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2ag amooTéEANoUPE TIG TTAPAKATW 0dnyieg yia Tn d1dakTéa UAN Twv MalnupaTtikwv Twv

EtrayyeApaTikwyv AUKEiWV. SUyKEKPIPEVA:

1. AAyeBpa

A’ 1d¢ng Huepnoiou ErayyeApaTikou Aukegiou



http://www.minedu.gov.gr/

H mpoTteivopevn diaxeipion Tng UANG Twv MadBnpatikwyv Tng A° EtmayyeApaTikou Aukeiou €xel
OKOTTO va UTTOOTNPIEEI TOV EKTTAIOEUTIKO OTNV TTPOOTTABEIO UAOTTOINONG Twv OTOXWV Tou AllZ,
avadeIKvUoVTag PECA aTTO CUYKEKPIMEVEG AVOPOPES KAl TTapadEiyaTa, To TIVeUUa TNG S1I0a0KaAiag
TTOU TO OIETTEL. ZTOXOG €ival O eKTTAIOEUTIKOG va BondnBei va oxedidoel o idlog KATAANAES yia Thv
TaEN TOU BIBOKTIKES TTapEPPAcEIS cupBaTég we To AlMNZ. O TTpoTelvouevog BISAKTIKOG XpOvog yia To
KABe Ke@AAaIO gival eVOEIKTIKOG yia va BonBAcel Tov eKTTAIBEUTIKO OTO OIDOKTIKO TOU OXEBIAOUO,
woTe va oAokAnpwOei n UAN péoa otn oxoAikA xpovid. H di1dakTIkr diaxeipion TTou TTpoTeiveTal
divel Tn duvaTtdTNTa OpIoPEVA TUAUATA TNG BIBAKTEAS UANG va PTTOPOUV va oAoKANpwBouUv Kal ol
avTioTolxol IBAKTIKOI OTOXOI va ETITEUXBOUV, 0€ XPOVO MIKPOTEPO ATTO TOV XPOVO TTOU Ba aTTAITEITO
ME MIa TTapadooiakr] OIBAKTIKY TTpocéyyion. MNa TTapddeiypa, n Tapdypa@og TTou agopd oTn
HEAETN TNC ouvdpTnong f(X)= ax’+Px+y UTTOPEi, HE MIO KOAG OXEDIACUEVN SpacTnEIOTNTA Kal
KATAAANAN &18aKTIKA dlaxeipion, va oAOKANPwOel TTARPWG PECa OTOV TTPORAETTOPEVO XPOVO ME
TPpOTTO cUuMBaTO he To AMZ. AvtiBeTa, o€ AAAEG TTEPQITITWOEIC ival CaPES OTI 0 BIATIBEUEVOS XPOVOG
Oev gival ETTAPKAG YIa va yivel n dIDAKTIKN dlaxeipion oAOKANPNG TNG BIBOKTEASG UANG HIOG EVOTNTAG
olUyowva e TO TIveUpa OidaokaAiag TTou OIETTel To AlZ. & QUTEC TIC TTEPITITWOEIS O
EKTTAIDEUTIKOG, AAMBAvVOVTAG UTTOWN TIG IBIAITEPOTNTEG TNG TAENG TOU Kal Tov dlaTiIBEuevo Xpodvo, Ba
TIPETTEI VO OPYaAVWOEl JE TETOIO TPOTTO Tn O18aCKaAia wWoTe va avadeifel oTov KaAUTepo duvard
BaBud Ta oToixeia Tou avagépovtal oto AMZ. MNa apddeiyua, katd T dIdaoKaAIa Twv KPITNPiwy
I00TNTAG TPIYWVWY £VaG EKTTAIOEUTIKOG UTTOPE va eTTIAEEEI va eUTTAEEEl TOUG JaBNTEG TNG TAENG Tou
ot Mo dpacTnEIOTNTA TTOU 0dnyei OTNV €IKAoia Kal otV atmédeiEn Tou 2% Kkpitnpiou 106TNTAG
TPIYWVWY, £V OVTIBETA va TTapaAsipel TV amodeign Tou 3°° Kpitnpiou 100TATAG, N OTIoiA, AV Kal
TTapouoiddel pabnuatikd evdlagépov, Kpivel 0TI dev Ba TTpoaépel 1B1aiTepa oTnv TAGEN TOU yIaTi Ba
TTPOKOAETEl ONPAVTIKI) SUOKOAIQ. AAAOG eKTTAIOEUTIKOG MTTOPEI va Kpivel DIapOPETIKA yiaTi Bewpei
OTI n T&EN Tou £xel GAAeg duvaTodTNTeEG. TO oNPavTikd O KABe TrepITTwon gival va emdIwyBei n
€VVOIOAOYIKA Katavonaon péoa ammd Tnv avdmTuén oucIacTIKAG JabnuaTikig dpaaTtnpidTnTag Twv

idIWV TWV PaBNTWyV oTnVv Ta&N Kal OX1 aTTAG N £EAOKNCN € TEXVIKEG.

AAyeBpa kai Zroixeia MOavoTATWY

Eicaywyn

To pddnua «AAyeBpa kal ZToixeia MOavoTATWV» TTEPIEXEI ONUAVTIKEG JOBNUATIKEG £VVOIEG, OTTWG
NG mMOavoTnNTag, TNG OTTOAUTNG TIMAG, Twv TTPOOdWY, TNG CcuvdapTnong K.d., Ol OToiEg eival
QTTAPAITNTEG YIO TNV PETETTEITA paBnuaTikh €CEAIEN Twv padntwy. O1 pabntég €xouv €pBel o€ pia
TTPWTN ETTOQPN WE AUTEG TIG €vvoIEG OE TTPONYOUNEVEG TAgEIS. 2Tnv A” ETrayyeAuaTtikou Aukeiou Ba
TIGC QVTIMETWTTIOOUV O€ £éva UWPNAOGTEPO ETTITTEDO AQPAIPECNG, TO OTIOI0 ONMUIOUPYED IBIAITEPES

OUOKOAIEG oTOUG HaBNTES. Ma TNV AVTIMETWTTION AUTWY TwV OUCKOAIWV TTPOTEIVETAI VO aQIEPWOET



IKAVOG XPOVOG OTNV EUTTEOWOTN TWV VEWV EVVOIWY, NECW TNG QVATITUENG KOl aUVOEONG TTOAAQTTAWY
QVATTAPACTACEWY TOUG KOl OTn XPron Toug otnv €TmiAucn TTpoAnuaTwy. ETmiong, va agiepwbei
XPOVOG WOTE O POBNTEG va €UTTAGKOUV OTNV AvayvWEIoH OMOIOTHATWY Kal dIa@opwy HETALU
I010TATWY Kal d1adIKaoIWV KaBwg Kal o€ dladikaoieg yevikeuong. O1 TTOAATTAEG avaTTapaoTACEIG
Kal n ouvdeon Toug WTTopoUV uTTooTnPIXxBolv amd wnolakd tepIBadAlovta, pe Tn Pondeia Twyv
OTTOIWV Ol PABNTEG PTTOPOUV VA EUTTAOKOUV O€ OUCIAOTIKEG PaBnuaTikéG dpaoTnpidtnTes. Méoa
atmd Tn SIEPEUVNON OMOIOTATWY Kal SIAQPOPWY - YIO TTApPAdEIYHa N CUOXETION TwWV OIadIKACIWY
€TTIAUONG 1 TNG HOPYPNAG TV AUCEWV ECICWOEWV KAl AVICWOEWY, N CUCXETIOT OPICUEVWY IDIOTHTWV
TwV PICWYV Kal TWV ATTodEILEWV TOUG UE AVTIOTOIXEC TWV ATTOAUTWY TIMWY - Ol HaBnTéG PUTTopoUV va

KATAVOROOUV KAAUTEPA TIG OXETIKEG EVVOIEG KOl OIODIKATIEG.

Il Ai1dakTéa UAN

A6 10 BIBAI0 «AAyeBpa kai ZToixeia MBavotATwy A” MevikoU Aukeiou» (ékdoon 2012)

Eicaywyikoé ke@dAaio

E.2. X0voAa

Ke.1°: MOavoTnTeg

11 Aelypatikog Xwpog-Evdexdpeva

1.2 ‘Evvoia ¢ TMiBavotnTag (ekT0¢ Tng utrommapaypd@ou  «AgIwuaTtikég Oploudg
MeavoTnTagy)

Ke.2°: O1 Mpayparikoi ApiBuoi
2.1 O1 Mpaéeig kai o1 1816TNTEG TOUg

2.2 Aiaragn MpaypaTikwy ApIBuwYV (eKTOG TNG aTTOdEIENG TNG 1IB16TNTAG 4)
2.3 AToAuTn Tipn MpayuaTikou AplBuou

2.4 PiCeg Mpaypatikwv ApIBuwYV (EKTOG Twv atrodeifewy Twv 1810TATWY 3 Kai 4)

Keg.3°: ESiowoelg
3.1 E€iowoeig 1*° BaBuou

3.2  HEgiowon X’ =a

3.3  E&owosig 2° BaBuou

Kegp.4°: Aviowoeig
4.1  Aviowoeig 1°° Baduou



4.2  Aviowoeig 2° BaBuou

Keg.5°: Mpbdodol
5.1 AkoAouBieg
5.2 ApIBuNTIKA TTPO0d0G (eKTOS TNG ATTOBEIENG YIa TO S,)

5.3 eWWPETPIKA TTPG0SOG (EKTOG TNG ATTODEILNG YIA TO S,)

Ke.6°: Baoikég Evvoleg TwV ZUVOPTHTEWV
6.1  H’Evvoia Tng Zuvdaptnong

6.2 [pagikn Mapdotacn ZuvapTnong (EKTOS TNG UTTOTTAPAYPAPOU «ATTOGTACH GNMEIWVY)

6.3 H Zuvdaptnon f(x)= ax+p (ekTOG TNG KAioNg euBeiag wg Adyog peraBoAng)

Ke@.7°: MeAétn Baoikwy ZuvapTHoEwy
7.1 MeAétn Tnc Zuvdptnong : f(x)= ax?

7.3 MeAétn Tng Zuvdptnong : f(x)= ax*+Bx+y

lll. Alaxeipion di1IdakTéag UANG

Eicaywyiké KegdAaio (Na diareBouv 2 5.w.)

E.1 Na d06¢i 181aitepn EUQacn GTOUG CUVOECHUOUG «I» KAl «KAI».

E.2 O1 paBbnTég avTigeTwTriouv yia TPWTN QOpPda TNV £VVOIa TOU OUVOAOU , TWV OXECEWV Kal
Twv TPAgewv peTall ouvoAwv. Na doBei éugacn otn perdfacn amd Tn dia popen
avatrapdotaong otnv AAAn.

KegdAaio 1° :MBavéTnTeg (Na diareBolv 6 5.w.)

H Octwpia Twv MBavotATWyY TTPOCPEPEl Eva PETPO BeBaIOTNTAG, YE TNV OTTOIO AVAMEVETAI
va TTPAyUaToTToiNGEi 1 va unv TTpayuatoTToindei éva evOeEXOUEVO.

§1.1 E&nyouvtal o1 évvoieg TOou TTEIPAPOTOG TUXNG, TOU OEIYUATIKOU XWPEOU Kol Tou
evoexopévou. O pabnTég TTPETTEl va E0IKEIWBOUV pE TIG TIPALEIG HETALU TwV OUVOAWY, TIG
OTTOIEG KAl VO EPUNVEUOUV WG QVTIOTOIXEG TTPAEEIG PE EVOEXOUEVQ.

Etriong Ba mpétrel va Katavonoouv TNV avTioTolXia avAaueoa OTIG OIAQOPES OXETEIC TWV
evOeEXOMEVWY TTOU gival SIOTUTTWHEVEG TNV OMIAOUPEVN YAWOOO Kal ot SIaTUTTWON TWV
idlwv oxéoewyv 0Tn YAWooa Twv ouvoAwv. lNa 1o EeTTépacpa Twv SUCKOAIWY 01 SIBACKOVTEG
TIpoTEiVETal VO KAVOUV  ETTOTITIKI] TTOPOUCIiACN XPNOIMOTTOIWVTAG Ta devipodiaypdupaTa,
Toug Trivakeg DITTAAG €10000u, Ta diaypduuara Venn KTA., WOTE va 0dnyouv TOUug PaBnTég
OTO VO OPYAVWYOUV Tr OKEWN TOUG JE CUCTNHATIKO Kal TTAPACTATIKG TPOTTO.

§1.2 Eiodyetal n évvola Tng mMOavdTNTag-n oTToia ival Kal n BacikdTepn Tou KePaAaiou- Kal
olapopewveTal Je Paon TV évvola TNG OXETIKAG ouxvotntag. H tmapdypa@og auTh
4



OAOKANPWVETAI JE TOUG KAVOVEG AOYIOHOU Twv TTIBAVOTATWY, Ol OTToI0I ATTOdEIKVUOVTAl VIO
OEIYMATIKOUG Xwpoug pe 1ooTTiBava atmAd evdexopeva. Eival okotmpo va 606¢i Eugacn otnv
ETTOTITIKI EPUNVEIQ TWV KAVOVWY QUTWV.

Mporteivetal va un AuBouv ol aoknoelg 2 £€wg 6 atrd TN B opdda.

KepdAaio 2° :01 Mpaypartikoi apiBuoi (Na diaredoivi4 5.w.)

§2.1, §2.2 O1 pabnTég eTavaAaufdvouv kai eyBabuvouv TIG TTPALEIG Kal IBIOTNTEG  TOUG
KaBwg Kal Tn d1aTagn Twv payuaTikwy apiBuwyv. Na un didayBei n amodeign g 1d16TnTaG 4
NG TTapaypagpou §2.2.

§2.3 Na 606¢i Eupaon OTn YEWPETPIKA EPUNVEIA TNG ATTOAUTNG TIUAG €VOG apiBuol Kabwg
Kal TNG ammoéAuTng TIUAGS TNG dlagopdg duo apiBuwy. MpoteiveTal n diammpayudTeucn amAwy
QOKNOEWV.

§2.4 O1 pabntég ammd 1o Nupvaoio yvwpidouv TNV TETPAYWVIKY pia TTpaypaTikou apiBuou
Kal TIG 1I010TNTEG TOUG. 2 QUTA Tn TTaPAYpPaQO YiveTal €TTEKTACN OTn V-00TH pifa. Na
gmonuavBei n diatipnon Twv I0I0TATWY Twv OUVAHEWV HE aKEPAIO €KBETN Kal OTnv
TEPITITWON Tou pntoU €kBETN. Na pn di1daxBei n amddeiEn Twv 1dlotTTwY 3,4 NG
TTapaypdgou §2.4.

Mporteiveral n dlaTTpayudTeEUC ATTAWY ACKACEWV.

KegdAaio 3° : E¢iowosig (Na diateBouv 7 5.w.)

§3.1 O1 pabntég €xouv dIATTPAYMOTEUTEI TNV €TMAUON TWV E€EICWOEWY TNG HOPYPNG
ax+(3=0."ETo1, duokoAeuovTal va dlaXwpiocouv TNV TTAPAUETPO aTTo TN PETABANTH KaBWG Kal
T0 pOAo Tou KaBevlGs. Na d00¢i TTpoTepaidTNTA TOU POAou auTtou. Na ¢ntnBei yia etTiAuon
OTTAR HOPPN TTAPAPETPIKWY ECICWOEWV.

§3.2 Na ZntnBolv amAég CI0WOEIC TNS HOPPAS X' =al.

§3.3 O1 padnTéC yvwpilouv até TNV TTponyouuevn Tagn emiduan 2°Y BaBuou eflIowaoswyv. Na
gmonuavBei n oxéon Tou TTPdoNUOU TNG dlakpivouoag Kal Tou TTARBoug Twv  pIfWV NG
OeuTepoPBabuIag egiocwong.

EmirAéov o1 yabnTég va utropouv va XpnoidoTToiouv aAAd Kail va atrodeIkvUouV Toug TUTTOUG
Tou Vieta. TEAoG va utropoUv va emAUOUV OTTAEC £€I0WOEIG TTOU avAyovTal o€ e€I0WoElg 2°°
BaBuou.



KepdAaio 4° : Aviowoeig (Na Siatefouv 6 5.w.)

§4.1 O1 yaBbnTég £xouv dlaTTpayuaTeUTEl aviowaoelg 1% BaBuou. ZuaTrAVETal N OTTEIKOVION TNG
A0ong va divetal €kTOG amd Tn XPHon apiBuoypauunsg Kai o€ pop®r SIaoTANATOG.
Mporteiveral va yivouv KATroieg atmo TIg aokioelg 1 €wg 8 Tng A” ouddag.

§4.2 O1 podnTég diatrpayyareiovtal TPWTN @opad aviowoelg 2° Babuou. Na do8¢i éupaan
OTn YEWMETPIKA €punveia Tou mpdéonuou. ETmiong mmaparnpeitar ouxvd, ol pabntég  va
ouyxéouv To TTPOCNUO TNG dlakpivouoag e To TTPOCNO TOU TPIWVULOU.

Mporteivetal va un AuBouv o1 aoknoeig Tng B'Opadag.

KepdAaio 5° : Np6odoi (Na diateBouv 7 d.w.)

§5.1 - §5.3 O1 yabntég va PtTopouv va diakpivouv, pe Baon Tov opIouo, av pia akoAoubBia
gival apiBunTiKA N YEWHETPIKA TTPO0d0G. Na Bpiokouv To v-00TO 6po OTAV divovTal ETTAPKA
otoixeia. Na kataAdpBouv TIG évvoleg aApIBUNTIKOG HPECOG —YEWMETPIKOG HECOG Kal va
EMMAUOUV OXETIKEG QOKNOEIG.

Na pn didaxBouv ol atrodeifelc yia 1o S, Kal TG ApIBUNTIKAG Kal TNG MewMETPIKAS TTpoddovu.

MpoTteivetal va pn AuBouv aocknoelig amd 1 B Oudda.

KepdAaio 6° :Baoikég ‘Evvoieg Twv TuvapTioswv (Na Siateouv 3 5.w.)

§6.1 Na diotrpayuateutolVv o1 JabnTég We TNV évvola TG ouvdapTnong Kai va EPTTAaKOUV
oTn dladikacia eupeong TTEdIOU OPICUOU ATTAWY CUVAPTHOEWV.

§6.2 Na ptmopouv ol Jabntég va eraAnBelouv Tov TUTTO atmméoTaong duo onueiwv. Na
000¢i éupaon o1 aokoeig 4, 5, 7, 8, 9 kai 10.

§6.3 ©a nTav okOmPO va yivouv TTOAAG TTapadeiyuata  KATAOKEUAS  YPAQIKAG
TTapdoTaong pe dIAQoPES TIMEG TOU A Kal B, av gival duvaTdv Kal oe ouvduaoud JE Xprion
NAEKTPOVIKOU UTTOAOYIOTH.

MpoteiveTal va AuBouv o1 aoknoeig 1 €wg 4 ammd Tnv A" Ouadda.

KepdAaio 7° :MeAétn Baoikwy Tuvaptioswv (Na diate8ouv 4 §.w.)

§7.1 O1 pabnTéc £xouv peAETAOEI TN OUVAPTNON W=ax" OTo yupvdolo. Na SwoeTe
£ugaaon oTn PJovotovia Kal Ta akpdTtaTa autng. MNpoTeivetal va yivouv pévo n 2 kai 3 aoknon
amd v A" Opada.



§7.3 O1 pabnrég €xouv ueAeToel TN cuvdapTnon W =ax’+Bx+y 0To yupvdaoio. Na SwoeTe
£€ugpaaon oTn JovoTtovia Kal Ta akpdTata auTtng. MNpoTeiveTal va yivouv pévo n 2 kal 3 aoknon
atmmé v A" Oudda.

Oa Atav oKOTIPO va yivouv TTOAAG TTapadeiyuaTa KATaoKeUnG YPAPIKAG TTapaoTaong HeE
O1d@opeg TIHEG TOU a Kal B, av gival duvatdv kal o€ ouvduaoud PE XPNon NAEKTPOVIKOU
UTTOAOYIOTH.

A’ Ta&n Eotmrepivou ErayyeAparikou Aukeiou

ATTO 10 BIBAI0 «AAyeBpa kai ZToixeia MBavotATwy A” MevikoU Aukeiou» (ékdoon 2012)

Na akoAouBnBouv ol 0dnyieg yia Tn didackaAia Twv MabnuaTtikwy Tng A” Td¢ng Hueprioiou
EMAA pe v emofuavon o1 ol d1dAokovTeg Ba TTPETTEl va KAvouv TIG KATAAANAEG
TPOTTOTTOINCEIG, CUMQWVA PE TO WPOASYIO TTPOYPAPa Twyv MaBnuatikwv g A™ Tda¢ng
Eotrepivou ENMA.A. kal avédAoya e 1o €TTiITTEDO TNG TAENGS

B" Tag¢n Huepnoiou EtrayyeAparikou Aukeiou

I. AidakTéa UAN

AT 10 BIBAio «AAyeBpa B’ Mevikou Aukeiou» (€kdoon 2012)

Ke@. 10: Mpappikd ZuoTApATA
1.1 MPAUMIKG ZUCTANATO

1.2 Mn Ipapuiké ZuoTtruarta
Ke@.20: 1816TNTEG ZUVOPTAOEWV
2.1 MovoTovia-AkpdTaTa-ZUPUETPiEG ZuvApTNONG

2.2 Kataképuepn-Opifovtia Metatdtrion KaptruAng

Keg. 30: TpiywvopeTpia



3.1. TpiywvopeTpikoi ApiBuoi IMNwviag
3.2. Baoikég TpiywvoueTpikéG TauTtdTNTEG
3.3. Avaywyn oT1o 10 Tetaptnuoépio

3.4 O1 TPIYWVONETPIKEG CUVOPTATEIG
3.5 BaOIKEG TPIYWVOUETPIKEG ECIOWOEIG

Keg. 40: MoAuwvupa - NMoAuwvulIkéG £§I0WOEIG

4.1. MoAuwvupua

4.2, Alaipeon TTOAUWVUPWYV

4.3. MOAUWVUUIKEG £EI0WOEIG KAl QVIOCWOEIG

4.4, E¢lowoeIg Kal aviIoWwOoEIg TTOU avAyoVTal O€ TTOAUWVUUIKEG.

Keg. 50: EKOeTIKN Kal AoyapiBuIK cuvdpTnon

5.1. EKBeTIK cuvapTnon

5.2. AoydapiBuol (Xxwpig Tnv ammodeign tng arAayng fdong)

5.3. AoyapiBuikh ouvéptnon (va didaxBouv uévo ol AoyapiBuIkéG auvapTAOEIG JE BAon TO
10 kai TO €.).

Il. Alayeipion di1IdakTéag UANG

KepdAaio 1o (Mpoteiveral va d1aTe000V 6 DISAKTIKEG WPEG)

§1.1 Tivetal emavaAnyn Twv yvwoTwyv amo 10 Mupvdaoio pebddwyv emmiAuonNg YPOUMIKWY
ouoTnuaTwy 2x2. Eicdyetal n évvoia TnG opifoucag, n €TAUCH CUCTAPATWY PE XPRON
opiIfoucwyv Kal n dlEpelivnon TTOPOUETPIKWY CUCTNPATWY HE Mo TTapduetpo.  Tivetal
etmiAuon atTrAwy cuoTnudtwy 3x3.

§1.2 Tlpoteivetal n €mmiAucn ATTAWVY PN YPOUMIKWY CUCTNPATWY PE 2 ayvwoTtoug. Na un
d1daxBouv o1 aoknoeig 4,5 Tng B Ouddac.

Keg@dAaio 20 (MpoteiveTal va diareBouv 3 518AKTIKEG WPEG)

>tnv A" Aukeiou o1 paBntég peAétnoav Tnv f(X)=ax2+Bx+y, PEOW METATOTTIOEWV TNG
g(x)=ox2 kal e€&étacav Tn povoTovia Kal T aKPOTATA AUTAG.  2£TO KEQAAQIO auTd
SIATUTTWVOVTAI Ol YEVIKOI OPIOUOI TWV TTOPATIAVW EVVOIWV Kal €EETACOVTAl AUTEG Kal yia
GAAEG OUVOPTAOEIC PECW TWV YPOQPIKWY TTAPACTACEWY TOUG.

KegpdAaio 3o (Mpoteiveral va diareBouv 16 B1SAKTIKEG WPEG)



§3.1 Na d006¢i é¢upaon otnv évvola Tou akTIviou, 0T oUVOECH TOU WE TIG WOIPES Kal TNV
avaTtapdoTaaor] TOU OTOV TPIYWVOUETPIKG KUKAO.

§3.2A) Mporteiveral va Mn d1daxBouv ol TAUTOTNTEG 4,
B) Na yivel emAoyr atmo 1ig aokAoeig 1-6 kai amd 11 10-13 Tng A" Opadag.

§3.3 lNporteivetal va un 60060ouUv TTpog AUon o1 acknoeig Tng B” Ouddag.

§3.4 Mporteiveral va yivouv Katd TTpoTEPAIOTNTA ol QOKAOEIG:
1,3, 4,5, 6 kal 7(i, i) Tng A" Ouddag B) 1, 2 kai 3 Tng B” Opddac.

§3.5MNpoteivetal va  un  yivouv: A) H doknon 11(Gii)) m™mg A" Ouddag.
B) OAeg o1 aoknioeig 1ng B” Ouddac.

KegpdAaio 4o (MpoTteiveTal va diateBouv 15 S1IBAKTIKEG WPEG)
§4.1 MNporTeiveTal va yivouv KOTA TTPOTEPAIOTNTA Ol AOKACEIG:

A) 1 kai 2 (i, ii, iii) Tng A" Opadag
B) 2 ka1 3 Tng B Opadacg.

§4.2 Mporteiveral:
A) Na yivouv katd mrpoTtepaidoTnTa o1 aoknoelig 1 (i, iv), 2, 3 kar 10 Tng A" Opadag.
B) Na pn yivouv ol aokioeig 1ng B” Ouddac.

§4.3 ZTnv evoTnTa QUTA €I0dyovTal vEa €pyaAEia yia TNV TTapayovToTToinon TTOAUWVUHWY
MEOW TNG oTroiag emMAUOVTAlI OTN CUVEXEIQ TTOAUWVUMIKEG EEIOWOEIS KAl avIoWoEelG Babuou
MEYAAUTEPOU aTTO 2

Mporteivetal va yivouv katd mpotepaidtnTa: O1 aokoeig 1, 4, 5, 6 kai 8 Tng A” Opddag Kkai
TpoBAAuaTa TNG B” Ouddag, Ta otroia odnyouv oTnv £TTAUCN TTOAUWVUUIKWY £CI0WOEWV.

§4.4 Zmnv evotnTa authi emAUOvTal €EICWOEIS KAl AVIOWOEIG TIOU avAayovtal O€
TTOAUWVUIKEG, OTTWG APPNTEG KAI KAAOUOTIKEG £CIOWOEIG KAl AVIOCWOEIG.

A) Na 606¢i éupaon o1o yeyovog 0TI N UPwaon Twv HEAWV JIag £¢iowong oTo TETPAYwWVO dev
odnyei Tavra o€ 1Ic0dUvaun e€iocworn. Autd uTTopEi va yivel kal e Tn BorBeia Twy TTapakaTw
YPAPIKWY TTAPACTACEWY

3 y=x-2 \ B
B
'
'
4 L
y=\x ' 4 '
'
'
' y=x i
' '
' 24 '
L '
' '
e '
3 4 a '
A L
14 L
' 2 :
' y=(x-2) -
0 : .
[ 1 3 3
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B) Mporteivetal va pn yivouv ol acknoeig 3 kai 4 1ng B” Ouddac.

KegpdAaio 50 (Mpoteiveral va diareBouv 10 B18AKTIKEG WPEG)
§5.1 MNporteivetal va doB¢i Eppaon oTta TpofARuaTa TG B Opddag, pe TpotepaidoTnTa
oTIG 6, 7 Kau 8.

§5.2 A)lporteiveTal va yivouv Katd TTpoTepaIdTNTA:
O1 aokioeig TnG A" Ouddag pe Eueacn oTa TTPORANUATA.
O1 aokAoeig 2, 3, 5 g B Opadag.

B) MporteiveTal va pn yivouv ol ackroeig 6, 7 kai 8 Tng B” Ouddac.
§5.3 A) lNporeivetal va didaxbouv pévo ol ouvapTioelg f(x)=logx kai f(x)=Inx.

B) Mporteivetal va yivouv Katd TTpoTEpAIOTNTA OI ACKNOE€IG: 2, 5, 6, 7 kar 8 Tng A’
Ouadag kau 1(i, iii), 3, 5, 7 ka1 8 Tng B Opadac.

Aoknoeig I Opddag: Na un diddokovtal ackoeig I Opadag.

B" Tag¢n Eotrepivou ErayyeApartikoU Aukegiou

I. AidakTéa UAN

AT 10 BIBAio «AAyeBpa B’ Mevikou Aukeiou» (€kdoon 2012)

Keg. 10: Mpappikd ZuotApara
1.1 'paypIKG ZuoThiuaTa

1.2 Mn 'pappIka ZuoThpara

Ke@.20: 1816TNTEG ZUVOPTAOEWV

2.1 Movortovia-AkpdTaTa-XUPPETPiEG ZuvApTNONG
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2.2 Kartakopupn-OpigévTtia Metatdtmion KautroAng

Keg. 3o0: Tpiywvouerpia

3.1. TpiywvopeTpikoi ApiBuoi IMwviag
3.2. Baolkég TpIywVvopETPIKEG TAUTOTNTEG
3.3. Avaywyn oTto 10 TeTapTnuoplo

3.4 O1 TPIYWVOUETPIKEG OUVAPTNTEIG
3.5 BAOIKEG TPIYWVOUETPIKES £EI0WOEIG

II. Alayeipion d1dakTéag UANG
KegpdAaio 1o (MpoteiveTal va diareBouv 6 S18AKTIKEG WPEG)

§1.1 Tiveralr emavaAnyn Twv yvwoTwyv amo 1o MNupvacio PpeBOdwv €TTIAUCNG YPOUMIKWY
ouoTnuaTwy 2x2. Elodyetal n évvola Tng opioucdag, n €mmAuCn CUCTNUATWY ME XPron
oplIloucwyv Kal n dlgpelivnon TTOPAUETPIKWY CUCTNUATWY ME PIa TTapdueTpo.  [ivetal
€TTIAUCN ATTAWYV CUCTNUATWY 3X3.

§1.2 Tporteivetal n €TTAUCH ATTAWY PN YPOUUIKWY CUCTNUATWY WE 2 ayvwoTous. Na pn
d1dax0ouv ol aokioeig 4, 5 TG B Ouddac.

KepdAaio 20 (Mpoteiveral va diate@ouv 3 SISAKTIKEG WPEG)

2mv A" Aukeiou ol pabntég peAétnoav Tnv f(x)=ax2+px+y, HECW METATOTTICEWV TNG
g(x)=ax2 kai e€&étacav Tn poOvoTovia Kal Ta oKPOTOTA QUTAG.  2TO KEPAAQIO QuTO
OIATUTTWVOVTAI Ol YEVIKOI OPIOHOI TwV TTAPATTAVW EVVOIWV Kal €EETALOVTAI QUTEG Kal YO
GAAEG OUVOPTAOEIS PECW TWV YPAPIKWY TTAPACTATEWV TOUG.

KepdAaio 3o (Mpoteiveral va diare0ouv 16 dISAKTIKEG WPEG)

§3.1 Na d08¢i éupaon otnv évvola Tou aAkKTIViOU, 0T oUVOECH TOU WE TIG WOIPES KAl TNV
avaTtapdoTacot] TOU OTOV TPIYWVOUETPIKG KUKAO.

§3.2 A) lNporeivetal va pn didaxbouv o1 TautoTnTEG 4.
B) Na yiver emAoyn atmd 1ig aokoelg 1-6 kai atré 11g 10-13 Tng A" Opddag.

§3.3 lMNporteivetal va un 8000ouUv Tpog Auon o1 aokoelg Tng B” Ouddag.

§3.4 lMporteiveTal va yivouv Katd TTpOTEQAIOTNTA Ol AOKATEIG:
A)1,3,4,5,6«kal 7(i, i) Tng A" Opddag
B) 1, 2 ka1 3 Tng B" Opadag.
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§3.5 lNporteivetal va un yivouv:
A) H doknon 11(ii) Tng A" Ouddac.
B) OAeg o1 aoknioeig 1ng B” Ouddac.

" Eomrepivou ErayyeAparTikoU Aukegiou

I. AidaKTéa UAN

a) Ao 1o BiBAio «AAyeBpa B’ 'svikou Aukegiou» Twv 2. Avdpsaddkn, B. Karoapyupn,
2. Namraoraupidn, I'. NNoAudou kai A. 2Bépkou, ékdoon O.E.A.B., 2011.

Keg. 3% Npoodol

3.1 AkoAouBieg

3.2 ApiBunTtikA TTPd0d0g

3.3 Tewpetpikn TPG0O0G

3.4 Avatokiopég —loeg katabéoeig — XpewAuaia

3.5 ABpoiopa ATTEIPWY OPWV YEWHETPIKNAG TTPOOSOU

Keg. 4°: EKBeTIKA Kal AoyapiBuiki ouvdpTnon

4.1 EKOeTIKA ouvapTnon
4.2 NoydpiBuol (xwpig TNV ammédeign Tng aAhaynig Baong)

4.3 NoyapiBuiki ouvdptnon (va didaxbouv Yovo ol AoyapiBUIKEG OUVOPTAOEIG uE BAon TO
10 ka1 1O €.)

B) Amé ro véo BiBAio «AAyeBpa B’ evikou Aukeiou» (ékdoon 2012)

Keg. 10: Mpappikd ZuoThpaTa

1.1 MpaupIKG ZUuoTAPATO
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1.2 Mn Npappika ZuoTthpata

Ke@.20: 1816TNTEG ZUVOPTHOEWV
2.1 Movortovia-AkpdTaTa-ZUPPETpiEC ZuvapTnong

2.2 Katakopuepn-Opigévtia Metatotrion KaptroAng

Il. Alayeipion d1dakTéag UANG

o) Ao 1o BiBAio «AAyeBpa B 'svikou Aukeiou» (ékdoon O.E.A.B., 2011).

KepdAaio 3° : (Na diateBouv 7 5.w.)

§3.1 - §3.3 O1 yabntég va PtTopouv va diakpivouv, pe Baon Tov opIcuo, av pia akoAoubBia
gival apiBunTIKA N YEWHETPIKA TTPO0d0G. Na Bpiokouv To v-00TO 6po OTAV divovTal ETTAPKA
otoixeia. Na kataAdpBouv TIG évvoleg aApIBUNTIKOG HPECOG —YEWMETPIKOG HECOG Kal va
ETMAUOUV OXETIKEG AOKNOEIG.

Na pn didaxBouv ol atrodeitelc yia 1o S, Kal TG ApIBUNTIKAGS Kal TNG MewMETPIKAS TTpoddoU.
MpoTteivetal va pn AuBouv aocknoelig amd 1 B” Oudda.

§3.4 A) lMNpoTeiveral o1 TUTTOI va divovTal OTOUG PaBNTEG yIa TNV TTIAUCT AOKAOEWY, WOTE VA
MNV atTOTEAECOUV QVTIKEIMEVO ATTOUVNOVEUONG.

B)MporteiveTal, €1miong, va XpnoIJOTTOIOUVTAl UTTOAOYIOTEG TOETING.
IN) MNporteivetan va un yivouv ol ackAoeig B” Ouddag.

§3.5 lMporteivetal va yivouv katd TpoTepaIdTNTA:

A)O1 aoknoeig Tng A" Ouddag

B) Mévo n aoknon 3 t1ng B” Ouddag

KepdaAaio 4o0: (Mpoteiveral va diaTte0o0v 10 SI18AKTIKEG WPEG)

§4.1 Mporteivetal va d00¢i éu@acn ota TpopARuata Tng B” Ouddag, ue rpotepaidtnta

oTIG 6, 7 Kau 8.
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§4.2 A) Nporteivetal va yivouv KaTd TTpOTEQAIOTNTA:
O1 aoknoeig NG A" Ouddag pe Eupaaon oTa TTPORARUATA.
O1 aokioeig 2, 3, 5 1ng B Opddac.

B) MporteiveTal va pn yivouv ol ackroeig 6, 7 kai 8 Tng B” Ouddac.
§4.3 A) Mporteivetal va didaxBouv povo ol cuvaptioeig f(x)=logx kai f(x)=Inx.
B) MporTeiveTal va yivouv Katd TTpoTepaIdTNTA 01 AOKNOEIG: 2, 5, 6, 7 Kal 8 NG
A" Opadag kar 1(i, iii), 3, 5, 7 ka1 8 Tng B” Ouddag.

Aoknoeig I Opadag: Na un diddokovtal ackfoelg I Opadag.

B) Aré 1o véo BiBAio «AAyeBpa B 'svikou Aukeiou» (ékdoon 2012)

KegpdaAaio 10 (MpoteiveTal va diareBouv 6 518AKTIKEG WPEG)

§1.1 Tliverar eravaAnyn Twv yvwoTwy atd 1o MNupvdoio pebBddwv eTmiAuong yPAaPMIKWY
ouoTnuaTwy 2x2. Elodyetal n évvola Tng opioucdag, n €mmAuCn CUCTNUATWY ME XPron
oplIloucwyv Kal n dlgpelivnon TTOPAUETPIKWY CUCTNUATWY ME PIa TTapdueTpo.  [ivetal
€TTIAUCN ATTAWYV CUCTNUATWY 3X3.

§1.2 T[lpoteivetal n €miAucn aTTAWY WN YPOAMMIKWY CUCTANATWY PE 2 ayvwoTous. Na un
o1daxBouv ol ackoeig 4,5 1ng B Opddac.

KepdAaio 20 (Mpoteiveral va diate@ouv 3 SISAKTIKEG WPEG)

2mnv A" EmayyeAdatikou Aukeiou o1 pabntég peAétnoav Tnv  f(x)=ax2+px+y, HéEOW
METOTOTTIOEWY TNG g(X)=ax2 Kkai €EéTacav Tn MOvOoTOvia KAl Ta aKPOTATA AUTAG.  ZTO
KEQAAQIO AUTO BIATUTTWVOVTAI Ol YEVIKOI OPIOUOI TWV TTAPOTTAVW EVVOIWV Kal eEeTAlovTal
QUTEG Kal yIa AAAEG CUVAPTACEIS PECW TWV YPAPIKWY TTAPACTACEWY TOUG.

3 lewpeTpia
A" Huepnoiou EtrayyeApaTikou Aukegiou
l. Elcaywyn

H didaokahia Tng MNewpetpiag otnv A” EmrayyeApatikoU Aukeiou €0Tidlel oTO TTEPACUA ATTO TOV

EUTTEIPIKO OTO BewpnTIKO TPOTTO OKEWNG, ME 10IaiTEPN £€u@acn oTn padnuatikhi atmmédeign. Ol
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MaBNTEG €xouv €pBel oe TP PE OToIXEIO BewpPNTIKAG YEWHETPIKAG OKEWNS Kal aTo Mupvdoio,
OTTOU £XOUV QVTIUETWTTIOEI AOKATEIG TTOU aTTaitoUv BewpnTiKA atTédeign. Zmnv A" ETrayyeAparikou
AuKeiou, TTPETTEI AUTH N EUTTEIpIO TwV PABNTWY va agloTroindei ye oTOXO TNV TTEPAITEPW AVATITUEN
NG BewpPNTIKNG TOUuG oKEWNG. H dIaTUTTWON OPICUWY YEWHETPIKWY EVVOIWY gival KATI dUCKOAO yIa
TOUG PaBNTEG, akdUa Kal auThg TNG TAENG, KOBWG aTTalTel TN CUVEIBNTOTTOINCN TWV KPICIJWY Kal
eAAYIOTWY IBIOTATWY TTOU ATTAITOUVTAl YIa Tov KaBopiopd piag évvolag. ETmiong o palnrég
XPEIAZeTal va BIEPEUVOUV IBIOTNTEG KOl OXECEIS TWV YEWMETPIKWY EVVOIWY Kal va dnuioupyolv
EIKAOIEG TIG OTTOIEG VA TTPOCTTAB0UV VA TEKUNPILOOUV. H avTINETWITTION TNG HaBNUATIKAG atTddEIgng
aTTAG WG TTEPIYPAPN MIAG OEIPAG AoyIKWY BnUdTwy TTOU TTAPOUCIAoVTal aTTd TOV EKTTAIBEUTIKO,
dev gival KATAAANAN WoTE va PunBouv ol JadnTéG 0TN CNPOCIA KAl TRV KATOOKEUN MIOG aTTOdEIENG.
AvtiBeTa, gival onuavTiké va eutTAakoUlv ol HabnTég o€ atmodeIKTIKES OladIKagieg, va TTpooTTabouyv
va evtotriouv TN PBacikh ammodelKTIKA 10€d, PECW TrElpapaTtiogoU kal dlgpelivnong, Kal va
XPNOIYOTTOIOUV HETAOXNMATIONOUG KOl avatmrapacTAcelg, TTou umrooTnpifouv Tnv  avamTugn
YEWMETPIKWY OUAAOYIOPWY. H Kataokeur) atrd Toug paBnTéG avTirapadelyudTwy Kal n oulATnon
yla TO POAO TOUG €ival HIO onPAvTIKA dIadIKagia, WOTE va apXioouv va QTTOKTOUV MIa TTpwTn
aiobnon ¢ onpaciag Tou avtimapadeiyyarog ota MabnuaTikd. H amaywy oe droto €ival
eTTiong Mo PéEBOBOG TTOU CUXVA GUVAVTOUV Ol HaBnTég oTnv amodeign apkeTwy Bewpnudtwy. O
POAOG TOU «ATOTTOU» OTNV TEKUNPIWOTN TOU aPXIKOU 1I0XUPICHOU OAAG Kal TO KOTd TTO0O0 n dpvnon
TOU COUUTTEPACPATOG 0dNYEi TEAIKA OTNV TEKUNPIWOT] Tou, dnuIoupyouv 181aiTEPn DUOKOAIQ OTOUG
MOBNTEC. Ze OAA TO TTOPATTAVW OUCIOCTIKO POAO WPTTOPEl va TTaigel N aglotroinon AOYIOUIKWY

Auvapikng MNewpueTpiac.

Il. AidakTéa "YAn

A6 10 BIBAI0 «EukAcideia Mewpetpia A kal B” Eviaiou Aukegiou» Twv Apyupdétroulou H., BAduou
M., KarooUAn I'., Mapkarn ., Zidepn M. (ékdoon 2012)

Ke.1°: Elocaywyn otnv EukAgidsia FewpeTpia
1.1 To avrikeipevo TG EukAeidelag MewpeTpiag

1.2 loTopikA avadpopr oTn yévean Kal avatTuén tng MewpeTpiag

Ke@.2°: Ta BaOIKA YEWMETPIKA OXAMATA

2.1 >nueia, YPOUUEG Kl ETTIPAVEIEG
2.2 To emitredo

2.3 H euBeia

2.4 H nuieuBeia
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2.5

2.6

2.7

2.8

2.9

2.10

2.11

2.12

2.13

2.14

2.15

2.16

2.17

2.18

2.19

2.20

To euBUuypappo TUAMA

MeTaToTTio€IG OTO £TTITTEDO

2U0yKpion €uBUYPAPHWY TUNHATWYV
Mpdéeig peTagu suBUYPAPUWY TUNPATWY
Mrkog euBUypaupou TUANOTOG

2nNUEi0 CUPPETPIKA WG TTPOG KEVTPO
Huietrireda

H ywvia

20yKpIon YWVIWV

EuBeia k&BeTn amd onueio o€ eubeia
Mpééeig peTalu ywviwv

Eidn kai atrAég oxéoeig ywviwv

‘Evvolia kal oTolxeia Tou KUKAOU
ETrikevipn ywvia — Zxéon €TTiKevTpNnG ywviag Kal Togou
Métpo T6Eou Kkal ywviag

TeBAaouévn ypauun — NMoAlywvo — oToIxeia TTOAUYWVWYV

Kep.3°: Tpiywva

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

Eidn kal oToixeia Tpiywvwyv
1° Kpitpio 106TNTag TPIYWVWY (EKTOC TNG aTTOBEIENS TOU BEWPUATOC)
2° KpITAPIO 100TNTAG TPIYWVWV

3° KpITAPIO 1I00TNTAG TPIYWVWV

“Y1mrapgn kai yovadikdTnTa KaBETOU (EKTOG TNG ATTOdEIENG TOU BEWPHATOG)

Kpitpia 1606TNTag 0pBoywWVIWY TPIVWVWYV

KUkAog - MeookdBeTog — AixoTOpOG

KevTpIKA CUPHETPIO

ALoVIKr) cuppeTpia

2x€0n €EWTEPIKNG KAl ATTEVAVTI YWVIAG (eKTOG TNG aTTddEIENG TOU BEWPRUATOQ)
AVIOOTIKEG OXEOEIG TTAEUPWV KAl YWVIWV

Tpiywvik aviodTnTa
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3.13

3.14

3.15

3.16

3.17

3.18

Kegp.4°:

4.1.
4.2.
4.3.
4.4,
4.5,
4.6.
4.7.

4.8.

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.

KdaBeTeg kai TTAdyIEG

ZXETIKEG BETEIg euBEiag Kal KUKAOU
E@atmtéopeva TuApaTa

2XETIKEG BETEIC DUO KUKAWV
ATTAEC YEWUETPIKEG KATAOKEUES

BaOIKEG KATAOKEUEG TRIVWVWY

MapdAAnAeg eubeisg

Eicaywyn

Téuvouaa dUo eubeiwv - EukAgidelo aitnua
Kartaokeur) TrTapdAAnAng eubeiag

wvieg pe TTAeUPEG TTAPAAANAES
AloonueiwTol KUKAOI TpIyWVoU

ABpoIcua YWVIWY TPIYWVOU

wvieg pe TTAEUPES KABETES

ABPOICHA YWVIWV KUPTOU V-YWVOU

MapaAAnAdypappa - Tpatédia
Eicaywyn

MapaAAnAdypaupa

OpBoywvio

PouBog

TeTpdywvo

E@apuoyég ota Tpiywva

BapuUkevTpo Tpiywvou (eKTOG TNG aTTOdEIENG TOUG BEwpriuaTog)

To opBOKeVTPO TPIYWVOU

Mia 1816TnTa TOU 0PBOYWVIOU TPIYWVOU
Tparmédio

loookeAEG TPATTECIO

AgloonueiwTeg eUBEiEG Kal KUKAOI TPIYWVOU

17



Ke@.6°: Eyyeypappéva oxnuoara

6.1. Eicaywyikd — Opiopoi

6.2. >x€0N EYYEYPOUUEVNG KAl QVTIOTOIXNG ETTIKEVTPNG
6.3. wvia xopdng Kal epaTITouévng

6.5 To eyyeypauUEVO TETPATTAEUPO

6.6 To eyypdyiuo TETPATTAEUPO (EKTOG TNG aTTOOEIENG TOU BEWPrUaTOQ)

lll. Alaxeipion di1dakTéag UANG
Keg.10 : Eicaywyn otnv EukAcideia MNewpetpia. (Na diartedei 1 6.w.)

O1 yaBbnTég eil0dyovTtal TNV €vvoia Tou afiwuaTikoUu CUCTHMATOGS Kal oTh d1agopd TNG OewpnTIKAG
ato v MpakTikr MewpeTpia. MpoTeiveralr va diIdaxbei TTEPIANTITIKA.

Keg.20 : Baoikd MewpeTpikd oxquata. (Na diarefoiv 2 d.w.)

MpoTteivetal va d0B¢i éupaon poévo oTig TTapaypdeoug §2.15, §2.16, §2.17 kal 2.18 kai TIg
QVTIOTOIXEG AOKATEIG.

Keg.30 : Tpiywva. (Na diareBouv 15 5.w.)

O1 poBbnTég €xOouv  DIATTPAYUATEUTEI TO PEYOAUTEPO HEPOG TOU TTEPIEXOMEVOU TWV TTAPAYPAPWYV
autwv oT1o lMupvaaoio. Na 606¢i éupacn Aoirév o010 oxedIOoNO OXNUATWY PE BAON TIG AEKTIKEG
OIATUTTWOEIG TWV YEWMETPIKWY TTPOTACEWY KOl avTioTpo@A, OTn dIATUTTWON TWV YEWMETPIKWY
OUAAOYIOUWY TwV pabntwyv Kal oTnv 100TNTA TPIYWVWY WG OTPATNYIKN atmodeigng 100TnTag

EUBUYPANPWY TUNUATWY 1] YWVIWV.

O1 mmapaypagor §3.5, §3.8 ,§3.9, §3.10, §3.11 ,§3.13, §3.14 ,§3.16 mrpoTteiveTal va didaxbouv
TEPIANTITIKA.

Na un ¢ntnBouv o1 amodeiteig Twv TTapaypaewyv: §3.2, §3.3, §3.4, §3.5, amd §3.6 Bewpnua 1 kai
2, §3.10, §3.11, §3.12, §3.13 ka1 §3.14.

Mporteiveral va pn ¢ntnBolv aokAceIg attd Ta ouvBeTa BEuarTa.
Keg. 40 : MapdAAnAeg gubeieg. (Na diateBouv 8 5.w.)
O1 padbntég €xouv diatTpaypaTeudei TRV €évvoia TNG TTapaAAnAiag eubBeIwY o€ TTPONYOUUEVEG TASEIG.

Mpoteivetal va un {nTnBouv o1 atodeitels Twv Bewpnudtwy, TTapd pévo Tng §4.2, §4.6 kai §4.8.
ETriong mrpoteivetal va un ¢ntnBouv acknoeig atmod Ta ouveeTa.
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Keg. 50 : MapaAAnAdypappa - Tpatrédia. (Na SiateBouv 17 5.w.)

2T0 KEPAAQIO auTd oI pabnTtég dlatmmpayuarevovral Ta did@opa €idn TTapaAAnAoypduuwy Kal
TpaTTeCiwV Kal PJEAETOUV TIC XAPOKTNPIOTIKEG Toug 1016TNTEG. Na emonuaveei n dilagopd peTagu

IBI0TATWY KAl KPITNEIWY TWV TETPATTAEUPWY KAl TNV EQAPUOYI TOUG OTIC QOKACEIG.

Na pn ¢ntnBouv o1 atmodeigelg Twv BewpnudTwy atmo TIg TTapaypdeoug §5.6 Ta Bswpnuara Il kai

I, §5.7, §5.8. Mporteivetal va pun ¢ntnBouv aoKAOEIG aTTo Ta oUVOETa BEpaTA.

Keg.60 : Eyyeypappéva oxfuara. (Na diarefouv 5 6.w.)

270 KEQAAQIO QUTO O JaBNTEG PEAETOUV TIG 18IOTNTEG TWV TETPATTAEUPWY TTOU Eival Eyyeypapuéva
o€ KUKAO Kal dlepeuvolv TIG IKAVEG IBIOTNTEG TTOU ETMITPETTOUV £va TETPATTAEUPO VA EYYPOAQE O€
KUKAo. Na pn ¢nmBolv o1 amodeiteig Twv Oewpnudtwy. [Mpoteivetar va pn ¢ntnBolv ol

«OTTOOEIKTIKEG AOKAOTEIC» KAl TO «OUVOETA BEPaTAY.

A’ Eomrepivou ETrayyeApaTikoU Aukeiou

Na akoAouBnBouv ol 0dnyieg yia Tn didackaAia Twv Mabnuatikwy Tng A" Tagng Hueproiou
EMAA pe tnv emofuavon o1 ol dIdAoKovTeg Ba TTPETTEl va KAVOUV TIG KATAAANAEG
TPOTTOTTOINCEIG, CUMQWVA HE TO WPOASYIO TTPOYPAPa Twy MaBnuatikwyv g A” Tdgng
Eotrepivou ENMA.A. kal avdAoya e 1O €TTITTEDO TNG TAENG

B" Huegpnoiou kai B” Eotrepivou EtrayyeApaTtikoU Aukeiou

Ai1dakTéa UAN

A6 10 BIBAI0 «EukAgideia MewpeTpia A™ kai B™ Eviaiou Aukeiou» Twv. Apyupdtmoulou H,
BAdpou IM., KatooUAn I., Mapkdkn . kai Z16€épn IM.

Keg. 7°: Avaloyieg (Aev atroteAei e€eTaoTéa UAN)

7.1.

7.2.

7.3.

7.4.

7.5.

Eicaywyn

Alaipeon euBUypapuoU THAPOTOG O¢€ V ica Pépn

Mvopevo euBUypaupou TUAUATOG PE aplBPo — AGYOG EUBUYPANNWY THNUATWY
AvaAoya euBuypapua TuRpata — AvaAoyieg

MnAkog euBUypauuou TUAUATOG
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7.6. Alaipeon THNPATWY ECWTEPIKA KOl EWTEPIKA WG TTPOG BOCPEVO AdYOo
7.7. Oewpnua Tou OaAn (Xwpig TNV atmodeitn Tou BewpPrUaToC)

7.8. Ocecwpruata Twv dIXOTOUWY TPIYWVOU

Keg. 8°: OuoidétnTa (Acv atroTteAsi e€eTaoTéa UAN)
8.1. Opoia eubuypauua oxnuarta

8.2. Kpimipia opoidtnTag (xwpic Tig atmodeifeic Twv Bewpnudtwy 1l kar 1l kar 1Ig
epapuoyég 1 kai 2)

Keg. 9°: MeTpIkéC OXEOEIG

9.1. OpBég TTPoPoAEG

9.2. To lNuBaydpeio Bewpnua

9.3. Tevikeuon Tou MuBayopeiou BewpnuaTog (Xwpig TNV atddeitn Tou Bewpnuatog Il )
9.4. Ocewpnuarta Alouécwy

9.7. Téuvouoeg KUKAoU

Keg. 10°: EuBadd
10.1. TlMoAuywvikéd xwpia

10.2. EpBaddv euBuypaupou oxAuatog - looduvaua eubuypauua oxnuaTa
10.3. EpBaddv Bacikwy euBUYypPaUNwWY OXNUATWY
10.4. AAAoi TUTTOI VIO TO €UPRAdOV TPIYWVOU (Xwpig TNV atrédeign Tou TuTtrou IlI)

10.5. Adyog euadwyv GPoIWY TPIYWVWY — TTOAUYWVWV

Keg. 11° Métpnon KikAou

11.1. OpIoPOS KavoviKoU TTOAUYWVOU

11.2. 1816TNTEG KOl OTOIKEID KAVOVIKWV  TTOAUYWVWYV  (Xwpig TIG aTtrodeifelg  Twv
BewpnuaTWY)

11.3. Eyypo@r BACIKWV KAVOVIKWYV TTOAUYWVWY O€ KUKAO KOl OTOIXEIQ TOUG (XWPIG TIG
epappoyég 2,3)

11.4. Tlpoc€yyion Tou PAKOUG TOU KUKAOU PE KOVOVIKA TTOAUYwva
11.5. Mnkog 16¢ou
11.6. Tlpooéyyion Tou eYPadoU KUKAOU UE KAVOVIKA TTOAUYwva

11.7. EpBaddv KUKAIKOU TOPEQ KAl KUKAIKOU THRWATOG
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[I.  Alaxeipion di1daktéag UANG

KegdAaio 7°
(Mporteivetal va d1aTeBoUv 3 DIBOKTIKEG WPEG).

§7.1-7.6

2TIGC TTOPAYPAPOUG aUTEG YiveTal TTPWTN @OPA AOYOG YId CUHPMPETPO KOl ACUMPMPETPO
euBuypaupa TuAuata. H évvola TG acuppeTpiag uTTopei va BonBroel onuavTikd Toug
HoBNTéG va EekaBapioouv Thv €vvola Tou apphTou apiBuou. H avamruén tng UAnG oTto
OXOAIKG BIBAi0 (Bewpia, TTOpATNPACEIG, ONUEIWOEIG) eival TTARPNG Kal av  didaxOei
TIPOCEKTIKG Ba Bonbrjoel Toug HaBNTEG O ONPOVTIKEG TTEPIOXEG TNG MeWETpIOG TTOU
akoAouBei (Oewpnua OaAf, ouola Tpiywva) kal TG AAyeBpag (n évvola Tou TTPAYUATIKOU
apiBpou). lMNpoTeivetal va doBei éupacn OTIC EPWTACEIS KaTavonong. Etiong, ol T0TTO1 TNG
TTapaypd@ou 7.6 va unv atmouvnuoveutouv.

§7.7

MpoteiveTal va yivouv Ta dUo TpoPARuata Tng oeAidag 154 kai va 60B¢i €uacn OTIg
epwTnoeIg Kartavonong 1-3 kal oTig acknoelg eutredwaong 3-7. Na pn yivouv Ta ouvOeTa
Béuarta, oeh. 157.

§7.8
Na un yivouv Ta oUvBeTa Bépata, oeA. 163.
Na pn yivouv o1 YeVIKEG QOKATEIG TOU KEQAAQiOU.

KegpdAaio 8°
(Mporteivetal va diaTeBoUV 3 dIBAKTIKEG WPEG).

§8.1-8.2
A) Emedn civar o 10 Kepdhaio Tng B” Aukeiou iowg xpelaoBei, katd tnv kpion Tou
0I0GOKOVTOG, va Yivel pia ypriyopn €mavaAnyn oTIG avaAoyieg Kal To Oswpnua Tou OaAn
TTou di1dayxBrkav atnv A" Aukeiou.
B) H epapuoyn 4 1ng mapaypdgou 8.2 Ba xpeiaoBei oTn cuvéxela yia va atrodeixBei TUTTog
yIa TO €URadOV TPIYWVOU.
) To KepdAaio TTpoo@épeTal yia Tn oudnTnon €@apuoywyv 1mou Adn BiyovTal aTo OXOAIKO
BiBAio (uéTpnon UWouGg aTTPOCITWY ONUEIWY, XPron £¢avTa).
A) Na pn yivouv:

» O1 epappoyég 1 kar 3

» Ta ouvbeta Bépata 1, 2 kar 3, oeA. 178.

» Ol yevikég aoknoelg Tou KegpaAaiou.

KepdAaio 9°
(Mporteivetal va d1a1eB0UV 8 BIBAKTIKEG WPEG).

§ 9.1-9.2 (Mporeivetal va dioTeBOUV 2 SIBAKTIKEG WPEG).

A) ZTI¢ TTapaypd@oug auTég N AOKOTTN aoKnNOIoAoyia aAyeBPIKOU XapaKTipa & CUVEICPEPEI
oTnVv Katavonon tng MewpeTpiag.

B) MporteiveTal va yivel To GXONIO TNG EQAPUOYNG WG aUVOEDN YE TNV ETTOUEVN TTAPAYPAPO.
N Na un yivouv Ta ouvBeTa BépaTta 4, 6, oeh. 186.

§ 9.3 (poteiveral va diartebei 1 wpa):
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21NV TTapAypa@o auTh gival okOTIUO va dlaTeBEl xpOvog WOTE va OXOMIACTEN TO IOTOPIKO
ONMEIWPa yIa TRV avakGAUWnN TwV ACUPPETPWY PEYEBWYV Kal va Yivouv Kal 01 3 KOTAOKEUEG
(uttoTeivouoa Kal KABETN TTAcupd opBoywviou Tpiywvou, péan avaloyog, dppnta
TToAAaTTAdCIa EUBUYPANPOU TUANATOG TTOU Bivouv Kal ToV TPOTTO KATAOKEUNG EUBUYPANPWY
THNMATWY PE IAKOG TETPAYWVIKN Pifa QUOIKOU — agopun yia hia ouvtoun culAtnon yia n
OuvaToTNTA KATAOKEUAG ] U TWV appiTwy).

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

A) Z1nv mapdypago 9.4 TrpoteiveTal va Pnv avoAwBei emmTAéov dIOOKTIKOG XPOVOG yid
GokoTn aoknoloAoyia aAyeBpikou TUTTOU.

B) Ta Bewprjpara Twv diapéowyv (TrTapdypagog 9.5) utropoulv va d1daxBouv wg eQapUoYES
TWV BewpnudTwy TNG o&eiag Kal apPAciag ywviag (Xwpig TIC aOKACEIS TOUG), a@ou Kal N
TTaPAYPAPOG 9.6 (YEWUETPIKOI TOTTOI) TTOU OTNPIoVTal OTA BewprpaTa Twv dIAPECWY gival
EKTOG UANG.

N E@opuoyég Twyv BewpnudTwy TwWV dIOUECWY UTTAPXOUV O OOKAOEIG TWV ETTOPEVWV
TTaPAyPAPWV.

A) Na un yivouv Ta ouvBeta Bépata NG oelidag 194.

§9.7 (Mporteivetal va diateBouv 3 2 dIBOKTIKEG WPEG).
A) Mporteivetal va d0B¢i Eupacn atnv 3n €@appoyn Kal aTo oXOAIO TNG (KATAOKEUR XPUONAG
TOMNG, 0 AGYOG ).
B) A6 TiIg aokAoeIg pia €mmAoyr] Ba utTopouace va givai n ENG:

» O1 epwTAOEIC KATAVONONG.

» Ao TI¢ aokAoeIg eutrédwong ol 1 kal 4

» AT TIC aTTOdEIKTIKEG O 1 Kai 3.
N Ta ouvBera Béuarta Ba ptmopoucav va eEaipeBolv amd Tnv UAN KaBWwS Kal o1 YEVIKEG
QOKNOEIC.
A) H dpacTtnpiotnta 2 oeh. 205 Ba pmmopolce va OUVEICQEPEN OTNV KaTtavonon Tng 1-1
avTioToIxiag METAEU TWV oNUEIWVY TNG EUBEIAG KAl TWV TTPAYUOTIKWY APIOPWV.
E) Na un yivouv:

» Ta ouvBeta BépaTta 3, 4, oeh. 204

» O yevikég aoknoelg Tou KegaAaiou.

KepdAaio 10°
(Mporteivetal va dia1eBOUV 5 SIBAKTIKEG WPEG).

§10.1-10.3 (IMporteivetal va diateBouv 3 dIBOKTIKEG WPEG).
A) O1 di108¢01ueg WPEG augavovTal TIPOKEINEVOU VA YivOuV:

» O1 3 epapuoyég (Je TNV TTapartipnon mg 2)

» 01 2 dpacTtnpIdTNTEG TWV O€EA. 215 ka1 217.
B) ©a pmopouoce va yivel n amodeign Tou MNMubayopeiou Bewpriuatog péow eupadwy, OTTWG
TTapaTifeTal 0T OTOoIXEIO TOU EUKAEIDN KaI ava@épeTal OTO IOTOPIKO ONuEiwUa TNG OeA. 228.
) MpoTevopeveg OOKAOEIG:

» Ol epwTnoEIg KaTtavonaong

» AT0 TIGg aoKAOEIG EPTTEdWONG Ol 3 KAl 6

» ATO TIg aTTOdEIKTIKEG aokoeig o1 1, 4, 7 kai 8.
A) Na pn yivouv Ta ouvBeta Bépata 1 kai 5, oeA. 218.

§10.4 (Mporteiveral va diateBouv 1 SIBAKTIKN WPQ).
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A) Na un yivel o T0TT0¢ TOoUu ‘Hpwva Kai o1 avrioToixeG aoKAoels (aAAG va €EnynBei o
OUMBOAIGUOG TNG NUITTEPIMETPOU).
B) Mia emmiAoyr] aokfnoewv Ba ptropouoe va eivai;
» O1 epwtnoeig katavonong 1 kai 2.
» AT6 TIG aoknoeIg euTTédwaong ol 3 Kai 4.
» A6 Tig ammodelkTikéG ol 1, 3 kai 5.
N Na un yivouv 1a ouvBeTa BépaTta 1, 2, oeh. 221.

§10.5 (Mporteivetal va diatedei 1 dIOAKTIKA Wpa).
Na pn yivouv Ta ouvBeta Bépata NG oglidag 225.

KepdAaio 11°
(Mporteivetal va diaTeBoUV 8 dIBAKTIKEG WPEG).

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

A) Zmv mapdaypago 11.1 umopei va yivel pia utrevBuupion Tng €vvoiag Tou KupTtou
TTOAUYWVOU Kal TwV OTOIXEiIWV TOU, OTTWG ava@EPETAl OTNV TTapdypago 2.20 TTou gival EKTOG
NG UANG TNG A” AuKeiou.

B) lMporteiveral va yivel n maparipnon kai 1o oxOAio TnG 6eA.236 (TTou xpeidlovTal yia TNV
eTTOEVN TTAPAYPAPO).

M) Mtopei va yivel pia avag@opd oTo pOAO TWV KAVOVIKWY TTOAUYWVWYV aTn QUON, TNV TEXVN
Kal TIG emOoTAMES (BIBAIO KABNYNTA yia €MEKTACN TNG ATTOOEIKTIKAG doknong 1 oeA. 237 kai
OuOoXETION JE TN O10KOOUNON ME KAVOVIKG TTOAUYywva).

A) Na un yivouv Ta ouvBeta BépaTa Twv oeAidwy 237 — 238.

§11.3 (Mporteivetal va diaTeBoUV 2 SIBOKTIKEG WPEG).
A) Bdoel TOU OXOAiOU Kol TnG TrapATHPNONG TNG OeAidag 236 TNG TTPONYOUMEVNS
TTaPAYPAPOU, Ol JaBNTEG UTTOpOUV POVOI TOUG va 0dnynBouv oTnv eyypagr Twv BaciKwy
KAVOVIKWY TTOAUYWVWYVY 0€ KUKAO, OTTWG TTpoTEiveTal Kal 0TO BIBAIO Tou KaBnynTth.
B) Mporteivetal va doB¢i Eupacn otnv e@appoyh 1 Kal 0Tn CUvEXEID va Yivel n dpacTtnpidTnTa
1 oeA. 242.
N Na un yivouv:

» Ol epappoyég 2, 3 TnG TTapaypdgou 11.3.

» Ta ouvBeta BépaTa TG oeAidag 242.

§11.4-11.5 (Mporeivetal va diateBouv 2 SIBAKTIKEG WPEG).

A) O1 TTapaypa@ol auToi JTToPOUV Va TTPOETOINACOUV TOUG HabnTég TTou Ba akoAoubrjoouv
Tn B€TIK KOTELBUVON YIa TNV El0aywyn OTIG ATTEIPES BIOBIKATIEG UE PUTIOAOYIKO TPOTTO.

B) Na un yivel To ouvBeTo Bépa 2 TnG oelidag 245.

§11.6-11.7 (Mporteivetal va diateBei 1 dIBAKTIKA wWpPA).
Na un yivouv Ta ouvBeta Béuara TG oeAidag 251.
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3.Mabnpatika OeTikng —TexvoAoyikng KareuBuvong

MdBnpa emidoyng B” Hugpnoiou kai I'" Eomrepivou EtrayyeApaTtikoU Aukeiou

Ai1dakTéa UAN

A6 10 BIBAI0 «MabBnuaTikd OeTiknG Kai Texvoloyikng KarteuBuvong B Taéng lMevikou
Aukeiou» Twv Adaudtroulou A., Biokadoupdkn B., MaBaAd A., MNMoAulou I. kal ZREpkou A.,
(¢ékdoon 2012).

Keg. 1°: Alaviopara

1.1.

1.2.

1.3.

1.4.

1.5.

H ‘Evvoia Tou AlaviouaTtog
MpbdoBean kal Apaipeon AlavuoudaTwy

MoAAatTAaciacuog ApiBuou pe Aidvuopa (xwpeic TIC E@apuoyég 1 kal 2 oTIG OeA. 25-
26)

2uvTetaypéveg oto Emiredo (xwpic Tnv E@apuoyr 2 otn oeA. 35)

EowTtepikd MNvouevo AlavuoudTwy

Keg. 2°: H Eubsia oTo ETriredo

2.1.

2.2.

2.3.

E¢iowon Eubeiag
"evik Mopon E&icwong Eubctiag

EpBadov Tpiywvou (Xwpig TIg atrodeigelig Twy TUTTwY TnG atrdéoTaong onueiou ammo
euBeia, Tou euBadou Tpiywvou kail TNG E@appoyng 1 otn oeA. 73)

Keg. 3° Kwvikég Touég

3.1.

3.2.

3.3.

3.4.

O KUKAOG (XWwpig TIG TTAPAUETPIKES EEICWOEIS TOU KUKAOU)

H MapaBoAf (xwpig Tnv amodeign tng egicwong Tng TapaBoAAg, TNV attédeign Tou
TUTTOU TNG EQATTTOMEVNG Kal TNV E@apuoyi 1 otn oeA. 96)

H 'EMeyn (Xwpic tnv amddeitn Tng egiowong tng £AAEIWNG, TIC TTAPAMETPIKEG
eClowaoelg TG éANeyng, Tnv E@appoyh otn oeA. 107, Tnv E@apuoyn 1 otn ogA. 109
Kol Tnv E@appoyn 2 otn ogA. 110)

H YmrepBoAn (xwpig Tnv atrédeign g e€icwong Tng UTTEPBOANG Kal TNV OTTOdEIEN TOU
TUTTOU TWV AOUPTITWTWV)
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3.5. Mdbvo n uTToTTapAypa@og «OXETIKH BEon €uBeiag Kal KWVIKAG» Kal CUPPWVa PE TNV
TTpoTeIvouevn diaxeipion.

Keg. 4°: Qswpia ApiOuwy

4.1.  H Mo6nparikr Eraywyn

[I.  Alaxeipion di1daktéag UANG

KepdAaio 1° (Mporteivetal va diateBolv 17 SIBAKTIKEG WPEG).
EidikoTEPQ yIa TNV §1.5 TrpoTeivovTal Ta €ENG:

A) Metd mn didackalia TnG uttoTTapaypd@ou «IpoBoAr diaviouaTog o€ dIdvucoua» va doBEei
Kal va oulntnBei n epwtnon karavonong 13 Tng oeAidag 54, pe OKOTTO va KATAVONOOUV Ol
paBnTéc:

v' To poAo TnG TTPoBoAn¢g diavuauaTog o€ SIAVUCHA KATA TOV UTTOAOYIGHO TOU E0WTEPIKOU
VIVOUEVOU QUTWV.

v' Om dev 1oxUel n 1016TNTA TNG dlayPaAPAG OTO ETWTEPIKO YIVOUEVO.

B) MporteiveTal va un yivouv ol aoKNOEIG:
o 8,9«kal 10 NG A" Opadag (oeA. 47-48).
o Oraoknoeig 1, 3 kai 10 Tng B” Opdadag (oeA. 48-50).

o OiTevikég Aoknoeig (oeA. 50-51).

KegdAaio 2° (Mpoteivetal va diateBo0v 10 SISAKTIKEG WPEC).
EidIk6TEPQ YIa TNV §2.3 TTpoTEivovTal Ta €ENG:

A) Mpiv 60600V o1 TUTTOI TG aTTéOTAONG ONWEiou amd eubeia kal Tou euBadou TPIyWVoU,
mporteivetal va &00oUuv OTOuG paBNTéEG va emeepyacTolv OPaOTNPIOTNTEG, OTTWG Ol
TTapakAaTw duo:

1™ Aivovrai n euBtia &:x—y+1=0 kai 1o onueio A(5, 2). Na Bpebouv:
a) H e€iowan 1ng euBciag ¢ 1rou diEpxeTal ammd 1o A Kai gival KABETN TNV €.
B) O1 ouvTeTayPéveG TOU ONpEiOU TOMAG TNG  ME TNV €.

y) H amméctacn Tou A amdé v €.

21N ouvéxela, va dnAwdei otoug pabntég o1 e avadAoyo TPOTTO UTTOPEI va atrodeixBei o
TUTTOG aTTOOTAONG £VOG Onueiou atmod yia eubeia, o oTToiog Kal va 00ki.
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2" Aivovrar ta onpeia A(5, 2), B(2, 3) ka1 B(3, 4). Na BpeBolv:

a) H e€iocwan Tng eubciag Bl .
B) To uywog AA Tou Tpiywvou ABI kai
y) To eufaddv Tou Tpiywvou ABI.

TN ouvéxeld, va dnAwBei otoug pabntég 6T pe avdAoyo TPOTTO UTTOPEI va atrodeixBei o
TUTTOG TOU £URadOU TPIYWVOU TOU OTTOIOU EiVAI YVWOTEG Ol CUVTETAYHEVES TWV KOPUPWIV.

B) MporteiveTal va pn yivouv:
» Hdaoknon 7 1ng B" Opadag (oeA. 76).

» Ao TG Nevikég Aoknoeig ol 3, 4, 5, 6 kai 7 (o€, 76-77).

KegdAaio 3° (Mporteivetal va diateBolv 20 SIBAKTIKEG WPEC).
EidikoTepa yia Tig §3.2. 3.3 kai 3.5 mrpoTteivovTal Ta £€AG:

§3.2 A) lpiv d0Bei o TUTTOG TNG €giowong Tng TTapaBoAng, TrpoTteivetal va AuBei éva
TPORANUa eUpeong e€icwang TTapaBoAng Tng otroiag divetal n €oTia kal n dieubeTovuoa. lNa
Topddelypa TG TapaBoAng ue eoTtia To onueio E(L,0) kai SieuBetoloa TNV eubtia
0. x=-1. Mg 1oV TPOTTO QUTO OI PABNTEC €pxovtal O€ eTa@r Pe Tn Pacikh 10éa NG
aTTOdEIENG.

B) MpoteivovTal o1 aoknoeig 4-8 va yivouv yia CUYKEKPIYEVN TIUF TOU P, TI.X. yIa p =2

§3.3 A) lMNpiv d0B¢i o T0TTOG TNG €Cicwaong TNG EAAeIYNG, TTpoTeiveTal va AuBei éva TTpORANua
eupeong egiowong EAAeIYng TnNG oTroiag divovTtal o1 E0TiEG Kal To oTaBepd dBpoioua 2a. MNa
TTapadelyua NG EAAEIYNG WeE €aTieg Ta onueia E(-4,0), E(4,0) kai 20 =10.

B) Mporteiveral va un d00¢i Eu@acn o€ aoKATEIG TTOU avOAWVOVTAI 0€ TTOAAEG TTPAEEIG, OTTWG
gival, yia Tapadelyua, ol ackAoelg 3 kalr 5 1ng B” Opddag (oeA. 112 — 113)

§3.5 At v mapdaypago auth Ba didaxBei pOvo n UTTOTTAPAYPAPOG «ZXETIKN BEon ubeiag
KOl KWVIKAGY» KAl YIa KWVIKEG TNG MOPPNAG Twv TTapaypdewy 3.1 — 3.4. 'ET0ol, o1 yabnTtég Ba
YVwpioouv TNV aAyeBPIKN €PUNVEIQ TOU YEWMETPIKOU OPICPOU TNG €QATITOPEVNG TWV
KWVIKWYV TOPWV Kal YEVIKOTEPQ TNG OXETIKAG B€0NG €uBEiag Kal KWVIKAG TOUNAG.

Keg@dAaio 4° (Mporteivetal va diateBouv 4 WpPeg).

§4.1H Mabnuatiky Emaywyr) atmroTteAei Bacikry atrodeikTiK HEBOBO TNV OTToia TTPETTEl VO
yvwpiouv ol paBnTéG TTou OTPEPOVTAI TTPOG TIG BETIKEG OTTOUSEG.
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4. Ma@nuaTtika |

N Tagn Hugpnoiou kai A" Ta&n eotrepivou ENMALA.

l. AidakTéa UAN

A6 10 BIBAI0 “MaBnuatikd”, A" 1dg¢ng Tou 20u KukAou Twv T.E.E. (1. BAduog, A.
Aouvapng, A. ZépBag), ékdoon 2012

2eNideg
A/A KegpdAaio / Mepiexduevo
(ammod ... éwg)
1 Keg. 2: MNeplypa@Ikr ZTATIOTIKA
Mapadyp. 2.1, 2.2, 2.3 (XWpPIig TNV KATAVOUI] CUXVOTATWY O€
KAGOoE€IG Avioou TTAGTOUG OTIG O€A. 75-76)
Mapdyp. 2.4 ka1 2.5 (k106 TNG Péong aTTOAUTNG ATTOKAIONG
oTIC O€AiSEC 84 — 86) 59- 102
Mapayp. 2.6
E€aipouvtai ol Mevikég Aoknoelg Kegpahaiou otn 0egA.102.
2 Keg. 3: Opio - Zuvéxela Zuvaptnong
A. Mapayp. 3.1, 3.2, 3.3
Mapayp. 3.4 (MOvo peAETN atTpoodidpioTng Hopeng 0/0 yia
pPNTEG OUVAPTAOEIG KABWG Kal yia Ta PIGIKA uovo TV
TTPWTN TTEPITITWON TOU TTivaKAa OUJUYWYV TTAPACTACEWY TNG 107-132
oeh. 115).
E&aipouvtal o1 e@apuoyég: 1B kai 1y oTig oeAideg 118 kai
119, 40 o1ig oehideg 122 kal 123, 5 oTig 0. 123 ka1 124,
6 oTIG oehideg 124 kal 125, kKal 7 oTIg 0eAideg 125 kal 126.
B. Mapdyp. 3.6, 3.7, 3.8 ka1 3.9.
E€aipouvtal o1 epapuoyég @ 2 oTig oehideg 142 kai 143, 5 133-151
oTn 0eA.145 ka1 7 oTig oeAideg 147 kan 148.
3 Keg. 4: ZToixeia Aiagopikou Aoyicuou
A. Mapdyp. 4.1,4.2,4.3,4.4, 4.5 ka1 4.6. 173 - 200
B. Mapdyp. 4.8 ka1 4.9. 210 - 222
4 Ke@. 5: Ztoixeia OAOKANpwTIKOU AoyiopoU

27



Mapayp. 5.1, 5.2, 5.3 ka1 5.4.

E¢aipouvTail o1 epapuoyég: 7 kal 8 oTig aelideg 238 Kkal
239, 9 ka1 10 oTIG OeAideg 246 Kal 247,

ol aoknoeig 1, 2, 3, 4 oTig oeAideg 249 kai 250, 231 -258
n a1rddeIEn Tou TUTTOU TNG TTAPAYOVTIKAG OAOKANPWONG
oTn o€A. 242 ka1 ol N'evikég Aokroeig Kepahaiou oTig
0€eN.258-261.

evikA Mapatipnon :

A)  O1 spapuoyég kal Ta TTapadeiygata Tou BIBAiou ptmopolv va XpnoidoTroinfouv wg
TIPOTACEIG YIO TN AUCN AOKACEWVY A TNV ATTOdEIEN AAAWY TTPOTACEWV.

B) E@apuoyéc Kal aoknoe€ig TToU avagépovial o€ Opia OTo ATTEIPO, KABWS Kal o€
TTapPAyPAPOoUG A TUAUATA TTapAyPAPWY Trou £Xouv eCalpeBei, dev atroTEAOUV PEPOG TNG
eCeTOOTEQG UANG.

Il. AiIBakTIKA Slaxeipion

KE®AAAIO 1: MNINAKEZ — TPAMMIKA ZYZTHMATA

To ke@dAaio autd de Ba didaxbei.

KE®AAAIO 2: MEPIFPA®IKH ITATIZTIKH (Mpoteivetar va dilate@ouv péxpr 22
S100KTIKEG WPEG.)

Me 1n didaokaAia Tou Ke@aAaiou autoU eMIDIWKETAI Ol JaBNTEG:

Na yvwpiouv TIG DIAdOXIKES PACEIG Hiag OTATIOTIKAG £PEUVAG

Na yvwpifouv TIG Bacikég €vvoieg TNG MepIypa@IkKAG ZTATIOTIKAG KAl va XPNOIUOTTOIoUV
OWaTA TN OXETIKA opoAoyia.

Na ptropouv va d1aBacouV Kal va KOTAOKEUAOOUV TTIVOKEG KATAVOUNG GUXVOTATWV.

Na ptopolv va diapdadouv TIGC OIAQOPES HOPPES TWV YPAPIKWY TTAPACTACEWY
KATAVOUWY CUXVOTATWV.

o Na p1TOopoUyV va TTaPICTAVOUV YPAQPIKA Hid KATAVOWT CUXVOTATWYV.
o Na yvwpiCouv kal va utropouv va uttoAoyiouv:
v TIG TTAPAPETPOUG BE0NG Hiag KATAVOUAG GUXVOTHATWY Kal

v TIC TTAPANETPOUGS BIA0TIOPAG MIOG KOTAVOUNG OUXVOTATWV.
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MeydAo péPOG Tou TTEPIEXOPEVOU TNG evOTNTAG TNG MEPIYPOPIKAG ZTATIOTIKAG €XEl O10aXOEi
oT1o lNupvdaoio. EQw yivetal cuoTAUATIKOTEPN TTAPACTACN KAl CUPTTANPWOTN TWV OXETIKWVY
EVVOIWV.

MNa va pnv kaBuotepei N O1I0ACKAAIA, O CTATIOTIKOI TTIVAKEG Kal Ta dlaypAuuaTa KpiveTal
OKOTTIUO VA ETOINGLOVTAI O€ QWTOTUTTIEG il dIA@AvVEIEG TTPIV aTTO TO PABnua. Av autd dev
gival QIKTO, CUVIOTATAI VA YiveTal €TTEEEPYATia TOUG uéoa atrd To BIBAio.

Na kaTtapAnBei TTpooTrdBeia pe KatdAAnAa TTapadeiyyata va KATavorioouv ol JabnTég TIg
évvoleg TANBuoPAG, ueTaBAnTA kai deivua. Eival onuavtikd va avayvwpifouv ol yabntég Tn
XPNOIUOTNTA TOU BEIYMATOC ATTO TO OTT0I0 UTTOPOUV VA TTPOKUWOUV AEIOTTIOTEG TTANPOPOPIES
yia OAGKANPO ToV TTANBUGO.

NMAPATHPHZH
Kartd 1 didackaAia Tou 2% kepahaiou

o Amé TnVv TTapdypago 2.3 0 Ba didaxBei N KATAVOUN CUXVOTATWY 0& KAAOEIS AVIGOU
TTAGTOUG OTIG O€N. 75-76.

o Amé Tnv Tapdypa@o 2.5 d¢ Ba didaxOei n uEon ammdAuTn atmOKAION OTIG OeAideg 84 —
86.

o Ac Ba didaxBouv ol MNevikég Aoknoelg Tou KegaAaiou.

KE®AAAIO 3: OPIO-ZYNEXEIA XYNAPTHZHZ (Mpoteivetan va diate@ouv péxpr 28
OI100KTIKEG WPEG.)

Me 1n didaokaAia Tou KEQaAaiou auTou ETTIOIWKETAI Ol JOBNTEG:

e Na ptTopouv va Bpiokouv 10 6pIo Piag ouvapTnong OTO X,, OTAV SIVETAI N YPAPIKA TNG
TTapdoTaon.

e Na yvwpifouv TIG BaOIKEG 1IBIGTNTEG TOU OpioU OuvVAPTNONG Kal PE Tn BorRBeid Tou va
utToAoyiCouv To OpIo TTOAAWYV CUVAPTACEWV.

o Na katavorjoouv Tnv £wvola TNG CUVEXEIOG ouvAPTNONG O€ €va onuEio X, Tou TTediou
OopIoHOU TNG.

H évvoia Tou opiou OuvdaptTnNOonNg OTO X,, EICAYETAI EiTE ETTOTITIKA WE Tnv PBonbeia Tng
YPOQIKNG TTOPAOTACNG, €iTE PE TTAPATAPENON KATAAANAOU TTivOKA TIHWV TNG OuvapTnOoNG.
Tooo Ta oxAuaTa 600 Kal Ol TTHVOKEG, YIa OIKovouia Xpdévou, va didovTal 0Toug JabnTéG €iTe
ME OIOQPAVEIEG, EITE JE QWTOTUTTIEG I AKOUA va yivovTal Ol TTapATNPEOEIS JEoA aTTO avOIKTA

BiBAia.

H didaokaAia Tou opiou dev atroTeAei AUTOOKOTTO OAAG OTOXEUEI OTNV TTPOETOINATIO YIa
TNV €10QywYn OTIG £VVOIEG TNG TTAPAYWYOU Kal ToU OAOKANpwuaTog. Agv Ba yivouv aoKAOEIG
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TTOU ava@épovTal OTIG TTEPITITWOEIG 2 KAl 3 TOU TTivakKa oufuywy TTapaoTAoEwY TNG GEAIdAG
115.

H évvoia TnG OUVEXEIDG oUVAPTNONG EICAYETAI ETTOTITIKA KAl OKOAOUBEI 0 OPICPOG PE TNV
[BorBela Tou opiou.

AleukpiviCetalr 6Tl OoTnV apxr Tou Ke@aAaiou autoU TTPETTEI va yivel gia eTavaAnyn otnv
£€vvola TnNG ouvdaptnong, Je emdiwén ol yabnTég va PTTopouv:

va Bpiokouv 1O TTEdIO OPICHOU PIOG OUVAPTNONG

o va oxedGdouv TIC YPAPIKEC TTAPACTACEIC TwV BACIKWY CUVOPTACEWY (ax, ax>, o/X,
nu, ouv, €@, e, Iny)

o amd TN YPOQIKr TTapdoTaon MIAg ouvdptnong va Bpiokouv Tnv TIUR TG O éva
onueio x,, TN povoTovia TNG Katd dIaoTAPATA KAl Ta AKPOTATA.

va Bpiokouv To ABpoicua, TO YIVOUEVO Kal TO TTNAIKO aTTAWV GUVOPTACEWV.

Emreidiq o1 pabntég dev éxouv d1dax0ei Tnv évvola Tng ouvleTng ocuvdpTnong, 0a TTpétrel
0 S31I0AOKWV VA aPIEPWOElI TOV AVOYKAiO XpOVO Yia TRV KATAVONON ThG £€Vvolag OUTAG

mwpIv TN S1I8aoKaAia Tou BewpPAUATOG TNG CUVEXEING OUVBETNG ouvdpTNONG, O€A. 141.

NMAPATHPHZH
Kartd 1 didackaAia Tou 3% kepahaiou

o Amé mnv mTapdayp. 3.4 Ba didaxBei poévo n peAéTn atmmpoadidpioTng Hopens 0/0 yia
pPNTEG OUVOPTAOEIG KOBWG Kal yia Ta PICIKG JOVO N TTPWTN TTEPITITWON TOU TTiVAKO
oulUYWV TTAOPACTACEWY TNG O€A. 115.

e At Ba didaxBouv ol TTapdypagol 3.5, 3.10 kai 3.11.

o At Ba didaxOouv ol epapuoyég: 1B kal 1y oTig oehideg 118 kai 119, 40 oTig 0eAideg
122 ka1 123, 5 o1ig oel. 123 ka1 124, 6 oTIg 0gAideg 124 kai 125, 7 oTIg o€hideg 125
Kal 126, 2 oTig oehideg 142 kal 143, 5 o1n 0eA.145, kai 7 OTIg o€Aideg 147 kal 148.

KE®AAAIO 4: XTOIXEIA AIA®OPIKOY AOlrIZMOY (Mpoteivetan va diateBouv péxpr 40
S100KTIKEG WPEG.)

Me 1n didaokaAia TOU KEQOAQiOU AuTOU ETTIOIWKETAI Ol HOBNTEG:

e Na kaTtavorjoouv Tnv €évvold TNG TTaPAywyou o€ &va OnueEio Tou TTediou opIoHoU HIOG
ouvdapTNONG Kal va TNV EPUNVEUOUV WG puBUO PeTOBOAAG.

o Na yvwpifouv Tou KavOveG TTAPAYWYIoNS PACIKWY CUVAPTHOEWV.

e Na ptropouv va TTpoadiopifouv Ta dIACTAPATA OTA OTTOIa Hia ouvAPTNON €ival oTabepn,
yvnoiwg augouaa r yvnoiwg gBivouoa.

o Na ptTopouv va Bpiokouv Ta akpdTaTa (av UTTApXOUV) Jiag ouvapTnong.
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MNa TNV eupeon Tou pubuou PETABOAAG va xpnoipoTroinBouyv TTapadeiypyata atrd tn Yérpnon
OTEPEWV £TOI, WOTE Ol YabnTtég va emavaAdpfouv Toug avrioToixoug TUTTOUG. Na AuBouv
TpoBAAUaTa oTa oTToia va ZnTeiTal To PEYIOTO 1 TO EAAXIOTO HIaG ouvapTnong.

Na yivouv TTOAEG epappoyEéG Tou Ala@opikou AoyiopoUu Tooo oTnv MewpeTpia, 600 Kal o€
GAAEG ETTIOTHEG.

AleukpiviCetal oI

a) Ztnv Mapaypago 4.4, n mapdywyog oUvBeTNG ouvdapTNONG ATTOTEAEI HEPOG TNG BIBOKTEQG
Kal egeTaoTéag UANG. AnAadr, dev egaipeital o kavovag TG aAuaidag.

B) H apdypagog 4.6 Tng TTapdyoucag cuvaptnong va d1daxBei padi ye Ta OAOKANpwuaTa
(Av peivel otn Béon Tng, Ba &exaoTei ammd TOUG PAONTEG, APEVOS yIaTi akoAouBouv n
HovoTovia Kal Ta aKkpOTaTa TToU gival 1I81aiTepNS BaputnTag, aPeTéPou £TTEIdN dEV UTTAPXOUV
Q0KACEIG 0TO OXOAIKO BIBAio TTOU va utrooTnpifouv Tn dIdAoKaAia TNngG.)

B) Ztnv Mapdypago 4.9, To0 KPITAPIO TNG 2nNG TTAPAYWYOU OTTOTEAEI PEPOG TNG BIDAKTEQS KAl
€EETOOTEQG UANG.

Me 1n O1dackaAia Tou KpITnpiou TNG 2n¢ TTAPAYWYOU, TTPOCEEPETAl OTOUG MABNTEC n)
ouvaTéTNTA VA XPENOIKMOTTOIOUV EVAAAQKTIKOUG TPOTTOUG VIO TNV €UPECH TWV AKPOTATWY TNG
ouvaptnong.

NAPATHPHZH

Ag Ba d1day0Oei n Tapdypa@og 4.7.

KEDAAAIO 5: XTOIXEIA OAOKAHPQTIKOY AOrIIZMOY (Mporteivetal va diaredouv
MEXP! 35 BIBOKTIKEG WPEG.)

Me 1n didaokaAia Tou Ke@aAaiou autoU eMIDIWKETAI Ol JaBNTEG:

e Na karavorioouv Tnv évvola Tng TTapayoucag  apxIKAG cuvapTnong.

¢ Na karavoroouv Tnv évvola Kal TIG IBIGTATEG TOU OPICUEVOU OAOKANPWHATOG.
e Na utroAoyiCouv oAokAnpwuata d1a@dpwyV CUVAPTACEWV.

e Na ptmopouv va utroAoyifouv To OAOKANpwUA yia TNV €TTAUCH SIAPOPWY TTPORANHATWY
KAl YIO TOV UTTOAOYIOHO €PBadwv.

O utroAoyIoPOG TwV OAOKANPWHATWY Ba yiveTal Ye TNV avakaAuyn Tng TTapdyoucag i YE
TNV TTAPAYOVTIKI] OAOKANpWON.

Na AuBouv trpoBAnuaTa ota otroia divetal o puBudg PeTaBoAAg evog peyEBOUG wg TTPOG
éva dANo kai ¢nTeiTal N cuvapTnNon TToU EKPPACEl TN OXEON TWV OUO PEYEBWV.

NMAPATHPHZH
Kartd 1 didackaAia Tou 5% kepahaiou

Ag Ba di1dayBouv:
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o H amédeign Tou TUTTOU TNG TTAPAYOVTIKIG OAOKAAPWONG OTN €A, 242,

o O1 e@appoyég: 7 kai 8 oTig oeAideg 238 kai 239, 9 kai 10 oTIg 0eAideg 246 kal 247.
o Oiaoknoeig 1, 2, 3, 4 o1ig oeAideg 249 kai 250.

o Oilevikég Aoknoeig Tou KegaAaiou.

svikn Maparnpnon:

E@apuoyég Kal aoKAOEIG TTOU avagEPOVTal 0€ OpIa OTO ATTEIPO KABWG KAl O€ TTapaypd@oug
f TUAMATA TTAPAYPAPWY TTOU £xouV eEaipeBei Bev atroTeAoUV PUEPOG TNG £CETAOTEAS UANG.

5. MaOnuartika Il - I TA=H HMEPHZIOY ENA.A.
MaBnuaTikd OeTikAg Kal TexvoAoyikng KareiBuvong

. Eicaywyn

H UAn ota MaBnuatikd kateuBuvong M EtrayyeApaTikoU Aukeiou, 0TO PEYOAUTEPO WEPOG
TNG, ATTOTEAEI MIa €I0aywyh TWV JadnTwv oTIG BACIKES €vvoleg TG MaBnuartikhg AvaAuong.
O1wg éxel TTpokuWel atro diebveig épeuveg AAAG Kal ATTO €PEUVEG TTOU £XO0UV YiVEl OTN XWPA
HOG, OI HaBNTEG AVTIMETWTTICOUV ONUAVTIKA TTPOBAAHATA OTNV KATAVONOH TWV EVVOIWV TNG
AvdaAuong.

O oxXnUATIONOG CWOTWV EIKOVWV YIa MO JaBnuaTikn évvola atroTeAEl avaykaia TTpoUTTo0eon
ylo Tnv karavonon tng. O1 mTpoTdoel TTou akoAouBouv €xouv wg OTOXO Tn OWwOTH
OlaioONTIK Katavonon Twv PaCIKWV €VvoIWV Kal Twv Bacikwv Bewpnudtwy, HE TNV
avAaTTugn ocwoTwyv EIKOVWY Kal avTIANWEwWY, KaBwg Kal TNV avamTuén OeEIOTATWY yia TN
AUon TTPoBANUATWY.

Il. AiIBakTéa UAN

ATIO 10 BIBAI0 «MaBnuatikd OeTikAG kal TexvoAoyikng KareuBuvong» " Tagng Mevikou
Aukeiou Twv Avdpeaddkn ZT., K.a., £ékdoon 2012

MEPOX A
Keg. 2° : Miyadikoi apifuoi

2.1. H évvoia Tou MiyadikoU ApiBuou
2.2. [pdageig ato ouvolo C Twv Miyadikwv
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2.3.

Métpo Miyadikou ApiBuou

MEPOz B

Keg. 1°: Oplo - Tuvéyeia ouvdpTnong

1.1.
1.2.
1.3.
1.4.
1.5.

1.6.
1.7.
1.8.

Mpayuartikoi apiBuoi

2UVOPTACEIG.

MovoTtoveg ouvapTiaoelg - AvTioTpogn cuvapTtnon.

Oplo cuvapTnong o010 XeR

1816TNTEG TWV OpiwV (XWPIS TIG ATTOdEIEEIC TNG UTTOTTAPAYPA@OU: « T PIYWVOUETPIKA
opia»)

Mn TTeTTEPACUEVO OPIO OTO XpeR

Oplo cuvapTnong oTo ATTEIPO

2Uvéxela auvapTnong

Kep. 2°0 Ala@opikdg Aoyioudg

2.1.
2.2.
2.3.

2.4.
2.5.
2.6.
2.7.

2.8.

2.9.
2.10.

H évvoia TG TTapaywyou (Xwpeig TNV UTToTTapdypa@o: «Katakdpu@n eQOTITOPEVN»).
Mapaywyioipeg ouvapTtAoelg - NMapdywyog cuvaptnon.

Kavéveg TTapaywyiong, Xwpeig Tnv atmmédeicn Tou BewpAUaTog TToU ava@épeTal oTnv
TTAPAYWYO YIVOUEVOU CUVAPTACEWV.

PuBpog petaBoAig.

Oecwpnua Méong TiuAg Alagopikou Aoyiouou.

2uvéTTeleg Tou Oewpnruatog Méong TIUAG.

ToTTKa akpoTaTa CUVAPTNONG, XWPIS TO Bewpnua TG oeAidag 264 («Kpithpio g
2nG TTapaywyou»).

Kuptdétnra-Znueia KauTmAg ouvdptnong (Oa peAeTnBouv Pévo ol CUVapPTACEIG TToU
givalr dUo, TOUAGXIOTOV, QOPEC TTAPAYWYICIKNEG OTO €0WTEPIKO TOU TTEdIOU OPICHOU
TOUG).

Aouputrtwreg - Kavéveg De I' Hospital.

MeAETN Kal xdpagn TG YPAPIKAG TTapdoTaong HIag ouvapTnong.

Kep. 3°2  OAokAnpwrtikég Aoyiouog

3.1.

3.4.
3.5.
3.7.

AdpioTo oAokAnpwua (Movo n utrotrapdypa@og «ApXIK) ouvapTnon», TTou Oa
ouvodeUETal ATTO TTIVAKA TTAPAYOUCWY CUVAPTICEWVY O OTToiog TTeEpIAaPBAvETalI TNV
TTpoTEIVOUEVN DIOAKTIKI dlaxeipion.

Opiopévo oAokAApwa.

H ouvapmnon F(x) = f(t)dt.
EpBadév emimmedou xwpiou (Xwpig Tnv epapuoyn 3 TG oeAidag 348).

MNapaTnpnoEIC:

1. Ta Bewpruarta, o1 TTPOTACEIS, O ATTOOEIEEIC KAl OI AOKNOEIG TTOU PEPOUV AOTEPIOKO OF
diddaokovTal Kai dgv egeTadovTal.

2.  O1 epapuoyég kai Ta Trapadeiyparta Twv BIRAiwv dev egetddovtal oUTe WG Bewpia ouTe
w¢g aokAoelg. Mtopolv, OPwg, va Xpnoiyotroinbouv wg TIPOTACEIS yia Tn Auon
QOKAOEWV 1) TNV aTTodEIgN GAAWYV TTPOTACEWV.
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3. E&aipolvtal amd tnv dI1dakTéa - €E€TAOTEQ UAN Ol EQOPUOYEG KAl Ol AOKACEIG TTOU
avagEpovTal o€ AoyapiBuoug pe Baon dIa@opeTIKr Tou e Kai Tou 10.

Il. Alaxeipion di18akTéag UANG

MEPOZ A’: AAveBpa

KegdAaio 2° (Mporteivetal va diateBolv 12 SIBAKTIKEG WPEG)

EidIkoTEPQ:
§2.1 - §2.2 (Mporteiveral va diateBouv 5 SIOAKTIKEG WPEG)

§2.3 (MNporteivetal va diateBouv 5 dIOAKTIKEG WPEG).

Katd mn didackalia Twv TPIWV TTapatTdvw TTapaypd@wy TTpoTEiveTal va doBei Eugacn oTn
YEWMETPIKA €pUNveia Twv HIyadiKwv apiBuwy Kal Twv IBI0TATWY TOUG 0€ ouvOUACHO HE
yvwoelg atd Ta yabnuatikd kateuBuvong tng B' Aukeiou kai Tnv EukAgideia MewpeTpia.

O1 dUo (2) wpeg TTou atropévouv aTrd Tov OUVOAIKG apIOUSG TwV TTPOTEIVOUEVWY WPWV VA
d1aTeBoUV yIa aOKAOEIS aTTO TO OUVOAO TOU KEQAAQiou.

MEPOZXZ B': AvaAuon

KegdAaio 1° (Mporteiverar va diateBouv 33 SISOKTIKEG WPEG).

EidikéTepaQ:

§1.1 (Mporteivetal va diatebei 1 dIBAKTIK wpa).

To Trepiexduevo TNG TTAPAYPAPOU QUTAG €ival onueio ava@opds yia Ta emopeva. Ol
TTEPIOOOTEPES OTTO TIG EVVOIEG TTOU TTEPIEXOVTAI Eival AdN YVWOTEG OTOUG pabnTéS. I’ autd n
di1daokaAia dev TTPETTEl va OTOoXeUEl OTNV €€’ UTTAPXNSG QVOAUTIKF) TTapOUCiacn yvwoTwv
evvolwyv, aAAG oT1o va Oivel “a@oppég” oToug PaBNTEG va avatpEéxouv ota BIAia Twv
TTPONYOUMEVWY TALEWV KOl VO ETTAVAPEPOUV OTN PVIKN TOUG YVWOTEG EVVOIEG KAI TIPOTACEIG
TT0U B0 TIG XPEIAOTOUV OTA ETTOPEVA.

§1.2 (Mporteivetal va diateBouv 2 SIDAKTIKEG WPEG).

Na d08¢i éupaon oTIG £vvoIEG TNG 1I00TNTAG Kal TNG oUVBECNG CUVOPTAOEWY Kal 0T XPron
KAl EpUNVEIA TWV YPAPIKWY TTOPACTACEWV.
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§1.3 (Mporteivetal va diateBolv 3 SIBOKTIKEG WPEG).
a) Na yivouv aoknaoeig eAéyxou Tng 1810TNTag 1-1 péoa atrd ypaeriuara.

B) Zmnv doknon 3 (oeA. 156) va PeAETNBEI N JovoTovia TwV CUVAPTACEWY TTou didovTal Ol
YPOPIKEG TOUG TTaPAOTACEIG. Na yivouv Kal GAAEG TETOIOU TUTTOU AOKAOCEIG.

§1.4 (Mporteivetal va diateBouv 3 dIDAKTIKEG WPEG).

Me dedouévo OTI 0 TUTTIKOG opIodg Tou opiou (oeA. 161) dev cuuttepIAapBaveral oTnv UAn,
va 000¢i Bdpog otn diaioBNnTIKA TTPooéyyion TnG évvolag Tou opiou. AnAadr, va yivel
TTPOCTIABEIa, HEoa aTTO YPAPIKES TTAPAOTACEIC KATAAANAWY CUVAPTHCEWY, VA ATTOKTAOOUV
ol HadbnTég pia KaAn €ikéva Kal va ammo@euxBouv TTapavoroelig, TTou amo 1n BiBAloypagia
EXel TTpoKUWeEl OTI dnuIoupyouvTal ouxvad OTOUG MaBnTég, yia Tnv évvola Tou opiou. Na
TOVIOTED 1ID1QiTEPA, MECA ATTO KATAAANAEG YPAQIKEG TTAPACTACEIG, OTI N CUPTTEPIPOPA TNG
ouvapTnNong OTo ONUEio X, dev ETTNPEACEI TO OPIO TNG OTAV TO X TEIVEI OTO X, , KABWG Kai OTI

n A Tou lim f(X) kaBopietal, amd TG TINEG TTOU TTAIPVEI N OUVAPTNON KOVTA OTO X, .
X=Xy

AnAadn, dUo ouvaPTATEIG TTOU £XOUV TIG iDIEG TIUEG O £va dIGaTNua YUpw atrd T0 X, aAAG
MTTOPEI va dIapEPOUV OTO X, (TTAiPVOUV BIAPOPETIKEG TIWEG 1 N WA OpideTal Kal n GAAn dev
opiCeTal i} kapia dev opifeTar) £Xouv To idI0 OGPIo OTAV TO X TEIVEI OTO X, (OXOAIKO BIBAIO, O€A.
158-160). Na TovioTei, etriong, 6T n UTTapén Tou opiou dev CUVETTAYETAI JOVOTOVia, KATI TTOU
OTTwG TTPoKUTITEl aTrd TN BIBAIoypagia cival cuvnBiocuévn TTapavonon Twv Padntwy, ouTe
OMWG Kal TOTTIKI) povoTovia degId Kal aploTEPA Tou X, , OnNAadr] povorovia o€ £va dIAoTNUA
apIoTEPA TOU X, Kal Ot €va dlaoTnua degid Tou X,. MNa TO OKOTMO aAUTO WTTOPEi va

XPNOIMOTTOINBOUV YPAPIKEG TTAPACTACEIG KATAAANAWY CuvapTAoEWY, TTou Ba oxediaoTouv

1
pe TN BorBeia Aoyiopikou, 6TTwg gival yia rapddeiypa n  f(X) = x-nyu—= (ZxAua 1).
X
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2xAqua 1.

Etriong, emeidnf moAAoi pabnTég Bewpolv 611 6Tav £va Opio Oev UTTAPYXEl Ta TTAEUPIKG Opla
uUTTApYouV Kai gival dIaPopeTIKd, va 606ouv ypa@ikd Kal va oulntnbouv TTapadeiyuara ou

1
OEV UTTAPYXOUV Ta TTAEUPIKA Opia, OTTwG yia TTapddelypa n f(X) =nu— (ZxApa 2).
X

y=I1
W
\ | ||| ,14‘ (X)Z??,ul \R\H‘“"‘--—ux_
|| M / x
IIIIIIIIIIIIIIII/II} ﬁ!}:ﬁ’llll}lllll}}llll}
2 1.5 1 05 | | I 05 1 15 2
T / : ” ‘|| /
\\‘1—// |U| ‘ lu'
y=-1

§1.5 (MNporteivetal va diatebouv 6 WpPEQ).

2TnVv evoTNTa AUTH dev €xel vOnua pIa GOKOTIN aoKNOIoAoyia TTou oI JalnTég utroAoyifouv
opla, KavovTag Xpron aAyeBpIKwv BeEIOTATWY. ZTN AUON TwV AOKACEWV va ¢nTeital atmmo
TOUG MOBNTEG va Tovifouv TIG IDIOTNTEG TWV OPIWV TTOU XPNOIKOTTOIoUV, WOTE Ol QOKAOEIG
QUTEG VO OTTOKTOUV OUCIOOTIKO TTEPIEXOMEVO aTTd TTAeUpAG AvaAuong, KéTi TTou Ba BonBAoel

oTnV avdTTuén TNG Katavonong atd Toug Padntég Tng évvolag Tou opiou. MNa TTapadelypa

. . X!

o€ EpWTNOEIG OTTWG «va BpeBdei TO Ilng 3
X—>

86 » (Goknon 3 i) Ba TpéTrel va ¢nTeiTal ot Toug

MaBNTEG va AITIOAOYAOOUV TTOIEG 1BIOTNTEG TWV OPiIWV XPNOIYOTToIoUVTal OTA €VOIAUECT
x* 16
x* -8

oTadIa péxpl Tov TEAIKO uTroAoyioud, va TpoBAnuaTtiotodv av ol f(X) = Kal

(X*+4)-(x+2)
X)=—

X +2x+4
dIkaloAoyrioouv yiaTi €xouv ioca Opla. ETTiong o€ aoKAOEIG OTTOU N ouvapTnon opiCeTal PE
OIaPOPETIKO TUTTO 0€ dUO ouveXOUEVA dIaoTAUATA, OTTWG TT.X. N doknon 5 (oeA. 175), va
¢nteital aimoAdynon yiaTti 0T0 onueio aAAayng Tou TUTTOU EiHAOTE UTTOXPEWMEVOI VO
eAEyxoupe Ta TTAEUPIKA 6pia, evw OTa AANa onueia Tou TTEdiOU OPICUOU UTTOPOUNE va
Bpoupe TO 6pI0 XPNOIKOTIOIWVTAG TOV avTIOTOIXO TUTTO. AnAadr, va @aiveral 6T 01 pabnTég
Karavoouv OTI To Opio KaBopifetalr atmd TG TIHEG TNG OUVAPTNONG KOVTA OTO X, Kal

gival ioeg kai, ag@ou OloToTwoouv OTI dev  eival i0gg, va

a(

eKaTépwOev autou. AuTO pag ETTPETTEl OTA ONUEId T BIAPOPETIKA aTTO TO X, Vvd

XPNOIUOTIOIOUUE TOV £Va TUTTO, EVW OTO X, TTPETTEI VA TTAPOUUE TTAEUPIKA OpIa.

§1.6 (Mporteivetal va diaTeBoUV 4 BISAKTIKEG WPEG).
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Na 0008¢i Bdpog oTn diIcONTIKA TTPOCEYYION TNG €vvolag HE Tn XPAON YPOPIKWY
TapaoTdoewy. ExTO¢ atrd Ta TapadciypaTa Tou BiBAiou va 6oBouv, péoa atmmd KAaTAAANAES
YPOQIKEG TTaPAOTACEIG, TTou Ba oxedlaoTouv e T BoRbeia AoyiouikoU, TTapadeiypara 4TTou

. . . . . L .1 1
TO OpI0 O¢ev gival TTETTEPACUEVO AAAG Oev UTTAPXEI JovoTovid, OTTWG TT.X. Im;—z- nu—+2
X— )( )(

(Zxnua 3), woTe va ammoeeuxBei n TTapavonon Tou ouvdéel TRV UTTApgn YN TTETTEPOATHEVOU
opiou OTO X, WE TN povoTovia.
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§1.7 (MNporteivetal va diateBouv 4 SIDAKTIKEG WPEG).

Na 606¢i Bapog atn diaioBNTIKA TTPoctyyion TnG évvolag. Na 808ouv, yéoa atmd KaTtdAAnAeg
YPOQIKEG TTAPACTACEIG, TTOPADEIYUATA CUVAPTIOEWY TWV OTTOIWV TO OPIO, OTAV TO X TEIVE
OTO +e0, UTTAPXEI AAAG Ol CUVOPTAOEIG AUTEG DEV Eival JOVOTOVEG, OTTWG Eival VIO TTAPADEIYHA

)=
X

n f(x ZxNMa 4), KOBWG Kal CUVAPTHOEWY TwV OTToIWV TO 6pIo dev UTTAPXEI, OTAV TO

X TEIVEI OTO +%, OTTWG €ival yia TTapddelypa n T (X) = nux.
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x| / X
[ | |
BT |
| 1]
[ ] ]
.F-- |
2xAua 4.
Ta opia:
] . .1 .1
lim x", lim x", lim — kai lim —
X—>+00 X—>—00 x40 Y x——0 ¥

va oudntnBoulv e TN XpHon YPAPIKWY TTapacTaoswy, TTou Ba oxedlaoTouv e Tn Boreia
AOYIOUIKOU, KAl TTIIVAKWY TIMWY, PJE OTOXO va avTIAn@BOouv diaiodnTiIKG ol pabntég troia ival

Ta 6pla AuTd.

H teAeutaia Tapdypa@og, TTeTEpacuévo 0pio akoAoubBiag, va culntnBei yiati 6a xpelaoTei
yId TO OPICHEVO OAOKANPWHA.

§1.8 (Mporteivetal va diateBouv 10 SIBAKTIKEG WPEG).

21NV TTPWTN €voTNTa (OPICHOG TNG OUVEXEIDG) va oulnTnBouv Kal ypa@ikad Trapadeiypara
OuVEXWY OUVOPTACEWV HE TTEdIO OpIoPoU €vwon EEvwy dIaoTnUATWY, OTTWG Eival yia

Tapddelypa ol guvapTtioelg T (X) = 1 (xAMa 5) kai g(x) =vx2 -1 (Exrua 6)
X
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)
L

2xqua 5 2xnua 6

Kal va ogulnTnOsi yiaTi TO ypa@nua TwWv oUVApPTACEWY auTWV SIOKOTITETAI, TTAPOAO TTOU Eival
ouvexeic. Na 60800V 0TOUG HaBNTEG KAl OXETIKEG AOKNOEIG.

ETriong, katd TN didaokaAia Twv BewpnudTwy Bolzano, evOIANECWY TINWVY Kal PEYIOTNG Kal
eAAXIOTNG TIMAG, KABWG Kal TNG TTPATACNG OTI N CUVEXNG EIKOVA BIACTANATOS gival dIdoTNA,
va 000¢i éupacn Kal va oulntnBouv ol Ypa@IKEG TTAPACTACEIG TTOU AKOAOUBOUV TIG TUTTIKEG
OIATUTTWOEIG QUTWY, WOTE Ol JaBnTEG va BonBnBouv oTnV OUCIAOTIKI KATAVONGOH TOUG.

To Bewpnua Bolzano cival To TTPWTO OUCIACTIKA BeWpPNUa TTOU GUVAVTAVE Ol JaBnTEG oTnV
AvdAuon. lNa autd eival KaAd va yivel pgia oudnTnon TToU va agopd TNV avaykadtnTa Twv
uUTToB£0EWVY TOU BewprPATOS avaloyn PE TO OXOAI0 TOU BEWPNHATOG TWV EVOIANECWYV TIHWV
(oeA. 194). Emiong Ba trpétmel va TovioBei 0TI dev 10xUElI TO avTioTpo@o. AnAadr) evoExeTal Ol
TIUEG MIAG OUVAPTNONG OTa AKPA VOGS KAeIoToU SlaoTApaTog [a, ] Tou Tediou opiopou TnG

va €xouv TO idlo TTpdonuo, N cuvdpTnon va pnv eival ouvexng oto [a, Bl kal dpwg va
Taipvel TNV TIUR 0 o€ éva eowTePIKO onpeio Tou [a, f].

O1 wpeg TMou atropévouv va diatebouv yia Tnv €TAucn €TTAVOANTITIKWY QOKACEWV ATTO
OAOKANPO TO KEQAAQIO.

KegpdAaio 2° (Mporteivetar va diateBouv 38 SISOKTIKEG WPES)

§2.1 (Mporteivetal va diaTeBoUV 7 SIBAKTIKEG WPEG).

Na 6o06¢i €éu@acn otnv cicaywyr] TNG évvolag Péow Tou TTPORANAPOTOS TNG OTIVMIaiag
TaXUTNTOG Kal TG €@amTouévng. Metd Tov OpICUO TNG TTAPAYWYOU KAl TNG EPOTITOPEVNG
YPOQIKNG TTapdoTacng ouvdptnong (oeA214) va ouldnmnBei avaAuTikétepa n évvola TG
epatmropévng. Emriong, va 60Bo0v mapadeiyparta 1ou Ba Bonbrjcouv Tov padnTti va
OVOKATOOKEUAOEI TNV €IKOVA TNG €QATITOUEVNG TTOU €XEI ATTO TOV KUKAO (N €QATITOUEVN EXEI
éva KoIVO onueio Kal dev KOBEI TNV KAPTTUAN) Kal va OXNMOTIOE Pia YeVIKOTEPN €IKOVA yIa TNV
epatrouévn euBeia. MNa tmapddeiyua, TTpoTeiveTal va culntnBouv Kal va doBolv OToug

MoBNTEG YPOPIKA:
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i) H epatTopévn TG ypa@IkAg TrapdaTacng Tng auvdptnong f(x) =x° oTo onueio O,
WoTe va KataAdpBouv OTI N EQATITOMEVN MIOG KAWTTUANG PTTOpEl va  SIatrepva TNV KAUTTUAN
Kal

x>, avx<0

ii) H e@amTopévn NG YPa®IKAG TrapdoTacng Tng ouvdptnong g(Xx) =
0, avx>0

oto onueio O, waoTte va KataAdBouv 6T pia nuieuBeia TNG EQATITOPEVNG MIAG KAUTTUANG
MTTOPEl va CUUTTITITEl hE €va TUAMA TNG KAPTTUANG Kol ETITTAEOV OTI N €QATITOMEVN MIAG
euBeiag o€ KABe onueio TNG CUNTTITITEl E TNV €UBEia.

§2.2 (Mporteivetal va diatebouv 2 SIDAKTIKEG WPEG).

Na 1rpooexOei 101aiTepa To Béua TNG KATAVONONG ATTO TOUG MABNTEC Twv pOAwy Tou h kai
f(x+h)—f(x)
h

Tou X oTnv ékppaon f'(x)= Llng TTOU XpnoiyoTroleital oTo BIBAI0 yia Tov

UTTOAOYIOUO TNG TTOPAYWYOU TWV TPIYWVOUETPIKWY ouvapTioewy (0N 225). Na TovioTei n)
dlaQopA TTAPAYWYOU O CNMEIO Kal TTapaywyou ocuvaptnong.

§2.3 (MNporteivetal va diateBouv 5 dIOAKTIKES WPEG).

Na d00¢i Bdpog oTnv TTapaywyion ocuvBeTnNG cuvapTnongG KABwg Kal oTnv TTapartipnon tng

d
oeAidag 234 OXETIKA PE TO OTI TO CUUPBOAO d—y O¢v gival TTnAiko.
X

21nv e@appoyn 2 (oeA 236) TTou a@opd OTNV EQATITOMEVN TOU KUKAOU va TOVIOTEN OTI n
e€iowaon TnG gubciag TTou BpPEBNKE e BAan Tov avaAuTikd OpIoPUO TNG EQaATITOPEVNG Eivail idia
ME auTr TToU yvwpifoupe atmd TNV avaAuTikh yewpeTpia. AuTd yia va oTaBepoTtroinbei aToug
MaBNTéEG N avTiAnwn OTI n évvoia TNG €QPATITOPEVNG TTOU TTpaydaTelovTal otV avaAuon
OUVOEETAI KOl ETTEKTEIVEI TNV EVVOIA TNG EQATITOPEVNG TTOU YVWPIOAVE OTN YEWUETPIA.

§2.4 (MNporteivetal va diateBouv 2 SIDAKTIKEG WPEG).

H évvoia Tou puBuou peTaBoAAg €ival onuavTikr kal Ogixvel TR onuacia Tng €vvolag Tng
TTApaywyou oTIG e@appoyES. MNa 1o Adyo autd KaAd gival va yivel TTpooTrddela ol pabnTég va
KATOVONOOoUV TNV €vvold Kal va OOUV OPICHEVEG XPOIUES EPAPHOYEG.

§2.5 (Mporteivetal va diateBouv 3 SIBAKTIKEG WPEG).

Na d08¢i éupacn oTn YEWMETPIKA gppnveia Twv Bewpnudtwy Rolle kai Méong Tiung tmou
uTTApxEl 0TO OXOAIKO BIBAIO pETA TN dIaTUTTWON TWY BewpnudaTwy autwy. ETTeidh ol pabntég
£XOUV XpnolpoTroinoel To Bewpnpa Tou Bolzano, oe ackroeig 0TTwg n epappoyn 1 ii) utropei
va oulnTtnBei TTpwTa n duvardTnTa amodeitng Ye xprion Tou BewpnpaTtog Bolzano kai va
@avei 011 dgv UTTOPOUUE va e@apudooupe autd To Bewpnua. ‘ETor gaivetal 611 T0 Bewypnua
Rolle atroteAei ouoI00TIKO EPYAAEIO KOl yIa TETOIEG TTEPITITWOEIG. ZTNV €QApPUOYH 3 va Yivel
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S(2,5)-5(0)
2,5
KATaVOROOUV Ol HaBnTég OTI autd TToU aTTOdEIKVUETAI gival OTI KATd TN dIdpKEIQ TNG Kivnong

UTTAPXEI TOUAGXIOTOV [Ia XPOVIKH OTIYUA KATA TNV OTToia N oTIydiaia TaxutnTa Ba eival ion pe
TN p€on TaxuTnTa TTOU €iXE TO AUTOKivNTO 0€ OAN TNV Kivnon.

oulATNoN TI eKPPAlel TO TTNAIKO (Méon TaxuTnTa TNG Kivnong) pe otéxo va

EvaAAakTIkG Ba ptropouce va culntnBei oTnv apxr Tou Ke@aAaiou, To yeyovog OTI KT TN
O1dpKela TNG Kivnong evOg QUTOKIVATOU KATToIa OTIYUA TNG S1adpouAg N oTiydidia TaxutnTa
Tou Ba eival ion e TN péon TaAXUTATAG TOou (KA&TI TTOU OI WABNTéEG TO avTIAauBdavovral
O1aIoONTIKA). TN OUVEXEID va OIOTUTTWOEI N PHaBnuaTIK oXEon TTou eK@PPAlEl TO YEYOVOG
auTd, Kal va TEBEI TO €PWTNUO AV TO CUUTTEPACHO MTTOPEI va YEVIKEUBEI Kal yia AAAEG
ouvapTthoelg. H amdvinon otnv epwtnon auth gival To Bewpnua Méong TIAG.

§2.6 ([Npoteivetal va diateBouv 4 dIOAKTIKEG WPEG).

2Tnv apxf Tng d1daokaAiag autol Tou Ke@aAaiou UTTopEi va ouvdeBei n povoTovia piag
ouvaptnong f og éva didotnua A Tou TTEdiou opIcPoU TNG WE TRV dIATrPnon Tou Adyou

f(x,)-f
METABOANG M oT0 dIdoTNPa auTd. ZUYKeKPIPEvVa, va atrodeixTei oTin f eivai:
> X
. , . . f(x,)-f , .
i) yvnoiwg augouca oto A, av Kai Jovo av M >0, dnAadn, av kal yévo av
X, =X
OAeG o1 XopdEg TNG YPAYIKNG TNG TTapdoTtaong Tng f o1o A €xouv BeTIKA KAion.
. ) ) . f(x,)-f . .
i) yvnoiwg ¢Bivouca 1o A, av Kal yévo av M <0, dnAadn, av kai yévo av
X, =X

OAeg 01 XopdEG TNG YPAPIKAG TNG TTapdaoTaong Tng f oto A £xouv apvnTikn KAion.

Me Tov TpoTTO auTS Ba ouvdEeBEi N JovoTovia PE TNV TTAPAYywyo Kal Ba dikaloAoynBei To yiaTti
otnv ammédeiEn Tou BewprpoTog TG OeAidag 253 xpnoiyoTroioUe To AGYO MPETAROANG

f(x)—f(x)
X; =X .

§2.7 (Mporteivetal va diateBolv 5 SIBOKTIKEG WPEG).
§2.8 (MNporteivetal va diateBouv 3 BIDAKTIKEG WPEG).

§2.9 (Mporteivetal va diateBouv 4 SIDAKTIKEG WPEG).
MNa wia diiedNTIKA KaTtavonon Tou kavova De L’ Hospital poteiveral, Tpiv mn diatutrwon
] . ) . Inx . ., 0
TOU, va 600¢i 0TOUG PaBNTEG va UTTOAOYIoOUV TO Ilrr(}l—2 , TO OTT0iO €ival TNG HOPPNAG « 0 ».
X—> —X
O1 pabnrég Ba diatmoTwoouv 0TI aduvaTouv va UTTOAOYIoOUV TO OpI0 auTO ME TIG HEBGDOUG
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TTou yvwpifouv uéxpl Twpea. MNa va Toug Bonbriocouue va UTTOAOYIoOUV TO TTAPATTAVW OpPIO
TTpoTEivOoulEe va 80B¢gi o€ auToug n akdAoubn dpacTtnpIdTNTA.

APAZTHPIOTHTA:

i) Na TTapooThOETE YPAPIKA OTO idI0 CUCTNPA OCUVTETAYHEVWY TIG OUVOPTACEIG
f(x)=Inx kar g(x)=1-x".

i) Na atrodeifeTe OTI 01 €QATITOUEVEG TWV YPAPIKWY TTAPACTACEWY Twv f Kal g oTO
KoIvd Toug onueio A(1,0) eival o1 eubtieg ¢: y =x—1 ka1 {:y=—-2x+2 QvTIOTOIXWG KaI va
TIG XOPAEETE.

ii) Na kdvere Xprion Tou 6Ti «kovTa» 010 X, =1 o1 Tiuég Twv ouvaptioewy f (Xx)=Inx

Kai g(x):l—x2 mpooegyyidovrar ammd TIG TIUEG TWV EQATITOPEVWV Toug Y =X-1 Kai

Yy =-2X+2 yia va KOTAAAEETE OTO CUNPTTEPAOTHA OTI «KOVTA» OTO X, =1 n Tiur) Tou TNAiKou

> €ival KaTd Tpooéyyion ion Ye TNV TIUA Tou TrAikou , OnAadn o1l «KoVTa» OTO

1-x —2X+2
X, =1 10x0en:

In x x-1 x-1 1

12 2x+2 —2x(x-1) -2

TToU €ival To TTNAIKO Twv KAICEWV TWV TTAPATTAVW EUBEIWV.

) 1

——Z, TO OTTOIO UTTO POopP®r Opiou ypdgEeTal:

g(x) 9'(1)

Emopévwg, «kovté» ato X, =1 1oxUel

2XOAIO

H SiamioTwon Tou 6T «KOVTIa» OTO %=1 Tpég Twv ouvaptioewy  f(x)=Inx «kai

g(x)zl—x2 mpooeyyiovrar oo TIG TIUEG TWV EQOTITOMEVWY Toug Y =X-1 Kai

y =—2X+2 JTopei va yivel kal ye Tn Bordeia evog duvauikou Aoyiopikou (mX. Geogebra),
Wg £EAG:

v TopioTdvoupe ypa@ikd T ouvaptioelg y=InX kat y=1-X> kal 0Tn OUuVéxela
XAPAOOOUYE TIG EPATITOUEVEG TOUG Y = X —1 Kal Y =—2X+2 avTIoToiXwg (oxAua 7).

v Emeira, k@voupe aAeTTdAAnAa ZOOM kovtd oto onueio A(L,0). ©a mapartnpricoupe
o1 n y=Inx Ba cuptéoel Pe TNV uBeia Y =X—1, evih) n y=1—Xx*> Ba oUpTIEOE! Pe
TNV €ubeia y =-2x+2. (oxAua 8).
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§2.10 (Mporteivetal va diatebei 1 dIDAKTIKN WPA)

O1 U0 (2) BIOAKTIKEG WPEG TTOU ATTOUEVOUV OTTO TOV CUVOAIKO apiBud Twv TTPOTEIVOUEVWV
wpwv va d1atebouyv yia eTTIAUGH ETTAVAANTITIKWY AOKACEWV.

KegpdAaio 3° (Mpoteiveral va S1a1e000v 20 S15AKTIKEG WPES).

§3.1 (Mporteivetal va diateBoUv 2 SIBOKTIKEG WPEG).

A) Na 606¢i éupaon ota TTpoARpaTa TToU dlIaTuTTWvOoVTal 0TOo OXOAIKO BIBAIO 0TV apxr NG
€VOTNTOG KaI Va TOVIOTEI N onuagdia TG avrioTpoeng diadikaciag TNG TTapaywyiong. Oa ATav
KaAO va oulntnBoulv d81e€odikd opiopéva atmmd autd i GAAa avaloyd, WoTE va TTPOKUWYEL N
onpacia NG apyIKng ouvapTnong.

B) Na oulntnBei uévo n TpwTtn TTapdypagog Tou apopd oTnv TTapdyouca cuvaptnon. To

adOpIoTO OAOKAAPWHA TTOPAAEITTETAI KAl QVTi TOU TTiVAKO AOPIOTWY OAOKANPWUATWY (O€A.
305) va 606¢i 0 TTapaKATW TTIVOKAG TWV TTOPAYOUCWYV JEPIKWYV BACIKWY CUVAPTHOEWV.

A/IA ZuvapTnon Mapdyouoceg
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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
Xa+1
4 f(x)=x" G(x) = +c, cell
o+1
5 f (X) = oowx G(X)=nux+c, cell
6 f(X) =ngux G(X) =—ovvx+c, cell
1
7 f(xX)=— G(X)=epx+c, ceR
ooV X
1
8 f(x)=— G(X)=—opx+c, ceR
' x
9 f(x)=¢" G(X)=e*+c, ceR
10 f(x)=a G(X)= 2 +¢, cell
Ina
2nugiwon:

Or tutTol ToU TTivaka autou I0XU0UY O€ KGBe S1darnua oTo OTT0i0 OI TTAPACTATEIS TOU X TTOU
eupavitovrair £xouv vonua.

O1 dUo 1B16TNTEG TWV AOPICTWY OAOKANPWUATWY OTO TEAOG TNG oeAidag 305 ptropouv va
avadiaTuTTwBouv wg €¢NG:

Av o1 auvapTtroelig F kai G eival rapdyouoeg Twv f kal g avTioToixwg kal o A gival évag
TTPAYUATIKOG apIOudG, TOTE:

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

ii) H ouvdptnon AF eival yia Tapdyouca TnNG ouvaptnong Af .

O1 epapuoyég Twv oeAidwv 306 kail 307 va yivouv PE TN XPrion TwV apXIKWVY CUVOPTHOEWV.
Na AuBouv povo ol aokioelg 2, 4, 5 kail 7 Tng A" Opddag.
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§3.4 (MNporteivetal va diateBouv 5 SIDAKTIKEG WPEG).

Na vyivel avaAuTIKé TO TIPWTO MPEPOG TTOU a@opd oTov UTToAoyioud Tou gufadou
TTOPABOAIKOU XWPioU. ZTn OUVEXEID va yivel diaoOnTik TTpooéyyion TG £vvolog Tou
OPIOUEVOU OAOKANPWHAOTOG KAl va ouvdeBei pe 1o euBaddv étav n ouvapTnon dev TTaipvel
apVNTIKEG TIEG KAl JE TOV UTTOAOYIOHS TOU TTapaBOAIKOU Xwpiou TTou TTponynenke. Na yivel
n epapuoyn Tou BIBAiou yia To OAOKAApwUa OTaBePnG ouvapTNONG Kal ol 1810TNTEG TTOU
akoAouBouv.

§3.5 (Mporteivetar va diateBouv 5 dIBOKTIKEG WPEG).

Na 6006¢i éupacn oTto oxOAI0 TTOU APOopPa GTNV ETTOTITIKI ATTOSEIEN TOU CUPTTIEPACHUATOG.

§3.7 (MNporteivetal va diateBouv 4 dIOAKTIKEG WPEG).

O1 4 S100KTIKEG WPEG TTOU ATTOUEVOUV (ATTO TOV GUVOAIKO apiBud Twv wpwv TToU TTPOTEIVETAI
va diarebouv yia 1o kKe@&Aaio auTd), TTpoTeiveTal va dlaTeBolv yia eTTIAUCH ETTAVAANTITIKWY
QOKNOEWV.

6 . MaOnuaTika Il — A" TA=H EZIMNEPINOY EMNAITEAMATIKOY AYKEIOY

MAGOHMATIKA OETIKHZ - TEXNOAOTIKHZ KATEYOYNZHZ

H diaxeipion civai n idia pye Tnv poteivouevn yia 1 I Ta&n Tou Huepnaoiou EtrayyeApaTikou
Aukeiou, pe TNV akdAouBn diagopoTToinon wg TTPOg TIG WPES dIdAoKAAIag avd ke@AaAaio Kal
TTapdypaQo:

MEPOZXZ A’: AAyeBpa

KepdAaio 2° (Mpoteiveral va S1ate800v 15 SISAKTIKEG WPES)

EidikéTepa:

§2.1 - §2.2 ([Mporteiveral va diateBouv 6 BIBOKTIKEG WPEG)

§2.3 (MNporteivetal va diateBouv 7 SIDAKTIKEG WPEG).
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O1 800 (2) WpPEG TTOU ATTOPEVOUV ATTO TOV GUVOAIKO apIBUS TWV TTPOTEIVOUEVWV WPWV VO
O1aT1eOOUV YIa €TTIAUCN QOKNOEWVY aTTO TO OUVOAO TOU KEPOAQiou.

MEPOZ B': AvdAuon

KegpdAaio 1° (MpoTteivetal va S1ate0o0v 38 S1SAKTIKEG WPEC)

EidikéTepa:

§1.1 (Mporteivetal va diateBouv 2 SIDAKTIKES WPEG)

§1.2 (Mporteivetal va diateBouv 2 dIDAKTIKEG WPEG)

§1.3 (MNporteivetal va diateBouv 3 SIOAKTIKES WPEG)

§1.4 (Mporteivetal va diatebouv 4 SIDAKTIKEG WPEG)

§1.5 (Mporteivetal va diateBolv 7 SIBOKTIKEG WPEG)

§1.6 (MNporteiveTal va diateBouv 4 BIDAKTIKEG WPEG)

§1.7 (Mporteivetal va diateBolv 5 SIBOKTIKEG WPEG)

§1.8 (Mporteivetal va diateBouv 11 dIDAKTIKEG WPEG)

KegdAaio 2° (MpoTteiveral va 31aTe000V 46 SISAKTIKES WPES)
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§2.1 (Mporteivetal va diateBouv 8 IAKTIKEG WPEG)
§2.2 (Mporteivetal va diateBouv 3 dIDAKTIKEG WPEG)
§2.3 (Mporteivetal va diateBouv 6 SIOAKTIKEG WPEG)
§2.4 (Mporteivetal va diateBouv 4 dIDAKTIKEG WPEG)
§2.5 (MNporteivetal va diateBouv 5 SIOAKTIKES WPEG)
§2.6 (MNporteiveTal va diateBouv 6 dIDAKTIKEG WPEG)
§2.7 (MNporteivetal va diateBouv 7 SIOAKTIKES WPEG)
§2.9 (Mporteivetal va diateBouv 5 dIDAKTIKEG WPEG)

O1 800 (2) DIBAKTIKEG WPEG TTOU ATTOUEVOUV ATTO TOV GUVOAIKO apIBPO TWV TTPOTEIVOUEVWV
wpPWV va diateBouv yia eTTIAUCH ETTAVOANTITIKWY OOKATEWV.

Emonjuavon

1. O 1ol (nuy) =ovvy (oeh. 224) ka1 (ovvy) =-nuy (oeh. 225) va Sobouv
XWPIg atrddeign kabwg Kai

2. H Aoknon 8a tng B” Opddag (oeA. 96-97) va d1daxBei wg epapuoyn yia va PTTopEi
va XPNOIYOTIOIEITAlI TNV ETTIAUCH AOKACEWY, XWPIG atrodeign.

3. 270 €1I0aywyIKO Keipevo (oeA. 233) TnNg TTapouciaong Tng £vvoiag TNG TTapaywyou
ouUvBETNG oUVAPTNONG, N CUVAPTNON Y =7u2X VO AVTIKOTOOTaBEl atmd pia GAAn,
yia Tapadeiypa v Y = In2x

1

((In 2x)' =(In2+In x)’ =(In 2)' +(In x)' :0+—:—].

X X
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4. AT6 1n didakTéa-eEeTaoTéA UAN eCaipouvTal oI AOKNOEIG Tou OX0AIKoU BiAiou TTou
ava@épovTal g€ TUTTOUG TPIYWVONETPIKWY aPIOPWY aBpoiocuaTog ywviwy, dlagopds
YWVIWV Kal &ITTAACIag ywviag.

MaBnpaTikd Kol ZToIXEio ZTATIOTIKAG
MdOnua EmiAoyng I 1a§ng Huepnoiwv kait A" Eotrepiviwv EMALA.
l. AidakTéa UAN

ATIO 10 BIBAI0O «MaBnuaTikd kal ZToixeia ZTatioTIkAG» TG I Tagng MNevikou Aukeiou Twv
N. Adapuodtroudou K.a., ékdoon 2012

Keg. 1°: Ala@opikdg Aoyioudg

1.1. XuvopTAoEIg
1.2. H évvoia TnG TTapaywyou
1.3. Tapdywyog ocuvapTnong

1.4. Eogappoyéc Twy Mapaywywy, Xwpig To KPITAPIO TNG 2NG TTapaywyou

Keg. 2°:  ZTaTioOTIKA

2.1. Baoikég €vvoieg

2.2. Tlapouciaon ZTamioTIKwy AedouEvwy, Xwpic TNV uttotTrapdypa@o «KAdoelg  avioou
TTAGTOUG»

2.3. Mérpa ©Oéong kai AlaoTropdg, Xwpi¢ TIg uTrotTTapaypd@oug: «EkatooTnuépia»,
«EvdoteTaptnuopiakd eUpog» Kal «ETTikpaTouoa TiuA»

Keg. 3% MBavéTnTeg
3.1.  Asgypatikdég Xwpog-Evdexdpeva

3.2.  'Evvoia tng MBavotntag

Maparnpnoeig:

1. Ta BewpnuaTta, ol TTPOTACEIG, O ATTOOEILEIS KAl O QOKNOEIG TTOU PEPOUV AOTEPIOKO OF
d1daokovTal kal Ogv eEeTalovTal.

2. O1 epapuoyég kal Ta Tapadeiyuara Twv BiBAiwy dev egetdlovTtal ouTe wg Bewpia ouTe
w¢ aoknoelg. Mmopouy, duwg, va XpnoIhoTToinBouv w¢ TTPOTACEIS Yia TN AUCN AOKACEWV,
N TNV ammodeIign AAAWV TTPOTACEWV.

3. O1 1ommor 2 kai 4 Twv ogAidwv 93 kai 94 Tou BIBAiou «MaBnuaTikG Kal ZToIXEia
Z1amioTikAG» Ba divovtal oToug abnTéG TOoO0 KaTd Tn S1IdAoKAAia 600 Kal KATd TNV €¢€Ta0N
BePATWY TWV OTTOIWV N AVTIMETWTTION OTTAITEI TN XPAON TOUG.
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Il. AidakTIKA Si1axeipion

KegpdAaio 1. Mpoteiveral va diare0o0v péxpl 15 dISAKTIKEG WPEG.

2€ ONO TO KEQAAQIO YivETAI EUPEI XPAON TNG ETTOTITEIAG KAI TWV TTAPADEIYUATWY YIa TV
gEpMNVEIa Kal yia TNV KAatavonaon Twv dIAQopwy EVVOIWY KAl TTPOTACEWV.

21NV apxn ¢ §1.1 yivetal pia gUvToun avagopd otnv £vvola TG ouvapTnong Kal Twv
ID10TATWY TNG. TTIOANEG aTTd TIG €vvoleg KAl TOUG CUUPBOAIOCUOUG auTOU TOU KEQaAaiou eival
NdN yvwoTd OToUug PabnTég atrd TTPoNyoupeveg TAEEIG yI' auTd Kal n dIdAOKAAia Toug dev
TIPETTEl VO OTOXEUEI OTNV AVOAUTIKA TTapousiacrh Toug, aAAd OTO va Ta ETTAVAQPEPOUV Ol
HaBNTEG OTN PVAUN TOUG, €TTEIBN Ba TOUG XPEIOOTOUV OTA ETTOPEVA KEQAAAIQ.

2tnv idla TTapdypapo TTapouciGleTal PHECW TTAPAdElYUATWY KAl XWPEIC HaBnuatikA
auoTNPEOATATA N £VVOId TOU OPIOU Kal YIVETAI JIO CUVTOMN ava@opd oTnV £Vvola TNG ouveXOUg
ouvaptnong. Emaonuaivetal 611 n dIdACKAAIQ TWV EVVOIWV QUTWY OEV ATTOTEAEI AUTOOKOTTO,
OAAG oTOXEUEI OTNV TTPOETOINATIA YIA TNV EI0AYWYR TNG £vvoIag TNG TTAPAYWYOU. Aev TTPETTEI
ETTOMEVWG va kaBuoTeprioel n didackaAia pe dokotn "aoknoioAoyia". Katd 1 didackaAia
TWV EVVOIWV TNG TTapaypd@ou QUTAG, Yia £E0IKOVOUNGN XPOVOU, CUVIOTATAI Ol TTIVOKEG, TA
OXNMATa KAl N €pUNVEIA TOUG va TTPoc@EPOVTal O€ JIAPAVEIEG | O QWTOTUTTIEG ], OTAV
TTEPITITWON TTOU AuTo €ival adlvaTov, ol JadnTég va XpnalpoTroiolv Ta BifAia Toug.

2XETIKA ME TNV €vvola TNG OuveXoug ouvdptnong agicel va Trapatnpriooupe OTI N
mpotaon lim f(x) = f(X,) pag mAnpoopei 6T o TiuéG Tou f(X) eivalr TTOAU Kovtd oTo
X—>Xg

f(X,), 6Tav 10 X €ival TTOAU KOVTG OTO X, . AUuTO onuaivel OTI PIKPEG PETARBOAEG OTO X €XOUV
WG OTTOTEAEO A POVO UIKPEG METARBOAEG OTIG TIEG MIOG OUVEXOUG OUVAPTNONG.

2tnv §1.2 ciodyeTal n €vvoia TNG TTAPAYWYOU HIOG ouvapTnong o€ éva onueio tng. H
TTapdywyog eival éva atd Ta BepeAiudn epyaAeia Twv MaBnuaTikwy Kal XpnoIUOTIoIEITalI O€
£va eupU QACHA ETTIOTANWY.

MNa Tov opIoPO TNG TTapPAywyou akoAoubBeital n 10TopIKA TTopeia TNG €EENIENG TNG
évvolag. Mapatnpoupue Kat apxdag Ot wg e@amTouévn evog KUkAou (O, R) o€ éva onueio Tou
A Ba ptropoucape va opicouue Tnv oplakn Béon yiag Téuvoucag AM, kaBwg 1o M Kivouugvo
TTdvw OTOV KUKAO TeEivel va oupttéoel ue 1o A. Me Bdon Tnv TTapaTipnon auTr] opiCOUPE WG
€QATITOPEVN TNG KAUTTUANG Wiag ouvdptnong f oe éva onueio g A(XO, f(XO)) TNV €uBcia n
oTroia  diépxeTal amd 1O A Kal €Xel wW¢ ouvieAeoTr) &ielBuvong Tov apIBud A=
lim f(XO + h)_ f (XO)
h—0 h

. Ag divetal o TUTTOG TNG €€icwong TNG €QATITOPEVNG TNG KAWTTUANG

piag ouvaptnong f oe éva onpeio NG (Xy, (Xy)). Opwg, péoa amod epapyoyég, egnyeital o
TPOTTOG HE TOV OTTOI0 TTPOCdIoPIfeTal KABE QOPAG N eATITOMEVN AUTH, aPOoU yvwpilouue Eva
onueEio TNG Kal ptropoude va PBpoupe To ouvteAeoTr) O1EUBUVONAG TNG. Ae yiveTal €TTiong
avagopd oTnv évvola Tng Katakopupng eQaTrTopévng. Mabntég pe augnuévn pabnuaTikn
TepiEpyela Ba IKAvoTToINoOouV TIG avadnTioelg Toug auTég ota MaBnuatikd Tng OETIKAG Kal
NG TexvoAoyikng kateuBuvong Tng I Aukeiou.
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21N ouvéxela, dlaTmioTwveTal 0Tl Kal dAAa TTapadeiypata, 6TTwg 0 TTPoadIOPICHOS TG
OTIYMIgiag TaxuTnTag VOGS KIvnTOU, TOU OplakoU KOaToug atnyv OiKovopia, TnNg TaxUTnTag JIogG
avTidpaong otn Xnueia KTA., o0dnyouv OTOV UTTOAOYIOPO €vOG oOpiou TNg Hop®ng
lim f(ty+h)—f(ty)
h—0 h
Quoikd 1o TPORANPA TNG £QPATITOPEVNG Kal TO TTPORANUA TNG OTIyUIdiag TaxUTNTAG £X0UV
TpocToludoel TO £€0a@OG, WOTE Vva Yivel aTmmodeKTOC Kal KATAvonNTOS O OpPIoHOS TNG
TTAPAYWYOU MIAg ouvapTnong o€ €va GNEIO TNG KAl N EpUNVveEia TNG wg puBuoU PETABOAAG.

. To 6pio auto, 6tav uttdpxel, ovouddetal TTapaywyog g f oto t;.

2mnv §1.3 opifetal n (TTpwTtn) Trapdywyog uiog ouvdptnong f. Me Tov 6po
mapdywyog tng f evvoeital n cuvdptnon f ', n otroia og KABe onueio X Tou TTEdiou opICHOU
NG f, 6TTOU QUTH €ival TTapaywyiociun, avTioToIxXi¢el TNV TTapdywyo TG oTo onueio autd. Me
avadAloyo TpoTo opietar kal n OedTEPN TAapdywyog Tng f Kal wg TapadeiypaTa
avagépovtal n TaxutnTa u(t)=x'(t) kar n emréxuvon a(t)=x"(t) otnv eubuypauun Kivnon
EVOG OWMOTOG. AKOAOUBei n  TTapaywylon POCIKWY OCUVOPTHOEWY KAl Ol  KAVOVEG
TTaPAYWYIoNG aBpoiouaTog, yivouévou, TTNAIKOU Kal cuvBeTng ouvdptnong. AvagépovTal
MOVO o1 aTTodEigelg GoWV TUTTWY KAl KAVOVWV gival aTTAEG.

Emonuaivetal 0TI OTIG TPIYWVOUETPIKEG OUVAPTACEIG 7uX, oLVX Kl &PX TO X
eKQPAdel To PETPO MIOG Ywviag oe akTivia (rad). Av 8 eival To Pétpo Tng idlog ywviag o€

MOIpEG, TOTE nuX =nul° Kal X = &9. Emropévwg,

T T
0°), = X), = X) - X, =ocvvX-—=—ocvVvh°.
(mu0°), = (Mux), = (MuX), - %, 180~ 180

Avaloya cupTrepdouaTa 1I0XUOUV Kal YIa TIGC GAANEG TPIYWVOUETPIKEG OUVAPTHOEIG.

>tnv §1.3 ulotroigital 0 KUpIoG 0TdX0G TNG O1daCKAAiag Tou Ke@aAaiou, TTou gival n
XPNOIYOTIOINGN TWV TIAPAYWYWY OToV TTIPoodIopIoud Twv akpoTdtwy. OTTwe Kal oTIg
TTPONYOUUEVEG TTAPAYPAPOUGS, £TOI Kal €dW YIA TNV KATAVONON Twv IBI0TATWY KUPIOPXED N
YEWUETPIKA etroTrTeia. MNa va ouvdebei KaAUTepa n oxéon Tou TTPOCHMKOU TNG TTPWITNG
TTOPAYWYOU ME TA AKPOTATA, WTTOPEI O OIOACKWY va ava@Eépel TTapadeiyyata Kal armrd
Quaoikn. ‘ETol, oto Tapddeyua tng oeAidag 39 Tou BIRAiou YTTopoUlE va TTApATNPACOUE OTI
otav T0 cwua QTdcel oTo UYPNASGTEPO onueio, N TaxuTNTd Tou TTPETTEl va undevioTei, BIOTI
O1aQopeTIKA TO cWHa Ba eEakohoubBouoe va avepaivel. ETTopévwg, Bpiokoupe 6T N XPOVIKA
OTIYMA t TTou Ba £xoupe To PEYIOTO UWOoG, dNAadA To PEYIOTO TNG ouvdapTnoNng h(t):20t-5t2,
givar 6tav u(t)= h'(t)=20-10t=0. Apa yia t=2 éxoupe TO WEYIOTO UWOG, TTOU €ival ico pe
h(2)=40-20=20.

O1 yéBodol Tou AlagpopikoUu AoyIouoU yia TOV TIPOCBIOPICHO TWV AKPOTOATWY TINWV £VOG
METABOAAOUEVOU PEYEBOUG £XOUV TTPOKTIKA EQOAPUOYA O TTOAAEG TTEPIOXEG TWV ETTIOTNHWY
aAAG Kal TG KaBnuepIvig CwnAs. MNa tnv emiduon TéToiwv TTPORANUATWY aUTO TTOU KUPiwg
TTPOEXEI €ival N PETATPOTI) TOU TTPORBAANATOG TTOU €ival SIOTUTTWHEVO OTNV KaBnuePIVN
yAWwooa og TTPORANUG JeyioTou 1] EAaxioTou e Tov OpICPO PIAg ouvdpTnong, TNG OTToIag
mpémel va Bpebouv Ta akpoTata. Eival okommpo emopévwg va TovioTouv e Tn BorBeia
KatdAAnAou TTpoBAAuaTog o1 apxég "etmiAuong TTPORANKATOS", TIG OTTOIEG £XOUV YVWPIOEI Ol
MoBNTéEC o€ TTponyouueveg TAEEIG, KOl va TIPOCAPHUOCTOUV 0T CUYKEKPIYEVN KaTdoTaon.
Emonuaivetar 61 n diadikacia emiAuong TTpopAfuaTog dev eival TiTTota GAAO TTOPd HIa
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OuAN\oyr OTPATNYIKWY, TIG OToiEG KABEe AOYIKA OKETTTOPEVOG AVBPWTTOG TIPETTEl VA
XPNOIUOTTOINCEI TIPOKEIPEVOU VO QVTIMETWTTIOE! éva TTPOBANUQ.

2XETIKG pe TNV etiAuan TTpoBAnudTwy pe T BorBeia Tou AlagpopikoU AoyiouoU TTPETTEl va
avaeepBei 0TI TTOANG TTpoBAAPaTA peyioTou 1 eAaxioTou TTePIEXOUV DIOKPITEG PETARANTEG. Tia
TTAPAdEIYUA, O APIOUOS TWV TTAPAYOUEVWY PHOVADdWY VOGS TTPOIOVTOG, KOBWG Kal 0 apIBUOG Twv
epyadopévwyv o€ £va epyooTAcIo TTPETTEI va gival un apvnTikoi aképaiol apiBuoi. O Ala@opikdg
NOYIOUOG OpwG dev e@apudleTal atreuBeiag o€ TTPORANUATA  TTOU TTEPIEXOUV  OIAKPITEG
MeTaBANTEG. QOTOCO, UTTOPOUMPE UEPIKEG QOPEG va odnynboupe oTn AUon evég TETOIOU
TPOBAAUATOG UTTOBETOVTOG OTI KABE peTABANTA Traipvel TINEG O OAO TO OUVOAO Twv
TIPOYHMOTIKWY apiBUwyY 1 o€ KAToI0 dIGOTNUA TOou, OKOPA KAl av N QUOIKA epunveia Tng
METABANTAG €XEI VONUA UOVO Yia BIAKPITEG TINEG. 'ETOI, XPNOIUOTTOIWVTAG TO Ala@opIkd AoyIoud
Bpiokoupe pia AUon yia 10 JaBnuaTtikd povtéAo, n otroia eATTiCoune OTI TTpooEyyiCel TN Auon Tou
TTPAYMATIKOU TTPORARUATOG.

Ievikd, pe TN diIdaocKaAia Tou KEQaAQiou auToU €TTIBILUKETAI O HABNTEG:

e Na katavoioouv Thv €vvola TNG TTAPAYWYOU KAl va PTTOPOUV VA TNV EPPNVEUOUV WG
PUBUO PETABOARG.

o Na p1Topouv va BpioKouV TIG TTAPAYWYOUS CUVAPTACEWV.

¢ Na katavorjoouv 6Tl n yvwaon Tou pubuol PeTaBoAAG evog PeTABaAAOUEVOU peyEBOUG
Mag Oivel XprioIdeS TTANPOYOPIES yia TO idI0 TO PEyEDOG.

Na ptropouv pe T BorRBeia Twy TTapaywywy va TTIAUOUV TTPORARKATA OKPOTATWV.

Keg@dAaio 2 Mporeiveral va diate0olv péxpl 16 dISAKTIKEG WPEG.

2tnv §2.1 Tpémel va katafAnBei TpooTrdBeia, woTe Pe KATAAANAa TTapadeiypaTta va
KaTavooouv o1 pabntég TG évvoleg TTANBuopodg, peTaBAnT (1TOOOTIKA, TTOIOTIKN),
amroypa@n Kal deiypa. Na dieukpiviotei 61l &€ CUMTTITITEI TO OUVOAO TWV TIMWV HIOG
METABANTAG ME TIG TTAPATNPEACEIG ATTO TNV £E€TACN €vOG TTANBUCHOU WG TTPOG TN METABANTH
auTA. MNa TTapddelypa, ol TIHEG TNG MeTaBANTAG “opdda aipatog” ival A, B, AB kai O, evw ol
Tapatnpnoeig atréd Tnv egétaon déka atépwy PTTopEi va ival A, A, B, B, B, AB, A, AB, O, B.

Ortav €ival TTPAKTIKA adUvaTO 1 OIKOVOUIKG aCUUPOPO va £CETACOUNE KABE PENOG £vOG
TTANBuCoPOoU, 08nyoUuuaoTeE OTNV  €EETOON €VOG  AVTITIPOCOWTTEUTIKOU  deiypartog.  Eivai
onuavTikd va avayvwpioouv ol yabntég Tn XPNoINoTNTa Tou OtiyhaTog, aTrd TO OTToIio
MTTOPOUV va TTPOKUWOUV A&IOTTIOTEG TTANPOPOPIES VIO OAOKANPO TOV TTANBUCUO.

21NV §2.2 TTapouciadovTal Ol KATAVOPEG OUXVOTATWY Kal Ol YPAPIKEG TTAPACTACEIG TOUG.
Mia a1 TIG aTTAOUCTEPES DIAdIKATIES VIO TNV OPYAvVWOTN KAl T CUVOTITIKA TTapoudiacn Twv
o0edopévwy gival n KATavour) cuxXvoTATwY. H Katavour) ouxvoTATwY BewpeitTal wg To TTPWTO
Bripa o€ kABe avaAiuon dedopévwy. AvaAoya opifovTal N KATAVOUR OXETIKWY CUXVOTHATWY, N
KOTAVOWT aBpOIOTIKWY CUXVOTHATWY KAl N KATAVOWT aBpOICTIKWY OXETIKWY GUXVOTHTWV.

O1 yaBnTég TTPETTEl VO KATAVOHOOUV OTI:

51



H (atmroAutn) ouxveTnTa v; piag TIuAG X; dnAwvel TTOOEG QOPEG eP@aviCeTal N TINA X; 0TO
ociyua.

H oxemiki ouxvornra f; ekppdalel 10 TTOCOOTO (€T TOIG %) MIAG TIMAG X, N OTOid

EUPavICETAI OTO DEIYUA TWV V TTAPATNPACEWV. ' auTO N OXETIKN ouXVOTNTA TTPOCPEPETAI
yla TN oUykpion TTANBuo Wy, otav egeTadovTal WG TTPOG TNV idia PETABANTA. BEBaia pe TIg
OXETIKEG OUXVOTNTEG XAVOUUE TIG ATTOAUTEG OUXVOTNTEG. AV OUWG V gival To PéyeBog Tou
deiyparog, 1616 Vi = f; - v.

H aBpoloTikl ouxvoTnTa N; Kal N aB@poloTIKA OXETIKA ouXvoTnTa F;, ol otroieg £xouv
vonua JOVOo yia TTOOOTIKEG HETAPRANTEG, ek@pdAlouv TO TIANBOG KAl TO TT0000TH
QVTIOTOIXWG TWV TTAPATNPINOEWYV TTOU Eival HIKPOTEPEG I {0EG PE X; .

O1 pabnrtég TTPETTEl va UTTOPOUV va TTAPOOTHOOUV YPA@IKG Ta Oedopéva TTou €XOUV
OUAAEEEL, XPNOILOTTOIVTAG KABE popd TO KATAAANAO didypapua. AKOUN TTPETTEN va gival
o€ B¢on va «diafdalouvy Ta didgopa diaypduuaTa Ta OTToia TTAPOUCIGlouv PE AUECO Kal
OPYOAVWHEVO TPOTTO TA OTATIOTIKA OEOOUEVA KAl ETTITPETTOUV OPIOHUEVEG POPES VA PAVOUV
AUECWG Ol OXEOEIC TTOU eVOEXOMEVWG UTTApYouv. [pétrel dpwg va €TIOTACOUNE TNV
mpocoxy Twv pabntwv, Oivoviag KaTdAAnAa Trapadeiyyara, yia  Tov  KivOuvo
TTapatrAdvnong TTou UTTdpXel atrd TV avayvwaorn evog OTaTIoTIKoU dlaypduuartog. Mo
Tapadelyua, ato oxfua 1 Ta duo diaypduuara (a) kai (B) avagépovral 0To TTOCOOTO TWV
epyalohéVV YUVAIKWY 0TO OUVOAO TOU yuvalkeiou TTANBUGHOU pIag xwpas dvw Twv 16
eTWV. Aivouv OHWG evieAWS DIAPOPETIKN EIKOVA YIa TO TTwG METABAAAETAlI TO TTOCOOTO
auTo.

T ®
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Zxnpa 1

To didypappa (B) mrpokuTTel amd 10 (A), AV ATTAWG PeyEBUVOUPE TNV KAiyaKa OTov

ag¢ova Twv Yy, OMIKPUVOUUE TnVv KAiyaka oTov dfova Twv X Kal Bewpriooupe wg apxni
MeTpioewv oTov Gfova Twv y Tnv €vdeitn 30. Avdloyeg TTapartroifjoelig Utmopolv va
TTPAYHATOTTOINB0UV PE TO PABdOYypaPUa KaTaokKeudloviag Ta opBoywvia Pe SIaQOPETIKO
TAAT0G. Me TOV TPOTTO QUTO N OTTOIOOATTIOTE BIAPOPA OTIC CUXVOTNTEG eP@avideTal
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ToAatTAdola amd 6,11 TTpayuaTika eival. MNa mapddeiyua, av yia Tnv doknon 9 oeA. 80
TTAPOOTACOUE TO IOTOYPAUMA CUXVOTATWY OTTWG TTAPAKATW,

% 40

30 1

20 1

10 1

— [ ]

Adpioo MMAOK I AEK ' ITAO IOM)umaKégl

TOTE N ATTEIKOVION TNG KATAOTOONG €ival TTapatrAavnTiky, o€ Bapog Tou MNMavadnvaikou Kai
uttép Tou OAupTTIOKOU.

Otav 10 péyebog Tou deiyhaTog cival peydlo, TIRBAANAETAI va yiveTal opadoTroinon. ZTnv
opadotroinon 1o MARB0G Twv KAAoewyV opileTal auBaipeTa atmd Tov EpeuvnTh CUPPWVA JE
TNV TrEipa Tou. MTTopEi OUWGS va XpnolPoTToiNdei Kal o euTTEIPIKOG TUTTOG Tou Sturges: K
=1+3,32:logv, 610U K €ival 0 apiBudg Twv KAGoewv Kai v gival To H€yeBog Tou deiyuaTod.

Me tnv opadotroinon €XOUupEe ATTWAEIA TTANPOPOPIWY, N OTroia gival TOOO PeEYAAUTEPN
000 MPIKPOTEPOG €ival 0 ApIBPOS Twv KAGoewv. Opwg, Ye TNV opadoTroinon SIEUKOAUVETAI N
eTTegepyacia Twv dedOPEVWY KAl N TTAPOUCIOOT) TOUG ival ETTOTITIKOTEPN.

2Tnv § 2.3 ggeTddovTtal Ta PETPA BEong Kal SIo0TTOPAG JIAG KATAVOUNG.

‘Evag pyeydAog aplOuog dedopévwy PITTOPEI 0€ TTOAEG TTEPITITWOEIG VO TTEPIYPAPEI PE Eva
METPO KEVTPIKNG TAONG Kal PE Eva PHETPO BIaoTTOPAG. O1 pabnTég PETTEl va evnuepwBoUv
YIO TOUG TTEPIOPICUOUG KAl TIG ETTITITWOEIG aTTd TN XPron KaBevog atrd ta uérpa B€ong Kai
dlaoTropdg. Eival €miong onuavtikd va kKatavooouv OTI PE TNV QVTIKATAOTOON TWV
oedopévwv atmd éva PETPO B€0ong €xouhe HEV pIa OoUVTOWN TTANPOPOPNON, OAAG
OUYXPOVWG €XOUME Kal HIO ONUAOVTIKA aTTWAEIO TTANpo@opiwy. Av, yia TTapadelyua,
BéAoupe va TTAnpo@opricoupe KATTOIOV yia T Bgpuokpacia piog TTOANG Ba Arav
KaTdypnon va Tou dWooupE TTARPN KATAAOYO Twv KaBnuepivwv Beppokpaaiwy. Aivovtag
TOU OPWG YIa CUVTOMIa POvVOo Tn péon €TROI0 Bepuokpaacia oTTwodRTToTE eV TOU diVOUNE
TTARPN €IKOVA TNG METARBOANG TNG Bepuokpaaiag ot SIAPKEIA TOU £TOUG.

H péon TipA cival o p€oog 6pog TwV TTAPATNPEACEWY PIAg KaTavoung. H péon Tiun evog
TANBuopoU  oupfoAieTal pe M, evw  evog  Oeiyyatog e X.  ZTn  OTATIOTIKN
oupTtrepacparoAoyia yiverar didkpion PETALU TNG pEONG TIMAG TTANBUCPOU Kal TNG HEONG
TiuAg  Ociypatog. Opwg oto BiBAio xpnoiyotroigital pévo n péon TR Ogiyuatog Kai
OUpBOAiCeTal pe X . H péon miyl eival To PETPO TNG KEVTPIKAG TAONG, TO OTI0IO
XPnoigoTrolgiTal cuxvoTepa atod Ta AAAa, Kupiwg eTTeIdr €xel TIG U0 AKOAOUBEG 1810TNTEG:

a.To GBpoiopa Twv ATTOKAICEWY OAWV TWV TIHWV OTTO TN Péon TIYA Eival ico pe pndév,

onAadn i(xi—)_():O. H 186Nt auth €ival onuavTtikg yia TV Trapaywyr Kal Tnv
i=1
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atrAoTroinon TToAAwV TUTTWV TNG ZTATIOTIKAG. TNV €punveia auth TNG HEONG TIMAG MTTOPOUUE
va Tn OOUUE KAl PE TO TTOPAKATW TTAPAdEIYUA:

MNa kaBéva atd Ta TTOPAKATW CUVOAA dEDOUEVWY UTTOAOYICOUpE TN PEoN TIUA TOUG Kal

KATOOKEUGCOUPE TO 1I0TOYPOAUMA CUXVOTATWY. 2Tov déova OX ONUEIWVOUNE PE “c” TN PEON
TIUA.

TMopampficeig(x) Méon tym(X) X(x,-%)

123 2 0 0
126 3 o T

1225 25 o T I T71,

o

133388 4,333 0

oMW

To 010 atroTéAeopa I0XUEl TTPOPAVWG KAl OTNV TTEPITITWON TTOU €XOUME OUXVOTNTEG,
otav n Tapatipnon X; ep@avidetal v; QopeEg. TOTE 1I0XUEI N OXEON

i(xi —-X)v; =0,
ia

n otroia oUpPwva Pe 6oa Epoupe atrd 1 Puoikr deixvel 611 TO X €ival n Béon Tou
KEVTPOU BApoUg K CWHATIdIWV PE BAPN Vv, V,,...,V, TOTTOBETNUEVA OTIG BETEIG Xi, Xy ,..0y X, .
AuTé aKPIBWG QaivVETAI KAl OTA TTAPATIAVW ICTOYPAUMATA CUXVOTATWY, OTTOU N péon TiuR
TTapioTavetal pe “‘c”. Av Bewpriooupe dnAadn Tov dfova Ox va pnv €xel BAapog Kai
TOTTOBETAAICOOUNE Ta BAPN V; OTIG BECEIG X; Kal TO UTTOOTHPIyNa ¢ OTn Béon X, TOTE Ba

€XOUNE I00PPOTTIQ, OTTWG TT.X. O€ dia “TPauTTéAa”.

B.To GBpoicpa TWV TETPAYWVWY TWV ATTOKAICEWY aTTd TN PECN TIKNA gival HIKPATEPO aTTd
TO ABPOICHO TWV TETPAYWVWY TWV ATTOKAICEWY atrd oTToIadATTOTE AAAN TIUN OTNV KATAVOURA
(epappoyly 2, cehida 98). H 1©16TNTa auT XPNOIKOTIOIEITAl YIO TOV TTPOCOIOPICUO TNG
dIa0TTOPAG KAl TNG TUTTIKAG aTTOKAIONG.

210 BIBAi0 avo@épeTal Kol O OTAOUIKOG MECOG, O OTI0IOG XPNOIYOTTOIEITAI OTNV
TTEPITITWON TTOU OI TIHEG €XOUV DIAQOPETIKN agia. MTTopei Opwg va xpnoigotroindei kai yia
TOoV TIPoodIopIopd TNG HEONG TIUAG TTEPICOOTEPWY OUAdWY OEOOUEVWV HE BIAPOPETIKO
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MéyeBOG Twv oTroiwv yvwpifoupe TIG PEOEG TIUEG. MNa TTapddeiyua, av n péon TiuR NG
BaBuoAoyiag 80 kopitolwy givalr 17 kai n péon TiuA NG BabuoAoyiag 50 ayopiwv eival 15,
16TE N péon TiuA TG BabuoAoyiag Twv 80+50=130 TTaidiwv givail

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

X = ~16.23.

H d1dpeocog cival To onueio Tou agova Twv 0edoUEVWY KATW atrd To OTToio BpiokeTal TO
TTOAU 170 50% TWV TTAPATNPACEWV KAl CUYXPOVWGS TTAvw atrd autd 1o TTOAU 10 50% Twv
mapatnpiocwyv. Otav o apIBuog Twv TTapaTnPRoEwy eival Peyahog , TOTE yivetal
opadotroinon Twv Oedopévwyv Kal n Oiauecog TrpocdiopifeTar pe TN BorBeia ToU
IOTOYPAUMATOG TWV ABPOICTIKWY CUXVOTATWV.

YtoBétoviag OTI oI TTapaTNPrOoEI O KABe KAAON KATAVEPOVTAl OWOIOUOPPQ,
ammodeikvueTal (Me attAf péBodo Twv TpIwv) OTI 0 TUTTOG TTou divel T OIdUECO o€
opadoTroINuéva dedouéva gival:

' Ni
o=L+ v - G
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

OTT0U
L, 1O KOTWTEPO OPIO TNG KAGGNG TTOU TTEPIEXEI TN DIAPECO
V; nouxvoemnTta tng KAAong
C; TO TTAATOG TNG KAGONG
N;; n aBpoIoTIKA ouxvoTNTa TNG TTPONYOUHEVNG KAAGONG, Kal

v TO TTAABOG TWV TTAPATNPACEWV.
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E@apudlovtag, yia TTapddelypa, Tov T0TTO TG diayéoou yia Ta dedopéva Tou Trivaka 9
NG o€Aidag 73 Tou BIPAiou, Bpiokoupe OTI N diIAPECOG PpioKETAl OTNV TPITN KAGON, £TTEIdNA
€0W avTIaToIXOUV aBpoIoTIKG o1 V/2 =20 TTapatneroEIS. ZUVETTWG,

E—Ni_l ?—10
o=L +=——¢ =168 + -6 =173cm,
V 12

OTTWwG (TTEPITTIOU) KAl OTN YpaPIKA HEB0SO.

Molo cival OpWG TO KOAUTEPO WETPO BE0NG PIAG KATAVOUAG; ZUP@WVA HE éva TTPWTO
KPITAPIO N atrdvinon €E0pTATal ATTO TO av n PETARANTA €ival TTOIOTIKA i TTOOOTIKA. Av N
METABANTNA €ival TTOIOTIKA, TOTE TTPOCQEPETAI JOVO N ETTIKPATOUCA TIUA, AV OUWG N METABANTA
gival TToooTIKY, TOTE YTTOPOUV VO XPENOIYOTIoINBoUV Kal Ta Tpia péTpa Béong. ZUNQWVA UE
éva OeUTEPO KPITAPIO, N ETTIAOYH TOU KATAAANASGTEPOU PETPOU BEONG £€apTATAI OTTO TO OKOTTO
yla Tov 0110i0 Ba XpnoigotroinBei. Av €mOUPOUlE TTEPAITEPW OTATIOTIKA £TTEEEpyaaia, TOTE N
Méon TIUN TTPOCPEPETAl TTEPICCOTEPO. AV OUWG O OKOTTOG €ival BACIKA TTEPIYPAPIKOG, TOTE
TIPETTEI VA XPNOIUOTTOIEITAI TO YETPO TTOU TTEPIYPAPEl KaAuTepa Ta dedopéva. H tTapouacia
aKpaiwyv TTapatnPAoEwy (TTOAU HIKPWY 1 TTOAU  PeYAAWY avo@OpIKA HE TIGC AAAEG
TTaPATNPNOEIG) €ival ouxvd éva atmd Ta PacIKOTEPA KPITAPIA yia TNV €TTIAOYA KATAAAnAou
MéTpou Béong. H emikpaTtoUoa TIPA Kal n dIAPNECOG HEVOUV YEVIKA QVETTNPEAOTEG ATTO TIG
aKpaieg TINEG TOU OeiyuaTog. H péon TR Opwe eTnEeAdeTal ONUAvVTIKA atto TIG TINEG QUTEG,
eTTOMEVWG  Ogv  evdeikvuTal 0 TETOIEG  TrepITTTwoelg. 'ETol,  yia  mTapddeiyya, oTn
OIaTTPAYUATEUOT YIO TOUG MICBOUG Twv epyalopévwy O pIa €TalpEia, ol epyalouevol Ba
ETTIKAAOUVTAI WG AVTITTIPOOWTTEUTIKG PICBO TN dIAUECO 1 TNV €mmiKpaToUoda TP, €vw Ol
EKTTPOCWTTOI TNG ETAIPEIAG TN PEON TIMA TTOU £TTNEEAZETAI ONUAVTIKA aTTd TOUg MICO0oUG TWV
UWNAGBaBUWY OTEAEXWV TNG.

lNa va armaviioouue OTO EPWTNHA TTOOO OIOCTIAPHEVEG €ival OI TINEG YIOG KATAVOUNG,
XPNoiyoTroioUue 1o MéETPA SlaoTopdg. Ao Ta PETPaA auTtd avagépovtal oTto BIPAio TO
€UPOG, TO EVOOTETAPTANOPIAKSO €UPOG, N dIAKUUAVON Kal N TUTTIK aTTOKAION.

A6 Ta PETPO BIACTIOPAG TO €UPOG XPNOILOTIOIEITAI APKETA CUXVA O€ TTEPITITWOEIG
eAéyxou TTOIOTNTOG BIOPNXAVIKWY TTPOIOVTWY, OTavV £pyalduaoTe Pe TTOAAG 1I00UEYEDN
ociypara. Autd o@eileTal oTov EUKOAO UTTOAOYIOUO TOU Kal TNV €UKOAN epunveia tou. To
€UPOG OUWG €XEI TO UEIOVEKTNUA VO £CApPTATAlI HOVO aTTd TIG SUO OKPAIES TIMEG Kal €XEI TNV
Tdon va augavetal, KaBwg To PEyeBOG TOU BEiYHATOG PHEYOAWVEL. AUuTO €XEI WG CUVETTEIR va
MNV €ival CUYKPIoINa wg TTPOG TO UPOG dUO deiypaTa dIaPOPETIKOU PeyEBOUG.

H diakOpavon evog TTANBuoou peyéBoug N cupBoAideTal pe 0° Kal 0 TUTTOG TNG €ival

(ti - ﬂ)z

,
N

=

I
N

1),

o =

N
OTToU U = %Zti n Méon TiuA Tou TTANBUCPOU, evw N dloKUPavon evog deiyuaTog peyéboug v
i=1

OupBOoAiCeTal pE s*2 Kal 0 TUTTOG TNG €ival
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s == (2).

2TaTIOTIKEG OladIkagieg TTOU  XpNoIJoTToloUvTal OTIG OIGPOPES ETTICTAMEG CUVHBWG

Tpocdiopifouv TN SIGKUPAVOT s*2 €vOG OEiyMaTOG, N OTToia OTn CUVEXEID XPNOIKOTIOIEITal
VIO TNV €KTiUNoN TN¢ Siakupavone o Tou TANBuopoU. H SeiypaTikh SlokUuavon Trou
TpocdlopifeTal Pe Tov TUTTO (2) ammodeikvUeTal OTI €ival dia auepoAnmTTn ekniuntpia. Av

Tapoupe dnAadnh 6Aa ta duvatd dciyparta peyEBoug v Kal uTToAoyioou e TIG DIOOTTOPEG S*2
ammd ™ oxéon (2), 101€ n péon TP Toug Ba IcouTal pe TNV TTANBuouiakh dlaoTropd ot
Vo o2
Zi(ti‘x)
—_ 1=

AvtiBeta, n dclyuatikh diakuuavon, OTTwg opieTal amod Tn oxéon s?=EL____ 1eivel va
\%

UTTOEKTIMG TN TTANBucuioKk dlakupavon ¢*. QoT600, OTO BiBAio yia diIdAKTIKOUG Adyoug

Vo o)2
> (%)
XPNOIMOTTOIOUUE Yyia TN OEyUaTIKA dlakUpavon Tov TUTTo 52 =Bl agou dev TTpdKeiTal
v

va aoxoAnBouue Pe OTATIOTIKA CUMTTEPACUATOAOYIA.

H Ttumkfi amoékAion cival n TeTpaywviky pifa NG dlakupavong. To WPETpO auTd
OIa0TTOPAG IKAVOTTOIED TNV aTraitnon va ek@pddetal otnv idla pgovada pétpnong ME TIG
TTapPATNPNOEIG.

2Tnv TEPITITWON TIOU Ol TTapaTnProelg eival  peydAol  apiBuoi, JTTopouue  va
OTTAOTIOI)COUNE TOUG UTTOAOYIOHOUG XPNOIKOTTOIVTAS TNV epapuoyn 3 (oehida 99 Tou
BiBAiou), cUpewva pe TNV otroia av 'y =ax+ f, 10te Yy=axX+ f Kai Sy =|a|-sx.

MNa TNV gpunveia TNG TUTTIKAG atTOKAIONG WG YETPOU dIaoTTOPAg, ag UTToBEcoupE OTI O
MECOG PIOBOG TwV UTTAANAAWY piag eTaipeiag A eivar X, =250.000 dpx. pE TUTTIKA ATTOKAION
s, =42.000 dpx. Mia eppnveia NG PETABANTOTNTAG TWV QTTOAABWY TWV EPYAJOMEVWYV
EYKEITAI OTOV KABOPIOWO TOUu TTOCOOTOU TwV £pYalopévwy TTOU avapéveTal va BpiokovTal
oto didoTnua (X —s, X +5), N Y€ BUO TUTTIKEG aTTOKAIOEIG OTO didoTnua (X —2s, X +25) KTA.
Av uttoBéooupe OTI £XOUME TTEPITIOU KAVOVIKN KATAVOMI, TOTE €XOUME TV EPMNVEIa TOU
oxAdaTog 15, oeh. 95. AvriBeTa, yia oTToIodATTOTE CUVOAO TTAPATNPAOEWY, aveEdpTnTa OTTd
TNV KATOAVOWMN TTOU €XOUME, e@apudleTal To Bewpnua Tou Chebyshev, 10 otroio Aéel 611 “T0
TT0000TO TWV TTapatnERocwy Tou TrepIAapBdvovtal oto didoTnua (X —«s, X +ks), k=1,

gival TOUAGxIoTOV l—iz”. JUVETTWG, 0TO didoTnua (x —2s, X +2s) €Xoupe TOUAAXIOTOV TO
K

75% Twv TTApaATNPEACEWY, VW OTO dIdoTnua (X —3s, X +3s) €xoupe TouAdxioTov 10 89%

Twv TTapatnprioewyv. Emopévwg, yia 10 TTapatrdvw TTapddelyuya, av utroBéooupe OTI O
MIOB6G TwV UTTAAANAWY AKOAOUBEI KOVOVIKI) KATAVOWN], TOTE QVOUEVETAI TO:

e  68% Twv uTTaAARAWY va éxouv piIoB6 aTo didotnua (208.000, 292.000)

o 95% Twv UTTAAARAWYV va éxouv pIoBs oTo didoTnua (166.000, 334.000)
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e 99,7% Twv uTTaAARAWV va éxouv pioBo6 oTo didoTtnua (124.000, 376.000),

EVW Ta AVTIOTOIXA TTOOO0OTd, OTAV OEV UTTOBETOUNE KAVOVIKI) KATAVOUN, YivOvTal TOUAGXIOTOV
0%, 75% ka1 89%.

MepIikEG QopéC O€ OTATIOTIKOUG UTTOAOYICHOUG gival avaykaio oxI JOvo va uttoAoyiocoupue
OTTAWG TIG TUTTIKEG OTTOKAIOEIG, AAAG va CuyKpivouue PETAEU TOUG TA PEYEBN TWV TUTTIKWV
OTTOKAICEWYV O€ DIAPOPETIKEG OTATIOTIKEG CUAAOYEG. Ae TAVOUNE OPWG OTO OKOTTO HAG HE TO
va TTapaAAnAicoupe HETAEU TOUG TIG TUTTIKEG aTTOKAICEIC. AUuTO Ba pag £0Ive oTnv TTAEloWn@ia
TWV TTEPITITWOEWY HIO ECQAAPEVN EIKOVA.

Ag uttoBéooupe 0TI 0 HéoOG MICBOG X Kal N TUTTIKA aTTOKAION S TWV UTTOAARAWVY dU0
eTAIPEIV A Kal B divovTal OTOV TTApaKATW TTiVOKA yia 3 SIAQOPETIKES TTEPITITWOEIG:

Etaipeia A

Etaipeia B

MepimTwon 1

X, =250.0005py.

s 4 =42.0008py.

Xz =250.0005py.

sz =60.0005py.

MepitrTwon 2

X, =250.0005py.

s , =42.0005py.

X, =350.0005py.

sz =50.000 dpy.

MepimTwon 3

X, =250.0005py.

s , =42.0005py.

X, = $1400

s, =%$350

Z1nv mepimrrwaon 1 éxoupe Tnv idla péon TR, ommoéTe n oUyKpIon TNG METABANTOTNTOG
MTTOPEI va YiveEl AUEOWG, CUVETTWG PTTOPOUNE VO TTOUME OTI N PETARANTOTNTA TwV MICBWV
otnv etaipeia B eivar peyaAltepn atmmd Tnv PETABANTOTNTG TWwv MICBWYV OTnv €Taipeia A.
AnAadn o1 epyaldpevol oTnv eTAIPEIa A TTAPOUCIACOUV HEYOAUTEPN OUOIOYEVEID OTIG UNVIAIEG
a1rod0X£EG Toug atd O,Ti oTnV eTaipeia B. AvtiBeta, otn deUTepn TTEPITTTWON dEV PTTOPOUNE
va TToUdE OTI £XOUNE PEYOAUTEPN PETABANTOTNTA OTNnV eTalpeia B atrd 6,11 otnv A. H TUTTIKA
atokAion s, =42.0005py. €xel UTTOAOYIOTE BEWPWVTAG TIG ATTOKAICEIG TWV TTAPATNPIOEWV
amd T péon Ty X, =250.0008py., evw n sz =50.0005py. utToAOYIOTNKE BEWPUWIVTAG TIG
aTTOKAIOEIG TwV TTAPATNPEACEWY até TN péon TP Xz =350.0008py. AvaAoyn eivar Kai n
TPITN TTEPITITWOT, OTTOU £XOUNE BIAPOPETIKEG HOVADEG NETPNONG.

2TIG OUO QUTEG TTEPITITWOEIC N METABANTOTNTA Twyv OedONEVWY UTTOPEI va CUYKPIBEI,
aQOU TTPWTA EKPPACOUME TIG OXETIKEG TTO0OTNTEG O Mia KolvA Bdon. N 'autd uttdpyel
avAYKN OPICHOU PETPWY OXETIKAG METARANTOTNTAG, TA OTToIa VO ouvOUAlouv PETpa BEoNG e
METpa OlooTTopdg. To TT0 yvwOoTO HPETPO OXETIKNAG METARBANTOTNTAG €ival O OUVTEAEOTAG
METABOANG 1 OUVTEAEOTAG METABANTOTNTAG, O OTTOI0G OpifeTal ATTd TOV TUTTO cv:é Kai
X
ouvnBwg eKYPACETAl WG TTOCOCOTO.

58



20ykpion péong TiuAg, Siauéoou

MAgovekTAUATA MegiovekThpara

Méon Tign

MNa Tov utToAOYIOUG TNG o EmnpeddeTal TTOAU a1Td aKpaies TIPEG.

XPNOIYOTToIoUVTal OAEG OI TIMEG.
o Mrropei va unv avtioToixei e duvarn

Eival povadikr] yia kd0s oluvoho TIUA TNG peTaBANTAG. OTtav n X civai

Oedouévwy. OIaKPITH, UE AKEPQIES TIUEG, TOTE N
Méon TIUA WTTOPEI va unv eival

Eival eUkoAa katavonTH. aKEPAIOC.

O uTroAoyIop6g TNG eival OXETIKG e Aev uttoAoyiZeTal yia TTOIOTIKA

e0KoAOG. dedopéva.

Exer peyaAn epappoyn yia TEpAITEPW ¢ Ejyay 5U0KOAOC 0 UTTOAOYIOHAC TG OE
OTATIOTIKA avaAuon. OHABOTTOINUEVA BESOEVA HE AVOIKTEG
TIG AKPAiEC KAAOEIG.

Aidpegocog

Eival eOkoAa kaTtavonTr). o Ag XpNOIYOTTOIOUVTAl OAEG OI TIMEG VIO

TOV UTTOAOYIONO TNG.
Agv eTTnpeddeTal amTd aKPAieg TIUEG.
e Eival duokoAn n epapuoyn TnG yia
YT1roAoyideTal Kal oTnV TTEPITITWON TTOU TEPAITEPW OTATIOTIKA QvaAUGH.
Ol aKpaieg KAAOEIG €ival AVOIKTEG.

e Agv uttOAOYICETAI VIO TTOIOTIKA

O utroAoyiopog Tng givar aTrASG. Sedopéva.
Elvan povadik] oe kGbe ouvoho e Ta TOV UTTOAOYIONS TNG UTTOPET VO
OedOopEVWV. XPEIOOTEI TTAPEPBOAR.

2ZUykpion NETPWYV SI1ACTTOPAS

MAgovekTAUATA MeiovekThpara
EUpog
e Eivai oAU a1TAd oTov o Ac Bewpeital agIOMOTO PETPO
UTTOAOYIOUO. d1a0TTOPAG, £TTEIdN BaacileTal
MOvo oTIG SUO aKpaieg
o XPNOIYOTIOIEITOI APKETA OTOV TAPATNPATEIC.

¢Aeyxo TTOI0TNTAG.
e At xpnoidoTrolgital yia

e Mrropei va xpnoiyotroinBei yia TEQAITEPW OTATIOTIKA
TNV EKTINNON TNG TUTTIKAG avaAuon.
atrékAiongG.
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Alaocropd Kal TUTTIKA a1TOKAIoN

o Aaupdavovtal uttéyn yia Tov e To KUPIGTEPO PEIOVEKTNHA TNG
UTTOAOYICHO TOUG OAEG Ol dlaoTTopdg ival 6Tl dev
TTapaTnPAOEIC. eK@padleTal OTIG iDIEG JOVADES

ME TO XOPOKTNPIOTIKO. To

¢ 'Exouv peydAn epappoyn oTn MEIOVEKTNHA AUTO TTavEl va
OTATIOTIKA ’ UTTAPXEI HE TN
oupTrEpacpaToloyia. XPNOIUOTIOINGN TG TUTTIKAC

e €& KAVOVIKOUG TTANBuUCoOoUG TO amokAiong
68%, 95°/f’= 99,7% Twv e AmraitoUvTal TIEPIOOOTEPES
TTapatnphoewy BpiokovTal aAVEBPIKEC TIPGEEIC VI TOV
ota dlaoTAuaTa x s, x£2s UTTOAOYITUG TOUC TIAPG OTa
Kal X +3s avTioToIxa. GA\a pétpa.

ZuvTeAEOTAG METABOANG

o Eival kaBapdg apiBude. o Agv gvdeikvuTal oTnV
TTEPITITWON TTOU N YEON TIUN
* XPNOILOTIOIEITAI WG PETPO gival KOVTG OTO PNdEV.
ouUyKpIoNg TNG

METABANTOTNTAG, OTAV £XOUUE
i01EC i} KA DIAPOPETIKEG
MovAadeg pHETpNoNG.

o XpPNOIYOTIOIEITAI WG PETPO
opoloyévelag evog TTAnBuaou.

NAPATHPHZEIZ
e AT 10 KEQAAaIo 2 b€ Ba di1daxTouv:
a) O1 kKAGoe€Ig Avioou TTAATOUG (O€A. 74)
B) Ta ekatooTnudpia (oeA. 89) Kal TO evOOTETAPTNHOPIOKS £UPOG (OEA. 92)
y) H emkparouoa TiunA (o€A. 90,91)
0) H ypaupikf makivopdéunon, §2.4
€) H ypauuiki cuoxétion, §2.5
oT) H doknon 4 g oeA. 81.

e Kard Tnv €££TO0N QOKACEWV TTOU QVAQEPOVTAlI O€ OPAdOTIOINCGN TTOPATNPENCEWY, Ol
KAdoeig Ba didovTal UTTOXPEWTIKA.

o Katd 1 d10acKaAia TOUu 10TOYPAUPOTOG CUXVOTATWY va TOVIOTED 1IB100TEPWS OTI Ol
TTAPATNPNOEIS OTIG KAGOEIG KOTAVEUOVTAl opoldpop@a. ETTouévwg, av o€ pia KAGon
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TTAGTOUG C QvTIOTOIXOUV vV, TTAPATNPAOEIG, TOTE O¢ £va uTtodIdoTnUa auTrg TTAdroug d

QVTIOTOIXOUV v, 91'r0(ponr|pr’]os|g. ‘Etol yia mapddeiyua otnv aocknon 5 tng oeA. 103 ol
c

TTWANTEG TTOU ékavav TTWAACEIS aTtd 5 xIANIGdeS eupw MEXPI 6 XINIGdeg eupw eival

14.127.
2

o Katd tTn didaockaAia Tng dlakuuavong va divovtal o1 TUTTol 2 Kal 4 Twv oeAidwyv 93 & 94
QVTIOTOIXWG.

KegpdAaio 3. Mpoteiveran va diare@ouv péxpl 19 SI0AKTIKES WPEG.

H Ocwpia Twv MBavoTATWY TTPOCPEPE! TIG HEBADOUG WE TIG OTToiEG TTPOCdIoPICOUNE Eva
METPO TNG PePaidTnrag, ME TNV OToIO aAvapéveTal va TrpaydaTtotroin®ei i va unv
TTPayHaToTTOINBEI £va evdexOuevo. H katoxn eTTopéVWG TwY BACIKWY OTOIXEIWV TG Ocwpiag
Twv MBavoTATwY Ba KATAOTACEl TOUG QUPIAVOUG TTOAITEG IKavoUg va cuAloyilovTtal pe
Wuypaigia, va Kpivouv Kal va EKTIMOUV HE QVTIKEIMEVIKOTNTA TA yEyovoTa, agou Ba £xouv
katavonoel Ot uttdpxouv TPOTTOI yia va Bpouue av KAatoia amd autd eival TTEPICCOTEPO
mBOava atrd katoia dAAa.

21nv §3.1 €&nyouvTal oI £VVOIEG TOU TTEIPAMOTOG TUXNG, TOU SEIYMOTIKOU XWPEOU KOl
Tou gvdexopévou. Na Ta evdexoueva, agou gival UTTOOUVOAa Tou OelyuaTikoU Xwpou Q,
IoXUEl N yvwoTr atmd TV A" Aukeiou GAyeBpa Twv CUVOAwV. MPETTEl ETTOUEVWG O HaBNnTEG
va €EOIKEIWBOUV PE TIG TTPAELEIS PETAGU TwV CUVOAWYV, TIG OTTOIEG KAl VA €PUNVEUOUV WG
avTioTolxeG TIPALeIc pe evdexopeva. [lpémmel emmiong ol pabntég va Katavorjoouv Tnv
avTioTolxia avaueoa oTIG DIAPOPEG OXECEIC TWV EVOEXOUEVWV TTOU €ival DIOTUTTWHEVEG OTNV
Kolvly YAwaoa kal oTn diatuTtwon Twv idlwv oXEoewv aTn YAWooa Twv guvoAlwv. Na T1o
Eemépaopa Twv SUOKOAIWY TTOU TTAPOUCIAlovTal OTOV TTPOCBIOPICHO TOU EIYHATIKOU XWPOU
Kal Twv evOexouévwy TIPETTEI O DIOAOKOVTEG yIa TNV ETTOTITIKI] TTAPOUCIOCH TOUG va
XPNOIYOTTOIOUV Ta devTpodiaypduuaTa, Toug TTivakesg SITTANG e106dou, Ta diaypduuara Venn
KTA., WOTE va 0dnyouv Toug HabnTéG OTO VA OPYAVWVOUV TN OKEWN TOUG HE CUOTNHATIKO Kal
TTOPACTATIKO TPOTTO.

MNa va karavorjoouv ol yadntég 61 oTn piwn U0 VOoUIoUATWY Ta atmoTeAéopaTta K™ Kai
K gival dIa@OpPETIKA, va €LeTOOTEN yia TTAPAdEIypa TO TTEipapa oTnV TTEPITITWON TNG PIYNg
£VOG OEKAPIKOU KAl EVOG EIKOTAPIKOU.

TéNog, €TTeIdf onuAvTiKO pOAo oTOV UTTOAOYIONS TwV TNIBAVOTATWYV TTaifEl O SIANEPITHOG
€VOG ouvoAou o€ avd dUo EEva PETAEU TOUG EVOEXOUEVA, TTPETTEI VO KATAVONGOUY OI HaBnTEG
TIG OX£OEIGC:

A=(A-B)u(AnB)=(ANB)U(ANB),
B=(B-A)U(BNA)=(BNA)U(BNA) xai

AUB=(ANBYu(ANB)U(BNA").
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21nv §3.2 eiIcdyeTal n €vvola Tng OavoTNTag, N OTroia €ival Kal N BacikoTePn £vvolia ToU
KepaAaiou. Emeidi n €vvoia auth diapop@uwveTal he Baon Tnv évvola TNG OXETIKAG
ouxVvOTNTAG, KPIVETAI OKOTTIMO VA YiVEl ava@opd Kal 0TAV avTioToIXn évvola oTo KEQAAAIO TNG
21amioTIKAG (o€A. 65 Tou BIBAiou).

‘Eva a1rd 1a KUpIa XapakTnpIoTIKG TOU TTEIPANATOS TUXNG €ival N aBeBaidtnTa yia To TToI0
OTTOTEAECUA TOU TTEIPAPATOC Ba EPPAVIOTEI O€ PIO OUYKEKPIPEVN eKTEAEON Tou. ETTOouévw,
av A cival €va evdexouevo, dev ptmopouue pe Befaidtnta va TrpofAéywouue av 1o A Ba
TpaydaToTroinBei ) 6xi. '’ autd cival xprAoIuo va cuvduAooulE PE KABe evdexduevo A évav
apiBuo, mTou Ba eivar éva pPETPO TNG “TTpoocdokiag”’ HE TNV OTToId AVAMEVOUME TNV
TpayudaToTroinan tou A. Tov apiBud autd tov ovopdloupe mOavotnTa Tou A. MNwg Ba yivel
OMWG N “ekxwpnon” Twv TBavoTATWY oTa dIdPopa evOEXOUEVA TOU TTEIPANATOS TUXNG; Mwg
onAadr Ba karaokeudoouue pia KAipaka TmlavoTtnTag, pe Tn BonRbeia Tng otroiag ot KABe
evOeEXOMEVO Ba ekxwpoUPE Tnv avTtioToixn TmlavoetnTa, OTTWG AKPIPWS KAVOUME yia T
METPNON TNG BepuUOKPaTiag KATaoKEUAZovTag, yia TTapAdElyua, Tn OEPUOPETPIKN KAiMaKa
KeAaiou;

2UPQWVOUUE OTI oTNV KAIJOKA TNG TOavoTnTag oTo aduvaTto evOEXOUEVO Ba avTIOTOIXET
0 apIBuog 0, evw oTo BERAIO evOEXOUEVO O apIBudg 1 (6TTwG Kal oThV KOIVI) YAWOooa Aéue
Yo TO adUvaTo evdexOuevo OTI €xel TBavétTnTa 0%, vy To BEBaio 100%). Eival Aoyikd va
oexTouue 0TI N MOavoTnTa KABE GAAOU evdexouEvou Ba BpiokeTal avdueoa oto 0 Kal oTo 1.
Mwg¢ Ba yivel OUWG N ekxwpnon TnG TMOavoeTNTAG O¢ éva OTTOIOBNTTOTE EVOEXOUEVO; € £va
TTEipapa TTou UTTAPXEI TO OTOIXEIO TNG “CUPPETPIag” gival Aoyikd va uttoBEéooupe OTI Ta aTTAd
eVOEXOHEVA TOU TTEIPANATOG €ival I00TTIBAvVA, OTTOTE N OXETIKH OUXVOTNTA £VOG EVOEXOUEVOU

, , , K , , , ,
A g K oToIXeia Ba Teivel oTOV ApIBPSG — Kal TO OPIO AUTO TO OPIfOUNE KAl WG TTIBAvVOTNTA TOU
v

A, dnAadn P(A):f, TTOU aTToTEAE KAl TOV KAAOIKS opiopé Tng mlavétnTag. H P(A) TTou
v

opifeTal ge autd TOV TPOTTIO IKAVOTIOIEI TIG QATTAITAOEIG MIAG KAipakag mmlavoTtnTag, agou
I0XUOUV:

o 0ZPA=L1
o P(O)=1
o P()=0.

Mwg dPwg yiveTal n eKXwENon Twv TOAVOTATWY, OTAV 0 OEIYUATIKOG XWPOG ATTOTEAEITAI
a1ré un Io0TTiBava atmmoteAéopaTa ) €xel ATTEIPO TTABOG OTOIXEIWV. ZTIG TTEPITITWOEIG QUTEG N
Ocwpia Twv MBavoTATWVY XPNCIMOTIOIEI TOV OPICUO TTOU ava@EPETal OTNV AIWPATIKA
Bepediwon TG Otwpiag Twv MBavotATwy, n otmoia €yive amd Tov A.N. Kolmogoroff.
ZUppwva Pe TN BepeAiwon autr, av Q gival évag delyuaTIKOG XWPEOG Kal D N avTioToixn
KAGON Twv evOEXOUEVWY, TOTE PETPO TIBAVOTNTAG ovoudleTal KOs ouvapTnon

P:D—>R

yIQ ThV OTTOia I0XUOUV Ol IBI0TNTEG:

e 0<P(A)<I1,yiaKaBe A €D
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MBavoTtATWwv.

P(Q)=1

P(AUB)=P(4)+P(B),av ANB=0.

H Bewpia Tou Kolmogoroff £xel To TTA€OVEKTNAO va gival QUOIKK, ATTAR Kal VO IKAVOTTOIE
TIG OUYXPOVEG ATTAITACEIC TNG auoTneoTNTaG. Zuvdéel TN Otwpia Twv MBavoTATWY PE TN
Ocwpia Tou Métpou Kai TNG OAokARpwong Kal €101 €QOBIAleTal PE 1I0XUPA EpyaAgia Kail
TEXVIKEG aTTO AAAOUG avaTTTuypévoug KAAdoug Twy Madnuatikwy. Mépav TouTou n auoTnpn
BeueAiwon ATav auth TTOU ETTETPEWE TNV aApatwdn avdmTuén Tng Ocwpiag Twv

Ouwg, oto 01d6akTIKG BIBAI0 UI0BeTHBNKE yIa BIBAKTIKOUG AOyoug O aTTAoUCTEPOG
aglwuaTIKOG OpPIoUOG TTOU ava@épeTal aTn oehida 149, dueon CUVETTEIO TOU OTTOIOU €ival Kal
Ol TTaPATTAVW IDIBTNTEG, O OTTOIEG AVAPEPOVTAI OTOV OPICHO KaTtd Kolmogoroff.

H mapdypagog 3.2 oAoKANPWVETAI PJE TOUG KAVOVEG AOYIGHOU Twv TTIBAvVOTHTWY, Ol OTToiOI
aTTOSEIKVUOVTAI VIO OEIYMATIKOUG XWPOUG WE IocoTTiBava atTAd evdexoueva. Eival okotmipo va
000¢i £upaaon oTnV ETTOTITIKA EPUNVEIQ TWV KAVOVWY QUTWV.

O1 310A0KOVTEC VO EVNUEPWOOUV EVUTTOYPOQA.

SYN/THZ

TM/PXHZ

A/NTHZ

AZAE

EIAIKOZ

TPAMMATEAZ

FENIKOZ

FPAMMATEAZ

e [pageio Eidikou MNpappatéa

e A/von Zmmoudwyv A.E., TuAua B’

e Alvon IdiwTikng EkT/ong

e A/vonTl.O.AE.

e A/von Zévwv Kal MeIovoTIKwv Z)X0Agiwv

e Alvon EidikAg Aywyng

e >EMEA

O YOYNOYProz

OEOAQPOZ . MAMNAGEOAQPOY

Eowr. Alavoun
o [pageio Youtroupyou

o [pageio NevikoU MpapuaTéa
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