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EIZACQrH

Ta padnuatikd eivar n €mOoTAPN TToU PEAETA Tnv TToooTNTA (dNAadr TOUG
apiBuoucg), tn doun (dnAadn Ta oxnuata), To dIAoTNUA, TN METAROAN Kal TIG OXEOEIG
OAWV TWV UETPACIYMWY QVTIKEIHEVWY TNG TTPAYUATIKOTNTAG KAl TNG QAVTOOIAg HOG.
Meprypd@ouv TIG OXEOEIG JE TUTTOUG ] KAl GAYOPIBUOUG KAl EPEUVOUV TNV OABEIa TOUG
ME aTTOBEIKTIKA dladikacia AoylKwv Bnudtwyv TTou oTnpidovral 0€ agIWPaTa Kal
Bewpnuata. ‘ETol Ba ptropoucaue va TToude OTI T PJOONUATIKA UTTHPXAV atr’ Tnv
apxn Tou K6apou, aAAG o GvBpwTrog Ta avakdAuwe katrou Tov 6° ar. .X.

ATIO Ta paBnuaTikG otnv apxaia Aiyutrto kar EANGSa pe Tn xpuor) Toun Kai tnv
akoAouBia Fibonacci kai oAokAnpwvovtag Tn dIEPEUVNOT PHAG PE TOUG KAGDOUG TWV
MaONUATIKWY, TV £QAPPOYI TOUG TOOO OTO TTOBOCQAIPO, OGO KAl TNV 1ATPIKH, AAAd
KAl T OTeEvr) OXEON TOUG ME TIG... MEAIOOEG, KATAANEQUE OTO CUMTTEPACHA OTI TA
MaOnuaTIKG dev gival pia ETIOTAPN oav OAES TIG GAAES. IMpodKeITal yia TN UNTEPA OAWV
TWV ETTIOTNUWYV: QUOIKN, XNMEia, BioAoyia, 1atpikr). OAa avatmtuxtnkav otnpifépeva
oTa pabnuatiké. ‘ETol, KatTaAflyouue 0TO CUUTTEPOCUA OTI XWPIG Ta JaBnuaTika o€ Ba
UTTPXE OAOKANPOG 0 avBpwWTTIVOG TTONITIONOG Kal €UEIG iIOwg va (oUcaPe Og KATToIa
oTnAIG.

‘Eva ouvnBiopévo epWTNPO TTOU KAVOUV Ol HaBnTég oToug KaBnyntég Toug Eivail:
«[Mati paBaivoupe MaBnuatikd;» kal «lMou Ba pag xpnoigeuoouv;» H amrdvrnon civai
Tavra n idia: «Eteidn eival xprioiya otn ¢wni yag». H aAnBeia givar ot kavévag dev
MEVEI IKAVOTTOINUEVOG ATTO AUTH TNV ATTAVTNON. ©a PNTTOPOUCE va gival XProIha PHEXPI
va pdBoupe TIG TEOCOEPIG TIPAEEIG YIO TOUG KABNUEPIVOUG Aoyaplaopoug Kal
UTTOAOYIONOUG pag. ToTe Ouwg yiati pabaivoupe 6Aa autd ta MaBnuatikd; Eivai
aAnBeia OTI TTPOTIMOUNE Ta EUKOAQ Kal aTTAG TTpAypaTa Kai 6x1 Ta duovonta . Opwg Ta
TTpaydaTa gival TeAEiwg dla@opeTikG. Ta padnuatikd BpiokovTal TTaviol yUpw HAG,
MOVO TTou XpeladeTal KAtrola TTpooTradela va Ta avakaAUuwoupe. OAEG o1 €TTIOTHNES
XPNOIPOTTOIoUV T PJaBnUATIKA yia va AUoouv Ta dikd Toug TTpoBAAuaTa. O Apxaiol
Ayutrmior ¢ Ba ptropoucav va avaBpouv Ta Opia TwV XWPEAPIWV TOUG PETA aTTd
KGBe TANUMUpa Tou Neidou, av dev xpnoiyotrolouoav TN YEWMETPIa, oute Ba
MTTOpOUCAV VA KTIOOUV TIG TTUPAUIdEG, ouTe TTOTE 0 KOAOUPBOG Ba eixe avakaAuyel TV
ApEPIKA av dev XPNOIUOTTOIOUCE TPIYWVOUETPIa yia va dlaBdoel T aoTépia, ouTe TA
dlaoTnuoTTAoia Ba gixav @Tdcel oTov Apn av dev gixav oxedIaoTel ue AETTTOUEPEIA Ol
TPOXIEG TOUG HE MPOBNUOTIKOUG uTttoAoyiopoug. OUTe @uoikd Ba  uTmpxav ol
NAEKTPOVIKOI UTTOAOYIOTEG Kal TTOAAG akoOua. H uaoikr, n TTANpo@opIkn, n BloAoyia, n
IATPIKN, N YEWAOYIa akOun Kal Ol OIKOVOUIKEG ETTIOTAMES OTNPICOVTalI OTA PABNUATIKA.
‘Etor Aoimmév ta MaBnuamikd@  TToU  @aivovTal  OTTOPJOKPUOMEVA  aATTtd  TnV
TTPayMaTIKOTNTA OivOUV OTTAVTHOEIG KAl ATTOKOAUTITOUV PE TEPAOTIA ETTITUXIO TA
PAIVOUEVO TOU KOOMOU TTOU gival KaTavontd Kal ouykekpipgéva. Ta Mabnuatika dgv
gival AoIrov éva pabnua  TTou atreuBuvetal o€ “Aiyoug Kal €EUTTVOUG”, aAAG €va
MAOnua atrapaitnto o€ K&Be AvBpwTro, OTTWG €ival Kal n yAwooa. AkOun Kai
AavBpwTrol TTou dev €xouv TTAEl TTOTE OXOAEIO XPNOIPOTTOIoUV KaBnuepivad oTn {wn
TOoUg Ta MaBnuartika.



2TAZEIZ KAl ANTIAHWEIZ MAGHTQN TOY AYKEIOY AMNENANTI ZTA

MAGOHMATIKA

EPOTHMATOAOIO-ATIOTEAEZMATA

Y& evOladEPOUV TA LABNUATLKA; NAI
OXI a) eivat SuokoAa
B) elval Bapeta
V) pou eivat adtadopa
6) alho...

A/=-D/A

2YNOAO

.

¥ NAI
= OXI
mA/=-AJA

2. Oa oou apeoe va aoXoAnBeic emayyEAUATIKA 0TO LEAAOV UE TA
nadnpatkd; NAI [ ]

OXI [ ]
pz-n/A ]

NN NN



ZYNOAO

= NAI
= OXI
= A/E-AA

3. Mdéoo xpovo adlepwvelg ( kaBnuepva) oto dtafaopa Twv Habnuatikwy;
KAGOAOY
AITO
APKETO

MOAY

NN

A/=-D/A

= KAOOAOY
¥ AIFO

= APKETO
* NOAY
= A/Z-DAJA




4. Bewpelc OTL MPEMEL va avénBoUV 1 va LELwBOUV oL WPEC TWV HOONUATIKWY ;
MEIQOOYN [ ]

AY=HOOYN [ ]

AJ=-D/A [ ]

¥ AY=HOOYN

* MEIQ®OYN
®A/Z-ASA

5. MoTevelg MwG Ta pabnpatikd €xouv edpappoyn otnv kadnueptvr Lwn ;

NAI [ ]
oxXi [ ]

A=A | ]

¥ NAI

¥ OXI
= A/Z-DAJA




6. 2e evlladépel meploootepo 0 KAAdSog TG AAyeBpag i tng Newpetplag
ANTEBPA I:I

FEEQMETPIA I:I

A/=-D/A I:I

2YNOAO

= AATEBPA
N FEQMETPIA
B A/Z-DAJA

7. Elval o poBnpotik@ EMLOTH N TTIOU AVATTTUCOETAL CUVEXWC ;

NAI [ ]
oXI [ ]
Neyvea

ZYNOAO

‘

¥ NAI

* DXI
EA/Z-AA




8. Oa £mMpene Ta LABNUATKA va elval TpwTevov padnua otig MaveAAadIKES
e€etdoelC;

NAI I:I

OXI I:I
aza/n L

MeTd TNV OUYKEVTPWON KAl TNV KATAPETPNON TWV OTTAVIACEWV KATOANEQUE OTO
ouutrépacpa o1l N TTAslowneia Twv padnTwy, av Kal dgv acxoAouvtal HPE T
MaONUATIKA, TTIOTEUOUV OTI €ival IO CUVEXWG QVATITUOOOUEVN ETTIOTANN KAl TTWG EXEI
TTOANEG EQapPOYEG OTNV KaBnuepivy (wry. 'ETo1 Katavoouue OT1 TTAPOAO TTou deV Eival
TTOANOI AuTOi OI OTTOIOI EVDIAPEPOVTAI PJEAAOVTIKA yia TOV KAGDO TwV PaABNUATIKWY,
OAol avayvwpiouv TnNv onuacia Toug oTnv avBpwIrivn avaTmTuén.



OPIZMOZ-AIAXPONIKH EZEAIZH-KAAAOI MAOGHMATIKQN

Opiopoédg

Ta paBnuatika givai n €mMoTAPN TTou PHEAETA TNV TTo00TNTA (dNACGdK TOUG APIBUOUC),
TN dopnp (dnAadn ta oxnuara), To dIGoTNUA, TN METABOAAR Kal TIG OXEOEIS TWV
OI0QOPWYV AVTIKEIMEVWY TTOU ava@EépovTal OTO PEYEBOG, OTO OXNKA Kal Eival OXETIKEG
Béoeig Toug. KUpio yvwpiopa Twv paBnuaTtikwy gival o1 e€eTAlouv 1010TNTEG TWV
MEYEBWYV TTOU UTTOPOUV va PETPNOOUV 1] va UTTOAOYIOTOUV XWpPIG va evdlagEpovTal
KaBdAou yia Tnv uon Toug. O paBnuaTikoi TTEPIYPAPOUV TIG OXETEIG ME TUTTOUG 1 KAl
aAyopIBuoug Kal €peUvVOUV TNV OAABEIO TOUG HE ATTOBEIKTIKI OladIKACIa AOYIKWV
Bnudtwyv 1TOU OTNPICOVTAI O€ AglPATA KAl Bewpruara.

20vToun Siaxpovikni eEEAIEN

Ta pabnuatikG €ival  TIVEUHOTIKA dnuioUupynua  Twv  Apxaiwv  EAAARvVwy  Kai
OUYKEKPIPEVA aTrd Ta AapTTpdTEPa. AIWVEG TTPIV PEyAAol ‘EAANVES paBnuartikoi 61Twg
o lMuBaydpag, o OaAng, o EukAeidng, o Apxiundng aoxoAnbouv pe autd, Ta
MaOnuaTIKG atracyxoAouoav Toug avlpwTtToug aAAd w¢ TOTE dev ATAV TTAPA WIA OTTAN
OUANOYN YVWOEWYV TTOU gixav Aueon XPAOIWN TTPAKTIKA e@apuoyn. MNa TTapddeiyua ol
TTPWTOYOVOI AvBPWTTOI YVWPICAV VA JETPOUV, OGAAG Ol YVWOEIG TOUG YIa TA JaBnUaTIKA
dev £@Tavav 1o TTEPA ATTo TO OEKA I £0TW TO €iKOOI, KI AUTO YIATI XpnOIgoTTolouoav
yla TO MPETPNUA TOUG Ta OAXTUAQ TwV XEPIWV Kal Twv TTodlwv Toug ..H Aoyikn
BewpouTtav TO POVADIKO HMECO TTOU PTTOPOoUCE va odnynoel TNV avlpwTTiv OKEWN
otnv aAiBeia. H paBnuatik @IAoco@IKr okéwn UTPEE O odnyog Tou apxaiou
KOouou. 'E¢w Spwg atmd Tnv yewUETpia dev UTTHPXAV OUTE TTPAYMATIKA padnuatiké
oUTE TTPaYMATIKA QIAoCOo@ia.

KAddol Twv HaBnuaTiKwyv

AAyeBpa gival 0 pabnuaTikdg KAADBOG TTOU aOXOAEITAI YEVIKA PE TNV €évvola  TNG
(aAyeBpIkig) doung.

-Mabnuariki AvaAuon gival 0 JaBnuaTikOg KAGSOG TTou QO XOAEITAI YEVIKA PE TNV
évvola Tng amooTaong.

-[ewperpia gival 0 JaBnuATIKOG KAADOG TTOU AOXOAEITAI YEVIKA PE TNV £VVOIa TOU
OXAMaTOG.

-E@apuoouéva Mabnuarika. KaBiepwuévol KAAdOI EQAPUOCUEVWY HABNUATIKWY gival
ol €§1¢

- MaBnuartikry Puoikn



-Oewpia MBavotATWV
-ZTATIOTIKN

-Ocwpia MAnpoopItv
-BeATioTotToinON
-Otwpia Maryviwv
-\oyiopog MeTaBoAwv
-OewpnTikn NMAnpo@opIkA
-KpuTtrtoypagia

-210 Alakpitd MaBnuartik@ HEAETOUVTAI CUYKEKPIUEVA TTETTEPACUEVEG ] APIBUACIPES
OOlEG.

-OcuéAia Twv pabnuatikwy gival ol KAAdOI TTou TTpooTTaBouv va BeueAiloouV Kail va
evotroijoouv Ta MaBnuartikd gival ol €1¢

-MaBnuartikr) Aoyikn
-Otwpia povTéEAwV
-Ocwpia ammodeitewv
-Oewpia ZuvoAwv

-Otwpia Karnyopiwv

Mia TTEPIANTITIKE 1I0TOPIO TWV HABNHATIKWYV

MNa va eracouv 10 JaBnUATIKG 0TV CNPEPIVI) TOUG HOP®N UTTAPEE pia TTopEia. Ta
pabnuaTtikd TTou ATav avwTepa ATav Twv AlyuTitiwv kal Twv BapuAwviwv. Ol
AlyUTITION ATAV O TTPWTOG AAOG TTOU AOXOANBNKE PE TV HaBNnuaTikn €moTAun. Ta idia
TTEPITTOU  10XUOUV KAl yia Toug apxaioug BaBuAwvioug. 2tnv BaBuAwvia Ta
pMadnuaTtikd avamTuxdnkav amd ta 2000 1. X. TouAdyiotov amd 10 1700 1 .X.
MEAETABNKaV apIBuNnTIKG TTpoBARpaTa OTTwg ol MNMuBaydpeieg TpIades. H Baon Twv
MaBnuaTikwy Twv Bapulwviwv kAnpovoundnke atmd toug 'EAAnNveg kal avegdptntn
avattuén atd Toug ‘EAAnveg dpxioe trepi 10 450 1. X. H pé€yiotn mpoodog Twv
MaBnuaTikwy atmd Toug ‘EAAnveg utmipée amd ta 300 £wg 10 200 1. X. H péyiomn
TPO0d0¢ TWV PadnuaTikwy otnv EupwTtn Eavapxioe oTig apxég Tou 16 aiwva pe
Toug Pacioli, Cardan, Tartaglia, Ferrari, ye Tnv aAyeBpikA emmiAuon Twv TpITOR&BUIWY
Kal TeTaptoBdbuiwy eClowocwyv. O1 Copernicus kal Galileo emavaoTtdrnoav e TIg
EQPAPHOYEG TWV PNOBNUATIKWY OTN MEAETN TOU OCUMTTAVTOG.



O 17° aiwvag avrikpioe Toug Napier kal Briggs, aAAd kal GANOUG va £TTEKTEIVOUV
ONUAVTIKA TNV UTTOAOYIOTIKY) OUVAPN TWV PABNUATIKWY ME TNV avakdAuyn Twv
AoyapiBuwyv. O Cavalieri ékave onuavTtikr) TTPOOJO YIA TOV ATTEIPOOTIKO AOYIOUO Kal O
Descartes 1Tpoc€0e0e Tn dUvan Twv aAyeBpIKwyY PEBOdwWYV oTn MNewpeTpia. ETiong n
Bewpia TG BapuTtntag Tou Newton, KABwG £TTioNG Kal N Bewpia Tou TTEPiI TOU PWTOG,
pag odnyouv atov 18° aiva. O onNUAvVTIKATEPOS MaBnuaTIKOS Tou 18°Y Alwva ATav o
Euler o omoiog em pocBEéTwg TG OouAciag Tou Oe éva €UPOG HABNUATIKWV
TTEPIOX WYV, AVaKAAUWE dUO VEOUG KAADOUG, EKEIVOUG TOU AOYIOHOU TWV PETAROAWYV Kal
NG dIaQopIkNG yewpeTpiag .O Euler utmipée €mmiong onPAvTIKOG OTNV ETTITTAOV
QAVATITUEN TNG €pEUvag O0Tn Bewpia apiBuwyv, n oTroia gixe apyioel ammd Tov Fermat.

H €€MEN katd Tov 19° aiwva utmpée Taxeia. OegpeNiydoug onuaciag ATav n
epyacia Tou Fourier Trepi TNG BeppoTNTag. O Gauss Bewpouuevog atmmd TTOAAOUG wg O
MEYAAUTEPOG HOBNUATIKOG OAWV TWV ETTOXWYV, £KAVE ONUAVTIKOTATEG UEAETEG. MeTOU
auTwy, N €pyacia Tou oTn OIOPOPIKN YEWUETPIA, N OTToid ATAV ETTAVACTATIKN YIX
auTov ToVv Touéa. ETTiong, ouvéBaAe KAt peyaAgiwdn TPOTTIO OTNV ACTPOVOUIA KAl TO
payvnTiogo. O 19% aiwvag avédeie Tnv epyacia Tou Galois. H gioaywyn TG évvolag
NG opadag amd Tov Galois Trpoavryyelle Tn véa KaTeuBuvon TNG PABNUATIKAG
£PEUVAGC, N OTToIO OUVEXIOTNKE KATA TN didpkela Tou 20% aiwva.

To 1éAog Tou 19°Y aiwva Bprike Tov Cantor va avakaAUTrTel, oxedov Ydvog Tou, T
Bewpia ouvoAwv.
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BIOIrPA®IEZ 2TIOYAAION MAOHMATIKQN

Eival yvwoTté 611 n Apxaia EANGSa €BaAe Ta BepEAIA TWV JABNUATIKWY ETTIOTAPWY
Kal €I0IKA oTov Topéa TNG MewpeTpiag Kal TNG AoyiKAG. Ta épya Twv Apxaiwv EANAvVwY
MaBnuaTikwy 6ca BéRaia diacwbnkav atrotéAecav TN BAon yia TNV O TTEPA €CENIEN
TWV HOBNUATIKWYV ETTIOTNUWY. Ovopata 6TTwg 0 OAAAG £yIvav QVTIKEIUEVO JEAETNG TNG
I0TOPIaG TWV padnuatikwy . QoTéc0 TTOAAG aTTd Ta €pya TOUG PE TO TTEPACHA TWV
AlVWY KaTaoTpagnkav r dev avakaAuplnkav . lNa autoug Toug PaBnuaTIKOUG
TTapaBETOoVTal KENEVA YIa TO Bio KAl TN CUMPBOAR TOUG OTNV OIWUATIKI TOTTOBETNON
TWV JaBnuaTtikwy. BERaia kal N ouveioPopd TWV EVWV HaBnuUaTIKwy oTnv avodo TNng
EMOTAPNG TWV JABNPATIKWV gival TTOAucruavTtn. Kdrtrolol atrd Toug onuavTikOTEPOUG
¢évoug paBnuartikoug civar o KapaAiépr , o Mep Pepud , o loadk NeUTwv Kal O
MaAIAEOG yIa TOV OTTOI0 £V OUVEXEIQ YiveTal AdYOC.

OAAHZ O MIAHZIOZ

O ©aAig tou E&apiou kai Tng KAeoBouAivng , €ival o TTpwTog AvOpwIToG TTOoU
ava@EPETal e TO dvoua Tou OTnV IoTopia Twv Madnuatikwy. Alakpibnke o€ TTOAAOUG
TOMEIGC TNG yvwong , MaBnuatikd , AoTpovopia , Mnxavikr, ®iAocogia. ZUuewva Je
TNV TTAEOV ATTOBEKTH TTapAdoon o OaARg TTpayuaroTroinoe TToAudpIBua Tagidia oTnv
Acia, otnv KpAtn kai otnv Aiyutrto. ZTnV TTPAYHATOTIOINCN TWV TAGIBIWY AUTWV
OUVETEAEOE TO YEYOVOG TNG MEYAANG OIKOVOUIKAG TOU AVECNG TTOU OPEIAETAlI OTO OTI
atmod VWPIG aoXOoANBnke pe To eUTTOPIO TOu aAatiou. Me Ta Tagidia Tou o OaArig
aTTOKOMIOE TTAOUTO YVWOEWYV , KABWG NPBe oE eTTaQr YE TN COQYia, Tn yvwon Kal T0
MUoTIKIONS TNG AvatoAg. O O@aAig Bewpeital TTPWTEPYATNS TNG PIAOCOPIOG KAl TNG
EMOTAPNG QPOU TTPWTIOTWS KATOPOBWOE va atreAeuBepwaoel TNV avOpwITIv OKEWN
ammd TN MUBOTTAQCTIKY pavTacia Kal va Tnv odnyrnoel ue ouoTnuaTiki uéBodo oTnv
opBoypaPIkA €AYNCN TWV QUOIKWY QAIVOUEVWY .

Ekei opwg 1ou diémmpewe « O 1IOpUTAG TNG COWIAG» €ival OTN YEWMETPIA TToU
MAAIOTa BewpeiTal Kal WG 0 TTaTépag TNG YewpeTpiag . O Oalng €0eoe TIG BACEIS TNG
BewpPNTIKNG YEWMETPIOG EI0AYOVTAG YIO TTPWTN POPA TNV ATTODEIKTIKI Ol1adIKATIA EVW
MEXPI TOTE oI paBnuaTikéG avakaAuwelg  BaoiCovrar otn diaioBnon kair pévo. O
MPOKAOG YpAPEl XAPOKTNPIOTIKA:

1. O kUkAog dixoTtoueital atrd TNV dIAUETPO TOU.
MoAAG atTé Ta BewpruaTa TNG EUKAEIDEIOG YEWUETPIAG o@eilovTal 0TO OaAA:

A. n eyyeypaupévn ywvia o€ nUIKUKAIO gival opon
B. o1 Tapd tTnv Baon ywvieg 1000KEAOUG TPIYWVOU Egival iOEG
M. 2 KATOKOPUYNV YWVIEG gival ioeg

A. 2 Tpiywva €ival ioa, av éxouv ava pia TTAEupd ion Kal TIG TTPOOKEIUEVEG OE AUTH
ioec.
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210V ©@aAf atrodideTal Kal TO OJWVUPO Bewpnua (Twv avaloywv TUNUATWY), PE
TNV BorBeia Tou o1Toiou UTTOAGYIOE, OTTWG ava@épouv o MNpodkAog, o Eudnuog kai o
MAiviog, To Uyog TNG TTUpapidag Tou Xéotrog. Katd tov MNMAouTtapyxo, 0 ©OaAAg uTrmipge
O TTPWTOG TTOU GETTEPOTE OTIG £PEUVEG TOU TO TTEDIO TWV TTPAKTIKWY EPWTNUATWY
TTEPAITEPW TNG XPEiag e€ikeoBal Tn Bewpia’ .

O peyarog Twvag @IN6ocoPog Bewpeital €vag atmd Toug BACIKOUG EKTTPOCWITTOUG
TNG IWVIKAG OXOAAG ( ©aAng ,Avagipavdopog , Avagipévng , HpdkAeitog ) Bewpeital
évag a1rd Toug £pTA 00POoUG TNG apxaiag EANGSag

[MuBaydpac o Zauiog

Hobayopac

‘E¢noe o100 didotnua (580-500 T11.X.) IdpUTAG TOU TIPWTOU CUOCTNUATIKOU
TTAVETTIOTNMIOU OTOV KOOMO, oTov Kpdtwva Tng ITaAiag. To TTavemoTAPIO autd ATav
éva TTONITIKO — BpNOKEUTIKO idpupa PE TTONITIKOUG KUPIWG 0TOXOUG OTO OTTOI0 aVAUETT
oTa AAAa peAeTBnkav Kal avartoxenkav n ApiBuntikp kair n Fewperpia. Ol
TTANPOYOpPIES yia TN ¢wr Kal Tn dpdaon Tou idlou Tou Mubaydpa cival au@PIAEYOPEVES
Kal ypdetnkav Trepi TG 15 Pioypagieg Tou. BERaio eival OTI OI TTPOCWTTIKEG TOU
TTPOCPOPEG OTa MaBnuaTika frav:

e To Trepipnuo Bewpnua TTOU PEPEI TO OVOUA Tou. AyVOOUNE TNV ATTOOEIEN TTOU
€0dwoe 0 id10g evw yvwpifoupe OTI AuTr) IEPEPE ATTO EKEIVN TOU EUKAEIDN.

o H avakdAuyn pepikwyv TTUBayopeiwy TpIGdwy, dNAadR akEPAIWY apIBUwWY, TTOU
eTTaAnBevouv TNV 1I06TNTA TOU BEWPHPATOS TOU.

e Av o1 apiBuoi a, B, y ek@palouv Ta PAKN Twv TTAEUpWV €vOg opBoywviou
TPIYWVOU, TOTE OTTWG YVWPICOUNE, IoXUEI To MNuBayopeio Bewpnua

o a’=p7+V (1)

MuBayodpeieg TP1AdES

Méoa duwg opboywvia TPiywva PTTOPOUNE Va BEOUUE TTOU TA WAKN TWV TTAEUPWV
TOUG ek@palovTal ue akEpaloug apiBuoug; Mia Tpidda BETIKWV akepaiwv apIBuwy a,
B, vy, yia Tnv otroia 1oxUel N oxéon (1), Aéue 6T atroteAei MuBayoépeia Tpi1ada. Tnv
atmmAouoTepn MuBaydpeia Tpidda oxnuaTtiCouv o1 apiBuoi 5, 4, 3 agou 52 = 42 + 32.

12



Ymrdpxouv, dpaye, TpoTT0I Va oxnuatiCoupe MuBaydpeieg Tp1adeg; O Mubaydpag (60g
aiwvag 1.X.) yvwpide 611 oI apiBuoi TnG HOPPNG

u+1 u—1

— u, omou p meortros (U= 3,57, ...)
o & 2 oxnuaTtiouv  pia
MuBayodpeia TpIGda.

e H avakdAuyn Twv AOUPPETPWY PeEYEBWYV. To yeyovog autd TTou KAGVIOE TO
apiBuntikd ddéyua ToUu, OTI «Ta TTAVTA €ival aplBPoi»(dnAadn apIBuRoIua e
TOUG YVWOTOUG TOTE apIiBuoUG, TOUG AKEPAIOUG KAl Ta KAdoaTa).

e H kataokeur) Kalr PEAETN TOUAGXIOTOV TWV TPIWV ATTO TA TTEVIE KAVOVIKA
TTOAUEDPa (TETPAEDPO, KUPBO, dwdekGedPO)

e H kataokeur) TNG MOUCIKAG KAipakag. MeAETn Twv Adywv Tng 4-xopdnig Aupag
Kal dnuioupyia Kavovwy KAaTaokeung NG 8-xopdng Aupag.

EKTOC auTtwy, onuavTikh TTPETTEI VA ATAV KAl N CUPPBOAR TOu OTIG TTPOTACEIS TOU
BiBAiou Il Twv oToIxEiwv (Bewpeital OAOKANPO TTUBAYOPEIO) KAl OTNV KATAOKEUN TNG
AUong deutepoaBuIag e¢iocwaong (Kal EKEivng TNG XPUONAGS TOUNAG)

MeydAn Tpétrel va ATav Kal n OUPPOAR Tou oTtnv apiBunTikg (Bewpia Twv
apiBuwv). EIBIKOTEPA 0€ Bewpriuata akéPAiwy apIBUWY Kal OTNV HEAETN TWV
apiBunTikwy TTPOOdwWV.ZNuepa civar BéRaio 6T o TMuBaydpag utApée HEYAAn
MaONUATIKA TTPOCWTTIKOTATA Kal OTI JUE TIG EPEUVEG KAl TO TTAVETTIOTHMIO TOU CUVEBAAE
OTO GAPA TWV apxaiwv EAANVIKWY JoBnuaTiKwy. H TTepiepyn HUOTIKOTATA OUWG, TTOU
OIETTVEE TO OUAAOYO, £yIve auTia va pnv TTAnpog@opnBouv ol Bioypd@ol Ta TTPOCWTTIKA
EMTEUYUATA TOU idIOU Kal £€TO1 v QYVOOUME OfuEPA TO OIKO TOU €pyO, TO OTTOIO
ao@aAwg Ba ATav onuavTikOTaTO.

FAAINAIOZ

MevvnBnke otnv MNia (Pisa) kai réBave o1o ApkETpl (Arcetri), kovid otn PAwpevTia.
‘Hrav yabnuatikdg, aoTpovouog Kal QUOIKOG, TTOU CUVERAAE ATTOQPACIOTIKA OTN
ouyxpovn ETTICTNHOVIKA OKEWN.

e BeAtiwoe 10 TNAEOKOTTIO

*  AvakaAuye Toug 4 dopupdpoug Tou Aia

e AvakaAuye TIG NAIAKEG KNAIBES

*  EopnuUpe 10 BepuduETPO Kal TOV avaAoyiko dIaBATN
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APXIMHAHZ

O paBNUATIKOG, QIANGCOPOG, QUOIKOG Kal PNXaviKOg Apxiundng nArav éva amod T1a
MeyaAopury TTVEUPOTA TIOU YVWPEICE OTNV TTopeia TNG n avlpwtrdtnTa. Ziyoupo
Bewpeital 6T 0 ApXINAONG YEVVNONKE OTIG 2UpaKoUOEeG TTEPi To 285 11.X. Kal TTBavov
gixe mmarépa Tov aoTtpovouo Peidia. Aloowbnkav apkeETE oUyyPAPPATA TOU, PEPIKA
arrooTracuaTtikd, «[lepi o@aipag kal  KuAivopou», «KUKAou PETPNOIG», «[lepi
TTOAUEDBPWV», «[epi OPaIPOEIBEWV KAl KWVOEIBEWV», «ITepi eEAikwV», «KévTpa Bapoug
eMTEOWV», «TETPAYWVIOUOG TTAPABOANG», «KaTOTITPIKA», «Mnxaviké» K.d.
e« 'Ekave TO TPWTA PBAUOTA yid TO HOBNUATIKO UTTOAOYIOWO ETTIQAVEIWV HE
OKAVOVIOTO TTEPIYPANUA KOl CUPMPETPIKWY EK TTEPIOTPOPNG CWHATWY, HEBODOG
TTOU €EEAIXONKE, TEKUNPIWONKE KOl OVOPAOTNKE OTn  oUyxpovn E£TTOXN
OAOKANPWTIKOGS AOYIONAG,

« TMapouciaoe péBodo TTpoadiopiopol Tou dppntou apiBuou TT=3,14159...
(To 1T opiCeTal WG 0 AdYOG TOU PNKOUG VOGS KUKAOU TTPOG TN SIGUETPO TOU)

* TeAglotroinoe To EAANVIKG cuoTnpa apibunong
e [pwTtoaocxoAnbnke pe TN Ala@opikn MewpeTpia

* Bprke T0TTOUG TTPGOBECNG KAI APAiIpEONS TWV TOWV
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BaBuAwviakd MaBnuaTtika

Otav  Aépe <<BaBuAwviokd MaBnuaTtikd>> €vvooUdE Ta HPABNUATIKA TTOU
avaTrTuxénkav otn Meootrotapia atrd TTOIKIAOUG AaoUG TTOU TNV KATOIKNoav o€ éva
xpovikd didotnua 3000 etwv TTEPiTTOU. 'EXOUV avakaAu@Bei TETPOAKOOIEG TTEPITTOU
TTAANIVEG TTAGKEG PE PABNPATIKG TTEPIEXOPEVO, KATAYPOAUMEVO OE€ ypagr] o@nvoeidn.
AT6 autég o1 300 cival TTivakeg apiBunTIKWY UTTOAOYIOPWY KAl Ol UTTOAOITTEG €KATO
TTEPIEXOUV  PaBnuaTika  TTpoBAApara. Ao TIG  TTAAKEG-TTIVAKEG  apIBUNTIKWVY
UTTOAOYIOPWY, €vag PEYAAOG OpPIBPOG gival TTiVOKEG TTOAAATTAACIOOPWY. YTTapXouv
€TTioONG TTIVOKEG QVTIOTPOQWYV apIBUWY, TTOU XPNOoideuav yia Tn UETATPOTIA TNG
Olaipeong o€ TTOAAATTAQCIOONO. APKETOi ammd auTOUG E€ival TTIVAKEG POVAdWV
MéETPpNnoNng. Em TAéov uttdpyxouv TTOAAOI TTIVOKEG OIKOVOMIKWY UTTOAOYIOWWY Kl
EMTTOPIKWYV OUVAANQYWYV. YTTAPYXOUV ETTIONG TTIVOKEG TETPAYWVIKWY KAl KUBIKWV
pICWV, KaBWCS Kal Trivakeg duvdapewy NG Yopeng a’ ue a=9, 16, 100, 225 kai v=1, 2,
3,..., 10. TEAOG UTTAPXOUV TTIVOKEG DIAPOPWY HOPPWV TT.X. TTIVAKAG UTTOAOYIOUOU TOU
abpoioparo¢ n® + n? pe n= 1, 2,..., 30 ToU xpnoigoTrololvTav oTn AUon Tng
e€iowong: x° + x?=a. O1 TTAGKeG We TTPOPAANATA TIEPIEXOUV TTOIKIAGL QPIBUNTIKA Kal
YEWUETPIKA  TTpoBAApaTa. O1 AUCEIC Twv  PaBNUOTIKWY  TTPORANPATWY  Twv
BaBuAwviwv TTou divovTal €ival TTPAKTIKOU Xapaktriipa. AnAadry autd TToU
TTPOCPEPOUV Eival TO TTWG AUveETAl TO TTPORANUA Kal OxI TO yiaTi PTTopei va AuBei pe n
Mia i e Tnv GAAn diadikaoia. EmmTpooBeTa £xel diatmioTwOei OTI OUTE pia YEVIKN
TTpoTaon Ogv uttdpxel ota BaBuAwviakd MabnuaTtikd TTou va PTTOPEi va TAUTIOTE JE
€KEIVO TTOU ovouAdoupe arfpepa Aoyik atTodeIgn.

To &énvradiké cuornua

To €&nvradikd ouoTnua apiBunong OTTou  XpnolhoTroinoav o1 Adoi NG
MeootroTapiag €ival éva atrd Ta apXaIdTEPA CUOTHUATA apiBunong Tou avepwItrou.
Xpnoigotroinbnke apxik@ atrd Toug ZoupEpioug Kal atrd 1o 2000 11.X. ouOTNUATIKA
ammd 6Aoug oxedov Toug Aaou¢ Tng Meootrotapiag. Amd Tov 18° aiwva m.X. TO
€ENVTAdIKO oUOTNUA KABIEPWONKE WG TO KUPIOTEPO oUCTNUA apiBunong TG XWPAOG.
To ouoTnua autd eival éva €Envradikd ouoTnua BEong Kal XpNoIYOTToIEl JOvo dUOo
oUuBoAa: éva kKap@i  yia TIC MOVAdEG Kal pia o@Ava  yia TIG OEKADEG.
T xat < {(kapei Kal oPrvVa)

Me Tov ouvduaoud Twyv dUo autwyv cUPBOAwY TTapicTAvovTal o apiBuoi aTd 1o 2-
59, xpnoipgotroiwvTag tn pEBodo TnNG TpdoBeong kal Baon 1o 10. EidIk6 ouuoAo yia
T0 PNdév (0) dev utmpxe oTo oUOTNUa outd. AUo BACIKA XAPOKTNEIOTIKA TOU
ouoThAuaTog apiBunong Twv BaBuAwviwy civar:1® ‘Eva e¢nvradikd cuoTtnua. 2° Eivai
éva eANITTEG ouoTnua B€éong. H Bdon Tou cuoTtiuaTtog gival To 60 Kal 0 CUPPBOAICHOG
povadwyv eivar:60¥ kal T01/60".
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EvOeikTIKOG TTivaKag TNG ypapns Twv BaBuAwviakwyv apiBuwyv oTo €ENVTADIKO
ouoTnua apibunong aAAd kal oTo deKAdIKO.

Movdadeg péTpnong Twv BapuAwviwv.

A. Movadeg uikoug: su-si, kas, cubit, ese, danna, gigar.
B. Movddeg emigaveiwv: sar, gar, sur, buru, bur, iku.

I". Movadeg xwpntikdTNTAG: Sila, gin, gur-lugal.gur

A. Movadeg Bapoug: mona i mina, s”ve, gin, ga (tdAouto) bashel, shekel

2 TOIXEIWOEIG TTPALEIG

1. MNpdoBeon kai _agaipeon: O BaBuAwviol yia va TpooBécouv dU0 R
TTEPICCOTEPOUG apIBPOUG GBpoifav Ta CUPPBOAA OAwv Twv apiBuwy Kal oTn
OUVEXEIO avTikaBioTouoav KABe &éka oUUPBOAa TIG PovAadeg pe €va oUPBOAO
TNG 0eKAdAG Kal KABE £€1 cUpPoAa TNG dekAdAG Pe Eva oUPBOAO TNG £ENVTAdAG
TTOU ATAV id10 PJE TO CUPPBOAO TNG povadag. Tnv agaipeon TNV avTIuETWTTI{AV
WG avTiBeTn TTPALN TNG TTPOCBEONG, T1.X. VIO VA avaipéoouv 10 17 atro 10 42,
éBpiokav évav apiBuo TTou ETTPETTE va TTPooTEDE 0TO 17 yia va To KAvel 42.

2. [MoAAammAaciaopog: 21a  BaBuAwviakd keipeva Oev  avag@épeTal  KATTOIN
peBodoAoyia Tnv otroia akoAouBouv ol BaBuAwviol yia va TToAAaTTAacialouv
apiBuoug. Qotdéoo TIOANOI  TTiVOKEG TTEPIEXOUV TA TTOAAQTTAGCIA  TTOAAWV
apiBuwv. O1 Tivakeg TTOANQTTAACIACHOU TTOU €X0UV €PBEI OTO QWG TTEPIEXOUV
Ta TTOAAQTTAdOIO TWV aplBuwv: 2, 3, 4, 5,6, 7, 8,9, 10, 12, 15, 16, 18, 20, 24,
25, 30,36,40,45,48,50.

3. Aiaipeon: O BaBuAwviol T diaipeon €vog aplBuou 1pog évav GAAov Tnv
QVTIMETWTTICAV WG TTOAAATTAQCIAOUSG TOUu JIQIPETEOU ETTI TOV QVTIOTPOYO TOU
OlaIPETN. TT.X. VIO va eKTEAEoOUV TN dlaipeon 36/9 éBpiokav TTpwTa TO 1/9 TTOU
gival 6,40 kal oTn ouveExela uttoAdyICav To yivouevo 36*6,40 trou gival 240=4,0.

AnAadr 36/9=36* 1/9=36*6,40=4,0.

MpoBAAuaTa apiBuntikA¢ kai dAyeBpag:O1 Aaoi Tng MeooTtrotapiag de yvwpifav
aAyeBPIKEG HEBODOUG Kal BeV gixav aAyeBpIKoUg OUUBOAIOPOUG OUTE YEVIKOUG TUTTOUG.
2¢ kavéva BaBuAwviako Keigevo Oev UTTAPXEI OUTE KAV OTOIXEIWONG AAYERPIKOG
oupBoAiopdg, dev €xel dlaTuTTWOEI N €vvola TNG e¢iowong 3 Tou cuoTruartog. OAa Ta
TTPoBAAPATA  €ival TTPOKTIKA KOl OUYKEKPIMEVA. EKTOC auTtou Toug Aaoug Tng
MeooTroTapiag dev TOug aTTaCX0AOUCE N YEWUETPIKN €vvola TNG TTOoOTNTAG, AAAG n
idla N TTOoOTNTA OTTWG AUTH EKPPACETAI JE CUYKEKPIUEVOUS apIBuoUG.

AgutepoBabuieg eClowaels: Kuplapxouv TTOAAEG aTTOWelg yia T d1adIKaoia Kal ToUG
TPOTTOUG WE TOUuG oOTroioug ol BaBuAwviol €Auvav deutepofabuieg egiowaels. Mia
arroyn civai 611 o1 BaBuAwviol yvwpilav 10 yeviKO TUTTO AUong Twv deuTeEPORABUIWY
€€IOWOEWV YEVIKAG MOPPNAG KI auTdv e@appolav o KGBe trepimtwon. Mia deuTtepn
arroyn eival 611 éAuvav TIG €€lI0WOEIG PE TN PorBeia KatdAANAwv TTivakwyv. Mia Tpitn
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utTeBeon cival o1 éAuvav TIG €€I0WOEIG PE TN PHEBOOO TNG DdOKIUAG Kal Tou AdBoug.
TéNog, pepikoi 1oxupiovtal 0T o BaBuAwviog ypagéag yvwplle Tn AUon atmo tnv
apxn, TIpIV  Kataokeudoel, TO  TPOPANua kai n dladikacia  Auong  ATav
TTpokaBopiopévn. MNevikd, oe kKavéva BaBuAwviako Keipevo Oev UTTAPXEI OUTE €vag
YEVIKOG Kavovag, éva Bewpnua, TTou va ava@EpeTal 01 JOVO OTIG BeUTEPORABUIES
€€lOWOEIC AAAG O€ OTTOIOOATTOTE HABNUATIKY EVOTNTA.

H lNewpetpia Twv BaBuAwviwv: H yewpetpia Twv BaBulwviwv eixe kaBapd
TTPOKTIKO XAPOKTAPA. ATTO TA KEIMEVA TOUG TTPOKUTITEI OTI DEV E€iXaV OUVEIBNTOTTOINCEI
TN ONUACIA TWV YEWMETPIKWY EVVOIWV i BEV TOUG EVOIEPEPAV Ol YEWMETPIKES EVVOIEG.
O Solomon Gandz dnAwvel pe cagiveia OTI o apxaiol BaBuAwviol dev gixav <<
YEWUETPIa TNG ywviag>> dnAadr dev uttdpxel kaBdAou avagopd Ot ywvieg | o€
METPNON ywviwv ota BaBuAwviakd MaBnuaTtikd. Aegv eixav oute Tov OpO yia va
ekppdoouv TNV 10éa TNG ywviag. MAaAMiota oe TTOANG TTpoBAfpaTta epdppolav TO
TTUBaydpeElo Bewpnua aAAG dev TO yvwpIav wg Jia TTPOTACN N OTToia I0XUEI YIa KAOE
opBoywvio Tpiywvo.

Terpaywvikn pila apiBuwyv: O1 BaBuAwviol o6tav ABegAav va utroAoyioouv Tnv
TETPAYWVIKA pifa KATTolou apiBuou, €0Tw a, £Bplokav évav apiBPo X TOU OTToioU TO
TETPAYWVO ATAV i00 PE Ta a. AuTO yIvoTave Pe Tn Pori@gia avTioToiXwv TTIVAKWY
TETPAYWVWY. AUTA ATaV N POvn PEBODOG UTTOAOYIOPOU TNG TETPAYWVIKAG Piag
apiBuwyv. 2Uupewva, Opwg, pe Tov Neugehauer, dev ptropoupe va TToUHE OTI Ol
BaBuAwviol yvwpiav tn diadikacia eEaywyng TG TETPAYWVIKAG pifag apiBuou, alAd
eV PNTTOPOUNE va aTTOdEIEOUNE KAl TO AVTIOTPOPO.

Avake@aAaiwon: Ta pyadnuarikd Twv BaBuAwviwv TTap’ 6Ao TTou dev LeTTEPOTAV
TO TTPOETTIOTAMOVIKO OTAdIO, PTTOPEi va BewpnBei 611 ATav uwnAou emTTédou. Av
AGBoupe utTOdWnN PG Kal TNV apxr KaTd Tnv oTToia avatTuxenkav 10Te ac@aAws Ba
oup@wvnRoouue OTI Ta PaBnuaTikG autd éxouv pia gexwploTr @IAoco@ia Kal éva
avau@IoBATNTO peyaAegio. ZTnv apiBunTikn Kal TNV aAyeBpa o1 BaBuAwviol yvwpilav
vVa EKTEAOUV TIG OTOIXEIWOEIG TIPALEIS TIG TIPOOBEONG, TNG OQPAIPEONS KAl TOu
TTOAATTAaCIaoPOoU. ATTO Tn YEWWETPIa yvwpidav va uttoAoyi(ouv owoTd 10 EPRAdOV
Tplywvou, opBoywviou kal Tpamediou, KaBwWG Kal TOV OYyKO opBoywviou
TTAPAAANAETTITTEQOU TOU KUAivOpou. Eivar BéBaio o1 dev yvwpiav 10 TTUBAYOPEIO
Bewpnua wg pia TPdTACN ME YEVIKA 10XU. MOvo KATA TNV £TTOXNA TWV ZEAEUKIDWY,
UTTAPXOUV KATTOIEG EVOEILEIC yIa e@apuoyr Tou TTuBayopeiou BewprpaTtog. Ouwg TV
emmoxn auth n BaBuAwvia atmroteAouoce pépog eAAnvikoUu BaolAciou kai givalr TTOAU
mOavév Ta padnuaTikG TTou gixav avatmTuxBei otnv apxaia EAAGda va Atav yvwoTd
oToug BaBuAwvioug.
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MAOHMATIKA THN APXAIA AII'YTTO

Ta pgaBnuaTtikd ammoTéAecav KaTAKTNON Tou avBpwTtrou atrd Tn OTIyUA TTOU auTog
Katavonoe o1 Ba BpiokOTaV avTINETWTTOC WE TTPOPARuATA, €iTe autd Ba ATav aTTAd
gite Mo ouvOeTa. Eival adlau@ioBitntn AoITTév n onuavTikOTNTa Toug OTTWG ETTIONG
Kal n Asitoupyia Toug OTnv KaBnuepivl pag Cwr). lMolol ATav OuwWG €KEivol TTou
BeATiwoav TNV €mMOTANN Twv PABNUOTIKWY Kal TToU TOuG Xpnoiyeuoav oTnv
KaBnuepivr) Toug Cwn;

O1 Aiyutrmior Atav évag o’ Toug Aaoug TTou aoxoAnbnkav 1D1aiTepa PE TA
MOONUATIKA KOl KUPIWG ME TN YEWMETPIA, dNAAdI Tov KAGOO TwWV PABNUATIKWY TTOU
TTPAYMATEUETAI TNV €vvola ToUu OXAPaTog. O alyuTimiakog Aadg npbe o€ emmagpn he 1A
MaONUaTIKG €TTEIOA TOU MTAV ATTAPAITATA YIA TNV ETTIAUCH TTPAKTIKWY BEPATWY OTTWG O
ETTAVATTPOCBIOPICHOG TWV XWPAPIWV WETA TIGC TTANUMUPES Tou Neidou, olupwva pe
ava@opég Tou HpoddTtou. O AyuTiTIakOG TTONITIOUOG ATAV XTIOWEVOG OTIG OXOEG TOU
Neidou kai TTapdAo TTou avéETTuEE TNV KTNVOTpo@ia Paci{OTav OIKOVOMIKA OTn
yewpyia. EkpetaAAeuduevol Aoimtév  Tnv  TomoBecia  Toug OIiTTAA  OTO  TTOTAMI,
Kataokeuaoav apdeuTikd KavdaAia, Ta otroia Ba xdpilav eugopia oTa Xwpedeia Toug.
Opwg o Neihog ouyva TTANPUUPICE HETOATPETTOVTOG TA KTAMOTA TOUG O€ £vav TEPACTIO
AaoTtrétorro. Tnv  ATmOOTOAr}  €TTAVATIPOCOIOPIONOU TWV OPIWV  TWV  XWPAPIWV
Epepvav o€ TTEPAG €I0IKOI, Ol OTTOI0I KATEIXAV TIG ATTAPAITNTEG YVWOEIG YIA TETOIOU
€idoug utToAOYIOUOUG.

Autoi o1 €10Ikoi ovoudoTnkav atro Toug apxaioug ‘EAANVEG apTTEQOVATITEG,
eTEId) TO OpPyavo TIOU XPNOIYOTTOIOUCAV YIA TOUG UTTOAOYIOPOUG TOUG ATAV N
apTredovn.

H apteddvn Atav €va KAEIOTO KOpOOVI PE KOPTTOUG O€ KABOPIOUEVEG BEOCEIG TTOU
xwpilav 1o okolvi o 12 ica TuAuaTta. Mg m BorBcia Aoimmév autou Tou opydavou ol
ap1redoVATITEG ( auToi TTOU ATTTOVTAIl TNG APTTEdOVNG ) KaTtaokeualav pia opbr ywvia.
XpNoIYoTrolwvTag Ta 12 ica TUAPOTA TOU OKOIVIOU, €@TIaxvav €va TPiywvo HE
TTAeUpEG 3,4 Kal 5 epapudlovtag TTapdAAnAa xwpic va 1o yvwpifouv 1o MNMubBaydpeio,
OTTWG apyoTepa ovoudoTnke, Bewpnua. Me autdv Tov TPOTTO KaTaAdBaivav OTI éva
Tpiywvo Pe TTAeUpEG 3, 4 kal 5 ATav opBoywvio Tpiywvo. To agloonueiwTo, OPwG, givai
TTWG KATI avaAoyo cupPaivel kar oruepa. O1 onuepIvoi 0IKOOOPOI XPNOIPOTIOIoUV £va
EPYOAEIO TTAPOUOIO TNG APTTEDOVNG YIA VA «YWVIAOOUV» OTTWG AEVE TA KTHPIQ TTOU
BEAOUV va TTApACKEUAOOUV O€ OXNUa opBoywviou.

ApPKEeTOi OPWG TTIOTEUOUV TTWG TO ETTITTEDO YyVWONG TWV HOBNUATIKWY TwvV
AlyuTITiwv aTTOKAAUQONKE TNV TTEPIODdO TNG KATAOKEUNG TWV TTUupapidwyv 3.500 1r.X.-
2.500 1.X. H mo agioBaupaoTtn a1’ autég €ival n Trupapida Tou Xéotra rp OTTWG
aAAiwg ovopddletal Meyahn Trupapida Tng MNkica.
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O1 Awyutrmiol  xpnoigotroincav 1o PaBnuaTtikd yia va PETPAOOUV Kal vd
uttoAoyioouv 10 u€yeBog oTo oTToio BeAav va eivalr or oykOAIBol aAAG kai yia va
METPACOOUV TNV KAion TTOU dnuioUpynoav ol TTAEUPEG TNG TTUPANIdAG PE TO ETTITTEDO
woTe va OnuioupynBei opoidpopen N Kopuer TnG Tupapidag. BERaia TTapapével
OKOUA QVEECAYNTO TO TTWG METEPEPAV Kal TOTTOBETNOAV UE akpiBela XIAIOOTOU TOug
TEPAOTIOUG OYKOANIBOUG MEXPI TNV Kopuery TnG trupapidag. O €AANvag 10TOPIKOG
Hpodotog 10 480 T11.X. piAnoe yia éva €idog PNXaviopou he EUAIVO NUIKUAIVOPIKO
avagopéa.

O1 AiyuTtrTiol 0TTwG TTPOAVAPEPBNKE AVETTTUEAV TA  PABNUATIKA KAl KUPIWG TN
MewpeTpia yeyovog TTou NPBE WG  OCUVETTEID TWV TTPAKTIKWY TTPOBANPATWY HE TA
oTroia PBav avTiyétwTrol. PpovTioav BERaia va KANPOOOTAOOUV TIG ETTOUEVEG YEVIEG
ME TIC YVWOEIG OTa paBnuaTtikd. H evaoxoAnon Twv  AlyutTiwv JE Ta padnuatiké
QPAVEPWVETAI HECA OTTO TOUG TTATTUPOUG Ol OTTOIOI ATTOKAAUTITOUV TOUG TPOTTOUG UE
TOUg oTroioug €Auvav ol AIyUTITION T TOTE JaBnuaTikad TTpoBARpaTta. O 10 yvwoTog
KAl onuavTikdg TTATTupog ival o Tatrupog Tou  Pivi(Rhind) A Trédmmupog Tou AXUET Kal
xpovoAoyeital trepiTtou 710 1800 1.X. H deUTEPN Ovopaoia o@eilAeTal OTOV ypapEéa
AxuéT(Ahmet) o otroiog 10 1650 €kave avTiypa®r Tou TTATTUPOU aTTO £va TTAAQIOTEPO
éyypago. O matrupog Tou Pivt trepiAappBavel 84 ekpwvnoelg TTpoRANUAaTwy padi pe
TNV AeTrTopepn Auon. [MepiExel akOua Kal TTPORAANATA TTOU OrUEPa Ba AuvoTav PE TN
BonBeia e€lowoswyv TTPWTOU Kal deuTéPou Babuou.

Ev katakAeidl TapatnpwvTtag YeVIKOTEPA TNV TTopeia Tou  AIYUTITIAKOU AQoU
ota MaBnuaTtikd odnyoUuuaoTe OTO CUUTTEPACHA OTI O QIYUTITIAKOG TPOTTOG {WwhG aAAd
KAl OKEWNG aTToTeAEl éva «Bauua» Tou apxaiou kéouou. MapdAo TTou acxoAndnkav
MOVO JE TTPAKTIKA TTPOBAAUOTA Kal OXI UE BEWPNTIKEG EVVOIES £QTOCAV TA PHABNUATIKA
O€ APKETA UWNAO etTiTredo. Av Kal agloBaupacTo €TTTTESO yvwong Twv AIYUTITIWV POG
€Kave KANPOVOUOUG £pywV Kal ETTITEUYUATWV atTapAUIAANG agiag gival TToAU Bavo n
OUVEICPOPA TOUG OTOV KAAOO TWV HOBNUATIKWY va €XEl UTTOTIUNOEl, a@ou €XEl
dl0o0wOEi HOVO £vag PIKPOG apIBUOS TTATTUPWY TTOU AVAPEPOVTAI OTA HABNUaATIKA.
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EPAPMOIrE: TON MAOHMATIKON

=€pouV ol HEAIOOEC HOONUATIKA;

2Tn QuUOon uttdpyxouv TTOAAG a&loBaupaoTa TTPAYUOTA Ta OTToia OXETICOVTal PE TA
jaBnuaTtika. ‘Eva ammdé autd eivar n emavalauBavopevn pop@r) Twv KEAIWV OTIG
KUWéleg Twv pelNicowv. ‘Exer trapatnpnBei 611 o1 PENIOOEG  AEITOUPYWVTAG
EVOTIKTWOWG KATAOKEUACOUV €CaywVvIKA KeAMIG OTIG KnpriBpeg Toug. AAAG  TTOU
o@eiAeTal auTh N éupova eTTavaAauBavOpevn HOPPr TWV KEAIWV;

Edv 10 oxApa Twv KEAIWV ATAV KUKAIKO, OKTAYWVO 1 TTEVTAYWVO TOTE O€ Ba YEUICE
OA0G 0 OIaBECINOG XWPOG, KABWG O ywVieg TTOU evwvovTal Ba TTPETTEl va €XOUV
abpoiopa 360 poipeg, Kal £T01 Ba UTTAPXAV KEVA KAl Ba ETTPETTE TA TOIXWHATA VA ATAV
OITTAG pe ouvETTEIa TN oTTATAAN XpOvou aAAd Kail UAIKOU.

Ta pova Kavovika TToOAUYywva TwV OTToIWV O YWVieG gival diaipéTeg Tou 360 givai:
To 100TTAcupo Tpiywvo (ywvia : 60°) 1o TeETpdywvo (Ywvia : 90°) Kal To Kavoviko
e€dywvo (ywvia : 120°)




Map’ 6Aa autd TTIAEyoUV TO KAVOVIKO £CAYWVO YIATI £XEI TA TTEPICOOTEPA
TTAEOVEKTAUATA O€ OXEON PE TA AAAa duo oxruarta. To Kavoviko e¢Aywvo gival
QuTO TTOU €XEI TN PEYAAUTEPN €TIQAVEIQ OE OXEON ME TNV TTEPINETPO TOU.
AVOAUTIKOTEPQ, AV TTAPOUHE £VA ICOTTAEUPO TPIYWVO, £va TETPAYWVO Kal Eva
KAVOVIKO £¢Aywvo, Ta oTToia £Xouv TNV idla TTEPIPETPO, TOTE TO KAVOVIKO
€€AywVo gival auTtd TToU £XEl TN EYAAUTEPN ETTIPAVEIQ.

MNa mapddeiypa, av n TEPIMETPOS KAl TWV TPIWV OXNUATWYV gival 24m
IOXUOUV TA TTAPOKATW:

&
TUTtTOG UTTOAOYIOMOU TOU EUadou
/\ E=a’ % OTTOU a €ival N TTAEUPA TOU TPIYWVOU.
9 Apa av n TTePIPETPOG ival 24 m TOTE N TTAEUpPA

gival a=2—:=8 m Kai To epRadov Tou eivai : E =

82 43

4

=16*1,7=27,2 m?

TUTTOG UTTOAOYIOHOU TOU £UPadou

E = o’ 4TTou a gival N TTAEUpd Tou
TETPAYWVOU.

Apa av n TTePIPETPOG ival 24 m TOTE N
TTAEUPG gival a:%=6 m Kol To EJRadOV Tou

gival : E =62 =36 m?
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\ TUTtTOG UTTOAOYIOMOU TOU EURadou

s % . \,."E
/ LY E=6Gaqg°“—
4

/ \ 4TToU a €ival N TTAEUPA TOU EEQYWIVOU.
J \ Apa av n TTePIPETPOG ival 24 m TOTE N
\ / TAEUPG €ival a= 22 m
Kal To euRaddv Tou eival :

. A ] 2 E ] . =
\ Y, E=6-4 -4—24 1,7=40,8

MavTwg TTapd ToUG PNIKPOOKOTTIKOUG TOUG EYKEPAAOUG Ol HENICOEG €ival IKAVEG yIa
EVTUTTWOI0KA KATOPOBWPATA 0T CUPTTEPIPOPA TOUG.
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MAOHMATIKA 2THN IATPIKH

Ta MaBnuaTtikd atroteAouv €va atrd Toug OTUAOBATESG TNG 10TPIKAG €TMIOTANNG. Ol
BaOIKEG ETTIOTNMOVIKEG apPXEC TNG oTnpifovTal o€ padnuatikd TpdTutTa. Agv voeiTal
ETMOTNPOVIKA OKEWN XWpPig TN Bewpnon TG atrd pabnuartikr okomd. Eivar aAfBeia
yia Tapdadeiypa OTi N 10TPIKA QUOIKNA OEV VOEITAI XWPIG HabnuaTiki UTTOdoUN.

MIA TEQMETPIKH E®APMOI'H ZTHN IATPIKH

H éNAeign €ival pia TTOAU Xprioiun Kai TTPAKTIKA KWVIKA TOWr. TO XapaKTNPIOTIKO
TNG €ival OTI TO ABPOoIoUA TWV ATTOOTACEWV EVOG TUXAIOU ONMPEIOU TNG ATTO TIG EOTIEG,
gival otaBepd. Mia GAAn 1816TNTA TNG €CAIPETIKA XPNoIun, €ival n avakAaoTikh. H
KABETN OoTnVv €@atTopévn piag EAAEIPNG OTO onueio emaprg M dixoTouei TN ywvia

E'ME  6mou E'E ol £0TiEC TNG EANEIYNC

20hdewva Pe TNV 1I010TATA authl éva NXNTIKG KUPa ) MIa QWTEIVI) OKTiva TTOU
gekivouv atmo Tn pia eoTia piag EAAEIYNG, avakAwueva o€ auTtry, diEpxovTal amo Thv
GAAN eoTia.H povadikry autr 1ID10TNTa TNG £AAEIYNG, EVETTVEUOE TOUG ETTIOTIOVEG Va
KATAOKEUAOOUV IO CUCKEUN YIa TN BEpaTreEia TWV VEQPPIKWY KAl XOAIKWYV TTETPWV.

VEQ F."j' A=

FAEKTPOSI0

| EMAEITIKG
KOTOMTPO
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H diadikacia autp ovoudletal AIBoTpigia. 2Tn OuoKeur Tng AIBoTpiyiag,
TOTTOBETEITAI TO MIOO KOMMPATI €VOG €AAEIYOEIOOUG, TTOU €ival QPTIAYUEVO ATTO TETOIO
UANIKO TTOU va E€MTPETTEl TRV aVAKAQON dIaQOpwWV  EVEPYEIAKWY KUpdTwyv. To
eMeIYoeIdég cival n TpiodidaoTarn ekdoxn NG EAAeiwng. Atrd Tnv eoTia Aoittév Tou
MIOOU €AAEIYPOEIBOUG  EKTTEUTTOVTAI KPOUOTIKA KUPOTA, TA OTIOI0  QVAKAWWEVQ,
dlépxovTtal Kavovikd atrd tn deUTePN —voNnTr —€0TiA OTNV OTToia OPWG PPICKETAI N
VEUPIKN TTETPpa TToU TTPETTEN va d1aAuBei. H Béon Tng TTéTpag TTPETTEl, OTTWG Eival
TTPOYAVEG, VA gival auoTnpa akpIBws oTn B€on Tng deuTEPNG £0Tiag. H ocuokeun givail
€TTioONG KOAUMMPEVN WE €va ‘WaCIAapPAKI, TTOU TTEPIEXEI VEPO , KAl TO OTTOI0 OKOUMTTAEI
TNV eKAOTOTE TTETPA. H TTUKVOTNTA TOU VEPOU Egival PIKPOTEPN OTTO QUTA TNG TTETPAG,
KAl WG ATTOTEAEOHA , N TTETPA BPUUMATICETAI AUECWGS MOAIG TN XTUTTAOEI TO KPOUOTIKO
KUpa. Ta BpUuypata TTou TTPOKUTITOUV OTTO TIG CUVEXEIG OIQOTTACEIS €ival TOOO HIKPA
TTOU aTTORAAAOVTOI PE QUOIKG TPOTTO atmd TOv opyavioud. MAAioTa dev atraiTei
XEIPOUPYIKN ETTEPPACT PEIWVOVTAG TOUG OTTOIOUG KIVOUVOUG.

H 1816TnTa auTr €1TIONG XPNOIUOTIOIEITAI OTO OXEDIAONO OPICUEVWY TUTTWYV OTTTIKWV
OpPYAVWYV KOl OTAV KATAOKEUN TWV AEYOUEVWY "OTOWV ME €10IKI akouoTIKA". O OTOEG
QuTEG gival aiBouoeg e EAAEITTTIKA 0po@r], OTIG OTTOIEG éva TTPOCWTTO TToU WIBUPICEl
TN MIA €0TI UTTOPEI VO AKOUOTEI 0TNV GAAN €0Tia.

HAektpovikn Topoypadia

2AMEPQ UTTOPOUUE VA «OOUNE» NECA OTO avOpwTTIvo cwua. 'Evag cwAfivag
Roentgen diatpéxel Bpadéwg To avOPWTTIVO CWHA VW EKTTEUTTEI JIa a0BEVR akTiva.
Mavw o€ pia 086vn, n akTiva TTApAyEl VA «PAVTAOHUO» TOU ECWTEPIKOU TOU
avlpwTTivou owuaTog. Eival N yvwoTA Hag akTivoypagia. 2TIG VEEG OUOKEUEG n 0046vn
QATTOTEAEITAI ATTO AVIXVEUTEG OKTIVWV Ol OTTOIOI JETPOUV TTOCOTIKA TNV €viaon
armoppdPnong TnNG akTivag Roentgen atmod 10 avlpwITivo CWUA. 2TN CUVEXEIQ Ol
avixVveuTég PeTapiBadouv Tnv TTAnpogopia o€ éva H/Y o otroiog avatrapdyel éva mmoTo
avTiypa@o Tou cwpaTog. Eival n HAekTpovik Topoypagia.

Kai 1ou gival Ta gaBnuatikd; H ecwTtepikr eikéva givar ayvwoTtn. Atrd autih
yvwpifoupe NOvo €va (aoBevEG) opoiwpa TTou TTapAyeTal atro TNV akTiva Roentgen. H
eIkOva auth Ouwg gival To ETKaptTuAlo OAokARpwua dyvwoTng ouvaptnong Tavw
OTnNV E0WTEPIKA €IKOVA. MNMwg avakToupe AoImmov atrd 1o EmmkautTuAio OAoKARpwPa
TNV AyvwaoTn ocuvaptnon; O padnuatikdg Johann Radon eTTeepydoTNKE JOBNUATIKA
10 TTPORANUa 10 1917. H nAekTpovIKA Topoypagia dev gival TiTrota GAAo atrd Tnv
AvTIOTPOYr TOU JETOOXNUATIONOU Radon.

MayvnTik Topoypagia: TEpAoTION HayVATEG BAKTUAIOEIDWGS DIATETAYUEVOI YUPW aTTO
TO AQvVOPWTTIVO CWHA TTapdyouv IoXUPO JayvnTikd TTEdI0, TO OTT0i0 eUBUYPAUMICEl TOUG
AgOVEG TWV ATOPWYV YOpOoyOvou OTO avOpWTTIVO CWHA, YETPIETAI N EVTAON TWV
TTPOKAAOUUEVWY TTAAJWYV KAl £€TCI TTAPAYETAI PIA €IKOVA TOU ECWTEPIKOU TOU OWHATOG.
Ta payvnTika 1Tedia ETTPETTE VA UTTOAOYIOTOUV Pe EAAeITTTIKG OAOKANpwuaTa, yia Tov
O€ UTTOAOYIOUO AUTWY NCAV ATTaPAITNTOI TTOAU «yPAYOPOI» AAYOPIBUOI JE OKOTTO TNV
TaXUTaTN avTidpaon ota dedouéva, yia Bpaxuxpovia EKBeon o€ akTIVOPOAIEG.

Tnv ammavinon £€dwaoe 0 paBnuatikog Jacobi, dnAadr Tpiv atrd 60 xpovia Ta
MaBnuartika gixav dwaoel Ta KatdAAnAa epyalcia yia Tnv MayvnTikii Topoypagia.
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Mia TTEQITITWON EQAPHOYNAG TNG OTATIOTIKAG

MpéBAnua

MNvwpioupe OTI pia TTOIKIAIQ TTOVTIKWY TTAPouUCiadel oTabepd TTO000TO KAPKiVOU
QUTOPATOU YEVEOEWG, £0Tw 20%. MNa va SIEPEUVACOUNE TNV ATTOTEAECPATIKOTNTA VEOU
OKeUdopaTog, xopnyouue Touto o€ 50 TTOVTIKOUG, TTOU ETTIAEEQUE TUXAIWG  Kal
TTOPATNPEOUUE, HETA ATTO OPICPEVO XPOVO, OTI 3 £€” AUTWV gival KapKIvoTTabeic. EK Tou
TTEIPAPATOG QUTOU, TI UTTOPOUME VO CUUTTEPAVOUE VIO TNV ATTOTEAEOUATIKOTNTA TOU
VEOU QUTOU OKEUAOMOTOG;

Atrdvrnon

2TNV TTEPITITWON auTA YVwpPifouue TNV BEwPNTIKA OUXVOTATA XOPAKTNPIOTIKOU O€ éva
TTANBUCOUOG Kal BEAOUE va TNV CUYKPIVOUNE PE TNV TTAPATAPOUPEVN OUXVOTNTA TOU
XOPAKTNPIOTIKOU o€ éva dgiypa. H ouykpion Ba yivel ue epapuoyr g dokipaoiag X2
(Chi-square).

Alatuttwvoupue Tnv uttéBeon HO: H tTrapartnpoupevn ouxvoTnta dev dIAQEPEI TNG
BewpnTIKAG OUXVOTNTAG. TO OKEUAOHA BEV Eival ATTOTEAEOUATIKO.

Eiodyoupe oto [SPSS Data Editor] Tou oTamioTikou TrpoypdupaTog SPSS 16.0 Ta
dedopéva Tou TTPORAAUATOG UTTO TN HOPYPI TOU TTAPAKATW TTiVAKA.

Sample Disease Count

TH C 20.0
TH NC 80.0
EXP C 3.0

EXP NC 47.0

EvepyoTtroioUpe pia oipd evieAwv atrd 10 KUPIO Menu Tou TTPOYPAUMATOG. 2T0
Output- SPSS Viewer gugavifovTal ol TTiVAKEG:

Crosstabs
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Sample * Disease Crosstabulation

Disease
C NC Total
Sample EXP Count 3 a7 50
Expected - | 453 | 500
Count
TH Count 20 80 100
Expected | 123 | 847 | 1000
Count
Total Count 23 127 150
Expected 230 | 1270 | 1500
Count
Chi-Square Tests
Asymp. Sig.| Exact Sig. | Exact Sig.
Value df (2-sided) (2-sided) (1-sided)
Pearson Chi- 5.033a 1 025
Square
Continuity
Correctionb 4,012 1 045
Likelihood Ratio 5,757 1 ,016
Fisher's Exact 030 018
Test
N of Valid Cases 150

a. 0 cells (,0%) have expected count less than 5. The minimum expected

countis 7,67.




Chi-Square Tests

Asymp. Sig.| Exact Sig. | Exact Sig.
Value df (2-sided) (2-sided) (1-sided)

Pearson Chi- 5.033a 1 025
Square
Continuity
. 4,012 1 ,04
Correctionb 0 045
Likelihood Ratio 5,757 1 ,016

Fisher's Exact

Test ,030 ,018

N of Valid Cases 150

a. 0 cells (,0%) have expected count less than 5. The minimum expected
countis 7,67.

b. Computed only for a 2x2 table

H utroAhoyioBeioa Tiun X2 = 5,033 ouykpiveTal YE TIG KPIOIMEG TINEG TNG KATAVOWNG TOU
X2 yla €va BaBuo eAeuBepiag Kal yia eTTiTTeda onuavTikOTNTag 5% Kai 1% 1rou gival
x2 1/ 0,05 = 3,84, x2 1/ 0,01 = 6,63 avrtioToixa. E1reidn 5,033 > 3,84 ka1 5,033 < 6,63
ATTOPPITITOUE TNV UTTOBe0N HO yia eTTiTTed0 oNUAvTIKOTNTAG 5% Kal TRV EXOUAOTE
yia eTTiTredo 1%. TeAIK& TO OKEUAOPA €ival ATTOTEAECUATIKO o€ £TTITTEDO 5%, ONAadn)
av epapuooTei og 100 TTOVTIKOUG UTTApXE!l TTIBavOTNTA JOVOo o1 5 va TTapoucidoouv

KAPKivo evw dev UTTApYEl TTIOavOTATA HOVO £vag va VOOTOEl.

AvaoTtaoiadou, I. (1974). Zroixeia avwTEPWV HOONUATIKWY Kal OTATIOTIKAG Il
Oecoalovikn (o. 309-311).

H 1repiTTTwon Tou Kapdioypa@AuaTog

H karaypagry TG nAEKTpIKAG  dpacTtnpidtnTag  Tng  Kapdidg  divel  TO
nAektpokapdioypdenua (HKIM), aomd 710 otoio pe KAaTGAANAn avaAuon Tng
KUMATOUOP®NG TOU TIAIPVOUUE ONMPAVTIKEG TTANPOQOPIEG yia Tn AsIToupyia NG
KapdIdg.

Ta TTeEPIOdIKA ofjpata PITopolv va avaAuBouv oe pia osipd (aBpoiocua) atrAwv
NUITOVOEIdWY ONUATWY, TwV OTIoIWV Ol ouxvOoTNTEG €ival TTOAoIa piag BacikAg
ouxXvOoTNTOG PE TN XPrNOon Twv YETaoXnUaTIoPWY Fourier.

To ofua g TTeong Tou AiyaTog YTTOPE va TTPOCEYYIoOEi atrd éva TTEPIODIKO ONua JE
TTEPIOdO TN dIApPKEIa EVOG KAPOIAKOU TTAAPOU KAl TNV KUPATOUOP®N TOU €VOG TTAAUOU
TTOU eTTavVOAQUBAvETAl.
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To HKI™ ptTopei va 10 Bewpriooupe wg «TTePIodIKO» (TTapdAo TTou 10 didotnua RR Tou
HKT d¢v gival oxeddv mmoTé oTaBepd aAAG N PQRST kKupaTtopop®r gival oxedov TTavTa
ouoia).

To HKI™ ptTopei va 10 Bewpriooupe wg «TTePIodIKO» (TTapdAo TTou 10 didoTnua RR Tou
HKI dev gival oxeddv moT€ 01a0epd aAAG N PQRST kupatopop®n ival oxedov Tavta

ouoIq).
R

b T

— N—

|
Qs

A normal electrocardiogram (EKG)

EKG

Arterial
pressure

] Lubu I Dublr

To @uaiohoyikd HKI atroteAeital atrd éva €mapua (KUpa)P, éva «oUuuttAeyua QRS»
Kal €va €mapua (Kupa)T. To ouumAeypa QRS ouvhBwg artroteAcital amd Tpia
SI0QOPETIKG KUPaTa, Ta Q, R kKal S, TTou TTapdyovTal-Kal Ta Tpia-atro 1n diEAeuon NG
KapOIaKNG OIEYEPONG ATTO TIG KOIAIEG.
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Some
abnormal  Tachycardia (heart rate of over 100 beats/min)

Ventricular fibrillation (uncoordinated con-
ventricles)

"M}‘VMWW

Heart block (failure of stimulation to ven-
tricles following atrial contraction)

P“PFP‘PPL{\PPH
QRS QRS

QRS QRS

P RS | F Q85 1
BionAekTpIKG orjuaTa atmd To avBpwITIivo CWPa

(A6 onueiwoeig oo diadikTuo TG ETik. Kab. Tng latpikAg ZxoAng Abnvwy, Avvn
Aouiln)

http://mwww.physics.ntua.gr/~mmakro/index_files/Kef9_Electrical_signals_red.pdf
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[TOAOZQPAIPO KAl MAOHMATIKA

Mola oxéon €éxouv Ta PHABNUATIKA PE TO TTOdOCPaIpo? ~ Mia oxéon 1ou Ba Kavouv
TOUG QVUTTOWIAOTOUG va €KTTAAYOUV KaI TOUG UTTOWIOOUEVOUG VA OIYOUPEUTOUV ™

2.€ JIA ETTOXN OTTOU TO ETTAYYEAMATIKO TTOOOCQAIPO OV €ival JOVO CATNUA TAAEVTOU,
TUXNG KAl TTOAWV XpNMATWY ,n ETICTAKN avayvwpifeTal wg TO TTIO  XPrOoIUo
“gepYaAEio” yia TNV atrddoon opddwy Kal TTod0CPaIPIoTWV.

To moddoaipo eival TEXVN OAAG TAUTOXPOVA Kal ETTIOTAMN, KOl KABE TTAIKTNG
XPNOIMOTIOIEI YEWUETPIA, agEPOBUVAIKN Kal TIG TTIOAVOTNTES yIa va GTACEl TO PEYIOTO
a1TOd00N G ToU. Ta padnuatikd Traifouv 1600 KABopIOTIKO pOAO OTO TTaIXVidI, WOTE Ol
KOpu@aiol TTaiKTEG ouvOUAlouv Tov aBANTIONO WE TNV ETTIOTNUOVIKN OKEWN YIa va
gexwpioouv aTrd TOUG UTTOAOITTOUG TTAIKTEG.

MNa 11 ekTEAEOEIC @AOUA aTrd atrdéoTacn 23 PETPWVY N PTTAAA TTPETTEI va QUYEI OTTO TO
T8I TOU TTOdOCPAIPIOTH PE ywvia 16 poipwyv. MNa Toug de€lorddapoug TTPETTEl va
XTUTINBEI eAa@pd TTpog Ta Be€Id WOTE va TTAPEl Ta QAATOO KOl va KATEUBUVOEI pe
duvaun 1Tpog TNV £oTia. H apyikr Taxutnta NG PTTAAAg TTPETTEl va gival 95-115 xApu./
QOpa kar va repioTpépetal e 600 OTPOPEG TO AETTTO.

To yAmedo modoo@aipou TTou TTaifeTal To TTOOOCPAIPO Eival opBoywvio. To PAKOG
ToU gival a1rd 90 péxpr 120 pétpa Kai 10 TTAATOG Tou aTrd 45 péxpl 90 yétpa. ATo tnv
TENIK YpaAPUn KABE TTEPIOXNG KAl OTN PEON TNG UTTAPXOUV dUO KABeTa dOKAPIA, TTOU
aTTéXOUV PETAEU TOUG 7,32 Y. Kal guvdéovTal P’ €va opiOvTIo OKAPI TTOU €XEI UYPOG
atr’ 1o €00¢og 2,44 Y. AuTo €ival To TEpua.

To ynmedo 1T0d00PAipoU TO XWPICOUPE OE i0€G CWVEG OTO PAKOG KAl OTO TTAATOG.
Anpioupyoupe OnAadny €¢1 (6) opBoywvia. H emmBépevn TAeupd Kiveital atrd
aploTepd ota de€id. To opBoywvio ABI'A atroteAei TRV © apuvTikn ypapun™, 10 FTAEZ
TNV © geoaia ypaupn” kal To EZHO tnv  TemOETIKA ypaAPUA T . Ol TTEPIOOOTEPEG
EVEPYEIEG TTOU QQOPOUV TNV OTPATNYIKA OTNV Auuva, OTO KEVTPO Kal TNV €TTIOE0N
ekONAWvoVTal 0" AUTEG TIG CWVEG.

E€ioou onuavTikd cival kal Ta KeVIpIKA Kal TTAdyia TuApaTta. To opBoywvio AIKO
atroteAei 10 “apioTepd TAdGyio TUANA” , 7o IMAK 10 © péoo Tunua ~ kal 7o MAHB 10
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“0€eCI0 TTAQYIO THAMO™.

A A R o)
Aprartep
FAGRYEO TG
: K

- Miou gapa

Ao
TAGYIO THjE

SR e A

e 3

B Ao’ pupgy r Meouaia ypapg Z Eralevoer ypape H

A. 20oTtnpa 4-2-4

Ovopddetal €101 €1meIdf TECOEPIC TTAIKTEG KOAUTITOUV TNV QUUVTIKR YPOuur, dUo
TTQIKTEG TNV JECAIQ YPAUMN KAl TEOOEPIG TNV ETTIOETIKN.

Ag Bpoupe TTOoEG €TTIAOYES TTAOAG £XOUV 01 10 TTAIKTEG, EKTOG TOU TEPUATOPUAOKA .
O kdB¢ TTaIKTNG MUTTOPEI Va dWOEl TTACA OTOUG UTTOAOITTOUG 9 dpa 9 TTdoeg dnAddn
OUVOAIKG 9*10= 90 1rdoeg. Av €mAEEOUNE WG avwTaTo OPIO TNG TTAcAG, Ta 40 PETPQ,
ylati 600 1o pakpid “tagidevel n PmmdAa, 1600 MO TMOAVO Eival va KOTrEl aTrd
QvTITTOAO, Kal UTTOBE00UNE TTWG OAEG O TTAOEG gival TNV EPPEAEIO TOTE Ba £XOUE :
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O A 1raiktng é€xel : 4 emAoyég (oto B, I, E, 2)

O B maiktng €xel : 5 emAoyég (A, I, A E, 2)

O I raiktng éxe1 : 5 emAoyég (A, B, A E. 2)

O A 1raikng éxel : 4 emAoyég (I, B, E, 2)

O E maiktng éxel : 9 emAoyég (A, B, I, A, Z, H, ©, 1 K)
O Z mraiktng €xel : 9 emAoyég (A, B, I, A E, H, 0,1, K,)
O H mraiktng éxel : 4 emAoyég (E, Z, 0, 1)

O O 1raikTng €xel - 5 emAoyég (E, Z, H, |, K)

O | maiktng éxer : 5 emAoyég (E, Z, H, O, K)

O K 1raiktng éxel : 4 emAoyég (E, Z, O, 1)

2UVOAIKG 54 diaBéoiueg mdoeg o€ autd 1o ouoTnua. ATTO auTtég Hévo 4+4=8 TTA0EG
@TAvouv TNV ypapun emibeong dnAadn mooooTo 8/54*100= 14,81= 15%

B. Zuotnua 4-3-3

Me 6polo TpoTTO, 01 €TMIAOYEG TTA0AG 40 PETPWY O AUTO TO CUCTNUA Eival:
QMUVTIKOI : 4+6+6+4= 20

Méool : 7+9+7= 23

EmOeTikoi : 4+5+4=13

2UVOAIKG 56 Trdoeg pe TmooooTd  7/56*100= 12,5% oT1n ypauun E€TmiBeong.
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. 20oTnua 4-4-2

O1 emAoyég TTéoag givai :
ApUVTIKOI : 5+7+7+5= 24
Méoor : 7+9+9+7= 32

EmBeTikoi ; 5+5=10

2UVOAIKG 66 TTdoeg pe TooooTo 8/66*100= 12,1 % oTnv ypauun €mmibeong.

A. 2uoTnua 4-5-1

O1 emAoyég TTaoag eivai :
ApUVTIKOI @ 5 +7+7+5=24
Méool : 5+7+9+7+5=33
EmOeTikoi : =5

2UVOAIKG 62 TTA0EG e TTooooTo 5/62*100= 8% oTnV €MOETIKA YPOAUUN.
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Maparnpoupe 611 TO cUoTNPA 4-4-2 ( 66 evaAAaYEQ) €ival TO KAAUTEPO , evw TO 4-2-4 (
54 gvaAhay€g) ival To XeIpdTEPO.

270 4-4-2 KAOe TTaiKTNG £XEI TTEPIOCOOTEPEG ETTIAOYEG, KABWG utTdpxouv 66/100= 6,6=7
OUMTTQIKTEG O€ ATTOOTACH YIA TTA0d, VW OTO 4-2-4 uttdpyxouv 54/10= 5,4=5 TTQIKTEG,
KaTd péoo 6po, o€ atrdoTacn yia TTaoa.

To KEVTPO €ival n TTEPIOXT OTTOU TTAPATNPEITAI CUVHBWG 0 HEYAAUTEPOG CUVWOTIONOG,
KaBwg OAN n KukAogopia TNG PTTAAAG, oI TTAOEG aTTO TNV Auuva oTnv €TTiBeon Kai
avTioTPpoYa, TTEPVOUV ATTO TO XWPEO TOU KEVTPOU. ATTd auTrv TV GTToWn, TO €PYO TTOU
avaTtiBetalr oToug péooug, dnAadr TTOON DOUAEIA BIEKTTEPAILIVOUV TTaPaAApBAavovTag
Kal “poipalovtag” Tnv PTTAAd, atroTeAEi KOBOPIOTIKO TTAPAYOVTA O€ KABE aywVIOTIKO
ouoTnua.

MNa va doupe AoIrév 1TO0EG TTAOEG VOGS aywva( TTACEG TTPOG TA EUTTPOG, TTPOG TA
oW Kal atmmd TraikTn o€ TTaiKTn) TTEPVOUV aTTO TO KEVIPO O€ KABE aywvioTikd
ouoTnua.

210 4-2-4 €xoupe : 9/54*100= 16,66= 17% o€ KGBe pECO TTAIKTN, TTOAU aTTITNTIKOG, VI’
auTo TO oUCTNUO AUTO €XEl EYKATOAEIPOEI.

2710 4-3-3 €xoupe : 23/3*56= 14% o€ KGO PECO TTAIKTN.
270 4-4-2 €xoupe : 32/4*66 = 12% o€ KGO PECO TTAIKTN.

2710 4-5-1 €xoupe : 33/5*62=11% o¢c K&GBE PYECO TTAIKTN.

34



Apaye TT0I0 oUCTNUA Eival avwTePo attd Ta AAAa; H atrdvrnon dev gival Kal T000
mpogavrgs. [MoAAG eCaptwvtal ammd Tov Pabud oTtov oToio  emTnpeddeTal 1O
TOodO0PAIPO ATTO TIG OTATIOTIKEG TOAVOTNTES. Towg 0€ TEAIKN avdAuon, va gival ol
TTQIKTEG TTOU KAVOUV TO GUCTAA Kal OXI TO aVTiBETO.

. Auuva {wvnc Kard KUKAo oro ouornua 4-4-2

KdaB¢ 1TaikTng €ival n kopu®n 1I00TTAEUPOU TPIywWVou TTAeUpdg 20 péTpwy. ETTiong kGBe
TTaiKTNG €ival TO KEVIPO KUKAoU akTivag 20 pétpwyv. O1 KUKAoI aAAnAoTEéuvovTal Kal
€101 OgV PEVEI XWPOG TOU yNTTEDOU OKAAUTITOG.

I". Apova Covg ketd kokho oto shotna 4-4-2.

To dBAnpa pe TOUG TTEPICTOTEPOUG PIAOUG OTOV KOOMO, OUvVavTa Tnv €moTAPn. 'H
MO CWOTA, N EMOTANN ME Ta oUyXpPova YECQ TTou OIaBETEI KATOPBWVEI va PEAETNOEI
Ta EVvOOTEPQ TOU BNUOPIAECTEPOU ABANNATOG OTOV KOGHO : TOU TTOS0CPaipou
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XPYYXH TOMH XTH ZOH MAXY

Mola gival n onpacia Tou payikou apiBuou 1,62 otn {wn pag; TGoo n euon 6co Kal
ol KAANITEXVEG paiveTal 6TI akoAouBoUV TOUG KAVOVEG TNG apuoviag, n otroia BacifeTal
O€ JaBnuaTIKOUG TUTTOUG TTOU €ixav eTTIVOACEI oI apxaiol EAANveG.

Opioudc: H xpuony toun &iver 1o onueio mou mpémel va Oiaipedsi éva
EUBUYpauO TUNHA, WOTE 0 AGYOS TOU WS TPOCS TO UEYAAUTEPO TUHMA va IooUTal
ME TOV AOYO TOU UEYAAUTEPOU TUNMHATOS WS TTPOS TO MIKPOTEPO.

Anradi
a.—|—b_ a
a b T

Ao v 8£&1a 10O TA TTALPVOVE OTL
a = ob
Avukadoteovrag £xovue

bo+b by
bp b’

Antaroi@povtag ta b taipvovue

p+1

— =
e

ITov TeAwa diver
i,,-:JE —pw—-1=0.

H mapamavew devtepofadpa e€icwon £xer pia povo Oetikn Avon, tnv

1+ 6
o +T\/_m1.618033988?...
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LYTOPIKH ANAAPOMH

O MNuBayépag utrooTAPIZE OTI ATTOTEAEI MIO ATTO TIG KPUMMEVEG OPMOVIES TNG
@uong. O IkTivog Tn Xpnoipotroinoce otnv Karaokeun Tou MNMapBevwva kal o Nta
Bivrol ota utrépoyxa yupvd tou. Kavévag Opwg eV PTTOPOUOE VO QAVTACTEI OTI
XOPOKTNPI(EI TN HOPQPN PUOIKWV OXNUATIOHWV Ot OAEG TIG KAIJOKEG TWV
MEYEBWYV, a1rd TIG MIKPOTEPEG, OTTWG Eival TA OOTPAKA, WG TIG MEYAAUTEPEG,
O1TWGg gival o1 KUKAwVEG Kal ol yaAagieg. Mpokeital yia tn Xpuon} Topn.

O1 apxaiol €EAANVEG HOBNUATIKOI, PE TN YVWOTA aduvauia ToOUuG TNV TEAEIOTNTA TNG
appoviag, gixav dWaoel EEXWPIOTH onuacia otn diaipeon VoG EUBUYPAUPOU TUIUATOG
o€ «u€CO Kal AKPo AGyo». H apkeTd OKOTEIVR) AuTr] BIOTUTTWON ONUAivel, Je atTAd
AOYIQ, va XWwPIOOUWE Pia ypauun o€ dUo Avioa Tunuarta, €101 WOTE 0 apIBUOG TTou
TTaipvoupe av OIaIPECOUNE TO PAKOG TOU PEYAAOU TUNAPATOG PE TO PMAKOG TOU MIKPOU
va IoouTal YE TOV apIOPO TTou TTaipvouue av dIaipECOUME TO MAKOG OAOKANPNG TNG
YPOUMNG ME TO MAKOG TOu peydAhou. O aplBudg autdg OVOPAOTNKE aTTd TOUg
apxaioug Xpuon Tounn Beia avaloyia kal icouTal, TrepitTTou, pe 1,62. Kard Toug
apxaioug EAAnveg n Xpuory Toun dlaipoUoe PIa YPAPMKN ME TOV TEAEIOTEPO AICONTIKA
TPOTIO, Kal yia ToV AOyo auTtov o MNMAdTtwvag Bewpouoe 0TI 0 apIBPOSG auTdg BPioKETAI
OTOV UTTEPOUPAVIO TOTTO. H @aIvOueEVIKA aTTA} QUTA KOATOOKEUN QTTEKTNOE MEYAAN
onuacia Je To TTEPACHA TwV alwvwy. MNa TTapddeiypa gival ywvwoTd OTI UTTAPXOUV
avBpwTtrol pe ynAd moédia kal GAAol pe kovtd._O Leonardo da Vinci (1402-1519) civai
YVWOTOG YIO Ta €MTEUYUATA TOU TOOO OTIG ETTIOTAMES 000 KAl OTIG KAAEG TEXVEG. 2T
¢pya TOU XPNOIUOTTOINCE TTOPACTATIKI) YEWMETPIO TTPOKEINEVOU va dnUIOUPYACEl Ta
TTPWTA  TTAPOUOPPWHEVA  TTAEypaTa, Ta oTtroia Otav  €1dwbouv atmd  KATTOId
OUYKEKPIPEVN Yywvia epgaviovtal kavovikd. O peyahog autog CwypAagog Tng
Avayévvnong Bewpoucoe o611 amd OAoug Toug duvatoug TUTTOUG QvOPWITTIVWV
OCWHATWY QAIVETAI TTIO «QPUOIKOG» OTO avOPWTTIVO PATI EKEIVOG OTOV OTTOIO O OUPAADG
Xwpilel To cwua o€ JEOO Kal Akpo Adyo. ETol yia évav «péco» avBpwTto ue UWog
1,80 pétpa, o ou@aldg Bpioketalr o amméoTaon 1,10 amd 10 £€dagog. 'ETol oxediaoe
Kal Tov yvwoTo BiTpouBio avrpa.
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Tnv xpuor TouR OTnv TEXVN TOUG XpPNnOoIdotroinoav Kal TTOAAOI GAAoI peydAol
Cwypdgol 6Tmws ol Johanes kepler, Maurits Escher ,Van Gogh kai Salvator Dali.
Mépa Ouwg amd TN dlaipeon euBUypappwy TUNUATWY, n Xpuor Toun Taidel
onuavTikdé poAo oTnv alIoBnTIKA Twv €m@aveiwy. MNa Tapddelyua, av TapouUCIAoETE
oe pia opdda avBpwtiwv opBoywvia TTapaAAnAdypapua pe dIAQopEeG avaloyieg
TTAEUPWV, Ol TTEPIOOOTEPOI ETTIAEYOUV WG «OPHUOVIKOTEPO» AUTO TOU OTTOIOU Ol TTAEUPEG
éxouv Aéyo ioo pe Tn Xpuor Topn. H 1don autr) ATav AdN yvwoTh 0TOUG apPXITEKTOVEG
NG apxaiag EAAGDAG, 6TTwg deixvel To yeyovog 0TI N Bdaon Kal To UWog TnG TTpdoowng
Tou lMapBevuva, av CUVUTTOAOYIOEI KAVEIG KAl TO TUAMA TOU AETWHATOG TTOU AEITTEl,
éxouv Adyo ico pe Tn Xpuor Toun._O Fibonacci etriong Arav oAU yvwoTog oThv
ETTOXI TOU KaAI avayvwpifeTal CANEPA WG O NEYAAUTEPOG HaBNuaTikdG Tou Meoaiwva.
MevvABnke oTn dekaeTia Tou 1170 kai mé€Bave 10 1250.H oeipd Fibonacci gival n ogipd
oTnV oTT0ia 0 KABE apIBuOG gival To ABpPoIoPa Twv dUO TTPONYOUUEVWY TNG OEIPAG KAl
eivainl, 1, 2, 3,5, 8, 13, 21, 34, 55, 89, 144, 233, 377, 610, 987, 1597, 2584, 4181

O AOyog duo diadoxIkwy (euyaplwv TNG OEIPAg ovoPAdeTal Xpuaor avaloyia kal
gival o ¢=1.618033989..
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H mrpbéooyn tou MapBevwva atroteAei Eva TTapadelypa Xpriong TNG XPUong TounAg
oTnNV apxITeKTOVIKN. H idla avaloyia epgavifetal o€ TTApa TTOAAG KTAPIA KAl TTIVOKEG
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H EQAPMOIH TH2 2THN KAOGHMEPINOTHTA

2TH @Y>H

O lMNMuBaydpag cixe TTapatnpEroel 0TI Ol TTEPICOOTEPES avaAoyieg oTnv UOn TEivouv
VO aKOAOUBOUV HIa CUYKEKPIYEVN avaAoyia, Tnv Xpuor Toun @. Ouopea cwuata Kal
TTPOOWTTA avOPWY Kal yuvaikwv Bacifovial o€ autiv Tnv avoloyia. Autiv Tnv
avaloyia akoAouBnoav ol peyahol KOAMITEXVEG KAl QPXITEKTOVEG TNG apXAIOTNTAG,
OTTWG 0 YAUTITNG Peidiag (atro Tov OTToIo TIPE TO APXIKO YPAPKA @), aAA& Kal TnNG
pwuioouvne. H onuacia tng Xpuong TouAg Ouwg dev TTEPIOPICETAl OTIG KAAEG TEXVEG,
OTTWG iCWG Ba PTTOPOUCE VA CUUTTEPAVEI KAVEIG €K TTPWTNG OWewg. O1 TTpaydaTIKA
EVOIOPEPOUOEG EQAPUOYEG CEKIVOUV ATTO TNV KATOOKEUR, PE Tn Bonbeia Tng Xpuong
Toung, evdg AAAOU YEWMETPIKOU OXAMOTOG, TTou ovopaletal AoyapiBuikn 2eipa. H
KaTaokeun autr) Bacidetal otnv akOAoudn 1010TNTa TWV «XPUOWV» opBoywviwyv. Av
«KOWOUUE» Eva TETPAYWVO aTTO £va TETOIO OPBOYWVIO, TOTE TO HIKPOTEPO 0PBOYwWVIO
TTOU aTTodével  €ival  TTAAI  «xpuoo»! Me TOV TPOTTO QUTOV  UTTOPOUME  va
KATAOKEUAOOUNE MIa akoAouBia atrd oAoEva Kal JIKPOTEPA «Xpuad» opBoywvia, TTou
Bpiokovtal To éva péoa oto GAAo. H AoyapiBuikh oTreipa €ivar 10 oxfua TTou
oxnuaTideTal o€ auTr) TNV akoAoubia Twv Xpuowv opBoywviwyv, av eyypAYoulue o€
KABOE TETPAYWVO €va TETAPTOKUKAIO
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Av o1 avBpwrtrol emAéyouv Tn Xpuor Topr yia aiobnTikoug AOyoug, TI UTTOPOUUE va
TTOUME VIO TN QUON, TTOU ETTIAEYEI TN AOYOPIBUIKA OTIEIPA VIO VO «KATAOKEUAOE» UIA
TANBwpa armd Oopég;, O1 emoTAPOvEG £Xouv dIATTIOTWOEl ME EKTTANEN OTI n
AoyapiOuIK OTTEipa eu@aviCeTal 0€ OXAMATA QUOIKWVY QVTIKEIMEVWV HE EVTEAWG
OIOQOPETIKEG IDIOTNTEG. 2TN MIKPOTEPN KAiyaKa ep@avifetal oTa O0TPAKA TTOAAWV
BaAGoCIwV opyavIoPwyY, OTTWG YIa TTaPAdelyua €ival 0 vauTiAoG. TNV evOIAUEDN
KAIJOKO EP@avICeETal OTO OXNHA TWV KUKAWVWY, OTTWG ATTOTUTTWVETAI XAPOKTNPIOTIKA
OTIC QWTOYPAPIEG TWV HETEWPOAOYIKWV dopuPOpwyV. TEAOG O0Tn PEYOAUTEPN duvaTh
KAIMOKQO EU@AVICETAI OTO OXNHUA TWV OTTEIPOEIdWYV YOAAgIWY, TEPACTIWYV OXNUATIOPWY
aTTO EKATOVTADEG DICEKATOUPUPIA ACTEPIA, TOUG OTTOIOUG UTTOPOUUE VO OTTOAAUCOUUE
OTIG QUTOYPAPIEG TWV CUYXPOVWV TNAECKOTTIWV.

Molog cival apaye o BaBuTEPOG AOYOG TTOoU KAvel Evav aplBud, KATOOKEUAOUEVO UE
Baon pia a@npnuévn padnuartikr 1010TNTA, va £XEl TOOO ONUAVTIKEG EQAPPOYEG OTN
Quon, kal JAAIoTa 0€ TOOO BIAPOPETIKA cuaTruaTta; Ta 60TPaKA, Ol KUKAWVEG Kal Ol
yoAagieg dev €xouv Kapia Koivr] 1010TNTa Kal JIETTOVTAl aTTd EVTEAWG DIOPOPETIKOUG
QUOIKOUG vOpoug. H avamtuén Twv ooTpdkwyv eTTnpedleTal atmd Tov dIaBECIUO XWwO.
H dnuioupyia Twv KUKAWVWV OQEIAETAI OTN pory Tou uypou aépa atrd TTEPIOXES
UWnANg Trieong o€ TTepIoxéG XapnAng. Adyw Tng TEPICTPOYPNS TnG NG, Ta peluara
TOUu aépa aTrokAivouv ammd Tnv e€uBcia, €101 WOTE OTO POPEIO NUICPAIPIO OAoI Ol
KUKAWVEG VO TTEPIOTPEPOVTAI avTiBeTa aTTO TN QOPA TWV OEIKTWV TOU POAOYIOU EVW
OTO VOTIO NUIOQPAipIO avTioTpo®a. TEAOG 01 OTTEIPEG €ival TTEPIOXEG VOGS yaAagia OTTou
UTTAPXElI OUYKEVTPWON QOTEPWY, OKOVNG KAl AEPiWV, Ol OTToiEG dnuIoupyouvTal OTav
KATTO010G AANOG yoAagiag Tepdoel o€ KovTivh atrooTtaon. ®aivetal Aoimrov 011 n Xpuon
Toun arroteAei évav apIBPO e «TTAYKOOMIES» 1010TNTEG, TTAPOUOIO PE TOV APIOUO 1T =
3,14 o o1roiog 1I000TaAI YE TO TTNAIKO TNG TTEPIPEPEING EVOG KUKAOU dI& TN BIAUETPS TOU.
Na Tov Adyo auTtdv ol padnuartikoi TTapioTdvouv Tn Xpuar] Tour ye €va GAAo eAANVIKO
YPAPUQA, TO @I, OTTOTE £XOUME OTI @ = 1,62.
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2THN TEXNH

O1 paBnuatikég avaloyie¢ Tou aydAuyatog "Aopu@opog” Tou apxaiou YAUTITN
IMoAUKAgITOU, avaAoyieg o1 OTToiEC XpNOIYOTTOINONKAV WG TTPOTUTTO ATTEIKOVIONG TOU
avBpwTrivou cwpatog atrd Tnv KAaoikl EAAGda, 1o BITpoURIo Kal 0Tn CUVEXEIQ PEXPI
TNV UoTEPN Avayévvnon. H xprion tng HaBnuartikng avaAoyiag TnG XpUoHS TOPNG atrd
TOV d1donuo apxaio yAUTITn Pe1dia (TTpog TIAV Tou OTToiou AAAWOTE TTOAAOUG QIWVEG
apyoTepa n AUon TNV ovouaoe PE TO apXIKO Tou ypduua P) Kal oTn CuvEXEIa aTNnV
Avayévvnon atré Toug OdlaonuoTEPOUG KAAANITEXveG TnG Omwg o DaVinci. O
ETTNPEACHOG  ONUAVTIKWY  YAUTITWV  aTT0  OUYXPOVoug VEOUG  KAAdOoUG  Twv
MaBnuaTtikwv o01TTwg N ToTtroAoyia.

O kavovag Aéel OTi: ab/ac=ac/cb= 1,618. AnAadr €Gv €xeIg éva TeETpAywvo 1x1 10
KAAUTEPO TTAPAAANAOYPAUMO TTOU PTTOPEIG va BYAAEIS aTTd aUTO Kal £TOI VA €XEIG TO
ouvaioBnua g xpuong TouAg Ba eival To 1x (1x1.618) = 1x1.618. ATTO ekei Kal TTEpa
TToAAaTTAao1GdovTag 1 dlaipwvTag Pe Tov idlo aplBuod, Ba £xeig To KaAuTtepo feeling
than ever otnv eikéva. AANIWG, TTapouoiwg dnAadn Taileic ye Ta 2/3 4 10 1/3. O1
idleg OouvOAKeG agopouv kal oTn AQWn owToypagiag. ATO KATW EXOUME MIO
QwToypagia TTou BAETTEIC OTI OTAV €XW Xwpioel oe €vav KavapBo ue 1/3 kai 2/3. H
KoupTiva yepicel To 1/3 Tng €IKkOVag o€ TTAATOG. 2T0 UWOGS £XoUUE dlaIpETEl dla Tpia Kal
EXOUME €va avTIKEIUEVO O€ KABE KOUTAKI. OAa Ta KOUTAKIO QUOIKG akoAouBwvTtag Tov
Kavova  YTTopouv  va  utrodiaipeBouv  avaAoywg  Kal €101 BPIOKOUME
TN CWOTH B£0N TOU OKAPTTO yIa PIa APTIA OTITIKA £IKOVA.
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H akoAouBia Fibonacci orn euon

H akoAoubBia Fibonacci €ival pia ogipd otnv otroia KABe apiBudg gival icog e
TO GBpoiopa Twv dUO TTponyouuevwy. H oeipd egeAicoeTal wg €ENG:

1,1,2,3,5,8,13,21,34,55,89,144,233,377,610,987,1597,2584,4181...

O1 apiBuoi  Fibonacci, atmoteAwvtag 10 apIBUNTIKO cuoTnua TG QUONG,
eM@avifovtal TTavioU O€ auTr, KaBWwg oxetiCovral ge TNV avdmTuén kaBe (wvtavou
opyaviopou.

2uvnOIoPEVO aAAG XOPOKTNPIOTIKO TTOPAdEIYUA TNG EQAPUOYAS TWV apPIOPWY
Fibonacci otn @uon kaBiotatar 0 TPOTTOG AVATITUENG TwV QUTWYV. AyvOWwvTag Tnv
akoAoubBia Fibonacci, Ta @uUTA peyaAwvouv atmAd, HPE TOVv TTO TTPOCYOPO KAl
atrodoTIKG TPOTTO. AVOAUTIKOTEPA, OTO QUTO NAIOTPOTTIO, N KATAVOMN TWV OTTOPWV
gival KUKAIKR. 'ExovTtag dITTAR KaTelBuvon, n oTTEipa gival TOTToBeTnUEVN TTPOG Ta £EW
Kal avTioTpo@a atd 10 KEVTPO Tou AouAoudiou. O apiBudg Twv OTTEIPWY Kal TTPOG TIG
Ouo kareuBuvoeig gival duo diadoxikoi apiBuoi oTnv akoAouBia Fibonacci.

‘Eva akéun tpavo trapdadeiypa NG akoAouBiag Fibonacci eival o TrepiTeXvVog
TPOTTOG YE TOV OTTOIO €ival KATAVEUNUEVES Ol OTTEIPEG OTA Koukouvapia H avattuén
TOUG £XEl WG apeTnpia TN Bdon, étTou BPIOKOTAV O PiOX0G, Kal TTNyaivovTag KUKAIKA
OoTnNV KOPU®H.

Tnv akoAouBia Fibonacci akoAouBouv 1600 TO0 KEAUPOG Twv CaAlyKapiwyv 600 Kal TO
KEAUQOG Tou vauTidou(paAdkio). H povadikl dia@opd TToU CNUEIWVETAI PETAEU TWV
OUO opyaviopwy gival 0TI TO KEAUPOG TOU VauTiAou avaTrTUoOETal O€ TPIOBIAOTATEG
oTIeipeg, o€ avriBeon e TO KEAUQOG TwVv OAAIYKOPIWY TTIOU QvATITUOCETAlI O€
0100100 TATEG OTIEIPEG.
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AGiCel va onuelwBei kal n oxéon TNG akoAouBiag Fibonacci pe 10 avBpwITivo
ocwpa. Kabe avBpwtrivo ov éxel 2 xépla, kabeva atmd Ta otroia €xel 5 ddkTula. KdBe
OAKTUAO aTtroTeAeiTal atrd 3 TuAPata TTou Xwpifovral amd 2 apBpwaoels. OAol ol
TTpoava@epBeicavTeg apiBuoi avrikouv atnv akoAouBia Fibonacci.

Eival agloBaupacTto 10 TTWG N QUON €v ayvoia TnNG XPNOIYOTIOIEi OE TOOOUG
TTOAOUG TOMEIG Ta pabnuatikd. Eivar mrpo@avég 611 n @uUon Ogv ETIOIWKEI TNV
aglotroinon TNG akoAouBiag Fibonacci aAAG autr ep@avietal wg 1o deuTEPEUOV
ATTOTEAEOUA PIag TTOAU BabuTtepng @uaoioAoyiknig dladikaoiag. TeAIKA, 0 KOOUOG OTOV
OTT0i0 COUE €ival TIPAYUATIKA EKTTANKTIKOG!
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MAGOHMATIKA KAl KAGHMEPINOTHTA

‘Eva ouvnBiopévo Tpwivo, evog ouvnBiopévou avBpwTTou

ApBpo Tou Teukpou MixanAidn o€ epnuepida

To padidpwvo-gutrvnThpl Tou Oavdon xtutnoe oTig 7:00. Xdpn otnv Ynelokni
TEXVOAOYiaQ, Baciopévn oTNV TO OWNATIO
YEMIOE POUCIKN, AEG KAl YIa opxXNoTpa oAOKANPN €ixe paleuTei OTO TTPOOKEPAAS TOU.
2NKWONKe. Ze dEKa AETTTA TO WuUyEio Kal TO QOUPVAKI TOU, TTOU AEIToupyoUoav ME

TToU ATav UTTEUBUVN Kal
yla Tnv ac@aAini Asitoupyia tou ABS oTOo auTokivnTd TOU - TOU €gac@AAlicav éva
TTAOUCIO TTPWIVO. ZTIG 7:40 TTANKTPOAOYOUCE OTO OUVAYEPUO TOV TETPAWNPIO KWOIKO
TOU — AE€l TTWG O eVOEXOUEVOG DIOPPNKTNG EiIXE MOAIG 1
oTig 10.000 mlavaTtnTa va Tov TTapaBidoel — KiI €Quye AOUXOG yia T OouAeld. MTrrke
oTO PETPO - AANO Baupa KiI auTd, orfpayyeg, Kavaiia utTtovopwy, diKTua TTAPOXNAG, MIa
OAOKANPN uttéyela TTOAN oxedlaouévn Ye Baon Ta - BoAeuTnkKe
KI AvoIEe TNV epnuepida. «Meiwon Katd 12% Twv atuxNUATWY PETA TNV EQAPPOYH TOU
OAKOTEOT. 27% Twv 0ONywvV OUMPHOPYWONKav ndn ME TOUG VEOUG aAuUOTNPEOUG
KAvVoVIoPoUG». 12%, 27%! Kal TTwg 1o Bprkave; Ta vuxia Toug yupicave; MNopioe ota
abAnTmikd. O KwvoTavtivou va oTéAvel ye Kepahid oTta dixTua 10O

— TN MTTGAQ TOou TT0d0C@aipou dnAad — dEaTTole 0TV CEAiIda.

211G 8:30 £utraive 0oT0 ypageio. Avolge Tov uttoAoyioTA (ATav YEUATOG OAOKANPWHEVA

KUKAWWOTA Baciopéva otnv aAAG 0 @avaong ouTte TO NgEPE OUTE

NBeAe va 10 paBel) kal PTTAKE oTo lvtepver. O kwdikag RSA Baciopévog oToug

TOU €EQOQANICE PO AOQOAR OUVOEDT Kal AVOILE TO NAEKTPOVIKO

Taxudpopeio. MAvupa amdé 1N Mapia! — 10 TTPéowTTo. KaAd kopitol n Mapia,

oKEPTNKE. KaAhiepynuévn, TTpooxapn, oTpTtdla, dpop®n. ‘Eva povaxa Kkouooupl €ixe.

21Toudade . Xdbnke va otrouddoel KAt GAAo, KATI TTIO KOvTd oTnv

Kabnuepivr) ¢wr, KATI XproIgo TeEAooTTAvTwY! 'ETO1 OKEPTNKE O OavAong Kal Bynke
ETTEIYOVTWG a1T' TO e-mail yiaTti TTAnciale o dIEuBUVTNG.
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'NQZTEX PHZEIZ T'IA TA MAGHMATIKA

" O avBpwrtrog cival éva kAGoua tmou apiBuntn €Xe€l TNV TPAyLATIK Tou aéia Kai
TTAPOVOLACTH TNV I0EQ TTOU EXEI YIA TOV EQUTO TOU.

O apiBuntig¢ mapauéver o idiog ( dnAadn n mpayuatikn aéia Tou avBpwITou ).
[T auté 600 ueyaAurepog givai o rapovouaoTis ( N 16éa TTOU EXEl yId TOV EQUTO TOU )

Téoo uiIkpoTEPO gival To kKAGoua (dnAadn o avBpwirog ).

Néwv ToAoro1 . Pwoog Aoyoréxvng.

" Mdvo dU0 YAWOOEG €XEl O AVOPWTTOG VIO VA QVTIMETWTTIOEI TNV TTPAYMATIKOTNTA , TA
MaOnuaTiké kail Tnv TToinon”

Xai(eptrepyk BpaBeio NOptTeA 1932.

MaBnuatika kai 1oinon €ivar duo TTapabupa pag TPog Tov K6opo. H B€a 1mou 10
KaBEva TTpooPEpPEl gival dIAQOPETIKI ATTO TNV AAAN , KATA £va TTapddoo OpwG TPOTIOo
gival OUPTTANPWUATIKEG PETAEU TOUG , YEYOVOG TTOU AVTAVOKAG Kal OTn OIK pag
Oiduun @uon : Aoyikn - ZuvaiodBnua™.
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EPQTHMATOAOIIO

1. ¢ evdia@épouv Ta pabnuatiké; NA oxﬂ_frmi:

a)eival SUOKOAa
B)eival BapeTda
Y)uou eivar adidagopa

5)6AAo

2.0a oou dpeoe va aoXoAnBeig eTTayyEAPATIKA OTO PEAAOV PE TO HOBNUATIKG; MD
OXI

3.MM6co xpovo agiepwvelg (kaBnuepivd) oTo  diIdBacua  Twv  PaBNUATIKWY;
KA©OOAQY AIFO APKETO MOAY

’ 7

4. Ocwpeic TIWC TTPETTEN va auénbo va PEIWBOUV o1 WPES TWV padnuatikwy; NA
MEIQOOYN NA AY=HOOYN

5. MoTeveIg TG Ta JaBNUATIKA €Xouv €QApPOyR O0TAV KABNUepPIv pag Cwn; MI:I
OXI

6. & evOIaPEPEl TTEPICOOTEPO O KAADOG TNG AAyeBpag 1 TNG yewpeTpiag; AACEBPA
FrEQMETPIA

7. Eivai 1o yaBnuarikd eTMIOTAWN N OTToia avaTTuoosTal ouvexws; NAIL | OXI| |

8. Oa é&mpeme 1A PAONUATIKG va gival TTPpwTEUoV PABnua oTiG laveAAadikég
E¢etdoeic; NAI|  |oxi|
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BiBAia
O@eddwpog I'. E¢apxakog T1épog A’
IZTOPIA TON MAGHMATIKQN

Ta padnuaTtika Twv BaBuAwviwv kal Twv Apxaiwyv AlyuTrTiwy

BayyéAng Zmmavdayog-PouAa 2tmravdayou-AsoTtroiva TpauAou

O1 MaBnuarikoi TnG Apxaiag EAAGdag
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EmpBAETTOVTEG KOBNYNTEG : MatTTag M'pnyoplog — MTrakdpag lwavvng
MaOnTéG TTOU CUMMETEIXQV:

A’ouada: BaBuAwviakd MaBnuaTik&-Bloypagieg 2 TToudaiwv
MaBnuaTtikwv-MadnuaTtikd otnv latpikn

MTtraAa@a MNapaokeun
2Tapatn EAévn

PiCou MavayiwTta
MAAlou Mapia

B’ opdda:MabnuaTtikd otnv Apxaia Aiyutrto-MeAiooeg kai MaBnuaTiké-
AkoAouBia Fibonacci

2Taupou lwavva
daoid BaolAiva
2TapATn AauTTpivi
21apavTda loaBEANa

[ opada: Opioudg kKar kKAGdol Twv Mabnuatikwv-MabnuaTikd Kai
TTodOCPaIPO

Tolapn EAévn
XpioToyiavvn Anuntpa
2iokag Eudyyehog
Bépyog Newpyiog

A’ opada:Xpuor Topn-ZTACEIC KAl QVTIAWEIC TWV PabnTwyv Aukeiou
ATTEVAVTI OTA JaBNuaTiKG

NAatrra AyyeAkni
NTéTOoIKa KwvoTavTiva
2 UMEWVION Aavan

OcloTTOUANOU XpUOoa
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