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1. Eicaywyn.

O1 evéTnTEG TTOU ATTOTEAOUV TO BACIKG KOPUO TOU AOYIOUIKOU, KABWG £TTioONG KAl Ol £€VVOIEG TTOU
atroTeAOUV TO BIBAKTIKO OTOXO yia KABe OI00KTIKN) evOTNTA, €ival KATA OEIPd:

e AIdokTIK evétnTa 1: Tuyxaio meipaua (avappiyn vouiopatog, piwn Capiol, POUAETA,
pwuaik KpAvn, KTA.), dOuvard amoreAéouara, OelyuaTIKOG XWPOS, EVOEXOUEVO Kal
OTOIXEIWONG AOYIOUOS TWV eVvOEXOUEVWY, OEVOPOBIaypauuarTa.

o AISakTIKA evoTnTa 2: [1i6avOTNTa, CXETIK OUXVOTNTA, TO TIEipaua 1NS Bpoxng, mbavornta
Kkai guBadov, mbavornta kai uala, pwuaiki Kpfvn. 1816tnTe¢ NG mMOAVATNTAS, (BYaAUEvES
ME EUTTEIPIKO TPOTTO PECA ATTO T OXETIKA TreIpdpaTa). Emiduon mpofAnudrwy.

o AIdakTIKA evoTtnTa 3: Acoucuuévn mbavornta, devdpodiaypauuara, aveéaprnaia. EmiAuon
mPOBANUATWY.

o AIBokTIK evoTnTa 4: Tuyxdiec petaBAnTéS, karavoun TN tuxaiag ueraBAnTig, Xapakrnpi-
OTIKA TwV Tuxaiwv uetaBAntwy. EmiAuon mpoBAnudrwv.

o AIBaKTIKA gvoTnTa 5: Mabnuarikn eAmida, diactropd, Emiluon mpoLAnudrwy.

o AIBakTIKA evoTnTa 6: Alwvuuikn karavoun, Tpiywvo tou Pascal, Pwudikry Kprvn, o mivakac
rou Galton kai GAAa oxerik@ emommikG péoa yia tnv Aiwvuuikh karavoun. EmiAuon
mPOoBANUATWY.

e AISakTIKA evoTnTa 7: [lepiypaikny OTaTIOTIKN, TTapouadiacn Oedouévwy, OTATIOTIKY) OKEWN
Kai ypa@IKoi TpOTTo!I TTapouciacng aTaTioTIKWV OEO0UEVWV.

o  AIBOKTIKA evoTNnTa 8: Aciyuarikoc uéoog Kai deiyuarikr oiaoropd. ABPOIOTIK) ouxvoTnTa.

2. NMadaywylikn TTpooéyyion

2.1 Baoikég TTaIdayWYIKESG APXES

EKBETOUPE OTN CUVEXEID TOUG OUYKEKPIMEVOUG TTAIDAYWYIKOUG OTOXOUG TOU TTPOTEIVOUEVOU
AoyIopIKoU aAAd KAl TNG OUYKEKPINEVNG EQaPUOYAG Tou oTIg MiBavéTnTeg Kal TN ZTATIOTIKY. Ol
avapopég Pog oe @aoelg kaBohou dev onuaivouv ouciacTIKO dlaxwpIoud Tou £€pyou o€ TUAUATA,
aANG OTIYPEG MIOG OUVEXOUG Kal PE eviaia AoyIKr TTaidaywyikAg diadikaoiag:

(1) Avdartrtuén e@avraciag Kal KPITIKAG oKéwng. H avdmTuén KpITIKAG OKéWng,
ONUIoOUPYIKOTNTAG, €UPNUATIKOTNTAG KAl  @avTaciag Tou pabnth, péoa armmod
OIEPEUVNTIKOU-EVEPYNTIKOU  XAPOKTAPA OAOKAnpwuéva pabnoiokd oevdpia  Kai
OTITIKOTTOINMEVEG £VVOIEG, TTOU Ba €UTTAEKOUV OUYXPOVEG TEXVOAOYIEG TTOAUPECWYV,
atroTteAei évav atrd Toug BaaiKOTEPOUG OTOXOUG

(i) AvdamrTtuén OuoIaoTIKAG Kal UTTOAOYIOTIKAG yvwong. H evioxuon kai avatmrugn
TNG OUVOETIKAG, KATAVONOIUNG YABNUATIKAG yvWong, TTou TTpowdeital péoa atrod TIg
YVWOTIKEG dladIKagoieg Kal Twv dU0 NUICQPaIPiwY Tou eykepdaAou. H avatTuén auth
BooileTal ammd 10 éva PEPOG OTNV EVEPYNTIKA yvWwaon, PJECA ATTO OTITIKOTTOINUEVA,
@uUOIKOU TUTTOU TTapadeiypata. Ao To GAAO PEPOG N EVVOIOAOYIKY) QUTH YVWOT TToU
Ba eival avTiKEiJeEVO Tou TTPWTOU pabnaolakou eTmiTTédou, Ba akoAoubBeitalr kal Ba
OouVTiBeTal OIOAEKTIKA ME MIa  UTTOAOYIOTIKOU XOPAKTAPA Yyvwon, MdEéca atmod
UTTOAOYIOOUG EUTTEDWONG TNG £VVOIAG.

‘Eva kpioipgo onueio oto otroio TrpéTrel va 800¢i 18iaitepn onuacia gival 0 a1éxog NG
“HaBNPOTIKOTTOINONG” TWV EVVOIWV KAl TWV YVWOEWV TIOU €XOUV OTTOKTNOEi pe
OlaigbnTiké TpoTo. H oTadiok eigaywyn pabnuatikoU oupBoAicuol kai NG
KaradAAnAng pabnuarikng yAwooag, TipéTrel va gival Bacikdg o1oxog. QoTd600 0 auTd
TO apxIKO OTAdI0 BewpEiTal OKOTIUO VA PNV UTTAPXEl APECOG JIaXWPIOHOS TwV
EUTTEIPIKWV QAIVOPEVWYV OTTO TIG AVTIOTOIXEG MaBNuaTIKEG évvoieg. O dlaxwpIouog
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(iii)

(iv)

(v)

(vi)
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auTtég Ba yivetal pe EUPECO TPOTTO, PE OTOXO O€ KATTOIO MEAAOVTIKO OTAdIO, O
OlaXWPIOPOG va  yivel Pe @uUaIoAoyikO Tpotro. ‘Etol o pabnmig pabaivelr va
XPNOIMOTIOIET PE DIAAEKTIKO TPOTTO, TOUG dUO TUTTOUG YVWONG, TNG EVVOIOAOYIKAG Kal
NG OUMPPBOAIKAG-UTTOAOYIOTIKNG, OTTwG €EAANOU OIGAEKTIKA €ival kal n @Uon Tng
aAAnAeTtidpacng Twv dUO NUICYAIPIWY TOU EYKEPAAOU TToU €IBIKEUOVTAl OTOUG
avTioToloug TUTTOUG yvwaong. AuTr n @daon Ba TrepIAaUBAVEl KUPIWG ECOTOMIKEUPEVN
paénon.

Opadikp pddnon. H digpeuvnTikr), opadikr] Kal €vepynTik PABnon, uTopei va
avatrtuxBei, o pia delTepn @Aon TG pabnoiakng diadikagiag, 6TTou ol HabnTég
XwpifovTtal o€ ouadeg, 0 0 OTOXO0G €ival n avdmTuén Kal TTpowbnon TG OPadIKAG
OlEpeUVNTIKAG PEBOGSoU udbnong. lMpoTteivovial €mmiong ApkeTd projects waoTe ol
pabntég va ouvnBifouv aTtnv  autdvoun Kal  UTTeuBuvn opadikr  €pyaaia,
onuioupywvTag €10l TTEPIBAAAOV GUVEPYATIKOTNTAG KOl OEBATHOU TWV IBIAITEPOTHTWV
TwV GAMwv . TeAikdg oTOX0G OAWV auTwv gival N avamruén uiIag EVePYNTIKAS Kai
EPEUVNTIKNAS OTAONS TwV uabntwy mpog¢ 1a Mabnuarikd.

H opadikr yvwon dIeUKOAUVETAI pEoa atrd {wVTavEG oulnTrOEIG OTNV TAgn aAAd kai
Méow OIKTUOU TOTTIKOU Kai diadikTuou (Internet). Aivetal n gukaipia oToug pabnTég,
Xwpig TNV éviovn Trapoucia Tng auBevriag Tou KabBnynt, va epydlovial wg
AUTOVOUEG OPABEG TTOU UTTOKEIVTOI O€ KPITIKA Kal TEAIKA aTtrotiynon. Méoa armrd
TPAEN, TTEIPOUOTIONO  Kal oulnTACEIG, oI PaBnTéG odnyouvTal (UOIOAOYIKG OTn
O1aTUTTWON Kal EAeyX0 BewpnTIKWYV EIKACIWY YUPW aTTO Ta PadnuaTikd avTiKeEiyeva
Kal divovtal TrTapadeiypara d1rou n diaicbnon xpeiddetal va evioxueTal atmo AlyoTepo
N TTEPICOOTEPO AUOTNPES aTTOBEIEEIG, Kal TToUu Ba avaTTTuxBolv Kupiwg o€ ETTOUEVES
TégeIs.

Emwiluon mpoBAnudtwyv. Xe pia TpiTn @Aaon Tng pabnoiakng dlodikaoiag,
ETMIKEVIPWVETAI N TIPOCOXA OTNV TTAPATTEPT QVATITUEN TNG IKaAvOTNTAG ETTIAUGNHG
mpoBAnuaTwWy. Eival yvwaoto 611 n iIkavotnTa €mmiAucong TTpoBANUATWY gival KOTapxAv
Mia pn avaAuTIKo-AOyIKH IKavOTNTa TOU avOpWwIToU, TTOU OXETICETAl ECAIPETIKA PE TIG
IKAvVOTNTEG TOU O€EI0U NUICQPAIPIOU TOU EYKEPAAOU, yia TTPOcANWN TNG (OAIKNG) SOUNRG
TwWV avTikelhévwy. Epeuva mmou oxetiCeTal pye Ta Béuata autd, die€dyeTal amd TO
UTTEUBUVO TOu £pyou Kal Toug ouvepydTeg Tou. OTrou eivanl duvartdv, Alvovtal Ta
TTPOBAAUOTA PE TN XPAON “QUOIKWY Kal VONTIKWVY” HOVTEAWY, TT.X. N Pwpaikh kprvn,
o€ axéan PE TN SIWVUNIKA KATAVOW, KOl OTH CUVEXEIQ, JETAPEPETAI TO TTIPORANUA O€
TTEPICOOTEPO 1 AIyOTEPO QAVOAUTIKO TTAGICIO, TTOU €£aPTATAl OATTO TO ETTITTEdO TOU
padntr. O1 katnyopieg Twv TTPORANPATWY HE TIG UTTODEIYUATIKG AUUEVEG AOKATEIG
didovtal 0€ POPQr] OTITIKOTTOINKEVWY dlapaveiwy, TTou Ba putmopolv va TuTTwBouy,
Kal yla Tnv €§uTTNpETNON Tou KaBnynTr aAAd Kal Tou padntn.

210 AOyIOUIKO €xouv TTPOPRAe@Bei OAol o1 TUTTOI TTPOPRANMATWY: AOKAOEIS
avayvwpions Evvoiwv Kal He00dwyv, aoknoeis sumédwong (drill exercises),
aAyopiBuikéS aoknoelg, TIou Ue BAon KATTOIO CUYKEKPIMEVN GUVTAYH UTTOAO-
yiCovtal did@opa Tpdyuata, mpoLBARuara spapuoywy, mPOoBARUATA AVOIKTOU-
SigpguvnTIKOU TUTTOU, TPOBANUATA TTPAYUATIKWY KATAOTACEWYV KTA.

Evioxuon 1ng automemoibnong Ttou palnti. Méoa ammd TNV  EvePyNTIKA
aAAnAeTTiOpacn Tou pabntr Pe Tov UTTOAOYIOTH (WG “NaBnuaTiKG epyacThpIo”) aAAd
KOl e TOV KABnyntr, KaBWwg KAl OAWV TwV XAPAKTNPIOTIKWY TTOU avatrTuxonkav
TapaTdvw, Ta Pabnuatikd petatpémmovTal o “emoTthun”. Baaoifovrar dnAadrh cTo
meipapa kar TRV TTapatipnon. O pabntAg akopa, utropei va Trapatnpei Ta
OTITIKOTTOINKEVA PJOBNUATIKA QVTIKEIUEVA, VO avaTTUOOEl PJE QUOIOAOYIKO TPOTTO TIG
0e€10TNTEG TOU Kail TN SIEPEUVNTIKN TOU OIGBeCT. ATTOTEAEOUA TWV TTPOAVAPEPOEVTWY
gival n amaAAay Tou padntr amd Tn VOOTPOTTA TNG OTTAAG OTTOUVNMOVEUONG, N
OTTOIa OTIC TTEPIOOOTEPEG TTEPITITWOEIG OEV GUVETTAYETAI TNV KATAVONGOT), N avATITUEN
QUTOTTETTOIBNONG YIa TIG IKAVOTNTEG TOU Kal N uTToRABuion TTOAAWY atrd ekeivoug
TOUG TTAPAYOVTEG TTOU TTpogevolv TN @ofia (EUUECEG | AUETES aTTODOKINOTIEG TOU
TEPIBAAAOVTOG, CUCTOAR KTA.).

AilaBgpaTiki Tpooéyyion kKol pEBodog project. Ta avTikeiyeva Twv TTOAVOTATWV
KAl TNG ZTATIOTIKAG, TTpoa@EpovTal IDIaiTEpa o€ “OAIKr) d1IdaoKaAia” Kal dIaBeuaTIKA
Tpootyyion, Tou Ba ouvdéel Pe QUOIOAOYIKO TPOTTo, Btwpia, €QAPUOYES, Kal
ouvBeTIk yvwaon. O d1aBepatikdg XapakTApag Tou AOYIoNIKOU, TTpowBeiTal oe OAa
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Ta 1Mo TTAvw OTAdIA, JE IOTOPIKEG AvaPOPES, projects, TTPORAAMATA KAl OOKKOEIG,
atrd ETMOTNMOVIKEG TTEPIOXEG TTOU ATITOVTOI TNG OUYKEKPIYEVNG evoTnTag, KTA. H
pEBodOG project oTtnv MiBavobBewpia Kal TN OTATIOTIKY, TTEPIYPAPETAI KAl culnTEiTal
oe éktaon amré Tov Holmes (1980).

(vii) KaAAiépyela Tou YAwooikoUu aioBntnpiou. Eivar yvwotd 611 n kKaAiépyeia g
YAwooag mepvd péoa amod OAa Ta pabAuara. Xto pdénua Twv Mabnuatikwv To
{NTNUa TG YAWooag £xel pia 181aiTepn onuacia yia dUo Kupiwg AGYoug: TTpWTO, YIOTi
padi pe Ta JABNUATIKA O PaBnTAG TTPETTEl va pabaivel (OTTwG £XOUUE avagépel Kal
oT0 2) Kal TNV KaTaAAnAn yAwooa, 1n Malnuartikil MAwooa, TTou atmoTteAei Tn
YAWOOoQ €k@paong, ETIKOIVWVIOG Kal SIGAOYIONOU yia Ta pabnuariké kar 8eUTePO
ylati n KoANEpyEIa TG KPITIKAG OKEWNG €ival aAANAEVOETN, TTPOUTTOBETEI AAAG Kal
ouvettayeTal, Tn KaANIEpyEIa TNG YAWOOAG.

‘Eto1 o10 TIpoteivouevo Aoyiouiké Ba divetal 18iaiTepn onuacia oto Béua Tng
yAwooag, o€ 6,1 agopd: TRV apTIdTATA TOU AGYOoU, ypaTrToU ) TTPOQOPIKOU, T OXECN
QUOIKAG YAWOoOoAg - pabnuatikig yAwooag, TV avaloyia @uaoikoU-cupBoAikou
Aéyou o€ KaBe oTadI0 OAWV TWV POBNCIOKWY PACEWV Kal TOUG VEOAOYIOHOUG (yia Ta
TTaIdId), €iTe TTPOKEITAI YIa VEEG AEEEIG €iTE yia daveIoPEVEG aTTO T QUOIKA YAWOOQ,
TToU Traipvouv Vvéo TrepiexOuevo. Etriong Ba afiomroinBei n  duvarétnTa TOu
utrepkelpévou: KaBe veoloyiopog ) kai AéEn pe 181aiTepo poOAO OTnv KaTavonaon Tou
Kelévou Ba odnyei ot uTtTepkeiyevo TOo oTroio dev Ba eivar dAAo atmd TN
2nuaaiodoyikny Kapréda tng AéEng. (Aeg [19] kai Mapdaptnua E). TéAog, 101aitepn
onpacia Ba 600¢ei oTn 0pBy CUVTAEN KOl YPAUUATIKA TNG ammoédoong O QUOIKN
YAWOOQ, TWV PIKTWV @PACEWV.

e H BegpaTikA Katnyopia Kol TO AVTIKEIMEVO TNG OUYKEKPIUEVNG epappoyng Tou MPQTEA,
gival n eicaywy otn Otwpia MBavotATwy kal ZTamioTikAg ™G " luuvaogiou. H
TTPOPBAETTOUEVN ATTO TO AVOAUTIKO TTPOYpPAUPA TOu OXOAgiou d1daKTéA UAn, KABWG Kal ol
oToxol, 8a kaAuTTovTal TTARpwWG. Agv uTTdpyouv TTpoaTtTaiTouueva. QoTéco, Ba kaTtaBAnBei
TTPOOTIA0EIa, WOTE va UTTAPXOUV IEpapXNUEVA ETTITTEDA YVWONG WOTE KAl Ol avAYKEG TOU
KaBnynT va eEuttnpeTolvTal aAAG Kal O AVAYKEG TTPOIKICUEVWY HaBNTWV.

o AidakTiKoi Kal Malnoiakoi Z1oxo1 otn A1edvi MpayuarTikéTnTa.

To TTEPIEXOPEVO TOU TTPOYPAUPATOG OTTOUBWV, TIG TEAEUTAIEG OEKAETIEG ATAV TO AVTIKEIUEVO YUPW
atrd TO OTTOI0 UTTAPXAV TTAVTOTE I0XUPEG AVTIBECEIG KAl TTOIKIAIG aTTOWewWY. YTTAPYXOUV TTOAAEG
ouoTdoelg atd €10IKA ouveédpIa, epeuvnTEéG Kal dleBveig emITpoTTEG. MNa pia 16éa TG KaTtdoTaong
ocite Ta: [0], [1], [5], [7]. QoT600, OAEG OXEOOV Ol CUOTACEIG CUUPWVOUV OTO OTI TTPETTEI vV
OupTTEPIAN®BOUY OTO TTPSYPAUUA OTTOUBWY TNG BEUTEPORABUIOG eKTTAI®EUCNG Ol TTIBAVOTNTES KAl
N OTATIOTIKN.

‘Hon ammd 10 1955, n Emrpotm] yia ta Madnuatikd mmou opyavwOnke oTig H.I.A. Aéel petagu
GAwv: “OTTwg akpIBwg Ta PaBnuaTik@ aoxoAouvTtal JE KATAOTACEIS OTIG OTToiEG Ta dedoPEva
MTTOPOUV va KaBopioTouv, £T01 MAG TTAPEXOUV KAl TPOTTOUG  Yia WEAETN, KaTtavonan, Kal €AeyXo
NG apefaidTnTag. MOAAEG aTTO TIG VEOTEPEG EQAPHOYEG TWV HABNUATIKWY XPNCIYOTTOIoUV Tnv
mOavoBewpia KAl TNV OTATIOTIKN ETTIXEIPNUATOAOYIA.

Me auénTikég Taoelg, n ouyxpovn emoTAun - Puoikh, Bioloyia, KolvwviKEG ETTIOTAPES-
Xpnoigotroiolv TNV TTBAVOTIKN TTEPIYPAPr Twv Qalvouévwy”. ETriong 1o Tepipnuo Zepivapio
Royaumont 1Tou opyavwBnke ammd tnv EupwTraiky Oikovoulk Zuvepyaaia 1o 1959 Aéerr “Ta
Z1oIxEia MiBavoeTNTag TTPETTEN va avayvwplioBouv wg éva KataAANAo Béua Twv HabnuaTIKwy TTou
mpétel va QIOAoKETAI OTn Péon ekTraideuon”. Mapduoieg TTPOTACEIG £XOUV YivEl Kal aTrd Tnv
OECD-sponsored Conference on Mathematics Education mrou rpayuatotroijénke otnv Aérva.
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O1 oUyxpoveg TAaEIG 0dNYOUV O€ TTIO CUYKEKPIUEVOUG TTAIOAYWYIKOUG Kal SIBOKTIKOUG OTOXOUG
yia T didackaAia Twv mMOAVOTATWY Kal OTATIOTIKAG OTa yUupvdaoia Kal ota AUkeia: Eivar yvwoTtéd
OTI N KoIVA KABnuepivr] TOAVOTIKA OKEWN TTOU GUVOVTATAI OTOUG avBpWITOUG, gival dIAPOPETIKA
atrd TNV €TMOTNUOVIKN avTiAnwn Kal TTOAEG @opég odnyei kal o AdBog emixeiprpaTa, (d€g [0] kai
[11]). 'Eva ouvnBiopévo AdBog eivar 611 n mBavétnTa €vog aveEdpTnTou €VOEXOUEVOU,
ouvapTdTal he TTapopola evdexdueva oTo TTapeABOv. TETola Trapadeiypata £xouv TTPoBAE@OEi
atmd TO AOYIOUIKG, PE OTOXO VA QAVEPWOOUV TETOIOU €idOUG TTAPAVONOEIG, WOTE va ©0B&i n
KATAAANAN TTPOCOXH OTN CUVEXEIQ.

Méow Tou MPQTEA emdIwKeTAl:

1. Na divetal €ueacn OTnNV OUCIACTIKI] YVWON TWV EVVOIWV PECA OTTO OTITIKOTTOINCEIS Kal
eCopoIOEIg, KaBWG €TTioNG Kal 0TO DIEPEUVNTIKO XAPAKTAPA TNG OTATIOTIKAG OKEWNng, oTav
gpUNVEUOUNE DIAyPAUUATA TNG TTEPIYPAPIKNG OTATIOTIKNG.

2. Na tponyeital n atmAf Kal oucIaoTIKr] TTPOCANYN Tng £vvolag, Xwpig va emBapuveral n
oladikaoia auTh aTrd TTOAUTTAOKO apIBUNTIKG dedopéva Kal TTPAEEIG. € éva PJETETTEITA OTADIO,
n éueacn Ba peTapépeTal 0TO 0OBAPO UTTOAOYIOTIKO PEPOG, BIOAEKTIKG OUVOEDEUEVO UE TO
EVVOIOAOYIKO PEPOG.

3. Na divetal éugacn OTIC €PApPUOYEG OTNV OIOBEPATIKY) YyvWOon Kal OTO XTIOIUO HOVTEAWV
TIPAYHATIKWY KOTAOTATEWV.

4. Na xpnoigoTroloUvral €EOUOIWOEIG, TT.X. OTOV UTTOAOYIOUO Tou €ufadol piag akavovioTng
ETTITTEDNG ETTIPAVEING.

5. Na xpnoipotroigital n pébodog project, (6eg kai 1o [10]).

H Aiaragn tng "YAng

>1n ouykekpipévn epapuoyr Tou MPQTEA yia Tig MBavotnTteg Kal TN ZTATIOTIKN, N Bacikr B¢on
NG évwaong wg TTpog Tn diatagn Tng “d1IdakTéag” UANG ouvoyileTal o€ dUO onueia:

1. H ZuvduoaoTikl avdAuon ©&ev TpPEmel va Trponyeital Tng wmiBavoBewpiag, yiaTi
onuioupyeital otov pabnt n weudng evrimwon Ot mlavétnTa eivalr Katroleg péBodol
UTTOAOYIOUOU TWV EUVOIKWV KAl TWV dUVATWY TTEPITITWOEWY, EVW TAUTOXPOVA Ol UTTOAOYIOUOI
auToi ePTTOBiICoUV TNV ATTPOCKOTITN KAl QUOIKN  TPOcAnWn Tng ouciag tng évvoliag. Ol
UTTOAOYIOUOI KOTA TNV €I0QYWYT TWV EVVOIWV TNG TOavOTNTAG UTTOPOUV Va TTEPIOPIOTOUV OF
ATTAEG TTEPITITWOEIG, £TAl WOTE VA PNV XPEIAZETal N cuvOUAOTIKF avaAuan. ApyoTepa UTTopEi
Kaveig va auénoel To Péyebog N Tou BEIYUATIKOU XWPOU, £TAl WOTE N OTTOIOdNTIOTE YPOQIKH
QVTIMETWTTION Tou TIPOPRAPaTOog va odnyei o adié€odo. 'ETol n elcaywyr Kol avanTuén
ouVvOUAOTIKWY PEBOBWY yiveTal TTAEéOV avayKaia Kal avaTTOQEUKTN.

2. H Mepiypa@iki ZTATIOTIKA, HE Ta TTOAAG Sedopéva, TOUG UTTOAOYIOMOUG, KTA.. dev
mMPOCPEPETAI Yia Tn OUAANWNn Twv gvvolwv TnG mBavoeTntag. Mropei kaveic va
XpnoigoTtrolei "reipduata” e 1Ioxupo EUTTEIPIKG KAl EVOPATIKO TTEPIEXOMEVO, OTTWG N Pwudaikn
Kprjvn, 6mmou Kkd&Be uodplo vepou gival oTnv oudia éva Tuxaio Treipaua, kai n gala tou vepou
TToU PBAETTOUME, QVTIOTOIXEI OTNV ETTAVAANWN TOU TTEIPAPOTOG, SICEKATOPPUPIA  QOPEG, KAl
TEAIKA auTA n HAla Tou vepou TTou TPEXEN aTTO KABE EKPON €ival TTPAKTIKA TO OPIO TNG OXETIKNAG
ouxvotntag. Me 1o Treipapa autd Aoirdv, OTITIKOTIOIEITAl Kal N €vvold TOu opiou (Ta TTaidid
BAETTOUV e Ta id1a TOUG Ta PATIA, “TTPAKTIKG” TO OPIO TNG OXETIKAG OUXVOTNTAG) GAAG KAl TOU
Népou Twv Meydhwv ApiBuwyv, dnA. Tou opiou TNG OXETIKAG ouxvoTNTag KaBWwg 0 aplBudg
TWV TTEIPAPATWY TEIVEI GTO ATTEIPO, XWPIG TTOTE va XPeIaoBei va PINACEI Kaveig eTTionua yia 1o
6plo | 1o vopo Twv MeydAwv apilBuwv. To diaoOnTikd autd uttopaBpo Ba atroTeAéoel
apyotepa TN Bdon TAvw oOTnVv otroia Ba XTIOOEi pia TTEPICOOTEPO AVOAUTIKF]  Kal auoTnpn
Tpooéyyion ota Béuata autd. lMpétrel dnA. Kal n TTEPIYPOPIKN) OTATIOTIKA va £TTETAI TNG
mBavotnTtag. Me Aiya Adyia 10 gvvoloAoyikd (“soft” mathematics) mpémel mavrore va
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mponyeirar Tou moAUTTAokou umroAoyioTikou (“hard” mathematics) kai teAika 1a dUo va
Sévovral SIaAEKTIKA.

2.2 Tevikn TEPIYPAPR TWV SISAKTIKWY OTOXWYV TOU AOYIOHIKOU.

‘Exouv Adn ekTebei oI TadaywyikéG apyég kai ol dIdaKTIKoi oToxol. KpiveTal duwg oKATTIo va
TTPooTEBOUV €W UEPIKEG AKOUN TTapatnpPnoelg. To AoyiopikG Ba TTpéTTel va eival eUKOAO OTO
XEIPIOMO, €AKUOTIKO WOTE va KePSICeTal N TTPOCOXN Kal TO €vOIAQEPOV TOU MaBNTH, aAA&
TAUTOXPOVA KAl OUCIaOTIKG, Va TTpowBeital SnAadr n ouCIaaTIKI YVWOoT.

1. Ymdpyel éva ooBapdtaro TPORANUa TToU TTPOEPXETAI ATTO TNV ETTA@I KAl TNV EUTTEIPIA E
uttoAoyI0TEG. O1 TEPAOTIEG TAXUTNTEG TWV UTTOAOYIOTWY (XIAIOOTO TOU BEUTEPOAETTITOU), £XOUV
MIO oNUAvVTIKOTATN £TTIOPACN TTAvWw GTOUG UaBNTEG aAAd, Kal GAOUG TOUG XPAOTEG YEVIKOTEPQ.
H taxutnra autr ouvdualdéuevn he TNV €TTiong PeYAAn TaxutnTa Gueong TPOcANYNg Twv
EVVOIWV MECO aTTd YPHyopeS Kal €UANTITEG TTAPOUCIACEIG KAl OTITIKOTTOINCEIG, €XEl WG
ammoTéAeopa ol pabnTég va atroaTpé@ovTal TN PeAETN BIBAIwY TTou ouvABwg atraitolv apyn
Kal o€ BAB0G PEAETN.

2. Oa karaBAnBei Aoirév TTpooTrdbeia WOoTE padi PE TIG OTITIKOTTOINCEIG KTA. 0 padnTrg va pdoel
VO OKETITETOI KAI VO OUYKEVTPWVETAI PE BabBU kal apyd TpOTTO TTAVw O€ ypaTTd Adyo Kal
BiBAia, kal va katatmdveral Je TTPORAANATA TTOU aTTaltouv Xpovo. Avayvwpifovriag akoéun
TNV avdaykn Tou TTaidiou yia TraixVvidl, 8a yivel TTpOPAeWn woTe TO AOYIOUIKO VO TTEPIEXE!
evola@EpOVTa TTaIXVIdIa TTOU OxeTiCovTal e TNV TOavAeTNTA, €101, Jadi ue To Traixvidl Kal yéaa
atr’ auTd va TpowdeiTal Tautdxpova Kai n yvwan.

3. H opadikr} dpactnpidétnTa Kai yvwon, 8a mpowleitar pe ta projects. Mevikd 170 AOYIOUIKO
OTOXEUEI TNV £vioXuan TNG dnUIoUPYIKAG OKEWNG KAl dpacTnpIdTNTAG, TNV KATATTOAEUNGN TNG
amadelag, Kai gTov €6I0UG Tou HadnTr) oTnv autoTreiBapyia Kai TV autoagloAdynaon.

e To Aoyiopiké Kal To AvaAuTiké Mpoéypappa

To TTpOoTEIVOPEVO AOYIOUIKG KOI N CUYKEKPIUEVN EQAPUOYT TOU OTIG TTIBAVOTNTES KAl Tr OTATIOTIKA
uTTOPEl va xpnolipgotroinBei TTANPpwG OTo UTTAPXOV aVOAUTIKG TTpOypaupa oTo pdénua Ttwv
paBnuaTikwyv TG I MNupvaaoiou, evw gival Tautdxpova eUEAIKTO Kal EUTTPOCAPPOCTO £TOT WOTE VA
pTTopei va aglotroin®ei kal geTd atmd TuxOv aAAayEg TTou Tuxov Ba TTpokUWouv oTo TTAQICIO TG
EKTTAIBEUTIKAG METAPPUBNIoNG AaupBdvoviag utmmoywn TIG ATTAITACEIS TWV TEXVOAOYIKWY KAl
KOIVWVIKWV EEENIEEWV TWV TEAEUTAIWV XPOVWV.

2.3 O H/Y otnv ekmraideuTiki diadikaaoia.

H mmapouaiacn evog BEuaTog TPETTEI va EUTTEPIEXEI TA OTOIXEIQ TNS TEXVNS TOU KAGOUV Kai
Tou BauuarorroloU yia va ivair evolapépouaa.
Howard Eves

Méow Tou AoyiopikoU MpwTéag divetal n duvaTdTNTa dIBOCKAANIOG TWV TTBAVOTATWY PECW TWV
utroAoyioTwy. O1 guTreIpieg pag, T600 atd Tn TTeIpapaTiky] d1IdaokaAia 600 Kal Ta aTToTEAECUATA
ATav BETIKEG.

Oa BéAape va ekBEooupE Ta TTAEOVEKTAUATA piag TETolAg SIBACKAAIQG OTO EpyAOTrPIO, OTTWG TA
OIATTIOTWOANE OTNV TTPAgN.

O pbéAog Tou BACKAAOU E TN XPAON TOU AOYIGUIKOU OAAGLEl Kal aTTO PETADOTNG YVWOEWY UTTOPEI
va yiveTal GUVTOVIOTAG, OPYavwTAG, OIEUKOAUVTHG KAl UTTOOTNPIKTAG TNG pABnong. Mepikég &€
POPEG yiveTal Kail 0 010G adnTrG OTO TTAEUPS TWV PABNTWY TOU.
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O1 évvoleg OTITIKOTTOIOUVTAI, YEYOVOG TTOU OTTOTEAET yéQupa yia efoikeiwon pe TG évvoles. H
yvwon dgv petadideTtal €Toiun aAAG aTTOKAAUTITETAI-AVAKAAUTITETAI AT TOV id10 TO paBdnTr) KaI TO
oupualnTA Tou.

O pabntig dev yivetal évag atmmAdg XpAOTNG VG TTPOYPAUUATOG AAAG YiVETAl XEIPIOTAG YVWONG
KOTA TPOTTO TTOU YOIAEl PE TTalyvidl Kal €101 EVEPYOTTOIEITAI EOCWTEPIKG O JaBNTAG yia uaénon. Ol
AvVaTTAPACTACEIG TTOU TTAPATAPOUVTAI KAVOUV TO JaBnTr va avTIAn@Bei TToAU 1110 UKOAQ HOVTEAQ
KavoVvIKOTNTEG Kal VOUOUG.

O Fieschben 1oxupioTnke 611 "TTOAU Ouyxvd n dIAIoONTIKA YvWOn TAUTICETAI HPE TNV OTITIKN
avatrapdoTacn” kai 611 "KATI TToU Ogv UTTOPOUNE VA TO PAVTACTOUME OTITIKA €ival OUCKOAO va
KOTAVONOOUUE VONTIKA", KATAAlyovTag OTI Ol OTITIKEG avATTOPOaOTACEIS CGUUPBAAAOUV OTnv
opydvwon NG TTAnpogopiag Kal atroteAouv éva oTroudaio TTapdyovTa yia Tn OQaIpIKr avTiAnyn.
O utrohoyIoTAG €10dyel pia duvapikni didoTaon otnv BeAtiwon TNG paBnong pe BAon TIG OTITIKEG
avaTTapacTaoEIS KaBWG Ta ypagIKa oTnv 086vn UTTopoUV va Yivouv TTOANEG QOPEG AVTIKEIUEVO
XEIPIOUOU KAl JETAOXNMATIOUOU JE TTOAAOUG TPOTTOUG.

MoAAEG €peuveg eTTIPPITITOUV THV €UBUVN YIa TIG OUOKOAIEG OTn KATAVONON EVVOIWV OTn
TTEPIOPIOPEVN OTITIKI) EUTTEIPIA TTOU TTPOCPEPOUNE OTOUG paBNTEG katd Tn didackaAia. Ta
TTPOPAAPOTA PTTOPEl va AuBoUv pE TOV EUTTAOUTIONO TNG OTITIKNAG EUTTEIPIAG PEOW TOU
UTTOAOYIOTH.

Z0ppwva pe €peuveg Twv Clements kai Battista, n epmreipia pikpwv aidiwwv o€ epiBaAAovta
Logo emrnpéace BeTIKA TNV avaTTuén Tng £vvolag "Tpiywvo”.

H oxéon pabnti-ddokalou ugioTaTal KaTd To TTAEIOCTOV TTOIOTIKF) aAAayH. AIGQOPETIKA gival £vag
0daokahog va kavel dIGAeEN oTnv dkpn TNG aiBoucag ammd va oTEKETal SITTAa OToV PabnTA Kal va
ouvepyaletal padi Tou TToIKINOTPOTTWG.

BéBaia o véog poAog TTapouaiddel véou €idoug attaitiioelg Kal SUOKOAieS. MpéTtrel 0 dBATKAAOG va
MaBel va dlaxelpieTal Tov XpOvo, va CUVOETEl TIG EUTTEIPIEG Kal va BlaXEIpiCeTal KatdAAnAa 10
d1adikTuUO.

H duvarétnta diacuvdeong Tou pabnTtr pe 10 OIAOIKTUO TOV E€EOIKEILVEI OTNV ETTAPR TOU HE
GANoug cuppadnTég A eKTTAIBEUTIKOUG A Kal GAAOUG ETTIONPOUG QOPEIG.

Me Tn xprijon Tou UTTOAOYIOTH] Ol OOMEG €TMIKOIVWVIOG péGa oTn TAgn aAAGlouv Kai
TIPOCAQUPBAVOUV i OTTOKEVTPWHEVN Kal dnUOKPATIKH Mop®r. [Npowdeitar n ouvepyaTikn
paenon. O yabnTég poipadovTal Tov UTTOAOYIOTH avd duadeg €101 HOIPAJOUV Kal TIG YVWOEIG TOUG
Kal TIG CUPTTANPWVOUV YIa éva KOIVO OKOTTO.

O1 pabntég TTOU doUAEUOUV PHECW UTTOAOYIOTHA €ival auToi TTOU TTPETTEI va TTAPOUV ATTOPACEIS OE
K@Be @daon ekuddnong. 'ET01 TO ATTOTEAECUA TO KATAVOOUV KOAUTEPA, AVTIOETA TO TTAPAdOCIOKO
HABNPa PEPIKEG POPES TOUG APRVEL TN duVATOTNTA VA adIa®OopoUV A va avTiypaPouv TOV TTiVAKA.

MpooeyyiCouv 1O OBféua pe peyoAUuTepo evBouaiaopd. TeAeibvouv TIG TTAPATNPACEIS TOUG
TayuTepa.

H xpnoiyotroinon Tou UTTOAOYIOTA TIPOC@EPEI TN OUVATOTNTA OTOUG PaBNTEG va avTIOTOIXioOUV

ME pEYOAUTEPN akpifeia TNV akpifry oxéon PETOEU TNG EIKOVIKAG -YPAPIKNG €KOPACNG Kal TNG
QavaAuTIKAG-aAYERPIKNG. Mapddelyua ol EVvoIieg TNG CUXVOTNTAG KAl TNG OXETIKAG GUXVOTNTAG.

H mapéuBaon Tou dackd@Aou gival TTPWTOPXIKAG ONUOciag yia va padaivouv ol gadnTég KAT
agiéAoyo kal va wpipgalouv oav Groua atod Tnv aglotroincon Tou AoyIGUIKOU.

To Tadywua TNG €IKOVAG €ival avayKaio yia va PTTopei 0 kaBnynTAg va oXoAIddel Kal o pabnTig va
PWTA KaI VO TTAPATNPEI.

Ta @UAAa epyaaiag TTou TTapaTiBevtal oTo BiIBAio Tou yaBdnTr €ival ev3eIKTIKA. Me Tn Tpdodo Tou
pobriuaTtog utropei o ddokalog va autooxedidlel OIKA Tou @QUAAa  epyaciag. Emiong
UTTOKIVOUUEVOG O HadnTig a1rd 1o AoyIONIKO PTTOPE va dnuioupyei Kai 0 id1og Ta SIKAE Tou OTITIKA
MOVTEAQ.

O1 aokAoeIg, TTPOBAPATA Kal Ol CUVBETIKEG Epyaaieg TTou TrepIAapBavovTal oTa @UAAa gpyaaciag
Oev TpETTEl va gival pOvo aTTAEG €ApUOYEG evvolwv TTou dIddxTNKav aAAG OuyxXpovwg va
QAVTOTTOKPIVOVTAI OTA €VOIOQEPOVTA TWV PaBNTWyV yia épeuva. MNaviwg KatdAAnAeg epyaoies yia
TO OTTITI gival EKEIVEC TTOU UTTOPOUV va QVTILUETWITIOTOUV QTTO TOUS TTEPICOOTEPOUS UABNTEC XWPIC
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181aitepn Bonbeia. EkTOg atd TIG AOKACEIG TTOU PTTOPEi va Bpel o gabntAg oTo Aoyiouikd va
pTTOpPEl Va Bpiokel Kal uOvog Tou Kal Je Tn KaBodriynaon Tou KadnynTr Kai o€ GAAa onueia Tou
O1adIKTUOU 1} va PTTopEi va dnuioupyei Kai o idIog.

Ta ammoTeAéopaTta TWV EPYACIWY TOU PTTOPED 0 id10¢ 0 HaBNTAG va atroBnKeUoel O apyEio Kal va
TO avoigel 6TToTE BEAEI ) 0 id10G 1} O HABNTAG.

O1 véeg duvaTdTnNTEG TTOU TTPOCPEPOUV Ta multimedia eival TTpOKANoN yia Tnv ektraideuon. Me
EMAEYHEVN XpHion PTTopoUv va yivouv epyalcia TTpdo@opa yia Tn Onuioupyia padnoiakou
TEPIBAAAOVTOG, TETOIOU TTOU va EMTPETTEI TNV €EEPEUVNON, TNV AVAKGAUWN Kal oIkodounon
YVWOEWYV, TEXVIKWV KAl JOVTEAWV VOGS YVWAOTIKOU TOUEA, aTTd TOUG idIoUg TOUG aBnTEG Kal PE TN
KaBodrjynon Tou dackd&Aou.

2.4 XpoOVIOHOG HE TO AVAAUTIKO TTpOypapua.

To AoyiopikO autd €xel aoxedlaoTei (Ue PAON TO UTTAPXOV QVOAUTIKO TTPOYPAPUA)  yIa va
agloTrolgiTal Katd 1o TPiTo TPiunvo TG I MNuuvaciou.
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3. AVOAUTIKN TTEPIYPAPN TWV CEVAPIWV.

3.1 Zevdpio 1" EvoTnTag.

3.1.1 Mepiypaen

Eivar yvwaotd 611 n Bewpia Twv mOaAvOTATWY (SEIYUATIKOS XWPOGS, EVOEXOUEVA, OUVOETA
TTeIpduaTa TUXNG KATT.) ouvdéetal kal Baoifetar oe Poolkég €vvoleg TNG Bewpiag
OUVOAWV. ZTnV TIEPITITWON TTOU OI JaBNTEG dev £XOUV pid CUCTNUATIKN €I0aywyn OTIG
OTOIXEIWDEIG £VVOIEG aTTO T Bewpia cuvOAwy, PTTopEi 0 KABNyNTAS YE apopur Tn Bewpia
mOaVOTATWY, va €10dyel TTapdAANAa Kal pe évav evila@épovta TPOTTO Kal TIG avayKaieg
€vvoleg aTTd Ta OUVOAQ, XwPig SUWG va ETTINEVEI O QOPUANIOTIKEG DIATUTTWOEIG.

Na diatebei pia wpa di1dackaAiag.

3.1.2 AidakTIKOi KaI padnoiakoi oTéxol:

Eicaywyn kai e€oikeiwan ye oToIXEIWDEIG £vvoleg aTrd Tn Bewpia ouvoAwy, Pe aglotroinon
TOU TPAOTTOU WE TOV OTTOIO EPPAVICOVTAI Ol EVVOIEG QUTEG OTN OTOIXEIWDN TTIBavoBewpia Kal
OTATIOTIKA.

3.1.3 AIBakTIKA HEOA KAl TPOTTOI ETTITEUENG TWV OTOXWV:

Ta Treipduara TUXNG TTOU  OTITIKOTTOIOUVTAl ATTO TO AOYIOUIKO OTnV €vOTNTA QUTN
aflotrololvral yécw Tng TTPooTTdbeiag va ouvnBioouv ol pabnTtég va karaypd@ouv
ouoTnuatikd otn YAwooa 1ng Bewpiag ouvoAlwyv, Ta dedopéva aTrd TNV eKTEAEDT TwV
TTEIPANATWY AUTWV.

1. Eiocaywyn

2. MNepduara TOXNG

3. Havappiyn evég vouiopartog.
4. H avéppiyn evog Capiou

5. O dixpwpog 1poxo6g

6. OTmKoTroINUéVN PWHAIKA KPAvN
7. Avakepalaiwon

8. Aoknoelg.

9. AsglydaTIKOG XWPOG

10. Auvartd atroteAéopata

11. Aoknoeig-Napadeiypata

12. AevdpodiaypduuaTa

13. Evdexodueva

14. ATTAG ) oTOIXEIWDN EVOEXOPEVO
15. Aoknoeig

16. Zx6Aio

Topéag MM, Tunua Mabnuatikwy, MavemoTtruio MNarpuwv.
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3.1.4 AOKAOE€IG IO TO OTTITI

1. Piyvovue évo. avvnOiouévo (api. Amoteiel owto meipouo. ToxXNG,

2. Iowa oo ta mopoxdrw eivor mewpouato toxns (NAL/OXI).

I.  Oewpodue o011 Evog NAEKTPIKOS OlaKomTNG Agttovpyel Kala. Avoiyovue to
owaxonty. Mag evoiropéper av Qo avayel n Aqumo. 1 oy1. No. yiver av{ntnon.

li.  Kata wm yévvnon evog maidiod uag evoropéper ov Qoo yevwnbei ayopt 1
Kopitol.

lii.  Evag oxomevtic mopofolel oe kamoio otoyo. Mag eviolapépel to onueio
mov Qo. ytornOei omo ™ opaipo.

IV.  Me kdmoio opyovo axpifeiog UETPNONG UKOVS, UETPOUE TO TAGTOS EVOS
apodopov.

3. 27 évav ayava tévig uetald 0vo mauxtwv A ko B kepdilel exeivog mov mpwtog
Oo. kepoioer 0vo mouyvioia. No. KOTOOKEDAOETE TO OEVOPOOIGYPOUUO. KAl TO
OELYUOTIKO X WDPO.

4. Piyvoovue évo vouioua 5 @opés. Na ypawete to evoegyouevo A: «Tig Tpeis
TPAOTES POPES Va. pBst KePalny.

5. Piyvovue éva vououa 4 popég.
i) No. kataokevdoete T0 GEVOPOOSLAYPOLLO KOL TO OELYUOTIKO YDPO
i) No ypdyete ta evoeyoueva:
A: vo, pépovue oxpifas 3 popES ypauuoTo:
B: va pépovue tovddyiorov 3 popéc ypduuota
I': va pépovue 10 mold 3 popég ypauuoto

3.1.5 ®UAAo Epyaciag

Oépa 1
a) Pixvoupe éva vopiopa 3 gopég. O delyuaTIkOg Xxwpog Q gival:
A Q={K}
B. Q={KK,KI,IK,IT}
. Q={KKK,KKI ,KIT,IKK,ITK,[TT,[KIKIK}

B) H diadikacia evog TTEIPAUATOG TUXNG UTTOPEl va eTTavaAn@Bei ue Tig idleg ouvbrkeg 60eg
POPEG BEAOULE.

1 M
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y) EAéyxoupe diadoxikad BiBAia péxpl va Ppolue éva KakoTuTTwpévo(K) 1 dUo owoTd
TUTTWHPEVA(Z). O BEIYHaTIKOG XWPOG TOU TTEIPAUATOG gival:

A. Q={KK,KZ}

B. Q={K,X%}

r. Q={K,zK,z%}

A, Q={KK,z%}
Oépa 2

Mia &iokoypa@ikry etaipia eAéyxel Ta CD ToUu Trapayel. O €Aeyxog oTapatd otav Bpebolv 2
eAaTTWPATIKG CD 6T1av éxouv eAexBei 4 CD. Na BpeBouv:

a) 0 OeIYHATIKOG XWPOG KAl TA EVOEXOUEVA.

B) TO evdexOuevo: "akpIBwg 2 eAatTwpuartiké CD".

O¢épa 3

Na avogépete 4 TreipduaTa TUXNG.

Oépa 4

Avogépare TTapadeiypaTta SEIYUATIKWY XWPWV aTrd e@nUEPIOES, TTEPIOBIKA, TNAEOPATEIS 1} aTTd TO
d1adikTuO.

AtmravTthoeig
1 aq) r
B) z

) r
) Q={KKKK, KKKE, KKEK, KKEE, KEKK, KEKE,KEE, EKKK, EKKE,EKE, EE}
) B={ KKEE, KEKE, KEE, EKKE,EKE, EE}

N
Q <

§

3.1.6 AvrioToixn Evornta oto Eyxeipidio MadnTti

3.1.6.1 loTopiko Znusiwua

H woyoiotnro tpafnée v mpoooyn twv avlporwv arxo v opyorotyro. Ilopol’
OTC, 1] CUGTHUOTIKY OVTIUETOTION THS TOAVOTHTOS UE UOONUATIKO TPOTO Opyioe
tov 15° aucdva.. I'a IpddTn popa eupovioTnKay oKEWELS TAV® 0€ TOYEPE TaIYVIOLO,
oto PifiAio Suma tov Luca Pacioli (1494). 2~ ovti tyv epyacia o Pacioli npoterve
o mepipnuo “llpofinua twv uepidiwv’” aro omoio {nteitol, o’ Evo ToYEPO TALYVIOL
oV 0eVv Exel axoun terciwael, Tw¢ Ba poipaatody ta arorynuato Aafoivoviog vxr’
oWV 10, LUEYPL TH O10KOTH OTOTELEGLLOTOL.

Tov 16 auchve. o Girolamo Cardano, évac dilog Itaddg, éypaye éva eyyelpiolo
TOV TQIKTH OTO OO0 OIETOTWEE KATOLOVS KOVOVES Y10, TH ADOH TOV TPOPANUOTOS
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v {oprav, ya éve (pt. Ilepimov 50 ypovio apyotepo o I'atiraios éowoe tov
TANpn wivoko, yio o mpofinuoe twv 3 {opimv.

Lapo. T apyixés mpoorabeies yio vo uodnuotikoroin@odyv o1 vouor te toyns, n
yévvnon s Bewpiog mbovotntwv cov pabnuotikng emotiuns tomobeteitor 1o
étog 1654. Tote o George Brossin izmotng otyv aviy tov Aovdofikov XIV
zpoteve t0 TPOPAnue v {apiav kol to TPofAnua twv uepidimv arov Blaise
Pascal. O iznotng eiye Pper ot n Oecwpnikn oviyuetdmion TtV TPOPANUATWY Oev
OVUPWVOVTE e TIG umtEIpikeS mapatnproels tov. O Pascal édwoe to mpofinuo
otov Pierre de Fermat kau ovvroua kot o1 6vo puali Pprxav diopopetikés ADoelg.

H epyacia tovg Oswpeitor n ueyaldtepn eléaén oty Oeueriooon e pobnuotixng
Oswpiog twv mbovoritwv. H epyacio twv Pascal kou Fermat onuiotpynoe ueyalo
evorapépov o tig mbavotntes. To 1655 o Christiaan Huygens rolideye oto
Topiot yo vo uaber mepioootepa yio g 10éeg tov Pascal. Ilap’ dlo mov dev
Kotdpepe va ovvaviioel tov oldonuo 1dllo, yopioe miow koi ovvébeoe
oveaptnto wia mpoyuoteio oty Ocwpio twv Hibavotntwy mov Nrov n Tp@OT™) 0TO
gldog ¢ kou mov onuooiedtnke to 1658. Ilop’ olo mov aro mpawta Pruoto n
uerétn twv mbovotntwv emikevipwOnke oto moryvioio. TOxng, WP TOAAG
Tapadolo. ovapvoOVTIaY, OV TPOKVTTOVE OO EVAV UI] IKOVOTOUTIKO OPIoUO THS
mboavotntas. Meta 1o étog 1700 n Oswpio. apyioe vo. avartdooeToL UE YPHYOPOVS
poluoeg.

H devtepn onuavtxy onuocicvon nrav éva aplpo tov Pierre-Remond De
Montmort (1708). To 1713 eupaviothke to mpwto Pifiio opiepwuévo
anoxlelotika ong mbovornres. Hrov o Ars Consectandi zov Jacob (Jacques)
Bernoulli. To mpdto amd o oeipd peydAov ooveiopopwv e 0IKOYEVEIONS
Bernoulli. O Abraham De Moivre dnuoaievoe o Doctrine of chanceszo 1718 ko
1 Bewpia twv mbavotitwy ovvéyioe va avartdooetal kotd v oidpkela tov 18
ko1 19 audva ue ovveiopopéc amd tov Euler, Laplace, Gauss ko moildv
aAwV.

Ta tedevtaio 100 ypovia n Gewpio mOovotnTOV EYel TPOYWPNOEL CHUOVTIKG. UECO.
omo ti¢ mpoomabeies TV uabnuotik@v vo. eCoopalicovy uio arepen puodnuatikn
paon movew otnv omoio va. umopovv vo kticovv. To omoxopdpwmuo avtis s
npoonabeiog nrav n onuocicvon oty dekoetio. tov 30 tov “Foundations of the
Theory of Probability” oo Kolmogorov, oto omoiov avomtbooetor n Ocwpio
mbovotntwv oe o ovotpd ollouotiky  Boon, GOUTANPOVOVTOS €Tol THV
UETOPaon TOD QVTKEWEVOD OTO Uio. GLALOYY KOVOV@V Vio. TOIKTES 08 EVa
OTOYYIKO pobnuotico adoTnuo.

3.1.6.2 Eiocaywyn

Mropei kavelg va diamiotwoel, oyetikd e0kola, 0Tl § kaOnuepivy (wn eivar yeudtn
TOPOOEIYUOTO. TOD YOPOoKTHPILOVTaL amo afefoidthTa..

Etvoir moid oovnbiouéves yra mopooetyio ppaceis omwg:
- Eyxet ueydles mboavotnteg va metdyel 0TO TOVETIOTHUIO.
- Etvor moAd mbavo va ppélet.
- Xouminpaovovrog wepiocotepeg otnies IIPO-110 avlaveron n mbavotnto. va.

KEPOIOEIG.

Topéag MPM, TuAua Mabnuatikwy, MavemoTriuio Marpuv. 16
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- H miBovotynra vo, oxvpwbel n ekdpoun Aoyw Ppoxng eivor uikpy.
- H mBovotnta vo yevvnOei ayopi eivou: 50 - 50 n 50% n évo. mpog d6vo i 1/2

- Eivau €€ioov mbavov vo, yevvnOei ayopi n kopitot.
3.1.6.3 [lsipaua.

Amo v kabnuepivy pog (wn  yvawpilovue o16Qopes OL0OIKATIES , TOV UTOPODUE
Vo, TIG EKTEAETOVUE TPOKTIKG KOTW OTO TIS 101ES OVVONKES, KOl TOL 0TO TEAOG EYOULV
KAmOL0 OVYKEKPIUEVO amotéleauo. 1o mopadeiyua ivor o€ 0L0DS YVWOTO TO «TEIPOLUOY
TOV SPOGUOD TOD VEPOD 1 EYODUE TOAAES POPES D€L KATOLO UNAO VO TEPTEL OTTO TH UNAIA.

Eivar omolitws péfaio ot 1o vepo Oo Ppaoer arovg 100 fabuois tns kliuoxog
Kelaiov kabag emiong eivor féfaio ott Adyw s Papvtnrag 1o unio maviote Oa mwéptel
pog to katw. Avto eéorrov mopatnpnoe kar o Nebtwv koi oietonwaoe ) OGcwpio s
Popvtyrog.

Yrapyovv ouwe kou meipauoto wov dev umopodue va tpofléyovue 10 omoTéAETUA,
tovg. 1'1a mopdderyua otav ampifovue Evo vouioua, ogv umopoiue va xpofréyovue ov Ga
EAOg1 «xcepalny (K) n «ypouuazay (T).

Opiouog

Mia dradikoaia, n omoio. 00Nyel o€ KATO10 GOYKEKPIUEVO ATOTEAEGUA, KAl TV OTTOI0,
UTOPODUE VO, EXOVOAGLOVUE TIPOKTIKG KATW Q0 TIS 1016¢ OVVONKES, 00S popés BELovue,
Qo Léue meipoua.
Mapddeiypa
O1 diadikaaieg TTou akoAouBoUv gival TTEIPAUATA:
1. H avdppiyn evog vouioparog.
2. Muw petodxn papoog mov Bepuaiveton
3. "Evog diypopoc (Lodpo-kOKKIVO) TPOYOG TOV TEPIGTPEPETAL TAVD GE £va dIoKO
€POOLAGUEVO Ue Eva BENOG.
H avappryn evog Laprov.

5. Apnvovuue éva oML va TEGEL.

KabOe évo omo ta mepapara wov ovapépoue Exel kKamolo omotéleouo. AlLote givol
wpofléyiuo ki dllote oxi. Otav 10 omotéleoua Tov TEPGUOTOS OV ival  TPoPAEyiLo,
T0TE EYovUE Evo. TEIpapa ToYNS N Toyaio meipapa. 1o mopaderyua n oveppiyn evog
Vouiouatog €ivol TEIpoo TOYNS YlaTi 0V UTOPOOUE VO, TPofléyovue amd mPLY TO
omotéleaua, av onlaon Ba éAbel (K) kepaln 1 (') ypouuara.

Topéag MPM, TuAua Mabnuatikwy, MavemoTriuio Marpuv. 17
Mpog €ykpion




22/04/02 Eyxeipidio rou Kabnynrn, 'Ekéoon 1.5 NMPQTEAX

I'vawpilovue amo w pvaikn ot otav éva uétolro Oepuoaivetar draotéireton. H avénon
¢ Ogpuokpacios ™G uUeTOAMIKNG pafidov Oa &xer ws mpofiéyiuo amotéleouo v
emunkoven ™. To meipouo. A0Imoy owto 08V amotelel TEIpaua TOXNG, 0POv VAL OVVATOV
va. Ipofléyovue to omotéleauad. Tov.

Aoknon

Amo to TEIPOUATO TOV OVAPEPONKOY UEXPL TP TO10 EIVOL TEIPOLO TOYXNS KoL TO10
o1,
ATmrdavrtnon

Leipauozo toxng eivor ta 1,3,4.

3.1.6.4 Auvard AmoreAéouara - Aglyuarikog xwpog

Ag dodue moi to Toyaio mEipapa s avippiyng evog vouiouotog. Iloio eivar ta
oVVATA ATOTEAECUATA,

Mpuyavij avappryng vouicuorog

Ta ovvara omoteréouata givar ovo: Kepain (K) n I pouuara (I). To evvoio twv
ovvorav arotedeoudtwv givaito Q = { KT }.

To ovvoio Q Ba o ovoualovue deryuatTiKo ywpo.

Mapadeiypa

Moia gival Ta duvatd ammoTeAéouaTa OTO TUXAIO TTEipaua Tou {apiou;
Atmdvinon

No géper I n2n3n4n5n6. Aniadn o dctyuatikog ywpog eival
Q0={1,2,3,4,56}

Mapddeiypa

‘Exoupe €va dixpwpo 1poxo. Na ypdyeig “K” étav £pxetal KOKKIvo Kail “A” éTav ¢pxeTal AoTTpo.

Topéag MPM, TuAua Mabnuatikwy, MavemoTriuio Marpuv. 18
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Pouléra

O Oe1yuoTIKoS ywpos &ivor 10 adVoLo mov mepIEyel Ta. amoteréouata «K» 1 «A»
ontaon: Q={K A4}

Mapadeiypa
2rpifovue évo. vopuoua 2 popés. Iloto eivou to ovvata amoteléouata,

ANUIovpymvrag tov mopoKaT® TIVoKa.

Na pépel Ty TpadTH POpd: Kol TV OEVTEPY QOPa.:
Kepaln Kepoln
Kepaln I'pouuozo
I'pouparo Kepain
I'poypara I'paupara

LI'ivovtar pavepad. ta amoteléouato. TS avappLyns evog VOULoUOTOS 000 popés. Av fatovue
K y1o. tv kepain kou I yio to. ypopyoco. ko COUTANPOGODUE TOV TOPOKAT® TIVOKO.:

Iy piyy 2y piyny
K K
K r
r K
r r

Eyooue v KWOIKOTOINGH TV OTOTEAETUATOV V10, TO GTPIYIUO EVOS VOUIGUATOS 2 POPES.

Topéag MIOM, TuApa MabnuaTikwy, MavemoTtAuio MaTpwy. 19
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H aldiwg ue devopodidypoyyo.:
Agvdpooraypappo

devtepn piym )
[—
S

N K (KK)
PO piym
K

I: (KI)

K: (TK)
r

I: (IT)

Avarmapdorocny ue oevopooidypauua

Aoknon 1
Tloiog eivou o deryuatikog ywpog 2 100 ToPaTaVe TEIPGUATOS,
ATmrdavrtnon

O oeryuotikog yawpog Q eivar o Q = { KK, KT, I'K, I'T"}

Orav piyvooue éva vouiouo 6vo popés givou ovvatov va gyovus Kepon (K) v
apwty popd kar Kepoln (K) tn ocdtepn, kar 016popovs GAL0VS GvVIDOGUOVS.
Eto1 Qo ypnoipomoiodue to ovufolioud:
o KK, yia va dnlwoovue oti: atnv mpoty piyn eépoue Kepoln (K) kar oty
oevtepn piyn Kepoln (K).
o KT, yia vo. oniwcovue oti: oty mpwty piyn pépoue Kepaln (K) ko oty
oevtepn piym I pauuazo (T).
o [K, yia va oniacovue oti: atnv mpaty piyn pépoue I pouuata (I) ko
oty oevtepn piyn Kepaln (K).
o [T, yio vo oniadeovue oti: oty mpaty piyn  eépoue I popuoto () koi
oty oevtepn piyn I pouuara (T).
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Mpog €ykpion



22/04/02 Eyxeipidio rou Kabnynrn, 'Ekéoon 1.5 NMPQTEAX

Aoknon 2

270 TOPAOEIYUO TOV OLYPOUOD TPOY0D, as vrobécovue Ot1 yopilovue T0 TPOYO OO
popég. Lloia eivar ta dvvatd amoteAéouata,

Atmdvinon

Kotookevalovue mparto t0 GYeTikd 0eVOpoOLAypouo.:

de0TEPO GTPIYIULO

K (KK)
TPMTO GTPIYLO
K
A (KA)
K (AK)
A
A
(AA)

Aevopooraypaupa yia to olypwpuo tpoyo (poviéta)

Apa o deryuortikog ywpog eivar o Q = { KK, KA, AK, A4 }.

Aoknon 3

Ag Bewpnoovue Sava to toyaio meipopa s ovappiyng evog (apiov.
Atmdvinon

O deryuatikog ywpog eivor Q ={ 1, 2, 3,4, 5, 6 }

Opioudg.

AEWYUATIKOS YOPOGS E1VOL TO GDVOLO OV TWV SVVATOV OTOTELETUATMOV.

3.1.6.5 AmAd i} oroixsiwdn evdexousva

KabOe aroyeio tov deiyuotinod ywpov AEyetor AmAO 1 GTOIYELDIES EVOEYOUEVO.

Lo mopdoeryuo otov ampifovus Evo. VOULGUO, TOTE TO, GTOLYELDON EVOEYOUEVO. EIVAL
« kepodny 1 K xar «ypoupazon n 1. ‘Etor Q={K,[}.

Extoc twv amldv i 6Totrelmddy evocyousvwyv givar ovvatov vo EYovus Kal

ovvleta evogyoueva. 1o mopaoeiyuo otay piyvooue vo. (Gpi: «To EVOEYOUEVO VO
pépovue aptio ap1Ouoy
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Aoknon 1

Ao moio omAa evoeyoueva amoptiletar t0 €vogyousvo A «va @pépovue aptio
ap1Ouoy,

BAATe pe TN oeipd Ta ATTAG
evoegxoueva 1Tou atrapTiouv

Kadbe éva amd o ovvard amoteléouoto. AEyeTar Kou «GTOLYEIWOESH 1 «OTAO»
EVOEYOUEVO.

ATmrdavrtnon

A={2,4,6}

Aoknon 2
2OUTANPAOTTE TH PPOOH TOV AVTITPOTWTEDEL TO OTOLYEIWOES EVOEYOUEVO «I T .

ATmrdavrtnon
To ototyelddes AVTO EVOEYOUEVO OVOPEPETOL GTO TUYAIO TEIPOUO. THS AVOPPIYNS
EVOG VOUIoUoTog 000 Qopés. To GUYKEKPIUEVO OTAO EVOEYOUEVO KWOIKOTOIEL TO
OTOTEAETUA VO PEPOVIE PPAPUATO, TNV TPWOTH POPA. KO PPAPMUATA KO TH OEVTEPT
Popa.

Aoknon 3
Llo10 amo 0. GTOLYELDON EVOEYOUEVA EVOS TIEPAUATOS TOYNG HE OEIYUATOYXDPO
Q ={ KK KI, IK, IT } ovumpoocwnevel (KwoikomolEl) ) Qpacn. «0Ttav
piyvovue Evo, VOULoua 000 POPES €Ival dDVOTOV Va. EYODUE YPOLUUOTO TRV TPADTH
POPO. KO KEPOLI TNV OEVTEPNY.

JupTTAnpwvel o paBdnTAg
S

[ —

=1

Atmdvinon

Aoknon 4
llwg Oo. umopodooue va orotvm@woovus Ue i, PPOoN OTL TPOYUOTOTOIEITOL TO
ovvlero evoeyouevo A={ KK xou KI'};

ATmrdavrtnon
“Orav piyvoovue évo vopioua 600 popés to evogyouevo A kwdikoroiel to avvheto
evoeyouevo vo, pépovue Kepain (K) tyv npwtn popa. Yropyovv 600 dvvatotntes
yiow TV mpoyuatorwoinen tov evogyousvoo A: Kepodn (K) v mpotn gopd ko
Kepain n I'pauua thy ocotepn.
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Iy piyn | 2y piyn

K K
K r

To ovvoro A = { KK, KI'} €ivoi éva vmoctvolo Tov JE1yUatIiKoD ympov
Q={KK KI', I[K, IT } ko1 ovoualetor evosyouevo.

3.1.6.6 BéBaio Evoexdusvo
Opiouog

KaBe vmocivolo A tov deryuotikod ywpov Q Aéyetou evdgyouevo. Kobe téroro
EVOEYOUEVO TTOV TEPILOLUPAVEL OAGL TO. TTOLYELDON EVOEYOUEVA, ONAaON TOLTI(ETOL UE
TOV OE1yUaTIKO Ypo Q, Aéyetar féfaro evogyouevo.

Aoxnon 1
Piyvovue mpaorta éva vouiouo kar oty oovéyeio éva (opt.
a) No. KoTaoKeDAoETE TO OEVIPOOIAYPOLLA.
P) Lloiog eivou o deryuatikog ywpog;
) No. ypdyete ta evogyoueva
A: vo pépooue kepoldn kot aptio opifuo.
B: va pépovue ap1Buo pukpotepo tov 4.

ATmrdavrtnon

w N = N N

—
TN

o

o)}

Aevopodiaypauua yia ™ piyn evog vouicuatog Kat evog {opiov.
p) Q={KI, K2, K3, K4, K5 K6, I'l, [2,13,14,15 16}
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7) A={K2, K4, K6, 12, 14,16}
9) B={KI,K2,K3,I'l, 2,13}
Aoxnon 2

Exovue ta ypauuozo e Aééns “TPIFQNO” ypouuéve oe kaptelitoes T, P, 1,
I, Q N, O, péoo oe évo oakovlaki. Avaabpovue uia Koptéro, kot E0Tw Ot
eivai to I'. Avoaovpooue pio. oe0tepn Kaptéla.

a) Priace T0 OeVIPOOIBYPOLYIO. TOD TEIPGUATOG.
P) No. ypayete ToV OEIYUOTIKO XWDPO.

) No ypayete t0 evogyouevo A: «n 0cdtepn KoPTELD VO, EIVAL POVHEVY.

ATmrdavrtnon
a)
T
P
r I
Q
N
O
Aegvopoodiaypaupa Tov TEWPIUATOS
p) Q={IT,IP,ILIQ INITO}
Y A={I[11QIT0}
Aoxknon 3

Piyvovue éva vouiouo 3 popég.

a) No KataoKeDBOETE TO OEVOPOOLAYPOUILA KOL TO OEIYUOATIKO YDPO.
P) Na ypayete to. evoeyoueva.

A: No pépovue «orxpifiads 2 popeS ypauuoTon.

B: Na pépovue «Tovloy1otov 000 popeS YpeiLoTon.

I': No pépovue «to mold 0o popés ypduuatay.
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ATmrdavtnon
a)
| TpiTn piym
\ devtepn, piym K KKK
|
PO TN piym
I KKTI°
K KIK
I" KIT
K TKK
| r TIKI
| | K TITK
\
|
‘ 1—‘
| | °I' ITT

Aevopoodraypaupa yia Ty piyn vouicuaTog TPEIS PopEs

Q= {KKK, KKI', KIK, KIT, I'KK, ['KI', ITK, I'TT"}

B)A={KIT, ITKI ITK}
B={KIT, KT ITK, ITT}
I'={ KKK, KKT, KTK, KI'T, TKK, TKT", ITK }

Aoxnon 4

Piyvoovue ovo {dpia, évo kokkivo, koi éva mpaaivo (ue oty ) oeipa). Na ypawete ta
EVOEYOUEVOL

A: «Kai ta 0o {apio vo. pépovv to 6».

B: «H évdeién tov kokkivov {opiod vo. givor ueyalotepn amo v Evoeién tov
TPOCIVOLY.

I': «To kokkivo (6pt pépver 6 Kou To TPATIVO Ox1x.

A: «To kokkivo (mparto) (api vo. pépel apiOuod ueyoldTepo tov 4.
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Atmdvinon

Me ) Ponbeia tov To KATW OIKTOWTOV (KOPTEGIOVO YIVOUEVO), VO, DTOLOYIGETE TO
OELYUATIKO YWPO TOV TEIPaUaTog kabwg kai to evoeyoueva A, B xai I

pactvo Capt

Aeypuatikog yapog yia Ty piyn ovo {apiav

2nucioon. Xty Abon g doknong 4, ypnoworoiciton mwivakog pue kovkioes. Mmopovue
pefoiwg vo ypnoiuomoioovue kou dedpodLappooTo. yio. Vo BPOovUE TO OEIYUOTIKO YMDPO.

3.1.6.7 Aokrosig yia 1o OmiTi

1
2.

3.

Piyvovpe éva cuvnBiopévo Capt. Amotelel avtd meipapo TOYMG;
[Towa amd T mapakdto eivon mepdpata Toyns (NAL/OXI).

i) Oewmpodue 0Tl &vag MAEKTPIKOC S1oKOTTNG Aettovpyel Kodd. Avoiyovue 10
drakomtn. Mog evduapépet av Ba avayet ) Adpma 1 0yt Na yivet culnmon.

i) Katd t yévwnon evog moudod pag evolopépst av Bo yevvnbel ayopt 1
Kopitot.

iii) "Evag oxonevtng mupoPoiei o€ KAmolo 6tdyo. Mag evilapépel To onueio mov
Ba xtumn el amod ™ ceaipa.

iV) Mg kdmolo 0pyavo okpifeiog pETPNoNG UNKOLS, HETPaue TO TAGTOG €VOC
nopadipov.

2’ évav aydva TEVig HeTaEy 0Vo Touktdv A Ko B kepdilel exeivog mov mpmdTOg

Ba kepdicer dvo moryvidw. No KATOoKELAGETE TO JEVOPOSIAYPOAUUN KOL TO
JELYHOTIKO YDPO.

Topéag MPM, TuAua Mabnuatikwy, MavemoTriuio Marpuv. 26

Mpog €ykpion



22/04/02 Eyxeipidio rou Kabnynrn, 'Ekéoon 1.5 NMPQTEAX

4. Piyvovpe éva vopiopa 5 @opéc. Na ypawyete 10 evOEYOUEVO A «TIC TPEIS TPMTEG
QOPES VoL £POEL KEQPOAT.

5. Piyvoupue éva vouiopa 4 gopéc.
i) No KoTtacKeVAGETE TO HEVOPOSIAYPOLLLLO KOL TO OELYULATIKO YDPO
i) Na ypayete ta evoeyoueva.:
A: va pépovpe akpimg 3 popég yphippoto
B: va @épovpe TovddyioToV 3 opég YpaupaTa
I': va pépovpe to mOAD 3 popég ypappato
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3.2 Xevdplo 2ng evoTnTag

3.2.1 Nepiypaen

210 KedAaio autd TTpwTa €I0AYOUNE TNV €vvold TNG OXETIKAG OUXVOTNTAG N OTToia EKPPALEl
pe Baupdoio TpOTTO TN PACIKA £vvola TNG «OTATIOTIKAG OMAASTNTAG». H mBavotnTa Aoimmév
eEKQPAdel £va €idog a@aipeong TNG OXETIKAG OuXVvOTNTAG, PE TOV APIBUS Twv TTEIPAPATWY VA
augdavel aTrepIdpIoTa. 2T cuvéxela SIaoUVOEETAI N Evvola TNG MOAvVOTNTAG PE T OTOIXEIWWON
évvolia Tou gufadou. Aivovrtal apkeTd TTapadeiypata yia va ioxupotroinBei autr n diacuvdeon. H
emoOpevVN Kai TeEAIKA dlacuvdeon didetal eTagl TNG mMOAvOTNTAG KAl TNG EUTIEIPIKNAG £VVOIOG TNG
«Malag». To Baoikd Tuxaio Treipapa gival amd 1Ig Pwuaikég kpriveg. AlacuvdéeTal To Treipaua
TNG PWMAIKAG KPAVNG HUE TN OXETIKN ouxvotnta. ETreid) o apiBudg Twv popiwv givar TToAU
MEYAAOG, N PAZa TOUu VEPOU TTOU €KPEEl ATTG MIA EKPON TTPAKTIKA CUMTTITITEI JE TOV OPIO TNG
OXETIKNG ouxvoTNTAg, dnAadr) Pe TNV TTBavoTnTa.

Na diatebei pia wpa didackaAiag.

3.2.2 AISAKTIKOI Kal pabnoiakoi otéxol:

AlqigObNnTIKA Kal avaAuTIKA TTPOCEYYIon TNG €vvolag TNG TBaveTNTaG, Kal Eaywyr Tou KAAoOIKoU
OpIoUOU TNG KAl TWV IBIOTATWV TNG.

3.2.3 AIdakTIKG péoa Kal TPOTTOI ETTITEUENG TWV OTOXWV:

JUupwva pe TNV TTaidaywyikni pag mpoogyyion, 8a 606¢i egioou Bdpog otn diaigdNTIKA Kal TV
avaAuTIKOAOYIKA Katavonon Tng £vvolag Tng mlavoTnTag. MNa 1o oKOTTé auTo EXOUME ETTIAEEEN Eva
1I010iTEPO €i60OG OTITIKOTTOINCONG, TTOU €ival TO YEWMETPIKG avaAloylkd POVTEAO Tng TBavoTnTag
pMéow Tng €vvoliag Tou ePBadol (Adn yvwoTAg oTta Traidid). AKOPa xpnoigoTrolouvTal idla i
TTapOUoIa TTapadeiypaTta Ye autd tng 17 evotnTac.

1. MmBavértnTa.

2. OAokAfpwon Tng £vvolag Tou Tuxaiou TTEIpduaToG.
AnuioupyoUpe TTPoBANUaTIoPd TTavw TNV évvola TNG MOavoTnTag TTapouaidlovrag
O1ad0xIKA Ta TTEIPAPATA TUXNG: KEPUA, POUAETA, BpoxH, UAIKN paRd0og, pwudiki KpAvN.

3. Opiouég TG MOAVOTNTAG HECGW TNG AVOAUTIKNG TTAPOUCIAoNG TWV TTEIPAUATWY.
a) Tuxaio Teipapa pouAéTag; (TPoxXOG TUXNG;)
AlaioBnTIK TTPOCEyyIon TNG £vvoiag TG TTBaveTNTag PE TNV évvola Tou ePBadou.
B) Tuxaio aivopevo TG BPoxns.

XpNOoIYOTTOIWVTAG BIGPOPA YEWUETPIKA OXAMATA ETTAVW OTO £5A@POG OUVOEOUNE TNV
évvola TG meavoeTnTag he To euPaddv.

y) YAk papoog.
20vdeon TNG évvolag TNG TTOavoTnTag PE TN Hada.
0) PwuaikA KpAvn.
4. ZxeTmiki ouxvotnTa - Opioudg MiBavoTnTag.

H oxeTiki ouyxvoTnTa KATd TNV EKTEAETN TUXQIOU TTEIPANATOG N — POPEG.
(avappiyn KEPUATOG, KATAOKEUN TTIVAKWY, TTAPATHPNCT OTTOTEAEOUATWV)

6. EZaywyn Tou opiopoU Tng évvolag Tng TmlavoeTnTag amd 1O TEipAPa TNG POUAETAS yia
MEYAAO apIBusd SOKIPWV.

7. EZaywyn Tou opigpou Tng évvolag Tng moavoTnTag Pe Tn Xprion Tou gupadoul (Treipapa
Bpoxng).
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8. AvakepaAaiwon kKAaoaikoU opiguoU meavoTnTag.

9. Nopoil Twv mavoTATWY aTrd Ta TTapadeiyuaTa.

3.2.4 Epwtnosig

a) EpwTtnoeig TTOAMATTAWY ETTIAOYWY,
B) AvtigTolxioeig,

Y) ZUUTTANPWOEIG KEVWYV O€ TTPOTATEIG.

3.2.5 Aocknioelg (ouvduaopoi pe Ta GAAa ke@dAaia Tou Mupvaciou).

3.2.5.1 Eepapuoyég - MpoBAnuara (YmoAoyiouog suBadwy K.a.)

3.2.5.2 Aoknosig yia 1o omiTi

1. Xr0 mopoxdrw oynuo weprypopetar 1 opBoywvia. TAOKO ULOS TAATEIOS UE Evay KOKAO
0T0 £0WTEPIKO TNG. Xpnowomoiwvias 10 Adyo TV ufadnv ve vmoloyicete TV
mBovoTnTo. Lo oTaYOVe Vo, TEGEL GTO ECMWTEPIKO TOD 0pBoymVIoD Oyl OUWS OTO EGMTEPIKO
70V KOKAOD.

(O

2. Mo uépo fpoyns maparxoiovBodue tigc mlakes tov aynuartog. Iloio n mbavoryto
va. TECEL Hio, aToyova o€ Eva. povpo tetpaywvo, H kale mloko Eyel tetpaywvo aynuo.
Ka1 10 K&Oe Lavpo TeTpaymvo Exel TAEDPE 0G0 TO EVa. TPITO THS TAEVPAS THS TAGKOG.

3. Av 5 mBavoryto. yio. pao otoyova oty Pouoikn kpnvy givor %2 yio vo méer omo ) deéia
TAEVPG TG KOVTOG Kal %2 oL va. TAeEl amd TNV OPIoTEP TAEVPA THGS, VO DTOLOYIOTEL ]
mBovotnTa 1o pio aToyove. vo. pTacEl ot UTAE KoDTOL.

1/2© 14
) U

) T -
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4. Aivetou o TVOKAS UE TO ATOTEAEGUOTO. OTTO TNV aVappLyn evOg vouiouatog. O optOuog
100 ko1 mwold mepioaotepo o 500 Oewpeitou peydros apibuog piyewv. To vouioua mwov
XPHNOUULOTONOOUE EIVaL KOUEPOINTTOY, (Aniaon n miBavotnto vo, éEAOst K eivar io1a pe thv
mBovotnto vo é40e1 I);

Piyeig Kepalés
10 7

30 26

50 40

100 82

500 400

3.2.6  ®UAAo Epyaciag

Oépa 1
) TNa v mBavétnTa P(A) 1oxUeL:
A, 1<P(A)2
P(A)>1
P(A)<0

Kavéva aTrd Ta TTPonyoulEva.

P(ANB)=P(A)+P(B)
P(AUB)=P(A)+P(B)
P(AUB)=P(A)+P(B)- P(AnB)
P(AB)=P(A)+P(B)
) Av A kai B gival evdexdpeva Tou idiou delypatikou xwpou, ToTE IoXUEl N avicdTnTa.
2P(ANB)<P(A)+P(B)
5[] N
IV) Av A kai B gival evdexodpeva evog delypaTikou xwpou Q kai P(A)=P(B) téte A=B.

I

B
r
A
) O TpocBeTiKOG VvOpog Twv MOAVOTATWY Eivai:
A
B
r
A

Oépa 2

Mia kAnpwTida tepIExel Toug apiBuoug atd 1o 1 péxpl 1o 10. MNaipvoupe oTn TUXN éva apiBPo.
Na Bpeite TIg TBOavOTNTEG TWV evdeXopévwy  T={apiBuog apTiogt kai A= {apIBUOG PIKPOTEPOG
atré 10 4}.

Ofépa 3

H mOlavotnta va kKpuoAoyrooupe Tnv dvoign cival TpITTAdoIa atmé TOU va Pn KPUOAOYIOOULE.
Na BpeBei n mBavéTNTA VO KPUOAOYIGOULIE.
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Ofépa 4

Méte n évvoia Tng MiBavaTnTag epgaviocbnke otnv loTopia kai TToia n €§eAIEN TNG.

Atravtioeig

1. 1) A
) r
m  x
V) A

2. P(N=1/2
P(£)=3/10

3. P(A)=3/4

3.2.7 AvrioTtoixn Evornta oto Eyxeipidio Madnrti

3.2.7.1 Eiocaywyn

210 Kepdlaio ovto mpata e166yovuE THY EVVOLO. THS GYETIKNG GUYVOTHTOG 1] OTTolo,
exppaler ue Oovudolo tpomo ™ Pooikny Evvoia THS «OTATIOTIKNG ouolotntasy. H
mBovotnto. Aoimov ekppalel Eva 100G apaipeons TS GYETIKNG GUYVOTHTOG, HE TOV op1Ouo
TV TEIPOUCTOV VO, QDEAVEL OTEPLOPIOTA. 2TH OGOVEYELD, OIOCDVOEETOL 1] EVVOLO. THG
mOovotnTag e ™ aToLYEINON EVvola TOV EuP00oD. Aivovial opKeTo. TOpaOETYILOTO. IO, VO,
1oyvporoinbel owty n olacvvoeon. H emouevn kai telikn oroodvoson oioetor uetald e
T0avOTHTOG KO TG EUTEIPIKNG EVvoiog TS «ualacy. To Paoikd toyaio meipoyo eivor amo
11¢ Pouaikés kpnves. Aiaovvoceton  to meipouo, e Pouoixkng kpnvyg ue t oyetikn
ovyvotnra. Emelon o apiBuos twv popiov eivor mold peydlos, n ualo tov vepov mwov
EKPPEEL QO UI0. EKPPON TIPOKTIKC, COUTITTEL UE TOV OPO THS OYETIKNG TUYVOTHTAS, ONAGON
ue v mbovornro.
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3.2.7.2 H Evvoia tng Méavoérnrag

Piyvoupe éva vépiopa 800 @opig

Ag Bswpnoovue Cavae to mapadeiyuo. TS aveppryng 2 GUEPOINTTWV VOULGUATOV.
O oeryuatikog ywpog tov rmepauotos eivor: Q={KK.KI 'K, IT}. Eivar pavepo oti 10
evogyouevo {KK} éyer «uikpotepn mbovotnroy vo supaviotel ano ot to {KK, KT, TK,IT},
0pOL OTNYV TPWTH TEPITTWON TO OTOTEAEOUO, TOV TElpouaros Qo mpémer vo. €ivol
onwaoonmote KK, eva oty debtepn mepintwon 10 OmOTELETUA TOV TEIPGUOTOS UTOPEL VO,
etvar KK KI'n I'K 5 I'T, onioon to oevtepo evoeyouevo givai to PEPaio evoeyouevo.

Eto1 Loimov apod vmapyovy eVOgYoueva. e IKPOTEPY N UEYOLDTEPY TOAVOTHTA, VTOPYEL
N QVOYKN VO, UTTOPODUE VO, KUETPHOOVUE THV TOYOLOTHTON, TO TOGO TOXOIO EIVAL ONAGON Vo,
ovbaipeto evigyouevo. Av twpo arpifovue Eva VOUIoUO OL0 Kol TEPICOOTEPES POPES
TOPOTHPOVUE EVO EIOOS KOTATIOTIKNG OUOAOTNTOCY, ONAGON O aplOuUdg T.X. TWV KEPOAWDV
mov gupavi{ovtar otalepormoieital kol TEIVEL VoL 0 HIGOS TOV OPIOUOD TOV TELPOUCTMOV.
Ano v 1otopia v pabnuotikoy Eovue v minpopopio 6tr o1 Buffon ko Pearson
glyov ™V VIOUOVH VO, GTPIYoLY Eva Voulouo. yiiiades popés. To amotélecuo eivor avto
OV PAIVETOL OTOV TIVOKA.:

Ap16uog piyewv | Ap1Ouog kepolddav
Buffon 4040 2048
Karl Pearson 12.000 6019
Karl Pearson 24.000 12.012

Antoon otic 4040 piyers o apiBuog twv kepaiov eivon 2048 (2048 kepaiés arig 4040
piyerg) 1
2048

—— =0,5069
4040

Tlov deiyver ot 0 ap1Ouog twv kepalwv eivor wepimov 50%.
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Avtog o apiBuog 0,5069= Ap1Ouoc kepoltwv / ApiOuog piyewv Aéyeton ayetikn avyvotnTo.

¢ gupavions tov K.

Eto1 Aoiwov fAémovue Tov Tivaka wov OEly Vel TIS GYETIKES OUYVOTHTES ODTWV TV PIYEDV.

Ap10uog piyewv | Ap1Buog kepoalwv | Lyetkn coyvotyra
Buffon 4040 2048 0,5069
Karl 12.000 6019 0,5016
Pearson
Karl 24.000 12.012 0,5005
Pearson

Ag ueletnoovue tov emouEvo Tivaka TOv HOS OELYVEL TH OYETIKN oUYVOTNTA Vo, éA0¢l
kepoln otaotoxa omo g 10, 20,30 ... 200 piyeig. Oa mopotnprioovus 0Tl yio. ueyaio
ap10uo piyewy 10 T0000TO TV KePalwv gralepomoicital yopw oro 50%.

3273 Piye Kepalés | Zyerikn Zvyvotnto. | [loocoaro
s
10 7 0,700 70%
20 13 0,650 65%
30 16 0,533 53%
40 23 0,576 58%
50 26 0,520 52%
80 39 0,488 49%
100 46 0,460 46%
120 61 0,508 50%
140 70 0,500 50%
160 81 0,506 51%
180 89 0,494 50%
200 99 0,495 50%
4040 2048 0,507 50%
12000 6019 0,501 50%
24000 12012 0,500 50%
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Mapddeiypa

Mo, Poaociiomita eivor Kopuuevy o€ Gvioo. KOUUATio. kKol To plovpi Ppicketon povo oe 1
kouuarl. Eceig moio kopuat Qo droiéyate; Aopalag to ueyalvtepo. Anloon

To EpBaddv éxel Guean oxéon We Tnv mlavoTnTa

ONpwro
B Ae0TepO
OTpito
OTérapTto

Mapddeiypa

Bpwokopaote oe pio mhateio pa Bpoyxepn nuépa. Mapatnpovpue 1t yiveton oe pia
amo Tig mAdkeg ¢ mAateiag. H mldka 0nmg @aivetar oto oyfua givor opboydvio Kot

J
KOOV G6T0 £6MTEPIKO NG LIAPYEL €vog KOKAOG. MeTpape TIC oTaydveG TOV TEPTOVV
péca og 0AOKANPO 10 opBoydvio (TAdka) Kot Tov apliud TV GToyOVEOV TOL TEPTOVV
HéGO 0TOV KUKAO Kot oynUatiCovpe Tov TapoKate® mivoko:

2rayoves ato opBoywvio | Ztayoves oTov KOKALO
10 2

100 12

500 52

1000 104

10.000 1043

Onwg poivetar 1 oyetikn ooyvVOTHTO VIO UEYGLO aplOuo otayovewv atalbepomoisital yYopw
oto 10%.
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Aoknon

210 mopoxatwm oynua oidovior: AB=100cm, BI'=31,4cm ko1 p=10cm Av vmobécovue ot
=3, 14 vo. vwoloyioete Ty mOAVOTNTO VO TETEL ) GTOYOVO. THS PPOYNS UEGO OTOV KDKAO.

A B

O

Atmdvinon
Yroloyilovue: EopO.=(AB)X(BI')=100x31,4=3140 cn?
Exvrl.=np?=3, 14x10=314cn?.

H oyéon tov gufadod tov kdxiov ue to gufadov tov opboywviov vmoloyiletar omod to
rkAaoua  Eufaoov koxiov/Eufadov opBoywviov

onloon Exvoki/Eop0=314/3140=1/10=0,10.

Apo. n mbavotnto. va wéoel uéaa otov kvklo eivor 10%.

3.2.7.4 Teipduara uye duo duvard amoreAéouara

Ag mapotnpnoovue ty Pouoixn kpnvy 0wwgs poaivetal ato oynfua.:

P
7=\ =\
N N4 N

2ty Pouoikn kpnvy PAérovue 0t1 10 TOYOI0 TEIPOYUA THS PONS EVOS LOPIOD VEPOD Kol N
oVOPPLYN EVOS VOUIGUATOS EIVOL OTHV TPOYUOTIKOTHTO, OUOLO0, TUXOLO0. TEWPGUOTA. Eyovv
onloon kou ta 0vo meipouato AYO dvvard amoteAéouaro.
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Aoknon

Exovue évav oiypwpo tpoyo xwpiouévo oe 2 NuIKOKALG T0 KOKKIVO Kol 10 pobpo. Na
vroloyiatel n mhavotnto vo. EAOel Lavpo ypnooOTOIMVTOAS TO AOY0 TWV EULAODV.

ATmrdavrtnon

Euovp.nu/ Exvoxd.o.= 1/2mp%/mp?=1/2=0,5
3.2.7.5 Aoknosig yia 1o omiTi

1. Xr0 mopoxdrw oynuo weprypopetar 1 opBoywvia. TAOKO ULOS TAATEIOS UE Evay KOKAO
0T0 £0WTEPIKO TNG. Xpnowomoiwvias 10 Adyo TV eufadnv ve vmoloyicete TV
mhovoTnTa Lia oTOYOVe, VO TEGEL 0T0 EGWTEPIKO TOV 0pBOYMVIOD 01 OUMS TTO EGWTEPIKO
TOV KDKAOU.

(O

2. Mo uépo fpoyns maparxoiovBodue tigc mlakes tov aynuartog. Iloio n mbavoryto
va. TECEL Hio, aToyova o€ Eva. povpo tetpaywvo, H kale mloko Eyel tetpaywvo aynuo.
Kal 10 KGOe Lavpo TeETpaymvo Exel TAEVPE OGO TO TO EVA. TPITO THG TAEVPAS THS TAGKAS.

3. Av 5 mBavoryto. yio. pao otoyova oty Pouoikn kpnvy givor %2 yio vo méer omo ) deéia
TAEVPG TG KOVTOG Kal %2 oL va. TAeEl amd TNV OPIoTEP TAEVPA THGS, VO DTOLOYIOTEL ]
mBovotnTa 1o pio aToyove. vo. pTacEl ot UTAE KoDTOL.

1/2© 1
) U

) T -
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4. Aivetou o TVOKAS UE TO ATOTEAEGUOTO. OTTO TNV aVappLyn evOg vouiouatog. O optOuog
100 ko1 mwold mepioaotepo o 500 Oewpeitou peydros apibuog piyewv. To vouioua mwov
XPHNOUULOTONOOUE EIVaL KOUEPOINTTOY, (Aniaon n miBavotnto vo, éEAOst K eivar io1a pe thv
mBovotnto vo é40e1 I);

Piyeig Kepalés
10 7
30 26
50 40
100 82
500 400
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3.3 Zevdplo 3ng evoTnTaG .

3.3.1 Mepiypaen

2tnv evotnTa Ba TTPOOTTIABACOUNE va TTpooeyyiooupe TNV 1I0€a NG TTBavoBewpPENTIKNAG
e€dpTnong kai avefaptnaiag PETAEU OUO EVOEXOUEVWV.

Emiong Ba emekTeivoupe TN KAAOGIKA évvola Tng mBavoeTnTag oTnv £vvoia TG OECPEUNEVNG
mBavétnTag kai Ba TapakoAouBriooupe T duvaTdTNTA EQAPUOYAS TnG Bewpiag oTnv
Kadnuepivr) (wn.

Na diatebei pia wpa didackaAiag.

3.3.2 AidakTIKOi & pabnolakoi oTéxo!I:

O vyevikdg yvwoTIKOG OTOXOG QUTAG TNG €vOTNTOG €ival n TIPocéyyion oTnv 10éa  Tng
mOavoBewpnTIKAG ££APTNONG KABWG Kal TG ave¢apTnaiag PETAEU dUo evdexopévwy. ETTiuépoug
OI0aKTIKOI Kal paBnaiakoi oTéxol givai:

a) O kAoviouog TnG TTeETToiBNaNg 611 dUO evdexduEva ival TTAVTOTE aveEdpTnTa PETAEU TOUG,
TO avTiOETO, OTI €ival TTAVTOTE £€aPTNUEVA PHETAEU TOUG.

B) H eméktaon TG KAAOOIKAG €vvoiag Tng TmOavoeTnTag oTnv évvola Tng OegpeUUEVNG
mBavéTnTac.

y) H mTpakTIKn epappuoyr TG Bewpiag atnv kabBnuepivi {wn Kal TO KOIVWVIKG TTEPIBAAAOV TwV
padnTwy.

3.3.3 AIdakTIKG péoa & TPOTTOI ETTITEVUENG TWV OTOXWV:

a) [Mapouciaon kair avd@deitn Tou ¢NTANATOG PECA ATTO TTApAdEiyUaTA KAl KATOOTACEIG
OIKEIEG OTOUG PaBNTEG.

B) Xpnon evog Trapadeiyuatog oTo HOvTEAO Tou euadou yia TNV OTITIKOTIoINGN TNG évvolag
TWV aVeEAPTNTWY EVOEXOUEVWV.

y) ETupoAoyikn TTpocéyyion aToug OpoUG JE avTioToIXn EVVOIOAOYIKA avaAuon.

0) Xprion O&gvOpodIaypaUUATWY Yia AOyIK avAAuon Twv evOeEXOPEVWY O OIAPOPEG
«@PAceIgy (devOpOdIayPAUUATA TPIWV OTAdIWV).

1. Aeopeupévn MBavotnta.

2. AiaioOnTikA TTapoucdiacn deoueupévng TOAVOTNTAG UE XPAON TOU TTEIPANATOS BPOXNS
KAl TN XEron O1aQopeTIKWY dIaQPAYNATWY Ot dIaPOopPETIKEG BEaelg. Mag evdiagEpouy ol
oTayoéveg NG Bpoxng mmou Ba diEABouv kal atrd Ta duo diagpayuaTa.

3. Avappiyn TPIWV GUEPOANTITWY VOUIGUATWV.

Emonuavon g pn deopeupévng P ( KKK ) va épBouv Tpeig Ke@aAéS kal Tng
deapeupévng P (K,K,K) otav EEpoupe OTI TO TTPWTO VOUIOUA Eival KEQAAN.

4. Opiopog Asopeupévng MiBavoeTnTag - ETupoAoyikh TTpooéyyion.
Mapadeiypara. Avaluon g évvolag Tng deopusupévng TTavoTnTag.

Avadeign tou ¢ntApaTog Ot KABe MBavéTnTa P ptropei va BewpnBei wg deoucupévn
meavaeTnTa UE TO TrEipapa TG BPOXNS.
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© © N o

11.

12.
13.

ETravaAnTITiKEG deoUEUUEVEG TTIBAVOTNTEG.
AveEapTtnaia evoexouEvwy.
Meipapa avéppiyng TPIWV VOUIOUATWV.

Mapouciaon devdpodiaypduuaTog TPIWV OTAdIWV.

. Mapadeiyyata  kar  uttoAoyiopdg  Aeopeupévng  MBavotnTag pe T PoriBeia

OevOpodIaypAPUATWY.

Ave€apTtnaoia dUo evdexouévwy - ETUPOAOYIKA TTPOCEYYIoN.

Mé&A To TUXaio TTEipapa TNG BPOXNAS Kal XPNOIMOTToINoN KATAAANAWY Sla@payudaTwy.
Noépor Aeopeupévng MiBavéTnTag.

Opioudg, Napadeiypata, AGKATEIG.

3.3.4 AOCKAOCEIG YIO TO OTTITI

Na Jvf0oby o1 ackijcels mov O&v Eval amavTUEVEG.

3.34.1

Epwrnosic moAAamAng EmiAoyiig.

1. Av P(ANB)=0,4 xou P(4)=0,9 tote
P(B/4)=
A.0,4.09 B.0,4/09 I.09/04 4.09 E.04

Amdvrnon.

To B

2. Av P(ANB)= 20%, P(B)=80% kou to evogyoueva A, B eivou aveldptnta tote
P(A/B)=;

A.0,25

B.08 I"04 4.02

Amdvrnon.

To A.

3.Av A eivar eviogyouevo tov Oeryuotikod ywpov Q tote P(A/Q)=

Al

3.34.2

B. P(4) T1/P(A) A.(P4))?

Epwrnosic ouumAnpwaong Kevou.
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1.Av I, A eivar evogyousva evog oeryuatikod ywpov £ 1w0te n PI/4) mov
opiletar péow s oyéong

PI/4)= I:I ovoualeton deoucvuévy mlavotyro, oL I:I

Me dedouévo 10

2. Ao evogyoueva. A ka1 B evog oeryuotikod ywpov givar ovelaptnta o

P(ANB)=

Lo ta avelaptnta evogyouevo, A ka1 B 1oyder n oyéon.

P(AUB)=

3. Av  P(4)=0,8, P(B)= |:| kat P(ANB)=0,16 ko1 1o &vogyduevo eivai
avecaptnta

4. Me faon t0 TOPOKAT® OEVOPOOLAYPOLUO. COUTANPOCTE T KEVA.

0,7 A
B
0,7 ;
1
o \
03 0,8 A
B 02 4

3.3.4.3 Aokinosig Avamruéng

1. Av P(ANB) =0,18 ka1 P(B) =03 ka1 P(A)=0,6. No. ppeite P(A/B) Ko
P(B/A).

Amadvrnon.
P(4/B)= P(ANB)/ P(B )=0,18/0,3 =0,6
P(B/A)= P(ANB)/P(4) =0,18/0,6 = 0,3
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2.0cwpodue 10, evogyousva

A.« évog 00nyog OIKDKAOD 0gv popovae KPOVOS &V 00NYOVTE.
B. « évac odnyoc tpovuatiotnke oe tpoyaio atvynuoN

Na ypoyete ue Aoyia g  mopoxdrew mOovoThTeg.

1) P(A/B) 1) P(B/A)

3. oo oamd to mopokxdtw (E0YN EVOEXOUEVWY EIVOL aVECOPTNTO,
1)Emiiéyooue éva ovBpwmo ot toxm.

A. : «To emdyyeiuc. tov eivar kabnyntney

B :«éyer mpdowvo  udtion

i) Emiléyovue éva avOpwmo oty toyn

A. : «elvar mwhovorocy

B :« a1 avtoxivito BMWh»

4. Av yo ta evogyouevo, I xar A ioyver
PI)=1/3, P(A)=1/8 o P(/4)=1/5.
Tote vo vrmoloyioete tic mbovotyteg

DP(I'~A4) u) PCA)

5. Av A B c¢ivau avelaptnra  evoegyoueva. kor P(A)=0,7 ko P(B)=0,74 1tote
va. Ppeite g mbavotnteg

1) P(A/B) u) P(AUB) ) P(B/A) iv)P(ANB)
6. AvA ka1 B eivou o000 evogyouevo ue

P(A)="Ys, P(AUB)=1/3 ka1 P(B)=y, tte

No. ppefei w0 y av 1o A ku B eivou avelaptnro.

7. Ac vmobéoovue ot ta evogyouevo. A ka1 B eivar avelaptnro. pe P(A)<P(B),
P(ANB)=6/25 ko1 P(A/B)+P(B/A)=1.

Na vroloyiotodv o1 mbavotntes P(A) kou P(B).

8. Mmopei éva evogyouevo vo givar oveldptnto e TOV €0DTO TOU.

9. Av P(ANB)#0 o1 P(A)>P(B) tote eivou P(A/B)>P(B/A)
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3.3.5 ®UAAo Epyaciag

Ofpa 1
[.  Toia a1md Ta TTapaKATW EvOEXOPEVA gival aveEdpTnTa.

a. K« Eva drouo eivar paviwdng moéTnG»
A «Eva dropo Ba mpoofAnBei amd acBéveia Tou ATTATOG.»

B. E «To amdéyeupa BOa maw atnv ABrva»
Z «H ekkAnoia TOU YwpIloU eival peyaAn»

Y. H«Exw TOAA xpAuaTta oAuepa»
© «Ba mdw oTo Mouccio T Kuplaki»

II. AvT gival evdexopevo Tou delyuaTIkou Xwpou Q 161 P(I/Q)=

a 2

B. P()

y. 1/P()

5. (P(N)Y
Ofpa 2

Av P(AnB) =0,18 kai P(B)=0,3 ka1 P(A)=0,6 va Bpeite Tnv P(A/B) ka1 Tnv P(B/A).

Ofépa 3
Otwpoupe Ta evdexOUEVa
A. « évag 0dnyodg dikukAou dev @opoulce KPAVOG VW 0dnyouoeE.»
B. «£évag 0dnyog TpaupaTioTnKe o€ TPOXaio atuxnua»
Na ypdwete pe Adyla TIG TTAPAKATW TTIBAVATNTEG.
) P(A/B)
i) P(B/A)

Ofpa 4

Mepiypayte pe €va dikd cag Trapddeiyua Tnv évvola Tng deopeupévng MiBavotnrag. Av o¢
MTTOPEITE Va PPEiTE OKEPTEITE Eva auToKivNTO PE NAIOPOYT).

AtmravTthoeig

1. 1) B
IT) B

2. P(A/B)= P(A~B)/ P(B )=0,18/0,3 =0,6
P(B/A)= P(ANB)/P(A) =0,18/0,6 = 0,3
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3.3.6 AvrioTtoixn Evornta oto Eyxeipidio Madnrti

3.3.6.1 Eiocaywyn

Ymv evomta Bo  mpoomabnoovpe vo  mpooeyyicovpe TNV 10€d  TNG
mbavoBewpntikng e&aptong kot oveCopmoiog petalh o600 evdeyouEvVaV.

Eniong 0o emexteivovue t™ Kiaooiky évvoia ts mibavotntog oty Evvola
¢ Oeoucouévns  mbovotnrog ko o moapaxolovBnoovue Tt ovvoToTnTO
TPOYUOTIKDOV — EQOPUOYOYV ot Kobnuepvy (@1 Kol 0T0 KOIVOVIKO TEPLPAALOV
TV HolnTov.

3.3.6.2 Acgopeupévn Mobavdrnra.

Mapddeiypa

Ag pilovue dvo 010 uetald tovg vouiouoazo. Iloiog eivai 0 deryuotikog ywpog,

ATmrdavrtnon
Q={KK KI',IK, IT}

Ag oodue ev  ovveyeio TO OEVOPOSIBYPOLLLO TOV JEIYPUOTIKOD YDPOU.

H 1" piyn éyer ovo ovvaromnreg Kepaldi — I pouuora.

H 2" piyn éyer méli dbo dvovardtnreg Kepdi — I ppuata

K
K
i ;
o
A 7K
~ap
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Mropodue ouws vo. avamopacTioovUs TOV OELYUOTIKO YWPOo € opHoymvio ocvaTnua.

£ Kr rr
= F
n_; K rg
:N -K H% 8% ]
K r
1n Piyn

Edw o deryuotiog pog ywpog omoteleiton and evogyoueva mo avvleto. Kabévo, amo
ODTC, OTOTEAEITOL OO ODO ATAG. EVOEYOUEVA.

Mapddeiypa

Loio givar n mBavotnta kot ota 0vo Képuata va Exovue kepalés; Anloon o P(KK),
oo n mbavotnta va Eyovue Ipauuoto oto éva kar Kepail oto ailo;, Aniaon to

PITK);
ATmrdavrtnon
P(KK)=1/4

P(TK)= Y4

2T0 KOPTESLAVO OCOGTHUO. OUVIETOYUEVOY 1] GVATOPAOTOON EIval.

T

|a

~N K Ha—4
K r
1n Piyn

Mapadeiypa
Av yvapilovue ot1 ge éva Tét010 dOVOETO EVOEYOLUEVO TO TIPWTO Ypopa. ivar K,
Lloiwog Bo. eivou o oetyuatikog ywpog Q°;

Loio evoeyoueva dev 1og evorapépovv;
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Atmdvinon

Q" ={KK,KI}

Aev pag evorapépoovv ta evogyouevo I'KIT

Mapddeiypa

Av 51on EEpovue 011 T0 TPWTO VopLTUA EYEL ODTEL KEPAAL Tola. EIval N THoVOTHTO. KO
70 0DTEPO VoL EIVOL KEYPGAL,

ATmrdavrtnon

Apod Epovue uia  ovvarotnto n mbavotnta eivor 1/4.

Mog evowapéper Cava n mbovotyta vo. wéoel wio. otayovo. oto A ue v mpoivmoleon
PUOIKG, OT1 EYEl TEPATEL OO TO dragpayuo B. Aniaon n P(A/B)

H mibavotnta loiwov yia pio otayove va ptaoel ato A opod Exel mepaoel amo 10 B eival
0vo mpog éC1. 'H yevika

Kl K3

K2 K4

P(A/B) =

Omov
K1= Eufadov (ANB)
K2 = Eufadov (B)

K3 =P(ANB)
K4 =P(B)
OPIZMOZX

Avtny n mbovotnro kaleitar Aeouevuévy kor ™ ovufoiilovue P(A/B) .

Ko expowveitar osoucouévny mbavotnto tov evogyouévov A 6o0évrog ot Exel  supaviotel
t0 evogyouevo B i amld 600évrog tov B.
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Mapddeiypa

Eotw ta evogydueva

A: «O I'opyog Exet ypruator»

B: «O INopyog Ba wher kivnuatoypaeo»
Id>g Go drotvradroovpe e Aoyia to P(B/A);

Atmdvinon
O Twwpyoc Ba mher KvnuATOYPAQEO OOTL €YxEL  YPMUOATO.

Mapadeiypa

Av oxeptopoocte v mOavoTnTo EVOS EVOEYOUEVOD UE TO EUPAIOV  TOVD, OTWS GTHY
TEPITTOON TV OLOPPAYUATDOV, COUTANPOCTE TO KEVO,

P(A/B)=;

P(B/A)=;
ATmrdavrtnon
Awamiotaovovue  0tl
P(A/B)=2/6
P(B/A)= 2/4
Maparnpioeig

Ag Cavapboovue otnv mepimtwon s Ppoxns, yia vo eletaoovue 11 Qo yiver ov 10
owappoyuo B apyioer vo ueyalwver uéypt vo yivel ico ue to Q n va 1o Lemepaoet.

Loio eivou topo. n P(A/B) ka1 mowa n P(A);
Amo to oynua poivetol

P(A/B)=6/40

P(4)=6/40

Hopotnpovue onloon ot n  deousvuévy  mbovotnTo  TOwTI(ETOL  UE TRV
kKovovikny milovotno.

Opiopoég
Av tomofetoovpe TOpa Kol £va OeVTEPO daPpayHa Tave ond To B, mola eivar n
mBavotnTo pio 6taydvae vo TACEL 6TO A

Eivou

P(A/B/T)=P(AN(B/T))/P(B/T)
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3.3.6.3 Avedaprnoia Evosxouévwy.

Mapadeiypa

O Tiawpyos ka1 o Tidvvng Epovv Pyer yio v Kvpraxatikny folta tovg kau
T0A0VTEDOVTOL UETOLD TPIOV OVVATOTHTWY. No. Tave KIVHUATOYPAPO, (oyopOTAATTELO
N oto kovkilobéotpo. Eror amopacilovv vo to opnoovv atnv toxn. Emeidn ouws
Oédovy va dwoovy éva mpofadiouo. oTov KIVUATOYPOQO, YPAPOvY 0€ 2 YOPTAKIO.
«KIVUOTOYPaposy, o€ 1 «kovklobéatpoy kou ae 1 «loyapomiacteion. Piyvovv to 4
XOPTAKIO, OE EVOL KOVTI KOl TPOSODV Eva.

Loio eivor n mBovotnTo vo TAVveE GTOV KIVHUATOYPAPO;
Lowa eivar n mBavotnto va move oto Kovkiobéatpo,

Loio eivou n mBovotnto vo wave ato (oyopomwiaoteio;
ATmrdavrtnon
H miBavotnto vo. mave arov kiviuatoypdpo ivar: 2/4

H miBavotnto vo méve ato kovkioOéatpo eivou: 1/4

H miBavotnto vo. mave aro {oyoporiaateio ivor: 1/4

Opiopo6g

To evoeyouevo vo move o l'iapyos kor o T10VvHG KIVHUATOYPAPO UTOPEL Va
TPOYUOTOTOINOEL LOVO AV EYOovV YpHuUaTO.

Ta 000 avta evoeyoueva eivor eapTnuéva uetold tovg

2opfolikd ypopuEva o, eVOeYouUEVaL:
A: O I'adpyog kou o 1'16vvyg Tave KIVIUATOYPOQPO
B: O Idpyog xar o 1'idvvng Eyovv ypruota

Ta A kou B eivou e optnuéva petald tovg

Piyvovue topa éva képua kot ueta évo, {api. Tlapatnpodue 1o evoeyouevo 1o {opt
va. pépel aptio ap1Buo oev exnpealetar kadolov amo to 1 Exel pépel To Kképua. (Kepdldi
1 I pouparo)

Ta 0bo evogyouevo. Oa  Adue  on  eivor aveéaptnta
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Mapadeiypa
Av drarorarcovue Eva véo evogyouevo.: vo. Exovue Kepdldi kot aptio op1Quo

Dudcte 10 devopooiaypouue kol mpoomobote vo, vwoloyicete v mbavotnta Tov
EVOEYOUEVOD aAVTOD

ATmrdavrtnon

!
N A W N = U A

o
)}

Eotw 10 Evieyouevo X: Eupaviferoar Kepadldi kou aptiog apiBuog

P(X)=1/6 oniadh P(X)= %-%

Tevika otav Epovue dvo evoegydueva avelaptnto. to éva A ka1 to diro B, n mbovotyzo va
rpoyuotoroinbel to evoeyoucvo A ko B eivou n mbovotyra va rpoyuoatoroinbei to A eni
v mbovotnto vo wpoyuatoroinbei to B. Anloon

P(ANB)= P(4) * P(B)

Mapddeiypa

No. ppeite Tov id10 TOTO AT TOV  0PIGUO  THS OETUEDUEVHS TLOOVOTHTOS
Atmdvinon

Q={K1,K2,K3,K4,K5K6,'1,['2,I'3,T4,I5,T6}
Onére P(ANB)= 2/12=1/6
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3.3.6.4 Aoknosig yia 1o OmiTI

Na iv0oby o1 ackijcels mov Oev eival amavTuéveg.

3.3.6.4.1 EpwtAoeig moAAatrAng EmiAoyng

1. Av P(ANB)=0,4 ka1 P(A4)=0,9 10te
P(B/A)=
A.04.0,9 B.0,4/0,9 I.0,9/0,4 4.0,9 E.04

ATmrdavrnon.

To B

2. Av P(ANB)= 20%, P(B)=80% ko1 ta evogyduevo. A, B eivau aveldptnro tote
P(A/B)=;

A.0,25 B.08 I'04 A4.02
ATmrdavrnon.
To A.

3. Av A eivar evogyouevo tov oeryuotikod ywpov 2 tote P(A/Q)=
A 1 B. P(4) T.1/P(A) A.(P4))?

3.3.6.4.2 EpwTtAotlg ouumTARPWONG Kevou

1. Av LA eivor evigyopeva evog deryuatikod ywpov L t0te n PI/4) mov
opileton Héow TG OYEONS

PA)= I:I ovoualeton deouevuévy mbavotnto TOL I:I

Me dedouévo 10

2. Abo evogyousva. A ka1 B evog oeryuotikod ywpov givar  ovelaptnta  ov

P(ANB)=
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Lo ta aveCaptyro evogyoueva A kar B 1oyder n oyéon.

P(AUB)=

3. Av  P(4)=0,8, P(B)= I:I kot P(ANB)=0,16 kou 1o evigydueva &eivai
aveéaptnra

4. Me poaon 10 TOPOKAT® OEVOPOOLAYPOUUO. COUTANPOOTE TO. KEVA.

0,7 A
B
0,7 ;
VE
o \
03 0,8 A
B 02 4

3.3.6.4.3 Aoknoeig Avarrtuéng

1. Av P(ANB) =0,18 kxouu P(B) =03 kar P(A)=0,6. Na ppeite P(A/B) Kau
P(B/A).

Atmdavrtnon.
P(4/B)= P(AnB)/ P(B )=0,18/0,3 =0,6
P(B/A)= P(ANB)/P(A) =0,18/0,6 = 0,3

2.0cwpodue 10, evogyousva

A.« Evog 00nyog OIKDKAOD 0V Qopovae KPOVOS &V 00NYOVTE.
B. « évac odnyoc tpovuatiotnke oe tpoyaio atvynuoN

Na ypoyete ue Aoyia tg  mopoxdrew mOovoTyTeg.

1) P(A/B) 1) P(B/A)

3. Hloio. amo ta mopoxctw (edyn evoeyouévawv egivor avelapthnro,
1)Emiiéyooue évo. avBpowmo oty toxm.

A. : «To emayyeiuc tov eivar koOnynTney

B :«éyer mpdowvo  uotion

i) Emiléyovue éva avOpwmo oty toyn
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A. : «elvar wloborocy

B :« éye1 ovtoxivnro  BMWh

4. Av yio ta evogyoueva I ka1 A ioyver
PT)=1/3, P(4)=1/8 «xou P(I/4)=1/5.
Tote va vmoloyicete tic mbavotytegs

DP(T'AA) 1) P(T'UA)

5. Av A B eivar aveaptnra  evogyoueva ko1 P(A)=0,7 xou P(B)=0,74 tote
vo. Ppeite g mbavotnteg

1) P(A/B) u) P(AUB) wm) P(B/A) iVv)P(ANB)
6. AvA ka1 B eivar ovo evigyouevo, ue

PA)=Ys P(AB)=1/3 kou P(B)=y, tote

No. ppebei w0 y ov av 100 A kar B eivou aveoptyra.

7. Ac vmobé¢oovue ot ta evogyouevo. A kar B eivar avelaptnro pe P(A)<P(B),
P(ANB)=6/25 ka1 P(A/B)+P(B/A)=1.

Na. vroloyiotodv o1 mbavotyres P(A) kou P(B).

8. Mropel éva evigyouevo va eivar aveCaptnto UE TOV €0VTO TOV.

9. Av P(ANB)#0 a1 P(A)>P(B) tote eivor P(A/B)>P(B/A)
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3.4 ZXevdpio 4ng EvoTnrag

3.4.1 MNepiypaen

21006 NG EVOTNTAS EIVOL N TOPOVTIaTH THS EVVoIags THS Toxalag HueTafinthg. Oa
XPHOULOTOLGOVIUE TEIPGUOTO, — TOV EYODV NON YIVEL OIKELO. OTOVS UOONTES Oamo TIS
TPONYODUEVES EVOTNTES KOI TOPOTEPO. EmECEPYyoTia Tovg ue ™ Ponbeio mvakwv Kol
otoypopuctov. H mpooéyyion s évvoias tg toyoiog uetofinting Oo. yiver uéow
TOPASEIYUCTOV Kol AOKNOEWY Kal Qo mopovolaotel n Evvolo TS Katovouns mlavotntog
LUE O10YPOLaTa, PafOOYPOLOTe KOl 1oTOYPoUuoTa. TEAOG 1e Tapadoeryuo. Oa mepiypopodv
OA0L TOL Y OPOKTHPLOTIKG TV TOYALWV UETOLINTOV.

Na diatebei pia wpa didackaAiag.

3.4.2 A1dakTIKOG & pabnoiakég otdxog

Mia TTpwTn CUYKPOTNON TNG £VVOIAG TNG TUXAiag JETARANTAG.

3.4.3 AISakTIKG péoa & TpOTTOI £TTiTEVUENG TOU OTOXOU

Xpron TreipapdTwy TTou £Xouv RdN Yivel oIkeia 0TOUG HaBNTEG atTd TIG TTPONYOUNEVEG EVOTNTEG
KOl TTapaTtrépa €TTEEEPYaciag Toug pe Tn Bondeia TvAaKwy Kal 1IoToypauudTwy. H évvoia kar Ta
XOPOKTNPIOTIKA TWV TUXAIWV PETABANTWVY QVOUEVETAI VA TTPOKUWOUV UECA ATTO TA CUYKEKPIPEVA
auTd aAAG kKatdAANAa eTTIAeypéva TTapadEiypaTa.

1. Tuxaia petaBAnTn

H Tuxaia petaBAnTA €ival Yl cuvadptnon TTou OXETICeTal Pe Tuxaia Teipduara. Eival
AoITTOV gukalpia yia Tov dIBACKOVTA va ETTIPEIVEI OTNV KATAVONON QUTAG TNG EVvOIiag UE
d1d@opoug TPOTTOUG, OTTWG TT.X. O EIKOVIKOG TPOTTOG TTOU TTEPIYPAPETAl OTO BIBAI0 TOu
paéntn.

2. TMopddeiypa piwng KEPUATOG BUO YOPEG

Anuioupyia Trivaka SelyHOTIKOU XWPEOU Kal OpIoUOG 1T auTtoU ThG TuXaiag PETARANTAG
TTOU aTTaPIOUEi TOV apIBUS TWV KEQAAWV.

3. Mepiypagn TG €évvolag Tng Tuxaiag deTaBAnTig pe Tn Porbeia Tou TTEIPAUATOG
avappIyng evog apepoOAnTITou {apiou dUO QPOPEG.

AgyuaTIKOG XWPOG - AIGQopa evOEXOUEVA - YTTOAOYIOUOG TWV TTIBAVOTATWV.
Meipapa pe AEUKEG KAl KOKKIVEG O@AipES Kal ETTIAOYA 3 0QaIpWV XWwpig eTTavadean.
Mpooéyyion TnG £vvolag TNG KATAVOUNG.

XapakTnPIoTIKA TWV TUXAiWY METARBANTWV.

© N o o &

Mapadeiyuara

a) Avappiyn KEPUATOG

B) MMeipapa €mAOYAG Tuxaiou paBnT HE UWOG TIOU va QVAKEI OE OUYKEKPIUEVO
oidotnua (r.x. 1,60 - 1,65).
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3.4.4 Aoknioeig
e AvTioTOIXiO€IG
o [epiopara Kevwv
e Epwrtnoeig MNMoNTAWYV eTIAOYwWV
e Aoknioeig

e [lpoBAAjuara.

Aoknon 1

Mropeic vo vroloyioeis to apoioua Py (1) + Py (0) =;

Aoknon 2

Piyvovue 2 (apia xor oynuotiCooue éva oploywvio cbotnuo aldovwv omws oto
rapaooeryuo. 4.3.1

a) Oswpovue ovvaptnon X mov arelvel to kabe (evyapt ato afpoioua twv evoeilewy
¢ Capidg. No. oourminpwbodv to keva. X (32)—A X (44)—B

ATmrdavrtnon

A=5, B=8

p) 2to daypopo. wov axolovbel mepiypdpeTor n GVVAPTHON OTMS OPILETAL A0 THV
doxnon 3 ko vroloyilovrar o1 mbovotyteg P(1,1)=1/36, P(2,1)=1/36, P(6,6)=1/36.
Avtiotorya, apod uovo to Levyopt (1,1) avrioroyyel amny tyun 1+1=2, n mbavotyro va.
otalel n oAy Lopia atov apiBuo 2 ivor oon kor vo, éEAOst i Lopra. (1,1), ontaon 1/36.

Tibavormm 3 - ﬂﬂuv@mm

MibavérnTa TcTne Tuyaiug MibavoTnTa = Tyggmg Tuyuing
Evdeyopévoy Aeryparkog Xmpog CUWIPTINONG  HETAANTIG Evieyopewov Asryparmog Xwpog oUWIPTNOTG  PETafAnTIG

) A 1) L

\ﬂ“ E2)(1.2) ‘ "‘a1 | ‘{au 2.2)(12) ‘ N ; |

- et ._.. = ‘2 - _—— - = ‘2

‘mr (5.2 3.3 (13) 23) ‘ - ‘ (311 32) (3,3 (13) 2:3) ‘ e i

(A1) (42) (43) (44) |4 (A1) (42) (4,3) (44) L—r1

(142464 st s (19 2.4 (3.4 P

EIEIENEHES | S (51) (5.2) (5,3) (5.4 (5.5) v

(1,5} 2,5} (3.5) (45) / {1,5) (2,5) (3.5} (45} 4l

o e s ) | )| T 8 e T ———— PRt

[(61) (6.2} (6.3) (6.4 (6.5 (6.6) # | 161} (6.2) (6,3} (6.4 (6.5) (6,6) i

L(16) 26) (36) (46) (56) L(1:6) 2,6) (3,6)(46) (5.6)

Pi(1)=1(3 Psf1) = 1136 Pa{2) = 3136

2vveyilovrag te Tov 1010 TPOTo Vo COUTANPWOEL 0 TIVaKag:
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P | 136 236 |A|B|I'|4|E|Z| H | 236 | 136

ATmrdavrtnon

A=3/36, B=4/36, I'=5/36, A=6/36, E=5/36, Z=4/36, H=3/36.

Av mpoobioovue oles tig tués g mbavotntos P, moapatnpodue oti to
abpoiouo. 1000tou ue ™ povada. Extog amd tov mivako umopoiue va mopooTioovUE
v KoTovoun te mlovotntag 1e Evo pafooypoiyio.  1e Evo. laTOYPOLYLO.

Aoknon 3

Av Bewpnoovue otr n mbavotnto va yevvyOei oyopt «A» 1 kopitor «K» eivar idia, vo.
ppebei o deryuatikog ywpos mov TEPIYPAPEL TO POAO TWV TOLOIOV UIOS TPIUEAODS
OLKOYEVELNG.

a) No. avtikotaotafodv o1 opiBuoi 1,2,3,4 tov mopokdtw cynpotog e to. ypoupato A i
K.

Arsvlpodioyp appia AfIYHOTIKG G
HKuwpog

ATmrdavrtnon

1> A4, 2—K, 3—A4, 4—K
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P) Na. oourinpwbet o derypotikog ywpog

/-(A,A,A) *(,,) \

(AKA)  o(,,)

«(KAA) +(KAK)

k-(K, K,A) /

Atmdvinon

Aeimovv ta (4,K,K), (4,4,K) kou (K,K,K)

) Na opicete v toyaio LeTafAnTh TOL aTélvel KGbe TpLado Taidiwy atov opidud mov
oeiyver mooo, «K» vmapyovv oe pio. otkoyéveio kai va oOUTANpwlody to keve, oto
ogypopyo. wov deiyver tov opifud «Kyave oikoyéveia kalws koi T OTHAN THS
mbavotnrag P.

MBovoTnT Asiypatindc Xwpog Apibpog 'K MBavoTnra
P ave Tpipedn P(x)
OIKOVEVEI

[{A,A,A}

[{K,“,A] (KA, K} {A.K.H)

)
iMAMMﬂMMAM J
|

| (KK, K)

Atmdvinon

A—0 B—1 I'-2 A—-3 I E—1/8 KZ—3/8 AH—3/8 M,O—1/8
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0) No. voloyiotei 1o abporoua: Py (0) + Py (1) + P (2) + P (3

Atmdvinon

P(0) + P () + P (2) + P (3 =1

&) Na oourinpwbei o wivoxag

X 0 1 2 3
P A B
ATmrdavrtnon

A=1/8 B=3/8 I'=3/8 A=1/8

ot) Ao ta (edyn (0,1/8), (2,3/8), (3,1/8) tov apibuod «K» ava tpiado moidimv koi e
mbavotnrag Py va yiver to avtiotoiyo pafodypoupio kou pe Tic 1016C TIUES Va. YIVEL KOl
70 QVTIOTOLYO 1GTOYPOLYLA.

PABAG TPAMMA

| T T N Y T |

Ja
1/8 1 |
1 1 [ |
i} 1 2 3
Atmdvinon
IZETOrPAMMA
I -
38 =
178 = -
= I |
i} 1 2 3
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Aoknon 4

Evo doyeio mepiéyer 15 opaipeg, 2 Aevkés ko 13 wokkives. EmiAéyovue toyoio 3
OQOIPES TH UIO. UETC, TV OAAN ywplc emavalean. Mog evolapépel mOTeES €IVol 01 AEVKES
oQaipes avouesa o’ oVTEG TOv emAECaE.

2y emidoyn g 1" opaipag n mbovotnro va épbet «K» vroloyiletou:
P(K)= (op10udg koxkivwv epoipwv)/(cdvoio apoipwv)= 13/15

2t 2" emidoyn P(A4)=2/14 (apod éyel non amocvpbei n 1)

2ty 3" emidoy P(K)=12/13

Apo.  n  mbBavotnro.  va  épBer n TpLaoo. (K, A,4) Qo civou
P(K A, A)=13/15%2/14*12/13=4/35

No. vrroloyiotei n mbovotnta P(K.K,K)=;

K. K, K} . —_
S e T ~d .
{H: H! ﬂ-} T 1
(A K, K} G jI =
wAn T
(A K, R} s
{A A, K)
Ao o draypoyo Tov axoiovlel
Mibavornteg EvheXopevuw b
131512114 " 11 /13
[H, H, K] g T e
=.1E-.l i . g _._!
PIAN =154 13 (K, A, K) _-* o i 25
{ -c_l £ M H T ] e e e ey
P{K, K./ _13.1. 2 (A, KK B : P{K, A K+
e 151 13 - o g i __-3+ P{K,KA)+
i S - g g o PiAK,K)=
PIAKK) =45 18" 13 AR FoAE ] s

Hapoznpovue ot n mbavotnto vo. Epber n tiun 1 kata v emidoyn 3 opaipv givor to
abpoioua. P(K,A,4)+P(K.K,A)+P(A,K,K). Apo. Py (1) =12/35.

Apod yvwpilovue ot Py (0) =22/35x Py (D) =12/35umopodue va vroloyicovue

mv Py (2) ywpis va ypnoorormeovue v mbavotnro twv Gliwv evogyouévav;
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Atmdvinon

P (2)=1/35

Aoknon 5

2 I taln evog Avkeiov uetpnbnke to dwog 80 upobntov xar oynuotiotnke o
OVTIOTOLY0G TIVAKOG:

Aiaotnuo Dyovg ae CM Ap10uog nobnraov
150-155 4
155-160 6
160-165 8
165-170 10
179-175 18
175-180 16
180-185 10
185-190
190-195

O TvoKag avtog UOG OELYVEL OUAOTOINUEVO. TOV aplOUd TV OTOU®Y TOV TO DWOS
TOVG OVHKEL OTO OVTIGTOLYO OlATTHUO. XPHOIUOTOLMVTOS TOV Tivaka. avto Oa. opioovue
o toyaio uetofAnty n omoia Ba avtiotoryel kabe uodnty ue éva oraotnua. Balovue
TOVG UOONTES KaTd OEPa DYovg amd Tov WHAOTEPO aToV o KOoVvio. ul,u2,us,...... ,
w79,u80. Ag Bewpnoovue oiovg tovg nabntés mov Eyovv vyog amd 190-195. Iloia
eivar n mbovotnta vo. avikel vag toyoaios poldntng amd tovg 80 aro didotnuo Al
190-195; P(41)=;
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ATmrdavrtnon

P(A1)=4/80

3.4.5 ®uUAAo Epyaciag

OEMA 1.

Eyxeipidio rou Kabnynrn, 'Ekéoon 1.5

== A2
igo 83
A4
! 175
= AS
. 170
s Ac
165
A7
uiT = 160 AQ
u7s =iy AEE o
uwre —f— 1> 450

Mmnopeig va vroloyiceig to aBpowspa Py (1) + P, (0) =;

OEMA 2.

NMPQTEAZ

Piyvoope 2 Capra ko oynuotiCovpe éva opBoydvio cvotnpo advov O6mwg o610

nmopaoetypa 4.3.1

Oewpovpe cvvaptnorn X mov 6téAvel To KABe (gvydpt 610 ABpoicpa TV evoeifemv TG

Caprac. Na coumAnpwBovv ta kevd(omiadn va aviikatactadodv ta A kot B):
X:(3,2)— A X:(44)—B

Topéag MIOM, Tuua MabnuaTtikwy, MNavemoTtriuio MNaTpuwv.
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OEMA 3.

Y I' 16&n evog Avkeiov petpndnke to Vyog 80 pabntodv Kot oynuaTicTnKE 0
aVTIoTOL(0G TvVaKG:

Aiaotnuo byovg ae CM Ap10uog nobnraov

150-155 4
155-160 6
160-165 8
165-170 10
179-175 18
175-180 16
180-185 10
185-190

190-195

O mivakag avtdg pog deiyvel opadomomuéva tov aplfpd Tov atOU®V Tov TO VYOG
TOVG OVIKEL GTO OVTIGTOLYO JLAoTNLO. XPNGULOTOUDVTAG TOV Tivaka ovtd B opicovpe
po toyaio petafAnt n omoia o aviictoryel kKOs poOnt pe éva dtaotnua. Balovpe
T0VG pantég Katd celpd Hyovg and Tov YnAdtepo otov mo kovtd: pl,u2,u3,...... ,
n79,u80. Ac Bewpricovpe GAovg Tovg pantéc mov £xovv Vyog and 190-195. Tlow gival
N mBavoTTa Vo avikel €vog Tuyaiog pabntig and tovg 80 oto ddotnua Al 190-195;
P(Al)=;

OEMA 4

210 yvowoto melpapa g Ppoyng mov mEETEL mAVEO oty mAdKa opilovue pa
ouvapmnon n omoia avtiotoryel KaOBe otaydva mov mEPTEL PEGH GTOV KOKAO HE TOV
apOuo 1 evo kdbe otaydva mov TEPTEL TNy vIorown tAdKa pe to 0. I'vopilovpe 6T N
mBavotnTa vo TEGEL Pid amd TIS 6TOYOVES TOL TEPTOVY TNV opboydvia TAGK, HEGO
0TOV KUKMKO dicko vroAoyileton amd Tov TOTO:

P ( A): EuBadoév kukAou

Eupadov opBoywviov

Av P(A)=1/10, kou éotew 0TI DIGPYEL UNYOVIGUOS OOV OTOY TEPTEL 1] OTOYOVA UEGO. TTOV
KOKAO avafer o opiBuog 1 eva otav n otoyovo. wéptel ECw avafer o opiBuog 0. Tote n
mBavotnto va avayel o apibuog 1 eivou P (1)=1/10, eved n mbavotyta va avdyer o 0

eivar P (0)= 9/10.
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H ovvaptnon X mov opiooue pue tyués to 0 kou to 1 eivou toyaio uetofinty apod n
mBavotnto. va. «ovayey to 1 1 vo «avayery to 2 kobopiletar amd v mbavotnto vo
wéoel n aToyove uéoa. 1 EEw omo o «Ay.

Anpovpyeiote avdioyo avdAoyo mopadelypato pe dSPOPETIKA oYUaTe ONAadn avti
KOKAO TETPAYOVO K.A.TT.

OEMA 5.

Opiote ) Toyoio petafAnt) OIS 0picaTE TIC CLVAPTNOCELS GE TPONYOVUEVA KEPAANLAL.
Bpeite Iledio Opiopod kot Xovoro Twdv. Tu €xete va mapatnprioete yu to Iledio
Opiopod g ev AOY® GuvEpTNOTG.

(O1 aTTaVTACEIG UTTAPXOUV TNV £VOTNTA)
3.4.6 AvrioToixn Evétnta oto Eyxeipidio Mabntn
3.4.6.1 Eioaywyn

2T0y0¢ NS EVOTNTAS EIVOL N TOPOVTiaTH THS EVVolag NS Toyaiag Huetafintng. Oa
XPHOULOTOLGOVUE TEIPGUOTO, — TOV EYOLV NON YIVEL OIKELD. OTOVS UOONTES Oamo TIS
TPONYODUEVES EVOTNTES KOI TOPOTEPO. EmECEPYyoTia Tovg ue ™ Ponbeio mvakwv Kol
1otoypopuctov. H mpooéyyion s évvoias tg toyoiog uetofintig Oo. yiver uéow
TOPAOEIYUCTOV Kol AOKNoEWY Kal Qo mopovolaotel n Evvolo e KaTovouns milavotntag
UE O10pouaTa, pafooypouoto Kol 1oToypouuoto. TEA0G ue wapaostyuo. Oa mepiypopodv
OA0L TOL YOPOKTHPLOTIKG TV TOYALWV UETOLINTOV.

3.4.6.2 Tuyxaia MsraBAntn

= @ .
Mapadeiypa
Ag vmobéaovue ot1 avappinrovue Eva ouepolnmro vouuoue 2 popés. No fpebei o

oeryuotikog ywpos Q={ , , }. Na vmoloyiotei n mbavotnto yio kale oToLYEIDOES
EVOEYOUEVO.
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Atmdvinon
Xpnoipomoiveog 0evopodiaypouiLo. i Tivoko, Ppiokovue 0Tt 0 Oe1yUoTiKog ywpog Q eivai:

Q={KK,K['I'K,IT}. Xpnowonoiwviog 710V KAOOOGIKO oploud ¢  mhovotntag
vmoloyilooue v mbavotnta TV amiov evogyousvov. P(KI)=1/4, P(KK)=1/4,
P(IK)=1/4, PIT)=1/4.

Mapadeiypa
Eravaloufovovue to meipopio tov mponyoduevon mopaodeiyuatog kot (NToue:

No. kotoypopel 0 op1OUoS TV KEPOADY i KGO ATAO EVOEYOUEVO GTOV TIVOKO,

Amla evogyoueva KK |KI' |IK |IT
Ap1Quog Kepaiov

Kou oty ovvéyera va vroioyiotel n mBovoTtnTo oTIS TOPOKATW TEPITTWOOELS!
1" : P (No éAOet kepalij «K» pia popa)=,; **

2" P(Na é)0st kepaldiy «K» 000 popég)=, ***

*kk*k

3" : P(Na éAOe1 kepalay «K» kapio popd)= ;
4" : P(Na. éA0et kepaldi) «K» TovAdyiotov pia popd)= ; *****

AtmravTtioeig

Apod Epovue 2 kepalrés ontaon (KK), oty mepintwaon mov Exet Epbetl kepoln (K) atnv
1" piyn ko1 kepalip (K) oty 2" piyn, oy (KI) kow (IK) 1 kepalij evadr oty (IT) 0
KEPOLES, O TIIVOKOAS GOUTANPAOVETOL G ECHG:

KK KI' I'K 1T
2 1 0 0

Kk — ]/2 *kk — ]/4 Kkkk — ]/4 Kkkkk — 3/4

Ta mopadeiyuata mov oavoLDeOUE TPONYOVUEVIS HOS OIVODY TH ODVOTOTHTO. VO 0PLOOVUE
TH_OVLVGPTHON TOV OTEAVEL TO KOBE OTAO EVIEYOUEVO aTOV 0P1OUO TOV JELYVEL TOTES POPEC
nAbe K oma¢ poivetar ato oidypopyuo:

Api1Bpécg

EvBexopeva Kegahn

KK —— |
KIr I
:!__’_-_;# 1
riK = o
m -
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NMPQTEAZ

Yroloyiovrag thv mBovotnta twv diapdpwv evogyouévav Ppickovue ott n mbovotyto.

va. gupaviotel o evogyouevo “KK”, oniaon 2 kepalés eivar Ya

Evo avtictoyya n mBavomta vo gppaviotel 1o gvdoegyopevo «KI» 1 «I'K», omiadn 1

KEPOAN glvar Ya.

MidavéTnra

' N

KK~
K-
K
rr

Mbavémra

f’__ A

M@ avornra

Mdavéomra

Kou téAog N mbovotnto va supaviotel o evogyouevo «I 1y, oniaon 0 kepoldés eivor Ya,

Opiouos

M@ avornra

. ™

KK
12 K

Mdavéomra

fj_- '

12 | K
o |14
14 | T ,
M - L /

Ero1 Loimov Prémovue ot1 1 oovaptnon X mov onuiovpynoous EKTOS T00 0Tl GTEAVEL Kabe
EVOEYOUEVO OE EVO. LUOVO TPOYUOTIKO OpIlOUO, «UETAPEPELY aTOV aplOud avto kai v
mhovotnTo. OAWV TV ATADV EVOEYOUEVWV TOV QVIIGTOLYOOVIOL o€ 0ovTov. Mia tétola

OVVAPTNGN OVOUGLETOL TOYOLO UETOLANTH.
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EvBexyopeva

Apipog
K e Ao

3.4.6.3 Karavoun tuxaiag yeraBAnrigc

NMPQTEAZ

Edv oouminpwbei o mopamdvew oiaypouua ue v mbavotnta tov eVOEYOUEVOD

ka1 v mbovotnta e Toyolog HETaPANTHG,

M ovornra X
Evexopivou

Mibovornta
Tuxaiac
Mem BAnTng

70T€ opilovue ™V Katavoun e mbavoTnTag H1ag TOXOLOS HETOPANTHS N oTola UTopPEL Vo,

rapootabel ue Evoy mivako.:

Twés toyaiag puetafintig

Kotavoun mBovornrog

Ya

Yo

Ya

Extog amo mivaxa n kotoavoun tns mBovotntos mioag toyaiog UETaPANTHS umopel va

opootalel Kou [e O10pOUUOTO:

12 4

14 -

FABAOTPANMMA

Topéag MIOM, Tuua MabnuaTtikwy, MNavemoTtriuio MNaTpuwv.
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IETCO rPFAMMA

p [

114 =

THapotnpwovog 0 pofoodypouuo. Kai 0 1TOYPOUUA OLOTIOTOVOVUE OTL EGV «abpoicovuen
10 DWog TV pafowv Bo. fpodue to dbpoioua
I 1 1

—+—+—=1
4 2 4

Mapadeiypa

Piyvovue éva ouepoinmro {opt 2 popés. To obvolo twv SvvaTtwV omoTeElEoUATOV UTOPET
vo. Topaotalel oe Eva aboTiuo 0ovav 6X6 OTws oo ayfuo Tov aKkoAovlel:

O

T

- B U CR L B -]

Eotw A(2,1), B(3,1), 1(6,5) kou A(5,6) onucio. 100 G0OTHUATOS TOD GVTIOTOLYODV OE
oamoteléaato, amo ™ piyn tv (opiav. Eivar pavepd 0Tl [e avTOV TOV TPOTO UTOPOVUE
vo. fpodue olo. To. aToLYElD TOV OEIYUOTIKOD YDPOov Ta. omoia Eyxovy minbog 36.

2e kale «oimhoy pidipo twv {aplov, OTmS TEPIYPOYOUE TTO TPONYOVUEVO TELPOLLO.
TOXNS, opilovue T cOVAPTHON WG ECHG:

KaBe (edyog v apiBumv, mov n10e ue tig {opiég, o avriotoiyovue e ekeivov tov opiuo
o €val UeYoLOTEPOS 1 160¢ amd Tovg dv0 apiBuodg tov (evyovs. Etar loimov opilovue
toyaio petofinTy v:

35 —5
(22 —2
61 —6

Aoknon 1
Na ovurinpwBodv ta keva:

4,3) - A=

Topéag MIOM, TuApa MabnuaTikwy, MavemoTtAuio MaTpwy. 65
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(1,1) —» B=
@a5) —r1=
4,2) - 4=
ATmrdavrtnon

A=4, B=I1, I'=5 A=4

Eyxeipidio rou Kabnynrn, 'Ekéoon 1.5

NMPQTEAZ

LHopatnpovue ot1 n uodvy mepintwon va mwoper n ovovaptyon ™y Ty «1» eivor o

Cevyapr (1,1).

3.4.6.4 Tuxaia yeraBAnrtn — Méavornta ruyaiag perafAnTig

Ocwpodue 1o meipopo, TOYNS TOL «OITAODY PISIaTOS TV (OpImdV OTWS TEPLYPOPTHKE

OTHV TPONYOVUEVH] TTOPAYPOPO.

AE R T KOG D0 O

| (1.1}

TiEC TG
O U T I O G

| 2.1 (2,20 (1.2} - “h,
- N

| (3.1) (3.2} (3.3} (1.3) (2.3} e d
L) (4.2) (4.3) (2. 4) R

1.4} (2.3} (3.4 B A5
(5, 1) (5.2} (5.3) (5.4 (5.5 r
| 1.5} (2.5} (3,5} (2.5} N [
[ 16,1} (6.2} (6.3} (6,4) (6.5} (6.6}

1.6} (2.6} (3.6} {1,6} (5.6} |

Amo 1o odypopue Prémovue ot 0 TAnBog twv (evyopidv mov aviigroiyovy oty Ty 1

eivar 1, oty tiun 2 givaa 3, otnv tiun 3 givaa 5.

Aoknon 1

2OUTANPWTE TO. KEVE, TOD TIVOKOL:

ZEvyapio. Tov 1 T T00G EIVOL: 11An0o¢ Levyapioov
1 1
2 3
3 5
4 A*
5 B *
6 I *

Topéag MM, Tunua Mabnuatikwy, MavemoTtruio MNarpuwv.
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Opiouog

Apod 10 gdvolo twv dvvarwv (evyapiav eivor 36 kou uovo 1 Cevyapr to (1,1)
ovtiotoyyel oy run 1, eivar pavepo otr n mbavotyta vo. Epber n tun 1 eivou 1/36,
ontaon  Pyx(1)= 1/36

Me ov id10 tpomo vroioyilovue Kol Tig vIOLoITES THOVOTHTES
P, (1)=2/36
P, (2)=2/36
P (3)=5/36
P, (4)=7/36

Aoknon 2

No. vrroloyiotei n mboavotnta va éA0t 5 kabwg kou n mbavotnto vo. E10¢1 6.

Mo GTryTa
Mmé avoTnTe Tipig g TUywing
Evdeyopéviov A iypatikog X pog CUNAPTNONG  HETHRANTAC
{1,1}
1) 2:2) (1,2) L
l[_3.1H3,-)'[3,3l {1,3}{2,3) :-_-_"L‘ 3
(an@2) @@y | re
(1.4} (2,4) (3.9) ) w5
B 52163 5N (55 | 48
|{1.5) (2.5} (3.5) {4.5) .
[(6.1) (6.2) 5,3) (6,3 (6,5) (66) |~
(1.6} {2,6) {3,6) {4,6} (5,6} '
Px{1) = 1/36 Px(2) = 3/36 P«(3) = 5/36 P4} = T/36

Na ovurinpwBodv ta keva
P, (5)=4*

P, (6)=B*

ZuuTtrépacpua

Hapotnpovue ott n ovvdptnon X mov «kovfaidery wali s Mv_Evvola tHe
mBovotntag eivor pio toyolo uetafint.

Maiiora n katovoun mOovoTHTOS THS TOXAIOS UETOPANTHS UTOPEL VO TEPIYPOPEL LUE
&vay mvoko Kol 1 1010 KOTOVOUN UTOPEL VO TEPLYPOPEL UE EVO POLOOYPOLUO. ) LLE EVOL
1OTOYPOLYLA, OT(G POIVETAL OTO TOPAOELYIUO TOD AKOAOVOEL.
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Twég s avvaptnong 1 2 3 4 5 6
ITiOavortnto toyoiog uetafintie | 1/36 | 3/36 | 5/36 | 7/36 | 9/36 | 11/36

PAB AO TPAMIMA

11736
9/36
T/36 -
536 —
338
136

IETOTPAMMA

Mapddeiypa

270 YvwoTo TEIPOUO. THS PPOYNS TOD TEYTEL TAV® OTHY TAGKO 0OPILOVUE ULO. TOVAPTHON
n omola. avtiotoiyel kabe oTaYOVo, TOL TEPTEL PéoA OTOV KOKAO ue T0v oplfuo 1 eva
KaOe arayova mov mE@tel atny vmoioinn whdko. ue to 0. I'vwpilovue ot n mbovoryta
VoL TETEL 10, OTO TIG OTAYOVES TOV TEPTOVY TtV 0pBoymVvia TAGKa, HETO. GTOV KOKAIKO

oloko vroloyi{etal amd Tov TOmO.!

Eufooov kvxiov

P(4)=
Eupadov opBoywviov

Av P(A)=1/10, kou éotw 0TI DIGPYEL UNYOVIGUOS OOV OTOY TEPTEL 1] OTOYOVA UEGO. TTOV
KOKAO avafer o opiBuog 1 eva otav 3 otoyovo. wéptel ECw avafer o opiBuog 0. Tote i
mBavotnto va avayel o apibuog 1 eivou P (1)=1/10, eved n mbavotyta va avdyel o 0

etvar P (0)= 9/10.

H ovvaptnon X mov opiooue ue tués o 0 kou to 1 eivon toyoio ustafinty apod n
mBavotnto. va. «ovayey to 1 1 vo «avayery to 2 kobopiletar amd v mbavotnto vo
wéoel n aToyove uéoa. 1 EEw omo o «Ay.

Aoknon 1

Mrmopeic vo. vroloyioeis to alpoioua Py (1) + Py (0) =;

Aoknon 2

Piyvovue 2 (apio ko1 oynuatilovue évo. opBoywvio cbotnue aldovwv Omws oto

rapaderyuo 4.3.1

a) Oswpovue ovvaptnon X mov arelvel to kabe (evyapt ato afpoioua twv evoeilewy

¢ Capidg. No. oourminpwbodv to keva.

Topéag MM, Tunua Mabnuatikwy, MavemoTtruio MNarpuwv.
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Atmdvinon

A=5, B=8

Eyxeipidio rou Kabnynrn, 'Ekéoon 1.5 NMPQTEAX

p) 2to daypopo. wov axolovbel mepiypdpeTor n GVVAPTHON OTMS OPILETaL A0 THV
doxnon 3 kou vroloyilovrar o1 mbovotyteg P(1,1)=1/36, P(2,1)=1/36, P(6,6)=1/36.
Avtiotorya, apod uovo to Levyopt (1,1) avrioroyyel amny tyun 1+1=2, n mbavotyro va.
otalel n oAy Lopia atov apiBuo 2 ivon oon kor vo, éEAOst n Lopra. (1,1), ontaon 1/36.

MbavornTa

e

Evdeyopivoy Aerypariog Xmpog

‘(zn 2.2(12)

\ 30 623,313 2.3)

(A1) (42)(43) (48
|(14) 24 (34

Pif1)= 13

(51) 6.2)5.3) (54 65)
L o
[(61) (62) (6.3) (64) (6.5 (6.6) |
(A9 2OCHINES |

./ x
/

Tiggg e

Tibavorne ;
TUY g MibavdTna

qUWIpTIOT  peTafAnTig Evdexojiéwoy

o
Sy |
—33 |
_y4

x|

6 |

Pi{1)= 113

ThfavornTa

. TigEg g Tuyaing

Aenyperkog Xmpog oUNEPTNOTYS pETABANTIG
[ ‘ By
' : |
en e l . |
e e, I
31626313 23 ‘ i
: ; |
({41} (3.2} {4,344 | —r4 |
(14 24 39 Fails |
BHEAEIEHES) <46 |
(13) @.5) (35 (45) + -

6:1) 6.2) 6,3) (64) (5.5) (6.6)
L (15) @,6) (3,6) (46) (5.6)

*
¥

Pi(2) = 3136

2vveyilovrag e Tov 1010 TPOTo Vo COUTANPWOEL 0 TIVaKag:

X 2 3 415/6|7|8|9]|10| 11 12
P 1/36 2/36 B A H | 2/136 | 1/36
ATmrdavrtnon

A=3/36, B=4/36, 1I'=5/36, A=6/36, E=5/36, Z=4/36, H=3/36.

Av mpoobioovue oles tg tués g mbavotntos P, moapatnpodue oti 1o
abpoiouo. 1000tou ue ™ povada. Extog amd tov mivako umopoiue va mopooTtioovuE
™Y KoTovoun te mlovotnTag ie Evo pafooypoiyio. i e Evo. laTOYPOLYLa.

Aoknon 3

Av Oswpnoovue otr n mbavotnta va yevvylei ayopr «A» i kopitar «K» eivou idia, vo.
Ppelei 0 Oetyuatikog Ywpog mov TEPLYPAPEL TO YOO TWV TOIOLDV UIOG TPLUEAODS

OLKOYEVELNG.
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o) No. avtikorootabodv ot apiBuoi 1,2,3,4 100 mapokdtw cynuotos ue 1o ypouuoto. A
K.

Asvdpodiayp appoa AIYPOTIKG G
Huwpog

Atmdvinon

1> A4, 2—K, 3—A, 4—K

P) Na. oourinpwbet o derypotikog ywpog

/°(A,A,A) *(,,) \

*AKA)  +(,,)

‘(KAA) KAK)

\-(K, K A) /

Atmdvinon

Aetmovv ta (4,K,K), (4,4,K) kou (K,K,K)

) Na opicete v toyaio ueTafAnTh Tov atélvel kabe tprado waidiwy arov opidud mov
oeiyver mooo, «K» vmapyovv oe pio. oitkoyéveio kai va cOUTANpwlodv to keve, oto
ogypopyo. wov deiyver tov opifud «Kyave oikoyéveia kabws koi T OTHAN THS
mbavotnrag P.
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MiBorvoTnTo Asiypatinoc Xwpog Apibpog 'K MbavoTnra
P ave Tpipedn P(x)
OIKOVEVEIL

(AA.A)

(KK, A) (KA K) (ALK K)

W
'@AMMhMMAM J
|
(KK, K) ‘

Atmdvinon

A—0 B—1 -2 A—-3 I E—1/8 KZ—3/8 AH—3/8 M,O—1/8

0) No. voloyiotei o abporouoa: Py (0) + Py (1) + P (2) + P, (3

ATmrdavrtnon

P (0) + P (D + P (2) + (3 =1

&) No. oouminpwOei o mivaxag

X 0 1 2 3
P A B
Atmdvinon

A=1/2 B=3/8 I'=3/8 A=1/8

ot) Ao ta (edyn (0,1/8), (2,3/8), (3,1/8) tov apibuod «K» ava tpiado moidimv koi e
mbavotnrog Py va yiver to avtiotoiyo pafodypoupio ko pe Tic 1016C TIUES VO PIVEL KO
70 QVTIOTOLYO 1GTOYPOLYLA.
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PABAC TPAMMA

38 -
1/8 7 l I
1 I [ I
1] 1 2 3
Atmravrnon
IZTOrPAMMA
1
38 -
1/8 9 -
e ] |
1] 1 2 3
Aoknon 4

Eva odoyeio mepigyer 15 opaipes, 2 Aevkég kou 13 xokkives. Emiléyovue toyaio 3
OQaIPES T pio. UeTa TNV GAAN ypic exavabeon. Mog evolapépel TOOES EIVOL 01 AEVKES
oQaipeg avouecsa o’ ovTEG TOL emAECaE.

2y emidoyn g 1™ opaipag n mbovotnto va épbet «K» vroloyiletou:
P(K)= (op10udg xoxxivawv opaipwv)/(covolo cpoipwv)= 13/15

2t 2" emidoyn P(A)=2/14 (apod éyel non amocvpbei n 1)

2y 3" emdoyi P(K)=12/13

Apa  n  mbovotyro.  va  épba  n  tpaoo (KA, A) Oa  elvau
P(K A,A)=13/15%2/14*12/13=4/35

Na vroloyiotei n mbavotnra P(K,K,K)=,

(K, K, K) 1 s
K, A, K) L o
(K, K, h) e 1
(MK, K} -
il il o
(K, A, A) =
(A K, Ny T
(N A, K) q
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Amo to draypauo. Tov okorovbel

MibavornTec Bvdeyopsvon ¥

1315 12114 " 11./13

o TR e
P{H! M] i 15 14 13 (K. A K o .I‘., o p -'; 22 35 |
(K, K, Al e ]
Pk =13.12. & LI, () TR
5 1392 | AN e A |

TR b ufl (A KA Za0e W bl
KK =157 14" 13 AR 1 1235 |

Hapoznpovue ot n mbavotnto vo. Epber n tiun 1 kata v emidoyn 3 opaipv givor to
aBpoioua P(K,A,4)+P(K,K,A)+P(A,KK). Apo. P (1) =12/35.

Apod yvwpilovue ot Py (0) =22/35xu Py (1) =12/35umopoiue vo vmoloyicovue
mv Py (2) ywpic va ypnoomomeovue v mbovotnro twv Gliwv evogyouévav;

Atmdvinon
P, (2)=1/35
Aoknon 5

2 I waln evog Avkeiov uetpnOnke 1o vwog 80 pobntwv koi cynuatiotnke o
OVTIOTOLYOG TIVOKOG:

Awaotnuo Dyovg ae CM Ap10uog nobnraov
150-155 4
155-160 6
160-165 8
165-170 10
179-175 18
175-180 16
180-185 10
185-190
190-195

O TvoKag avtog UOG OELYVEL OUAOTOINUEVO. TOV OpIOUd TV OTOU®Y TOV TO DYWOS
TOVG OVHKEL OTO OVTIGTOLYO OlATTHUO. XPHOIUOTOLMVTOS TOV Tivaka. avto Oa. opioovue

Topéag MIOM, Tuua MabnuaTtikwy, MNavemoTtriuio MNaTpuwv.
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o toyaio uetofAntn n omwoia Ba ovtiotoryel kabe uodnty ue éva oraotnua. Balovue
TOVG UOONTES KaTd OEPa DYovg amd Tov WHAOTEPO 01OV o KOVIo. ul,u2,us3,...... ,
w79,u80. Ag Bewpnoovue oiovg tovg nalbntés mov Eyovv vyog amd 190-195. Iloia
eivar n mbovotnta vo. avikel vag toyoaiog poldntng amd tovg 80 aro didotnuo Al

190-195; P(A1)=; **

ATmrdavrtnon

P(A1)=4/80

Topéag MIOM, Tuua MabnuaTtikwy, MNavemoTtriuio MNaTpuwv.
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3.5 Zevdpio 5n¢g Evotnrag

3.5.1 NMepiypagn

Mio moAd onpavtikny €vvola otn Bewpla TOOVOTATOV Kol T GTOTICTIKN &ivor M
évvola ¢ Madnpatikng EAnidag 1 mpocdokmdpevng Tiung pog toyoiog HeTapAntig.
[otopkd n evotra avt €yt po Waitepn onuacio KaBdg mpoékvye amd ta TVXEPH
oy viotoL.

Maog divetar Aowmdv €0d M gvkapio piog “emavacivoeons” g mbavobewpiag pe
TIS 16Top1KEG TG pilec, mov Ba tomobetnoet To BEpna pog 6° €va Kovmvikd TAiGlo Tov
o mpokaAécel Kol ol KPITK oLEATNOT Yo TG ONUEPWVES EQPAPUOYES NG
mhavobempioag.

Ewwdtepor pabnoiakoi otdyot eivar  cuykpdtnon g Evvolog g Mabnpotikng
EAnidag og pétpo BEong pog Katavoung Kot 1 Kataden g avaykng “couninpoong”
¢ amd ™ Aroropd 1 v Tumikn amdKAIoT TPOKEUEVOL VO EYOVLLE Kot £vVOL LETPO TOV
OGO OlOCKOPTIGUEVT] YUP® Omd TN pHéEoM T €ivor 1M Kotavopur oG tuyoiog
petafAnTg.

Na Siatebei pia wpa didaokaAiag.

3.5.2 AidakTIKOi & paBnoilakoi oTé)OI

[oTOPIKA N evOTNTA QUTH €XEI MIA 1BIQITEPN onUacia KaBwg TTPOEKUYE aTTd Ta TUXEPA TTalyVvidia
(BA. Mapdptnua A). Mag Odivetar Aoimmév €dw N gukaipia PIAG  «ETTAvVAOUVOEONS»  TNG
mOavoBewpiag Pe TIG I0TOPIKEG TNG PiCeg, TTou Ba TOTTOBETACEl TO BEPa Pag O’ éva KOIVWVIKO
TAQioI0 Kal Ba TIPOKAAECEl KAl WIA KPITIKY OUCATNON VYIia TIG ONUEPIVEG E€QAPUOYEG TNG
mBlavoBewpiag. EidikéTepol yabnaiakoi oTdyol gival N cuykpdTnNon TnG £vvolag TG MaBnuaTikig
EATidag kal n kat@deifn TG avaykng «OUPTTIANPWONG» TNG ATTO TNV TTAPAPETPO TNG AlOTTOPAg
N NG TUTTIKAG ATTOKAIONG TTPOKEINEVOU VA £XOUHE KAAUTEPN EIKOVA PIOG TUXAIOG KOTAVOMNG.

3.5.3 A1dakTIKG péoa & TPOTTOI ETTITEUENG TWV OTOXWV
a) Xprion Tou 10TopIKoU TTAaIciou (avaBean axeTIKoU project o€ ouadeg uadbnTwv).
B) XpAon UAIKWV ] ETTOTITIKWY TTAPASEIYUATWVY.

y) ETuPOAOYIKRA TTPOCEYYION TWV OpWwV.

1. Ma6nuartikh EATTida
2. TMopddeiypa TnG UNIKAG paBdou

AiqioOnTikn mpooéyyion g evvoiac ¢ Mabnuarikng EAmidag, pe 1 Boribeia tou
KévTpou Bapoug Kai TS poTTiS adpaveiag.

3. Avappiyn apepdAnttou apiou,
YmoAoyioués Mabnuarikng EAmidac.
4. E&Aynon tng MaBnuartikAg EATTIOAg pe Tn Xprion TUXEPWV TTAIXVISIWV.
EruuoAoyikn mpocéyyion.
5. AlaoTropd
Mapddeypa pdpdou yia TV Karavonon Tng évvolag Tng d1acTropds TnG NAdag yupw atrd

TO KEVTPO BApOoug.

Topéag MPM, TuAua Mabnuatikwy, MavemoTriuio Marpuv. 75
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Avappiyn apepdAnTTou {apioU yia TTPOCEYYION TNG £€VVOIAG TG KATAVOWNG.
pa@ikég TTapacTAoelg, OTTOU @aiveTal N JeYAAn Kai n pikpA dlaatropd.

TutrikA atrékAion

© © N o

Me Ta avwTépw TTapadeiyHaTd, UTTOAOYICHOG TNG TUTTIKAG ATTOKAIONG.

10. Me Ta avwTépw TTAPAdEIYHATA KAl TIG YPOPIKEG TTAPACTACEIS VA QaiveTal OTI N dlacTropd
1 N TUTTIKA oTTOKAION OTTOTEAOUV PETPO TOU TTOCO BIOCTIOPUEVEG Eival OI TIUEG TNG TuXaiag

METABANTAG.
11. Avake@aAaiwon.

12. AvticToixioelg - Téuiopa kevwv — Epwtioeig ToMTAAG emAoyng - AOKACEIG —

MpoBARuaTa

3.5.4 Aokniosig

1. Na Bpeite ) dwomopd 010 eipapa g avippyng 2 Lapuov.

2. Y éva  mouyviol évag  maiktmg  pixver  éva  Capt. O  moikng
kepdiler 20 OSpoyp. av  €pbet 2, 40 Spayun. €qv  épber 4, yaver 30
dpayués ehv €pber 6 ko oOte kepdiler ovte ybver av €pber  dAAog
aplOudc. ITldoeg Opoyués ovapévetor vo Kepodioel o €va oy vidl.

3.2 éva hAayvo vmdapyovv 200 PBpoPeia (k€pdn) TV 5 yAbdwv  Spayudv,
20 PBpoapeio tov 25 yraddov dpaxudv kot S BpaPeia  twv 100 yimddowv
dpayumv. Edqv mpdkertar va popactovv 10000 Aayvoi, méco mpémer  va
TANPOCEL KAVELG Yoo éva  Aoyvo;

4. Ymoloyiote 1 dlomopd  oto.  LWOAOWMA  TOPASEIYUATOL  TOV
KEPAAQiOL.

5. Ta copotwkd Papn 5 avBponov elvar 75, 59, 90 , 68, 80 xird.
Na PBpeite 1 Swomopd.

6. Evag petepewAidyoc petpber  «dbe 3 opeg ™ Oeppokpacioa oe pio
nepoyn. Ot perpnosg o Pabpovg Kehoiov elvau

-3-1-2 0 431 2

Na vroloyicete 11 SCTOPA TOV TOPATAVE® UETPTCEDV.

7. Eav P[X=1]=p kot P[X=0]=a,
N’ amodeyBet 6Tt M Mabnuotiky EAnida covtor pe p.

Topéag MM, Tunua Mabnuatikwy, MavemoTtruio MNarpuwv.
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3.5.5 ®UAAo Epyaciag

Ofpa 1

NMPQTEAZ

) Ze éva kageveio aiCeTal éva Taixvidl pe Capia wg €€AG: 0 KAQETENG TTANPWVEI OTOV
Taixtn 160a XINdpika 6ca n évdeign Tou CapioU TTou pixvel o Traixtng. Moo 10
QAVAPEVOUEVO KEPDOG TOU KAYETLN;

II) Z7to meipapa TG avappiyng evog KEPUATOG 2 @opég N MabnuaTikf EATTida ivai:

A. 4000
B. 3000
r. 3500
A. 6000
A 2
B. 3
r. 1
A O
Ofpa 2

2’ éva TTaiyvidl £vag Traiktng pixvel va ¢api. O Traiktng kepdilel 20 dpax . eav £pBer 2, 40 dpax.
eav €pBel 4, xavel 30 dpaxuég eav £pBel 6 kal ouTe KEPDICel oUTE xAvel av £€pBel GAAOG apIBuog.
Méoeg dpaxuég avauévetal va Kepdioel @’ Eva Traixvidl;

Oépa 3

> éva Aayvo umrapyxouv 200 BpaBeia (k€pdn) Twv 5 xINddwyv dpaxpwy, 20 BpaBeia Twv 25
XIANAdwv dpaxuwyv Kal 5 BpaBeia Twv 100 xIAiGdwy dpaxuwy. EaGv trpokeiTal va poipaoTolv
10000 Aayvoi, TTéo0o TTPETTEl VA TTANPWOEI KAVEIG yia €va AaxVo;

Ofépa 4

MpoomabioceTe PoOvol 0ag va QITIOAOYACETE yIaTi n €vvoia Tnv oTroia dlaTmpayuatelsTal 10
Ke@aAaio 5 Aéyetal MaBnuariki EATida.

AtmravTthoeig
1)
1))
2. 5
3. 0,2

Topéag MM, Tunua Mabnuatikwy, MavemoTtruio MNarpuwv.
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3.5.6 AvrioToixn Evornta oto Eyxeipidio Madnrti

3.5.6.1 Eiocaywyn

Mio.  mold onuovuikny évvoia oty Bewpio  mbovotntwv Koi  TH OTOTIOTIKN
eivar n évoia g MobOnuatikns  Elmioos 1 mpoodoxkauevns  Tiung  uiog
toyaios uetafintig. lotopika  n evotyro,  ovty €yl uio.  10100TEPY  GHUOCIOL
KaOw¢ Tpokvye amo  TO.  TOYEPG  TOLYVIOLO.

Mog  diveton  Aommov e n  evkaipio.  piog  “emavocdvoeong” g
mbovobewpios ue g 1otopikés s piles, mov Qo tomobetnoer  to  Géua
nog o’ éva kowvwviké mlaicio wov Ba mpokolécer koi pio Kpitiky  oolTnon
Vi TIS  ONUEPIVES  EPOPUOYES THS Tihavobewpiag.

Eidiotepor  pobnoioxoi  otoyor  eivar 1 ovykpotnon S Evvolog  THS
MobOnuotikns  Elmioog ¢  uétpo 6Géong  pog  katavouns koi N KOTGOEICH
e ovaykns  “‘ovumAipwong” s amo wm  dioomopa. v Tomikn
OTOKALON  TPOKEIUEVOD — VO, EYODUE KOI EVO. UETPO TOD TOGO  OlOCKOPTIOUEVH
Yopw omoé T péon T Elvol N KOTOVOUN UIOG TUYOIOS UETOPANTHG.

3.5.6.2 AiaioBnriky mpoaéyyion tng évvoiag ¢ Mabnuarikris EAmidag

Mapadeiypa

LT

Av pilovue éva képuo yvwpilovue 0Tl 0 OEIYUATIKOS YWOPOS OTOTEAEITOL OO DO
evogyoueva.  kepoln (K) n ypopuota (I). O detyuotikog ywpos  oniaon  eivaa
(K.T}.

Av ovufolicovue pe X twv apiQuo twv kepalov

Lowa eivor n mBavotnto. o’ oo to weipoua 1o X vo givar ioo ue 1 onloon
Px(1) = P[X=1] =

Towa eivar n mBavotnto to X vo. givat ioo ue 0

Px(0)= P[X=0]=

Yrapyer ovvarotnta yio. aAAn tiun tov X;

Topéag MPM, TuAua Mabnuatikwy, MavemoTriuio Marpuv. /8
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Amdvrnon
Px(1)=1/2
Px(0)=1/2
Evo oev  vmopyel oAy dvvardtyTo.

2T0 GUYKEKPIUEVO AOITOV Telpopa ToxNS Tapatnpovue 0ti n mhovotnto to X vo. eivol ico
ue 1 eiva iowo we v mbavornzo va Epbet kora ) piyn kepaln (K) ontadn P(K)

Avdiroya n mBavotnta to X=0 eivar idra ue P(I')

Andadiy
AX K r

X= 1 0

P 1/2 s

Ag  Bewpnoovue twpo v evbeio TV TPAYUOTIKDV 0p1OUMdY.

-4 -3 -2 -1 0 1 2 3 4

Kal TOVw ¢’ o0THY TIG TYWES THS TOYALAS UETOLANTHCG.

Ag povtactodue v evbeio avty oav pio pofido ywpic fapos n omoio umopel vo.
100pPOTHOEL 1 Oyl  OTHPILOUEVH O €va. OHUELO TS Taw Va. EIvol (DYopLa.

Mapddeiypa

TomoOetobue oto taodkr tyg  (vyoapias Oéong 0 Pdpog ooo n P,(0), onlodn uioo
KIAO ko1 oto taodkl g Oéong 1 Pdpog 6oo n P,l), oniaon wiod kiAd. Xe moio
onueio pémel va atnpiyei n {vyopia wote vo, 160ppoTHOEL,

Atmdvinon

H {vyapid O 10oppornoet oto  uéoo tov owaotiuatog amo to 0 éwg to 1.

Topéag MPM, TuAua Mabnuatikwy, MavemoTriuio Marpuv. 79
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Mapadeiypa

Ag avalntnoovue twpo T0 GHUELIO 1GOPPOTIOS GTHV TEPITTWOTN TOD PIYVODUE TO KEPUO,
2 popég. I'vapilovue ot1 0TV TEPITTWON AVTH O OEIYUATIKOS XWDPOS OTOTEAEITOL OTTO
ta evoeyouevo KK, KT, I'K, I'T. Ilopiotavovue waii ue X tov apiBuo twv kepalov.

O1 avtioroiyes mbavotntes omws Qouduaote eivar:

A4.X. K KT, Ir
K I'K
X=y 2 1 0
P/X 1 1/2 v
=x/ / 4
4
ApiBuoc
Evbeyopsva Kb
KK - f ]
=t 2
KIr
1
Nk
0
m ) |

2ty Béon 0, atn Oéon 1 kau oty Oéon 2 tomobetovue fapn avaloya ue tig mbavornteg
OV aVTIETOLYODV GTOvS 0plOUoDS avTODS TOUPOYVO UE TOV TIVaka. Xe o010 oHUEio
npémel vo. atnpiyBei n (oyapid wote vo, 1copporet;, Tloiog apiBuog avtigroiyel oto
ONUELO 100pPOTTIOG,

ATmrdavrtnon

H (oyapio mpémer vo. otnpiylei oto onueio mov ovtiotoryel o apiBuog 1.

Topéag MPM, TuAua Mabnuatikwy, MavemoTriuio Marpuv. 80
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0 1 2

||'.. ". .I'. ..'.
iy I Loomh

Y [\
I.r'll 5, I"-,I L f
S & b

3.5.6.3 YmoAoyiouodg tng Maénuarikig EAmidag.

Mapddeiypa

Eorw Q={1,2,3,4,5,6} o OJcryuotikogc xywpog s avappiyns evos (opiod.

Q 1 |2 |3 |4 |5 |6
X= 1 |2 |3 |4 |5 |6
P[X= 1 |1 |1 |1 |1 |1
] / / / / / /

6 |6 |6 |6 |6 |6

Av oe kdbe Oéon g toyaiog ueTafinTiG, OTWS 010 TOPOTOVED — TOPAOEIYUA,
Kpeudoovue éva. fopog avaloyo ue v avtiotoyyn mbovotntoa, onloon 1/6 tov kiloo.
2 mo10 onuelo mpémel vo, otnpLybel n pafoos wate Vo 160ppOTEL;

Atmdvinon

H pofdoc mpémer vo atnpiybel oo péco s yio va 16oppomel.

OPIZMOX

Tnv avarmopaotaon ovty Onwe kKol 00 mopoaoeiyuatos 3 Ba v léue
Papoypaupa

T2 Sdyica Qlsh

f ) i 1 i i

il
i1 |
il |

s8a8lssas

Topéag MIOM, TuApa MabnuaTikwy, MavemoTtAuio MaTpwy. 81
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Mapddeiypa
Lloiog ap1Buog avtioroiyel oto onueio wooppomiog,; Ilowa vouilete ot givar n ayéon
T0V Ue 10 dbpoiaua

1 1

101+201+301+401+50—+60—
6 6 6 6 6 6

Atmdvinon

210 onueio 100pporios avtiotoiyel o apiuog 3,5 ko eivou ioog  ue TO €V
Aoyw  abBpoiouo.

To dBpoiouo. avto Aéyetar Mabnuatiky EAmida yio. T0 GOYKEKPIUEVO TEIpOUO. KOl
vmoloyifetar  avalvtika Omws ue v fonbeio Tov TOPOKAT® TIVOKO.

1 2 3 4 5 6
P 1/6 1/6 1/6 1/6 1/6 1/6
X*P | 1*1/6 | 2*1/6 | 3*1/6 | 4*1/6 | 5*1/6 | 6*1/6

H MoOnuatikn eirioo eivau:

101+20£+30£+403+50£+60£:3,5
6 6 6 6 6 6

OPIZMOX

T'evikd o€ éva meipaua TOYNS TOL O TYWES THG TOYAIOS UETOPANTHS €IVAL Xyy Xy ovne X

e avtiotoryes mBovotntes P1, P2,-- - Pi

X X X, Xq Xy Xy
P P]_ P2 Ps P4 Pi
X ¥Pr | X ¥P2 | X*P3 | X ¥Pa| - | X P

H MoOnuartikn eAmioo eivou:
M.E.= X pr*+ X, *pot X *pat ...+ X *Pi
Mapadeiypa

2e éva kageveio moiletou éva wouyvior ue (opio wg e&ng: O kopetlng TAnpwvel otov
maiyty tooa yiligpiko ooo 1 Evoeicn tov {apiod mov piyvel o maiytns. Evag maiytng

Topéag MM, Tunua Mabnuatikwy, MavemoTtruio MNarpuwv.
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TAnpaver 4 yiligpixa yio va umel ato maryviol. Av yel to dikaiwuo vo, piéer o (opi
TOAAES QOpES, Exel EATIOES VoL Pyel KEPOIOUEVOGS,

Atmdvinon

Ox. Aot Eyovue 1oy vmoloyioer OTL  TO  OVOUEVOUEVO — KEPOOS 70D
maikty eivor 3,5 yilidpiko. ava moryvior. (n MaOnuotiky  Elmioo)

Mapadeiypa

AV 0 mOIyTHG  TOL  TPONYOVUEVOD  TOPOOEIYUOTOS — YLO. VO UTEL GTO TOLYVIOL
TAnpaver 3 yiligpika, T vouilete Oa Pyer kepoiouévog, Qo fyet youévog 1 ovte Oa
kepoioel ovte Oa yaoel, H e mooo. ypruoto vouilete Ot mpemel Vo, UTEL GTO TOLYVIOL
wate va Eyel faoiues eAmioes ot pevyovtog Oa Exel pali Tov TOo0. YPHUOTO. OGO OTOV
UTHKE OT0 KOPEVEID;

ATmrdavrtnon

Amo to mapomave  mopdoeryuo. paivetor 0t Qo fyel kKEpOIoUEVOS Kou  [UAALOTO. KOTO,
500 opoyués. Kar yio vo Eyer faoiues eAmioes ot pevyovtas Oa Exer pali tov 1000,
XPHUOTO. OG0, OTOY UTHKE OTO KOPEVELD TPETEL Vo, umel oto moryvior ue 3.500 Jopoyués.

Mapadeiypa

Piyvooue 2 {apio pali kou xataypdpovue to dlpoioua tovg. H toyaia uetafinty y
eivai o0 abpoiouo. twv 2 eVvoeiCemv. LoUTAnpaate Tov TvoKa OTws 0TO TPONYODUEVO
Topaderyuo. Zyeoldote YV ovamopdaotacy UE To Bopn, oniadn to Popdypoyo.
TomoOeteiote t0 onueio 100pporias. Av mepiopéyovue to Popoypouuo kozo 180°
Yopw amo tov acova 11 gog Gouilel To di1dypauLa TOV TPOKDTTEL,

Atmdvinon

P 136 | 2/36 3/36 4/36 5/36 6/36 5/36 4/36 3/36 2/36 1/36
X*P | 2/36 | 6/36 | 12/36 | 20/36 | 30/36 | 42/36 | 40/36 36/36 30/36 | 22/36 | 12/36

To omotéieopia TNS TPONYOVUEVHS OPOTTHPLOTHTOS EIVal e  Lapoypoyo.

2 3 4 56 7 8 9 10 11 12

Topéag MPM, TuAua Mabnuatikwy, MavemoTriuio Marpuv. 83
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H tequnuévn tov onueiov  1oopporias ovurinter ue myv  MabOnuotiky  Elmioo,
oniaon

2* 1/36+ 3* 2/36+ 4* 3/36+ 5* 4/36+ 6* 5/36+ 7* 6/36+ 8* 5/36+ 9* 4/36+ 10* 3/36+ 11* 2/
36+12*1/36=7

Av mepratpéyovue 1o Popoypope kot 180° yopw amo tov aéova  uetooynuatileTor
0€ 10TOYPOLULO.

Aoknon 1

Koitalre mpooextind to  mopomava pofidoypouuo. Tloid omo to dvvara omoteléouara
ovouévetal va gupaviolel mo avyva,

o) To 2 nto5;
p) To4nt9;
y) To 7170 10;
0) To 41 7o 10;

Atravrnon

o) Eivar 10 5
p) Eivair 70 idio
y) To 7

0) To ioio

Aoknon 2

270 TTEipOpA TNG AvAPPIYNG VOGS KEPUATOG 2 QOPEG PAG eVBIAMEPEL N TuXaia PETABANTA X TTOU
atmmapiBuei Tov apiBud Twv Ka@aAwv. KartaokeudoTe TO IOTOYPAPUA KAl UTTOAoyioTe Tn
MaBnuartikr) EATTida a1rd TOV OXETIKO TUTTO.

Topéag MPM, TuAua Mabnuatikwy, MavemoTriuio Marpuv. 84
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Atmdvinon

3/4e
12 ¢

1/4¢

~
>

2
ap1Ouos Kepaliv

A4.X. KK | KI'IK 1T
X=X 2 1 0

PIX=X | U4 12 14

Ero1 gyovue:

E(X)=2%1/4+1%1/2+0%1/4=1

3.5.6.4 Aiaocmopa

Mapadeiypa

LHapotnpnore to. 2 106TOYPOUUATO P10 TO. AVTIOTOLYO, TEIPOGUATO. TOXNG TOV  TPOOVOPEPOULE.
Eivai evoiopépov va EEpovue oe Evo meipopo. TOYNG TOGO O1ETTOPUEVES EIVAL 01 TIUES THS
Hetafintig yopw amo v tyun e Mabnuotikng EAmidag.

Atmdvinon

2y mEepInTmwon Tov KEpuatog Eyovue Alyes tywés kovra otnv Ty s MaOnuotikng
Elnioag, evao aro meipoua twv 2 {opiov ot TinéS givar TolD TEPIGEOTENO OLECTOPUEVES
yopw aro ™ MaOnuotikn Elxioo

Ag dodue TS UTOPOvUE VO LUETPHOOVUE QVTH TH OLOACTOPG.
Mapadeiypa

Ag emmavéNBoupe OTo TIEipApa TNG avappiyng evog KEPUATOG 2 QOPEG.  ZUPTTANPWOTE TOV
mivaka  OTTwg  oTo  Trapddeiyua 5.3.5. Bpeite  ev ouvexeia TR MaBnuatiki EATida.

Zxnuariote Tig dlagopég ME-X . lMapte Twpa Ta TETPAYWVA TWV dIAPOPWY. ZXNUATIOTE TO

(ME — x,)?P.. YmohoyioTe T0 G6poiopa.

Topéag MPM, TuAua Mabnuatikwy, MavemoTriuio Marpuv. 85
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Atmdvinon

A.X 0 1 2
P Ya 1/2 /4
X *P 0*1/4 1*1/2 2*1/4 1
ME — x, 1-0 1-1 1-2

Ta tetpaywva v o1apopwv

(ME - x)? 12 0 (-1)2
(ME—x)?P | 1e1/4 | 0e1/2 | 1e1/4 | U2

OPIZMOX

O op10uog 7> koleiton S1aGTOPA. Kol EKPPALEL TOGO OTOKAIVOVY 01 TYWES THG UETOSANTHS
yopw omo v ME

ZUPTTEPAOCHA

Ta op1Quntike pog Aoimov amoteléouoro eivol aOuPva. 1e ovTé TOL O1016ONTIKA.
Elyoue TOPATHPHOEL ATO TA LGTOYPGUUOTO.

3.5.6.5 Aogknoecig.

1. Na. fpeite ) d1aomopd. ato meipopo. TS ovappiyng 2 {opiav.

2. 27 éva mouyvior évog moiktng  pixver évo (apr. O maiktng  kepoilel
20 opoyu. av épber 2, 40 OJpoyu. eav épber 4, yover 30 OJpoyués eov
épber 6 kor ovte  kepoiler ovte yaver av  épber  drlog  opiBuog.
Ilooeg  Opoyués avouévetar vo. Kepoioel ¢ ’éva. TOLyvIoL.

3. 27 éva Aayvo vmopyovv 200  Ppofeio (képon) twv 5 yiligdwv dpoyucrv, 20
ppafeio. twv 25 yrhiadwv dpoyuwv xar 5 Ppofeio  twv 100 yilidowv
opoyuwv. Eav mpoxertar va poipactovv 10000 Aayvoi, mwoco mpémer  vo
TAnpwaoel kaveig yio évo Aoyvo;

4. Ymoloyiore 1t Jl00TOPC OTO. DTOLOITO. TOPOOEIYUATE  TOD KEPOLOLOV.

5. Ta copotwkd Papn 5 avBponov evar 75, 59, 90 , 68, 80 kird.
Na PBpeite ™ dwomopd.

Topéag MPM, TuAua Mabnuatikwy, MavemoTriuio Marpuv. 86
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6. Evag uetepewioyos uetpoest  kabe 3 wpeg t  Oepuokpacio  oc uio
meproyn. Or uetpnoeis  oe Pobuods Keloiov eivou:

3-1-2 0 431 2

No. vrmoloyioete ) OlOOTOPC. TOV TOPOTAVD UETPHOEMDV.

7. Eav P[X=1]=p ko1 P[X=0]=0,
N’ amoderylsi ot n MobOnuotiky Elmida 100dton pe p.
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3.6 Zevdapio 6ng EvoTnrag

3.6.1 Mepiypagn

2y evotnto. avty Ga yiver advoean s Evvoiag s mbavotntag pe Evvoieg kol uefooong
OV 01060K0VTOL 01 HodnTes atnv ALyefpa kar atnv Apruntii, OTws Kol 10 TPiywvo Tov
Pascal. Oa yiver uelétn ovwvouikav meipoudatwv pe t fonbeio tng Pouoikng kpnvig kol
elepedvnon TS ODWVOUIKNG KOTOVOUNG.

Na Siatebei pia wpa didaokaAiag.

3.6.2 AISakTIKOi & padnoilakoi oTé)OI

a) Zuvdean Tng £vvolag TnG TOavoTNTAg YE €VVOIEG Kal useoéoug TTOU 6|6cxo|<ovm| €V MEPEI
otnv AAyeBpa kal TNV ApIBUNTIKN, 6TTWG o1 TAUTOTNTEG (O + B) ., (o + B) . Kai 10
Tpiywvo Tou Pascal.

B) E&epelvnon piag onuavtikAg SIOKPITHG KATAVOWNG, TNG Alwvuuikhg Katavoung.

3.6.3 AIBakTIKA péoa & TPOTTOI ETTITEUENG TWV OTOXWV.

XpAon OTITIKWY avatrapacTacewy (Je KUpIoTepo Trapddelyua 1o Tpiywvo Tou Pascal). Eicaywyn
AN pEOw TNG OIKEIag eIkOGVAG TNG Pwpaikhg Kprvng.

1. AuwVUUIKA Katavoun
2. PwpaiknA kprivn
AvaTrtugn péxpr 3 SOKIUEG,
‘Eva povtéAo pdlag yia Tn AuwVUPIKA KATavour.
3. A6 T pwpdikr Kprivn oTo Tpiywvo Tou Pascal
a) Egappoyn oTic Tautotnteg (o + B), (a + B)°
B) Idi6TNTEG TOU TPIYWVOU TOou Pascal.
4. Tlapadeiypata - AOKNAOEIG

AAM\a TTapadeiypaTa Kal ETTOTITIKA PHEOA yia TN dIAICONTIKA TTPOCEyyIon TNG SUWVUUIKAG
KATAVOMNG.

Mivakag Galton.
To @UAo evég TTaidiou, piyn KEPUATOGS K.4.
6. AvakepaAaiwon

7. TpoBAfuara

3.6.4 Aoknioelg

Aoknon 1

Piyvovue évo vououo. 5 popés kou {nroue va vmoloyicete v mibavotnto. otig 5
plyels Tov vouiouatog vo. EA0ovv arxpifias 2 kepolég.

Topéag MPM, TuAua Mabnuatikwy, MavemoTriuio Marpuv. 88
Mpog €ykpion




22/04/02 Eyxeipidio rou Kabnynrn, 'Ekéoon 1.5 NMPQTEAX

Yrooeiln

Av abpoiow tovg apifuode oty ceipd e 5 piyne maipvw 1o dbpoicua 32. Apo ot 5
PLYEIS UTTOPOVY Va. GYNUATIEOVY 32 O10POPETIKG EVOEYOUEVA.

Na vroloyioete tqv mbavotnto. P(5K)=;
Atmdvinon

P(5K)=10/32=5/16

Aoknon 2

Xpnowonorwvrag to tpiywvo tov Pascal va vroloyioete ue méoovg dvvarovs tpomovg
umopel va. gupaviarodv 3 Kepalés yio 4 plyeis evog voulouotog, apo. koi molo. 1
mBovotnta vo EpBovv 3K oe 4 piyeig,

Atmdvinon

H ormavon oto 1° eivar 4 kou oto 2° eivou 4/16.

Tporoc onurovpyiac tov Tprywvov tov Pascal

To tpiywvo tov Pascal extoc omd tg mbavotntes éyer ko morlés alleg
EVOLAPEPOVOES  EQOPUOYES. AS Oovue OUmS TPWOTO. Kol Evoy GAlLO0 TpOmo  va
ONULOVPYODUE ODTO TO TPIYWVO EKTOS OTTO TH PWUGIKY KPRV

5n oapa 1 4
énoapd 1 1

Orwc Prémovue oty 0bovy n 5" oeipd dnuiovpyeitor omd v 4" abpoilovrag tovg
dpovg e 4 oepag ava, 2.

Aoknon 3

No. oouminpwBodyv ta keva oty 6" cepd.: a=; f=; y=; 0=;
Atmdvinon

a=5, p=10, y=10, 6=5
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Maparipnon
2ynuazilovue to tpiywvo tov Pascal

To tpiywvo tov Pascal éyer duson oyéon e ta avartoyuaro twv dvvéuewv (o + B)°,
(a+B)', (ax+PB)?, (a+pB)°, kA

Hopatnpwviog 1006 GVVTEAEGTES Kau 10, avamTOyuata PAéErovue 0Tl aynquotiCovy 1o
piywvo tov Pascal.

(o+B)°= 1
(a+ B)= 1o +18
(a+ B)*= 1a® + 203 +1B°2

(a+B)°= 1a*+3a°B+30B%+18°

Blémovue 611 1o avimroyua tov (o + B)* éxer ovvielsotéc 1,2,1, dnladh tove apiluode
me 3" ypouunc. To avamroyua tov (ot + B)° éxer ovvieleotéc 1,3,3,1, dnladn tove
ap1Buods e 4" yparyuig.

Aoknon 4
H moporavo 1010tyto. 1601 Y10 10 oVATTOYUO, OT01000NTOTE dDVOUNS TOV (at+f). A
vroloyicovue Tov¢ cLVTEAETTES TOL avamtiyuatoc (o + B)°.

(a+ B)* =1o* + yo B +yo’ % + Lo +18°

(a+B)'= 1x+1P =

(a+B)°= 1a®+20B +1B7 ’
(a+B)°=1a°+3a’B +3p* +18°
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Atmdvinon
X=4
W=6
Z=4

Aoknon 5

Av vmobéoovue ot Ta 2 pdlo Exovv Ty (010, TOOVOTHTO KOTA T YEVVHON EVOS TOLO10D
va. vwoLoyiotody o1 mbavotnteg va yevwnBodv 0 ayopio, 1 oyopt, 2 ayopio kar 3
0yop10. € OIKOYEVELD. TOV EYEl 4 TOLoId.

H mbovotyro P(0) oe o owkoyéveia ue 4 mouoic Ppicketon pe t Ponbeia g
Pouaixng kpnvng:

0 ayopio. P(0)=1/16
1 ayopr  P(1)=4/16
2 ayopia. P(2)=6/16
3 ayopra. P(3)=4/16

Aoknon 6

Xpnoworoiwvrog ™ Pouoixny kpnvy va vmoloyiotel n mbovotnto vo. Exel pio tpyueAng
OLKOYEVELQ,

1°: 1ayopr  P(l)=;
2°: 3 ayopia P(3)=;
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Atmdvinon
P(1)=3/8
P2)=1/8

Aoknon 7

Me moo0vs 010.90opETIKODS TPOTOVS UTOPEL VO, EUPOVIOTODY arpifiars 4 Kepolés yio 4
piyels evog vouiouatog, 1oty emilvon e AoOKNGNS Vo YPHOYUOTOINTETE TO TPIYWVO
Tov Pascal.

e
T}

o N N .
w
mnrta

Atmdvinon

Ot tpdmot eivai 4.

Aoknon 8

Xpnoworoiwvrag mv 3" oepd omd kodres ¢ pouoiic kpivng vo vroloyicete UeTd,
oo 3 avappiyelg evog vouiouatog tig mbovotyres P(0), P(1), P(2), P(3)

P(0)=;
P(l)=;
P(2)=;
P(3)=;

ATmrdavrtnon

P0)=1/8, P(1)=3/8, P(2)=3/8, P(3)=1/8
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Aoknon 9
Ag Bewpriooupe OTI TIEPIOTPEPOUKE TOV TPOXO Tou val -0X1 5 popéc. H 5" oeipd atmd

TIG KOUTTEG TNG PpWHAIKAS Kprvng 1 n 5" oeipd atroé 1o Tpiywvo Tou Pascal divouv wg
ouvatd 32 dIaQoPETIKA ATTOTEAECUATA:

N/ 0

Bpeite v mbavotyro yio kabe evoeyouevo
1. 2 popég vau P2)=;

2. 4 popés vou P4)=;

3. 5 popég vou P)=;

Yrndoeiln:
S5'ceipa 5 meprotpogés 1/32, 5/32, 10/32, 10/32, 5/32, 1/32

ATmrdavrtnon

P(2)=10/32, P(4)=4/32, P(5)=5/32

Aoknon 10

2e [0 TPATOVAO. UIOES KOPTES EIVAL KOKKIVES KO 01 DTOAOLTES glval uavpes. Kofooue
mv tpdmovia 4 @opéc ka omd to tpiywvo tov Pascal yia v 4" ocepd
TAnpopopoduocte ot vapyovv 16 mbavae omoteAéouata yio to. 4 «xowiuatoy. Na
vmoloyiarovy o1 mbovotntes P(0), P(2), P(3).

Yrooeiln

Av oynuoticovue to piywvo tov Pascal uéypt v 5" oeipd Oa dodue ot n 5" oeipd.
eivou: 1 5 10 10 5 1

ATmrdavrtnon

P(0)=1/16, P(2)=6/16, P(3)=4/16
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3.6.5 ®UAAo Epyaciag

Ofpa 1

O TPOXOZ THZ TYXHZ

1.1.1.1 OKI

NAI

l.) Ag Bewprjooupe OTI TIEPIOTPEPOUPE TOV TPOXO Tou vai-0xi 5 @opéc. H 5" oeipd amé Tig
KOUTTEC TNG pWHAIKAGS KpAVNG A n 5" ocipd atré To Tpiywvo Tou Pascal divouv wg meavd
32 d10QOopPETIKA aTToTEAETHATA

1/32, 5/32, 10/32, 10/32, 5/32, 1/32

Bpeite TNV MBavéTnTa TOU £vdEXOUEVOU: "2 POpEG val"

A. 10/32

B. 5/32

r. 6/32

A O

II) ZTov Tapatrdvw TPoxo TUXNG 4 opig "var"

A 4/32

B. 5/32

r. 6/32

A O

Ofépa 2

2xed1aaTe pia Pwpaikh Kprivn Kal UTTOAOYIOTE TOUG CUVTEAECTEG TOU AVOTITUYUATOG

(a+B)*
(a+B)’

Moloug dAAouG TPOTTOUG UTTOPEITE VA BPEITE YIA VA UTTOAOYIOETE TIG TTAPATTAVW DUVANEIG;

Oépa 3

>xedIdoTe OIKA 0OG OXAUATA AV MPTTOPEITE Kal £EAYETE AvVAAOYO CUUTTEPACUATO UE QUTA TOU
Kegpahaiou 4.
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Ofépa 4

MpooBéaTe Toug apIBuoug KABe ypauung oTo Tpiywvo Pascal. AlakpiveTe KATTOIO KAVOVIKOTNTA;

Oépa 5

Ti TTapaTnpEite yia Toug apiBuoug Trou Bpiokovtal atn 3" Siaywvio;

AtmravTthoeig
1.0 B
I B
2. 14641

1,7,21,35,35,21,7,1

4. Eival Tpiywvikoi apiBuoi.

3.6.6 AvrioToixn Evétnta oto Eyxeipidio Mabntn

3.6.6.1 Eiocaywyn

2ty evotnto. ovty Ba yiver cbvoson s Evvoias ¢ mboavotntag ue Evvoles kai uelooong
oo d1daokovtal o1 uodntés oty Alyefpa ko atnv Api1Quntiky, Omws Kot 0 TPIYwVo T00
Pascal. Oa yiver uerétn dvwvoukov mepouctaov ue ™ Ponbeia tng Pouaixic kpivng kot
eCepedvnon s OV VOUIKNG KATOVOUNG.

3.6.6.2 Auwvuuikd meipduara

Meiérn ovwvoutkay wewpaudtov ue Ty fonbeia tns Pouaivng kpnyvyg
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Mapadeiypa

Ocwpovue o Pouaixny kpnvy ue 4 oeipés kovmes. Iopotnpovras my Sava ag
apoxolovBnoovue ™ oro0poun evog uopiov vepod Lexkivavias amd to onueio O kol
ptdvovrag uéypt mv 4" ceipd.

2YEOIBOTE ULO. OTOLOONTOTE OLKI] TGOS OLOOPOUN

®
®®

0@
A A A

To toyoio meipopo S pOUAIKHS KPRVIGS €val Evo, TolD Ocopatiko poviédo ualog yio
mepouoTo ue 2 0vvard amoteAéouara, to. owoio ovoudlovion Avwvouixd leipduozo
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Ag doupe duwg aTadiakd Tn d1adPor) Tou Popiou

Amouovavooue pio kobdra omo ™ Pouaikn kpnvn xoi o otayove mov Qo umopovoe
Vo, OVOPMTIETOL TPOS Ta TOD Vo, TaEL, TPos t0 A i wpog 10 B, Aniaodn vmapyovv 2
okp1fag 100mifoves 0100pousES OV UTOPET va. 0k0A0VONGEL TO UOPIO TOV VEPOD: TH
oraopouny OMA n t owadpouny OMB.

Apa 10 meipapo THYMS ™S dradpoung kébe popiov vepov eivar éva tvyaio meipoapo pe
dvo duvvatd amoteAéopata. To meipapa avtd eivor avtictoryo pe to otpiyipo evog
VOLUGUATOG TTOL Kot avTd €lval Eva Av@vupuko meipapla.
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Opioudog:
AVOVOUIKG TEPAPATA EIVAL TO, TEIPOLUATO. LUE ODO OVVATE, OTOTELETUATA.

Ag mpoywpnoovue twpo kai oty OEVTEPN OGEIPG Ue TIC Kovmes. Mmopovue vo
mopotnproovus 4 S1apopeTIKES VOGS 1opiov vepoD yia vo. ptaoel amo 1o O o€ ekpon
amd ¢ kobmeg ¢ 2" oeipd.

Mo, dr00poun uéypt to anueio mov eivar o aptuog 1.

AMeg 2 d100poués yio. to anueio oviueso otic 2 KoOmeS
Kai n 4" d10dpoun; uéypt to onueio mov eivor o apiBudc 1
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Antoon o1 4 owadpoués mov umopel vo. axolovOnoer to uoplo eivar avTEG TOL
OVOAVTIKG. PaivOVTaL GTO GYHUAL.

Av TrpooBéooupe GAAN IO OcIpd KOUTTEG TTOPATNPOUME OTI Ol OIOPOPETIKES
O1adpopEG TTOU UTTOPET va akoAouBnoel éva PopIo vepou Yia va GTACEl OTIG EKPOEG
¢ 3™ oeipdc eivar 8. AvaAuTikd ival OTTwG @aivovtal aTo oXfua

Aniaodn o1 mbovig dradpoués evog popiov vepod eivar 1+3+3+1=8.

Me v (610 Aoyikij ooumdnpavoviar ot apiBuol wov paivoviar oty 4" ceipd kor wov
oelyvovy t0v apiOuo TV SLOPOPETIKMV O100POUMY TOV OVTIOTOL 0DV o¢ Kale Oéon

oty expoij e 4" oeipdg.
Pouairij kpijvy ue 4 oeipés

Aniaodn o1 mbovég dradpoués evog popiov eivar 16 (1+4+6+4+1=16)
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Yoprépacpuo

H pouaixn kpnvy eivon évo. ootk poviéio ualag mov oty ovaio. mePIypaper Eva.
weipauo, pe 0vo ovvara amoteléouata. A0yw TS COUUETPIOS TOV EYOVV 01 KOVTES,
ton polo popicwv ekpéet omo ) uio UEPLG ka1 uioh omo v aAly. Emeion vmapyer
OTmEIPOS oPLOUOS HopPiV EIVOL GOV VO EXOVOAGUPAVODUE TO TUXOLO TEIPOUO ATELPES
popég. Etor n pdla tov vepod mov poipaletar pag diver v mbovotnto. evog
OVYKEKPIUEVOD LOPLOV Va. PYel Ao TN Wio 1] THY GAAN EKPOT].

Mapadeiypa

Ag Cavayvpioovue oty Pouaixn xpnvy ue 3 kodmeg omov n_opyikh uolo 100 veEpoL mov
1oovtou pe 1 poipaletor oe %2 kou V2 étor wote 1/2+1/2 =1

Me tov 1010 tpomo epunveboviar kar o1 mOavoTnTes Yo TIC DTOLOITES OEIPES, OTWS
poivetar oty Pouaixn kpnvy mov axoAovbel.

Ouoiwg otnv 3" celpa k.M. 7.
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Aoknon
Mropeite va ovuminpawoete to keva, A= ;B= ;1=
Atmdvinon

A=1/8, B=4/16, =1/16

3.6.6.3 Tpiywvo rou Pascal

H Pouoixn kpnvy umopel va ypnoiuedoer aov UOViélo yio ) UEAETH Kal GAA@V
OVOVOUIKOY TEIPOUaTmV. ETol Aoimov av g pio kovma ovouaooovue t oeéia ekpon K
(kepoin) ko1 v apiotepn I (ypouua), paivetor ot to meipoyo, toxng kabe popiov
VEPOD QVTITTOLYEL OTO TTPIYIUO EVOS VOUIOUOTOG.

O Egieh g

Iniipn . : 1 Kepah

l
ampn 2 Kepuhdg
104

341 |:|iu_|r| B

3 Kepakig

4 piyn ; i . 4 Kegaktc

e y . G i 11a

Ag dodue mw¢ vroloyilovue v mbavotnta va Eyovue 1 emrvyia (Kepaln) oe 2 piyeig.
O1 o100poués mov umopei va axoAovOnoer Eva cYKEKPLUEVO LOPLO VEPOD amo To onueio I
¢ 1™ kodmag uéypr tig kovmeg e 2" oepdg eivor 4: 1" ond 1o I'oto I, 2" amd to I
oo K, 3" and 10 K oto I' kau 4" and 10 K oto K. Ané avtéc g dadpouéc 2 eivar mov
wepvave amo to (nrovuevo onueio I' — K kou K — I'. Apa n {yroduevy mbavotnra, mov
eivar ion e 11 2 nades vepod mov avtioTtoryody oTig 2 oTES O100pOUES, eival 2/4.

THapotnpovrog ™ pouoixy kpnvy ue tig movotntes PAETovUE OTL:

Amo tov6 ap1Buntéc TV KAAOUATWY TOV TOPIoTAVOLY TOAVOTHTES 00NYODUACTE OE
éva. tplywvo yvwoto oav  tpiywvo tov Pascal mov éyer molléc epopuoyéc otic
mBovotnteg Kot allov.
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1 1 1+1 1 2 1 1+2+1 1 3 3 1 1+3+3+1
—4+==""=1 S4+-—4+== =1 St =—————=1
2 2 2 4 4 4 4 8 8 8 8 8

Tpiywvo Tou Pascal
Aoknon

Av pilovue éva vouiouo 4 popés,mod Eival To. OVVATO OTOTEAEGUATA KOl UE TOGOVG
O10OPETIKOVS TPOTOVS UTOPEL Vo EpBovY arpifas 2 kepodés,

Atmdvinon

Ag Aboovue avté to mpdPinue pe 2 dopopetikovs tpomovs. Xy 1" Abon Oo
ptialovue évav mivoko. ue ta evoeyoueva. kot oty 2" Abon Oa ypnowwomonjcovue to

tpiywvo tov Pascal.

0 kepolég 1 kepoin 2 KepaAEG 3 kepalég 4 kepoalés
ITrr I'TTK ITKK KKKI KKKK
ITKI’ I'KI'K KKI'K
TKIT I'KKI" KI'KK
KITr KITK T'KKK
KIKI"
KKIT
1 evoeyouevo | 4 evoeyoueva. | 6 evogyouevo, | 4 evogyoueva | 1 evogyouevo

Amo ta 16 evogyoueva uovo to. 6 Eovv 2 kepolés. To voduepo 1,4,6,4,1 eivor omwg

axpifag gupovilovror ato tpiywvo tov Pascal atnv avtiotowyn ypouus.
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3.6.6.4 Karavoun mi@avornrag ruxaiag perafAnTig o AUwvuuiKa meipauara

Ag Oswprioovue v toyoio UeTOfANTH ¥ TOL GTEAVEL TO. EVOEYOUEVA THS PIYNS EVOS
vouiouatog 4 popés atov apiBud mwov deciyvel T kepalés mov npbav. Etor Loimov oto
evogyouevo I'TTT avuortoyel n tyua 0, evo aro KK n tiun 2 k.A.7.

X(-)

P

— ) ()] =

16 rrrr > |® 0| 116

116

. >|e 1| 416

[ )

1/16

U

° KKIT, KIT'KK

° KITK, 'KKI' - ° 2 6/16

o I'T I'KI'K -

16 \ KK )

1/16 KKKT

. KKI'K

. KI'KK > o3| 416

116 T'’KKK

1/16 > [*4| w16
\_______J -

OAla ta ororyeiwon evoeyoueva I'TTT, ..., KKKK éyovv ion mbavotnta ion ue 1/16. Etot
m.y. Px[X=1]=4/16, Px[X=2]=6/16 K.z

Opiouocs

2e TEWPOGUOATO. TOYNS OIS 1 PLyn EVOS VOUIGUATOS TOD:
1) Kdbe piyn éyer 2 dvvara amoteléouoza “K” 1 “I"”,
2) T'a kdbe piyn P(K) =1-P(T) kau

3) O piyeig eivaur aveldptntes

H koravoun mbovotnrag e X, Py Aéyetan dvwvouiky katavoun.

Heprypaon tnc kazovounc e xfavoTtntac Tov TEIPUATOC:

) ue Evow mivako,

Twies toy. uetofintng | 0 1 2 3 4
IhiBavotyta toyoiog 1/16 | 4/16 | 6/16 | 4/16 | 1/16
peTapineic
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Eriong umopodue va meprypawooue v xatavoun g mbovotnTog tov TEPCUATOS THS
PIYNG €vOg voulouotos 4 gopés mov eivol uio. OVOVOUIKY KOTOVOUN KOl UE VO
POPOOYpoLO. 1] LLE EVOL LTTOYPOLLLLOL:

P) Paposypoppa

EME
4116

1M1

) lotoypaupa

B16

4116 R

Hi1e i

3.6.6.5 lMepauara Auwvuuikng Karavoung

Ag moparolovBnoovue dvo melpauata yio v exioiln e AvwVolIKnG KOTavoung
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Mnxavn €mide1§Ng AUWVUMIKAG KATAVOUNRG

2y mpaty unyovy Eovv prytel 256 opaipeg. H mbavotnta kobe opoipag vo. mael
010, 1] apilotepa givor

Mivakag Tou Galton

270V TVaKae Tov ToparxolovBovue o1 UTIAMES EIVOL TOALES KOl TO. OLOUEPIOUOTO. OTEVA,
ET01 OV 01 UTIAIES VO ONUIOVPYODY TEPITOV IO, KOUTOAN TOL AEYETOL KOVOVIKH
Katovoun

3.6.6.6 E@apuoyég Tou Tpiywvou Tou Pascal

Mapadeiypa

Piyvovue évo vopuouo. 1 popd, 2 popés, 3 popég..... ka1 kataypopovue tov oplfuo twv
KEPAADY TOV €Val OVVATOV VO EUPAVIGTODV GTO GUVOLO TV PILYEWY, EVWD GLYYPOVAOS
Prémovue mwg uropodue vo fpodue tig idieg Tiué amd to tpiywvo tov Pascal.
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ﬁ 0 gmrvyieg
ﬁ 1 emrvyia
MAokipy - - - - - - - - - - - - - - - - -

2MAokp)™ © © 7 T T T T T T Tt A / .
3MAokply - - - - - - - - - - - - - 1 3 4 gmrvyisg
l ’ Nl N . /

o R s ﬁ 5 smrugiss
oo Il\\ /5 10 5 «r ﬁﬁmnvxwg

2 emToyieg

6" Aokipn 1 ) [ \ /15\ 20 15 7 emrvyisg
PRV 1 7 oy . . . ﬁ
i AT A 35 35 2 ﬁ
77777 % 8. 28 ‘56 i 156 zs/
8" Aoxipn o C o o / a

Lo Tapaostyuo ony mopintwon Tov oTpifovue Evo, VOUIoUO EYOVUE!

0 piyeis 1 0 kepalés

1 piyn 1 1 1 kepoin

2 piyeig 1 2 /1 — 2 kepohég
3 plyeig /1 3 /3 1 3 kepalés
4 piyerg ——1— 4 —/6 —4—1 4 kepaléc
5 piyerg 7 5 10 10 5 1 5 kepolés

Amd t0 16 duvatd amoteléouata, 6 B Exovv akpiPmg 2 KEPAAES

To dBpoioua 1+4+6+4+1=16 eivar o apiBuog TtV SLAPOPETIKOV TPOTWV TOV UTOPEL Vo,
Téoel Eva VouLouo, o€ 4 plyeis.

Hopatnpwvrog to onueio Tov cvVavTIodVIaL 01 dD0 Ypouués — n uio ue g 4 piyeig
Kol 1 GAAn pe TS 2 kepalés — mov givar o apiBuog 6, maipvovue v TANpopopio. Ot
omo ta. 16 mBava amoteAéouota 6 Oa Eyovv axpifac 2 kepalés. Apa n mbavotyra vo.
&y 2 K oe 4 plyeis eivar 6/16.

Aoknon 1

Piyvovue évo vououo 5 popés kou {ntoue va vmoloyicete v mibavotnto. otig 5
piyels Tov vouiouatog vo. EA0ovv axpifias 2 kepolég.
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Yrooeiln

Av abpoiow tovg apifuode oty ceipd e 5 piyne maipvw 1o dbpoicua 32. Apo ot 5
PLYEIS UTTOPOVY Va. GYNUATIEOVY 32 O10POPETIKG EVOEYOUEVA.

Na vroloyioete tqv mbavotnto. P(5K)=;
Atmdvinon

P(5K)=10/32=5/16

Aoknon 2

Xpnowomorwvrag to tpiywvo tov Pascal va vroloyioete ue méoovg dvvarovs tpomovg
umopel va. gupaviarodv 3 Kepalés yio 4 piyeis evog vouiouotog, apo. kol molo. 1
mBovotnta vo EpBovv 3K oe 4 piyeig,

ATmrdavrtnon

H aravinon oto 1° eivor 4 kau oo 2° eivar 4/16.

Tpomos dnurovpyiog tov Tprywvov tov Pascal

To tpiywvo tov Pascal exktoc omd tg mbavotntes éyer ko morlés alleg
EVOLAPEPOVOES  EQOPUOYES. AS Oovue OUmS TPAOTO. Kol Evoy GlLO0 TpOmo  va
ONUIODPYODUE OVTO TO TPIYWVO EKTOS OO TH POUCIKN KPHVH

5n ceapa 1 4
6n oeapd 1 1

Orwc Prémovue oty 0bovy n 5" oeipd dnuiovpyeitor omd v 4" abpoilovrag tovg
dpovg e 4 oepag ava, 2.

Aoknon 3
No. oourinpwBodyv ta keva oty 6" ceipd.: a=; f=; y=; 0=;
ATmrdavrtnon

o=5, p=10, y=10, 0=5
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MapaTtipnon

2ynuazilovue to tpiywvo tov Pascal

1
2 1
1 2 1
1 3 3 1
1 4 6 4 1
1 5 10 10 5 1

To tpiywvo tov Pascal éyer duson ayéon pe ta avartoyuare twv dvviuewy (o + B)°,
(o +B)', (ax+PB)?, (a+pB)°, KA.

Hopotnpoviog Tovs oVVIELETTES Kol Ta AVOTTOYUOTO, PAETOVUE OTL GYNUATI(ODY TO
tpiywvo tov Pascal.

(o +B)°= 1
(a+ B)= 1o +1f8
(a+ B)*= 1a® + 203 +1B°

(a+B)°= 1a°+3a°B+30B*+18°

Blémovue 611 1o avimroyua tov (o + B)* éxer ovvielsotéc 1,2,1, dnladh tove apiluode
me 3" ypouuc. To avamroyua tov (ot + B)° éxer ovvieleotéc 1,3,3,1, dnladn tove
ap18uodg e 4" yparyuic.

Aoknon 4

H raporavo 1010tnta 1cydel yio 10 overxToyuo. oroiaconmote ovvoung tov (o+p). Ag
vmoloyicovue Tovg oVVIEAEoTéG Tov avamtdyuatos (o + B)*.

(a+B)* =10* + yo* B +yo’ B% + Lo +18°
(o +B)°= 1
(a+B)Y= 1x+1B =

(a+B)*= 1a®+20B +1B° )
(a+ B)°=1a°+3a’B + 3aB* +18°
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Atmdvinon
X=4
W=6
Z=4

Aoknon 5

Av vrobéoovue o1 ta 2 pdla Eyovy v id1a mOavoTHTO KATG TH YEVVIGH VOGS TALOI0D
va. vmoloyiatodv o1 mbavotytes va. yevvnBodv 0 ayopia, 1 ayopi, 2 ayopio koir 3
oyopia o€ OIKOYEVELQ. TOV EXEL 4 TOLO1d.

H mbovotyro. P(0) oe o owkoyéveia ue 4 mouoic Ppicketon pe t Ponbeia g
Pouaixng kpnvng:

0 ayopio. P(0)=1/2

1 ayopr  P(1)=4/16

2 ayopia. P(2)=6/16

3 ayopra. P(3)=4/16

Aoknon 6

Xpnoworoiwvras m Pouaikn kpnvy vo vmoioyiotel n mlavotnto vo. Exel pio. tpiueing
OLKOYEVELQ,

1°: 1ayopt  P(1)=;
2°: 3 ayopia P(3)=,
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Atmdvinon
P(1)=3/8
P2)=1/8

Aoknon 7

Me moo0vs 01090pETIKODS TPOTOVS UTOPEL VO, EUPOVIOTODY arpifars 4 Kepolés yio 4
piyels evog vouiouatog, 1oty emilvon e AOKNGNS Vo YPHOYUOTOINTETE TO TPIYWVO
Tov Pascal.

-
Cal
e
1) |

Atmdvinon

Ot tpdmor eivai 4.

Aoknon 8

Xpnoworoiwvrag v 3" oeipd and kKodmes TS pwUGIKHS Kpvng vo, bToloyioete UETA
oo 3 avappiyels evog vouiouotog tig mbavoryres P(0), P(1), P(2), P(3)

PO)=;
P(1)=;
P(2)=;
P(3)=;

Atmdvinon

P0)=1/8, P(1)=3/8, P(2)=3/8, P(3)=1/8
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Aoknon 9
Ag Bewpriooupe OTI TIEPIOTPEPOUKE TOV TPOXO Tou val -0X1 5 popéc. H 5" oeipd atmd

TIG KOUTTEG TNG pWHAIKAGS Kprvng 1 n 5" oeipd atrod 1o Tpiywvo Tou Pascal divouv wg
ouvatd 32 dIaQoPETIKA ATTOTEAECUATA:

N/ 0

Bpeite v mbavotyro yio kabe evoeyouevo
1. 2 popég vau P2)=;

2. 4 popés vou P4)=;

3. 5 popég vou P)=;

Yrndoeiln:
S5'ceipa 5 meprotpogés 1/32, 5/32, 10/32, 10/32, 5/32, 1/32

ATmrdavrtnon

P(2)=10/32, P(4)=4/32, P(5)=5/32

Aoknon 10

2e [0 TPATOVAO. UIOES KOPTES EIVAL KOKKIVES KO 01 DTOAOLTES glval uavpes. Kofooue
mv tpdmovia 4 @opéc ka omd to tpiywvo tov Pascal yia v 4" ocepd
TAnpopopoduocte ot vapyovv 16 mbavae omoteAéouata yio to. 4 «xowiuatoy. Na
vmoloyiarovy o1 mbovotntes P(0), P(2), P(3).

Yrooeiln

Av oynuoticovue to piywvo tov Pascal uéypt v 5" oeipd Oa dodue ot n 5" oeipd.
eivou: 1 5 10 10 5 1

ATmrdavrtnon

P(0)=1/16, P(2)=6/16, P(3)=4/16
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3.6.6.7 16161nTES TOU TPIYWVOU TOU Pascal

Ag dodue uepikég amo tig moAlEg 1010tnTeS Tov Tprywvov tov Pascal. To dbpoioua twv
op10uwv oe kabe ypouun eivar ioo ue pio ovvoun tov 2. Lo v okxpifela to abpoiouo.
e viootic ypauunc sivor 2

1=2°

1+1=2*

1+2+1=27

1+3+3+1=2°

1+4+6+4+1=2"

H mpocleon twv apiBuwmv tov tpiymvov Omws OEiyvel T0 TOPOKATW GYHUo OIVeL TRV
oxoiovbio opiBucwv 1,1,2,3,5,8,13,21,34,55,... yvwory ue to ovouo akxoiovbio
Fibonacci.
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1

1/ 1

1:;15 ‘/1

Fuclioy S|

VPl

* 545‘/160 0 5 f

3/1

13

H axolovBio Fibonacci eivau:

Topéag MIOM, Tuua MabnuaTtikwy, MNavemoTtriuio MNaTpuwv.
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3.7 Xevdpio 7ng Evétnrag

3.7.1 Nepiypaen

210 KEPAAOMO OVTO EMOIDKETOL W10 GULOTNUOTIKY  €G0Y®YY] TOL podnm
oe Paowéc €vvoleg g  Xtatotkng. Efvor amd  Olovg mapadextd OtL 1
ONUEPVY]  KOWWMVIKN TPAYUOTIKOTNTO OmOITEL Ol  OMOTEAECUOTIKOL TOAiTEG VO
UTOPOLV Vo EPUNVEDOVY  GTATICTIKG dedopéva.

[ToAAég @opéc  Bélovpe va  Pydhovpe ovumepdopoto Yoo  Hol  HEYAAN
opuada oatépmv N aviikelpwévov. Avti va  peletioovpe  oAdKAnpn v oupdoa,
tov mAnBvoud Omwg Aéue, mov eivor  OvokoAo N addvoTo Kot Kupimg
OVTIOWKOVOIKO, pmopoldpe  va g€etdoovpe  €vo UIKPO  OVTITPOCOTEVTIKO  UEPOG
tov  wAnBvopov  diaon €va  Oelypo. Emedn 1o delypo  €xer AneBel pe
OVTITPOCHOTEVTIKO  TPOTO, TOTE  TOL CLUTEPACUATO 7oL eEdyovpe amd 1O
delypa, yevikebovior yoo OAov TOov TANBLOUO.

H ewocoayoyq ot m pedém ™ms  Poocwkng  oporoyiog  yivetor  pécw
TOPOOELYHAT®OV Yoo TN KOAVDTEPT Kotavomon TV POaCIKOV EVVOIDV  TNG
2TOTIOTIKNG OO  HKPOVG  HobnTé.

Na Siatebei pia wpa didaokaAiag.

3.7.2 A1SakTIKOi & padnoilakoi oTé)OI

Mia diaieONnTIKA €I0aywyr) Twv JadNnTwv OTIG BATIKEG EvvoIES Kal T ueBodoAoyia TNG ZTATIOTIKNG.

3.7.3 AISaKkTIKG péoa & TpOTTOI £TTiITEVUENG TOU OTOXOU

To Bdapog Ba TTéoel €€icou oTnV KPITIKA OUCATNON Twv OpwWV Kal aTn XPron TTOAAQTTAWY Kal
KATAAANAQ «OUVTOVIOUEVWVY» EIKOVIKWY avaTtrapaoTdoswy. Eikovoypdupata, paBdoypduuara,
IOTOYPAUMATA, KUKAIKA dlaypdupata K.4. €U@AVICOUV UEPIKEG QOPEG KATTOIO «OCUP@QWVIa»
METOEU TOUG, TTOU £XEI WG OUVETTEID MIO EVVOIOAOYIKF) OUyXuon oTo padntA. AkOua n
TPOOKOAANGCN O¢ £va Kal Jovadikd aUOTNHA avaTTapaaTaong £xXEl wg TBAvOTEPN GUVETTEIQ TNV
TaUTION METAEU ONPAiIVOVTOG KAl GNUAIVOUEVOU.

1. Z1amioTikn

Mepiypagr) TNG €mMOTANNG TNG OTOTIOTIKAG pE Trapadeiypara - Eikovoypdppota -
PaBdoypdupara - KukAika diaypdauparta - Xpovoypauuara.

2. Artoypoon - Atopa - NAnBuoudg

3. ZramioTiké Ociypa - ZTamIOTIKA. ETUPOAOYIKA TTpooéyyion Twv Opwv JE TAUTOXPOVN
XprRon diaypapudTwy Kal TTIVAKWV.

4. ZuxvoTnTa TTOPaATAPNONG - ZXETIK cuxvotnta - [livakag ZuxvoTATwy, yia efaywyn
CUUTTEPQOPATWY aTTd TA AVWTEPW TTapadeiyuata i Kal atro dAAa.

5. Papdoypdauuata - lotoypduuara - KukAikéd diaypdupata - Xpovoypduuata
6. AvakepaAaiwon

Epwtnoeig MoNTTAWV eMAOYWY - AVTIOTOIXIOEIG - E€PIOPa KEVWV -
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ZXNMOTIONGS PABSOYPAUUATWY - ICTOYPAUMATWY K.A.TT.
N atmd dedopéva paBdoypdupaTa eEaywyr) CUNTTEPACUATWY -

AokAoeig - MpoBAfuara.

3.7.4 AOCKAOCEIG YIO TO OTTITI

1. 2e éva youvdoio twv lloatpav ovrnpetodv o1 &Ens  kalnyntés.

@1L0A0y0g, uoOnuoTikog,  PloAdyos,  YOUVAGTHG, YOAAMK®V,  QUOIKOG, (PLAOA0YOG,
youvaotng, Osoloyog, ayylikwv, pualnuotik®v,  youvaotHs, @IA0A0Y0S, HOVOIKOG,
PLOIKOG, PLAOL0YOG, PIAOLOYOG, YaAlKWY, YoAlk®V, Pil0A0Y0g, Be0ldyog, pvalKkig.

No.  KOTOOKEVATETE TIVOKO — GUYVOTHTWY KOl — GYETIKOV — OUYVOTHTMV  TOD
wpoowmikod tov [vuvaoiov.

2. O1 18 oudoes wms B' Ebvikng onueiwoav  uio Kvpioxy 1o mopoxdrom
EpuaTa.

Na xavete mivako ovYVOTHTWV KOl TIVOKO GCYETIKOV GUYXVOTHTWV.

3. O rmivakog TOpovOIGLEl TNV TOPOYOYH EVOS  EPYOOTATIOD  TOPOYWOYHS
mieopdoewv koto t™v mevioetia 1990-1995.

Erog Ap16uog
TVOKEDODOV
1990 65000
1991 70000
1992 75000
1993 50000
1994 80000
1995 60000

Na rmapovoidoete T mopaywyy TOL  EPYOOTOTIOD OE  PoPOdypouo. KGL  TO
TOADYWVO  GYETIKWV OUYVOTHTMV.
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4. O1r 30 vomaiinior 100 MoabOnuoatikov  Tunuatog &xovv TS TOPOKOTO
nlikieg oe &tn.

35 46 36 47 47 45 40 38 39 26 29 33 34 45 42
7 28 29 37 33 44 35 37 37 56 61 29 29 44 43

N o ouaoomoinoete TS WOPOTHPNOEIS O KAGOEIS TOL 1010V  WAGTOVS, VO
KQVETE  TWIVaKo.  GUYVOTHTOV  KOI — OYETIKOV OUYVOTHTMV KOl KOTOTLV VO
KQVETE TO OVTIOTOLYO 10TOYPOUUG KOl TO TOADYWVO GUYVOTHTOV.

5. 2e éva oayova okxomofoing mhpov uépog 20 OKOTELTEG TOL  OHUELWOTOV
T1¢ &CNG  emiTvyies:

147 156 144 195 168 185 166 148 174 175
186 166 143 192 163 174 155 150 177 161

N o ouadomoinoete TS TOPOTHPNOEIS KOl VO, KOVETE TIVOKQ OGUYVOTHTWV KOl
OYETIKOV — OUYVOTHTOV KoHWS Kol TO  10TOYpOUo. Kol TO  TOADYWVO
oVYVOTHTWV.

6. 2e éva  KvKAIKO  Olaypouuo.  mopovaialoviar  to. unviaio EC0oo.  uiog
owkoyévelas mov avépyovtar e 280000 opoyués. Noo  fpeite mooo  Codebet
N OIKOYEVEIQ, Yl QPOVTIOTHpPLA, OV N yovio  TOv  KOKAIKOD — TOuéq
ppovtioThplo.  EIvol 120°

7) O1 mopoxdtw  opifuoi avumpoowmedovy 10 TANOOS TV emifarwv  mwov
umopel va  uetopéper kabéva  omo 20 avtoxivhro.

4 56645 4456
445455 6645

o) No kotookevdoete mIVOKo HE TIC OUYVOTHTES KOI CYETIKES GUYVOTHTEG.

p) Na Ppeite 10 TOCOOTO TWV GUTOKIVATWV TOV OEIYUOTOS TOL UTOPEL Vo
UETOPEPEL.

1) ovAdyioTtov 5 emifidres
1) 10 WoAL 4 emifareg

u) 4 n 5 empares.
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8) Na ovurminpwbei o mivaxas mov TaPoOLOIGLEl TOVS GVELETAOTEOVS UAONTES
me A" taéns evog Avkeiov.

MobOnuaza 2oyvotnto v | Zyetikn ovyvotnto.
Apyaio EAnvika. | 6

Néo  EAdnvika 5

Ayylixa 8

MoaOnuorixa 8

Dooikn 10 25

Xnueio

9) Xpnowonoidviag ta O0cd0UEVA TOV TOPOKATW TIVOKO. VO KOTOOKEDGOETE
xpovoypouo. mwov  va. Ogiyver v eléiln g eyKANuUATIKOTHTOS OTO  TO
1992 éwc 10 1999.

Etog 2uyvotnta
1992 27

1993 35

1994 29

1995 29

1996 45

1997 208

1998 101

1999 110

lloieg tdoeic mopatnpeite oto  ypovoypouua;

3.7.5 AvrioTtoixn Evornta oto Eyxeipidio Madnti

3.7.5.1 loropikn Avadpoun.

ATAEC poppég XTaTIoTIKNG €xovv ypnolponolfel ond modld maiid. Ov BaPvAidvior to
3000 .. YPMOWOTOOLGAV HKPA TANKIOW Yot Vo KOTOYpAWouV €lTe aypoTIKEG
mopaymyEs, eite epumopikég ovvarlayéc. Tlapopoieg kataypagéc avappickovrol emiong
omv apyoio Atyvnro, kar otn Kiva 1o 2000 m.y. Ov apyoiot 'EAAnveg oweényoyov
ATOYPAPES TOL YPNGUYLOTOLOVVTAV Yo opoioyia amd 10 594 my. Koarta tmv didpkela
T0V pecoiova yvopilovpe emiong apKeTE Amoypoeeés mov £ytvav amd  dldpopa
npdcona. To yeyovog Opmg mov Enaiée Bacikd pOAO Yo TNV OVATTLEN TG CTATICTIKNG,
NTav 1 KOQUAOKPOTIKY avantuén g AyyAlag otov 18-19 aidva. Yanpye n meotikn
avayKn yu TNV ao@AAIoT] TOV TAOIWV OV £QPEPVOV UTOOPIKA Kol GAAN EUTOPEVUATO
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and 115 Ivdieg. o v voAoyIGHO TV acPorMaTpwV ypnooromnke PePfaing Ko n
mbavotnta Kot 1 XToToTikn. Ao v dAAn pepud dropa 6mmg ot dicep, [INpoov, kot
Aol Emanav KOpo poro oty avdmtuén g Ztatiotikng. H empoloyia g AéEng
2TOTIOTIKN TPOEPYETOL Omd TV AATvikn AEEN “Status’ mov mov ekepdlel KOpla Vv
Kkpatiky eEovaia. H Xtatiotikn Aowmwdv frav mdvrote Bonbog Tov «kpatovg.

3.7.5.2 Eiocaywyn

270 KEPOAQIO QVTO EMIOIOKETOL IO, CVOTHUOTIKY  ELOOYWYH TOL uaOnTH o€
Paoikés  évvoieg e Lranioukns. Eivor omo O0AovG TOpoosKTO 0TI N OHUEPIVH
KOIVOVIKI]  TPOYUOTIKOTHTO. OTOITEL Ol OWOTEAEGUOTIKOL TOAITEG Vo UTOPODV  va.
EPUNVEDOVY  OTOTIOTIKG, OEOOUEVAL.

HlolAés popéc  Oélovue  vo. Pydlovue OOUTEPAOUATO VIO, IO UEYOLN  OUGOO.

oToU®V 1 vTKEEVWY. Avti  vo  ueletnoovue  0AOKANpPH TV OUGOO,  TOV
mAnbvouo  omwg  Aéue, mov elvou  dbokolo 1 advvaro Kol KUPIWG
OVTIOIKOVOUIKO, UTOPODUE Vo EETAOODUE  €Va UIKPO QVTITPOCWTEVTIKO UEPOS TOD
mAnboouod  oniadn  éva  oeiyua. Emeion  to  detyuo.  Eyer AngpOel  ue
OVTITPOOOTEVTIKO  TPOTO, TOTE  TO  OVUTEPOOUOTO, TOL  ECAYOVUE OO  TO
olyua, yevikebovrar yio. 0iov tov mwAnOvouo.

H cooyoyn kou n  uelémy ms  Paocikng  opoloylog  yivetou  uéow
TOPOdEIYUdTOV Y100 TH  KOADTEPH  KOTOVONon TV POCIKOV EVWOLDV  THG
2TOTIOTIKNG OO HIKPOOS UOONTEG.

3.7.5.3 Taéivouwvrag Asdouéva .

Mapadeiypa

Mia Bioteyvio evoiapépetor va. kotookevaoer 1000 (evyapio mamovtoio. I[looa
Cevyapio. OUWS TPETEL VO, KATATKEDAOEL Ao KGO voduepo wate vo, movinBovy oia,
Eivor povepo ot n dievbovon wapaywyns e Proteyviag o mpémer vo yvawpiler 10
TOG00TO TV AVOPOT®V TOL QOopPovV &va  GLYKEKPLUEVO — vovuepo. Eivar ouws
aovvaro va ecetdoel 0iov tov mAnBoouod yio va udber to vovuepo tovg. Emiléyer
Ao1ov toyaio 50 droua kKou KOTOYPAPEL TO. VODUEPO TV TATOVTOLOV TOVS. Eme1dn ta
atoua.  emAéybnrov ue toyaio  tpomo, Oewpodus Ot TO JElyua avTo Eivol
OVTITPOOOTEVTIKO KOl  ETOUEVOS TO, TOGOGTE TV avOpOTWV TOL  POPody Ta
010popo. vobuepa, Exovv aviovokioolel uéoo ato Oeiyuo LOG.

No to._ amoteléouaza 100 Oglyuaroc:

Ap10uog Ap10uog
ramovtolwy | avOporwv

37 1
40 2
41 3
39 4

5
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NMPQTEAZ

O 1tpomog mov TWOPOVCIGLETOL 1 TANPOPOPIG. OTOV TOPOTAVE® TIVOKO OV EVVOEL
mv eCaywyn ovurepooudtwv. I'ia 10 Adyo avto eivor avaykn To 0E0OUEVA OTOV

Tivako, vo. mopovaiactody ue TETOL0 TPOTO, WOTE TO, TOTOTTA,
OV POPOVY KAT010 GUYKEKPIUEVO  VODUEPO VO. EIVOL  POVEPC.

Eto1  ovumepaivovue:

Novuepo Ap16uog
ramovtolwy | (gvyav
38 2
39 4
40 10
41 15
42 9
43 6
44 4
2 arovg 50 popovv 38 vovuepo
4 arovg 50 popodv 39 vovuepo
10 arovg 50 popovv 40 vovuepo
15 arovg 50 popovv 41 vovuepo
9 otovg 50 popodv 42 vovuepo
6 atovg 50 popodv 43 vovuepo
4 otovg 50 popodv 44 vovuepo

v avOporwv

Me v ioio ovaioyio. Aoimov, B SLoteyvio. umopel vo. ToPayel TO. DTOONUATO. THG,
&yovtag ueyoreg mOovoTnTeS, Voo uny  UEIVOLY omovinTOL.

Mapddeiypa

Mia. aldn Proteyvio mopayel otpotiwtikés otolés. Ilpémel Loimov va yvawpilel wwg
KOUOIVETOL TO DYOS TV oTpatiTaV. 110 10 0Kkomo ovtd omevfovetal ae Evo, KEVIPO
veooLAAeKTV Kou {Ntd Tinpogopics. O aliouotikog vrnpeciag divel TV KOTAoTAOH

v 100 TpadTOWV GTPATIVTOV.

2rponiotes | Yyog
1% 1,65
2% 1,67
3*
4%
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Eneion n o1ev0vvon mopaywyns ovokoiedetar vo. fydlel ovumepaouoto. 6os (nta
V0. OUOOOTOINGETE TOV TIVaKO. (G ECHG!

Ilooot otpotiores eivar uetalo (1,55-1,60), (1,60-1,65), (1,65-1,70), (1,65-1,70),
(1,70-1,75), (1,75-1,80), (1,85-1,90) ka1 m0G01 EKTOS ODTOV TWV OIOAGTHUATWOV;

Yyog Ap16uog
OTPOTIOTOV

1,55-1,60 5

1,60-1,65 15
1,65-1,70 15
1,70-1,75 20
1,75-1,80 25
1,80-1,85 15
1,85-1,90 5

OPIZMOX

ATo t0 TOPOOEIYUOTO. TOD UEXPL TOPO ELOOUE YIVETOL PAVEPO OTL EYOVUE TH
ovvaTotnTo. vo. eCetalovue Kol Vo UEAETAUE TO. OTOLYELR EVOS GUVOLOD WG TPOS KATOLO
OVYKEKPIUEVO  YOPOKTHPIOTIKO TOVS 1 IO LOIOTHTO. TOVG, OWWS TO VOUUEPO TV
TamovTEIWV TL WNPILEL KATO010G, TI VYOS EXElL, K.A.T.

To yopaxtnpiotiko ovTo § N 1OI0THTO. VT EIVal  HIG  TOYAI0 UETAPINTH

Ta o oedouévo, eivor oy ovcio tiuée mov maipver n  Toyaio petofiAnty
oot.

Aoknon 1

270 TOPOOEIYUOTO, TOV ELOOUE TLO TAV®, TOLO OO TO. YOPOKTHPLOTIKG. 1 TIG 1010THTES
elvai o1 toyaies pETOPANTES, ZoUTANPOTTE TO GOTTO.

Toiég and ti¢ mapokdtw eival Toyoies UETOPANTES:
To dyog twv opatiwTdy,

O ap1Buog twv oTpoaTiTOV 0T0 JElyUL,

O op16uos twv fevyov;

To voouepo twv Tamovtolmv,

Amrdavtnon

a) To vyos twv orpatiotov NAL

b)) O opiBuoc twv orpatiotov oo deiyuo OXI
y) OXI

0) NAI
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3.7.5.4 Aiaypduuara.

EIKONOINPAMMATA - PABAOITPAMMATA - KYKAIKA AIATPAMMATA -
XPONOI'PAMMATA

Ornwg  €ldoue mo 7AVW 0 TPOTOS TOPOVOIACHS TOV  OTOTIOTIKOV
O0E0OUEVV  EYEL  TEPAOTIO. OHUATLA, OPOD 1] TANPOPOPIC. TOL OVAOVETOL UETO,
omo ta.  0goouévo,  €COPTATON  OmMO  TOV TPOmO  mWov T mapovaialovue. O

YPOPIKOS — TPOTOS  TOPOVOIATHS WV  OTOTIOTIKOV ogdouévawyv  givor
OmovO0iog, YIoTl 1 CYeTIKN TANPOQopia. cLALOUPAVETOL EDKOAG. OTO TO UGTI.
O1 pébodor  mopovoiaons — TV OTOTIOTIKOV — OEOOUEVOV Aéyetar Ko

TEPLYPAPIKY  2TOTIOTIKY.
21 ovvéyeta Ba acyoAnBovpe pe TG Pacikég HeBOOOVE YPAPIKNG TAPOVGINoTG  TMV
OTOTIOTIKAOV OEOOUEVOV.

Yropyovv molloi tpomor  mapovaioons Twv dedouEVY.

Ag 0odue uepikad wopooeryuoTo.

Mapddeiypa: KukAiké Aidypappa

2y mepintwon twv EOvikov exloyov oty Eiiada tov 2000 eiyoue to. €£ng
omoteléaaTo:

O PSS
g _ s
“ -~ O FoSpps T

O Ao O

i

= RNl e

[ R T g

Mapddeiypa: Eikovoypapua

H xvrdopopio twv avtoxvitwy oro to 1992 uéypt to 1995 nrav:

To 1992 kvxiopopnaov 150.000
To 1993 xvxiopopnoov 80.000
To 1994 kvxiopopnaov 90.000
To 1995 xvxiopopnoov 100.000
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Mapadeiypa: Xpovoypaupa

TlapoxolovBodue, Kataypapovue Koi avomopiorodUe TIS YEVVHOEIS TTHYV TOA TOD
Aypwviov amo to 1900 éwg to 1999

Aoknon 1
o) Iloig umropodue vo 0OVoUsGoovUE TO TOPOTAV® OLOYPOUUO.,

) Loio ypovoloyio yevwnOnkoy ta Liyotepa woioia,

1920 1930 1940 1960 1980

y) Ioio ypovoloyio yevwwnOnkav to. mepioootepo,
1920 1960 1980 1999
0) Ilooa waioio. yevwnbnrow to:

1930 1950 1980 1960 1900

&) Toti vouiete ot to 1940 eiyoue peyoin ueiwon yevwnoeewv,

Atmdvinon

a) To mopomava diaypoyuo. T 0VOUGLODUE  XPOVOYPOLULO.

p) Onws  poivetar amd o ddypouuo. to 1940.

y) To. mepioootepa 10 1999.

0) Orws  paivetar oo 10 daypouuo to 1930 yevwwnOnrav 640

1950 50
1951 70
1952 80
1953 20

g) Aot to 1940 yivovioy moleuog koi o avopikos mAnOoouos éEleime  oto
Soovvo.

Aoknon 2

Mo, oucoo. umdoketr wEtvye o’éva aywva 15  Polés mov divovv amod  éva
mwovro, 30 Jdimovta. ko1 16 tpimovra.

No. KoTOOKEVATETE TO  QVTIOTOIYO KUKAIKO O1G)POLUAL.
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Amrdavtnon

15 povormovreg. 2to kvkiiko oidypouuo.  ovaloyei  15/123*360= 44
30%2=60. 2t0 xvkliko oidypouuo avaioyei  60/123*360 =175
16*3=48 210 Kkvkliko Odiaypouua avotoyel  48/123*360 = 141

Apo. 10 KLKAMIKO O1aypouua ival:

3.7.5.5 Amoypaepn — Atoua — lMAn6uoudg — Zuxvornra.

OPIZMOX

Blémovue ot pe ) uéypt twpa eCétoon twv aToLyEiwV EVOS aVVOAOD ExEl TPOKDYEL
éva winbog mAnpogpopidv N petpnocwv, mwov Yy va. odiomoinfodv, mpémer va
rapovoiacfodv katdlinlo. Me t oviloyy, emelepyacio kar v goywyn
ODUTEPOCUCTOV — OO  TETOIES TANPOYOPIES 1 UETPHOEIS — OOYOAEITOL EVOS KAGOOS
twv MaOnuatikwv mov Aéyetor  XTATIETIKH

Ag emopéyovue aTo mopdoEryua TS floTeyviag mamovTal®V Kol ag vrobéoovue Ot i
Proteyvio. nleie va karaokevaoer 1000 (evydpio mamovtoio yio. tovg 1000 xatoikovg
evog ywp1od. llpémer Aoimov va. yvwpilel 11 vodugpo momodtal popaoel koOEvog amo Tovg
KOTOIKOVS TOV YWp100.

OPIZMOX
Av elétole, yioo t0 okomO 00TO OAov TOV TWAnOvOouo TOL YWPL0D, TOTE O Ekove
amoypapm.
Ouwg oo eivor TPoKTIKG ODCKOAO KO OVTIOIKOVOUIKO.

I’ owto emiAéyer  katddinio.  éva uépog tov minboouov, oniadn 50 droua, o0
omoio @povtilovue va  EIVOL  AVTITPOGOTEVTIKO, VO OVIOVOKAG ONA0ON  TO

TPOYUOTIKG — TOGOOTA, TV  avOpOTwVv  TOL  QOpovY €V GUYKEKPIUEVO
VOOUEPO.
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Mapadeiypa

Koxkkivo
Ilpdorvo

Kitpivo

Mrnie 12
Aonpo 16
Mavpo 28

Ta otatiotike  ovurepaouozo mov Qo eCoybovv ox’

owotd kol yio. 0Ao  tov minBoouo;

Atmravrnon

Oy 01011 t0 Octyuo. dev eivar  aVTITPOCOTEVTIKO.

2 Proteyvia elyoue Tov mvoKa.

ovTo

Noduepo Ap16uog
TOTOVTOL)V {evymv

38 2

39 4

40 10

41 15

42 9

43 6

44 4

70  Ogtyuo

Topéag MIOM, Tuua MabnuaTtikwy, MNavemoTtriuio MNaTpuwv.

NPQTEAZ

sivau

124

Mpog €ykpion



22/04/02 Eyxeipidio rou Kabnynrn, 'Ekéoon 1.5 NMPQTEAX

OPIZMOX

O ap1Ouog 2 kaleiton coyvoTRTA TOV APLOUOD (ONniadn tne toyoiog ustofintig) 38,
0 apiBuog 4 tov apiBuov 39, k.A.7.

Ot apiBuoi 38,39, ....... 44 elvou otnv ovola TIHES NS OVTIOTOLYNG  TUYAIOG
UETOLANTHG.

Mapadeiypa

Loieg eivor o1 ovyvoTnteg TV aplBumyv ;

40 41 42 43

ATmrdvrtnon

H ovyvotyra tov 40 eivau 10
41 15
42 9
43 6

Avto Suwg mov eviiapéper v Pioteyvia, Oev givar 01 OUYVOTHTES
WV Ol0POP®YV  VODUEPWY TOTOVTOIOV, O0AAGL TO TOO0GTO TWV  avOpdT®V
OV  POPOVY KOTOI0 OGUYKEKPLUEVO VODUEPO.

H mopoyowyn wg proteyviog Ooa mpémer vo axolovlei to. idio. moooota.

H évvoia tov mooootod ovuminter pe TtV £vvoio. THG OYETIKNG OUYVOTHTOG.

3.7.5.6 Zuyvornra, ZXETIKI) oUXVOTNTA

Mapadeiypa

Iloco eivar t0 GBpoicuo 0Awv TV coyvotitwy TOoUv  TWOpOTavV®  wivoko, [10co
TOGOTTO TOV JEIYUATOS POPOVY VODuUEPO 38;

ATmrdavrtnon

To dBpoioua eivor 50
To rocooto eivar 2/50 = 0,04
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OPIZMOX

Avto 10 Léue oxeTikny coyvoTyTa 00 0p1BLod 38.

Mapddeiypa

2OUTANPAOCTE TOV DIOAOITO  TOPOTOVW  TIVOKGQ

Atravrnon
X N 2y etk
avyvoTnTO.
38 2 0.04
39 4 0,08
40 10 0,2
41 15 0,3
42 9 0,18
43 6 0,12
44 4 0,08
50

Onwg Prémovue n oyxetikny oovyvotnro. wiag TUNS eivar évog  opiBudg uetalod
UNoév kou éva, t0 O GBpoIoUO. TV OYETIKWV OUYVOTHTOV &lvar 1.

Mapadeiypa

H oyetixn ovoyvotnro. eivor pueyoivtepn e Lovaoag
1loo0 aOpoioua Eyovv o1 oyeTiKéES TVLYVOTHTES,
Atmdvinon

H oyetixn ovyvotnro. eivor ikpotepn e Lovaoag

Oleg o1 ayetikés ovyvotntes Eyovv abpoioua 1.

3.7.5.7 TMoAUywvo cuyvoriTwy, Sidypauud CUXVOTATWY

Ag mépovue éva. opboyarvio abdotnuo alovwv ko ag fotovue atov acova Oy Tig TueS
™G pETOPANTHS TOV Jeiyvel To Voluepo TV mamovtolwv koi oto aéove Oy Tig
ovyvotntes tovg. Ev ovveyeio evavovue T Kopvpég.
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OPIZMOX

Avty n teblaouévny ypouun koleitar  TOALYWVO GOYVOTHTWY v Ta evBDYpoLe,
TUIUOTO. TOD TOPIOTAVOVY TIG TETAYUEVES, OLAYPAUUA CVOYVOTHTOV

3.7.5.8 Aokrjosig yia 1o omiti

1. 2e éva yovuvdoro twv Iloatpwv vrypetodv o1 &Eng  kaOnyntég.

piLoloyos, uobnuoatikog,  floldyos,  youveoTHg, YOAAKOV,  QUOIKOS, @IAOA0YOG,
youveotns, OGcoldyos, ayylika@v, uaOnuotik®v,  YOUVooTHS, QIA0L0YOGS, ODOIKOG,
PLOIKOG, PLAOLOYOG, PLAOLOYOG, YoAlK®V, YOLAiK@V, piAdioyog, Ocoldyog, pvoikdg.

Na  xatookevaoete TmVako — OUYVOTHTOV KOI  OYETIKOV — CUYVOTHTWV  TOD
rpoowmikod tov Ivuvaciov.

2. Or 18 oupcoes s B Ebvikng onuesiooov uia Kopiakn 1o mopoxdto
TépuaTo.

No. k6vete mivoka OUYVOTHTOV KOl TIVOKO, GYETIKWOV GOYVOTHTWV.

3. O mwivakas TOpPoOLOIGLEl TNV TOPOYOYH EVOS  EPYOCTATIOD  TOPOAYOYNS
mleopaoewv katd v mevioetioo 1990-1995.

Erog Ap10uog
OUOKEDDV
1990 65000
1991 70000
1992 75000
1993 50000
1994 80000
1995 60000

Na mapovoidoete T mopaywyy TOL  EPYOOTOTIOD OE  POoPodypouo. KOl TO
TOADYWVO  GYETIKWV OUYVOTHTMV.
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4. O1r 30 vomaiinior 100 MoabOnuoatikov  Tunuatog &xovv TS TOPOKOTO
nlikieg oe &tn.

35 46 36 47 47 45 40 38 39 26 29 33 34 45 42
7 28 29 37 33 44 35 37 37 56 61 29 29 44 43

N o ouaoomoinoete TS WOPOTHPNOEIS O KAGOEIS TOL 1010V  WAGTOVS, VO
KQVETE  TWIVaKo.  GUYVOTHTOV  KOI — OYETIKOV OUYVOTHTMV KOl KOTOTLV VO
KQVETE TO OVTIOTOLYO 10TOYPOUUG KOl TO TOADYWVO GUYVOTHTOV.

5. 2e éva oayova okxomofoing mhpov uépog 20 OKOTELTEG TOL  OHUELWOTOV
T1¢ &CNG  emiTvyies:

147 156 144 195 168 185 166 148 174 175
186 166 143 192 163 174 155 150 177 161

N o ouadomoinoete TS TOPOTHPNOEIS KOl VO, KOVETE TIVOKQ OGUYVOTHTWV KOl
OYETIKOV — OUYVOTHTOV KoHWS Kol TO  10TOYpOUo. Kol TO  TOADYWVO
oVYVOTHTWV.

6. 2e éva  KvKAIKO  Olaypouuo.  mopovaialoviar  to. unviaio EC0oo.  uiog
owkoyévelas mov avépyovtar e 280000 opoyués. Noo  fpeite mooo  Codebet
N OIKOYEVEIQ, Yl QPOVTIOTHpPLA, OV N yovio  TOv  KOKAIKOD — TOuéq
ppovtioThplo.  EIvol 120°

7) O1 mopoxdtw  opifuoi avumpoowmedovy 10 TANOOS TV emifarwv  mwov
umopel va  uetopéper kabéva  omo 20 avtoxivhro.

4 56645 4456
445455 6645

o) No kotookevdoete mIVOKo HE TIC OUYVOTHTES KOI CYETIKES GUYVOTHTEG.

p) Na Ppeite 10 TOCOOTO TWV GUTOKIVATWV TOV OEIYUOTOS TOL UTOPEL Vo
UETOPEPEL.

1) ovAdyioTtov 5 emifidres
1) 10 WoAL 4 emifareg

u) 4 n 5 empares.
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8) Na ovurminpwbei o mivaxas mov TaPoOLOIGLEl TOVS GVELETAOTEOVS UAONTES
me A" taéns evog Avkeiov.

MoaOnuora 2oyvotnto v | Zyetikn ovyvotyto
Apyaio EMnvika 6

Néo EAAnvika, 5

Ayylixa 8

MoaOnuozixa 8

Dooikn 10 25

Xnueia

9) Xpnoworoidvriag ta dedouEve TOV TOPOKATW TIVOKO. VO, KOTOOKEDGATETE
Xpovoypouuo. mwov  va. oeiyvelr v e€CEMEN  THS  EYKANUOTIKOTHTOS OO TO
1992 éwg 10 1999.

Erog 2oyvotnta
1992 27

1993 35

1994 29

1995 29

1996 45

1997 208

1998 101

1999 110

lloieg 100€1c mopotnpeite 0TO  YPOVOYPOLLA,

Topéag MPM, TuAua Mabnuatikwy, MavemoTriuio Marpuv. 129
Mpog €ykpion




22/04/02 Eyxeipidio rou Kabnynrn, 'Ekéoon 1.5 NMPQTEAX

3.8 Zevdpio 8ng EvoTnrag
2y evotnro. ooty Qo emiyeipnoovue  uia  Pabuioio  eCoikeiwon TtV  uoOnTOV
ue g e10kotepes puedodovg  kor Evvoies TG XTOTIOTIKIG.

[Baitepa Ba  emkevipwBoUue 0OTn  OuykpOTNOn  TNG  €VvOIag ™G aBpoIoTIKAG
ouxvoeTnTag.

Na diatebei pia wpa didackaAiag.

3.8.1 AidakTiKOi & padnoilakoi oTé)oOI

a) BaBpuiaia egoikeiwon Twv pabnTwyv e TIG EI0IKOTEPEG HEBOBOUG TNG ETATIOTIKAG.

B) ZuykpdTnon TnG £vvolag TG aBpoIoTIKAG OUXVOTNTOG.

3.8.2 AIdakTIKG péoa & TPOTTOI ETTITEUENG TWV OTOXWV

OTWwg 010 Zevdpio Tng 7™ EvoTnTac.

1. ABpoioTIK ouxvoTnTa
2. TMivOoKEG KOTOVOUWY CGUXVOTATWVY

©¢on mpoBAAuaTog kai €faywyn TNG €vvolag TnG aBpoIoTIKAG OuxvOeTNTAG [N
OpadOoTTOINKEVNG KATAVOUNG.

ABpoIoTIKA ouxvéTATA OPOBOTTOINUEVNG KATAVOUNG
2xe0100UGG TTOAUYWVOU 0BPOICTIKWY CUXVOTHTWY

MéTpa @€ong Kal dIaoTToPAag

o g k> w

Méon TiuA

Méow TvVAKwY Kai TTapadelydTwy e OPadOTTOINKEVEG KAI N KOTAVOMEG.
7. AgypaTikA diaoTropd

e YTTOAOYIOUOG HEOW TTIVAKWY,

e Avddeign pe Tn xprion diaypauudTwy.

e  AOKACEIG PE SlaQopwy €10WV diaypauuaTa.

o Aoknioeig TTOMTTAWY eMAOYWV - EPIoCUa KEVWY - AVTIOTOIXIOEIG -

e Aoknoelg - MpoBAnuara.

e Agiomroinon oTaTIoTIKWV 0gdopévwyv oe deiyuara Tou TTANBUOUOU TNG Xwpag (TT.X.
KATTVIOUQ, OIKOvouia K.G.)

3.8.3 Aoknosig

1. X Ola 100 mpomyovueva Topadeiyuoto.  va  KAVETE 0  moADywvo
obpolotik@V  GUYVOTHTWV.
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2. Me poon 1o ovvolika — omoteAéouata twv  ekioywv 2000 yia  ta  KouuoTo
va.  Ppeite v oyetikn ovyvotnta. koi v alpoictiky ovyvotnta.  yio.  kobe
KOO

3. a) Av o1 abpoiotikés ovyvotnTeS TV TIUOV Y1, x2 €vor 30 kour 55 tote N
OVYVOTNTO. THG  TUHG... ... ..... eivou 25.

p) Av o1 afpoiotikés ovYVOTHTES TV  TIUDV X1, X2 eivar  givar 39 ko
69 ovtioctoryo 10TE N OLYVOTHTO. THG TIUNG X2 EIVOL ...

4. Otov piyvovue tpio. {apro. 10 abpoiocuc tovs umopel va eivor omo 3
wexpr 18. O1  mopotnpnoers  deiyvoov 1o abpoicuota  amd to  piluo TV
10V {apiov.

5 4 9 11 17 5 6 18 11 12 12 13 14

9 16 12 10 5 3 4 5 12 17 13 18 9
15 11 12 13 14 4 5 6 9 8 7 11 12 10
No. ta ouodomomjocte o€ 6 KAGOELG.

Na ovuminpwlei o mivokog pe Tic OVOYVOTNTEG Kol TG OOPOLOTIKES OUYVOTHTES.

5. Na Ppeite v abpoiotikyy  ovyvotnta. koi TH OYeTIK)  aOpoloTIKY  GUYVOTHTO
Kol TO TOADY@VO  GUYVOTHTOV OT0  TWOPCOEIYUO UE TO  OTOTEAECUOTO TV
exioyov tov 1996.

6. Xe Oleg TS OOKNOEIS THS  TPONYOLUEVHS — TOpOypapov 7 va  Ppeite  tHv
obpoiotiky  ovyvOoTHTO. KOI TH OYETIKY  0OpOIOTIKY  GUYVOTHTO KOl TO TOADY@WVO
OUYVOTHTWV OOV  UTOPEITE.

7. No ovuminpiaoete tov Tivoko 7oL ovagépeton o€ Komolo uetofintn X.

Merapinty X | Zoyvotyra | Zyetikn Abpoiotixn | AOpoiotikn
2vyvotnto. | ovyvoTnTO. OYETIKN
avyVoTNTO.
X1 100
X2 0,5
X3 250 0,5
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8. H uerafinty X moipver g TIUES X1, X2 ,)X3
ue 1< x2 <xz .Or avtiotoiyeg alpoiotikés  ovyvoTnTeS  €lval
N1=30, No =70 , N3=120. Tote n oyetiky ooyvotnta. s TIUNS X1

Eivau.

A:30% B :60% I:90% A4:25% E:50%.

9) O Tmopokdtw  TVokoS — TOPOVOICLEL ov  opifud  dwuotiov TV
olouUEPIoUGTOV Ui molvkatoikiog. Apod ocouminpwocte tov  mivaka Vo, ppeite
o) mooa diauepiopoto  Eyovv  Ayotepa  omo 4 owuatia. ) mwooo  Eyovv
ovAdyiotov 4 dwuatio. y) mooo. Exovv 10 WOAD 2 Jdwudtio.

Awudrio Awouepionazo | AGpoiotikn
avyvoTnTa
1
2 4
3 13
4
5 4
6
35

10) 2tn mepintwon TOOOTIKOV UETOPINTOV — €KTOS OFO TIC  OUYVOTNTES V| Kol
fi  ypnowornoovvioan  ovviibws o1 Aeyoueveg .............. KoL oL ......

o1 omoiegc  exppalovy 10 TwHOog Ko  TO WOCOGTO avtioToyo TV
TOPOTNPNOEDY — TOV EIVal  MIKPOTEPES N 10EC THS TIUNS X,

3.8.4 ®UAMo Epyaciag

Oépa 1

1) H perapAnt X TTaipvel TIG TIWEG X1,X2 ;X3 ME OXETIKEG ouxvoTnTeG f3, fi, T, avrioToixa. Av
f1=2f, kan f3=40% T16T1€ f1=

A. 10%
B. 60%
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. 35%
A 70%
E. 20%

) Na oupTTANPWOETE Ta OTOIXEId TTOU AE€iTTOuV OTTO TOV TTAPOKATW TTVOKO KOl va
OXeOIAOETE TO TTOAUYWVO CUXVOTHTWV.

AMOTEAESMATA TEAIKON EZETAZEQN - TAZH B” - TMHMA 3°

AtroteAéopara MalnTtég %
ApioTa 2

MoAU kaAd 9

KaAd 14

Mérpia 25
AtroppitteTal

>Uvolo: 35

Oépa 2

To TTapakdTw didypaupa TTapIoTAvel TIG TTPOTIMACEIS 270 avdpwy TTPog 3 dIAQPOPETIKA AUTOKI-
vnta. Av 3x+yw=150 16T€ Vva Bpeite TO TTOCOCTO TWV AvOPWV TTOU TIPOTINA KaABEva ammd Ta
QUTOKIVNTA KOl VO KATAOKEUACETE PARSOYPAUUA CUXVOTHTWV.

FIAT OPEL

BMW

Oépa 3

O TTapakdTw TiVaKag TTapouciddel TNV TTapaywyn evog pyooTaciou TTapaywyng TNAEopAoEwv
kata Tnv mrevraeTtia 1990-1995. MapouaidaoTe TNV TTapaywyr Tou €pyocTaciou o€ padoypauua
Kal TO TTOAUYWVO OXETIKWY CUXVOTHATWV.

‘E1og ApI1Bu6g ocuoKEUWV
1990 65000
1991 70000
1992 75000
1993 50000
1994 80000
1995 60000
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Ofépa 4

AnuioupynRoTe €IKOVOSIOYPANPATA TTOU VA AVOTTAPICTOUV PETPNON QUTOKIVATWY, {WwvV, TNAEOPa-
OEWV K.A.TT. € BIKA oag TTapadeiyyara.

Oépa 5

AvaypdyTte 60a I0TOPIKA OTOIXEIO PTTOPEITE va BPEiTe yia TN ZTATIOTIKF. N QEPETE €IKOVEG Kal
TTivakeg atmo e@nuepideg, atmod 1o Internet, atrd TePIOdIKG TTOU va £XOUV OXEON Pe TTpoBAAuaTa
ZTATIOTIKAG.

Oépa 6
Anuioupyriote dikd cag TpoBAAuaTa PBpiokovrag Trapadeiyyarta atréd 1N Cwr, dnAadh atrd
€KAOYEG, @ApUaKa, ONUOCKOTTACEIG K.A.TT.

Oépa 7

2xed1a0TE Povol oag oTov UTToAoyIoTh paBdoypdupara, TTodlaypdupaTa Kal OTi GANO UTTOPEITE,
TTAPUEVA ATTO TA TTOPATTAVW TTPORANAMATA.

3.8.5 AvrioToixn Evétnta oto Eyxeipidio Mabntn

3.8.5.1 Eiocaywyan.

2y evotnra. ooty Ba  emiyeipnoovue  pio  fabuaio  gloikeiwon TV
nobntov pe g e10ikotepes ueBooovs  kor Evvoies TG ATOTIOTIKHG.

ISiaitepa Ba  emikevipwBoUPe o©Tn OuykpdTNON NG  €vvolag  TNG  aBPOIOTIKAG
ouxvoeTnTag.
3.8.5.2 A6poioTiki Zuxvornra.

2oV mivaxa g froteyviog mov gldous otV TPONYOVUEVH — EVOTHTA, Oploaue TN
OVYVOTNTO, KO TH GYETIKH GUYVOTHTO.

X v 2NETIKN
avyVoTNTO.

38 2 0.04

39 4 0,08

40 10 0.2

41 15 0,3

42 9 1,8

43 6 1,2

44 4 0,08

50 1

Orav ouwg Gélovue vo, fyclovus ooYKEVIPWTIKG ATOTEAETUATA, TL KAVOVUE,

Mapadeiypa

11loco1 avBpwmor popovv morovtota Ews 40 vodugpo arov mapomdve mivako.,
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Atmdvinon

2+4+10=16

OPIZMOX

Eyxeipidio rou Kabnynrn, 'Ekéoon 1.5

X v 2 ETIKN ABpoiotikn
avyYvoTnTO. avyvoTnTO.
38 2 0.04
39 4 0.08
40 10 0.2 16
41 15 0.3
42 9 0.18
43 6 0.12
a4 4 0.08
50 1

O ap1Buog 16 kaleiton  alpoietiky cvyvotyta oto 40

Mapadeiypa

2ournpwarte tov vwoLoimo wivako ABpoiatikdv LoyvotiTwy

Atmdvinon

X v 2xETIKN A6Bpoiotikn
avyvoTNTO. avyVoTNTO.
38 2 0.04 2
39 4 0.08 6
40 10 0.2 16
41 15 0.3 31
42 9 0.18 40
43 6 0.12 46
44 4 0.08 50
50 1

3.8.5.3 Zxemikn Zuyvornra.

Mapddeiypa

llooo erti 1015 ekoTd (%) Popodv uéypt to vovuepo 40;

[loco mooooto eml

@opovy uovo 16;

Topéag MM, Tunua Mabnuatikwy, MavemoTtruio MNarpuwv.
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101 % @opovy moamovtoio uéypr 40 vovuepo, apod orovg 50
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Atmdvinon

32%n 0,32.

Eyxeipidio rou Kabnynrn, 'Ekéoon 1.5

O ap1Buog avtog koleitar ayetiky afpoiotiky ovyvoTHTO,

Mapddeiypa

NMPQTEAZ

2UPTTANPWOTE TOV UTTOAOITTO TTiVOKA TwV ABPOICTIKWY ZXETIKWY ZUXVOTATWV

Atmdvinon

Mapddeiypa

X | v 2yetikn AbporoTikiy 2yetikn

ovYVOTNTO. ovYVoTNTA ABporeTiki
2oyvotyra

38| 2 0.04 2 0.04

39| 4 0.08 6 0.12

40 | 10 0.2 16 0.32

41 | 15 0.3 31 0.62

42 | 9 0.18 40 0.8

43 | 6 0.12 46 0.92

4 | 4 0.08 50 1

50 1

T1 mapatnpeite yio 1i¢ aOpoIOTIKES TOYVOTNTES THGS UIKPOTEPNS KO THG UEYOLDTEPNS TYUNG,

Atmdvinon

H xpotepn eivar ion pe ) oyetikn ovyvotnro. kol 1 ueyorvtepny pe to 1.

Ag emotpéyovue atny 16T0pio. HE TOVS OTPATIOTES Kal TH Ploteyvia mov pdfel Tig
POPUES TOVS KOI OTOV GYETIKO  TIVOKQ.

Yyog Ap16uog 2yetikn ABbpoiotixn 2yetikn

OTPOTIOTOV | GUYVOTNTO. | GUYVOTHTA abpoiotikn

ovYVOTNTO,
1,55-1,60 5
1,60-1,65 15
1,65-1,70 15
1,70-1,75 20
1,75-1,80 25
1,80-1,85 15
1,85-1,90 5
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Aoknon 1

Eyxeipidio rou Kabnynrn, 'Ekéoon 1.5

2OUTANPOOTE TIG KEVES OTHAES TOD  TOPOTAV® TIVOKAQ

NMPQTEAZ

Atmdvinon
Yyog Ap16uog 2yetikn ABpoiotixn 2yetikn
OTPOTIOTOV | GUYVOTHTO. | GUYVOTHTA abpoiotikn
ovyVOTNTO,
1,55-1,60 5 0,5 S 0,5
1,60-1,65 15 0,15 20 0,20
1,65-1,70 15 0,15 35 0,35
1,70-1,75 20 0,2 55 0,55
1,75-1,80 25 0,25 80 0,8
1,80-1,85 15 0,15 95 0,95
1,85-1,90 5 0,5 100 1
Aoknon 2
To dabpoicua olwv TV alBpoiotik@V cOYVOTHTWV (eml TOIS €KOATO) TV

TV piog  petofintig eivon ico ue 1.

2

ATmrdavrtnon

2wWoTo

Mapddeiypa

ATO T0V TOPOTAV®  COUTANPOUEVO  TIVOKO TV 0dpoIoTIKOV GUYVOTHTWV
6-7 Kotaokevdote Hovol gog o daypouue. Ev ovveyeio
KOPUPES TOV OLOYPOUUOTOS

KopTEAQS

ATmrdavrtnon

To moAbywvo ABpoiotikwv Loyvotntwy

Y
03

02

0.1

025

015

=

005+

L] L

Vi =l !

38 39 40 41 42 43

L)

44 X
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OPIZMOZ

Tnv molvywvikn ypouun mwov cynuoTiletonr TV oVOUGLODUE TOAVYWVO alpolcTiKMY
CUYVOTHTWV

3.8.5.4 Aoknosig

1. X Ola 100 mpomyovueva Topadeiyuoto.  va  KAVETE 0  moADywvo
obpolotik@V  GUYVOTHTWV.

2. Me poon 1o ovvolika — omoteAéouata twv  ekioywv 2000 yia  ta  KOuuoTo.
va.  Ppeite v oyetikn ovyvotnta. koi v alpoictiky ovyvotnta.  yio.  kobe
KO

3. a) Av o1 abpoiotikés ovyvotnTes TV TIUOV )1, X2 €ivar 30 kou 55 1w0te 1
OVYVOTNTO. THG  TUHG........... eivou 25.

p) Av o1 abpoictikés ovyvotnTeS TV TMOV Y1, 2  €lvor eivar 39 kor 69
ovtiotoyya. 10T 1 OUYVOTNTO. THG TIUNG Y2 EVAL .........

4. Orov piyvooue tpio (Gpio 10 aGBpoiouc tovg upmopel  va  givor omo 3
wuéxpr 18. O mopatnpnoeis  ociyvovv  ta  abpoiouata  amd t0 pillo TV
10V (opLav.

5 4 9 11 17 5 6 18 11 12 12 13 14

9 16 12 10 5 3 4 5 12 17 13 18 9
15 11 12 13 14 4 5 6 9 8 7 11 12 10
Na to ouodomomjoete oe 6 KAdoeEIS.

No. oourinpwbei o mivoxas ue TS ovyvoTnteg kol TS  aOpoioTIKES OVUYVOTHTES.

5. Na ppeite v abpoiotikyy  ovyvotnto. koi ) oYetiky  afpoioTiky - ovYVOTHTO.
Kol 10 TOADYWVO  GUYVOTHTIWV OT0  TOPCOEIYUO. UE TO  OTOTEAEGUOTO. TV
extoywv tov 1996.

6. 2e 0AeC TIC OQOKNOEIS THS  TPONYOVUEVHS — TOpoypapov 7  va  Ppeite v
oBpoiotiky  ovyvotyTo. Koi TN OYeTiky  alpoloTiky  GLYVOTHTO. KOl TO TOADYWVO
OUYVOTHTWV OOV  UTOPEITE.
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7. Na ovurminpwaoete tov wivako mwov avapépetor oe kamolo. uetofintny X.

Merofinty X | Zoyvotyro, | Zyetikn Abpoictikn | ABpoiotikn
2oyvotnto. | ouyvotnTo. OYETIKN
avyYvoTnTO.
X1 100
X2 0,5
X3 250 0,5

8. H uerafinty X moipver T TIUES Y1, X2 ,X3

ue y1< y2 <y3 .Or ovtiotoryeg abpoiotikés  ovyvotnteg  eivai

N1= 30, N> =70 , N3=120. Tote n oyetixkn ovyvomnta TS TIUNHS X1
Eivou.

A:30% B :60% 1:90% A4:25% E:50%.

9) O Tmopoxdtw  TVoKaS — TOPOVOICLEL ov  opifud  dwuotiov TV
OloUEPIoUGTOV  uias  Tolvkatoikiog. Apod ocouminpwoete tov  wivaka Vo, ppeite
o) mooa diauepiopoto  Eyovv  Ayotepe.  omo 4 owudtio. B) mwooo  Eyovv
ovAdyiotov 4 dwuatio y) mooo. Exovv 10 WOADL 2 Jdwudtio.

Awudrio Awauepiouora | AGpoiotixy
avyvoTnTO.
1 2
2 4
3 13
4
5 4
6 2
35

10) 2tn mepintwon TOOOTIKOV UETOPINTOV — €KTOS OFO TIC  OUYVOTNTEG V| KOl
fi  ypnowornoovvion  ovviibws o1 Aeyoueveg .............. KoL oL ......

o1 omoiegc  exppalovv 10 TwHOog Ko 1O WOCOGTO avtioToyo TV
TOPOTNPNOEDY — TOL EIVal  MIKPOTEPES N 10EC THS TIUNS X,
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5. lotoogAideg OXETIKEG JE TV MBavoTnTa

1. Probability Tutorials 94% . ]

This site offers online tutorials in probability, and measure theory. Course
covers: Caratheodory 's extension, stielties measures, lebesgue integral,
measurable maps, fubini 's, radon-nikodym theorems, fourier transforms and

more... by Dr Noel Vaillant
Found by: AltaVista, Direct Hit, Open Directory Project, Excite, Magellan, Netscape Netcenter, Yahoo!
http://www.probability.net/

2. The Probability Web: Home 930 I ]

Home About Probability links People Abstracts Journals Search Jobs
Conferences Publishers Books Booksellers Software Listservers Newsgroups
Miscellaneous THE PROBABILITY WEB Welcome to the Probability Web [

Version with graphics and java ] You are..
Found by: AltaVista, Direct Hit, Open Directory Project, Excite, FAST Search, Lycos, Magellan, MSN Web
Search, Netscape Netcenter, Yahoo!

http://www.maths.uq.oz.au/~pkp/probweb/probweb.html

3. Probability 830 I |

Random number generator helps to solve a couple of controversial probabilistic

problems, the Monty  Hall Dilemma and  Three Pancakes.
Found by: AltaVista, Direct Hit, MSN Web Search
http://www.cut-the-knot.com/probability.html

4. The Probability Web: Probability links 62% [ 2]

Probability links The Probability Web Probability links BRIMS Probability Group
CADSMAP Centre of Applied Dynamical Systems, Mathematical Analysis and

Probability at the University of Queensland
Found by: WebCrawler
http://www.maths.uqg.oz.au/~pkp/probweb/links.html
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