYNS TOV
Xalevumepyk, KATL TOV l6Myarye NON TNV KPAvTIKT avti g
Nevtoviag Bewpnons. 'Ecto kot ¢ koppotocuvaptnon/

Lo UOTIKO LOVTEAD OVTL TOPATPOVLUEVT] OVTOAOYIKN VTTOGTACT!

["'M.BAXIAOIIOYAOX



Enyepnuoatikotnta, [oArtiopnoc & Emetnun

«AV EXETE £va OAVTOUITC KAl EYW Eva EUPW, KAl XPNTIOTTOLNOW
TO EUPW LOU yla va ayopaow TO 0AVTOULTC 0Ac, OTO TEAOC TNC
avtaidaync 6a exw to oavtoult¢ Kat 8a Exete To EUPW.
Akouyetatl teAsta toopportia, cwaota; O A Exeteva eupw, o B €xel
£va oavToulTE, ETA 0 A EXEL TO 0AVTOULTC KAl 0 B to eupw. Eivat
yta dikain auvaiiayn, aAda kaBapa uAikn.

TWpa pavraoteite 0TI EXETE Eva OOVETO ToU BepAaiv n ott
yvwpilete to NubBayopetlo Bswpnua, kat dev Exw Tirmota. Av Ue
otddéelc, UEXPL TO TEAOC auTr ¢ TN¢ avtaidaync, a Exw udbet to
OO0VETO Kal To Bswpnpua, aAda Ba ta exelc Kat ecuU. 2€ aQutn TtV
rrepintwaon dev UTTAPXEL LOVO toopporTtia, aAda avamtuén.

2Tnv mpwatn yivetat avraAAayn ayabwyv.

2tn deutepN, Holpalouacte TN yvwon.

Kat evw to epumopeupa katavalwvetatl, 0 MOAITIOHOG
dleupuvetal ateAsiwta”,

I'"'M.BAXIAOIIOYAOX

Michel Serres (1930-2019)
FaAAoc OA6oodoc tou acxoAnBnke Kuplwg
He emotnuoloyia/dlAocodia tnG EMOTAMNG.

62



«KYBEPNHTIKH)

H KvBepvnrtikn anoteiel £va vmtocHvoro ™S ['evicnc Oswpiac ZvoTnUdTOV TOL
avantoyOnke TopAAANAa Le VTNV 0AAQ atd O10POPETIKEC PAcELC.

Epgavicmie kotd 10 MecomoAgpo aAld koHopIoTIKN VANPSE N £KOOGT] TOV
BipAiov Kopepvntirn, n EAEP)0S Ko ETIKOIVOVIO. OTO. (OO, KOl OTIG UNYOVES OTTO TOV

Norbert Wiener to 1948.

Avtikeipevo g KoPepyntikng £yve n pedem tov petaforov mg mAnpopopiog vio
™MV Enidpoon ECOTEPIKAV EpebioUATOV £Yve (T, KOOKOTOINGN auctnTiplov
epefioLATOV GE VEVPIKEC MGELC & avTiAnym).

H epappoyn tme oMoTiKng GUGTNHIKNG uebodoroyiog ATEPEPE CIUAVTIKG,
OTOTEAEGLLOTO GE TTOALEC EMIOTIUEG KO EMGTNHOVIKOVG Kkaﬁouc; OTMC
N KOwvwvioAoyia, 1 Loplok™) Broroyio, 1 TEYVNTY VOLOGULVI, 1] POUTOTIKT KAT

| m———
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CYBERNETICS

N

SYSTEM
THEQRY

lllllllllll
lllllllllll
llllllllllll

Ludwig von Bertalanffy

’4,’;§.¢ DITION

"' M.BAXIAOIIOYAOZZ




Interdisciplinarity of Wiener’s Cybernetics

° “Organismic” view: elements interacting through mechanisms of communication and
control — patterns of organization (internal patterns of the flow of messages and points of
control or decision))

° Learning leading to adjustments— strengthening and elaborating organizational patterns
through smooth information flow about tasks and actions.

° Engineering: “Hands On” Decision making & need for constant feedback mechanism

° Homeostasis — the biological mechanisms giving stability and viability to an organism
— application to social and political systems

° Entropy as the tendency to reduce patterns of organization < homeostasis as the
preserver of organizational patterns




KYBEPNHTIKH & ENTPOIIIA
Ao v Puownrn & Broloyia otouvg Kotvwvinodc Opyaviopode

H inpo@opia 1otopikd rav mdvto Kpiciun vrodeon dwayeiptong Kot puouiong pe
olayyeAeic (monitors) xat avaopdoels (feedbacks), pe tmv evrpornio va cuvaptitot
TeMKd pe v mpaypotonombeica wopd v mpoypaupaticeica opdon.

Etval cuyva «LuoTikny, «1O1OTIKN Kol OVIIKEILEVO OyOPOTOANGIOG.

Engatikn mepioooc avtn tne Evetokpatiog & Avayévvnong 0mov Kot 1 yEvvnon g
veotepnc Emyepnuatikotnroc & Emoetiunc.

X0opOoKTNPIGTIKT TPAKTIKY ayopomwAnaciog tns mAnpogopiog n EYPEZITEXNIA
OmoL VoUiLmG aokeital (Vo Towkidec mpobimobEselc) dtav apopd KovoTouio
TPOIOVTOG Kol Oyl GLOTATIKOV 1) NOHOUL TS GUoTG.
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«KYBEPNHTIKH)»
Ano v Puownn & Broloyia otoug Kovwvinodc Opyaviopode

H perétn tov petaforov tne mAnpo@opiac amoTEAEL (L0l ETOVOGTUTIKY) OLETIGTI|LLOVIKN
Oempnon yio v peAétn kabe €100V¢ CLOTNUATOV, TPOCPEPOVTOS EVa EVIOTO TAOIG10
KOTOVONoNG Ko Lo EIPLONS TNG TOAVTAOKOTNTAC TOV TOL YOPAKTNPILEL.

Kot pécm avtg g LEAETNG TNV aVAOELEN TNG 0&I0C TV CUTOLOTIGUMV.

Kat' avaroyio pe to eE0PTNUEVA OVTOVOKANGTIKE KOl TO, QOPUOKOAOYIKA LOVTEAN nadnong /
TPOGOPLOYNC. Mnyoavav onA. nadnong pe niektpikn pebodo.

Omov 1 «ovd6g»-GUVATNTIKY) OGN-TOGO TANPOPOPING EXOVV TOV KPicio poLo TNy
KOOKOTOINGoN & TOV TPOYPOUUATIGUO GVTMV TOV U OVOV.

Epappoyn otnv Theory of Automatic Control Systems ctov B’ TII1 an6 tov Wiener yuo
BeAtimon towv Radar kot tn¢ avtOUaTNG GKOTEVGNS TOV AVTIOEPOTOPIKMDV TPOG T GUYYPOVOL
TOTE AEPOGKAPT).
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EDPAPMOI'EY KYBEPNHTIKHY

Ev@u1] 6uoTHoTo QVTORATIGROD TOV £YOVV TN dVVATOTNTO VO, ETECEPYALOVTOL GTUOVTIKAL
LEYAAEC TOGOTNTEC TANPOPOPLAOV, LE GKOTO TNV ALTOUOTOTTOIN G dtaokaciwv (SOPs) , ot
omoiec emmAeov «uabaivouv» kot tpocapuolovial KatdAANAa.

Extoc dumc and v Beltioon TG amoTEAECULATIKOTNTAC/ TPy OYIKOTNTAC/ KEPOOPOPLG,
Kuplm¢ emTvyydveton Pertioon e moldTnTac KoH®OE Kot KOADTEPT) ANYT OTTOPAGEDV 101MC
0TV OTEC APOPOVYV TOAVTOPAUETPIKA TPOPATILOTO. LEYAANC TOAVTAOKOTITOG,.

H enavactaon g [TIAnpogopiknc / Pnetokod Metaoynuoticiuov Epepe NoN avopifunteg
EQUPLOYES EVPLOVES OWTOUOTOTOINGNG Kot £10IKOTNTA 6TV PopurokevTIKn ETyetpnuoatikodnta
Ko Oepamevtikn 0mmg to. RWE/Big Data yia Data driven/Evidenced Based Decision Making,
Precision Medicine, pe Brodeikteg, alyopifuovg & Bepamevtikd Tpm@TOKOAAN, NAEKTPOVIKT
cuvtayoypdpnon, cvotnuota Atoiknong (ERPs), pourotikn, axoéun ko1 oto Marketing tnv
eCarouikevon opdoemv fdoet CRM npog toug EY cvupmva pe tic avaykes kot to emi uEPouG
eEQTOUIKEVUEVA TOVC YOPOKTPLOTUKAL.

['M.BAXIAOIIOYAOX
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[ propose to consider

the question.: Can

Machines think?”
Alan Turing




EDPAPMOI'EY KYBEPNHTIKHY

Teyvntn Nonuooeove (Artificial Iintelligence)

Qc¢ Texvntn Nonuoauvn (Al) voeitatn
edappoyn mpoypauuatioTIKWV AUCEWYV TTOU
B odnyouv o€ «autouatiec», xapn atnv

S OnLioupyia adyopiBuwy mou Touc

: T000d0TE( EVAC TEPLATTIOC OYKOC
ITOAULOPPIKWV TTANPOPOPLWYV, THV
TTOAUTTAOKOTNTA TWYV OTTo{WV 0 avBpwrtivog
gykedaAoc dev emapkel ouvduaAoTIKA va
eneéepyaotel, ye tnv idla touAaxtotov
TaxuTnTa Kat EUxEPELa mou dlabetel evac
H/Y pe peyaAn ummroAoytotikn toxu!
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4,45, 1-4.4.5. 2
THE TURING
MACHINE T:1:1:| n|_|_nf [+ ]o]

O Alain Turing (1912-1954), AyyAog Kabnyntig 1ng AoyikAg & MabnuaTtikdg, Bewpeital TTatépag tng
ETTIOTAMNG TWV UTTOAOYIOTWYV Kal TNS Texvnmic Nonuoouvng. ACIOTTOINCE TOUG QUTOUATIONOUG Kal TNV WG TOTE
ATUTTN €vvola Tou aAyopiBuou T1TpoodidovTag Tou Pia auoTned padnuartiki d1IaTuTTwon HECTW TG AEYONEVNC
Mnxavic Toupivyk. ZUhewva ye Tov Turing wg Texvnmi Nonpoouvn Bswpeital n IKavoTnTa PIaG HNXavig va
ATTAVTA O€ EPWTNOEIC JE TPOTTO «ECUTTVOY, TOOO OO0 VA Bewpeital OTI CUVOMIAET HE AvOPWTTO.

H Mnxavr Toupivyk gival pia Aoyikr YTToAoyIoTIKA epapuoyr) AAyopiBuou pe Tnv Xprion Tou OTToiou KAVEI
MNXavikoug uttoAoyiopoug. O AAy6pIBuog TTepIAaUBAvEl Eva OUVOAO EVTOAWV UTTO TTPOUTTOBECEIC (KAVOVEQ)
TToU peTa@padouv ammAd cupBoAa uttd aAAnAouxia, o€ TToikiAa atroteAéouaTa / évvoleg. ‘Epeive otnv 1I0TOPIO
ATTO TNV EQAPHOYI TNG OTO ETTITEUYHUA TNG ATTOKPUTITOYPAPNONG TNG ETTIKOIVWVIAG TWV ['€puavwy KaTd ToV
B’ MNMaykoouio MNMOAEUo pEow TNG amroKwaOIKOTToinoNS TNS KPUTTTOYPAPIKNG OCUOKEUNS TouS Enigma.




EDPAPMOI'EY KYBEPNHTIKHY
EINDD’THMH AEAOMENON (pATA SCIENCE)

H EmiotApn Twv Aedopévwy (Data Science) sival évacg
OLETILOTNHOVIKOCG TOHEQC TTOU ocuvOLAlEL 2TATIOTIKA &
MAnpodopkn yLa aélomoinon dedopevwy Tou Bpiokovtal
o€ un dopnuevo TtepIBAiov (Ttx Atadiktuo) Kat TToAUTIAOK A
ouoTtnpata kataypadpwy, TTPOKELUEVOU va aglottotnbouyv Kal
10iwg va e€axboulv MANpodopIiee KAl YVWOELC ATto auTd.
XpnolyoTtoleital ETILONC yLA TNV CUCXETION €WC KAL TNV
QLTLOKPATIKI oUVOEGDH TIAPAHETPWYV TIPOKELIHMEVNCG TNG
Ttpaypatomnoinong mpoBAEPEWYV KAl TTPOYVWOEWYV CE £va
eupL daocpa edpappoywyv OTIWCE N LYELQ, N olKovouia, n
TEXVOAOYia, N Blopnxavia, n EMXELPNHATIKOTNTA KAT
MephapBavel tn xprion EMOTNHOVIKWY HEBOdWV Kal
EPYAAEiWYV TTOU XpnolpoTtolouvTal yia tnv e€6puén, emAoyn,
Ta&lvopnon kat avaAuon 0€B0HEVWY, (mx Python katR.), KAL TNV
dnuovpyia aAyopiBpwy & CUCTNHATWY YA TIPAKTLKEG
ebapuoyec.

["'M.BAXIAOIIOYAOX


https://bigblue.academy/gr/r-vs-python
https://bigblue.academy/gr/r-vs-python
https://bigblue.academy/gr/r-vs-python

EII2ZTHMH AEAOMENSQN
DA A CHENCE

H gpepdvion tov peydAmv YA®GGIK®OV 0E00UEVOV (brac¢ to
ChatGPT tn¢ Open AI) BoN)ONGE GNUOVTIKA GTNV GLGYETIOT Kol
KOTOVON oM TOV Un SouUnuEV@V 0edouEvmY Kot fondnce va
vepPmNONBovV avurEpPAnTa G TOTE EUTOILAL.
A&1tovpyodv HEG® TOADTOPAYOVTIKOV OO UOTIKOV
eElowoewv (Matrix multiplications) v GuupETEYOLY
TAEOV GTNV AVTANGT TANPOPOPIOG Kol ONULovpyic YVOGONG
o€ KAOE YVOGOTO EMGTNUOVIKO LG KAADO.

Large language model (LLLM), a deep-learning

that uses massive amounts of and
training data to understand and predict text. This
generative -based model can perform a
variety of tasks outside of simple

text generation, including revising and translating content.
https:/ /www.btitannica.com/topic/large-language-model
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https://www.britannica.com/science/algorithm
https://www.merriam-webster.com/dictionary/parameters
https://www.britannica.com/technology/artificial-intelligence
https://www.britannica.com/technology/natural-language-processing-computer-science

Fairness in Algorithmic Decision Making:
An Excursion Through the Lens of Causality

Aria Khademi Sanghack Lee
Pennsylvania State University Purdue University
khademi@psu.edu lee2995@purdue. edu
ABSTRACT

As virtually all aspects of our lives are increasingly impacted by
algorithmic decision making systems, it is incumbent upon us as
a society to ensure such systems do not become instruments of
unfair discrimination on the basis of gender, race, ethnicity, religion,
ete. We consider the problem of determining whether the decisions
made by such systems are discriminatory, through the lens of causal
maodels. We introduce two definitions of group fairness grounded
in causality: fair on average causal gffect (FACE), and fair on aver-
age causal effect on the treated (FACT). We use the Rubin-Neyman
potential oufcomes framework for the analysis of cause-effect rela-
tionships to robustly estimate FACE and FACT. We demonstrate
the effectiveness of our proposed approach on synthetic data. Our
analyses of two real-world data sets, the Adult income data set from
the UCT repository (with gender as the protected attribute), and the
WNYC Stop and Frisk data set (with race as the protected attribute),
show that the evidence of discrimination obtained by FACE and
FACT, or lack thereof, is often in agreement with the findings from
other studies. We further show that FACT, being somewhat more
nuanced compared to FACE, can yield findings of discrimination
that differ from those obtained using FACE.

ACM Reference Format:

Aria Khademi, Sanghack Lee, David Foley, Vasant Honavar. 2019, Fairness in
Algorithmic Decision Making:, An Excursion Through the Lens of Causality.
In Proceedings of the 2019 World Wide Web Conference (WWW 19}, May
1317, 2019, San Francisce, CA, USA. ACM, San Francisco, USA, 7 pages.
https=//doiorg/10.1145/3308558 3313559

1 INTRODINCTION

David Foley Vasant Honavar
Pennsylvania State University  Pennsylvania State University

djf47@psu.edu vhonavar@psu.edn

aims to guarantee outcome fairness, namely, the equality of out-
comes between protected groups relative to other groups). It is
clear that enforcing procedural fairness within the disparate treat-
ment framework does not guarantee non-discrimination within the
disparate impact framework.

There is growing interest in algorithmic decision making sys-
tems that are demonstrably fair (see [4] for a review). Much of this
literature relies on precise definitions that quantify fairness to avoid
discrimination with respect to profected attributes, e g, race, gender,
on the basis of the legal notions of disparate treatment or disparate
impact [3] (see [3, 4, 32, 40, 60] for reviews). Some examples include:
fairness through unawareness [14], individual fairness [11], equal-
ized odds [15, 54], calibration 8], demographic (or statistical) parity
[6, 21-23], the 80% rule (disparate impact) [13, 55], representational
fairmess [33, 56], and fairness under composition [12].

Unfortunately, choosing the appropriate definition of fairness
in a given context is extremely challenging due to a number of
reasons. First, depending on the relationship between a protected
attribute and data, enforcing certain definitions of fairness can ac-
tually increase discrimination [28). Second, different definitions
of fairness can be impossible to satisfy simultancously [4, B, 26].
Many of these difficulties can be attributed to the fact that fair-
ness criteria are based solely on the joint probability distribution
of the random variables of interest, namely, ¥ (predicted outcome),
¥ (actual outcome), X (features), and A (sensitive attributes). [15]
recently showed any such definition for fairmess of a predictor that
depends merely on the joint probability distribution is not neces-
sarily capable of detecting discrimination. Hence, it is tempting to
approach the problem of fairness through the lens of causality [1].

GRINT A LVANG
FETERERUCE

RESPONSIBLE

DATA
SCIENCE

Biasand "¢
Fairnessin Al « @

for Healthcare
Industry
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EM2THMONIKO MANAGEMENT
Autouatortoinon & KOWwVIKO atoTUTTWUA

FORCES

PRODUCT'ON » Forces of Production: A Social History of Industrial Automation
A SOCIAL HISTORY OF (1984, 1st edition; 2011, 2nd edition)

INDUSTRIAL AUTOMATION

» David Noble (1945-2010) an MIT professor, recounts the history
of machine tool automation in US. He argues that Computerized
Numerical Control machines were introduced both to increase
efficiency & to discipline unions which were stronger in the US
in the period following World War |lI.

» Forces of Production argues that management wanted to take
the programming of machine tools, which as "machines for
making machines" are a critical industrial product, out of the
hands of union members and transfer their control, by means of
primitive programming, to non-union, college-educated white-
collar employees working physically separate from the shop

DAV'D ’. NOBLE floor. Noble's research argues that, in practical terms, the

WITH A NEW FREFACE BY THE AUTHOR Separatlon was a failure. pavid E. Noble - Wikipedia



https://en.wikipedia.org/wiki/David_F._Noble
https://en.wikipedia.org/wiki/David_F._Noble
https://en.wikipedia.org/wiki/David_F._Noble

«KYBEPNHTIKH»

Ao tnv Quokn & tnv BloAoyila otouc Kowvwvikouc Opyaviopoug

«AYTOMATAI AE ITYAATI MYKON OYPANOY AX EXON QPAL,
THX EIIITETPAIITAI METAX OYPANOX OYAYMIIOX TE
HMEN ANAKAINATI ITYKINON NE®OX'H A’ EITIOEINAL»

Bpovtodv o1 moiec 1" ovpavod avtevoiktes UTPOooTo. TOG,

OOV TOV ATEPOVT 0VPOVOD PUACGKTPES Kal Tov OADumov

PPOLOVY LUE TO TVYVEPOV I T 0poipovV o1 Qpeg.
IAIAAOL - PAYQAIA E (otiyor : 749-751) Metappoon: IAKQBOY I110AYAA
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HEAMLOVTIKT KOPOP®OT) TNG TEXVOAOYiaC omd Ta oAb pyovipata Tpog o, QUTOUOTO, okOUT Kot TPOS TO!
pounot. Gavidlovrav avtopata Onwmg tov Talm 1 Tic Oepamaividoec Tov Heporotov mov tov vroBdctaloyv Kot Tov

vanpetovcayv. O Apyodtag o Tapvtivog NTav 0 TPMOTOC EPEVPETNS CVTOUATOV EVM GTUAVTIKOL OKOUT aVOQEPOVTOL
o Ktmoipiog, o Hpwv o Ale€avdpeig, o Pramv o Buldvtioc kot moAlol GAAoL.




Soc'\eW 5
C
study of ge \f ns™
essa
“ achin® cat
THE HUMAva v .o
HOMAN BEINGS
Cy%{\metics and Society
B Wy
e | SIp e
d\C\“e at\e“ qunzmoN
e di \'-‘dua\ P \“p\\c\ ts : cu ‘CED , s anel wh
“ ‘ NO. \N\e .
Thel mere ™ EN" W ) ne e
r_ D AfEncin NOrOS | sat Y s TR
ﬁ L ;N” | e gL
o,,}/ ( SECONEEEDITION
P[7< PRECI é“’% — - o
eﬁﬁs Ry

40 KT,
%5 eo'ﬁssEﬁggWEN

|_|TERATUR
ON
\.eo

© Ca St ckPhoto.com - csp11866804

G.M.VASILOPOULOS



	Slide 1
	Slide 2
	Slide 3
	Slide 4: ΔΙΟΙΚΗΣΗ ΕΠΙΧΕΙΡΗΣΕΩΝ ΣΤΟ ΦΑΡΜΑΚΟ 
	Slide 5
	Slide 6
	Slide 7: STEM vs HUMANITIES in Education
	Slide 8: STEM vs HUMANITIES
	Slide 9
	Slide 10
	Slide 11: ΦΙΛΟΣΟΦΙΑ 
	Slide 12
	Slide 13
	Slide 14: ΓΝΩΣΗ & ΦΙΛΟΣΟΦΙΑ 
	Slide 15: ΦΙΛΟΣΟΦΙΑ Η σκέψη πάνω στη σκέψη
	Slide 16: ΦΙΛΟΣΟΦΙΑ 
	Slide 17
	Slide 18: ΦΙΛΟΣΟΦΙΑ Η σκέψη πάνω στη σκέψη
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25: ΕΠΙΧΕΙΡΗΜΑΤΙΚΟΤΗΤΑ & ΕΠΙΣΤΗΜΗ
	Slide 26: ΕΠΙΧΕΙΡΗΜΑΤΙΚΟΤΗΤΑ & ΕΠΙΣΤΗΜΗ
	Slide 27: ΕΠΙΧΕΙΡΗΜΑΤΙΚΟΤΗΤΑ & ΕΠΙΣΤΗΜΗ
	Slide 28: ΑΣ ΣΥΣΤΗΘΟΥΜΕ  ΜΕ ΤΗΝ  ΔΙΟΙΚΗΣΗ ΕΠΙΧΕΙΡΗΣΕΩΝ
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37: ΕΝΤΕΛΕΧΕΙΑ
	Slide 38: Δήλωση Αποστολής και Οράματος Οργανισμού
	Slide 39
	Slide 40: ΓΕΝΙΚΗ ΘΕΩΡΙΑ ΣΥΣΤΗΜΑΤΩΝ
	Slide 41
	Slide 42: «ΕΝΤΡΟΠΙΑ»   
	Slide 43: «ΕΝΤΡΟΠΙΑ»    («εν-» + «τροπή», εσωτερική αλλαγή) όρος που επινοήθηκε το 1865 από τον Ρούντολφ Κλαούζιους.
	Slide 44: «ΕΝΤΡΟΠΙΑ»   
	Slide 45: «ΕΝΤΡΟΠΙΑ»   
	Slide 46
	Slide 47: «ΕΝΤΡΟΠΙΑ»     
	Slide 48
	Slide 49
	Slide 50: «ΕΝΤΡΟΠΙΑ»    («εν-» + «τροπή», εσωτερική αλλαγή) όρος που επινοήθηκε το 1865 από τον Ρούντολφ Κλαούζιους.
	Slide 51: «ΕΝΤΡΟΠΙΑ»    Η «τάξη» του χρόνου
	Slide 52: «ΕΝΤΡΟΠΙΑ»   Η «τάξη» του χρόνου
	Slide 53: «ΕΝΤΡΟΠΙΑ»   Η «τάξη» του χρόνου
	Slide 54: «ΕΝΤΡΟΠΙΑ»   
	Slide 55: «ΕΝΤΡΟΠΙΑ»   
	Slide 56
	Slide 57: «ΧΑΟΤΙΚΑ ΣΥΣΤΗΜΑΤΑ»   
	Slide 58: «ΧΑΟΤΙΚΑ ΣΥΣΤΗΜΑΤΑ»   
	Slide 59
	Slide 60
	Slide 61: «ΧΑΟΤΙΚΑ ΣΥΣΤΗΜΑΤΑ»   
	Slide 62
	Slide 63: «ΚΥΒΕΡΝΗΤΙΚΗ»   
	Slide 64: Interdisciplinarity of Wiener’s Cybernetics
	Slide 65: ΚΥΒΕΡΝΗΤΙΚΗ  & ΕΝΤΡΟΠΙΑ    Από την Φυσική & Βιολογία στους Κοινωνικούς Οργανισμούς 
	Slide 66: «ΚΥΒΕΡΝΗΤΙΚΗ»    Από την Φυσική & Βιολογία στους Κοινωνικούς Οργανισμούς 
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72: ΕΦΑΡΜΟΓΕΣ ΚΥΒΕΡΝΗΤΙΚΗΣ ΕΠΙΣΤΗΜΗ ΔΕΔΟΜΕΝΩΝ (DATA SCIENCE)
	Slide 73: ΕΠΙΣΤΗΜΗ ΔΕΔΟΜΕΝΩΝ DATA SCIENCE
	Slide 74
	Slide 75: ΕΠΙΣΤΗΜΟΝΙΚΟ MANAGEMENT Αυτοματοποίηση & κοινωνικό αποτύπωμα
	Slide 76: «ΚΥΒΕΡΝΗΤΙΚΗ»    Από την Φυσική & την Βιολογία στους Κοινωνικούς Οργανισμούς 
	Slide 77
	Slide 78

