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NNEPIAHYH

2Ty 100ynon TEPLYPAPETOL Uio. O100KTIKY Tpotacy oty oAn g Alyefpas e B’ Avkeiov xou
ovykexpyéva oto 4° Kepdlaio mov avagpépetoan oty Exfetiki xor Aoyopifuixn ovvéptnon. H Sidoxctiki
Tpotoon mepLioufiavel kaBoonyoodueves SPacTHPIOTNTES UE TOVS DIOAOYIOTES, GOUTANPDVETOL OE OmO UIKPES
10TOPIKES OVOPOPES, Bewpdviog 0TI 1 10TOPIKH CLVIGTOOO. €IVOL OTOPOITHTH VIO, THY OAOKANpwan THe
KOTaVONoNG H1ag EVVo10g.

O1 a16)01 Y10, TN d1daKTIKY Hag TPoTaoy eivai ol TapoxdTw:0

1.Na katovoRoovy o1 uadntés, Heéoo. omo io. 16TOPIo. AVATOKITUOD EVOS KEPALALIOD, TH O100LKAGIA OPIUOD
00 apiBuod e. Me tw Ponbeia de tov mpoypduuarog Function Probe (Ilapabvpo ApiBuounyaviy) apod
vroloyioovy didpopeg Tyés tov (1+1/:)", va mapotypiicovy ott kabwg to v avlavel, to (1+1/V)" mpooeyyile
TOV TPOYUATIKS OpLOuo €.

2.Na dromiotdoovy o1 uadntés uéow evig mepduarog kar ) Porbeto ov mpoypduuaros Function Probe(

X

HopaOovpo IMivaxag keu I'pdpnua), 611 5 exbstixy ovvaptnon Y = € chvar éva LOVTELO TOV TEPLYPaYEL
QOIVOUEVO. OE OLAPOPOVS ETLTTHILOVIKODS KAGOOVG.

3.No. diamiotdoovy to Toudid péow pag dpactypiomnroc ue to sketchpad 4.03,7p pvowi onuacio twv
AoyapiQuwv ue Poon to e.

AEEEIX KAEIAIA: o apiBudg e, vouog exbetikng uetafolng, Dvoikoc loyapibuog, Nerépiog
AoydpiBuog

EIZATQI'H

Y115 0dnyieg tov IMadaywywod Ivotitodtov yioo o Mabnpotikd, 6to KePAANo OV 0Qopd
v ekBeTikn Kot AoyapBuikn cvvdpmnon , avaeépovior HeToEd dAAmv kat ot e&ng otoyotl. Ot
pabntég mpémet:

e No pmopovv vo meptypdeovy T S1odtkacio optoov Tov optfpod e

e Noa yvopifovv 6Tt 1 AoyopBuks| cuvdptnon pe PBdon to e gival 1 cuvaptnon Ue TNV

omoia kKGBe Beticdg aplBpdc y avtictoryileTol 6To LGS TOL AoYApOpO

OeAoope AOTOV Vo KAVOLLE ol SIOUKTIKT TPOTACT TOL VO TEPIAAUPAVEL TOVG TAPATAVE®
6T0Y0VG Kat emmAéov Oa tovilel T onpacio Tov VOUOL TG eKOETIKNAG HETOBOANG.

Oeopdvtog O6tL M padnon Tov poONUOTIKOV gival plo KOTOOKELOOTIKY dladikacio
TPOTEIVOLUE pia GELPEG amd dpaoTnprotnTeg mov Ba Pfondncovy 1o padnT) vo cuupeTéyel Evepya
GTNV 01KOdOUNGN TG YV@dGNS tov. ITowo e1d1kd Tpoteivovpe Kot dpacTnplOTNTES LE VITOAOYIOTEG
yori:

o Ot pafntég pe tn Pondela TV VTOAOYICTMOV dPOCTNPLOTOLOVVTAL KOl CUTEVEPYOVV.

o Ot pafntég pobaivouv va mapatnpovy Kot vo SIuTUTOVOLY EIKACTEG.

o  Otvroroyiotég fonbodv TNV evepyNTIKY GLUUETOYN TOL paBnTh 6TN Labnon.
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e Bonboldv ot cvvepyotik pabnon pio Kot PTpootd amd TOV VTOAOYIGTH UTOPEl va
dovlevet po opdda 2- 3 wadidv 1 omoia Ba Tpémer va cuvepyaotel Yo Ty e&oy@yn TV
GUUTEPAGLATOV.

e O H/Y o¢ emomtikd péco Ponbd omv xotovomorn tov evvolidv kabdg Kot omnv
avaKdALYT 0 TOVG LOBNTES WOTHTOV TOV EVVOLDV OUTAOV.

e  Xyupfdrovv omnv amodécpevon ToV podNTOV amd aVTIMWELS Ue TIC omoieg M pabnon
epoaviCetot oov dladtKacio amToUVnILOVELGNG.

e Bonbd otovg ypnyopoug vToroyiooOs amelevfepmdVOVTAG oG O SOVAELL POLTIVOG KoL
£TO1 TPOGPEPOVTAS Hag XPOVO Yo SNUIOVPYIKN EpYaGia.

A) OPIXMOX TOY ¢
ARo1ToOPEVOS YPOVOG: L1 SIOUKTIKY DPOL.
A1dakTIKOS 0TOY0S
e No pmopodv vo meptypdeovv T Olodtkacio. opiopod Tov opBpod e, péco amd To
TPOPANUE avoTOKIGHOD &vOG Kepoioiov 1,2.3...v @opéc 10 YXpdvo, Ge {ca YPOVIKA
SloTpaTOL.
e Noa géokeimBovv ta mandid pe to mpdypappo Function Probe (mapdBupa ApiBupopnyovi
Kot ypaenua) mov Bo tovg Ponbnoet oTic dpacTNPOTNTEG AVTOD KOl TOV ETOUEVOV
HaOnpiTov.
Méoa d1dackaliog
o Qo ypnoonombei évo amocmacpa omd to Pifiio tov Ntevi I'ketl ““To Bedpnpo tov
TOTAYGAOL”’, Y10l Vo SIEYEIPOVLLE TNV TEPLEPYELL KOl TO EVOLUPEPOV TOV HOONTAV.
o Qo ypnoyonombel T0 EpYOOTNPL TOV VIOAOYIGTOV Ko Ta Tpoypappata Function Probe,
Y10 VoL VTOAOYIGOUVV Ot LabNTES TIg TIES Tov (1+1/v)v yio d1dpopeg peydleg TILES TOV V.
Aoun pabjuarog
Kot apyxés o kabnyntg Ba dwPdoet 10 amdécmacpo amd to Pifiio ‘To Bedpnuo Tov
TATOYAAOL’ TTOL TOPATIOETAL GTN CLVEYELXL. 2T GUVEXELD T OOl pe T Pondeta tov mapabHpov
Appopnyavi tov mpoypauuatog Function Probe vrmoloyilovv tig tég tov (1+1/v)Y Y
Sapopec TéG TOL vV, Y10 vo. SamicTdoovy Ot kabhg avédvel to v, o (1+1/)" Sev avédvet
amepoplota, oAAG mpooeyyiler évov opopévo mpaypatikd oaplfpd, tov €. LI CLVEXEW O
kafnynms-tpa Bo Tapovcildcet £va 10TopKd onpeidpo Yoo T0 € kol Oa ToOuG TaPOVGLACEL TNV
exbetikn ovvaptnon pe Paon to €. To woudid pe ™ Pondewa tov Function Probe (roapdbuvpo
Ipaonuo ) Ba dovv ™ ypaeikn g mapdotact. H dwdaktiky dpa Oo kheiosr pe o pikpn

al © =
dpaoTNPOTNTA Y1t TNV TOPOLGIAGT TNG AAVCOEB0VS cuVapTnong Y = E[ea +e? ) .

Iotopia Tov e

(Améomacpa ond “ To Ocdpnpa Tov ToTaydrov’’ cel. 498)

H npd epdTnon frav: «tt etvan to €;» H amdvinon, toug eEéninée pe v anhdmrd g. To
e givan évag apBuog! Anhd kot kabapd, cav 10 1, 0 2 1 10 . Kat, axpipdg 6nmg ki avtdg o
telgvtaiog, avtifeta Opmg pe Tovg dVo GAAOVG, dev umopel vo ypapel pe akpifela g deKadIKOG
apBuds. H Aéa tov mepiéypoye cav «évov aplipd mov dev TEAEIDVEL TOTE, KOl TOV 1] GUUTEPLPOPA
oV dev eival TpoPrAéyuny. T'a va yivovpe mo cageig, 1 Aéo gvvoodoe OTL Oyl Ovo o € €xel
amelpa dekadwkd ynoeia, oArd, emmdéov, avtd ta Yyneio 6ev Topovctdlovy Kapd KovovikodtTTa,
dNrodn dev vrapyel Kavévag TPOTOG VoL To. TPOPAEWOLLLE TPV TOL VTOAOYIGOLLLE.

e =2,718281828...
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.....-Ed® Bpioketar 6Ao 10 gvdapépov tov € mapatipnoe n Aéa. IIpodcese, ke vrobeTikd
BePaiog. Davidoov 611 péca 6° Eva YPOVO GUYKEVIPMOVELG v KOAO Kopumddepa, mov o pog
enutpéyel vo mAnpooovpe 1o ta&idt pag oto Mavdovg. Ileg mog K eivar 1o koumddepo.
[epévovrag 1o Ta&idt, To katabételg oy tpdnela. O tpamelitng, mov Nrav exelvn TN pHEPA OTIG
KOAEG TOL GOV mpoteivel €va cvuykAoviotkd emtokio: 100%! Mn yehdg, éxovpe Eavodel téTola
mpdypata. Oyt BéPoe pe tovg @ryovs, pe TG Katabécelg tov TAovLsimv. Mmopeic va
ovelpgveoa!

Yroldyioe! Eto téhog Tov xpdvov, Oa eiyeg K+K=2K. @a &ixeg dumhooidost To KOuUmddepnd
60v. Av O®G, avTi Vo TAPELS TOV TOKO 0TO TEAOG TOL XPpOVOV, TOV EIGENPATTEG KEOe eEaunvo Kot
ToVv KaTébeTe KL 0LTOV 6T0 T€A0G TOL Ypovov Ba eixeg K(1+1/2)%. Yroldyioe. Agv Ba eiyeg omAdg
duthacidoet Ta Ae@Td cov, Ba giyeg 2,25K.

Av Tdpa, avti vo EI0TPATTELG TOV TOKO 0TO €E£AUNVO, TOV EIGETPATTEG GTO TPIUNVO KOl TOV
KOTé0ETEG AUEGMG, GTO TEAOG TOL YPOVOL Bat eixeg K(1+1/4)" . Ynoldyioe! Oa eiyeg kepdicet axdpa
nmepocodtepo: 2,441K. Av sioémpoatteg tov t0Ko KGbe pufva, Kot Tov katébeteg apéoms, Ba eiyeg
K@+1/12)% . Yrmohoyioe! 2,5996. Axdpo mepiocotepo! Kabe pépa. Axopa meprocdrepa! Kade
devtepoiento! Akoun mepiocdTepal Xxedov Kabe Timota NG dpog, «ovvey®c»! Aev avtéyelg
aAro. "Tletdg. Eyedalels, Aeg 6t Ppiokecat oto Buldvtio, T0 kopmddepd cov yivetol Kopmddepa
amd KoumodépoTo, tetpaniactdleral, dekamiactdleral, exatoviamiaoidletal, yAamiactaletat,
EKOTOUUVPLOTAGLETAL, APYLOES KIOOG VO CKEPTEGUL VO ODGELG TO, UGG TNV 0OEAPOVAN GOV, TTOAD
7oV o€ voldlet, TNV GAAN otiyun Oo kepdicelg ta S1mAd. ...

Epatmon npog ta mardna:

"Exet dikio n Aéo;

Mo va oryovpevteite yuo TV amdvinon oog, VIOAOYIoTE Ta TOpaKAT® pe Tn Pondela Tov
VTOAOYLOTY.

OYAAAAIO I'TA TON MAGHTH-TPIA

Souminpoote ta kevd pe ™ Ponbeia tov mapabdpov AplBpopnyaviy Tov TPOYPAUUATOS
Function Probe.

210 TéA0g ToL xpévov to Kepdhato Oa givor  (1+1)'K=............

Av 10 K avartokiletar avd gEqunvo  oto t€hog tov ypdvov 10 KePAAod pov Oa eivon
(1+1/2)°K=............

Av 10 K oavartokiletor avd tpiumvo  oto téA0g TOv Y¥pOVOL TO KEPAAAO pov Bo eivor
(1+1/4)*K=............

Av 10 K avotokiletar avéd pgva o610 TEAOG TOL Y¥POVOL TO KeQAAaO pov Ba  elvon
(1+1/12)K=...........

Av 10 K avoroxiletoar avd gBdoudda oto TEAOC TOL ¥pOVOL TO KEPAAOO pov o  eivan
(1+1/52)*K=............

Av 10 K ovartokileton avd pépa oto TEAOG TOL YpOVOL TO KEPOAAO pov Bo elvon
(1+1/365)*®K=...........

Av 10 K avorokiletor avéd @po  oto TEAOG TOL YPOVOL TO KEPAAOLO pov Ba elvon
(1+1/8760)%K=...........

Av 10 K avatokiletor ovd Aentd tdTE 610 TELOG TOL YXPOVOL TO KEPAAMO pov Bo givan
(1+1/525600)°2%°K =. .........

Av 10 K avartokiletal avd deutepdAento 6Tto TEAOG TOV ¥POVOL TO KEPGAMLO pov Bo lvon
(1+1/31.536.000)35%¢ 00k = .
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Av 10 K ovartokiletor v @opég 610 TEAOG TOL YpOVOL TO KePAAoO pov Ba  eivol

Eniloyog g 1otopiag pag (To Ocdpnpo tov maraydrov oei. 498)

Ipooyeudoov, karé pov, Tav! To dpoppd ovelpd cov katappéet, O, kot vo yivel, ot
ovvhetotl ToKoL Gov dtopodvtal, 6to TEAOG dev Ba Tapels ovte T TPMAAGLO amd TO KOUTOOENE
ooV, ovTE Kav 2,8, ovte ko 2,75, ovte kav 2,72...

"Exeg povo 2,718281828...! dovkopd pov Tov. Metd and 1660 TAOVT, VAGHL LOAS € POPES
7O TAOVGLOG O’ O,TL TPLV.

H gkBetuci] 6uvapTnon kor 10 avomdvte o KPERAGHO.

Av KpaATHGOLUE TIG OLO AKPEG MG EDKAUTTNG CALGISNG KOl TNV OPNCOVUE VO KPEUAGEL, TO
oynuo mov Ba mapel Ba givor owtd TG aAvcoedovg kapmoAng. H egicwon g aAvcogidong

X =X

a - —
mEPLEXEL TO € Kou givor NG pop(pﬁgyza(ea +ed ] Mo cross section dlatopn ota

POVCKOUEVE, amd ToV Gvepo mavid piog Papkag pog Sivel emiong To oYU UOG OAVGOEIB0VG
GLVAPTNONG, LE TOV 0plOVTIO GvepOo Vo, £xeL TV id1o enidpaocn ota movid, onwg Exel | Papdta
otV alvoida.(Gardner 82)

Mo pkpi] dpactnypréTnro

Ipdypatt, Kpatdpe pe T ¥EPLEL LOG TO AKPO LLOG LKPNG AAVGId0G MOTE V. S0V T TAdld To
oyfua mov Bo mapel. Metd pe ™ Ponbewr Tov Function Probe oyedidlovpe ) ypapikn
TAPACTACT LG 0AVGOEWBOVG GUVAPTNONG Kot Le T Bonbeta Tov mpoforéa Tnv TpofdAovpue, doTE
Vo JLMGTOGOLY TA TodLd OTL 1] YPUPIKN TOPACTOOT TG CLUVAPTNONG £XEL TO 1010 GYNLOL LE TV
KPEUAGLLEVT OAVGIOOL.

OYAAAAIO I'TA TON KAOGHI'HTH-TPIA

Torog avatoxicpod K=K (1+7)".

K apyxd kepdrato, € enttokio, 7=¢/100 o TOK0G TG [ag dpayung Yo £va £Tog

Edd éyovpe emtokio 100% omA. e=100 kot SuvatdtnTa avatoKIGHoD v opéc To ¥povo.
Y10 téhog TV ¥pdvov To Kepdiato Oa givar (1+1)'’K=2K

Av 10 K avatokiletat ava eEqunvo tote ==1/2

KoL 6T0 TEAOG TOL ¥POVOL TO KEPGAALO pov Ba gival (1+1/2)2K=2,25K

Av 10 K avatokiletat avd tpiunvo tote =1/4

K1 6T0 TEAOG TOL 1pdVOV TO KepGAmod pov o eivan  (1+1/4)*K=2,441K

Av 10 K avarokiletar avd piva tote 7=1/12

Ko 6T0 TEAOG TOL 1pdVOV T Kepdhatd pov Oa eivar  (1+1/12)?K=2,613035K

Av 10 K avatokiletar avd gfdopdda tote ==1/52

KoL 6T0 TEAOG TOL %pdVOV T Kepdhatd pov Oa eivar  (1+1/52)°?K=2,704813K

Av 10 K avarokiletar ava pépa tote 7=1/365

KoL 6T0 TEAOG TOL YPOVOL TO KEPGAALO pov Ba gival (1+1/365)365K=2,714567K

Av 10 K avatokiletat avd dpa tote 7=1/8760

K0l 6T0 TEAOG TOL YPOVOL TO KEPAALO oL Ba sivou(1+1/8760)8760K=2,718127K

Av 10 K avorokiletar avd Aentd 1ote 7=1/525600 Kot 610 TEA0G TOV YPOVOL TO KEPAAULO LLOV

0o sivon (1+1/525600)52%%0K =2 718279K
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Av 10 K avorokiletor avd devtepdiento tote =1/31.536.000 Ko 6T0 TELOG TOL YPOVOL TO
KePahond pov Ba ivar (1+1/525600)*-*%0CK=2 718282K

Tapotnpodue 611, kobdg avédver 1o v, av&aver kor to (I1+1/V)" kot mpooeyyilel évav
opiopévo mpaypotikd apBpd. O dppnrog avtdg apfpds cvopforileton pe e.

Iotopikn avadpour)

O Leonard Euler, EABetog pobnuotikog tov 18ov aidva, tpdtog ypnoonoince to cdpforo
e. Eivaw mBavd va 1o emérele ywati 1o e elvol 10 emdOuEvo @oVAEV TOv @, TO omoio &lye
YPNOWOTOWGEL Y10, Kamolov GAlov apBud. Enedn opwg o Euler éxave tdoeg morlég avakoldyelg
Y10 70 €, 0 apBUdg avTdg ivar YVwoTdg cav “ o apiBpog tov Euler’”. Extog amd 6pio g dmeipng
GEPAg (1+1/)Y, 10 e pmopet va eKQpootel Ko

1 1 1 1 1
e=1+-+ + + + ..
1 1x2 1x2x3 1x2x3x4 1x2x3x4x5

YPYOPO KoL HOG KAVEL SLVATO TOV VITOAOYICUO TOL € , UE TPOGEYYIOT OTO0VONTOTE SEKUSIKOD
otoyyeiov Oélovpe.(Gardner)

H  oepd ooty  ovykAivel

B) O NOMOX THX EKGETIKHX METABOAHX

ARo1ToOpEVog POVOS Lo SIOUKTIKY MPOL.

216y0¢ TOV pabhjuarog

No dmet®covy ot HadnTég HEc® EVOC TEPAULATOS TN oNUacio TG eKOETIKNG cLVAPTNONG
MG LOVTEAOL Y10 TNV TEPLYPAPT] PUVOUEVOV GE SLAPOPOVS EMGTNHOVIKOVS KAGdovs. To meipapa
avaeépetar oto Pipiio Duowkng Fevikng madeiog e ' tééng Eviaiov Avkeiov.

Xpnowonowwvtag 1o mpdypappe Function Probe 6o éxovpe ypiyopa kon pe oakpifeia

ypupikh mapdotaon g cvvaptnone N (t) = Noe—o,5x 7ov glvan amapaitntn ywo v e&oyoyn

TOV GUUTEPACUATOV HOGC.

Yiixd ka1 uéoo didackalriog

1 kovrti cokoAratdkie M&M’s

To mpdypappa Function Probe.(TTapdbupa IMivaxag kot I'pdenua)

Aouij Tov uabnuarog

Ta mwodd aeod mapovv TG 0dnyieg Tov TEWPAUATOS, TO eKTEAODV Kot pe tn Ponbeia Tov
npoypapupatog Function Probe avtilappdvovtor 61t 10 ovouevo vmokovel 67 va VOUO 1oV

skepaleton pe po cuvaptnon e popenc N (t) = Noe—o,5x

péoo and mopadeiypoto 8o Tovg TOVIGEL TH GNHLOGIN TOV VOLOL TNG EKOETIKNG LETAPOANS.

Qonyisc TEPauaTog yia Tovs HadnTéc
1. BéAte A0 Ta GOKOAATAKIO GTO AOE0 KOVTI, AVOKIVIOTE TO KOAQ , BGTE VO OVOKOTELTOVV KOAN
Kot 00e100TE T0 TEPLEYOUEVO 0T0 Tpoméll. MeTpnote T0 GLVOAIKO 0plBpd Tov M&M’S . T'payte
ToV aplOpd aVTd 6TO TPMOTO KOVTAKL THG dEVTEPNG GEPAS TOV TIVOKQ TOV PUIVETAL TOPAKAT®
Ap1Opog pétpnong 112(3|4|5|6|7
M&M'’s wov éuevay

ATONOKPOVETE EKEIVA TO GOKOATAKLO TTOV £XOVV GTIV EXAV® OWYN TOLG T0 M. Mia kaAr 10éa
Ba frav va to eate! MeTpfote T0 GLVOAKS aPBUO amd To GOKOANTAKL TOV ATEUEVAV TOPO GTO
Tpartéll Kol GNUELDOTE 6TO KOVTAKL TNG HETpnomng v’ aptiudv 2.

EnavaAdpate tn dadikacio avt) 7 cuVOAIKA @opéc. Av o apldpdg tov M&M’S mov amopével
yivel 0 og kdmotla dokipn, To meipapo otapotdet kot o 0 de Bo To mephdfete oTIG LETPNOELS GOC.

. 211 ovvéyela o kadnynme- tpia,
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2. Amewoviote pe 1t Ponbeio tov mpoypappatog Function Probe tov vmoloyioth, og
opBoydvio choTNH cLVIETOYUEV®Y, To. onpeia (W), 0mov otov dfova X Bo BaAete tov aplOud
mg pétpnomng Kot otov G&ova Y tov avtictoryo apBpd omd to. GOKOAATAKIN TOL amépevay Kaoe
eopd. ITapatmpeiote ta onueio. Nopilete 6t1 amotehodv onpeia Ypagikng mapdotaons Kémoog
ovvaptong; Tt cuvdptnon cag Bopilet;

3. Me 1 Porbelo tov mpoypapparog Function Probe oyedidote otovg idovg dEoveg v
exBetucr kapmoan N (t) = Noe—o,5x , OOV N0 0 apyKog apBuds tov M&M’s. T napatnpeite;

4. Eépete GAAO QOVOLEVO OV VO VTAKOVOLV G €va VOO Tov eKQpAleTal Le o cuvapTnon
TETOWG HOPPNG;

OYAAAAIO TOY MAOHTH-TPIAX I'TA TH APAXTHPIOTHTA ME TO ITIPOTPAMMA
FUNCTION PROBE

Bnipa 1. Evepyonoinon tov mapabvpov ‘Ilivaxag’, pe Eva KAMK Toveo 6° autd

Bipa 2. Elcayoyn petofAntov:

¥ oepd petapintodv (2" oeipd) siodyovue TIc peTaPAnTéc y, Y oTHV TPOTN Kot d0TEPN
GTNAN AVTIGTOlY®C.

Bipa 3. Elocayoyn etiketov:

H 3" cepd sivar 1 oepd etiketdv. Kdavovtag kiik otn oepd avtf, ovopdlovue Tig
petafAnTég pag x Ko v, aptfpd pérpnong kot opfpd M&M’g avtictoiywc.

Bipa 4. Ewcayoyn dedopévov:

Ewdyovpe tig Tég tov ¢ otV IPAOTN GTNAN KL TS TIHEG TOVL W oTr Og0TEPN OTHAN,
EeKVAVTOG APECHS KATM OO TN OELPA ETIKETOV.

Bijpa 5. Amoostoln dedopévev amod tov ‘Tlivaxa’ oto ‘Tpdonua’:

Eniééte and to pevod ‘Amoctoln’ v eviodn ‘Enpeio og ypaonua’. Ot tipéc eppaviovon
®¢ dlokpltd onueia oto ypaonuo. I'a vo pmopécete va to deite, o mpénel va aAhGEete v
KApoka tov aEovev (eviodr] ‘Alhayn kAipokag’ oto pevov ‘T'pdonua’). Mmopeite tdpa vo
OTOVTICETE GTO EPATNUQ 2.

Bipa 6. I'pagiki ovomopdoTtacn Tov TOTov y= 83*e 0%

IInyaivere oto mopdabupo ‘Tpaepnua’ kot and to pevod Tpaenua’ emléyete v €VToAn
‘Néog tomoc’. TTAnktpoloyeite 610 mAiclo TOT@V TOV TOTO Me TV &EAg uopeny Y=83*exp(-
0.5x).EpeaviCeton tote mopdBopo dwwddyov ‘Ardayn wAipoxog’ oto omoio Oa mpémer va
kafopicete ta dkpa TOV 0EGHVOV KOOMG KL TIG OTOGTACELS TOV TAEYHLOTOG.

OYAAAAIO I'TA TON KAGHI'HTH-TPIA

1.Ipaypotomotdvtog To TEIPOLLO, ELYOLE TO TOPOKAT® OTOTEAEGLOTOL:

Ap1Bpudc pétpnong 1 2 3 4 5 6 7
M&M’S wov éuewvay 83 46 35 24 13 7 2
2. ATotelolv onueio Ypapikng Topdotacng eKBETIKNG cuVAPTNONG.
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3. Zm ovvaptmon Y = 83*e %%, ekBémg 0,5 eivon n mBavotta va eppaviotei 1o M oty

endvo Oy and Kabe cokolatdkl o€ KAOe piyn. Aviiotoryel ot otafepd A T@V TVPNVAOV, 1 OTTOiN
ekQpael v mhavoTnTa S1ACTOCHG TOV AV LoVAda XPOVOL.

4. “Tnv exBetikn cvvaptnon ) Ppickovpe Aiyo ToAD Tavtod. Tn Vo™ Kol 6TV KOwmvia.
H avémtuén evog eutod, N eEdmiwon pag emdnpiog, n eEEMEN evdg mAnbuopov, n padievépyeta,
KA. Na kot 10 oyetikd totrdro: Otav o pofuog g avantuéng etval aviAoyog g vaapyovoag
avantuéne, popilet exbetucn ocvvapton’” (I'ketf 2000, ced 500).

Hopadeiypata gorvopévev wov akohovBovv To vopo g x0TIk petafoing
o O1 padievepyéc Suomdoel mupivev axolovbodv 1o vouo N (t) = NOG_M 6mov N (t) 0

apBpog padievepydv Tupnvov pog padievepyod ovoiog kot A mbavotnto ddomacns avd
povada ypévov.
e H avdantoén wAnbvopod Poxmpiov ocvvaptiost tov  ypdvov axorovfel 10  vopo

X (t) = XO(:‘_it , 6mov X (t) givan 0 mANOvopdC Poxnpiov.
e H cvykévipmon pikpoPiov cuvapticst Tov ypdvov axorovdei to vopo C (t) = Coe”‘ , OTOV

C(t) 0 apBudg pikpoPimv Otav YPNOYOTOLEITOL UTOGTEPOTIKO HEGO KOl CO 0 opyog

apBpog pkpoPimv.
e H petafoin palog wvttdpov (petofolopdc) cuvaptiosl Tov ypovov akoAovbei to vopo

M (t) =M,e* dmov M, 1 opyuci péo tov KUTTEPOV.
( Apaympitng 98)

I') OI ®YXZIKOI AOT'APIOMOI

210yog Tov puabnuarog

To Osopntikd mhoiclo tOv AoyapiBuwv ompiletol 6T0 GULOYETIGHO TOV OpPOV UG
YEOUETPIKNG Kol (oG aptOUnTIKng ©poddov, pe Toug Aoyapifuovg va amotehobv Toug Opovg g
apBunTIKng Tpoddov. OU®E GTOVG PLGIKOVG AOYOPIOLOVE EYOVIE KAL 0L TPOPAVT] YEMUETPIKN
ovoikn onpooio. Ot AoydpiBuot pe Pdon to e (ot 6pot dNA. TG OPOUNTIKAG TPOAdOV) eKPPALovV
70 EPPUOG GUYKEKPEVOV YEDUETPIKDV CYTLATMV.

Avt ) onpoacio o TpoomadncovLE VO KATAVOGOVV Ta TodLd LEGH OO TN dPUCTNPLOTNTA
pe tov vroroyiot. Tavtdypova Ba pog dobel Kat pio gukatpia yior (ol fn GNP EIGAYWOYT OTOV
0AoKANPpOTIKS AoYIoHO. (Oouaidong 85)

Méoa d1daokalriog

To wtopkd onpueiopo tov T'dvvn Oopaidn mov mepiéyetar oto ddakTkd Pifiio g B’
Avkeiov. Zuykekpiuévo, 0o ypNCYLOTOMCOVUE TNV TAPAYPAPO TOV OVAPEPETAL OTNV EUOAVIOT|
TOV PLOIKOV AoyopiOumy.

To mpodypappa The Geometer’s Sketchpad, Version 4.03.

Aoui Tov pebnuarog

Aivovpe ota Toudid e étoun dpactnplotnta ue to Sketchpad Version 4.03., agov £yovue
EYKATOOTNOEL GTOVG VITOAOYIOTEC avTh TV ekdoyn Tov Sketchpad.

Me 11 0dnyieg oL TOVG SivOoLLE Eival EDKOAO VO OTAVTIICOVV GE OAEG TIG EPMTHOELS TOV TOVG
Bétovpe kor va odnynbovv oto cvumépacua 6Tl ot Aoydppor pe PBaon to e ekppdalovv
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yveopetpikd eppadd. H evomrta Ba kieioel amd tov H18G0KOVTA-GOVGO e VO GOVIOUO 1GTOPLKO
onpeiopa 6Tovg PLoKoHS Aoyapifuovg.

®YAAAAIO TOY MAGHTH I'TA TH APAXTHPIOTHTA ME TO IPOI'PAMMA
SKETCHPAD

Y10 oyfUo Hog £XOVUE TN YPOEIKY Tapdotacn tng cvvdptnong 1/X. ‘Eyovpe Bswpnoet ta
onueia E,F,G,H otov d€ova tav y étol dote : (OE)=1, (OF)=2, (OG)=4, (OH)=8. 'Exovue 8¢
oyediaoet ta koumvldypappa tporéCio (ABFE),(BCGF),(CDHG), nov kdfe éva mepucheicton oo
éva 16&0 g vtepPoArg, Tov dEova TV ¥ Kot dvo gvbeieg mapdAindes TPog Tov AEova TV Y, TOL
&yovv ayBet amod ta onpueia E,F,G,H dnwg paiveton oto mapakdto oynpo

1
f(x) =

8

1 y

s

41

24

B c
, O ] T D. —
| E F YG 5 |:| | 10 15
\-20

2.Yroloyiote ta guPadd tov kapmuidypappwy tparneCiov (ABFE),(BCGF),(CDHG) wg s&nc:
Avoiyovtag 10 apyeio Arealntegral 0o deite oyedwaopévn ™ ypaekn mapdotoon TNg
ouvaptnong f(x)=1/x.

eeeeeeeee

Ortav Béhete vo, vmoroyicete 1o epuPadov ABFE, Bewpeiote a=1, b=2.
O apBudg n pag diver tn dwoupépron tov EF kor €tor pog mpocdwopiler tov apBud tov
opBoyoviov pe ta onoia 8o mpooeyyicovpe 1o guPadov Tov KapmvAdypappov tpomreliov. Mog
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kaBopilet . to Pabud axpifetog tov {ntovpevov gpfadov. Oco peyaAdvel To N TGO PeYOADVEL
N axpifelo pe v omoia npoceyyifovpe 10 pPadov.
INo va opicete 10 euPaddov BCGF , Bswpeiote a=2 ko1 b=4 «.0.x.(o1 ahhayéc tov Tipdv a, b,
yivovton pe dumhd khik mhve oto kovtid a=1, b=2.
T napatnpeite yio ta epfads (ABFE), (BCGF), (CDHG) ;

3.Ynoloyiote T0 mopoakdTm epPodd:
(ABFE)=........... (ACGE)=.......cnen... (ADHE)=................

4.Yroloyiote and to calculator toug apBuovg In2=......... Jnd=........ In8=.........
Mopanpeiote ta anoteléopoto tov epotnudtoy 3kat 4. Tt copmepaiveTs;

5. oo kapmvdoypappo tpamélo (pe pia Tievpd tv AE) vopilete 6t €xet epPadov 1;

OYAAAAIO I'TA TON KAGHI'HTH

Muwpn] voTopIKI] OVaPOpd

Ot hoydpBpot emvondnkay [e oKOTO TNV OMAOTONGN TV OpBUNTIKOV LRoloyiopumv. H
SOVaLT TOVG MG TEYVIKT VTOAOYIGLOD EYKELTOL GTO YEYOVOG OTL LLE OLTOVG, O TOALUTAAGLOGHOG Kot
n Swipgon avdyovial oTiG gVKOAATEPEG MPAEELS TG Tpdcheons Kot ¢ agaipeons. To 1614
TPOTOOMUOGIEVTIKAY Ol Aoyaplpkol wivaxeg tov John Napier ,mov mepiéyovv Tovg VETEPLOVS
AoyapiBuovg Tov NUITOVEOV YOVIOV ovd TpdTo AETTO TOL TOEOV, YEYOVOG OV ONMG GYOAlNcE O
Laplace ““apov peidvel v kovpaot, dmhactdlel t {on tov aotpovopwy.”” (Eves 1989). Tpw
010 1650 6pmg mopatnphonke, dnmg avaeépetar omd 10 Béhyo Incovitn Gregory st. Vincent kot
apyotepa amd to Newton, pio ampocsdOKnT) EUPAVICT TOVG OTIV YEMUETPiO, 1 omoio 0d1ynoe
GTNV AVOYVAOPIOT TOV PUGIK®OV Aoyapifuoy (Bouaidng 85)

1.

2.

3.

Ot tetunpéveg tov onueiov E,F,GH onA. ot apbpoi 1,2,4,8, anotelodv yempetpikn
p60J0.

Ta eppada (ABFE),(BCGF),(CDHG) givan ica (edd pmopei va yiver o pun oavetpn
ELOY®OYT] TNV EVVOLOL TOV OAOKANPOLLOTOC)

Ta epfodd amotelodv apBuntikn Tpododo. ‘Exovpe Aomdv (o ovTioToyio avALESO oE
L0 YEQUETPIKY KOl [ apBuntikny mpoéodo dnA t Pacwkn apyr evog AoyapiBuucon
ovothuatoc. Bdoel avtig g mopatipnong ot pednuotikoi ota péoa tov 17% m
Kataokevaooy AoyaptBpikods mivakes, vroloyilovtag ta avtiotoyo epfadd. O Newton
pdAiota katockevace Evav TéTolo mivaka AoyapiBuwmv vmoAoyilovrag Tic TEG TOV
eupadov pe 57 dekadwkd ymoeio. Tovg AoyapiBuovg ovtovg o Mercator ovopooe
Ducikovg Aoyapifpovg to 1668. (Bopaiong 85)

Iopatnpodpue 61t ta gufadd exepdalovv Tovg onpuepvods Aoyapiduovg pe Baomn to €, Tov
2,4, xar 8 avtiotoiywe. Ot AoyapBuor avtoi cvpporilovor diebvdc pe 1o odpporo In
(omd T apykd Tov AéEemv logarithmus naturalis) (@wpoidng 91)

To tpanélio pe a=1 kot b=e.
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