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OEMA: KaBopiouég kai diaxeipion 318akTéag UANG Twv Madnuatikwy Twv ETrayyeApaTtikwy
Aukeiwv, yia To oX0oAIK6 éTog 2013-14

Metd amd oxetikry €ioiynon tou Ivotitoutou EkmaideutikAg MoAITkAG (TTpdagelg 26/2013 kai
32/2013 T1ou A.Z.), cag¢ amooTéAoupe TIC TTApaKATWw odnyieg OXeTIK& pe TN diIdACKOAia Twv

MaBnuatikwy Twv ETTayyeApatikwy AUKEiwy. ZUuyKeKpIPéva:

AAveBpa

A’ 1a&nc Huepnoiou ErayyeAparikou Aukeiou ( Qpec 3)

ATTO 10 BIBAI0 «AAyeBpa kal ZToixeia MBavoTATwyY A" M'evikoU Aukeiou» (ékdoon 2013)

H mrpoTteivouevn diaxeipion TG UANG Twv MaBnuatikwy Tng A” ETrayyeAPaTikKou Aukeiou £Xel
OKOTTO va UTTOOTNPIigEl Tov eKTTAIDEUTIKO OTnV TTPOOTIABEIa UAoTToiNONG TWV OTOXWV Tou AllZ,
avadeIKviovTag HECA aTTO OUYKEKPIMEVEG avaPopES Kal TTapadeiyuata, To TTvelpa TNG dIdaoKaAiag
TTOU TO QIETTEL. ZTOXOG €ival O EKTTAIOEUTIKOG va BonBnBei va oxedidoel 0 idlIog KATAAANAES yia TNV
TAEN Tou BIOAKTIKEG TTaPEUPAOEIC cupupBaTéG e To AMZ. O TrpoTelvouevog dIBAKTIKOS XPOVOS yia TO
KABe Ke@AAQIO €ival eVOEIKTIKOG yia va BonbAoel Tov ekTTaIOEUTIKO OTO BIOAKTIKO TOU OXEDIAOUO,
WOoTE va 0AOKANPwOEi N UAN yéoa oTn oxoAIKn xpovid. H 3I0aKTIKN diaxeipian TTou TrpoTeiveTal Oivel

N duvatoéTnTa opiopéva TUAUATa TnG dIBOKTEAS UANG va PTTOpouv va oAokAnpwBouv kal ol
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avTiaTolxol SIOAKTIKOI OTOXOI va ETTITEUXO0UV, O XPOVO HIKPOTEPO aTTd TOV XPOVo TTou Ba ATTaITEITO
ME pia TTapadooiakn dIOAKTIKA TTpocEyyion. INa Tapddeiyua, n Tapdypa@og Tou agopd oTh HEAETN
NG ouvaptnong f(x)= ax’+Px+y PTTOPE], PE HIa KaAd oXedIaopévn dpaoTnPIdTNTA Kal KATAAANAN
010aKTIKA dlaxeipion, va oAoKANPpwOEi TTANPwWS Péoa oTov TTPORAETTONEVO XPOVO HE TPOTTO CUNPBATO
e To AMZ. AvtiBeta, oe AAAeG TTEPITITWOEIG €ival ca@ég OTI 0 OIATIBEPEVOG Xpovog dev gival
ETTAPKNAG yIa va yivel n S10aKTIK diaxeipion oAOkAnpng Tng d16aKTéAg UANG Wiag evoTnTag oUuPWva
ME TOo TrveUua Oi1dackaAiag tmou OiETTel To AlZ. Ze aQuTéEG TIG TTEPITITWOEIS O EKTTAIOEUTIKOG,
AauBdvovtag uttown TIG 1IBIAITEPATNTEG TNG TAENG Tou Kal Tov dIaTIBéuevo Xpodvo, Ba TTPETTEl va
opyavwoel Pe TETolo TPOTTo Tn di1IdackKaAia woTe va avadeifel otov KaAuTepo duvatd Babud Ta
oToixeia mou avagEpovtal oto AMNZ. MNa mapddeiyua, Katd mn d1IdACKAAIQ TWV KPITNPIiwv 100TNTAG
TPIYWVWYV £vag eKTTAIOEUTIKOG UTTOPEl va eTTIAEEEl va eUTTAEEEI TOUG PaBNTEG TNG TAENG TOU OE MIa
dpaaTnPIOTNTA TTOU 0dnyEi OTNV €IKAoia Kal oTnv atrédeign Tou 2°° KpITnpiou 106TNTAG TRIVWVWY,
EVW avTiBeTa va TTapalsipel TNV ammddeign Tou 3% kpitnpiou 1G6TNTAG, N OTTOId, AV KOl TTAPOUCIALEl
HaBnuatikd evdiagEpov, Kpivel OTI dev Ba TTpoo@épel 1IdIaiTepa aTnV TAEN Tou yiaTti Ba TTPOKAAECE!
onpavTik SUoKoAia. AANNOG eKTTAIOEUTIKOG PTTOPET VO KPiVEl DIAQOPETIKA yIaTi Bewpei OTI N TAgN Tou
EXel GAeg duvaTtoTnNTeG. To OonNUAVTIKO 0€ KABe TTePITTTWOoN €ival va €mdIWXOeEi n €vvoloAoyIKH
Karavonon HEca atmmd TNV AVATITUEN OUCIOOTIKNAG HaBnPaTiKAG dpacTtnpidTTag TwV idiwv Twv

MaBNTWV oTnNV TAEN Kal OX1 aTTAA N €EA0KNCN O€ TEXVIKEG.

AAyeBpa kal XToixeio MBavoTATWV

. Eilcaywyn
To pdbnua «AAyeBpa kai ZToixeia MBavotTATWV» TTEPIEXEI ONUAVTIKEG HABNUATIKEG £VVOIEG, OTTWG
NG mMOavoTnTag, TNG aTOAUTNG TIPAG, Twv TTPoddwy, TNG OuvAPTNONG K.G., Ol OTIOIEG E€ival
QTTAPAITNTEG YIO TNV PETETTEITA paBnuatikn €¢EAIEN Twv podntwyv. O1 yadntég €xouv €pBel o€ pia
TTPWTN ETTOQPN PE AUTEG TIG EVVOIEG O€ TTponyoupeveg Tagelg. ZTnv A” ETrayyeApatikou Aukeiou Ba
TIG QVTIUETWTTIOOUV O€ €va UWNAOTEPO ETTITTEDO OQPAIPEONG, TO OTIOIO dNUIOUPYEI IBINITEPEG
OUOKOAiEG aToug padnNTEG. MNa TNV AVTIMETWTTION QUTWY TwV OUOKOAIWV TTPOTEIVETAI VA aQIEPWOEI
IKAVOG XPOVOG OTNV EUTTEDWOT TWV VEWV EVVOIWY, NECW TNG AVATITUENG Kal oUvOEONG TTOAATTAWY
QVATTaPACTACEWY TOUG Kal OTn Xprion Toug otnv emiAuon mpoBAnudtwy. ETriong, va a@iepwBei
XPOVOG WOTE Ol haBnTéG va €UTTAAKOUV OTNV avayvwpion OJOIOTATWY Kal dIaQopwy HETAEU
1I810TATWYV Kal S1adIKaolwv Kabwg Kal o€ dladikaoieg yevikeuong. O1 TTOAATTAEG avaTTapaocTAoElg
KAl n oUvdeon TOUG PTTOPOUV uTTooTnpixBouv atmd wnoeiakd tepiBdAlovTa, pe Tn Borbeia Twv
OTTOIWV Ol PaBNTEG PTTOPOUV va €UTTAAKOUV OE€ OUCIAOTIKEG paBnuaTikég dpaaTtnpidtnteg. Méoa
atd TN digpelivnon OPOIOTATWY Kal SIa@OopwY - yia TTAPAdEIYUa N CUOXETION Twv d1adIKAoIwyY
eTTiAUONG | TNG MOPPNG TWV AUCEWV EEICWOEWY KAl QVICWOEWY, N CUOXETION OPICHEVWY IBI0TATWY
TWV PICWV Kal TV aTTOOEIEEWY TOUG PE AVTIOTOIXEG TWV ATTOAUTWY TIHWYV - Ol JaBNTEG PTTOPOUV va

KATAVOrROOoUV KOAUTEPQA TIG OXETIKEG EVVOIEG KAl BIAdIKATIEG.



Il A1dakTéa-£§eTAOTEN UAN
A6 10 BIBAio «AAyeBpa kal ZToixeia MOavoTATWY A’ M'evikou Aukeiou» (Ekdoon 2013)

Eicaywyiko ke@dAaio
E.2. 2UvoAa
Keg.1°: MBavoTnTeg
1.1 AelypaTikog Xwpog-Evdexdueva
1.2  ’'Evvoia 1ng MBavoTtnTtag (ek1ég TG uttoTTapaypd@ou «AZiwuaTikdg Opioudg MeavoatnTagy)
Keg.2°: O1 Mpayuarikoi ApiBuoi
2.1 OilMpdééeig kai o1 [BI6TNTEG TOUG
2.2 Alataén Mpayuatikwy ApIBuwyv (ekTOG TNG aTTddEIENG TNG 1010TNTAG 4)
2.3 ATtroAuTn Tiun Mpayuatikou ApiBuou
24 PiCec MpayuaTiKwy ApIBUWY (EKTOG TwV aTTOdEIEEWV TWV IB1I0TATWY 3 Kal 4)
Keg.3°: ESlowosig
3.1 E¢iowoeig 1

3.2  HEgiowon X =«

3.3 Egiowoeig 2°° Babuou

Ke@.4°: Aviowoeig

41  Aviowoeig 1% BaBuou

4.2  Aviowoelg 2° Babuou

Keg.5°: Mpoodol

5.1 AkoAouBieg

5.2 ApIBuNTIKA TTPG0d0G (KTOC TNG ATTOBEIENG YIa TO S,)

5.3 MeWUETPIKA TTPO0B0G (EKTOG TNG ATTODEIENG VI TO S,)

Ke@.6°: Baoikég Evvoieg Twv ZuvapTHOEWY

6.1  H'Evvoia TnG ZuvapTtnong

6.2 [pagikn MapdoTaon ZuvapTnong (ekTdG TNG UTTOTTAPAYPAPOU «ATTOOTACH ONUEIWV»)
6.3 H Xuvdaptnon f(x)= ax+B (ekTdG TNG KAiong eubeiag wg Adyo¢ ueraBoAng)
Ke@.7°: MeAéTn Baoikwyv ZuvapTRoswy

7.1 MeAéTn TS Zuvdptnong : f(x)= ax®

7.3 MeAétn Tng ZuvapTnong : f(x)= ax’+Bx+y

Babuou

lll. Alaxeipion d18aKTéOG-£EETAOTENG UANG

Eicaywyiké KepdAaio (Na diarefouv 3 8.w.)

E.1 Na d086¢i 1diaitepn €upacn 0Toug GUVOECHOUG «H» KAl «KKAI».

E.2 O1 yabntég avriyeTwTmidouv yia TTPWTN QOPAa TNV £VvoId TOU GUVOAOU , TwV OXECEWV KAl TWV
TPAgewy PeTalu ouvoAwv. Na doB¢i éupaon otn perdBacn amd Tn Wia popen avamapdotacng
oTnVv GAAn.

KegpdAaio 1° :MBavéTnTeg (Na diareBouv 10 5.w.)

H Otwpia tTwv MOavoTATWY TTpoo@épel  Eva PETPO BeBaiOTNTAG, YE TNV OTTOIA AVOUEVETAI VO

TTPAYHATOTTOINBEI i} va PNV TTPAYHATOTTOINBEI £va evdexOuEVO.

§1.1 E¢nyouvTal o1 £vvoIEg TOU TTEIPAPATOG TUXNG, TOU OEIYUATIKOU XWPOU Kal Tou evdexopévou. Ol

MaBNTEG TTPETTEI VA £COIKEIWBOUV WE TIG TTPAEEIG PETAEU TWV OUVOAWY, TIG OTTOIEG KAl VO EPUNVEUOUV

WG AVTIOTOIXEG TTPAEEIG PE EVOEXOMEVA.

Emiong, Ba Tpémmel va KATAVONOOUV TNV QVTIOTOIXIO QVAPECO OTIG OIAPOPEG OXECEIS TWV

EVOEXOMEVWYV TTOU €ival SIOTUTTWHEVEG OTNV OopIAoUPEVN YAWooa Kal OTn SIOTUTTWON TWV idIWvV
3



ox€oewv 0Tn YAwooa Twv cuvoAwv. lMNa 1o Eeépacua Twv SUOKOAIWY o1 SIOACKOVTEG TTPOTEIVETAI
va KAVOUV  ETTOTITIKA TTAPOUCIaCH XPNOIMOTTOIWVTAG Ta dEVTPOdIaYPAUUATA, TOUG TTIVAKES DITTAAG
€10000u, Ta dlaypdupara Venn KTA., WoTe va 0dnyoUv Toug HabnTéG OTO va Opyavwvouv Tn oKEWN
TOUG KE OUOTNUATIKO KAl TTOPACTATIKO TPOTTO.

§1.2 Eicdyetar n évvoia Tng mOavOTNTAG-N OToia €ival KAl N BacikOTEPn TOu Ke@OAaiou- Kal
olapop@uVeETal e BAcn TNV évvola TNG OXETIKAG ouxvotnTag. H mapdypa@og autr) OAOKANPWVETAI
ME TOUG KaVOVEG AOYIOHOU TwV TTIBAVOTATWY, 01 OTTOI0I ATTOBEIKVUOVTAI VIO EIYUATIKOUG XWPOUG ME
IooTTiBava atrAd evdexoueva. Eivar okommpo va 000¢i Eugacn aTnv ETTOTITIKA €pUNVeia Twv
Kavovwy autwyv. Na pnv d1dayBei n epapuoyr 3 otn oeAida 36, KOBWGS Kal ACKNOEIG UE avICOTNTEG
Na unv yivouv ol ackfoeig TG B Opddag tng rapaypdgou 1.2

Keg@dAaio 2° :01 Mpayuartikoi api@uoi (Na diatefolv 16 &.w.)

§2.1, §2.2 O1 paBntég eravalapuBdvouv Kal eupaBuvouy TIG TTPAEEIS Kal IBIOTNTEG TOUG KABWGS Kal TN
O1dTagn Twv TTpayuaTiKwy aplBuwy. Na pn didaxBei n atrddeiEn g 1816TNTAG 4 TNG TTAPAYPAPOU
§2.2.

§2.3 Na d00¢i éupacn oTn YEWHETPIKA gpuNnveia TNG atmdAuTNG TIWAG £vog apiBuol Kabwg Kail Tng
atTOAUTNG TIUAG TNG dIa@opdag duo aplBuwy. MNpoteivetal N dlaTTpayudTeEUon ATTAWY AOKNOEWV.

§2.4 O pabntég ammd 10 Nupvaoio yvwpiouv TNV TETPAYWVIKA pifa TTPayHaTIKOU apiBuou Kai TIg
1I016TNTEG TOUG. ™ auTh Tn TTapdypa@o yivetal €méKTAON OTn Vv-00TH pifa. Na emonuavesi n
olaTAPNON TWV IBIOTATWY TWV OUVANEWY UE OKEPOIO EKBETN Kl OTNV TTEPITITWON TOU PNTOU €KBETN.
Na un didaxBei n amddeign Twv 18I0TATWY 3,4 TNG TTapaypdeou §2.4.

MporteiveTal n dlatTpayudTeUon ATTAWY AOKATEWV.

KepdAaio 3° : E§iowoeig (Na diareBouv 12 5.w.)

§3.1 O1 pabnTég €xouv dlatmpayuaTteuTei TNV €TTIAUCON TwWV €§I0WOEWV TNG PopPrg ax+B=0."ETol,
OuoKoAgUovTal va dlaXwpiocouv TV TTAPAUETPO aTTd TN PETARANTA KaBWS Kal To pOAO TOou KaBevag.
Na 600¢i TpotepaidtnTa Tou pdAou autou. Na ¢nTnBei yia etTiAucn aTTAn Hoper TTAPAUETPIKWV
€CIOWOEWV.

§3.2 Na ZntnBouv atAéc €I0WaEIc TNG Mopeng X' =a.

§3.3 O1 padnTég yvwpiouv amd Tnv mponyouuevn TaEn emiAuon 2°° Babuou eficwoswyv. Na
emonuavlei n oxéon Tou TpdonPou TG Odlakpivouoag kal Tou TAABOUG Twv  PICWV TNG
deutepofabuIag egicwong.

EmimrAéov, o1 pabnrég va putmopouv va xpnoipoTtrololv aAAd Kal va atrodeIkvUouV Toug TUTTOUG TOU
Vieta. TéAOG va UTTOpoUV va eTTIAUOUV OTTAEG £EI0WOEIG TTOU avdayovTal o€ e§lIowaelg 2°° Baduod.

KegpdAaio 4° : Aviowoeig (Na diareBouv 9 5.w.)

10U

§4.1 O1 paBnTég €x0UV SIOTTPOYHUATEUTEI AVICWOEIG BaBuou. ZuoThveTal n aTTelkovion TNG AUong
va diveTal eKTOG atro Tn Xprion apiBuoypapunig Kai o pop®r diaoTtruarog. MNMporteivetal va  yivouv

KATToIEG aTTod TIG aoKAoelg 1 £éwg 8 TG A" opadag.



§4.2 O1 poBbntég diatrpaypareovTal TTPWTN Popd aviowoelg 2% Babuou. Na dobei éupacn oTtn
YEWMETPIKA €punveia Tou TTpdéonuou. ETmiong maparnpeital cuxvd, ol Jabntég va ouyxéouv TO
TTPOCNHO TNG dIOKPIVOUCAG JE TO TIPOGNO TOU TPIWVULOU.

Mporteiveral va yn AuBouv ol aoknoeig Tng B'Ouadac.

Keg@dAaio 5° : Mpo6odoi (Na Siatebouv 8 3. w. )

§5.1 - §5.3 O1 yadbnTtég va ptmopouv va diakpivouv, Pe BAcn Tov OPICHO, av Hia akoAouBia eivai
apPIBUNTIKA A YEWMETPIKN TTPO0d0G. Na Bpiokouv 10 v-00TO 6po 6TaV divovTal TTAPKR oToixeia. Na
KAaTaAdBouv TIG £vvoleG apPIBPNTIKOG HECOG —YEWMETPIKOG HECOG KAl VA ETTIAUOUV OXETIKEG QOKAOEIG.
Na un didaxBouv ol atrodeitelg yia 1o S, Kal TNG ApIBUNTIKAG Kal TNG MEWPETPIKAG TTPOGdOU.
MpoTteivetal va pn AuBouv aocknoelig amd 1 B” Oudda.

KegpdAaio 6° :Baoikég Evvoieg Twv ZuvapTRoswyv (Na diate@olv 6 d.w. )

§6.1  Na diammpayuareutolv o HadnTég Pe TV évvola TNG OUVAPTNONG Kal va €UTTAAKOUV OTN
OladIkagoia eUpeong TTEdIOU OPICHUOU ATTAWY CUVAPTHCEWV.

§6.2 Na utropoUv ol pabnrtég va emaAnBelouv Tov TUTTO amoéoTacong duo onueiwv. Na doBei
éugaon oTig aocknoeig 4, 5, 7, 8, 9 kai 10.

§6.3 Oa Atav OKOTIPO va yivouv TTOANG TTapadeiyuata KATOOKEUNG YPAPIKAG TTapAoTaoNG HE
Oldpopeg TINEG TOU A Kal B, av egival duvatov Kal o€ ouvduaoud HeE XPnon NAEKTPOVIKOU
UTTOAOYIOTH.

MporTeivetal va AuBouv o1 aoknoeig 1 £éwg 4 armd Tnv A” Oudda.

Keg@dAaio 7° :MeAéTn Baoikwyv Xuvaptioewyv (Na diatefolv 10 3.w. )

§7.1 O1 padnTéc £xouv PEAETAOE! TN ouvapTNoN W=ax’ oTo yupvdoio. Na dwoete éugacn oTn
govoTovia Kal Ta akpdétaTta authg. lNpoteivetal va yivouv pévo n 2 kal 3 doknon otmé v A’
Oudda.

§7.3 O1 paBnTéC £xOouv PEAETATE! TN OUVAPTNON Y =ax’+Bx+y oTo yupvaoio. Na 8WoeTe éupaon
oTn JovoTovia Kal Ta akpdTata auTrg. MpoTeiveral va yivouv yévo n 2 kai n 3 doknon atmé tnv A’
Ouada.

Oa Atav oKOTTIKMO va yivouv TTOAAG TTapadEiyaTa KATAOKEUNS YPAPIKAG TTAPACTACONG HE SIAPOPES

TIMEG TOU a Kal B, av gival SuvaTiv Kal 0€ CUVOUOOWO PE XPrion NAEKTPOVIKOU UTTOAOYIOTH).

A’ Ta&¢n Eotmrepivou ETayyeApatikoU Aukeiou (Qpec 3)

Oa akoAoubnBouv o1 0dnyieg yia Tn didackahia TG AAyeBpag Tng A" Tagng Huepnoiou EMA.A.

FewpeTpia
A’ Huegpnoiou EtrayyeAuaTikoU Aukegiou ( Qpa 1)

l. AiIdakTéa -g§eTaoTEN UAN
A1é 10 BIBAio «EukAegideia Mewperpia A" kai B” Eviaiou Aukegiou» Twv Apyupoétroulou H.,

BAdpou ., KatooUAn I'., Mapkdrn ., Zidepn M. (Ekdoon 2013)



Keg.1°:

11
1.2

Keg.3°:

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13
3.14
3.15
3.16
3.17
3.18
Keg.4°:
4.1.
4.2.
4.3.
4.4,
4.5.
4.6.
4.7.

Eicaywyn otnv EukAcideia MNwpeTpia

To avrikeipevo TG EukAgidelag MewpeTpiag

loTopIKA avadpour oTn yéveon Kal avdatrTuén Tng MewpueTpiag
Tpivwva

Eidn kai oToixeia Tpiywvwyv

1° KpITApIo 100TNTAG TRIVWVWY (EKTOC TNG aTTODEIENG TOU BEWPNNATOG)
2° KpItipio 100TNTAG TPIYWVWY

3° Kpitipio 100TNTAC TRIYWVWY
Y1Trapén Kal JovadIKOTNTa KABETOU (EKTOG TNG ATTOdEIENG TOU BEWPHNATOG)
Kpitipia 166TNTaG 0pBoywWVIWY TPIYWVWYV

KUkAoOG - MeookdBeTog — AixoTOHOG

KevTpIkry CUPMETPIO

Aovikr ouuueTpia

2x€0N €CWTEPIKAG KAl ATTEVAVTI YWVIaG (EKTOG TNG aTTOdEIENG TOU BEWPRHUATOG)
AVICOTIKEG OXETEIG TTAEUPWV KAl YWVIWV

TpiywvikA avicdtTnTa

KdaBeTeg kal TTAAYIEG

2XETIKEG BETEIg eubeiag Kal KUKAOU

Eg@amrtépeva TuApaTa

2XETIKEG BETEIG DUO KUKAWY
ATTAEG YEWMETPIKEG KATAOKEUEG

BaOIKEG KATAOKEUEG TPIYWVWV

MapdAAnAeg gubeicg

Eicaywyn

Téuvouaa dUo eubeiwy - EukAgidelo aitnua

Kataokeur TTapdAAnAng ubeiag

Iwvieg pe TTAeUpES TTAOPAAANAEG

AloonueiwTol KUKAOI TPIYWVOU

ABPOICHO YWVIWV TPIYWVOU

Iwvieg Pe TTAEUPEG KABETEG

4.8. ABpoIoua YwVIWV KUPTOU V-yWIVOU

Keg.5°
5.1
5.2.
5.3.
5.4.
5.5.
5.6.
5.7.
5.8.
5.9.
5.10.
5.11.
5.12.
Ke@.6°:
6.1.
6.2.
6.3.

6.5

MapaAAnAdypappa - TpatréQia

Eicaywyn

MapaAAnAdypapua

OpBoywvio

PopBog

TeTpdywvo

E@apuoyég ota Tpiywva

BapUkevtpo Tpiywvou (ekTdG TNG atrodeiEng Toug BewpruaTog)
To opBbKkeVTPO TPIYWVOU

Mia 1816TnTa TOU OPBOYWVIOU TPIYWVOU

Tpatmédio

loookeAEG TPOTTECIO

AtloonueiwTeg eubeieg Kal KUKAOI TPIYWVOU
Eyyeypappéva oxnuaTa

Eicaywyikd — Opicuoi

2x€0N €YYEYPAPMPEVNG KOl AVTIOTOIXNG ETTIKEVTPENG
Iwvia xopdng Kai epaTTTopévng

To eyyeypaupEVO TETPATTAEUPO

6.6 To eyypdyiyo TETPATTAEUPO (EKTOG TNG ATTOBEIENG TOU BEWwpraTOC)



Il. Alaxeipion d18aKTéag -£§eTAOTENG UANG

Keg.10 : Eilcaywyn otnv EukAcideia MNewperpia. (Na diaredei 1 5.w.)

O1 paBbnTtég eicayovtal oTnV €vvola TOU QgIWMATIKOU CUCTANATOG Kal 0T S1a@opd TNG OewpnTIKAG
ato Vv MpakTikn MewpeTpia. MpoTeivetal va didaxbei TEPIANTITIKA.

Ke@.20 : Baoikd MewHeTpIKA oXAMATA.

Aev Ba d1daxbei, apol ol pabntég oto MNuuvdaaoio éxouv diIdaxOei TIC BATIKES £vVOIEG TOU KEPOAaiou
auToU. Av katd Tnv kpion Tou O1IBACKOVTOG, TO emiTTedO TNG TAENG aTTaITel va emavaAngBolv
OpIoUEVa onuEia auToU Tou KeQaAaiou UTTopei va agiepwbouv 1-2 wWpPES yia auTh TNV eTTavainyn.
Keg.30 : Tpiywva. (Na diateBouv 7 5.w.)

O1 paBntég €xouv dIATTPAYMOTEUTEI TO MEYOAUTEPO MEPOG TOU TTEPIEXOMEVOU TWV TTapaypa@wv
auTwyv o010 Nupvaoio. Na 606¢i éupaon AoITTOV 01O OXEDIAOUSO OXNUATWY PE BAON TIG AEKTIKEG
OIATUTTWOEIG TWV YEWMUETPIKWY TTPOTACEWY KAl QvTioTPO®A, OTN dIATUTTWON TWV YEWMHETPIKWY
OUAN\OYICUWY TWV PaBnTwy Kal oTnv 100TNTa TPIYWVWY WG OTPATNYIKN aATTOdEIENS 106TNTOG
EUBUYPAUMWY TUNUATWY 1 YWVIWV.

O1 mmapaypagor §3.5, §3.8 ,§3.9, §3.10, §3.11 ,§3.13, §3.14 ,§3.16 mpoTeivetal va didayxBoluv
TEPIANTITIKA.

Na pn ¢ntnBouv ol amodeitelg Twv Tapaypdewy: §3.2, §3.3, §3.4, §3.5, amod §3.6 Bewpnua 1 kai
2,83.10, §3.11,§3.12,§3.13 ka1 §3.14.

MporTeivetal va pn ¢ntnBoulv ackhoeig atrd Ta ouvBeTa BEuara.

Keg. 40 : MapdAAnAeg gubcicg. (Na diateBouv 4 5.w.)

O1 paBbntég €xouv diatTpaypaTeudei TNV évvola TG TTapaAANAiag euBeiwv o€ TTPoNyoUEVEG TAEEIG.
Mpoteivetal va pn ¢nTnBouv ol atmodeifelg Twv BewpnudTwy, TTapd pévo Tng §4.2, §4.6 kai §4.8.
Emiong mporteivetal va un {nTnBouv ackAoe€ig attd Ta ouvBeTa BEuara.

Keg. 50 : MapaAAnAéypappa — Tpatrédia. (Na diareBouv 10 d.w.)

210 KEPAAQIO autd OI pabntég diarrpayuartevovral Ta didgopa €idn TTapalAnAoypduuwy Kai
TpameCiwv Kal PMEAETOUV TIG XAPAKTNPIOTIKEG TOUG 1010TNTEG. Na emonuavOei n diagopd PeTagu
IDIOTATWY KAl KPITNEIWV TWV TETPATTAEUPWY KaAI TNV EQAPHOYI TOUG OTIG OOKAOTEIG.

Na pn ¢ntnBouv o1 atrodeitelg Twv BewpnuaTwy aTo TIg TTapaypdeoug §5.6 Ta Bewpnuata Il kai 11,
§5.7, §5.8. MNporteivetal va un ¢nTnBouv ackroeig atmd Ta ouvBeTa BEuara.

Ke@.60 : Eyyeypappéva oxipara. (Na diarefoiv 2 5.w.)

2T0 KEQAAQIO auTO oI HaBNTEG HEAETOUV TIG IDIOTNTEG TWV TETPATTAEUPWY TTOU Eival EyyEYPAPUEVA OE
KUKAO Kal IEPEUVOUV TIG IKAVEG IBIOTNTEG TTOU ETTITPETTOUV £Va TETPATTAEUPO VO EYYPOPEI O€ KUKAO.
Na un ¢ntnBouv o1 atrodeiteic Twv Ocwpnudtwy. MpoTeivetal va pn ¢{nTnBolv o1 «aTTOOEIKTIKES

QOKNAOEIC» Kal Ta «gUVOETa BEpaTay.



A’ Tagn Eotrepivou EtrayyeApaTtikoU Aukeiou (Qpa 1)
Na akoAouBnBoulv ol 0dnyieg yia Tn didackaAia Tng MNewpeTtpiag TnG A" TaEng Hueproiou ENMA.A.

AACEBPA
B~ TA=H HMEPHZIOY ENA.A.

I. AIBakTéd UAN
A6 10 BIBAI0 «AAyeBpa B’ MevikoU Aukeiou» (ékdoon 2013).

Keg. 10: Mpappikd ZuoTApATA

1.1 MpauMIKG ZuoTAMATA

1.2 Mn Ipapuikd Zuothiuarta

Keg.20: 1616TNTEG ZUVAPTAOEWYV

2.1 MovoTovia-AkpOTaTa-ZUMPETPIEG ZuvApTNoNng

2.2 Kartakopuen-Opigévtia Metatdmion KautruAng
Keg. 30: TpiywvopeTpia

3.1. TpiywvopeTpikoi ApiBuoi MNwviag

3.2. Baoikég TplywvoueTpIkEG TauTdTNTEG

3.3. Avaywyr oto 10 Tetaptnudpio

3.4 O1 TPIYWVONETPIKEG GUVAPTATEIG

3.5 BaoIKéG TPIYWVOUETPIKES ECICWOEIG

Keg. 40: MoAuwvupa - MoAUWVUNIKEG EEICWOEIG

4.1. MoAuwvupua

4.2. Alaipeon TTOAUWVUPWYV

4.3. MoAUWVUUIKEG €EI0WOEIG KAl AVIOCWOEIG

4.4, E€lowoeig kal aviowaoelg TTou avAayovTal 0€ TTOAUWVUUIKEG.
Ke@. 50: EKOeTIKN Kal AoyapiOUIKA cuvdpTnon

5.1. EkBeTIKA ouvdptnon

5.2. AoydpiBuol (xwpig Tnv atmddeign tng aAlayng Bdong)
5.3. AoyapiBuikr) cuvdptnon (va didaxbouv pévo ol AoyaplBuIkEG cuvapTroelg ue Baon 1o 10 Kkai
TO €.).

II. Alaxeipion d18aKTéag UANG

KegpdAaio 10 (Mpoteiveral va diateBouv 6 B1SAKTIKEG WPEG)

§1.1  Tivetan emavaAnyn Twv yvwoTwv amd 10 lupvdoio uebBodwv eTmiAucng YPAPUIKWY
ouoTnUATWV 2x2. Elodyetal n évvola mng opifoucag, n €miAuon cuoTnudTwy Pe XpAon opifoucwyv
Kal n Olgpelivnon TTOPAUETPIKWY CUCTNUATWY HE Mia TTapduetpo.  livetal emmiducn atmmAwv
ouoTNUATWY 3X3.

§1.2 lMporteiveral n €TAUCN OTTAWV U YPARMPIKWY CUCTNUATWY PE 2 ayvwoToug. Na pn didaxBouv
ol aoknoeig 4,5 1ng B Opddac.

KegpdAaio 20 (Mpoteiveral va diateBouv 3 B1SAKTIKEG WPEG)

2Tnv A" Aukeiou ol padbntég peAétnoav tTnyv f(x)=ax2+px+y, yéow peTaToTTioEWV TNG g(X)=0x2 Kai
g¢éTaoQv TN JOvOTOVia Kal TO OKPOTATA QUTAG. ZT0 KEPAAAIO auTd SIGTUTTWVOVTAI Ol YEVIKOI OpIC oI
TWV TTOPATTAVW EVVOIWV Kal €£EeTAOVTAl AQUTEG KOl YIa AAAEG CUVOPTACEIC MECW TWV YPOPIKWY

TTAPOOTACEWY TOUG.



KegpdAaio 3o (Mpoteiveral va diateBouv 16 518AKTIKEG WPEG)

§3.1 Na d0B¢i Eupacn oTnv £vvold ToU OKTIVIOU, 0TH OUVOECT] TOU UE TIG POIPES KAl TNV
avaTtapdoTaaor] TOU GTOV TPIYWVOUETPIKG KUKAO.

§3.2A) lMNporteivetal va un didaxbouv o1 TautdTNTEG 4.
B) Na yivel emAoyn ammo 1i¢ aoknoeig 1-6 kai amréd 1ig 10-13 Tng A" Opddac.

§3.3 lNporteivetal va un 6000ouUv TTpog AUon o1 ackroelg Tng B” Opadac.

§3.4 lNporteiveTal va yivouv KaTd TTpOTEQAIOTNTA O AOKACEIG:
1, 3,4, 5, 6 ka1 7(i, ii) Tng A" Opddag B) 1, 2 kai 3 1ng B” Ouddac.

§3.5MNporteivetal va un yivouv: A) H doknon 11(ii) Tng A" Opddag.
B) OAeg o1 aoknoeig TG B Ouddac.

KegpdAaio 4o (Mpoteiveral va diateBouv 15 B18AKTIKEG WPEG)

§4.1 lMNporteivetal va yivouv KaTé@ TTpoTEQAIOTNTA Ol AOKAOEIG:

A) 1 kai 2 (i, ii, i) TNng A" Opddag
B) 2 ka1 3 Tng B" Ouddag.

§4.2 MNporteiveral:
A) Na yivouv katd mTpoTtepaidtnTa o1 aoknoe€is 1 (i, iv), 2, 3 kar 10 Tng A” Opadag.
B) Na un yivouv o1 aoknoeig Tng B” Opddac.

§4.3 ZTnv evdTnTa QUTH €lI0AyOoVTal VEQ EPYAAEIQ yIO TNV TTAPAYOVTOTTOINGN TTOAUWVUHWY HECW TNG
oTToiag TMAUOVTAI OTN CUVEXEIQ TTOAUWVUMIKEG £EI0WOEIG KAl QVIOCWOEIG BaBuoU peyaAuTepOU aTrd

2

Mpoteivetal va yivouv katd mpotepaidtnta: O1 aokAocelg 1, 4, 5, 6 ka1 8 Tng A" Ouddag kai
mpoBAjuaTa NG B” Ouddag, Ta otroia odnyouv oTnVv €TTIAUCH TTOAUWVUUIKWY EEICWOEWV.

§4.4 2tnv evétnTa QUTA ETMIAUOVTAI EEICWOEIG KAl AVIOCWOEIG TTOU AVAYOVTal O€ TTOAUWVUMIKEG,

OTTWG GppPNTES KAl KAGCHATIKEG EEI0WOEIG KA AVIOCWOEIG.

A) Na d06¢i Eupacn aTto yeyovog OTi n UWwaon Twv JEAWVY pIag e§icwaong aTo TETPAYWVO dev odnyei

Tavta o€ 100d0vaun egiowaon. Autd PTTopEi va yivel Kal ge TN BorBeia Twv TTAPAKATW YPAPIKWY

TTAPACTACEWYV

3 y=x-2 4\ B8
y=\x 3
: y=x
b 2
y=(x-2)

) s
= ° k1 3 3
7

Fpa@ikny AUGH TS fx =x—2 Mpagikr Auon e x=(x—2)°

B) MporteiveTal va pn yivouv ol acknoeig 3 kai 4 1ng B” Opadag.



KegpdAaio 50 (Mporeiveral va diateBouv 10 518AKTIKEG WPEG)
§5.1 lMNporteivetal va 600¢i Eu@acn ota TpofARuaTa NG B Ouddag, ue TpotepaidtnTa
oTIG 6, 7 kau 8.

§5.2 A)lporteiveTtal va yivouv Katd TTpoTepaIdTNTA:
O1 aokioeig Tng A" Ouadag pe éupaon ota TTPoRAAUaTa.
O1 aoknoeig 2, 3, 5 1ng B Opadag.

B) Mporteivetal va pn yivouv ol aoknoeig 6, 7 kai 8 Tng B” Opadag.
§5.3 A) lNporeiveral va didayxBouv pévo ol cuvaptroelg f(x)=logx kai f(x)=Inx.

B) MporteiveTal va yivouv Katd TTpoTepaIidTNTA Ol AOKACEIG: 2, 5, 6, 7 kal 8 Tng A” Opdadag kai
1(i, iii), 3, 5, 7 ka1 8 Tng B” Opadac.

Aoknoeig I Opadag: Na pn diddokovtal aoknoelg I Oudadag.

B" TA=H EZNEPINOY EMNA.A.

I. AiIBakTéda UAN
ATTO 10 BIBAI0 «AAyeBpa B™ MevikoUu Aukeiou» (ékdoon 2013).

Keg. 10: Mpappikd ZuoTApATA
1.1 Mpapuikd ZuoTthuarta
1.2 Mn INpapuiké ZuoTtruara

Ke@.20: 1816TnNTEG ZUVAPTACEWV
2.1 MovoTovia-AKpOTaTa-ZUPHETPIEG ZUvVAPTNONG
2.2 Karakopuen-Opigévtia Metatdmmon KautruAng

Keog. 30: TpiywvopeTpia

3.1. TpiywvoueTpikoi ApiBuoi Nwviag

3.2. Baoikég TpiywvoueTpikEG TauTdTNTES
3.3. Avaywyn oto 1o Tetaptnuédplo

3.4 O1 TPIYWVOUETPIKEG CUVAPTATEIG

3.5 BOOIKEG TPIYWVOUETPIKEG EEIOWOEIG

II. Alaxeipion d18akTéag UANG
KegpdAaio 10 (Mpoteiveral va diateBouv 6 B1SAKTIKEG WPEG)

§1.1 Tivetar emavadAnyn Twv yvwoTwv amd 10 lupvdoio peBodwv eTTiAuong YPAPMIKWY

ouoTnUATWYV 2x2. Elodyetal n évvola NG opifoucag, n TTIAUCH CUCTAPGTWY PE Xprion opiloucwy
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Kal n OlEpelvnan TIAPAMETPIKWY OUCTNUATWY HE MIa TTapdupeTpo.  [ivetar emmiAuon atmAwv
ouaTnuaTtwy 3x3.

§1.2 lporteiveTal n emiAuon ATTAWVY PN YPARMIKWY ocuoTnUdTwy Pe 2 ayvwoTous. Na pn didayxBouv
ol aoknoeig 4, 5 ¢ B Ouddac.

KegpdAaio 20 (Mpoteiveral va diateBouv 3 BISAKTIKEG WPEG)

2Tnv A" Aukeiou ol pabntég peAétnoav tTnv f(x)=ax2+px+y, Yyéow HeTATOTTIOEWV TNG g(X)=0X2 Kal
gCéTaOQV TN JOVOTOVIa KAl T OKPOTATA QUTAG. ZTO KEPAAAIO auTd DIATUTTWVOVTAI Ol YEVIKOI OpICOi
TWV TTOPATTAVW EVVOIWV Kal €eTAlovTal AQUTEG Kal YIa AAAEG CUVOPTACEIC MECW TWV YPOPIKWY

TTaPOOTACEWY TOUG.

KegpdAaio 3o (Mpoteiveral va diateBouv 16 S18AKTIKEG WPEG)
§3.1 Na do06¢i Eugaon oTnv £vvola Tou OKTIViou, 0T oUvOECT] TOU JE TIG POIPES KAl TNV
avaTTapAcTacTr TOU GTOV TPIYWVOMETPIKO KUKAO.
§3.2 A) lNporteiveral va un didaxbouv ol TautdTNTEG 4.
B) Na yivel emAoyn ammo 1i¢ aoknoeig 1-6 kai amrd 1ig 10-13 1ng A" Opddac.
§3.3 lNporteivetal va un 6000Uv TTpog AUon ol ackroelg Tng B” Ouadac.
§3.4 lNporteivetal va yivouv KaTé@ TTpoTEQAIOTNTA O AOKACEIG:
A) 1, 3, 4,5, 6 kal 7(i, i) TNng A" Ouadag
B) 1, 2 kai 3 Tng B” Opadag.
§3.5 lMNporteiveTal va un yivouv:
A) H doknon 11(ii) Tng A" Opadag.
B) OAeg o1 aoknoeig TG B Opddac.

" TA=H EZMEPINOY ENA.A.

I. AiIBakTéa UAN
Amé 1o BiBAio «AAyeBpa B' MevikoU Aukeiou» (ékdoon 2013)

Ke@. 40: NMoAuwvupa - MoAuwvupikég e§IOWOEIG

4.1. MoAuwvupua

4.2. Alaipeon ToOAUWVUOPWY

4.3. MOAUWVUUIKEG £EI0WOEIG KOI AVIOWOEIG

4.4, E¢lowaoeig ka1 aviowoelg TTou avAayovTal o€ TTONUWVUUIKEG.

Keg. 50: EKOeTIKR Ko AoyapIOuIKN) ouvdpTnon

5.1. EkBeTiKA ouvaptnon

5.2. AoyapiBuol (xwpig Tnv amodeitn Tng aAayng Baong)

5.3. AoyapiBuikA ouvdptnon (va didaxBouv uévo ol AoyapiBuikéG cuvapTAoelg he Baon 1o 10 Kal
TO €.).

II. Alaxeipion d18akTéag UANG

KegpdAaio 40 (Mpoteiveral va diateBouv 15 B18AKTIKEG WPEG)
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§4.1 lMporTeiveTal va yivouv Katd TTpoTeEPAIOTNTA Ol AOKNOEIG:
A) 1 kai 2 (i, ii, iii) TNg A" Opadag
B) 2 ka1 3 Tng B” Ouddag.
§4.2 MNporteiveTal;
A) Na vyivouv katd TrpotepaidtnTa ol acknoeig 1 (i, iv), 2, 3 ka1 10 ™ng A" Ouddag.
B) Na un yivouv o1 acknoeig TN B* Opddac.
§4.3 ZTnv evéTnTa QUTH €1I0AyOVTal VEQ EPYAAEIa yIa TNV TTAPAYOVTOTTOINGN TTOAUWVUHWY HECW TNG
OTTOiag ETTIAUOVTAI GTN OUVEXEIQ TTOAUWVUNIKEG EEIOWOEIS KAl aviIoWoel§ Babuol peyaAuTepou atrd
2
Mpoteivetalr va yivouv katd TrpotepaidtnTa: Or1 acknoeg 1, 4, 5, 6 ka1 8 Tng A” Ouddag Kai
mpoBAAuaTa NG B” Ouddag, Ta otroia odnyoulv oTnVv €TTIAUGH TTOAUWVUUIKWY EEICWOEWV.
§4.4 Ztnv evoTNTa QUTA €TTIAUOVTAI €EICWOEIC KAl AVICWOEIS TTOU avAYOVTal G€ TTOAUWVUHIKEG,
OTTWG ApPNTES Kl KAACUATIKEG £EI0WOEIG KAl AVIOCWOEIG.
A) Na 606¢i éupaon oT1o yeyovog 0TI N UYPwaon TwV HEAWY PIAG £6icwong OTo TETPAYWVO dev 0dnyei
TAVTa o€ 1I000UvVapn €giowaon. Auto PTTopei va yivel Kal Je Tn BorRdeia Twv TTAPAKATW YPOAPIKWYV

TTAPACTACEWV

3 y=x-2 4\ 8
y=\x 3
] E y=x E
b ' 2 i
4 : y=(x-2)
3 . : . +
2 0 1 2 3 4
7
Tpagikn Auon e x =x—2 rpagikr Avon ¢ x= (x—2)°

B) Mporeivetal va un yivouv ol acknoeig 3 kai 4 1ng B* Opddag.
KepdaAaio 50 (Mpoteiveral va diate@ouv 10 S1I8AKTIKEG WPEG)

§5.1 lMNporteivetal va 800¢i Eu@acn oTta TpoBARpaTa TNG B Ouddag, ue rpotepaidtnta

oTIG 6, 7 Kau 8.
§5.2 A)lMporeivetal va yivouv katd mpotepaidtnTa: O1 ackAcelig Tng A” Ouddag e éugacn oTa
TTPORARATA.

O1 aokAoeig 2, 3, 5 1ng B Ouddag.

B) Mporteivetal va un yivouv ol acknoeig 6, 7 kai 8 Tng B” Opadag.
§5.3 A) MNporteivetal va didayxBouv pévo ol ouvapTroeig f(x)=logx kai f(x)=Inx.

B) MNporteivetal va yivouv katd TTpotepaidTNTa O AOKNOEIG: 2, 5, 6, 7 kKai 8 Tng A" Ouddag kai

1(i, iii), 3, 5, 7 ka1 8 Tng B” Opddac.
Aoknioeig " Opddag: Na un diddokovtal aokroeig I Ouadac.
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FrEQMETPIA
B HMEPHZIOY KAI B'EZMEPINOY ENA.A.

l. Ai1dakTéa UAN
A6 10 BIBAI0 «EukAgidela MewpeTpia A” kai B Eviaiou Aukeiou» Twv. Apyupdtroulou H, BAGuou

M., KatooUAn I'., Mapkdkn Z. kai Zidépn 1.

Keg. 7°: Avaloyieg (Aev atroTteAei e§eTaoTéa UAN)

7.1. Eicaywyn

7.2.  Alaipeon euBUypappou TUAKOTOG O¢€ V ioa pépn

7.3.  Tvopevo euBUYpaPPOU TUAPATOG PE apIBUG — AOYOG euBUYPAUHWY TUNHATWY

7.4.  Avaloya euBuypaupa THAPOTa — AvaAoyieg

7.5.  MRAKog euBUypauhOU TUAMATOG

7.6. Alaipeon THNUATWY ECWTEPIKG Kal EWTEPIKA WG TTPOG BOCOUEVO AdyOo

7.7.  Oscwpnua Tou OaAn (Xwpig TNV atTddeItn Tou BewpPRUATOG)

7.8. Ocewpnruata Twv dIXOTOPWY TPIYWVOU

Keg. 8° OuoidtnTa (Aev atroteAei eeTaoTéa UAR)

8.1. Opola eubuypaupa oxruarta

8.2. Kpimipia opoidtnTag (xwpig Tig atmodeigeis Twv Bewpnudtwy Il kai lll kai Tig epapuoyég 1 kai
2)

Keg. 9°: MeTpikég oxéoE€lg

9.1. OpBég TTPoPoAEG

9.2. To lNuBaydpeio Bewpnua

9.3. Tlevikeuon Tou MuBaydpeiou BewprpaTog (Xwpig TNV atrédeign Tou Bswpruarog )

9.4. Ocewpnuara Alopyéowyv

9.7. Téuvouoeg KUKAOU

Keg. 10°: EyBadd

10.1. TloAuywvika xwpia

10.2. Eppaddv eubBuypaupou oxnuatog - looduvaua eubuypauua oxfuara

10.3. Eupaddv Bacikwy euBUYPAPPWY OXNUATWY

10.4. AAAoi TUTTOI VIO TO EURAdOV TPIYWVOU (Xwpig TNV ammddeién Tou TuTToU III)

10.5. Adyog euadwv OUoIWV TPIYWVWY — TTOAUYWVWV

Keg. 11°: Métpnon KukAou

11.1. Opiopdg KavovIKoU TTOAUYWVOU

11.2. 1816TNTEG KAl OTOIXEIO KAVOVIKWY TTOAUYWVWYV (XWPIg TIG atTodEigeIg Twy Bewpnudtwy)

11.3. Eyypa®r Bacikwy KAVOVIKWY TTOAUYWVWY O KUKAO Kal OTOIXEIQ TOUG (XWPIG TIG EQAPHOYES
2,3)

11.4. Tpocéyyion Tou PAKOUG TOU KUKAOU PE KAVOVIKG TTOAUYwva

11.5. Mnkog 16¢ou

11.6. Tlpocéyyion Tou eBadou KUKAOU PE KAVOVIKG TTOAUYwva

11.7. EpPaddv KUKAIKOU TOoPE KAl KUKAIKOU TUAHATOG

[I.  Alaxeipion 318akTéag UANG

KegdAaio 7°
(Mporteivetal va diateBouv 3 SIBAKTIKEC WPEG).
§7.1-7.6
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ZTIG TTAPAYPAPOUG AUTEG YIVETAI TTPWTN POPA AGYOG yia CUMMETPO KAl QCUUMETPA €uBUYpauua
THAPATA. H évvoia TNG aCUPPETPIaG PTTopei va BonBdroel onuavTikd Toug pabnTég va ekabapioouv
TNV évvoia Tou apprTou apiBuou. H avdamTuén Tng UANG oT1o oxoAIko BIBAio (Bewpia, TTapatnpnoeig,
onMEIOEIS) gival TTANPNG Kal av didayBei TTPooekTIKA Ba Bondroel Toug PaBnTéEG O ONUAVTIKEG
TePIOXES TNG MewpeTpiag TTou akoAouBei (Oewpnua Oalrf, duoia Tpivwva) kal TNG AAyeBpag (n
évvola TOU TTpayuatikou apiBuou). lMpoteivetar va d0Bei €éugaon OTIC EPWTHOEIS KATavonong.
ETriong, ol TUTTOI TNG TTAPAYPAPOU 7.6 va PNV atrouvnuoveubouy.

§7.7

MpoTeivetal va yivouv Ta dUo TTpoBAAuaTa TNG oeAidag 154 kai va d0B¢i Eupaacn OTIC EPWTHOEIG
katavénong 1-3 kai oTig aocknoeig euTedwong 3-7. Na un yivouv Ta ouvBeTa B€uara, oeA. 157.
§7.8

Na un yivouv Ta ouvBeTa B€pata, ogA. 163.

Na un yivouv ol YevIKEG AOKAOEIG TOU KEQAAQiOU.

KegpdAaio 8°
(Mporeivetal va diateBouv 3 dIBOKTIKEG WPEG).
§8.1-8.2
A) Etreidn eivai 1o 10 KegpdAaio Tng B Aukeiou iowg xpelaoBei, kKatd Tnv Kpion Tou d1I0AoKoVToG, va
yivel Jia ypriyopn emavaAnyn oTig avaAoyieg Kal To Oswpnua Tou OaAn tmou didayerkav otnv A’
Aukeiou.
B) H epapuoyn 4 tng Trapaypdagou 8.2 Ba xpelacBei oTn ouvéxeia yia va amodeixBei TUTTog yia 1o
eUBadov Tpiywvou.
M) To KepdAaio TTpoc@EpeTal yia Tn oulnTnNon €@appoywy TTou nodn Biyovral oto oxoAikd BifAio
(M€TPNON UWoug aTTPOCITWY CNUEIWY, XPrRon egavta).
A) Na pn yivouv:
» O1 epappoyéc 1 kai 3
» Ta ouvbera Buara 1, 2 kar 3, oeA. 178.
» Ol yevikég aokoelg Tou KepaAaiou.
KegpdAaio 9°
(Mpoteivetal va diateBouv 8 SIBAKTIKEG WPEG).
§ 9.1-9.2 (Mporeiveral va diaTeBoUV 2 SISAKTIKEG WPEG).
A) Z11¢ TTapaypd@oug auTég n AOKOTIN aoKnoIoAoyia aAyeRpIkoU xapakTApa & ouvelIoPEPEl OTNV
katavonon Tng MewpeTpiag.
B) MporteiveTal va yivel To oXOAI0 TNG EQAPUOYNG WG OUVOEDH HE TNV ETTOPEVN TTAPAYPAPO.
N Na un yivouv Ta oUvBeTa B€uata 4, 6, oeA. 186.
§ 9.3 (mporeiveTal va diaTeBEi 1 wpa):
21NV TTapAypa@o auth gival OKOTTIYO va dI1aTeBEl xpOvog WATE VA OXOANIOOTEI TO IOTOPIKO CNPEIWPA

yio TNV avak@dAuwn Twv aoUUPETPWY UEYEBWYV Kal va yivouv Kal Ol 3 KATAOKEUEG (UTToTEivouoa Kal
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KaBeTn TmAeupd opBoywviou Tpiywvou, péon avahloyog, dppnta TTOAAATTAGOIO €uBUYpAUPOU
TUAPATOG TTOU divOouv Kal TOV TPOTTO KATAOKEUNG €UBUYPAUUWY TUNUATWY PE PAKOG TETPAYWVIKK
pifa @uoikoU — agopun yia pia ouvroun oulAtnon yia Tn duvaTtdTNTa KATOOKEUNG A Mn TwV

appATWY).

§9.4-9.5 ([Mporteivetal va diateBouv 3 SIBAKTIKES WPEG).

A) Z1nv mapdypago 9.4 trpoteivetal va pnv avaAwBei emTTAéov DIBAKTIKOG XPOVOGS yia AOKOTTN
aoknaloAoyia aAyeppikou TUTTOU.

B) Ta Bswprpata Twv diauéowv (TTapdypa@og 9.5) ytmopouv va d1daxBouv wg £QAPPOYES TWV
BewpnudaTwy TNG otiag Kal apBAciag ywviag (xwpig TIC AoKACEIS TOUG), apoU Kal N TTapdypaPog
9.6 (yewpeTpIKOi TOTTOI) TTOU GTNPifovTal 0Ta BewprpaTa Twy dIaPECcWY gival EKTOS UANG.

N E@apuoyéc Twv Bewpnudtwy Twv OlaPéCwy UTTAPXOUV O AOKNACEIC TWV ETTOPEVWV
TTapaypapwy.

A) Na un yivouv 1a ouvBeta Béuata NG aeAidag 194.

§9.7 (MNporteivetal va diaTeBoUv 2- DIBOKTIKEG WPEG).
A) Mporteivetal va 6006¢i éupacn atnv 3n epappoyn Kai 0To oX0AI6 TNG (KATACKEUN XPUOTG TOMNG, O
Aoyog o).
B) A1é 11 aokAoeIg dia emmAoyr Ba utropouaoe va gival n ENG:

» O1 epwTnoeig Katavonong.

» ATO TIg aoknoelg eutrédwong ol 1 kai 4

» AT0 TIG aTTOdEIKTIKEG O 1 Kal 3.
N Ta o0vBeTa Béparta Ba utropolcav va £¢alpeBolv atrd Tnv UAN KABWG Kal o1 YEVIKEG AOKAOEIG.
A) H dpaotnpidtnta 2 oeh. 205 Ba utmmopolce va CUVEICPEPEI OTNV KaTavonon Tng 1-1 avTioToixiag
METOEU TWV ONMEiwV TNG €UBEIAg KAl TWV TTPAYUATIKWY ApPIBUWV.
E) Na un yivouv:

» Ta ouvBeta Béuata 3, 4, ogA. 204

» Ol yevikég aoknoelg Tou KegaAaiou.
Keg@dAaio 10° (Mpoteivetal va d1ateBouv 5 SIOOKTIKEG WPEG).
§10.1-10.3 (Mporteivetal va diateBouv 3 SIOAKTIKEG WPEG).
A) O1 d108€01uEG WPES auEAvovTal TIPOKEINEVOU VA YiVOUV:

» O1 3 epapuoyég (Je Tnv TTapatipnon tng 2)

» 012 dpacTtnpidtnteg Twv OeA. 215 kai 217.
B) ©a pmopoloe va yivel n amodeign Tou MubBayopeiou Bewpripatog péow epPadwy, OTTWG
TTapaTifeTal 0T aTOIXEIO TOU EUKAEIDN KOl ava@EépeTal OTO IOTOPIKO onUEiwPa TNG o€, 228.
M) MpoTtevopeveg AoKNOEIG:

» O1 epwTAOEIC KaTAvVONong

» ATT6 TIG aoKNOoE€Ig EPTTEdWONG O 3 KAl 6

» ATTO TIG aTTOdEIKTIKEG AOKAOEIG o1 1, 4, 7 Kai 8.
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A) Na pn yivouv Ta ouvBeta Bépata 1 kai 5, oeA. 218.

§10.4 (Mporteiveral va diateBouv 1 dIDAKTIKI wpa).
A) Na un yivel o TUTTOG TOU 'Hpwva Kal ol avTioTolXeg aokNoelg (aAG va eEnynBei o cupBoAioudg
NG NUITTEPILETPOU).
B) Mia etmiIAoyry aockrioewv Ba ptropouoe va givai:
» O1 gpwTnoeig karavonong 1 kai 2.
» ATO TIg aoKnoeIg eutrédwong ol 3 Kai 4.
» ATO TIg aTmodeIKTIKEG o1 1, 3 Kai 5.

N Na un yivouv Ta oUvBeTa Béuata 1, 2, oeA. 221.

§10.5 (Mporteivetal va diateBei 1 dIOAKTIKA WPQ).

Na un yivouv Ta ouvBeta B€parta Tng oeAidag 225.

KegpdAaio 11°

(Mporteivetal va diateBouv 8 dIBOKTIKEG WPEG).

§11.1-11.2 (Mporteivetal va diateBouv 3 SIBAKTIKES WPEG).

A) ZTnv TTapdypa@o 11.1 utropei va yivel dia utrevlBupion NG £vvoiag Tou KUPTOU TTOAUYWVOU Kal
TWV OToIXEIWV Tou, OTTWG avagépetal oTnv TTapdypago 2.20 TTou cival €KTOG TNG UANG Tng A’
Aukeiou.

B) lMNporteiveTal va yivel n Tapatipnon Kai 1o oXO0AIo TNG 0€A.236 (TTou XPeIAdovTal yia TNV TTOMEVN
TapAdypaQo).

M) MTropei va yivel pia ava@opd 010 POAO TWV KAVOVIKWY TTOAUYWVWYV OTn QUON, TNV TéEXVN Kal TIG
emoTAPES (BIBAIO KABNyNTH yia €TTEKTAON TNG ATTOOEIKTIKNAG doknong 1 oel. 237 Kal CUOXETION ME
TN S1IAKOOUNON ME KAVOVIKA TTOAUYWVQ).

A) Na pn yivouv Ta ouvBeTa BépaTa Twv oeAidwy 237 — 238.

§11.3 (Mporteiveral va diateBouv 2 SISAKTIKEG WPEG).
A) Bdoel Tou oxoAiou kai TG TTapatApnong g oeAidag 236 Tng TTponyouuevng TTapaypd@ou, ol
MaBNTEG uTTOPOUV POVOI TOUG va 0dNynBouv aTnV eyypaen Twv BaCIKWVY KAVOVIKWY TTOAUYWVWY O€
KUKAO, OTTWG TTpoTEiveTal Kal oTo BiIBAio Tou KaBnynTr).
B) Mporteivetal va d0B¢i Eppaon oTnv epapuoyn 1 Kai oTn cuvéxela va yivel n dpactnpidtnta 1 oeA.
242.
M) Na pn yivouv:

» Ol gpappoyég 2, 3 Tng mapaypdgou 11.3.

» Ta ouvBeTa BEuaTa TnG oeAidag 242.

§11.4-11.5 (Mporteivetal va dlateBouv 2 SIBAKTIKES WPEG).
A) O1 TTapaypa@ol autoi PTTOPOUV va TTPOETOINACOUV TOUG PaBNnTéG TTou Ba akoAouBricouv Tn

BeTIKA KATELBUVON YIA TRV €1I0AYWYN OTIG ATTEIPES OIAdIKATIEG UE PUOIOAOYIKO TPOTTO.
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B) Na un yivel To ouvBeto Bépa 2 Tng oeAidag 245.

§11.6-11.7 (Mporteiveral va diaTeBEi 1 dIBOKTIKN wpa).

Na un yivouv Ta cuvBeTa B€pata TnG oeAidag 251.

MaOnuaTtikd OeTiKAg —TexvoAoyikig Kareubuvong

Mddnua emmiAoync B" Huepnaoiou kai " Eotrepivou EtrayyeApartikou Aukegiou

A1dakTéda UAN
ATIO 10 BIBAI0 «MaBnuaTtikd OeTIknG Kal TexvoAoyikAg KatelBuvong B Tagng Mevikou Aukeiouy
Twv Adapdtroudou A., Biokadoupdkn B., TaBaAd A., MoAudou I'. kai 2Bépkou A., (€kdoon 2013).

Keg. 1°: AlaviouaTta

1.1. H ‘Evvoia Tou Alaviopuartog

1.2. MpbdoBean kal Apaipean AlQvUGUATWY

1.3. MoAAatTAaciacuog ApiBuol pe Aidvuopua (xwpig Tic EQappoyég 1 kai 2 oTIg aeh. 25-26)
1.4. >uvTteTaypéveg oto ETitredo (Xwpig Tnv E@apuoyh 2 otn oeA. 35)

1.5. EocwTtepikd MNvouevo Alavuoudrtwy

Keg. 2°: H Eubtia oTo ETTitTredo

2.1. E¢iowon Eubeiag

2.2. "evikh Mopon E¢icwong EuBctiag

2.3. EpBadov Tpiywvou (xwpig Tig atmodeitelg Twy TUTTWV TNG atmdéoTacng onueiou ammod eubeia,
TOU €PPRadOU Tpiywvou Kai TNG EpapuoyAg 1 otn oeA. 73)

Keg. 3°: Kwvikég Topég

3.1 O KUKAOG (Xwpig TIG TTAPAPETPIKEG EEICWOEIG TOU KUKAOU)

3.2. H MapaBoAf (xwpic Tnv atmddeign tng egicwong tng TTapafoAng, Tnv atrddeign Tou TUTTOU
NG eQaTTopévng Kai TNV Egapuoyr 1 otn oeA. 96)

3.3. H 'EAAeIpn (Xwpig TNV ammddeign Tng e€iocwaong TnG EAAEIYNG, TIC TTAPANETPIKES EEICWOEIG TNG
éNepng, Tnv Eeappoyr otn oeA. 107, Tnv E@appoyn 1 otn oeA. 109 kai Tnv E@appoyn 2 otn oeA.
110)

3.4. H YtepBoAn (xwpig Tnv amodeign tng e€icwong NG utePPOARG Kal TRV atmodeitn Tou
TUTTOU TWV QOUUTITWTWY)

3.5. Mévo n uTToTTOPAYPAPOG «OXETIKI B€0n €ubtiag Kal KWVIKAG» Kal CUPQWVA HE TNV
TIPOTEIVOEVN dlaxeipion.

Keg. 4°: Qswpia Ap1Buwv

4.1. H Ma®nuaTiki ETraywyn

. Alaxeipion 31dakTéag UANG

KegpdAaio 1° (Mporteivetal va diateBolv 17 SISOKTIKEG WPEG).
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Eidikétepa yia Tnv §1.5 rpoteivovTal Ta €EAG:

A) Metd mn didaokahia TnG uttotTapaypdpou «MNpoBoAr diaviouaTog o€ didvuoua» va doBei kal va

oudntnBei n epwtnon karavénong 13 TG oeAidag 54, e OKOTTO va KATAVOROOUV Ol JoBnTEG:

v' To péAo g TpoBoAng diaviouatog o€ Oldvuoua KATd Tov UTTOAOYIOUG TOU €0WTEPIKOU
YIVOUEVOU QUTWV.
v' Om dev 10xUel N 1IBI6TNTA TNG O1AYPAPAG GTO ECWTEPIKO YIVOUEVO.

B) MporTeiveTal va pn yivouv ol oK OEIG:

o 8,9kal 10 g A" Oudadag (oeh. 47-48).

o Oraoknoeig 1, 3 kar 10 Tng B Oudadag (oeA. 48-50).

o Oilevikég Aoknoeig (oeA. 50-51).

KegpdAaio 2° (Mporteivetal va diateBoUv 10 SIOOKTIKEG WPEG).

EidIkoTEPQ YIa TNV §2.3 TTpOoTEiVOVTAI TA EENG:

A) TMpiv doBouv o1 TOTTOI TNG ATMOOTACNG Onueiou ammd eubeia kal Tou gupfadol TPIYWVOU,

TTpoTEivETal VO 080UV OTOUG HaBNTEG va €TTEEEPYACTOUV dPACTNPIOTNTEG, OTTWG Ol TTAPAKATW BUO:
1™ Aivovrai n gubtia &:x—y+1=0 kai 1o onpeio A(5, 2). Na BpeBouv:

a) H e€iowan Tng eubeiag ¢ TTou diEpxeTal ammd 10 A Kai gival KABETn ATV & .

B) O1 cuvTeTaypéveg TOu anueiou TOUAG TNG ¢ ME TNV €.

y) H améotaon Tou A amdé tnv €.

21N ouvéxela, va dnAwbei otoug pabnTég OTI e avaloyo TpOTTo pTTopel va atrodelxBei o TUTTOG
aTréoTOONG EVOG Onueiou atod pia eubeia, o otroiog kal va d00ei.

2" Aivovrar ta onpeia A(5, 2), B(2, 3) kai B(3, 4). Na BpeBoiv:

a) H e€iowaon 1ng eubciag Bl .
B) To Uwog AA Tou Tpiywvou ABI Kai
y) To eyBaddv Tou Tpiywvou ABI.
21N ouvéxela, va dnAwBei oToug pabnTég OTI ue avaAoyo TPOTTO PTTopEl va atrodelxBei 0 TUTTOG Tou
€MPBadOU TPIYWVOU TOU OTTOIOU Eival YVWOTEG Ol CUVTETAYHUEVES TWV KOPUPWV.
B) MporteiveTal va un yivouv:
H doknon 7 Tng B* Opddag (o€A. 76).
A6 116 evikég Aoknoeig o1 3, 4, 5, 6 kal 7 (OgA. 76-77).

KegpdAaio 3° (Mpoteivetal va diateBoUlv 20 dISAKTIKEG WPEG).

EidikéTepa yia 1ig §3.2. 3.3 kai 3.5 mrpoTteivovTal Ta €¢AG:
§3.2 A) lMNpiv d0B¢i o TUTTOG TNG €€iowaong TG TTapaBoAng, TrpoTeiveTal va AuBei éva TTpORAnua
eupeong eCiowong TTapaBoAig Tng otroiag divetal n €aTia kal n dicuBetovoa. MNa Tapddelyua NG

TTapafBoAig ye eotia 1o onueio E(1,0) kai dicubeTouoa Tnv gubeia o : x =—1. Me Tov 1p6TTO QUTS OI

MaBNTEC EpyovTal o€ eTTaPn PE TN PACIKA 16€a TNG ATTOBEIENG.
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B) MporteivovTal o1 aokroeig 4-8 va yivouv yia OUYKEKPIYEVN TIMF TOU P, TI.X. YO p=2

§3.3 A) lpiv d00¢i o TUTTOG TNG €€iowaong TnNG €AAeIwng, TTpoTeiveTal va AuBei éva TTpoRAnua
gupeong eCiowong éAeyng tng otroiag divovtal ol €0Tieg Kal To oTabepd dbpoiocua 2a. MNa
TTapadelyua TG EAAEIYNG PE €0TiEG Ta onueia E'(-4,0), E(4,0) ka1 2a =10.

B) Mporteivetal va un 600¢i €u@acn o€ aoKAOEIG TToUu avaAwvovTal ae TTOAAEG TTpdEelg, OTTwG eival,
yla TTapddelyua, ol acknoelg 3 kai 5 1ng B” Opadag (ogA. 112 — 113)

§3.5 ATT6 Tnv TTapdaypa@o autry Ba didaxbei povo n uTToTTaPAypPaPOg «ZXETIKA Béon eubtiag kai
KWVIKNAG» KAl Y10 KWVIKEG TNG MOP@NS Twy TTapaypdewy 3.1 — 3.4. 'E1ol, o yabntég Ba yvwpioouv
TNV OAYEBPIKA €PMNVEIO TOU YEWWMETPIKOU OPICHOU TNG €QATITOMEVNG TWV KWVIKWV TOUWYV Kal

YEVIKOTEPQ TNG OXETIKNG BEoNG euBEiag Kal KWVIKAG TOUNG.

Keg@dAaio 4° (Mporteivetal va diatebolv 4 Wpeg).
§4.1H MabnuaTikr] ETraywyn atroTteAei Bacikr ammodeikTIKr HEB0DO TNV OTToia TTPETTEl va yvwpilouv

Ol JOBNTEG TTOU OTPEPOVTAI TTPOG TIG BETIKEG OTTOUDEG.

MAOGHMATIKA |
" Ta&n Huepnoiou kai A” 1a&n Eotrepivou EMA.A.

l. AidakTéa UAN
ATIO 10 BIBAI0 “MaBnuaTikd”, A" 1agng Tou 20u KukAou Twv T.E.E. (M. BAduog, A. Aouvapng, A.
Z¢pRag), £kdoon 2013

2 eNideg
A/A KegpdAaio / MNepiexduevo
(ard ... éwg)

1 Keg. 2: Mepypa@Ik ZTATIOTIKN

Mapadyp. 2.1, 2.2, 2.3 (xwpig TNV KATAVOUR OCUXVOTATWY O€
KAdoeIg dvioou TTAATOUG OTIG O€EA. 75-76)

Mapdyp. 2.4 kai 2.5 (eKTOG TNG MEONG ATTOAUTNG ATTOKAIONG
oTIg o€Aideg 84 — 86) 59- 102

Mapdyp. 2.6

E€aipouvtai o1 IMNevikég Aoknoeig Kegpahaiou otn 0eA.102.

2 Keg. 3: Oplo - Zuvéxela Zuvaptnong
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A. Mapayp. 3.1, 3.2, 3.3

Mapdyp. 3.4 (uévo peAETN atTpoadidpioTng popeng 0/0 yia
pPNTEG OUVAPTAOEIG KABWG Kal yIa Ta PICIKA Hévo Tnv
TTPWTN TTEPITITWAON TOU TTiVAKA CUJUYWYV TTAPACTACEWY TNG

oeA. 115). 107-132

E€aipouvtail o1 epapuoyég: 1B kal 1y oTig aehideg 118 kai
119, 40 o1ig oeAideg 122 kai 123, 5 oTig oeA. 123 kai 124,
6 oTIg oghideg 124 kal 125, kal 7 oTig oehideg 125 kai 126.

B. MNapayp. 3.6, 3.7, 3.8 ka1 3.9.

E€aipouvtail o1 epapuoyég : 2 oTiG oeAideg 142 kai 143, 5

oTn 0€A.145 kai 7 oTIg 0gAideg 147 kan 148. 133-151

3 Keg. 4: Z1oixeia Alagopikou Aoyiouou

A. Mapayp. 4.1, 4.2,4.3,4.4, 4.5 ka1 4.6. 173 - 200

B. Mapayp. 4.8 kai 4.9. 210 - 222

4 Keg. 5: Z1oixeia OAoKANPWTIKOU AoyIGuOoU

Mapdyp. 5.1, 5.2, 5.3 ka1 5.4.

E¢aipouvTail o1 epapuoyég: 7 kal 8 oTig oeAideg 238 kai
239, 9 ka1 10 oTIg O€Aideg 246 kal 247,

ol aOKAGEIC 1, 2, 3, 4 OTIC TeAIBEC 249 Kal 250, 231 -258
N ammodeIgn Tou TUTTOU TNG TTAPAYOVTIKIG OAOKANPWONG
oTn o€A. 242 kai ol ["evikég Aoknoeig KepaAaiou aTig
0€N.258-261.

evikn Mapatrpnon :

A) O epapuoyég kai Ta Trapadeiypata Tou BIBAiou ytropolv va XxpnoipoTtroin8ouv wg TTPOTACEIS
yia TN AUon ackioewv i TNV atrédeitn AAAWY TTPOTACEWV.

B) Eg@apuoyég Kal aoKrOoEIg TTOU ava@épovTal o€ Opla 0To ATTEIPO, KABWG KAl O€ TTapaypa@oug A
TUHAPaTA TTapaypd@wy TTou €xouv gaipebei, dev atroTeAoUV PHEPOG TNG EETAOTEQG UANG.

Il. AidakTIKA dlayeipion

KE®AAAIO 1: MINAKEZ — TPAMMIKA ZYZTHMATA

To kepdAaio autd de Ba didayBki.

KE®AAAIO 2: MEPIFrPA®IKH ZTATIZTIKH (MpoTeiveTan va diate@ouv HEXPI 22 SIBAKTIKEG
WPEG.)
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Me 1n didaokaAia Tou KeQaAaiou auTou €TTIBILKETAI Ol aBNTEG:

o Na yvwpilouv TIG dI0d0XIKEG QATEIC Piag OTATIOTIKAG £pEUvag

Na yvwpifouv TIg Bacikég Evvoleg TNG Meplypa@iknG ZTATIOTIKAG KAl va XPNOIUOTIOIOUV OwoTd
TN OXETIK opoAoyia.

Na ptTopouv va diIaBAacouV Kal va KATOOKEUAGOUV TTIVOKEG KATAVOUAG TUXVOTATWY.

Na ptropoulv va diaBdafouv TIG SIAPOPES HOPYPEG TWV YPAPIKWY TTAPACTACEWY KATAVOUWY
OUXVOTATWV.

Na ytropouv va TTapIoTAvouV YPAPIKA Ui KaTavour CUXVOTATWY.

Na yvwpifouv Kal va YUTTopolV va UTTOAOYiCouV:

v\ TIG TTAPANETPOUG BE0NG HIOG KATAVOUNG GUXVOTHTWY Kal

v TIG TTAPAPETPOUG OIA0TTOPAC MiaG KATAVOUARSG GUXVOTATWV.
MeydAo péPog TOU TTEPIEXOMEVOU TNG eVOTNTAG TNG MEPIYpaPIKAG ZTATIOTIKAG £xel dIdaxOei 0TO
lNupvdoio. ESw yiveTal cuoTNUATIKOTEPN TTAPACTACT KOI CUUTTANPWON TWV OXETIKWY EVVOIWV.

MNa va unv kaBuoTtepei n dIdACKaAIQ, 01 OTATIOTIKOI TTIVAKES Kal Ta SlaypAuuaTa KPIVETAI OKOTTIUO
va eToINGlovTal € QWTOTUTTIEG ] DIAPAVEIEG TTPIV OTTO TO JABnua. Av autd dev gival EQIKTO,
OUVIOTATOI VA YiveTal £TTEEEPYATia TOUG pEoa atTd TO BIBAIO.

Na kataBAnBei mpootdbeia pe KatdAAnAa TTapadeiyuara va KaTavornoouVv Ol JaBnTEG TIG £VVOIEG
TTANBUoPOG, pueTaBAnTh Kai deivua. Eivar onuavTikd va avayvwpifouv ol uadntég Tn xpnoiuétnta
Tou O€iyuaTog atrd TO OTTOI0 JTTOPOUV VA TTPOKUWOUV AIOTTIOTEG TTANPOPOPIES YIa OAGKANPO ToV
TTANBUCoUO.

NMAPATHPHZH
Kard 1n didaokaAia Tou 2° kepahaiou

o Améd v mapdypago 2.3 d¢ Ba didaxOei n KaTAVOPr} CUXVOTATWY 0€ KAAOEIG Avioou
TTAGTOUG OTIG 0. 75-76.

e Amé Tnv Tapdaypago 2.5 d¢ Ba didaxBei N yéon ammrdAuTn atmokAion oTiG ogAideg 84 — 86.

o At Ba didaxBouv ol MevikéEG Aoknoeig Tou KegpaAaiou.

KE®AAAIO 3: OPIO-ZYNEXEIA ZYNAPTHZHZ (MpoTteiveTal va diate@ouv péXpl 28 S1SAKTIKEG
WPEG.)

Me 1n didaokaAia Tou KeQaAaiou auTou €TTIBILKETAI Ol aBNTEG:

e Na ptopouv va Bpiokouv 10 6pI0 Miag ouvapPTNONG OTO X,, OTaV OIVETAI N YPAPIKA TNG
TTapdoTaon.

o Na yvwpifouv TIC PBaoikég 1ID1OTNTEG TOU Opiou ocuvapTnoNng kal pe T PBonbeid Tou va
uttoAoyifouv TO OPIO TTOAAWY CUVOPTHOEWV.

e Na Katavorioouv Tnv £vvolda TNG CUVEXEIAG OUVAPTNONG O€ £va ONUEIO X, TOU TTEdIOU OpPIoHOU

™G.
H €vvoia Tou opiou ouvapTNong OTO X,, EICAYETAI EITE ETTOTITIKA PE TNV BoNRBEIa TNG YPAPIKAG

TTaPAOTACNG, €ITE JE TTAPATHPNON KATAAANAOU TTivaKa TINWVY TNG ouvapTnong. Téoo Ta oxAuaTa
000 Kai oI TTHVOKEG, YIa olkovouia Xpoévou, va didovtal 0Toug JadnTég €ite e DIAPAVEIEG, EITE PE
QWTOTUTTIEG I aKOMa va yivovTal ol TTapaTtnphocig péoa atrd avoikTd BiBAia.

H didaokaAia Tou opiou dev atroTeAEI AUTOOKOTTO GAAG OTOXEUEI TNV TTPOETOINOTIO YIO TNV
€I0QYWYNA OTIG EVVOIEG TNG TTAPAYWYOU Kal Tou OAoKANpwuaTtog. Agv Ba yivouv aoKAOEIG TTOU
ava@épovTal OTIG TIEPITITWOEIG 2 KAl 3 TOU TTivaKA culuywv TTapacTAcEwy TNG oeAidag 115.
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H €vvola Tng ouvéxeiag ouvapTnong EICAYETAI ETTOTITIKA Kal aKOAOUBEI 0 0pIoPOG e TNV BorBeia
TOU opiou.

AleUKPIVICETAI OTI OTAV APXI) TOU KEQAAQioU auToU TTPETTEI va Yivel dia eTTavaAnyn otnv évvolia Thg
ouvapTnong, e emdiwén o1 yadnTég va uTTopouv:

va Bpiokouv 1O TTEdIO OPICUOU HIOG OUVAPTNONG
e va oxedIGZouV TIC YPOPIKES TTAPACTACEIS TWV BACIKWY CUVAPTACEWY (ay, ax>, a/X, Nu, ouv,
£, €%, Iny)
e ATO TN YPAPIKA TTAPACTACH HIOG CUVAPTNONG va BPIiOKoUV TNV TINA TNG O° éva anuEio X,
TN JOVOTOVIa TNG KATA dIACTHHATA KAl TO AKPOTATA.
e va Bpiokouv 10 dBpoICHA, TO YIVOUEVO Kal TO TTNAIKO aTTAWV CUVAPTACEWV.
Etreidi o1 palnrég dev éxouv d1daxBei Tnv €vvola TnG oUVBETNG ouvdpTnOoNng, Ba TTPETTeEl O

OI0GOKWYV VO a@IEPWOElI TOV AVAYKAIO XPpOVO yla TV KATAVONON TnG évvolag QUTAG TIPIV Th
O18aoKaAia TOu OeWPAMATOG TNG CUVEXEIAG OUVOETNG oUVAPTNONG, O€A. 141,

NMAPATHPHZH
Kard 1n didaokaAia Tou 3% kepaAaiou

o Amé Tnv Tapdyp. 3.4 Ba didaxbei pévo n peAETN atrpoadiopioTnS Hop®ns 0/0 yia pnTég
OUVOPTACEIC KABWG Kal yia Ta PIJIKG POvo n TTPWTN TTEPITITWON Tou TTivaka ouluywv
TTaPACTACEWY TNG OeA. 115.

e Ag Ba didaxBouv o1 TTapdypagol 3.5, 3.10 kai 3.11.

o Ac Ba didayBouv ol epappoyEg: 1B kal 1y oTig oehideg 118 kai 119, 40 oTig oeAideg 122 Kal
123, 5 omig oeA. 123 ka1 124, 6 oTIg oeAideg 124 kai 125, 7 oTIg 0gAideg 125 kai 126, 2 OTIg
oehideg 142 kai 143, 5 01n 0eA.145, kai 7 oTIg oehideg 147 kail 148.

KE®AAAIO 4: ZTOIXEIA AIA®OPIKOY AOIIZMOY (Mporteivetal va diate@ouv péxpi 40
S100KTIKEG WPEG.)

Me 1n didaokaAia Tou Ke@aAaiou autou TTIBILKETAI O JaBNTEG:

e Na karavojoouv Tnv €vvola TNG TTAPAYWYOU O€ €£va OnueEio Tou Trediou opIcUOU HIOG
ouVvAPTNONG Kal va TNV EPPNVEUOUV WG PUBUOG PETABOAAG.

o Na yvwpifouv TOUG KAVOVEG TTAPAYWYIoNS BACIKWY CUVAPTHOEWV.

e Na pmopouv va Tpoodiopiouv Ta dlOOTHPATO OTA OToia pia cuvdptnon eivar oTtabepn,
yvnoiwg augouaa r yvnoiwg givouaoa.

e Na ptTopouv va Bpiokouv Ta akpdTaTa (av UTTApXOoUV) Jiag ouvapTnong.

MNa TV e0peon Tou pubpou PeTABOANG va XpnoidoTroinBouy Trapadeiyuata atmd Tn uETpnon

OTEPEWV £TOI1, WOTE O ABNTES va eTTavaAdBouv Toug avTioToixoug TUTTouS. Na AuBouv

TPoBAAUaTa oTa oTToia va nTEiTal TO PEYIOTO | TO EAGXIOTO WIAG GUVAPTNONG.

Na yivouv TTOAAEG epapuoyEG Tou AlagopikoU AoyiopoU TOo0 oTnV MewUETpia, 600 Kal 0€ AAAEG
ETTIOTHMEG.

AleukpiviCeTal OTI:

a) 2tV MNapdypago 4.4, n Tapdywyog cUVvBETNG oUVAPTNONG aTToTEAEI HEPOG TNG BIOAKTEQS KOl
eceTaoTéag UANG. AnAadn, dev egaipeital o Kavovag NG aAuaidag.

B) H mapdypagog 4.6 Tng Tapdyoucag ouvdptnong va didaxBei padi pe Ta oAokAnpwpuata (Av
peivel oTn B€on TG, Ba EexaoTei atrd Toug HaBnTEG, agevog yiati akoAouBouv n JovoTovia Kail Ta
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akpoTata Trou gival 1Id1aiTepng BapuTnTag, APETEPOU ETTEIDN EV UTTAPXOUV OOKAOTEIG OTO OXOAIKO
BiBAio TTou va uttooTnpifouv Tn d1IdACKAAIa TNG.)

B) Ztnv Mapdaypago 4.9, To KPITAPIO TNG 2NG TTAPAYWYOU OTTOTEAEI HEPOG TNG BIBAKTEAG KAl
€CeTaOTEQG UANG.

Me tn di1IdaokaAia Tou KpITNEiou TNG 2NG TTApPAywYouU, TTPOCPEPETAI OTOUG HaBNTEG N duvaTdTNTA VA
XPNOIMOTTOIOUV EVAAAGKTIKOUG TPOTTOUG YIa TNV EUPECN TwV aKPATATWY TNG ouvapTnong.

NAPATHPHZH
Ag Ba d1dax0ei n TTapdaypagog 4.7.

KE®AAAIO 5: ZTOIXEIA OAOKAHPQTIKOY AOrIIZMOY (Mporteiveral va diateBolv péxpr 35
OI0AKTIKEG WPEG.)

Me 1n didaokaAia Tou Ke@aAaiou autou €TIOIWKETAI Ol JABNTEC:

Na karavorioouv Tnv évvola TngG TTapayoucags i apxIkng ouvaptnong.

Na karavorioouv Tnv £vvola Kal TIG I010TNTEG TOU OPIoHEVOU OAOKANPWHATOG.

Na utroAoyifouv OAOKANPpWUATA SIAPSPWY CUVAPTHOEWV.

Na uytropouv va uttoAoyifouv TO0 OAOKANpwHaA yia TRV £TTIAUCT diId@opwyv TTPORANUATWY Kal YIa
TOV UTTOAOYIOHO €UBadWV.
O uttoAoyIouOG TwV OAOKANPWUATWY Ba yiveTal ge TNV avakdAuyn Tng TTapdyoucas A Je TNV
TTAPAYOVTIKA OAOKAApWON.

Na AuBouv TTpoBAfjuaTa ota otroia divetal o puBPOG HETABOANG VOGS PeYEBOUG wg TTPOG £va GAAO
Kal ¢nTeiTal n ouvapTnon TTou eKPPACeEl TN oxXEoN TwWV dUO PEYEBWV.

NAPATHPHZH

Kard 1n didaokahia Tou 5% kepahaiou

Ag 0a d15ax0ouv:
o H amédeign Tou TUTTOU TNG TTAPAYOVTIKAS OAOKARPWONG OTN O€A. 242,
o O cpappoyéc: 7 kal 8 oTIg oehideg 238 kai 239, 9 kal 10 oTig oehideg 246 ka1 247 .
e Oroaoknoeig 1, 2, 3, 4 omig 0eAideg 249 kai 250.

O1 levikég AokAoelg Tou KepaAaiou.
Ievikn Maparipnon:

E@appoyég kal aoKAOEIG TTOU ava@épovTtal 0€ OpIa OTO ATTEIPO KABWG Kal O€ TTapaypapous 1
TUAMATO TTAPAYPAPWY TTOU £XOUV eEaipeBEi BEV atTOTEAOUV PEPOG TNG £€ETOOTENG UANG.

MaoOnuaTtika 1l

MaOnuaTika OeTikng Kai TexvoAoyikng KarelBuvong - I Tagn Huegpnoiou EMALA.

l. Eicaywyn
H UAn ota Mabnuatikd kateuBuvong MM EmrayyeApaTtikol Aukeiou, oTo PeYaAUTEPO HEPOG

TNG, ATTOTEAEI HIa El0aywyn Twy HaBnTwv oTIg Baoikég €vvoieg TNG Mabnuartikng AvdAuong. Otrwg
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Exel TTpokUWel atrd Olebveic €peuveg aANG Kal aTTO €PEUVEG TTOU €XOUV YiVEI OTN XWPEO HAG, Ol
MOBNTEG AVTIMETWTTICOUV ONUAVTIKA TTPORAAUATA OTNV KATAVONoH TwV evvoiwy TG AvaAuong.

O oxnuaTIoOPNOg OwWwOTWV  EIKOVWY VIO  HIa  PaBnuoTikl  évvola  aTToTeEAEl  avaykaia
TpoUTTé0eon yia Tnv Katavonon 1ng. O1 TpoTdoeig TTou akoAouBolv €xouv WG OTOXO Tn OWOTH
O1aIo0NTIK KaTtavonon Twv PBACIKWY EVVOIWV Kal Twv BaAgiKwy BswpnudTtwy, PE TNV avamTuén

OWOTWV EIKOVWY Kal avTINEEWY, KaBwg Kal TNV avdatTuén de€loTATWY yia Tn AUon TTPORANHATWY.

Il. AiIdakTéa UAN

ATTO 10 BIBAI0 «MaBnuatikad OTIknG kal TexvoAoyikAg KateuBuvong» I Tagng MNevikou Aukeiou
Twv Avdpeaddkn ZT., K.4., ékdoon 2013

MEPOX A
Keg. 2° : Miyadikoi api@uoi

2.1. H évvoia tou Miyadikou ApiBuou
2.2. TMpda&eic ato auvoAo C Twv Miyadikwv
2.3. Métpo Miyadikou ApiBuou

MEPOX B

Keg. 1°: Oplo - Tuvéxela ouvdpTnong

1.1. TlpayudaTikoi apiBuoi

1.2. ZuvapTAoeElg.

1.3. Movodtoveg ouvapTAOEIG - AvTioTpo®n ocuvapTnon.

1.4. Opio cuvapTnong o010 XoeR

1.5. 1816TnTEG TWV OpPiIWV (XWPIG TIG ATTOBEIEEIS TNG UTTOTTAPAYPAPOU: « T PIYWVOUETPIKA OPIO»)
1.6. Mn TreTEPAOUEVO OPIO OTO XpeR

1.7. Opio ouvaptnong oTo ATTEIpo

1.8. Zuvéxela ouvapTnong

Keg. 2° A10@opikdg Aoyioudg

2.1. H évvoia TnG TTapaywyou (Xwpig TNV UTTOTTapdaypa@o: «Kataképu®n QaTITOUEVN»).

2.2. MNapaywyioiyeg ouvaptnoeig - Mapdywyog ocuvaptnon.

2.3. Kavdveg Tapaywyiong, Xwpic tTnv atrédeién Tou OcwpruaTtog TToU avagEépeTal aTnv
TTAPAYWYO YIVOUEVOU CUVOPTACEWV.

2.4. PuBuoég petafoAng.

2.5. Oewpnua Méong Tiung Alagopikou Aoyiouou.

2.6. Zuvétreieg Tou Ocwpnpatog Méong TiuAg.

2.7. Tomka akpdTaTa CUVAPTNONG, XWpPis To Bewpnua NG oelidag 264 («Kpimipio TG 2ng
TTApaywyou»).

2.8. KuptdmnTa-Znueia Kautmg ouvaptnong (Oa peAetnBouv udvo ol cuvapTrioElg TTou gival dU0,
TOUAGXIOTOV, QPOPEG TTAPAYWYICIPES OTO E0WTEPIKG TOU TTESIOU OPICUOU TOUG).

2.9. Aocuptwreg - Kavoveg De I' Hospital.

2.10. MeAétn kai xdpaén TG Ypa@ikhg TTapdoTaong Wiag cuvapTnong.

Keg. 3° OAoKANPWTIKOG AoyIoudg

3.1. AopioTo oAokAnpwua (Mévo n utroTrapdypagog «ApxIKr) cuvaptnon», TTou Ba cuvodeveTal
aTré TTiVOKA TTOPOYOUCWY CUVAPTHOEWY O OTT0I0G TTEPIAANPBAVETAI OTNV TTPOTEIVOUEVN OIOAKTIKA
dlaxeipion.

3.4. Opiouévo oAoKANpwUA.
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3.5. Houvapmon F(x)= jx f(t)dt.
3.7. EpPaddv emitredou xwpiou (xwpig TNV e@apuoyn 3 TNG oeAidag 348).

Maparnpnosig:

1. Ta Bewpnruarta, ol TTPOTACEIG, O ATTOOEICEIC KAl Ol AOKACEIC TTOU QPEPOUV OOTEPIOKO OF
dI1daoKovTal Kal Ogv e¢eTAovTAl.

2. O1 epapuoyég kai Ta TTapadeiypaTta Twv BIBAiwy dev e€etdlovTal oUTe WG Bewpia oUTeE WG
aokAoelg. MTropolv, Ouwg, va XPNnolyoTroinBolv wg TTPOTAcEIS yia TN AU AOKACEWV 1 TNV
atrodEIEN AAAWY TTPOTACEWV.

3. E€aipouvtal amd Tnv O1dakTéa - efeTaoTéa UAN Ol €QAPUOYEC Kal Ol AOKNOEIG TToU
avagépovtal o AoyapiBuoug pe Baon dlo@opeTIKr Tou e Kai Tou 10.

Il. Alaxeipion d1dakTéag UANG
MEPOZ A’: AAyeBpa

KegpdAaio 2° (Mporteivetal va diateBolv 12 SIBOKTIKES WPES)
EidIkOTEPQ:
§2.1 - §2.2 (MMporteivetal va dlaTeBoUv 5 SIBAKTIKEG WPEQ)

§2.3 (Mporteiveral va diateBouv 5 dIOAKTIKEG WPEG).

Kartd tn didacgkaAia Twv TPIWV TTApaTTavw Trapaypd@wy TrpoTeiveTal va dobei Eugacn oTn
YEWMETPIKA EpUNVEIQ TWV PIYadIKWV apIBPWY KAl TwV IDIOTATWY TOUG O CUVOUACHO HE YVWOEIG
atrd Ta HaBnuaTikd kateuBuvong Tng B' Aukeiou kai Tnv EukAcideia MewueTpia.

O1 800 (2) wpeg TTOU OTTOPEVOUV aTTO TOV OUVOAIKO apIBud TWV TTPOTEIVOUEVWV WPWV VO

diateBouv yia aokoeig atrd To OUVOAO TOU KEQaAaiou.

MEPOZ B": AvdAuon

KegpdAaio 1° (Mporeivetal va diateBolv 33 dIDAKTIKEG WPEG).

EidIkoTEPQ:

§1.1 (Mporteiveral va diaTeBei 1 dIBAKTIKA WPA).

To TrepieXOUEVO TNG TTAPAYPAPOU AUTAG €ival anuEIo ava@opdg yia Ta eTTopeva. O1 TTEPICOOTEPES
aTTé TIG €VVOIEG TTOU TTEPIEXOVTAI Eival ON yVWOTEG TOUG HabnTéS. 1 autd n didaokaAia dev
TIPETTEl VA OTOXEUEI OTNV £ UTTOPXAG AVOAUTIKY TTOPOUCIOOT YVWOTWVY EVVOIWY, AAAG OTO va divel
“a@opuéS” oTouG PabnTéG va avaTpéxouv aTa BIBAia Twv TTponyoUdeEVWY TAEEWV Kal va
ETTAVAPEPOUV OTN PVIKN TOUG YVWOTEG EVVOIEG KAl TIPOTACEIG TTOU Ba TIG XPEIOOTOUV OTA ETTOPEVA.
§1.2 (Mporeivetal va dIaTeBOUV 2 SIBAKTIKEG WPEG).

Na d08¢i Eugpacn oTIg £€vvoieg TNG I00TNTAG KAl TNG oUvBEONG CUVOPTACEWY Kal 0Th XPAoN Kal
EPUNVEIQ TWV YPAPIKWY TTAPACTATEWV.

§1.3 (Mporteivetal va diateBouv 3 SIBOKTIKEG WPEG).

a) Na yivouv aoknoeig eAéyxou Tng 18160TNTAG 1-1 péca atmo ypagnuara.
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B) Ztnv aoknon 3 (oeA. 156) va peAeTnOcei n povoTovia Twv CUVOPTACEWY TTOU BidoVTal OI YPAPIKES
Toug TTapacTdoelg. Na yivouv Kal GAAEG TETOIOU TUTTOU AOKNOEIG.

§1.4 (Mporteiveral va diateBouv 3 dIDAKTIKEG WPEG).

Me &edopuévo OTI 0 TUTTIKOG OpIoHOS Tou opiou (aeA. 161) dev cuuTTepIAapBaveTal aTnv UAN, va
000¢i Bapog aTn diaicONTIKA TTPOCEYYIoN TNG £vvolag Tou opiou. AnAadn, va yivel TTpooTTdbela,
MEoa aTTd YPOQIKES TTAPACTACEIG KATAAANAWY CUVOPTACEWY, VO ATTOKTHOOUV OI HaBnTEG Jia KOAN
€IKOVA Kal va aTToPeuxBolv TTapavonoelg, Tou atrd 1n BiBAloypagia £xel TTpoKUWEl OTI

onuIoupyoUvTal CUXVG OTOUG HabnTEg, yia Tnv €vvola Tou opiou. Na TovioTei 1IdiaiTepa, péoa atmmo

KATAAANAES YPAPIKEG TTAPACTACEIG, OTI N CUPTTEPIPOPA TNG CUVAPTNONG OTO ONUEIO X, OEV

€TTNPEAZEI TO OpI0 TNG OTAV TO X TEIVEI GTO X, , KABWG Kail 611 n TiPr Tou lim f (X) kaBopiCeTal, atméd
X=Xy

TIG TIMEG TTOU TTAIPVEI N CUVAPTNOTN KOVTA OTO X, . AnAadr), dU0 CUVAPTATEIG TTOU £XOUV TIG iDIEG
TINEG O€ €va dIAOTNUA YUPW aTTO TO X, AAAG PTTOPEi va SIa@EPOUV OTO X, (TTAiPVOUV DIOPOPETIKEG
TIMEG i N MIa opiCeTal Kal n GAAn dev opieTal i Kapia dev opileTal) EXOuv TO iBI0 GPIo OTAV TO X TEIVEI
0TO X, (0XOAIKO BIBAio, oeA. 158-160). Na TovioTei, etTiong, 011 n UTTAPEN TOU OPioU dEV CUVETTAYETAI
MovoTovia, KATI TTou OTTwG TTPOKUTITEl aTTd TN BIBAIoYypagia ival cuvnBiouévn TTapavonon Twv
MaBNTWV, oUTE GUWG Kal TOTTIK JovoTovia degIA Kal apIoTEPA TOU X, dnAadr} povoTovia o€ £va
d1doTnua apioTEPA TOU X, KAl O€ £va dIAoTNUa degId Tou X, . [a To OKOTTé auTd PTTOpPEi Va

XPNOIUOTTOINBOUV YPAPIKEG TTAPACTACEIS KATAAANAWY CUVAPTHOEWY, TTOU Ba OXEDIACTOUV [E TN

BonBeia Aoyigpikou, éTrwg gival yia TTapdderyya n  f(x) = x- Wl (ZxApa 1).
X
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Emiong, emeidr) ToAAoi pabntég Bewpouv 6T 6Tav Eva OpIo dev UTTAPXEI TA TTAEUPIKA OpIa

UTTAPXOUV Kal gival SIOPOPETIKA, va doBoUV ypa@IKa Kal va culntnBouv TTapadeiypara TTou dev
UTTAPYXOUV Ta TTAEUPIKA Opia, OTTwG yia TTapadelypa n f(x) = Wl (ZxApa 2).
X

y=

§1.5 (Mporteivetal va diateBolv 6 WPEQ).

2Tnv evoTNTa aUTA OV €XEI vONUa JIa AOKOTIN aoKnaloAoyia TTou ol yadntég uttoAoyifouv 6piaq,
kdvovTag Xprion aAyepikwyv de€loTATWY. ZTn AUON TWV AoKAoEwYV va ¢nTeital ammd Toug JabnTég va
ToviCouV TIG 1I01IOTNTES TWV OPIWYV TTOU XPNOCIUOTTOIOUV, WOTE Ol AOKACEIG AUTEG VA ATTOKTOUV
OUCIAoTIKO TTEPIEXOMEVO aTTd TTAEUPdg AvAAuong, KATI TTou Ba BonBdroel oTnv avdaTrTugn Tng
KaTavonong ato Toug HadnTég TNG £vvolag Tou opiou. MNa TTapAdEIYUa O€ EPWTATEIG OTTWG «Vda

x*—16

BpeBei TO Iin; g » (@oknon 3 i) Ba mpétrel va ¢nTeiTal atmd Toug JabnTéG va aITIOAOYRACOUV
x=2 X

TTOIEG 1IB10TNTEG TWV OPiWYV XPNOIKMOTTOIOUVTAl OTA EVOIANESA OTABIA PEXPI TOV TEAIKO UTTOAOYIOUO,

x*-16 (X* +4)-(x+2)
Kal X) =
x> -8 9() X* +2X+4

va mpoBAnuaTioTolv av o f(X) = eival ioeg kal, agou

dlaTmoTWoouV 0TI Bev ival i0Eg, va dIKAloAOYoouV yiaTi £xouv ioa 6pla. ETTiong o€ aoKnoeIg 0TTou
N ocuvapTnon opideTtal Pe dIAPOPETIKG TUTTO O dUO CUVEXOUEVA dIOTAUATA, OTTWG TT.X. N doknon 5
(o€A. 175), va ¢nteitan aimoAdynon yiati oTo onueio aAAayrhg Tou TUTTOU EiOOTE UTTOXPEWHEVOI VA
eAéyxoupE Ta TTAEUPIKA OpIa, vy oTa GAAG oneia Tou TTEdiOU OPICUOU PTTOPOUUE va BPoUlE TO

4pI0 XPNOIKOTTOIWVTAG TOV avTioTolXo TUTTO. AnAadh, va @aivetal 0TI ol JabnTég katavoouv 0TI TO

oplo kaBopigeTal até TIG TIMEG TNG TUVAPTNONG KOVTA OTO X, Kal EKATEPWOEV auTou. AuTo pag

ETTITPETIEI OTA ONUEIA TA DIAPOPETIKA ATTO TO X, VA XPNOIUOTIOIOUYE TOV £va TUTTO, EVW OTO X,
TIPETTEI VA TTAPOUNE TTAEUPIKA Opla.

§1.6 (Mporteiveral va diatebouv 4 BIDAKTIKEG WPEG).

Na 608¢i Bdpog oTn diaicONTIKA TTPOCEYYIoN TNG £VVOIAG PE TN XPAON YPOPIKWY TTAPACTACEWV.
EkT6¢ a1é Ta TapadciypaTa Tou BifAiou va doBouv, péoa atrd KATAANAES Ypa@IKES TTAPACTACEIG,

TToU Ba oxedlacTouyv Pe Tn BonRBeia AoyiopikoU, TTapadeiyuata OTTou To OpIo deV €ival TTETTEPATHEVO
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OoAAG Oev UTTApPXEl povoTovia, OTTwG Tr.X. li 2%‘[nu1+2) (ZxApa 3), woTe va aTToPeuxOei N
X=>2 X X

TTaPAvVONCN TTOU CUVOEEI TNV UTTAPEN UN TIETTEPACUEVOU OPIOU OTO X, WE TN JovoTovia.
| 700 |‘ [

ss00 |

s000 |
| ss00 |

| soon | \

§1.7 (Mporteiveral va diateBolv 4 dIOAKTIKEG WPEG).
Na 608¢i Bapog oTn diaicBnTIKA TTPocéyyion TNG évvolag. Na doBouv, péoa atmd KatdAANAeg
YPOQIKEG TTAPOCTACEIG, TTAPADEIYHATA CUVAPTATEWY TWV OTTOIWV TO OPIO, OTAV TO X TEIVEI OTO +0,

UTTAPXEl GAAG Ol GUVAPTACEIG AUTEG Oev gival povoToveg, OTTWG eival yia TTapadeiyua n f(x) = i
X

(ZxNpa 4), Kabwg Kal CUVOPTACEWY TWV OTTOIWY TO OPIO dEV UTTAPXEI, OTAV TO X TEIVEI OTO +o0,

oTTwg eival yia rapadeypa n f(x) = nux.

Ta 6pia:

] ] .1 ]
lim x", lim x", lim = kai lim —

X—>+00 X—>—00 X—>+0 ¥ x——0 YN
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va oudntnOouv PE TN XPHon YPOPIKWY TTapacTdoewy, TTou Ba oxediaoTouv pe Tn BonRBeia
AOYIOUIKOU, Kal TTIVAKWY TIHWYV, ME OTOXO0 va avTIAngBouv diaioBnTikd ol pabnTég Trola gival Ta 6pla
auTa.

H teAeutaia mapdypagog, TTeTTepacévo 0pio akoAouBiag, va oulntnBei yiati Ba xpelaoTei yia 1o
OPICHUEVO OAOKANPWHQ.

§1.8 (Mporteivetal va diateBouv 10 dIBAKTIKEG WPEG).

21NV TTPWTN evoTnTa (0PIoHOG TNG GUVEXEIAG) va oulnTnBoUV Kal Ypa@IK& TTapadEiyaTa OCUVEXWY

OuvapTACEWY e TTedio opiopoU évwon EEvwy dlaoTPATWY, OTTWG Eival yia TTapAdElyua Ol

ouvaptroelg f(x) = 1 (ZxApa 5) kar g(x) =/x* -1 (Zxrua 6)
X

a
L

L

2xAua 5 2XAua 6

Kal va oudnTnBei yiati To ypa@nua Twv ouvapTroEwy autwy SIOKOTITETAI, TTAPOAO TToU gival
ouvexeic. Na 00ouv aToug pabnTég Kal OXETIKEG AOKAOEIG.

Emiong, katd Tn didaokaAia Twv Bewpnudtwy Bolzano, evOIGueowy TIUWV Kal HEYIOTNG KOl
eAAXI0TNG TIUAG, KABWG Kal TNG TTPOTAoNG 6Tl N CUVEXAG €IkOva dIacTAUATOS gival SIACTNUA, va
000¢i épugaon kal va culntnOouv o1 yPaQIKEG TTAPACTACEIG TTOU AKOAOUBOUV TIG TUTTIKEG
OIATUTTWOEIS QUTWY, WOTE 01 JaBnTég va BonBnBolv oTnv oucIaoTIKA KATavonon Toug.

To Bewpnua Bolzano €ival TO TTPWTO OUCIACTIKA BEWPNUA TTOU GUVAVTAVE O uabnTég oTnv
Avaiuon. MNa auto gival KaAd va yivel Jia CuCATNON TTOU va a@opd TNV avaykaioTnTa Twv
uTTOB£0 €WV TOU BeWPrPaTOg avaAoyn PE TO OXOAIO TOU BEWPAUATOG TWV EVOIAUECWY TIHWV (TEA.
194). Emiong 6a trpétrel va TovioBei 611 dev 10KUEI TO avTIOTPOPOo. ANAadr evOEXETAI OI TINEG MIOG
ouvapTnNonNgG oTa akpa £vog KAEIoToU dIaoTANATOG [, A] Tou TTEdiou oplIopoU TNG va £XOUV TO idIo

TTPOONUO, N OUVAPTNON VA PNV €ival ouvexng oTo [a, £] Kol Opwg va TTaipvel TNV TP 0 o€ éva
EOWTEPIKO onueio Tou [a, £].

O1 wpeg TTou atropévouy va dIateBouv yia TNV ETTIAUCT ETTAVOANTITIKWY OOKANOEWYV OTT0 OAGKANPO
TO KEPAAQIO.

Keg@dAaio 2° (Mporteivetal va diateBolv 38 SISOKTIKEG WPES)

§2.1 (Mporteivetal va diateBoUV 7 SIBOKTIKEG WPEG).

Na d08¢i Eupacn otnv eicaywyn TNG £vvolag HECW Tou TTPORANKATOG TNG OTIYMIAIaS TaxXUTNTAG KAl
NG €QATITONEVNG. META TOV OPIOUO TNG TTAPAYWYOU KAl TNG EPATITOUEVNG YPAPIKAG TTAPACTACNG
ouvapTtnong (ogA. 214) va oulntnBei avaAuTikOTEPA N évvola TnNG eparmTouévng. Ettiong, va doBouv
Trapadeiyyata mou 6a Bonbrijcouv Tov pabnTr va avoKATOOKEUAOEI TNV EIKOVA TNG EQATITOUEVNG
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TTOU £XEI ATTO TOV KUKAO (N €QATITOPEVN €XEI Eva KOIVO OnuEio Kal dev KOBEI TNV KAUTTUAN) Kail va
OXNUATIOE hIa YEVIKOTEPN €IKOVA YIa TNV €QaTITodéVN euBeia. MNa TTapddelyua, TTpoTeivETAl VO
oulnTnBouv kal va 5060Uv GTOUG JaBNTES YPAPIKA:

i) H eparmtopévn NG ypa@IkAg Tapdataong Tng ouvaptnong f(X)=x> oto anueio O, WwoTe

va KAataAdBouv OTI N €QATITONEVN PIAG KAPTTUANG PTTOPET va  DIBTTEPVA TNV KAUTTUAN Kal

) , , , , X*, avx<0

ii) H e@amtopévn TnNG ypag@ikKiAg TrapdoTaong Tng ouvaptnong g(Xx) = aTo
0, avx>0

onpeio O, woTe va KaTaAdBouv OTI pia NUIEUBEia TG €QPATITOUEVNG MIOG KAPTTUANG UTTOPED va

OUMTTITITEl JE €va TUAMA TNG KAWTTUANG Kal TTITTAEOV OTI N €QATITOMEVN MIAG euBgiag o€ KABe onueio

TNG CUMTTITITEI JE TNV £UBEIQ.

§2.2 (Mporteiveral va diateBouv 2 dIDAKTIKEG WPEG).

Na TTpoaexBei 1Idiaitepa To BEPa TNG KATavonong atrd Toug HadnTég Twv pOAwv Tou h kal Tou X

f(x+h)— f(x)
h

otnv ékppaon f'(x) = Ihlng TTOU XpnolpoTrolgital aTo BIBAIO yia TOV UTTOAOYIOUO TNG

TTAPAYWYOU TWV TPIYWVOUETPIKWY ouvapTiioewv (oeA 225). Na TovioTei n dlagpopd TTapaywyou o€

OnNMEIO Kal TTapaywyou cuvapTnong.

§2.3 (Mporteiveral va diateBolv 5 dIOAKTIKEG WPEG).

Na d08¢i Bdpog oTnv TTapaywyion oUvBeTNG ocuvapTNONG KABWG Kal OTNV TTapatnenaon tng aeAidag

234 oxeTiké Pe 1o 0TI TO GUMPBOAO % O¢v gival TTnAiko.

21NV e@appoyn 2 (oeA 236) Tou agopd oTnV EQATITOPEVN TOU KUKAOU VA TOVIOTED OTI N £¢icwon TG

euBeiag Tou PpEBNKe pe BAon Tov AVOAUTIKO OpICHO TNG EQATITOPEVNG €ival idla Ye auTr) TTOU

yvwpifoupe atrd Tnv avaAuTIKA YEwMETpIa. AuTo yia va oTaBepoTroinBei oToug adntég n avriAnyn

OTI N évvola TNG EQATITOMEVNG TTOU TTPAYUATEUOVTAI OTNV AVAAUCT) CUVOEETAI KOl ETTEKTEIVEI TNV

£VVOIQ TNG EQATITOMEVNG TTOU YVWPIOAVE OTN YEWMETPIA.

§2.4 (Mporteivetal va diaTeBoUV 2 SIBOKTIKEG WPEG).

H évvoia Tou puBpoU YeTaBoAng gival onuavTikr Kal dgixvel Tn onuaacia Tng €vvolag TNG TTapaywyou

OTIG EQapPPOYEG. MNa To Adyo auTd KaAo ival va yivel TTpooTTadbela o1 abnTéG va KATaVOroOouV ThV

£VVOoIa Kal va doUV OPIoUEVES XPHOIMESG EQOPHOYEG.

§2.5 (Mporteiveral va diateBouv 3 dIDAKTIKEG WPEG).

Na d08¢i Eupacn oTn YEWUETPIKA eppnveia Twy Bewpnudtwy Rolle kar Méong TIPAG TTOU UTTAPXEI

010 OXOAIKO BIBAIO peTd TN IaTUTTWON TWV BeWPNUATWY aUTWYV. ETTEIdr 01 HaBnTEG £XOUV

Xpnoligotroifoel 1o Bewpnua Tou Bolzano, og aokAoEIg OTTwG N epapuoyn 1 ii) utropei va oudntnOei

TPWTA N duvaTdTNTA ATTOBEIENG YE XPrON Tou Bewpruatog Bolzano kai va @avei 611 eV UTTOPoUUE

va epapudéooupe autd 1o Bewpnua. ‘ETol gaivetal 611 To Bewpnua Rolle atroteAei ouoiaoTiko

EPYAAELIO KOl YIO TETOIEG TTEPITTITWOEIG. 2TNV £Qappoyn 3 va yivel cufATNoN TI EKPPACEI TO TTNAIKO

S(2,5)—-S(0)
2,5

atrodelkvueTal gival 6T KATA TN SIAPKEIN TNG KivNoNG UTTAPXEI TOUAAXIOTOV IO XPOVIKI) OTIYHI] KATA

TNV oTToia N oTIyIdia TaxUTnTa Ba gival ion Pe TN péon TaxUTnTa TTOU €iXE TO AUTOKIVNTO G€ OAN TNV

Kivnon.

EvaAAakTIKG Ba ptTopouce va oulntnBei oTnv apxr Tou Ke@aAaiou, To yeyovog OTI KaTd Tn didpkeia

NG Kivnong €vog auTokIVATOU KATTOIO OTIYUA TRG S1adpopng N oTIydiaia TaxuTtnTtd Tou Ba givai ion

ME TN MEON TAXUTNTA TOU (KATI TTOU O JaBbnTéG To avTIAapBavovTal diIaiocOnTIKA). ZTn CUVEXEID VA

O1aTUTTWOEI N HABNUATIKR oX€0n TToU eKPPACEl TO YEYOVOG aUTO, Kal va TEBEI TO EpWTNUA AV TO

OUMTTEPAC A UTTOPET VO YEVIKEUBE Kal yia GAAEG cuvapThoel. H attdvinon oTnv €pwTnon auth

gival To Bswpnua Méong TiuAg.

§2.6 (Mporteivetal va diateBoUV 4 SIBOKTIKEG WPEG).

(Méon TaxUTNTA TNG Kivnong) YE OTOXO VA KATAVONOOUV Ol HabnTég OTI auTtd TTOU
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21NV apxn NG d1daokaAiag auTou Tou KeQaAaiou UTTopEi va ouvdebei N povoTovia piag cuvaptnong
f(x,)—f(x)

2

f o€ éva didotnua A Tou Trediou opIoHOU TNG KE TNV dIaTAPNOT Tou Adyou PETAROANG

o710 SIdoTNUa AuTd. ZUYKEKPIPEVD, va aTTodelxTei oTin f eivai:

i) yvnoiwg augouca oT1o 4, av Kal yévo av M >0, dnAadn, av kal yévo av OAeg ol
X, =X

X0POEG TNG YPAPIKAG TNG TTapdoTacng TnNG f o1o A £xouv BeTIKN KAion.

ii) yvnoiwg @Bivouca o1o A, av Kal Jovo av M <0, dnAadn, av Kal JOvo av OAEG

X, =%
o1 XopdEG TNG YPAPIKAG TNG TTapdoTaong TnG f o1o A éxouv apvnTikr KAion.
Me Tov TpdéTTO QUTS Ba ouvdeBEi N JovoTovia pe TNV TTapdywyo Kai Ba dikaloAoynBei To yiati aTnv

f04) = F (%)

2

aTTodEIEN TOU BewpnruaTog TNG oelidag 253 xpnOIUoTToIoUUE TO AOYO HETABOARS

§2.7 (Mporteiveral va diateBouv 5 dIDAKTIKEG WPEG).
§2.8 (Mporteiveral va diateBouv 3 dIOAKTIKEG WPEG).
§2.9 (Mporteiveral va diateBouv 4 dIDAKTIKEG WPEG).
MNa pia diaioBnTikA karavonaon Tou kavova De L' Hospital Trpoteiveral, Tpiv Tn d1aTUTTWON TOU, VO
. Inx
000¢i 0TOUG NABNTEG va UTTOAOYIoOUV TO Ilrrgl—2 , TO OTTOIO €ival TNG HOPPAG «%». O1 pabntég Ba
X—> —_ X
SIaTTIOTWOoOoUV 0TI adUVaTOUV VO UTTOAOYIGOUV TO OPI0 AUTO HE TIG HEBOGBOUG TTOU YVWPICoUV PEXPI
Twpa. lNa va Toug Bondriooupe va UTTOAOYIoCOUV TO TTAPATTAVW OPIO TTPOTEIVOUNE va d0BEi 0€
QuTOoUG N akGAoubn dpacTtnpIdTNTA.

APAZTHPIOTHTA:

i) Na TTapacTAoETE Ypa@Ika oTo id10 oUaTNUA GUVTETAYUEVWY TIC ouvapTAoelg f (x) =InX kai
g(x)=1-x".
ii) Na oTT0d€iEETE OTI O EQATITOPEVEG TWV YPOPIKWY TTOPACTACEWY TwV f Kal g 0TO KOIVO TOug

onueio A(1,0) eival o1 uBtieg &: y =x—1 Kal {: y=—2x+2 AVTIOTOIXWG KAl VA TIG XAPAGETE.
ii) Na KAveTe xprion Tou 6T «KOVTa» aTO X, =1 o1 Tipég Twv ouvapmoewy (X)=InXx kai

g (X) =1-x* mpooeyyilovrai atd TIG TIMEG TWV EQATITOPEVWY TOUG Y = X —1 Kal Yy =—2X+ 2 yIid VO

gival katd

KataAngete oTOo oupTrépacpa OTI «KovTa» oT0 X, =1 n Ty Tou TNAikou 5

TTPOCEYYION iON PE TNV TIYK TOU TTNAIKOU

_12 , ®nNAadn o1l «kovTd» 010 X, =1 10XUEr:

In x : x—-1 x-1 1

1-x*  —2x+2 -2x(x-1) -2
TTOU €ival TO TTNAIKO TwV KAICEWV TWV TTaPATTAVW EUBEIWV.

, , L f(0), Q)
Etopévwg, «kovid» ato X, =1 1ox0el ——[1 —
g(x) 9'(1)

im0 _ )

=1g(x) 9'(2)

, TO OTTOi0 UTTO HOP®PH opiou YpAPeTal:
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2XOAIO

H SIamTioTWon ToU 6T «KOVTé» OTO 0 =1, Tipég Twv ouvaptioewy f(x)=Inx kai g(x)=1-x’

mmpooeyyidovrair atrd TIG TIWEG TWV EQATITOPEVWY TOUG Yy = X —1 KOl Yy = —2X+ 2 PTTOPEi va YiVEl Kal

Me TN BorBeia evog duvapikou Aoyiopikou (1mx. Geogebra), wg €ENG:
MapIoTAvVoUpE YPaPIKG TIC CUVAPTACEIG Y =INX kot Y =1—X* kal OTn OUVEXEIQ XAPAGTOUHE TIG
EQATITOPEVEG TOUG Y = X—1 Kal Y =—2X+ 2 QVTIOTOIXWG (OXNAMHa 7).
‘Etrema, kavoupe aAAeTTdAANAa ZOOM kovtd oto onpeio A(L 0) . ©a Traparnpriooupe 01N y =Inx
Ba ocuptrécel pe TNV eubeia y=x-1, evw n y=1- x* Ba oupTTéoEl Pe TNV €uBEia y=-2X+2.

(oxnua 8).

y=-2x+2 y=x-1

§2.10 (Mporeivetal va diaTedei 1 SIBOKTIKA WPA)

O1 800 (2) dIDAKTIKEG WPEG TTOU ATTOPEVOUV ATTO TOV GUVOAIKG apIBud TwV TTPOTEIVOUEVWY WPWV Va

diateBouv yia 1TIAuon ETTAVOANTITIKWY QOKHOEWV.

KegpdAaio 3° (Mpoteivetal va diateBouv 20 S15AKTIKEG WPES).

§3.1 (Mporeivetal va diaTeBOUV 2 SIBAKTIKEG WPEG).

A) Na d06¢i Eugpaon ota TTpoAUaATA TTOU SIATUTTWVOVTAI 0TO OXOAIKO BIBAIO TNV apxn TNG
€VOTNTOG KAl VO TOVIOTEI N onuagia TNG avtioTpo@ng diadikaciag Tng TTapaywyiong. Oa nrav KaAo
va oudntnBouv d1e€odIKA oplouéva atd auTtd ) GAAa avaAloya, WOoTE va TIPOKUWEI N onuacia TnG
QpPXIKNG ouvapTNOoNG.

B) Na oulntnBei poévo n mpwtn TTapdypa@og TTou apopd aThv TTapdyouca cuvdpTtnon. To adpioTo
OAOKANPWHA TTAPAAEITTETAI KOl avTi TOU TTivaKa adpioTwv oAokAnpwudaTwy (oeA. 305) va dob¢i o
TTAPAKATW TTIVAKAG TWV TTAPAYOUCWY PEPIKWY BACIKWY CUVAPTHOEWV.
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AIA ZuvdpTnon Mapdyouoeg
1 f(x)=0 G(x) =c, CER’
2 f(x)=1 G(x)=x+c, ceR
1
3 f(x)== G(x)=In|x+c, ceR
X
X0c+1
4 f(x)=x" G(x)= +c, cell
o+1
5 f (X) =ovwx G(X)=nux+c, cell
6 f (X) = nux G(X) =—ovvx+c, cell
1
7 f(X)=— G(X)=epx+c, ceR
ovV X
1
8 f(x)=—5 G(X)=—opx+c, ceR
' x
9 f(x)=¢e" G(x)=€e"+c, ceR
10 f(x) =" G()=2+¢, cel
Ina
2nueiwon:

O1 rutTol Tou TTivaka autou IoXUoUV O€ KGBe d1daTnua GTo OTTOIO O TTAPACTACEIS TOU X TTOU

gupavidovrar Exouv vonua.

O1 800 1816TNTEG TWV AOPIOTWY OAOKANPWHATWY OTO TEAOG TNG OeAidag 305 ptTopolv va
avadIaTUTTWBOUV WG £ENG:
Av ol guvapTioelig F kai G eival Tapdyouoeg Twv f kal g avTioToixwg kal o A gival évag
TTPAYUATIKOG apIOudG, TOTE:

i) H ouvaptnon F +G eival yia mapdyouoa Tng ouvdptnong f +g kai

i) H ouvaptnon AF eival pia Tapdyouca TG ouvapTnong Af .

O1 epappoyég Twv oehidwy 306 kal 307 va yivouv e Tn Xprion Twy apxIKwy ouvaptiocwv. Na

AuBouv povo ol aoknoeig 2, 4, 5 kail 7 Tng A" Opadag.
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§3.4 (Mporteiveral va diateBouv 5 dIOAKTIKEG WPEG).

Na yivel avaAuTIKA TO TTPWTO PEPOG TTOU aPopd OTOV UTTOAOYIOHO Tou eUBadou TTapaoAikou
Xwpiou. ZTn cuvéxela va yivel d1a1o0nTIKA TTPOCEYYIoN TNS £vvOoIag TOU OPITUEVOU OAOKANPWHOTOG
Kal va ouvoeBei e To euPaddv 6tav n ouvdptnon dev TTaipvel apvnTIKES TIMEG KOl JUE TOV
uttoAoyioué Tou TTapapoAikoU Xwpiou TTou TTponyABnke. Na yivel n epapuoyr] Tou BiBAiou yia To
oAokAfpwua oTabepAg ouvdapTnong Kai ol 1I8I0TNTEG TTOU GKOAOUB0UV.

§3.5 (MNporteivetal va diateBouv 5 dIBOKTIKEG WPEG).

Na d08¢i £Eugpacn oT1o GXOAIo TToU aPopd GTNV ETTOTITIKI ATTOSEIEN TOU CUUTTEPATHATOG.

§3.7 (MNporteivetal va diateBouv 4 dIBOKTIKEG WPEG).

O1 4 3IBAKTIKEG WPEG TTOU ATTONEVOUV (aTTO TOV OUVOAIKG apiBud Twv wpWv TTOU TTPOTEIVETAI Va

o1ateBoUvV yia To Ke@&Aaio auTd), TTpoTeiveTal va dlaTeBoUv yia €TTIAUCT) ETTAVOANTITIKWY OOKACEWV.

Emonuavon

1. Oitomor (uy) =ovvy (ogh. 224) kai (ovvy) =—nuy (O€A. 225) va 50600V Xwpig aTTOdEIEN

KaBwg Kai

2. H Aoknon 8a tng B” Ouddag (oeh. 96-97) va didaxBei wg epapuoyn yia va PITopei va
XPNOIYOTTOIEITAI OTNV £TTIAUCT AOKACEWY, XWPIG aTTOdEIEN.

3. 270 €l0aywylko Keipgevo (oeA. 233) Tng TTapouciaocng TG €vvolag TNG TTapaywyou ouveeTng
ouvapTnong, N ouvapTnon Yy=nu2X VO AVTIKATAOTOBEi a1rd piIa AAAn, yia TTapadelyya Tnv
y =In2x

((Ian)' =(In2+Inx) =(In2) +(Inx) =O+%=§j.

4. A6 1n OI00KTEA-EETOOTEN UAN eCaipouvTal o AOKNOo€IC Tou OXoAlkoUu BifAiou TTou
ava@EpovTal o€ TUTTOUG TPIYWVOMETPIKWY ApPIBPWY aBpoiopaTog YywVvIwy, OI0QopAs YWVIWVY Kal

dITTAdoIag ywviag.

A" Ta&n Eotrepivou EMA.A.
MAOHMATIKA OETIKHZ - TEXNOAOIKHZ KATEYOYNZHZ

l. Eicaywyn

H UAn ota MaBnuaTtikad kateubuvong A" EtrayyeApaTtikou Aukeiou, 0TO JEYOAUTEPO PEPOG
TNG, ATTOTEAEI MIa €lI0aywyn Twv PJaBnTwv oTIg Bacikég Evvoieg TG MabnuaTikrg AvdAuong. Otwg
£xel TTpokUYel atmd diebveic épeuveg aAAG Kal atmd €peuveg TTOU €XOUV YivEl OTR XWPA PaAG, Ol
MaBNTEG avTIMETWTTICOUV ONUAVTIKA TTPORAAUATA OTNV KATavonon Twy evvolwy TnG AvaAuong.

O oxnNuUATIoONOG OCWOTWV  EIKOVWYV VI  JIa  PabnuaTikrp évvola  aTtroTeAEl  avaykaia

TpoUTTe0eon yia Tnv Katavonon 1ng. O1 TpoTdoelig TTou akoAouBoUlv €xouv WG OTOXO Tn OWOTH
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dI100NTIKA KATAvONon Twv BACIKWY EVVOIWV KAl Twv BaoiKwyv BewpnudTwy, PE TRV avdATITUEN

OWOTWV EIKOVWY KAl aQVTINYEWY, KABWG Kal TV avatrtuén deg1oTrTwyV yia TN AUon TTPOBANUATWVY.

Il. AiIdakTéa UAN

ATTO 10 BIBAI0 «MaBnuaTikad OTIKNG kal TexvoAoyikAg KateuBuvong» I Tagng MNevikou Aukeiou
Twv Avdpeaddakn ZT., K.a., £ékdoon 2013

MEPOX A
Keg. 2° : Miyadikoi apiBuoi

2.1 H évvoia Tou MiyadikoU ApiBuou
2.2 MNpageig oto ouvoAo C Twv Miyadikwv

2.3 Métpo Miyadikou ApiBuou

MEPOZ B

Keg. 1°: Oplo - Tuvéxela ouvdpTnong

1.1 MNpayuaTikoi apiBuoi

1.2 >uvapTAoEIG.

1.3 MovoToveg ouvapTACEIS - AvTioTpogn ouvapTtnon.

1.4 Opio ouvdptnong oT1o XeR

1.5 1816TNTES TWV OPiIWV (XWPIG TIG ATTOBEIEEIS TNG UTTOTTAPAYPAPOU: «TPIYWVOUETPIKG OpIa»)
1.6 Mn TTETTEPACUEVO OPIO OTO XoeR

1.7 Opio ouvdpTnong oTo ATTEIPO

1.8 Zuvéxela ouvapTnong

Keg. 2° Ala@opikdg Aoyioudg

2.1. H évvoia Tng TTapaywyou (Xwpig Tnv uttoTrapdypa@o: «Katakopu@n QATITOPEVN»).

2.2. NMapaywyioiyeg ouvaptioels - Mapdywyog ouvdptnon.

2.3. Kavoveg Tmapaywyiong, Xwpig tnv atmodeign Tou BewpruaTtog TTOU avag@eépeTal OTnv
TTaPAYWYO YIVOUEVOU CUVAPTACEWV.

2.4. PuBuo6g PeTaBOARG.

2.5. Oewpnua Méong Tiung Alagopikou Aoyiouou.

2.6. Zuvétreieg Tou Ocwpnpatog Méong TiuAg.

2.7. Tommka akpoTaTa cuvdptnong, Xwpig Tnv ammédeign Tou BewpnuaTog TnG oeAidag 262 Kai
XWPIg To0 Bewpnua TNG oelidag 264 (KPITAPIO TNG 2nG TTaPAYwWYou).

2.9 Aouutrtwreg — Kavoveg De L’ Hospital

MapaTnpiRoEIC:

1. Ta BewpAuaTa, Ol TTPOTACEIG, Ol ATTOOEIEEIC KAl O AOKACEIG TTOU QPEPOUV QOTEPIOKO OF
di1daokovTal Kal dev e¢eTdgovTal.

2. O1 epapuoyég kal Ta TTapadeiyuara Twv BiBAiwv dev egeTdlovtal ouTe WG Bewpia oUTE WG
aokAoelg. Mmopoulv, Ouwg, va xpnoigotroinBolv wg TPOTACEIS yia TN AUCON aOKACEWvV R TNV
aTrédEIgN GAAWYV TTPOTACEWV.

3. ECaipouvtal atrd tnv didakTEQ - €€eTaOTEQ UAN 60O BEPATO ava@EPOVTAl OTNV EKOETIKN Kal
AoyapiBuIKr cuvapTnon.

35



Il. Alaxeipion di1dakTéag UANG
H diaxeipion civai n idla e Tnv Tpoteivopevn yia m I Tagn Tou Hugpnoiou EtrayyeApaTtikou
Nukeiou, e TNV akéAoubn dla@opOoTToiNaN WG TTPOG TIG WPES dIBACKAAIAS avd KeQAAalo Kal

TTapAypaQo:

MEPOZX A’: AAyeBpa

KegpdAaio 2° (Mpoteivetal va diateBouv 15 S15AKTIKEC WPEC)

EidIkoTEPQ:

§2.1 - §2.2 (MporteiveTal va dlaTeBOUV 6 dIDAKTIKEG WPEG)

§2.3 (Mporteiveral va diateBolv 7 dIDAKTIKEG WPEG).

O1 800 (2) WwpEG TTOU ATTOPEVOUV ATTO TOV CUVOAIKO apIBUO Twv TTPOTEIVOUEVWY WPWV Va d1aTEBOUV

yia €TTIAUCT AOKAOEWY aTTO TO OUVOAO TOU KEPAAQiou.

MEPOZ B': AvdAuon
KegpdAaio 1° (Mpoteivetal va d1ateBouv 38 S15AKTIKEG WPES)

EidikéTepQ:

§1.1 (Mporteiveral va diateBouv 2 dIDAKTIKEG WPEG)
§1.2 (Mporteiveral va diatebouv 2 dIDAKTIKEG WPEG)
§1.3 (Mporteiveral va diateBouv 3 dIDAKTIKEG WPEG)
§1.4 (Mporteivetal va diateBoUV 4 SIBOKTIKEG WPEG)
§1.5 (Mporteivetal va diateBolv 7 dIBAKTIKEG WPEG)
§1.6 (Mpoteiveral va diatebouv 4 dIDAKTIKEG WPEG)
§1.7 (Mporteivetal va diateBoUV 5 SIBOKTIKEG WPEG)
§1.8 (Mporteivetal va diateBolv 11 JIBAKTIKEG WWPEG)

KegpdAaio 2° (Mpoteiveral va d1ate0oUv 46 S15AKTIKES WPES)

§2.1 (Mporteiveral va diateBouv 8 dIDAKTIKEG WPEG)
§2.2 (Mporeivetal va diaTeBouv 3 SIBAKTIKEG WPEG)
§2.3 (Mporeivetal va diaTeBOUV 6 SIBAKTIKEG WPEG)
§2.4 (Mporteiveral va diateBouv 4 dIDAKTIKEG WPEG)
§2.5 (Mporeivetal va diaTeBoUV 5 IBAKTIKEG WPEG)
§2.6 (Mporteivetal va diateBouv 6 dIDAKTIKEG WPEG)
§2.7 (Mporeivetal va diateBoUV 7 SIBOKTIKEG WPEG)

§2.9 (Mporeivetal va diateBoUV 5 SIBOKTIKEG WPEG)
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O1 800 (2) BIBOKTIKEG WPEG TTOU OTTOMEVOUV ATTO TOV OUVOAIKO apIBUO TWV TTPOTEIVOUEVWV WPWV VO

d1aTeBoUV yia £TTIAUCH ETTAVAANTITIKWY AOKINOEWV.

Emonuavon

1. O 1m0l () =ovvy (oeh. 224) kai (ovvy) =-nuy (o€, 225) va 50Bolv Xwpig aTTOdEIEN

KaBwg Kai

2. H Aoknon 8a tng B” Opdadag (oeA. 96-97) va di1daxbei w¢g €pappoyh yia va JUTTopEi va
XPNOIYOTIOIEITaI OTNV €TTIAUCT AOKACEWY, XWPIG atTédeIgn.

3. Z10 €lI0aywyIkO Keipevo (oeA. 233) Tng Tmapouaiaong Tng €vvolag Tng TTapaywyou oUveEeTng
ouvaptnong, n OuvapTnon y=7u2X VA QVTIKATOOTABei ammd pia GAAn, yia TTopAadelypa Tnv
y =In2x

((mzx)’:(|n2+|nx)':(|n2)’+(|nx)':o%:%).

4. At Tn didakTéa-e€eTacTéEQ UAN e€auipouvTal ol AOKACEIG Tou axoAikou BiBAiou TTou avagépovTal
o¢ TUTTOUG TPIYWVOUETPIKWY aPIBPWY aBpoiouatog ywviwy, dIaQopds YwvIwV Kal OITTAACIOG

ywviag.

MaBOnuaTtikd Kal ZTOIXEIO ZTATIOTIKAG

MdOnua EmiAoyng I’ 16&ng Huepnoiwv kai A" Eotrepivwyv EMA.A.

l. AidakTéa UAN
AT 10 BIBAI0 «MaBnuatikd kai toixeia ZTanoTikig» TG I Tagng Mevikou Aukeiou Twv A.

AdauotToulou K.a., ékdoon 2013

Keg. 1°: Ala@opikdg Aoyiouédg

1.1. ZuvopThoeig

1.2.  H évvola Tng TTapaywyou

1.3. Tlapdywyog cuvaptnong

1.4. Eo@appoyég Twy Mapaywywy, Xwpeig To KPITAPIO TNG 2nG TTapaywyou

Keg. 2°:  ZTtamioTiki

2.1. Baoikég évvoieg

2.2. lMapouciaon ZTtaTmioTiIKwv Aegdopévwy, Xwpic Tnv umrottapdypa@o «KAGoEISC Avioou
TTAGTOUG»

2.3. Métpa ©Oéong kai  AlaoTropdg, Xwpig TIGC UTTOTTApaypa@oug:  «EkatooTnuépiay,
«EvdoteTaptnuopiakd €Upogy» kal «ETikparouoa TiuA»

Keg. 3% MBavoTnTEg

3.1.  Asgypatikdg Xwpog-Evdexdueva
3.2.  'Evvoia Tng MBavotnTag
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MNaparnpRociq:

1. Ta Beswpnuara, ol TTPOTACEIS, Ol ATTOOEICEIC KAl Ol AOKNAOEIC TTOU QPEPOUV QOTEPIOKO OF
dIdaoKovTal Kal Ogv e¢eTadovTal.

2. O1 gepapuoyég kal Ta Trapadeiypata Twv BIBAiwv dev egetdalovial olTe WG Bewpia ouTe WG
aokAoelg. MTTopouv, OUwG, va XpnoigotroinBolv wg TTPOTACEIS yia TN AUon aOKACEwv, A TNV
a1rodEeIEN AAAWY TTPOTACEWV.

3. O11UTT0I 2 KOl 4 Twv ogAidwy 93 kai 94 Tou BiIfAiou «MaBnuaTikd Kai ZToixeia ZTATIOTIKAG» Ba
divovTal oToug PaBnTég TO00 KaTd Tn diIdacKaAia 600 Kal KATA TNV £££Ta0N BEPATWY TWV OTTOIWV N
QVTIMETWTTION ATTAITEI TN XPRON TOUG.

Il. AiIBakTIKR dlaxeipion
KegpdAaio 1. MpoTteiveral va diareBolv péxpl 15 S10AKTIKEG WPEG.

2€ OAo TO KEQAAQIO YivETAI EUPEIA XPHON TNG ETTOTITEIAG KAI TWV TTAPADEIYUATWY YIA ThV

EpMNVEIa Kal yia TNV Kartavonon Twv dIAQOopwY EVVOIWV KAl TTPOTACEWV.

2tnv apxni ¢ §1.1 yivetal pia ocuvropn ava@opd oOTnv €vvold TNG Oouvdaptnong Kal Twv
1I010TATWY TNG. MoAAéEG atmd TIG €vvoleG Kal TOUG GUMPBOAICHOUC auToUu Tou Ke@aAaiou eival Adn
YVWOTA OTOUG pabnTég atrd mTponyoUudeveg TALeEIG yI' autd kal n didaokaAia Toug dev TTPETTEl va
oToxeU€El TNV avAAUTIKA TTapouciach Toug, aAAd OTO va Ta ETTAVAQPEPOUV Ol JOBNTEG OTN PVAMN

TOUG, €TTEIBN Ba TOUG XPEIOOTOUV OTA ETTOPEVA KEQAAQIQ.

Z1nv idla TTapdypa@o TTapoudidleTal JEowW TTaPAdEIYUATWY KAl XWPIG JaBnuartikf auatnpotnTa
n €vvola TOU OpioU Kal YiveTal pia oUVTOPN ava@opd oTnv £vvola TnG OUveEXOUG OuvdapTnong.
Emonuaiveral 611 n 01daoKaAia Twy EVVOIWY AUTWYV OeV OTTOTEAEI QUTOOKOTTO, AAAG oTOXEUElI OTNV
TIPOETOIYNACIA yId TNV €loaywyrn TNG £vvolag TnG Trapaywyou. Aegv TIPETTEl ETTOPEVWG vd
kaBuoTeprioel n o1dackaAdia pe aokotn "acknaloloyia". Kard 1n O1dackaAia Twv €vvoliwv TNG
TTApaypaPou auUTHG, yia ££oikovounon XpOvou, GUVIOTATAI O TTIVOKEG, Ta OXAUATA KAl N epunveia
TOUG VO TIpOoQEpovTal O OIOPAVEIEG ] O QWTOTUTTIEG ], OTNV TIEPITITWON TTOU AUTO E€ival

aduvaTov, oI yadnTég va XpnaoiyoTrolouv Ta BifAia Toug.

ZXETIKA PE TNV €vvola TNG ouveXoUg ouvapTnong agicel va TrTapatnpriooupe OTI N TPpOTa0N

lim f (x) = f(X,) pag mAnpo@opei 61 o1 TIWEG Tou f (X) eival TTOAU kovta aTto f(X,), dTav 10 X
X=X

gival TTOAU KOVTd OTO X,. AUTO Onuaivel 0TI PIKPEG HETABOAEG OTO X £XOUV WG ATTOTEAETHUA HOVO

MIKPEG METARBOAEG OTIG TIMEG MIOG OUVEXOUG oUVAPTNONG.

21nv §1.2 eic@yeTal n évvola TnNg TTaPAYWYOU WIag ouvdptnong o€ éva onpueio Tng. H
TTapAywyog gival éva atro Ta BepeAiddn epyaeia Twv MaBnuaTikwy Kal XpnoIUoTTolEiTal o€ éva

eupl QACHA ETTICTNHWV.
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MNa Tov 0pICPO TNG TTAPAYWYOU AKOAOUBEITal n 10TOPIKY TTopeia TNG €EEAIENG TNG €vvolag.
Mapatnpouue Kar apXdag Om w¢ e@atTopévn evdg kKUukAou (O, R) ot éva onueio tou A Ba
MTTOpOUCOaUE VO OpPICOUNE TNV oplakr B£on uiag Téuvoucag AM, kaBwg 1o M Kivouuevo TTédvw aTov
KUKAO Teivel va ouptréoel pe 10 A. Me Bdon Tnv Tmapatrpnaon auth opifoude WG eQATITOMEVN TNG

KAUTTUANG piag ouvdptnong f oe éva onueio Tng A(XO, f(xo)) TNV €UBcia n otroia diEpxeTal aTTd TO

f(Xo + hh)_ f(XO)_ Ag diveTal 0 TUTTOG TNG

A Kal €£xel wg ouvTeAeoTh dleUBuvong Tov apIBPO A= A'r%
%

egiowaong NG e@armTopévng TNG KautUANG piag ouvdptnong f oe éva onueio NG (X, f(Xy)).
Oupwg, péoa atmmd e@appoyEég, €gnyeital o TPOTTOG YE TOV OTToi0 TTPoodlopileTal KABe @opd n
EQATITOUEVN QUTH, a@oU YyVwPICoUPE €va onueio TNG Kal PTTOPOoUPE va BPoUlE TO OUVTEAEOTH
O1eUBUVOoN G TNG. Ag YiveTal £TTIONG ava@opd oTnV £vVvola TNG KATAKOPUPNG £QaTTTopévng. MaBnTég
ME auénuévn paBnuaTikh TTepIEPyEIa Ba IKAVOTTOIROOUV TIG avalnTAOEIG TOUG auTEG oTa MaBnuaTika

NG OETIKNAG Kal TG TExVoAoyIKAG kaTeuBuvong TG I Aukeiou.

2TN cuvéxeld, SIATTIOTWVETAI OTI KAl GAAQ TTApadeiyuaTa, OTTWG O TTPOCdIOPIoHUOS TNG OTIYUIAIaG
TaXUTATOG €VOG KIVNTOU, TOU Oplakou k6oToug otnv Olkovouia, TNG TaxuTnTag YIag avTidpaong oTn
f(ty +h)—f(t)

. . To 6pIo auTo,

Xnueia KTA., 0dnyouv OToV UTTOAOYICHO £VOG Opiou TNG HOPPNG Llrrg)
_)

otav uTTdpxel, ovoudadetarl rapaywyog g f ato t;. Puoikd 1o TTPOBANA TNG EQATITOPEVNG KAI TO
TTPOBANUA TNG OTIYHIAIOG TaXUTNTAG €XOUV TTPOETOINACEI TO €8AQOG, WATE va Yivel aTTOOEKTOG Kal
KatavonTtég 0 opIoudg TNG TTOPAYWYOU HIOG CUVAPTNONG O€ £va ONUEIO TNG KAl N EPUNVEIA TG WG

pPUBPOU PETAPBOARG.

2tnv §1.3 opiCeTal n (TTpwTN) TrApdywyog uiag ouvdptnong f. Me Tov 6po rapdywyog Tng f
evvoeital n ouvaptnon f ', n omoia o€ kKGBe onueio x Tou Tediou opiopou TG f, éTTou auTh eival
TTapaywyioiun, avtioToixicel Tnv mapdywyo Tng 010 onueio autd. Me avaloyo TpOTTO opideTal Kal N
SeuTepn Tapdywyog NG f kal wg Tapadeiypara avagépovtal n Taxutnta u(t)=x'(t) kai n
emrayxuvon a(t)=x"(t) otnv euBlypauun kivnon &vog ocwpatog. AkoAouBei n TTapaywyion
Baoikwyv OuvapTAOEWY Kal Ol KAVOVEG Trapaywyiong abpoiopatog, yivouévou, TrnAikou Kai

oUVvOEeTNG ouvapTnong. AvagépovTal uovo ol atrodeifelg Gowv TUTTWV Kal KAVOVWYV gival atTAEG.

Emonuaivetal 0TI OTIG TPIYWVOUETPIKEG OUVOPTNOEIS 77X, oLUVX Kal £hX TO X EKPPALEl TO
METPO MIaG ywviag oe akTivia (rad). Av 6 cival 10 PETPO TnG idIAG ywviag o€ poipeg, TOTE
Vd
X=nub’ ka1 Xx=——40 . Emouévwg,
TTUX =11 180 HEVWG

V4 T
9°Y. = XY, = X) X, =cvVX-— =DV
(7u0°) = (Mux)y = (X)X, 180 180

Avdaloya cupTreEpdouaTa I0XUOUV Kal YIA TIG AAAEG TPIYWVOUETPIKEG OUVAPTHOEIG.
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2mnv §1.3 uAoTtroigital 0 KUplog OTOX0G TnG OIdacKaAiag Tou Ke@aAaiou, TTou eival n
XPNOIYOTIOINON Twv TIOPOYWYWV OTOV TTPOCOIOPICKO  Twv  akpoTdtwyv. OTwg Kal  OTIg
TIPONYOUUEVEG TTAPAYPAQPOUG, £TOI KAl €OW yia TNV KaTavonon Twv IGI0TATWY KUpPIOPXEi N
YEWUETPIKA eTToTITEIO. MO va ouvdeBei KaAUTEPA N oxéon TOU TTPOCHMOU TNG TTPWTNG TTaPAYWYOoU
ME Ta aKPOTATA, PTTOPEI O BIBACKWY va avagépel TTapadeiyyarta kal amd 1 Puoikni. ‘ETol, oTo
Tapadeiyua G oelidag 39 Tou BIPAiou utTopoUpE va TTapaTnPricoulE OTI OTAV TO cwua PTACE!
OTO UWPNAGTEPO OnueEio, N TaXUTNTA Tou TIPETTEl va PNdevioTel, OI0TI DIOPOPETIKA TO cwua Ba
ecakoAouBouoe va avefBaivel. ETTopévwg, Bpiokoupe OTI N XPOVIKA OTIYUR t TTou Ba €Xouue TO
uéyioTo Uwog, dnAadn To péyioTo TS ouvapTnong h(t)=20t-5t%, eivar étav u(t)= h'(t)=20-10t=0. Apa
yla t=2 éxoupe 1O PEYIOTO UWOG, TTou gival ioo pe h(2)=40-20=20.

O1 péBodor Tou Alagopikou AoyiopoU yia Tov TTPOCOIoPIoUSO Twv aKPOTATWY TIMWV €VOG
MeTaBaAAOUEVOU PEYEBOUG £XOUV TTPOKTIKA €QAPHOYH O€ TTOANEG TTEPIOXEG TWV ETTIOTNHWY AAAd Kal
NS KaBnuepivg Cwng. MNa tnv emiAuon TéTolwy TTPORBANUATWY aUTO TTOU KUPIWG TTPOEXEI €ival N
METOTPOTT] TOU TTPOPAAUATOG TTOU gival SIOTUTTWHEVO OTAV KABNUePIviy YAWooa oe TTPORANPa
MeyioTou 11 €AayxioTou pe Tov OpIoPO HIag ouvdpTnong, TnG oTroiag TpETTel va Bpebouv Ta
aKpOTATA. Eival OKOTTINO ETTOUEVWG VO TOVIOTOUV e TN BoRBeia KatdAAnAou TTPoBARHATOG O apXEG
"eTriAuong TTPOBAANATOC", TIG OTTOIEG €XOUV YVWPIoEl O JaBNTEG o€ TTPONYOUUEVES TAGEIG, Kal v
TPOCAPUOCTOUV OTN OUYKEKPIPEVN KaTtdoTtaon. Emonuaivetar 611 n  dladikaoia etmiAuong
TpoBAAUaTog &ev cival TiTTOTa AAANO TTOPd I CUAAOYA OTPATNYIKWY, TIG OTTOiEG KABE Aoyikd

OKETTTOPEVOG AVOPWTTOG TTPETTEI VA XPNOIKOTTOINCEI TTPOKEIMEVOU VA AVTIMETWTTIOE! £va TTPOBANMA.

2XETIKG pe Tnv emmidAuon mpofAnudaTtwy e TN Ponbeia Tou Alagopikou Aoyiopuou TIPETTEl va
avaeepBei 611 TTOAAG TTpoPAAUaTa peyioTou 1 eAaxioTou TrepIEXouv BIAKPITEG PETABANTES. Ta
TaPAdEIyUA, O APIBUOG TwV TTAPAYOUEVWY HOVAdWY €VOG TTPOIOVTOG, KABWGS Kal 0 aplOuds Twv
epyalopévwv o éva €pyooTdoIo TTPETTEI va gival pn apvnTikoi aképaiol apiBuoi. O Aiapopikdg
NOYIOUOG OuwG dev e@apudleTal atreuBeiag o TTPORAANOTA TTOU TTEPIEXOUV OIAKPITEG WETARBANTEG.
QoTO600, PTTOPOUNE HEPIKES POPES va 00NnNynBouue oTn AUon evég TEToIoU TTPORAANATOG UTTOBETOVTAG
OTI KGBE peTaBANTA TTAiPVEl TINEG 0€ OAO TO GUVOAO TWV TTPAYUATIKWY APIBUWYV ) o€ KATToIO dIdoTnud
TOU, OKOPO KAl av n QUOIKN €punveia TNG METABANTAG €xel vonua pévo yia Slokpitég TIéES. ETol,
xpnoigotroiwvtag 10 Alo@opikd Aoyiopd Bpiokoupe pia AUon yia T0 pabnuatikd povtédo, n oTroia

eATTiCoupE OTI TTpOOEyYiCel TN AUCN TOu TTPAYUATIKOU TTPORARUATOG.
eviKd, pe TN dIdaoKaAia Tou Ke@aAaiou auTou ETTIBILKETAI O HABNTEG:

¢ Na kartavorjoouv Tnv £vvoia TNG TTOPAYWYOU Kal va PTTOPOUV va TNV €punvelouvV wg pubud
METABOANG.

o Na ptTopouv va BpioKouv TIG TTaPAYWYOUS CUVAPTACEWV.

¢ Na karavorjoouv 0TI N yvwaon Tou puBuou PeTaBOANG evog HeTABaAAOEVOU peyEBoUG pag divel

XPNOIMES TTANPOPOPIES yIa TO id10 TO PEyeDOG.
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e Na ptTropouv pe Tn BoARdeia Twy TTapaywywy va €TIAUOUV TTPORARUATA OKPOTATWV.

KegpdAaio 2 MpoTteiveral va diateBouv péxpl 16 S1IBAKTIKEG WPEG.

v §2.1 mpémel va katafBAnBei TTpooTtdBeia, woTte Pe KATAANAa  TTapadeiypata va
KATAvOrRoouV oI JaBnTég TIG £vvoieg TTANBUO NGOG, peTaBANTH (TTOCOTIKA, TTOIOTIK), ATTOyPA®N Kal
Ociypa. Na dieukpiviotei o011 O OUMTIITITEl TO GUVOAO TWV TIMWV MIAag METARANTAG ME TIG
TTAPATNPNOEIG ATTO TNV £££TAOT €VOG TTANBUCUOU WG TTPOG TN WETABANTA auThA. MNa TTapddeiyua, ol
TINEG TNG METABANTAG “opdda aipatog” gival A, B, AB kai O, evw ol TTapatnpnoelg atmo tnv e¢€tacn
OEKa atouwyv PTTopEi va gival A, A, B, B, B, AB, A, AB, O, B.

Otav eival TPAKTIKG aduvaTto 1 OIKOVOMIKA aOUUQOPO VO E€EETACOUMNE KABe MEAOG €vOg
TANBUoPOoU, odnyoUpaoTe OTNV £EETACN VOGS AVTITTIPOOWTTEUTIKOU dgiypaTog. Eival onpavtikd va
avayvwpioouv ol JadnTég mn xenoiudtnTa Tou deiyhaTog, atrd To OTT0i0 PTTOPOUV va TTPOKUYOUV

agIOTNIOTEG TTANPOYPOPIES YIa OAOKANPO TOV TTANBUCO.

21NV §2.2 TTOPOUCIALOVTAl Ol KATAVOUEG GUXVOTHTWY KOl Ol YPAPIKES TTapacTAoElg Toug. Mia
atTé TIG ATTAOUOTEPES DIABIKATIES YIO TNV OPYAVWOT) KOl TN CUVOTITIKA TTapoudiach Twy dedoUEVWYV
gival n KaTavour CUXVoTATWY. H KaTavour] cuxvoTATwy Bewpeital wg 1o TTPWTo PrAPa o KEBe
avdAuon oedopévwyv. Avaloya opifovial N KATAVOUR OXETIKWY CUXVOTATWY, N KATOVOWN

aOpPOICTIKWY CUXVOTATWY KAl N KATAVOWI GBPOICTIKWY OXETIKWY CUXVOTATWV.

O1 yadntég TrPéTTel va Katavooouv OTi:

H (arméAutn) ouxvotnta v piag TIMAG X; ONAWVEI TTO0EG QOPEG ePPAVICETAI N TIUR X; OTO

ociypa.

e H oxetik ouxvoetnta f; ekppadel 10 TTOCOOTO (£TTi TOIG %) MIAG TIUNG X;, N OTIOIA EPPAVICETAI
oTo Jeiyua Twv Vv TTapatTNPAoEWY. I’ Autd N OXETIKA CUXVOTNTA TTPOCYEPETAI YIO TH CUYKPION
TTANBuopWy, étav eEeTdlovTal wg TTPog TNV idla petaBANTH. BEBaIO UE TIG OXETIKEG OUXVOTNTEG
XAvoupe TIG aTTOAUTEG OUXVOTNTEG. AV OUWG Vv ival To PéyeBog Tou deiyparog, 101 v; = f; - v.

e H aBpoioTiki ouxvoTnTa N; Kai N aBpoIoTIKA OXETIKA ouxXvoTnTa F;, 01 0TToieg £Xouv vonua
MOVO vyl TTOOOTIKEG METABANTEG, ekppdalouv TO TARBOG Kal TO TTOOOCTO QVTIOTOIXWG TWV
TIAPATNPINOEWV TTOU Eival NIKPOTEPEG I IOEG PE X; .

e O1 yaBnTég TPETTEN VO PTTOPOUV VO TTAPACTACOUV YPA@IKA Ta dedopéva TTou EXOUV GUAAEEE,

XPNOIMOTTOIWVTAG KABE @opd To KATAAANAO didypauua. Akéun TPETEl va gival o€ Béon va

«dlaBafouvy Ta didpopa diIaypAPUATA TA OTTOIO TTAPOUCIAfouV PE APECO KAl OPYAVWHEVO TPOTTO

TA OTOTIOTIKA O£dOMEVA KAl ETTITPETTOUV OPICHEVEG QPOPEG VA QAVOUV APECWGS Ol OXECEIC TTOU

evoeXouEVWG UTTApYOoUV. MPETTEl OUWG va ETTIOTACOUNE TNV TTPOCOXA Twv padntwy, divovtag

KatdAAnAa TTapadeiypara, yia Tov KivOuvo TTapatrAdvnong TTou UTTAPXEN aTTé TV avayvwon
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€VOG OTaTIOTIKOU dlaypdupatog. MNa Tapddeiyua, oto oxnpa 1 1a duo diaypduuata (a) kai (B)
aAva@EéPOVTal OTO TTOCOOTO TWV £PYACOUEVWY YUVAIKWY OTO OUVOAO TOU yuvaikeiou TTAnBucuou
MIOG XWpag avw Twv 16 eTwv. Aivouv Ouwg evieAwg OIOQOPETIKN €IKOVA YIa TO TIWG

peTaBAAAETal TO TTOCOOTO QUTO.

0T ®
(@)

45 +

50—
40— w0+
30—

20— 35+

10

I I I I I I 30 I I I |
T T T T T T | | | |
69

1 1
T T
1965 67 60 71 73 75 77 79 81 1965

Zxnua 1

To didypaupa (B) TTpokUTITEl a1 TO (O), AV ATTAWG PeyeBUVOUUE TNV KAiJaka oTov déova Twv
Y, OMIKPUVOUE TNV KAIJOKa oTOoV Agova Twv X Kal BEwprooulE WG apxr HETPACEWY OToV GEova
TwVv y TNV €vdeiEn 30. AvAAoyeg TTAPATTOINCEIG UTTOPOUV VA TTPAYUATOTTOINBOUV E TO
paBddypaupa KatTaokeudlovTag Ta opBoywvia Pe dIaQopeTIKO TTAGTOS. Me TOV TPOTTO auTo N
oTToIadATTOTE BIAPOPA OTIG CUXVOTNTEG eu@aviCeTal TTOAATTAdoIa aTrd 6,11 TIpayuaTiKG gival. Na
Tapadelyua, av yia Tnv doknon 9 oeA. 80 TapaoTACOUHE TO I0TOYPANKA GUXVOTHTWY OTTWG

TTAPOKATW,

;% 40

30 1

20 1

10 1

— [ ]

Adpioa TTAOK I AEK ' ITAO IOkuumaKégl

TOTE N ATTEIKOVION TNG KATAOTAONG €ival TTapatrAavnTikA, o€ Bapog Tou MNMavabnvaikou Kal UTrép Tou

OAupTriokoU.
Ortav 10 pé€yeBOG TOU BeiypaTOC gival peydAo, eTIRBAAAETaI va yiveTal opadoTroinan. ZTnv

opadoTtroinon 1o TTARB0g TwV KAdoewV opileTal aubaipeTa atrd TOV £PEUVNTA CUPPWVA WE TNV
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Teipa Tou. MTTopei OuwG va xpnaoidoTroinBei kal o epTTEIpIKOG TUTTOG Tou Sturges: k =1+3,32:logv,
OTTOU K €ival 0 apIBPOg Twv KAGCEWY Kal v gival To JéyeBog Tou deiyuaTo .

Me Tnv opadotroinon £Xoupe aTTWAELIa TTANPOPOPIWY, N OTToia gival TOCO YeyaAUTEPN OGO
MIKPOTEPOG gival 0 apiBuég Twv KAGoewy. Ouwg, Pe TNV opadoTroinan SIEUKOAUVETAI N eTTECEPYQTIa

Twv 0edOUEVWY KAl N TTAPOUCIiacT] TOUG ival ETTOTTTIKOTEPN.
21NV § 2.3 ggeTdcovTal Ta PETPA BE0NG Kal SI0OTTOPAG MIAG KATAVOUNAG.

‘Evag peydAog apiBuédg dedopéviv PTTOPET 0€ TTOAEG TTEPITITWOEIG VA TTEPIYPAPE JE Eva HETPO
KEVTPIKAG TAONG Kal PE £va PETPO BdIaoTTopds. O1 yabnTég TTPETTEl va evnEPWOOUYV I TOUG
TTEPIOPIOHOUG Kal TIG ETTITITWOEIG ATTO TN XPnon kabevog ard Ta pérpa B€ong kai diacTtropdg. Eival
ETTIONG ONUAVTIKO va KATAVOAOOUV OTI JE TNV avTIKAaTaoTaon Twy dedopévwy atrd Eva YETpo B€ong
E€XOUWE PEV I OUVTOUN TTANPOPOPNCN, GAANG CUYXPOVWG EXOUME KAl JIO GNUAVTIKA ATTWAEIQ
TTANpo@opIwy. Av, yia TTapadelyua, BEAOUNE va TTANPOYOPHACOUE KATTOIOV YIa Tn BepuoKpaaia
MIag TTOANG Ba rTav Kataxpnaon va Tou dWaoupe TTARPN KATAAOYO TwV KABNUEPIVWV
Bepuokpaaiwy. Aivovtdg Tou OuwG yia ouvTodia Hovo Tn Péon €TNola BepUoKpacia oTTwadNTIOTE
Oev Tou divoupe TTAN PN €IKOvVa TNG METAROANG TNG Bepuokpaaiag aTtn dIdpKEIa TOU £€TOUG.

H péon miyAR €ival o pécog Opog Twv TTOPATNPHOEWY PIag Katavoung. H péon TR evog
TTANBUoPOU CUPBOAICeTal e M, evw €vOG BEIYMOTOG WE X . TN OTATIOTIKA CUMTIEPACUATOAOYIO
yivetanl d1akpion peTagu TG péong TIWNAG TTANBuoPoU Kai TG péong TIpNAG OgiypaTtog. Opwg oTo
BiBAio xpnoiyoTroigital yévo n péon TP dgiypatog kalr cupuBoAideTal ye X . H péon miyn €ival 1o
METPO TNG KEVTPIKNG TAONG, TO OTTOI0 XPNOIKOTTOIEITAlI CUXVOTEPA aTTO Ta AAAQ, KUPIWG ETTEION EXEI
TIG U0 AKOAOUBES 1810TNTEG:

a.To dBpoicua Twv aTToKAICEWY OAWV TWV TINWV aTrd TN YEoN TIUN €ival ico pe uNdév, dnAadn
i(xi —)‘():O. H 1816TNTa auTr €ival onUAvTIKn yia TNV TTapaywyn Kal TNy atrAoTroinon TToAAwvY
i=1
TUTTWV TNG ZTATIOTIKAG. Tnv epunveia autr Tng PEONG TIMAG PTTOPOUME va T OOUME Kal PE TO
TTaPOKATW TTapadelyua:

MNa kaBéva atrd Ta TapakdTw oUVOAa dESOPEVWY UTTOAOYICOUUE TN PEOT TIPA TOUG Kal

KOTAOKEUAJOUUE TO IOTOYPAUMA OUXVOTATWY. 2TOV agova 0X ONPEIWVOUUE PE “c” Tn yéan TIPA.

Mopatpioeig(x) Méon i(X) X(x, —X)
123 2 0 0 1
1 2 3 4 5 6 7 8 x
126 3 0 éh [ 1 [ 1
1 2 34 5 6 7 8x
2] |
1225 2,5 o . | 1
1 2 3 4 5 6 7 8 x
3
2
133388 4,333 0 L —|
0
1 2 3 4 5 6 7 8 X
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To id10 atToTéEAEOA I0XUEI TIPOPAVWG KAl OTNV TTEPITITWOT TTOU £XOUNE CUXVOTNTEG, OTAV N

Tapatipnon X; eppavigetal V; Qopég. TOTe 1I0XUEI N oXEoN

i(xi —-X)v; =0,
i-1

n otroia cUuQwva pe 6oa Epoupe ammd Tn Puaoikn deixvel 6T TO X €ival n B€on Tou KEvTpou

Bapoug k cwuaTdiwv e Bapn v;,v,,...,v, TOTTOBETNUEVA OTIG BETEIG X, X5 ,..., X, . AUTO QKPIBWG

PAivVETAI KOl GTA TTAPATTAVW IOTOYPAUMOTA OUXVOTATWY, OTTOU N YEON TIUN TTapIoTAvETAl hE “c”. AV
Bewprjooupe dnAadn Tov dgova 0x va pnv £xel BAPOg Kal TOTTOBeTACOUNE Ta BApn V, OTIG BETEIG X;

Kl TO UTTOOTAPIYUG ¢ OTn B€éon X, TOTE Ba £XOUE I00PPOTTIA, OTTWG TT.X. O€ Mdia “TpauTTdAa”.

B.To GBpoioua TwV TETPAYWVWY TWV aTTOKAIoEWY aTrd TN Péon TIUA €ival HIKPOTEPO aTTO TO
GOpoIoHa TWV TETPAYWVWY TWV GTTOKAICEWY aTTd OTToIAdATTOTE AAAN TIKA OTNV KATAVOI)
(epappoyn 2, oeAida 98). H 1016TnNTa QUTH XPNOIKMOTTOIEITAI YIa TOV TTPOCdIoPIoHS TNG dIACTTOPAS KAl

TNG TUTTIKNG aTTOKAIONG.

210 BIBAIO ava@épeTal Kal 0 OTABMIKOG HEGOG, O OTT0IOG XPNOIUOTTOIEITAI OTNV TTEPITITWAON TTOU
ol TIHEG €xouV BIAPOPETIKN agia. MTTopei OwWG va XpnaoidoTtroindei kal yia Tov TTPocdIopIoud TNG
MEONG TIUAG TTEPICTOTEPWY OPABWY BESOPEVWY E DIAPOPETIKO PEYEBOG TWYV OTTOIWY YVWPICOUNE
TIG PEOEG TIMEG. [Na TTapdadelyua, av n yéon Tiun TnG BabuoAoyiag 80 kopitoiwy gival 17 kai n péon
1IN TG BaBuoAoyiag 50 ayopiwv eival 15, 161€ N péon Ty TG BabuoAoyiag Twv 80+50=130

TTaIdIWV Eival

17-80+15-50 2110
80+50 130

X = ~16.23.

H d1dpeocog cival 1o onueio Tou dgova Twv 6edouéVwY KATW ATTO TO OTTOI0 BPICKETAI TO TTOAU
10 50% TWV TTAPATNPEACEWY Kal CUYXPOVWGS TTAvw aTTé auTtd 1o TTOAU T0 50% TwV TTApaTNProEWV.
OT1av 0 apIBPOS Twv TTaPATNPATEWV gival HEYAAOG , TOTE yiveTal opadoTroinon Twv 6£d0UEVWY Kal N

dI1duecog TTpoadlopideTal Ye Tn BorBeia Tou IOTOYPANMATOS TWV 0BPOICTIKWY GUXVOTHTWV.

YTtroBétovtag 611 ol TapaTnPoelg o€ KABe KAAoN KATAVEUOVTAI OPOIGUOPPA, ATTOBEIKVUETAI (UE

atrAf H€BODO TWV TPIWV) OTI 0 TUTTOG TTOU divel Tn dIGUETO o€ opadoTtroinuéva dedopéva eival:

v
E_Ni—l
o=L;,+ - G
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i KAdoeig v, N, F.%

1 156-162 2 2 5,0
2 262-168 8 10 25,0
3 168-174 12 22 55,0
3 174-180 11 33 82,5
5 180-186 5 38 95,0
6 186-192 2 40 100,0

oTTOU
L, 1o KaTWTEPO OPIO0 TNG KAAONG TTOU TTEPIEXE! TN OIGUECO

V; nouxvoetnTta tng KAaong

C:

i To TTAdTOG TNG KAAONG

N;; n aBpoioTikA ouxvdTNTa TNG TTPONYOUNEVNG KAGONG, Kal

v TO TTABOG TWV TTAPATNPHOEWV.

Epapudlovrag, yia Tapadeiypa, Tov TUTTO TNG OIaPEOOU yia Ta dedopéva Tou Trivaka 9 Tng
oehidag 73 Tou BiIBAiou, Bpiokouue OTI n didpecog PBpiokeTal OoTNV TPITN KAAON, €TTEIdn €£0W
avTigToixoUv abpoioTika ol V/2 =20 trapartnproei§. UVETTWG,

v 40
——N;; —-10

.2 T 2 6=
5=l +5 ¢ =168+ — 6=173m,

OTTWG (TTEPITTOU) KOl 0T YPOYIKN HEBODO.

Molo gival Opwg 1o KAAUTEPO PETPO BE0NG WIAG KATAVOWNG; ZUPPWVA PE Eva TTPWTO KPITAPIO N
atr@dvinon e€¢aptdtal ammdé 1o av n PETABRANTA €ival TTOIOTIKY 1} TTOCOOTIKF. Av n PETABANTA €ival
TTOIOTIKA, TOTE TTPOCQPEPETAI HOVO N ETTIKPATOUCA TIUA, av OPWG N WETABANTA €ival TTOOOTIKN, TOTE
MTTOpOUV va xpnoigotroinBoulv kal Ta Tpia PéTpa B€éong. ZUpgwva pe €va BeUTEPO KPITHPIO, N
emAoyy TOUu KATaAANAOGTEpOU péTpou Béong eCaptdarar ammd 1O OKOTO yia Tov oTroio Ba
XpnoigotroinBei. Av emOUPOUE TTEPAITEPW OTATIOTIKN ETTECEPYATIQ, TOTE N HECN TIUA TTPOCPEPETAI
TEPIOTOTEPO. AV OUWG 0 OKOTTOG gival BACIKG TTEPIYPAPIKOG, TOTE TTPETTEI VA XPNOIMOTIOIEITAl TO
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METPO TTOU TTEPIYPAPEI KaAUTEPQ Ta dedopéva. H TTapoudia akpaiwv TTapatnpRoewy (TTOAU hIKpWV
N TTOAU peEYAAWV ava@opikd e TIG AANEG TTaPATNPNOEIG) €ival ouxvd éva ammd Ta BACIKOTEPA
KpItpia yia Tnv €mmAoyr KatdAAnAou péTpou Béong. H emkpaTtouoa Tiuf Kai n dIAUECOG Pévouv
YEVIKA QVETTNPEOOTEG ATTO TIC AKPAieG TIMEG Tou OciypaTtog. H péon TR Ouwg emrnpedleTal
onpavTikG ammd TIG TIUEG QUTEG, €TTOMEVWG Ogv evdeikvuTal o€ TETolEG TTEpITTTWOEIS. 'ETol, yia
Tapadelyua, oTn dIaTTPAYMATEUCN YIa TOug MICB0oUC Twv epyalopévwv O Mia €TaipeEia, ol
epyaloépevol Ba eTKAAOUVTAI WG AVTITTIPOOWTTEUTIKO MIOBO Tn SIAUECO 1 TNV ETTIKPATOUCA TIUN, EVW
0l eKTTPOCWTTOI TNG €TAIPEIAG TN PéEON TIUA TTOU €TTNPEEAZETAl ONUAVTIKA aTTd TOUG MICBOUG Twv

uwnAGBabuwWY OTEAEXWV TNG.

Na va atravTicoUE OTO EPWTNMA TTOCO DIACTIAPUEVES Eival O TIMEG MIAG KATAVOUAG,
XPNOIUOTTOIOUUE Ta PETPA BlaocTropdg. ATt Ta PETPa auTd avag@épovTal oTo BIBAIo To e0pog, TO

eVOOTETAPTNUOPIAKS €UPOG, N dIAKUUAVON KAl N TUTTIKA aTTOKAION.

ATIO Ta pé€Tpa SIaCTTOPAG TO EUPOG XPNOIUOTIOIEITAI APKETA OUXVA OE TTEPITITWOEIG EAEYXOU
TTOIOTNTAG BIOKNXAVIKWY TTPOIOVIWY, OTAV £pyalouacTe e TTOAAG Ic0ueyEDN Seiyuarta. AuTd
oQeiAeTal OTOV EUKOAO UTTOAOYIOHO TOU Kal OTNV €UKOAN epunveEia Tou. To eUPOG OUWG £XEI TO
MEIOVEKTNMA va e€apTdTal uévo aTTd TIG OUO aKPaieg TIMEG Kal €&l TNV TAOT va auEdveTral, Kabwg To
MEYEDOG TOU BEiyuaTog HEYAAWVEL. AUTO £XEI WG CUVETTEIA VO UNV €ival CUYKPIOIUA WG TTPOG TO

€UpOog dUOo deiyparta dIaPoPETIKOU PeYEBOUG.
H SiakOpavon evog TTANBuopoU peyéBoug N cupBoAileTal e 07 kal O TUTTOC TG Eival

(ti - ﬂ)z

N

M=z

2 i
O'_

1l
_

),

1N
OTToU U = Wzti n péon TiuR Tou TTANBUCPOU, evd N SlakUPavon evog BeiydaTog JeyéBoug v

re *2 s re
OUMBOAICeTal e s Kal O TUTTOG TNG givail

s =E—— (2

2TOTIOTIKEG  dIadIkaoieg TToU  XPNOIYOTToIoUVTal  OTIC  OIAQOpPEG  €MOTANES  OUVABWG

%2
Tpocdiopifouv Tn dlakupavon s evog OeiyuaTog, n OTToia OTn CUVEXEIR XPNOIYOTIOIEITAl YIO ThV

€KTiUNoN NG Siakuuaveng o Tou TTANBuooU. H SelyuaTikr SIOKUPAvVOT TToU TTPOadIOPIfETal JE TOV

TUTTO (2) atmodeIkvueTal OTI ival Pia auepoAnTTn ekmiufTpia. Av TTapouue dnAadn 6Aa Ta duvartd
%2
OciypaTa uey€Boug v kKal utTToAoyiooupe TIG SIOOTTIOPEG s aTTd TN oxéon (2), TOTE N PHEON TIKA TOUg

Ba 1ooUTal pe TNV TTANBUGHIaKN dlacTTopd o’ . AvrioeTa, n deIyhaTIKr dlakUuavon, OTTwg opileTal
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i=1
v

a1d Tn oxéon s2= , TEIVEl va UTTOEKTINA TN TTANBuouIakn dlakuuavon o*. QoT1600, OTO

BIBAi0 yia dIBAKTIKOUG AOYyoug XpNoIUOTToOIoUME yia T OiyuaTik diakupavon Tov  TUTTO

> (t%)°
2 _i=L

S , AQOU Oev TTPOKEITAI VO aoX0oAnBoUE YE OTATIOTIKY) CUPTTEPACATOAOYIQ.

v
H TutKA amokAion cival n TETpaywvIKr pifa TG diakupavong. To YETPO auTtd dIaoTTopds

IKAVOTTOIEI TNV aTTAITNON va ekPpaletal oTnv idla povada PETPNOoNG ME TIS TTapPATNPNOEIC.

TNV TTEPITITWON TTOU Ol TTAPATNPNOEIS gival pey@Aol apiBuoi, JTTopoUlE va ATTAOTTOINOOUNE
TOUG UTTOAOYIOHOUG XPNOIMOTTOIVTAG TNV e@apuoyr] 3 (oehida 99 Tou BiBAiou), clupwva Pe TNV

omoia av y =ax+ /8, 10T y=aX+f Kai S, =|a|-s, .

MNa TNV gpunveia TNG TUTTIKAG aTTOKAIONG WG PETPOU BIOOTTOPAG, aG UTTOBECOUNE OTI 0 PHECOG
MI086¢ Twv uTTaAARAwY piag eTaipeiag A gival x , =250.000 &px. pe Tutnikr amokhion s, =42.000

opx. Mia gpunveia TNG PETABANTOTATAG TWV ATTOAGBWYV TwV £PYACOUEVWV EYKEITAI OTOV KOBOPIOHUO

TOU TTOO0O0TOU TWV €pyadopévwy TTOU avapéveTal va BpiokovTtal oTo dIdoTnua (X —s, X +s), 1 ME

dU0 TUTTIKEG OTTOKAIOEIG OTO dIAOTNUA (X —2s, X +2s) KTA. Av UTTOBEOOUPE OTI £XOUME TTEPITTOU

KQVOVIKI KATAVOWr], TOTE €XOUME TNV epunveia Tou oxruatog 15, oeA. 95. AvtiBeTa, yia OTToI00TTOTE

oUVOAO TTapaATNPACEWY, AveEAPTNTA ATTO TNV KATAVOMN TTOU £XOUME, £QapuOleTal TO Bewpnua Tou

Chebyshev, 10 otroio Aéel 6TI “TO TTOOOGTO TWV TTAPATNPACEWY TToU TTEpIAaPBAavovTal oTo dIGaTNUA
1

(X —xs, X +xs), k=1, eival ToUAGxioTov 1——". ZuveTiwg, 070 dIAOTNPA (X —25, X +25) EXOUUE
K

TOUAGXIOTOV TO 75% TwV TTOPATNPHOEWY, VW OTO dIACTNUA (X —3s, X +3s) £XOUME TOUAGXIOTOV TO

89% Twv TTaparnpriocwy. ETopévwg, yia To Trapatmavw Trapddeiyua, av utrtoBécoupe 611 0 pIoBbg

TWV UTTOAANAWY KOAOUBEI KOVOVIKI) KATAVOWT|, TOTE AVOUEVETAI TO:

e  68% Twv uTTaAARAWV va éxouv piIoB6 aTo didoTtnua (208.000, 292.000)

e 95% Twv utaAARAWY va éxouv piIoB6 oTo didoTtnua (166.000, 334.000)

e 99,7% Twv UTTOAANAWY va €xouv pIoBo6 oTo didoTnua (124.000, 376.000),

EVW TO AVTIOTOIXA TTOOOCOTA, OTAV eV UTTOBETOUNE KAVOVIKA KaTavour, yivovtal TouAdyxioTtov 0%,
75% «kai 89%.

MepIKEG QOPEG O€ OTATIOTIKOUG UTTOAOYIOHOUG Eival avaykaio 6x1 JOVo va UTTOAOYiIoOUE
OTTAWG TIG TUTTIKEG ATTOKAIOEIG, GAAG VO OUYKPIVOUUE PETAEU TOUG TA JEYEDN TWV TUTTIKWV
QTTOKAICEWYV O€ BIAPOPETIKEG OTATIOTIKEG CUAAOYEG. A @TAVOUUE OUWG OTO OKOTTO HOG PE TO VA
TTapaAAnAicoupe peTagu Toug TIG TUTTIKEG atToKAIoEIG. AuTd Ba pag £01ve oTnv TTAElown@ia Twv

TTEPITITWOEWY HIO ECPOAUEVN EIKOVA.
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Ag uttoBéooupe OTI 0 HEGOG MICBGG X Kal N TUTTIKA ATTOKAION S TwV UTTOAAAAWY BUO ETAIPEILIV

A Kkai B divovTal oTov TTOpaKATW TTivaka yia 3 dIAQOPETIKEG TTEPITITWOEIG:

Etaipeia A

Etaipeia B

MepimTwon 1

X, =250.0005py.

s 4 =42.0006py.

Xy =250.0005py.

sz =60.0000py.

MepitrTwon 2

X, =250.0005py.

s 4 =42.0006py.

X, =350.0005py.

sz =50.00006py.

Mepimmwon 3 | x, =250.0005py. | Xz =$1400

s, =42.0005py. s, =$350

2TNV TTEPITITWOoN 1 £Xoupe TV idia péon TIPA, oTTOTE N OUYKPIoN TG METABANTOTNTAG WTTOPET Va
YiVEl auEOWG, OUVETTWG PTTOPOUNE VA TTOUME OTI N METABANTOTNTA Twv PICBWYV oTnv eTaipeia B eivai
MEYOAUTEPN OO TNV PETARANTOTNTA Twv MICOBWvV oTnv eTaipeia A. AnAadn ol epyalduevol oTnv
eTaipeia A TTapPoucIAfouv PEYAAUTEPN OPOIOYEVEIQ OTIG UNVIaieg ATTodoXEG Toug atrd O,TI OTnv
etaipeia B. AvriBeta, otn delTtepn TTEPITTTWON gV PTTOPOUME VO TTOUME OTI €XOUME MEYOAUTEPN
peTaBANTOTNTA OTnV eTaipeia B amd 6,1 omnv A. H tumkn amékhion s, =42.0000py. Exel
uTTOAOYIOTEl BEWPWVTAG TIG ATTOKAICEIG TwV TTapatnpAcewy atmd Tn péon Tiur X, =250.0006py.,
evw n sz = 50.0006py. utToAoyioTNKE BEWPWVTAG TIG ATTOKAICEIG TWV TTAPATNPACEWY AT TN PEDN
Tiu Xz =350.0000py. AvaAoyn €ival kai n TPiTN TEPITITWON, OTTOU €XOUUE DIAPOPETIKEG POVADEG
HETPNONG.

271G U0 QUTEG TTEPITITWOEIG N METARBANTOTNTA TwV dedOoPEvY UTTOPET va OUYKPIBED, apou
TTPWTA EKPPATOUNE TIG OXETIKEG TTOOOTNTEG O€ PIA KOV Baaon. M ’autd utTdpXel avaykn opiouou
METPWV OXETIKAG METABANTOTNTAG, Ta OTToIa v ouvOUAlouv PETpa BEong pe PETPa dlaoTTopds. To

M0 YVWOTO PETPO OXETIKAG METARANTOTNTOG Eival O CUVTEAEDTNG JETABOAAG 1] CUVTEAEOTAG

METABANTOTNTAG, O OTTOIOG OPIfeTal ATTO TOV TUTTO ¢V = — Kl CUVABWG eKQPACETAl WG TTOCOCTO.

s
X
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2Zuykpion péong Tiung, diauéoou

MAgovekTAHOTA
MNa TOV uttoAoyioué Mg
XPNOIUOTTOIOUVTAI OAEG Ol TIUEG.
Eivar povadiky yia kdBe olvolo
OedouEVWV.
Eival eUkoAa katavonTr).
O uttoAoyiIopog  TNG  €ival  OXETIKA

€UKOAOG.
‘Exel peydAn €QOpUOyA yIa TTEQPAITEPW

oTaTIoTIKA avaAuon.

Eival eukoAa katavonTr).
Agv eTTnpeddeTal a1rd aKPaAieg TIMEG.
YT1roAoyideTal Kal oTnV TTEPITITWON TTOU

Ol aKPaieG KAAOEIG €IVl AVOIKTEG.

MeiovekTRpaTA

Méon Tiyi

Etnpedletal TTOAU atmd akpaieg TIUEG.
Mrtropei va pnv avTioToixei o€ duvarth
TIUR NG MeTaBAnTAG. Otav n X eival

OIaKPITH), ME OKEPAIEG TIMEG, TOTE n

MEON TIYR  dTTOPEl  va  Pnv - €ival
aKEPAIOG.
Aev  uttoAloyideTal  yia  TTOIOTIKA
oedopéva.

Eival dUokoAog o uttoAoyioudg Tng o€
ouadoTroINUéVa DEDOMEVA E AVOIKTEG

TIC AKPAiEC KAAOEIG.

Aidpeoog

Ag XpnoIdoTToIoUVTal OAES Ol TIPEG VIO
TOV UTTOAOYIOHO TNG.
Eivai dUokoAn n e@appoyl NG yia

TTEPAITEPW OTATIOTIKA avaAuon.

O utroAoyiop6g TG gival aTTASG. e Aev  utrohoyiCeTal  yla  TTOIOTIKA
Eivar povadikf ot kdBe GUvVOAO oedopéva.
Oedouévwy. e o TOV uTTOAOYIOPO TNG MTTOPEI va
XPEIOOTEN TTOPEPBOAN.
2U0yKkpion uéTpwyv d1aCTTOPAS
MAgovekTApOTA MeiovekTAuara
Eupog
e Eivai TmOAN0U amAd oTov e At Bewpeital agiéTMOTO PETPO
UTTOAOYIOUO. dlaoTTopag, €meldr PacigeTal

o XPNOIUOTIOIEITAI APKETA OTOV
¢Aeyxo TTOI0TNTAG.

e Mrropei va xpnoiyotroinGei yia
v ™mg

EKTiUNON TUTTIKAG

MOVO OTIC Ouo  aKpaieg
TTaPATNPNOEIG.
Ag

TTEPAITEPW

XpNolJoTToIEiTal yia

OTATIOTIKN

49



NMAPATHPHZEIZ

atrékAIongG.

avdaAuon.

AlaoTropd Kai TUTTIKA GITOKAION

NAauBdvovrar utéywn yia Tov
UTTOAOYIOUO  TOuGg  OAeG Ol
TTapaTNPAOEIG.

‘Exouv peydAn e@apuoyry otn
OTATIOTIKA
OUMTTEPATUATOAOYIQ.

2€ KAVOVIKOUG TTAnBuopoug 10
68%, 95%, 99,7% Twv
TTapaTnPAoEWV BpiokovTal
ota dlaotApata x+s, X E2s

Kal X £3s avTioToixa.

To KUPIOTEPO PEIOVEKTAMA TNG
dlaoTropdg  €ivar o1l dev
ek@padeTal oTIG idIEG HOVADEG
ME TO XAPOAKTNPEIOTIKO. To
MEIOVEKTNUA auTd Trauvel va
UTTAPXEI ME ™
XPNOIYOTIOINGN TNG TUTTIKAG
atrékAIong
ATtraitoovTai TEPIOOOTEPEG
aAyveBpIkEG TTPAEEIC yia TOV
uttoAoyIoud Toug TTapd OTa

AAAa pETPOQ.

TuvTeAEoTAG HETABOARG

Eival kaBapdg apiBudg.
XpnolyoTroleital - wg  PETPO
ouykpiong me
MeTaBANTOTNTAG, OTAV €XOUME
idleg N KAl OIAPOPETIKEG
Hovadeg péETpnong.

XpnolyoTroleital - wg  PETPO

opoloyévelag evog TTAnBucuou.

o A6 10 KEQAAQIO 2 € Ba B1daXTOUV:
a) O1 kKAdoeig dvioou TTAGTOUG (O€A. 74)

Aev gvoeikvuTal oTnv
TEPITITWON TTOU N PECN TIUNA

gival Kovtd oTo UnodEv.

B) Ta ekatooTnuopia (oeA. 89) kai To evdoTeTapTNHOPIOKS EUPOG (O€EA. 92)

y) H emkpatouoa 1iuA (ogA. 90,91)

0) H ypappuiki TTaAivopounon, §2.4

€) H ypappikry

ouoxétion, §2.5

oT) H doknon 4 1ng oeA. 81.

o Kard Tnv €££T00N AOKACEWV TTOU QVOAPEPOVTAI € OPAdOTTOINCN TTAPATNPHOEWY, O KAACEIG Ba
didovTal UTTOXPEWTIKA.
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o Katd 1n di1dackaAia TOu IOTOYPAUUATOG OUXVOTATWY VO TOVIOTEI 1I8100TEPWG OTI Ol
TTapaTNPNOEIS OTISC KAAOEIG KAaTavEUOoVTal opolIopop@a. ETTopévwg, av ae pia kAdon TTAdToug ¢

QVTIOTOIXOUV Vv, TTAPATNPNOEIG, TOTE O€ £va UTTOdIAoTNUA auTrg TTIAGToug d avTioTolXoUuvV

V; 91'r0(p0(Tr]pr']cr.sh;. ‘ETO1 yIa TTApAdelypa oTnv aoknon 5 tng oeA. 103 o1 TTWANTEG TTOU €Kavav
c

TTwWAACEIG aTTd 5 XINADEG supw PEXPI 6 XIMNIABES eupw givar 14 % =7.

o Katd 1n 01dackaAia Tng dlakuuavaong va odivovral ol TUTTol 2 Kal 4 Twv oeAidwyv 93 & 94
QVTIOTOIXWG.

KegpdAaio 3 (uovo yia Tn I 1a&n nuepnoiwv EMA.A.)
Mporteiveral va diateBouv péxpl 19 SIBAKTIKEG WPEG.

H Ocwpia Twv MBavotATWV TTPOCPEPE! TIG HEBADOUG [E TIG OTTOIEC TTPOCBIOPIOUNE Eva UETPO
NG BePaIdTNTAG, PE TNV OTTOIO AVOUEVETAI VO TTPAYUATOTIOINGEI 1 va Pnv TTpaydatoTroinBei éva
evdexOpevo. H kartoxn e€mouévwg Twv Bacikwy oToixEiwv TG Ocwpiag Twv MBavothTwy Ba
KATAOTACElI TOUG auplavoug TTONITEG IKavoUg va cuAAoyifovTal PE Wuxpaldia, va Kpivouv Kal va
EKTIMOUV PE QVTIKEIMEVIKOTNTA TA YEYOVOTA, apou Ba £xouv KaTavonoel 0TI UTTApXouv TPOTTOI yia va
Bpouue av kdtroia ammd auTd gival TTEpIcoOTEPO TBAvVA aTTd KATToIa AAAQL.

2tnv §3.1 €gnyouvtal oI £VVOIEG TOU TTEIPAMATOS TUXNG, TOU SEIYMATIKOU XWPOU Kal TOU
evdexopévou. lNa Ta evdexdueva, a@ou eivar uttooUvoAla Tou OelyhaTikoUu Xwpou Q, 1oxUel n
yvwoTh até Tv A" Aukeiou GAyeBpa Twv ouvoAwv. MpETTel eTTopévwg o1 aBnTEG va e€oIkEIWBOUV
ME TIG TTPAEEIC YETAEU TWwV OUVOAWYV, TIG OTTOIEG KAl VO €PPNVEUOUV WG QVTIOTOIXEG TTPAEEIC UE
evOexOpeva. MNpETTel €1TIONG 01 HABNTEG va KATAVOAROOUV TNV QVTIOTOIXia avAaueoa OTIG OIAPOPES
OXEOEIG TWV EVOEXOUEVWY TTOU €ival DIATUTTWHPEVEG OTNV KOIVE] YAWOOO Kal 0Tn dIatuTTwon Twv
idlwV oxéoewv 0TN YAWOOO Twv CUVOAWV. INa 1o EETTéPACTHA TwV BUOKOAIWY TTOU TTapouaiddovTal
OTOV TTPOCDIOPICPO TOU DEIYHATIKOU XWPOU KOl TWV EVOEXOUEVWV TTPETTEI Ol DIOACKOVTEG YIa TNV
ETTOTITIKA) TTAPOUCIOCH) TOUG VA XPNOIMOTIOIOUV Ta OevTpodIaypAUUATA, TOUG TTiVAKEG OITTAAG
€10000u, Ta dlaypdupara Venn KTA., WOTE va 0dnyoUv TOUG HaBnTéG OTO va OPYAVWIVOUV TH OKEWN
TOUG JE OUOTNUATIKG KAl TTAPACTATIKO TPOTTO.

MNa va katavooouv o1 padntég 611 oTn piyn dUO VOUICPATWY Ta attoteAéopata KIM kal K givai
OI0POPETIKA, va EEETAOTEI yIO TTAPASEIYUA TO TTEIPAPA OTNV TTEPITITWON TNG PIYNG eVOg OEKAPIKOU
Kal evOG EIKOOAPIKOU.

TéNoG, €1TeId ONPAVTIKO POAO GTOV UTTOAOYIOUO TwV TMIOAVOTATWY TTaiCEl 0 dIapEPIOUOS £VOG
ouvoAou o€ avé dU0 EEva PETALU TOUuG evOEXOUEVA, TTPETTEI VO KOTAVONGOUV OI HadnTéG TIG OXETEIG:

A=(A-B)U(ANB)=(ANB)U(ANB),
B=(B-A)yu(BNA)=(BNA)U(BNA) Kal
AUB=(ANBYu(ANB)U(BNA).

21nv §3.2 eicdyeTal n évvola NG mMBavoTnTag, N otroia gival Kai n BacikoTepn £vvoia Tou
kepaAaiou. ETreidn n évvola autr) dlagop@wveTal ge BAon Tnv £vvola TG OXETIKAG ouxvoTNTAG,
KPIVETAI OKOTTIUO VA YivEl ava@opd KAl OTNV avTioTolxXn £€vvola 0TO KEQAAQIO TNG ZTATIOTIKAG (O€A.
65 TOU BIBAioU).
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‘Eva ammé 1o KUpIO XOPAKTNPIOTIKA TOU TTEIPAPATOS TUXNG €ival n aBefaidtnTa yia TO TTOI0
aTTOTEAECPA TOU TTEIPAPOTOG Ba EUPAVIOTEI OE IO OUYKEKPIPEVN eKTENEOT) Tou. ETTopévwg, av A
gival éva evoexouevo, dev PTTopoUpE pe BeBaidtnTa va TTpoAéwoupe av 1o A Ba TTpayuartoTroindei
N oxl. '’ autd eival XpAoIWo va cuvOudooupe ue KABe evdexduevo A €vav aplBuo, TTou Ba eival Eva
METPO TNG “TTpoadokiag” Pe TNV oTToia avauévouue TNV TrpaypaTtoTroinon Tou A. Tov apiBud autd
Tov ovoudloupe mOavoTnTa Tou A. Mwg Ba yivel Opwg n “ekxwpnon” Twv moeavoTATWY oTa
Oldpopa evdexOueva ToUu TEIPAPATOG TUXNG; TMW¢ dnAadr] Ba KATOOKEUAOOUMPE IO KAipOKa
meavotnTag, Me Tn Ponbeia TG omoiag ot KABe evdexOuevo Ba ekXwpoUPe Tnv avTtioToixn
meavéTnTa, OTTWG OKPIBWS KAVOUME yia Tn PETPNON TNG BepuUOKpaOiag Kataokeuddovtag, yia
Tapadelyua, TN BepuoPETPIKN KAipaka KeAaiou;

2UMQWVOUUE OTI oTNV KAiJaka Tng TTBavétTnTag oTo aduvaTo evOeXOUEVO Ba QVTIOTOIXEI O
apIBuog 0, evwy oto BERalo evdexOUeEVO O apIBUOG 1 (6TTwG Kal aTnV Koivr] YAwaooa AEPE yia TO
aduvaTto evdexOuevo OTI £xel TBavoTNTa 0%, evid To BERaIO 100%). Eival Aoyikd va dexTouue 6TI N
moavoTnTa KABe AAoU evdexouévou Ba BpiokeTal avaueoa oto 0 kai oto 1. MNwg Ba yivel WS N
eKxwpnon g meavotnTag oe £va OTTolIodNTToTE evOEXOUEVO; Z€ éva TIEipAPA TTOU UTTAPXEl TO
OTOIXEIO TNG “CUMPPETPIOG” gival AoyiKG va UTTOBECOUNE OTI TA OTTAG EVOEXOUEVA TOU TTEIPANOATOG
gival 100miBava, ommoéTe N OXETIKA ouxvoTNTa €vOG £vOEXOMEVOU A WE K OToIxEia Ba Teivel oTov

apiBuo £ xaito 6p1o auTtd TO opifoupE KAl WG TOAvVOTNTA Tou A, dnAadA P(A) =£, TTOU ATTOTEAET
\4 v

Kal Tov KAAOIKS opiopé tTng moavotnTag. H P(A4) TTou opidetal He auTd TOV TPOTTO IKAVOTTOIET TIG
ATTAITACEIG PIAg KAIPakag TBavaTNTag, apou IoXU0UV:

o 0PI
o P(O)=1
o P(D)=0.

Mwg dpwWG yiveTal N eKxwpnNon Twv TOAVOTATWY, OTaV O JEIYPATIKOG XWPOG ATTOTEAEITAI ATTO
MN 1ooTmiBava atmmoTeAéopata  €xel AtTelpo TTARBOG OTOoIXEIWY. ZTIG TTEPITITWOEIS AUTEG N Ocwpia
Twv MBavoTATwyY XPNOIMOTIOIEl TOV OPIoCUO TTOU Qva@EPETAl OTNV ACIWMATIKA BepeAiwon TNG
Ocwpiag Twv MBavotATwy, N otoia £yive amd Tov A.N. Kolmogoroff. Zopgwva pe Tn BepeAdivon
autr], av Q gival €vag SEIYUATIKOG XWPOG KAl D n avTioToixn KAAon Twv evOEXOPEVWY, TOTE PETPO
mOavoTNTAG OVOUAleTal KABE ouUVAPTNON

P:D—>R
yIO TNV OTTOIa I0XUOUV OI 1810TNTEG:

o 0<P(A)<I1, yiakdBe A €D

e P(Q)=1

e P(AUB)=P(4A)+P(B),av AnNB=O.

H Bewpia Tou Kolmogoroff £xel To TTAEOVEKTNUA va €ival QUOIKF, OTTAr] KOl VO IKAVOTTOIED TIG
oUYXPOVEG ATTAITHOEIS TNG auoTnEATNTAG. Zuvdéel T Ocwpia Twv MBavoTATWV e TN Ocwpia Tou
Métpou kal Tng OAOKANPWONG Kal €101 €QOBIACETAI E 1IO0XUPA epyaAEia Kal TEXVIKEG aTTd GAAOUG
avaTTuypévoug kKAGdoug Twv MadnuaTtikwy. Mépav TouTou N auaTtnpen BeueAiwon ATav autrh TTou

ETMETPEWE TNV AAPATWAON avaTITugn TNG Ocwpiag Twv MOavoTATwy.
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Opwg, oto dI6aKTIKO BIBAI0 UIOBETABNKE yIa BIBAKTIKOUG AOYOUG O ATTAOUCTEPOG AGIWPATIKOG
oplopdg TToU avagépetal otn oehida 149, dueon CUVETTEID TOU OTTOIOU €ival KAl Ol TTapaTTavw

I016TNTEG, Ol OTTOIEG avaEépovTal OToV opIoHO KaTtd Kolmogoroff.

H mapdypa@og 3.2 OAOKANPWVETAI HPE TOUG KAVOVEG AoyiopoU Twv TTIBAVOTHTWY, Ol OTToiol
a1TodEIKVUOVTAI YIa OEIYUATIKOUG XWPOUG UE 100TTiIBava atTAd evdexdueva. Eivalr okotipo va doBei

£U@aan aTnNV ETTOTITIKA EPUNVEID TWV KAVOVWY QUTWV.

O1 318ATKOVTEC VO EVNUEPWOOUV EVUTTOYPO@U.

O YOYNOYProz

2YMEQN KEAIKOIAOY

Eowr. Alavoun

pageio Yputtoupyou

Ipageio MevikoU Mpapparéa
Alvon 18iwTikAG EKTT/ONg

A/von M.0.A.E.

Alvan EidIkAG Aywyng

SEMEA

A/von Zmoudwv A.E., TuAua B’
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