AIAAKTIKH IIAPEMBAXH

NMpéonuo Tpiwvupou f(x) = ax*+Bx+y, a # 0.

YENAPIO

FvwoTikA TTEPIOYA:

A" Aukeiou

Ofua:

To TTpoTelvopevo Béua TTEPIAQUPBAVEI TNV ETTAVADIATTPAYUATEUON TWV
BaolkAC évvolag Tou TTPOCNPOU TPIWVUMPOU, TNV YPOQPIKA TOU
QVATTAPACTACH KOl TWV OXETIKWVY KE AUTEG EVVOIWV O€ £VA KAIVOUPYIO

TTEPIBAAANOV DUVANIKNG METAPBOANG.

Texvolovikd gpyaleia:

To oevdpio Ba uhotroinBei pe To Aoyiouikd Geogebra.

2KETTTIKO

Baoikni 16€a:

2KOTTOGC QUTNG TNG OpaoTnEIOTNTAG €ival N avalAtnon EVOANOKTIKWYV
TIPOCEYYICEWV OTN YPAPIKN TTapouaiacn TnG deuTepoRABuIag e¢icwong Kal
TNG TTAPaBOANRG.

Me TOV KAQOIKO TPOTTO O10aCKOAiAg o1 padnrtéc eivar dUOKOAO va
KATAVONOOUV TIG JETATOTTIOEIG TTOU XPEIACOVTAl YIA VA TTPOKUWEI N YPAPIKN
TTaPAOoTACH TOU TPIWVUNOU KAl TTWG £CAPTATAl AUTA OTTO TIG HETABOAES TWV

OUVTEAECTWV Q, B Kal .

Me 1o TTpOoTEIVONEVO OEVApPIO Ba Bpouv TIC ATTAVTAOEIS Ol idIoI HE DUVANIKO
TPOTTO YE TN PorBcia Tou AOYIOUIKOU, OTTTIKOTTOIWVTAG TIC UETATOTTIOEIC TTOU
TTAPOUCIAovTal Kal OIATTICTWVOVTAG HOVOI TOUG TIG IDIOTNTEG TNG YPOMMIKAG

e€iowaong Kal TOU TPIWVUUOU.

Kévtog lewpylog
MaBnuatikég — M.ed.



MpooTiOéuevn alia:

To TIPOTEIVOUEVO  EKTTAIOEUTIKO OEVAPIO OTTOTEAEI  KAIVOTOMIO OTO
TTapadoolakd TTAaiolo TNG didaokaAiag Twv MabnuaTtikwyv kal @IA0dOEEl va
OUMBGAEl oTn PBeATiwon TNG oTaong Twv MPaBNTwv atTévavtl oTa
MaOnuatikd kalr otn dladikaoia TTPOoCEYYIoOAG Toug. H gicaywyry NG
TEXVOAOyiag oTn padnolakr dladikacia PETaoXNUATICEl Kal TIC OIOOKTIKES
TIPAKTIKEG Kal TA idla TA MPOAONPATIKA WG YVWOTIKO QVTIKEIMEVO. 2TIG
TTaPadOCIOKES DIDACKAAIEC TA MABNUATIKA QVTIKEIMEVA AVATTAPIOTAVTAIl UE
oTaTikO TPOTIO O€ XapTi, oOTOV Trivaka, 1 o€ Ola@aveles. Avribera,
KATAOKEUAZOVTAG £Va JABNUATIKO QVTIKEIMEVO aTNV 006vn TOU UTTOAOYIOTH),
TO OUPOIUO TOU QVTIKEINEVOU, €iTE atTeuBeiag, €ite péow evog PETABOALQ,
OnUIouUpyEi éva @AIVOUEVO TO OTTOI0 €¢EAiCOETAI JE BAon TNV Kivhon Tou
avTiKelévou. Katd ouvétrela o pabntig avTIAauBaveral Ta pabnuatikd
QVTIKEIJEVA PE OUVAMPIKO TPOTTO, dnAad WG YEVVATOPEG MABNUATIKWY
QAIVOPEVWY, HEOA OTA OTTOIa PTTOPEI va avalntroel ox€oelg peyebwyv. Me
TN Xprion tou duvauikou AOYIOUIKOU YiveTal TTOAU ypriyopa n dlgepeuvnon

yia Tnv UTTapgn f 0x1 AUoNG aAAd Kal O TTPOCOIOPICHOC TWV AUCEWV.

H xprion Ttwv TeXVOAOYIKWYV €pyaAcgiwv avapévetral va Ponbroel Ttoug
MaONTEC va ouveldnToTroIfoouv OTI Ta MaBnuaTikd atroTeEAOUV QVTIKEIMEVO
dlgpelvnong (duvaTdTnTeg digpeuvnTIKAG NABNONG) Kal va KaTaAREouv oTa
OIKA TOUG CUUTTEPACHATA TA OTTOI TTPETTEI VA £XOUV KOIVWVIKI ATTOO0XN
(01O TAQiOIO TNG TAENG) KAl ETMIOTAMOVIKN TeKunpiwon. EmmAéov, n
duvaToTNTA KivnoNng TWV QVTIKEIMEVWY divel TNV eukalpia oTo dIOACKOVTA
vVa OXEDIAOEI AVOIKTEG KOTAOTACEIG TTPOPBANATOG OI OTTOIEG ETTITPETTOUV TNV

OIaTUTTWON EIKACIWY Kal TOV €AeyX0O TOUG.

H epyacia Twv pabntwv oc opdAdeg KAl N ouvepyaoia HETALU Twv
MaONTWV TNG KABe ouddag avauéveral va cupBdaAel otnv aAAayry TnG

OTAONG TOUG ATTEVAVTI OTN NABNOoN.

Kévtog lewpylog
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O exkmmaideuTiIKOG TTOU Ba  eTTIAECEl va OI0ACEl PAOIKEG €EVVOIEG TWV
MaOnuatikwyv oTo TTAQICIO auToU TOU Oevapiou atraiTeital  aTrd
TTaPadOCIOKOG KABNYNTAG METWTTIKWY O10ACKAAIWY VA YiveEl CUVEPYATNG
TwV MabNTwv TOou, KaBOdNYNTAC TNG €PEUVOC KAl TNG ETTIOTNUOVIKAG

EYKUPOTNTAG TWV CUNTTEPACTHATWY TOUG OAAG Kal EpEUVNTAG O idI0G.

[Na tnv epapuoyrn ueBddwv didaokaAiag ye tnv Bornbeia Tng Wnelaknig
TexvoAloyiag atraiteital a1m OAn T OXOAIKA KOIVOTNTA MIa  €upuUTEPN
atmodoxn NG aAAayng Twv POAWV Twv PaBNTWY Kal TWV EKTTAIOEUTIKWY,
WOoTE Ol haBnTéc va evBappuvovtal o€ KABe TTpooTrddela Xpriong Twv

TEXVOAOYIKWV JEOWV OTN HABNnon Kal otn 010a0KaAia.

MAaicio E@AapUOVAC

To oevdplio atreuBuveTal oToug HabnTég TG A™ AuKeiou.

Xpovoc uloTtroinonc:

[a TNV €@appoyr) Tou oevapiou eKTINATAI OTI atraitouvtal 3 OIOAKTIKEG

WPECG.

Xwpoc uAotroinonc

To oevdpio Ba dieCaxBei pe TNV €TTIAOYr Tou BIVTEOTTPOROALQ.

AtraiToupeva BondNTiKA UAIKG KOl EPpYAAEia:

TeTpddio yia va Kataypa@ouVv Ta CUPTTEPACHATA TOUG.

To oxoAiké BiIBAio yia va TTapakoAouBouv kal TTapdAAnAa va avatpExouv

O€ aUTO yIa TIG NON OIOAYMHEVES EVVOIEG.

®UAN\a epyaciag Ta otroia Ba doBouv yia OAeC TIC dPACTNPIOTNTEG ME
oTéX0 TNV KaBodAynon Twv habnTwv otn dlgpelvnon Twv dla@opwv

EPWTNHATWV.
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KolvwVIK EVOpYXAOTPWON TG TAENG:

O1 paBnTtéc OouAelouv o€ OpAdEG ava TPEIC N TEOOEPIC KOl
KaBodnyouuevol amd @QUANO epyaciag, KaAoUvTal va ETTIVOOOUV
TPOTTOUG QEIOTTOINONG TWV OUVATOTATWY TOU WN@IAKOU €EPYOAEiou.
Emopévwg, n digpelvnon aut) Ba  yivel ouvepyaTtikd. Ta  va
UTTAPXEl KOIVOGC OTOXOC Kal KOAr} ouvepyacia ol padntéc kKaAouvtal
VO OUPTTANPpWOOoUV €va  KOIVO  QUANO  gpyaciag TToU  TTEPIEXEI
EPWTAOEIC OXETIKEC ME TO BEUQ.

EmtrAéov, B€Touv €AelBepa Ta OIKA TOUG EPWTAMOTA OXETIKA HE TO
Béua kal amraviolv o€ AuTd Pe TNV ETTIBAEWN TOU EKTTAIOEUTIKOU, O
OTTOIOC €AEYXEl T CUUTTEPACHATA TWV MOONTWV TOou, CuvePYAleTal
Madi Toug, Toug KaBodnyei woTe va avTiIAaupavovtal KaAUTepa Ta
atmoTeEAéOUATA  TOUG, Kal TOUuG €vBAPPUVEI VA OUVEXIOOUV Tnv

dlgpeuvnon.

2TOXOI:

Na Tov TTPOoCdIoPIcUd TOU TTPOCTHMOU TOU TPIWVUMOU, TTapaTnpEiTal
ouxvd ol JadnTtég va TTapaBAETTOUV TO TTPOCNUO TOU OUVTEAECTH TOU
deuTepoPdbuiou dpou 1 va cuyxéouv To TTPOoNUO TNG Alakpivouoag
(A) pe TO TTPOONUO TOU TPIWVUMOU (TT.X. OTav A < 0, Bewpouv OTI TO
TPILWVUUO TTAIPVEI APVNTIKEG TIUEG).

Ta Ttapammdvw TTPoRAAUATa ouxva avTiyeTwtrifovral Pe  dldpopa
TEXVAOUATA PE T CUMBOAQ « + » ] « - », WOTE va TTPOCdIOPICTOUV Ol
HaBNTEC TO TTPOCNUO TOU TPIWVUMOU Kal va €TTIAUCOUV aviowaoelg 2%
BaBuou. TEToieg TTpoOEyyioelg dev ouvdEoVTal PE TNV KATAVONON TOU

TTOTE TO TPILOVUMO TTAipVEl BETIKES KAl TTOTE APVNTIKES TIMEC.

Kovtog lewpylog
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O1 dpaoTNPIOTNTEG TTOU TTEPIYPAPOVTAI OTN CUVEXEID £XOUV WG OTOXO
TNV MEOW  TTEIPAPATIOMOU  OUVOECN KAl KATAvONnon PaCIKwV

MOBNUATIKWY EVVOIWYV KOl CUYKEKPIYEVA:

Na Treipapatiobolv pe Toug peTaBoAeic (dpoueic) Twv a, B, y. Eivai
ONnNUavTikG Vva  KATaypAwouv TN OUPTTIEPIPOPA  TNG  YPAQIKNG
TTapdoTaong TNG deuTepoPABuIag e¢iowong otav aAAadel To a 10 B

Kal TO Y.

Na ouvdéoouv TIG PETAPBOAEG TWV CUVTEAECTWV Q, B, Y ME TOUG
METAOXNMUATIONOUC TNG YPAQIKNG TTapdoTaons TnS f ( TTapaBoAAc) kal
VO UTTOPOUV va ouvdéouv TNV aAAayrfl Tou TTPOCAMOU TWV TIHWV
TOU TPIWVUUOU, ME TO TIPOONMO TnG dlaKkpivouoag, To TTPOCNUO TOU

a Kal TNV ypagiki rapdoTaon.
Ta TTapaTTdvw a@opouV TOUG YVWOTIKOUG OTOXOUG.

O1 KolvwviKoi oToxol €ival va pabouv va cuvepydadovrtal PeE TA
GAAa pEAN TNG oupdadag, va oulnTouv TIG TTAPATNPENOEIS TOUG, vd
OPYAVWVOUV TA CUNTTEPACHATA TOUG, va dIATUTTWVOUV KAVOVEG, va
KaTaxwpouv Ta OedopEva TOUG, VA KATAOKEUALOUV OXEOEIC TTOU
ouvOEéouVv UEYEBN Kal va TTapoucIAlouV TNV Epyacia TOUG OTIC AAAEC
OMAOEG.

Na pdbouv va €TTIKOIVWVOUV ETTOIKOOOUNTIKA HE Ta AAAa PEAN TNG

oudadag, ue GAOUG TOUG CUMMOONTEG TOUG KAl JE TOV EKTTAIOEUTIKO.

H uAotroinon Tou oevapiou Ba oTnpixBei o€ UAAQ epyaaiag

Kovtog lewpylog
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1° OYANO EPTAZIAY

1) MeTakIviioTE T onueia a, B Kal y OTIC YPAMMES KUAIONG, WOTE va
onuioupynoete Tpiwvupa pe Alakpivouoa A > 0, A = 0 kar A < 0.
TI TTapaTNPEITE yIa TN YPa@IKA TTapdotacn TnG ouvapTtnong f(x)
oe oxéon Me TOV Agova x'x, 6tav A > 0, A = 0 kat A < 0
avTioToIxda.
AlatTioTwon

2) MapatnpAoTE TI AVTITTIPOCWTTEUOUV OTO OXAMA OI TIMEG TWV PICWV
OTAV UTTAPXOUV KOl OIOTUTTWOTE TO OXETIKO CUUTTEPOAO MO
AlatTioTwon

3)Na JETAKIVAOETE TO ONUEIQ A, B KAl Y OTIC YPAUUES KUAIONG, VIO
VA OAAGEETE TO TPIWVUPO KAl va OTIACETE TA TTPOTEIVOPEVA TPIWVUUA
VIO HEAETN: X2+6X-7, X2-2x+1, x3-2x+12,

Na kaBéva amd Ta TTapaATTdvw TPIWVUUG VO METOKIVAOETE TO
onueio M emdvw oTn ypa@iky TTapdocTtacn TnG f Kal va cuykpiveTe
TO TTPOCNMO TNG TETAYMEVNG  Tou onueiou M (f(xy)) pE TO BeTIKG
mTpéonuo Tou a, (a=1>0), 6tav A >0, A =0 kal A <0 avTioToIXQ.
2UPTTANPWOTE TA TTAPOKATW TOTTOBETWVTAG TIG PICEC Xq , Xp OTN
YPAMMI ME TO X KAl Ta KATAAANAO TTPOCNUO 0T OEUTEPN YPOUMA.

a=1>0kaiA=64>0
X -0 -7 1 +
f(x) = x*+6x-7 I I

a=1>0kaiA=0
X -0 1 + 0
f(x) = x>-2x+1 I

a=1>0kaiA=-4<0
X -0 + 0

f(x) = x*-2x+12

Kovtog lewpylog
MaBnuatikog — M.ed.



4) Na OUUTTANPWOETE TOUG TTAPOKATW TTIVOKES yid TO TTPOCNHO
TPIWVUPOU Kal VA DIOTUTTWOETE TO EEAYOUEVO CUUTTEPACA.
a>0karA>0

X -0 X1 Xo + o0

f(x) | |

a>0katA=0
X =00 XO +w

f(x) |

a>0karlA<O
X -0 +0

f(x)

AlatTioTwon

Epvyaaoia via 10 OTTiTI

Aoknoeic 3, 6, 7 A” Ouddag oxoAikou BiAiou Zehideg 112, 113
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2° ®YANO EPIAZIAZ

1)Na PeTaKIVAOETE Ta onueia a, B Kal y OTIC YPAUPES KUAIONG, Yia
VA OAAGEETE TO TPIWVUMPO KAl va OTIACETE TA TTPOTEIVOPEVA TPIWVUNA
VIO HEAETN: -X*+8x+9, -x>+4x-4, -x>+4x-10,

2)Na peTakIvriioeTe To onueio M eTdvw oTn ypagiky  TTapdoTtaocn
TNG f KAl OCUYKPIVETE TO TTPOONMO TNG TETAYUEVNG TOUu  onueiou M
(f(xum)) pE TO apvnTIKO TTPGONMO Tou a, (a =-1 < 0) otav A > 0,
A =0 kal A <0 avrioToixa.

3) ZUPTTANPWOTE TOUG TTOPOKATW TTiVOKEG ME TIC piCeg, av
UTTAPXOUV, Kal TO KATAAANAO TIPOONUO TWV TPIWVUHMWY TTOU
OIATTIOTWVETE ATTO TIG JETAKIVATEIG TOU onueiou M.

a<O0kal A...0
X -0 -1 9 +
f(x) = -x*+8x+9 I I

a<O0kal A...0
X -0 2 +
f(x) = -x*+4x-4 I
a<O0kal A...0
X -0 + 0

f(x) = -x*+4x-10

3) Na OUUTTANPWOETE TOUG TTAPAKATW TTIVOKES YIa TO TTPOCNMO
TPIWVUHPOU Kal VA BIOTUTTWOETE TO EEAYOUEVO CUUTTEPAC Q.
a<O0OkarA>0

X -0 X1 X2 + o
f(x) | |
a<OkartA=0
X -0 Xo gale’)
f(x) |

a<0karlA<O
X -0 +0

f(x)
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AlatTioTwon

Epyaaoia via 10 OTTiTI

Aoknoeic 4, 8,9, 10 A" Opadag oxoAikou BiBAiou 2eAideg 112, 113
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3° OYANO EPTAZIAZ

1) Na JETAKIVAOETE TA ONnUEia a, B Kal y OTIC YPAMUES KUAIONG, VIO
va OAAGEETE TO TPIWVUNO KAl VO QTIALETE TA TTPOTEIVOUEVA EANITTH
TPIWVUUA VIO MEAETN: 2X3,- X2, X>-9 , 16-X2, 5X-Xx2, x*+10X.

2) Na peTakiviioeTe To onpeio M emdvw OTn ypaAQIKr TTAapAcTOon
TNG f KAl va OUYKPIVETE TO TTPOCNUO TNG TETAYMEVNG TOU ONEIOU
M (f(xy)) pe TO TTPOGONUO TOU a, KABE Qopd, yia TIC TTAPATTAVW
EANITTEIC HOPPEC TPIWVUNWY AVTIOTOIXA.

3) ZUUTTANPWOTE TOUG TTAPAKATW TTIVOKES ME TIC PICEC av UTTAPYXOUV

Kal TO KATAAANAO TTPpOONPO TwV TPIWVUUWY TTOU OIATTIOTWVETE
atro TIG JETAKIVACOEIG TOU onueiou M.

a>0kai=0,y=0 A=0

X -0 0 + o0
f(x) = 2x? I
a<0kaB=0,y=0 A=0
X -0 0 + o0
f(x) = -x2 I
a>0kaiB=0 A..0
X -0 -3 3 + o0
f(x) = x*-9 I I
a<OkarB=0 A...0
X -0 -4 4 + o0
f(x) = 16-x* I I
a<Okary=0 A...0
X -0 0 ) + o0
f(x) = 5x-x2 I I

a>0kary=0 A...0
X -0 -10 0 + 0
f(x) = x*+10x I I

4) AlaTUTTWOTE TO €EAYOMEVO OUMTTEPACHA  yia TO TTpdonuo
TPIWVUUOU
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AlatTioTwon

Epyagia yia 10 OTriTI
Aoknon 5, A" Opadag kai 4, 5, 6 B" Ouddag oxoAikou BipAiou
2elidec 113, 114.
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