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NMEPIAHYH

To oyoleio 10N givar ePooiaoUEVa Ue O1APOPa LOYIGUIKG TOD EYOVY TTOX0 THY 0ll-
omoinon v Teyvoloyiav g [TAnpopopiog kar g Emkovavies (THE) oty pobnota-
k1 owaokaoia. Tio ta pabnuotika Avkeiov ue w yphon twv Aoyiouikwv SketchpadGR ,
Function Probe, xou Cabri Il mpoyuaromomifnroyv didackalies e molrég evotnteg .
2TV Tapovoo. EPYacia YIveTal OEIYUOTIKG OVOAVTIKI] TOPOVCLOCYH ODO EVOTHTWV G0 TO.
nabnuotird Avkeiov.

Ta kaBe o an’ avtég Exer ovvraybel wia popua oyediov pobnuorog , mov wepi-
YPAPEL TH O10.01KATIO. THG OLOACKAAIOS KOl TOVS OTOY0VG THS EVOTHTAS AVOAVTIKG, KL VO,
@pOALO epyociog Tavw ato omoio epyaovrai o1 Loldntés

Tia vo uropéaoer va epyoortel kaveig ue tov H/Y mpémel va Eyer amoOnkevuévo o’ av-
TOV TO PAKELO (EVOTNTOT» K01 TOV POKELO «TOPafoiny Omov eivar amobnkevuéva apyeio
OV ONUIOVPYNONKOY UE TO AVOTEP® AOYIOUIKC.

A. ENOTHTA I'lA THN A" AYKEIOY

Doppo oyediov padiparog

MaOnpa: Alyeppa

Tagn: A" Eviaiov Avkeiov

Evémnta : Mehét cuvaptnone. H cuvaptnon f(x)=oy’ +By+y. (Adpketo 4 S1dartucéc

OPES)

Ewonymmis : Keov/vog Ntapag . Madnpatwods oto E. Adkeo Zooaiog Xyoing loav-

vivov. (Anoomacuévog yia 1o didaktikd £tog 2002-03 oto 7° Ev. Abdketo IMatpmv)

1. AWokTIKOG 6TOY0G — GKOTOG

e Ot pafntég va pmopoiv vo KoTaokevalovy Ypaptkés TapacTAGEL, GUVOPTHCEMV
™G popens f()=e(x) £ ¢ kar mg popens f()=e(x £ ¢) dtav eivar yvooti 1 ypo-
QUM mapdotaon TG cvvaptnong ¢(y)

e No KatookeLA{ovY TIC YPOPIKES TAPAGTAGELS GUVAPTHGEDY TNG HOPPHG o +By+Y
pe a0 Kot vo LEAETOUV OWTES MG TPOG TN HOVOTOViE, KOl T aKpOTUTO

e Na emdvovv Tpofinpata peyictmv Kot eEAayicTmv

e Na emhbovy ypopikd v e&icmon o’ +Py+y pe o0 .

2. Méoa dr0aockaliag — VAMKE — TpodTodEcelg

To pabnua ivar opyavopévo va yivel ato gpyactiplo H/Y to onoio mpémer va givon

€POOLOCEVO e TPOPOAEN KO EKTVTIMTES . ZTOVG VIOAOYIOTEG TTPEMEL VAL EIVOL EYKATOL

ompéva to Aoyiopkd Function Probe, SketchpadGR kot to minpeg office 97.
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3.  AokTIKN TPOcEyyion- aépunon

DoptdveTol T0 0pyelo «TPocEyyion» and To PAKELO KoL TPOSTAOOVLE VO, AOGOVLLE TO
TPOPANUHe Tov eppavietar oy 006vr. Bpickovpe ™ cuvdaptnon tov eppadod E(y)
Kot TV emaAnfevovpe e SIMAO KAK GTO KOLUTE «EUPAVIGT GuvApTNong eRPadov.
Emiéyovpe to onpeio I' kou to petakwvodpe mave otov dova x'y. Katd ) petaxivn-
on mapatnpovue T petafoin Tov gnfadod Tov Tapabvpov aAAd Kot TNV Kiviion Tov
onueiov N mov dwypdeet Tn YpoeIKy Tapdotacn g cuvaptong Tov eppadov. Ia-
patnpovpe axdun 6t to epPaddv yiveror péyioto 6tov o N Bpiokeror oty Kopuen
g YPAPIKNG mapdotaons. Me SumAd KMK 0TO KOVUTT «ELQAVION» YPUPIKNG TapAoTo-
ong eppavietar n ypoekny mopdotaon s cvvaptong E(y). Me petakivnon tov I'
Om®G mpornyovuevo Ttomobetovpe 0 N 6TV KOPLeN NG YPOPIKNG TOPACTOONG Kol
maipvoope and TG ocvvretaypéves Tov N ov gueovifovton Ty TIun Tov ) Kot T0 HEYL-
010 guPfadov tov Topabvpov. Toviletar €dd 1 onpacio Kot ¥pPNGOTNTO TG HEAETNG
GLVOPTHCEDY TNG LOPPTG 02+ Ty KOl TOV YPUPIKDOV TOVE TAPUCTAGEDV.

4. AvOAUTIKI TTEPLYPOOT].

A. TMapovoiaon g evotnrag: Metd tn ypa@ikn eniAvcn Tov TPOPANLOTOS TG
TPOGEYYIONG POPTMVOLLE TO apyelo «puerétn g ocvvaptnong f(x)= @(y+c)+cl” amd to
pakeho “evotmra7”’. ‘Exovpe omv 000vn ) ypaik) mopdotacn TG oLvApTNoNg
f(x)=u(x+1<)2+u pe 0=2 k=0 ko A=0 oA Vv f(x)=2x2. Emiéyovpe to onuelo o kdvo-
VTOG KMK OTOve TOV KOl UE TOTNUEVO TO TANKTIPO TOV TOVIIKIOD UETOPEPOVLLE TO ON)-
peto o€l puéypt v teTunpévn 2 kot mapakorovfoipe ™ petaxiviion TS YPoPIKng
nmapdotaons ™G f kabdg Kot TG TIES TV 0,1 (TAV® aploTepd). ATICTOVOLLE OTL T
YPOPIKN TOPACTOOT] TNG 2)~ LETOKIVIONKE dVO HOVAdEG Tave. MeTtakivodue To onpeio
1 SeE16 aploTepd Kal SLMOTOVOLHE OTL 1 YpaQIk Tapdotaot TG 2 HeTaKVEiToL
Ao — KATO ovTioTor 0 KOTA [ Hovadeg 060 to punkog K. [epapotilovior ot pobntég
He SLAPOPEG LETOKIVIOELS TOV [ KOt TEAMKA €£0YOVLE TOV GUUTEPUCLO TNG LETOKIVT]-
ong g 2y~ 6tav 1o L owEdvel | edatTdveTol. Mndevifovpe To 1L LETOPEPOVTAG TO OT)-
peilo B Tavem oTov AEova )y Kot TEPAPATICONACTE KOTA TOV {310 TPOTO LLE TNV TN TOV
K oVpovTdg To defld — aploTepd. Kol TOPOTNPOVTAS TIG LETAKIVAGELS TNG YPOPIKNG
Topaotoong G 2 eEGYOVIE TO GUUTEPAGHO THG METOKIVIONG TG YPOPIKY TaAPG-
oTooMS aplotepd - de&1d kabdS 1o K avEGveTal 1 EAATTMOVETOL AVTIGTOLYO SLOTLTMVETOL
€00 TO YEVIKO GUUTMEPAGHO HETOKIVIONG YPOQIKNS Tapdotaons ded — aplotepd.
‘Opo10VG TEPOUATIOHODS LITOPOVLE VO KAVOLLE LETOKIVAOVTAG TO GNUELD 0 KoL HOAL-
ota vo, éM0gt 610 3° Tetaptnudpto ( a<0). Me 10 6y£d10 oV gival POPT®UEVO PTOPOD-
HE VO £XOVLE TN YPOPIKT TAPACTAGT] OTOLOVONTOTE TPIWVOLOL OPKEL VO LETAKIVI|GOV-
HE TO 0L,K, 1L DOTO VO TAPOVV Ol TAPAUETPOL 0L, K, L TIG EMBVUNTES TIULES.

B. Me yvootd 6t 1 cuvéptnon f(x)=oy’ + By +y ypaoston kar f(y)=o(y+p/20)*-
AN4a (pe k=-Pp/2a ko p=-A/da ), peletdpe v f()) ©g mpog n povotovia , To aKpoO-
TOTO KO T CLUUUETPiO TOIPVOVTOG LE TO YVOGTO TPOTO SLAPOPES TYES Y0l TIG TOPOLE-
TPoVg 0,k 1t. Kataskevalovpe t ypagikn mapdotacn tov svuvapticsnv f(x)=x>-3x+2,
f0=10+6x-5 , fo)="+4y+4 , f0)=1-3x+4 won f(x)=—2y +4x-3 Kot omd Ta SrorypeipLpLe-
14 tovg Pplokovpe TN povotovia , To aKPITATA, TNV KOPLPN TOV AEOVO CLUUETPIOG
tov kot tig pifec (dmov vdpyovv)
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I'. ®optdvovpe 10 0pyYelo «TPLOVLLO» OO TO PAKELD «EVOTNTA7» Kot TEPUUATILO-
HOOTE Y10L TIG SIAPOPES TIHEG TV O,B,Y oynuatilovTag TIG YPOPIKEG TOPUCTAGELS 010V-
ONTOTE TPIOVOLOL KOl LEAETOVE TNV OVTIGTOLYN CLUVAPTNGCT OO TN YPAPIKA ToPd-
otoon. H petaforr tov mopopétpov o,B,y yivetol p kMK Tave ota onpeia o,f,y Kot
HLE TATNEVO TO TANKTPO TOL TOVTIKIOV LETOKIVOVLE TO OVTIOTOLYO OMUEi0 TAV® 1 KA~
TO.

Enmavainyn — enmédmon. And 10 ¢akelo PopTdVoLLE TO apyeio «oyédlo pabnua-
TOG» Kol

A. Amavtdpe otic epappoyés 1- 4 emi tov oyediov. Ot epappoyés 1 kat 2 croyedovv
ot obvoyn Tev cuurepacpaTev ¢ Bemplog kot etvor amapaitnto gpyoleio yo Tig
duapopeg epaproyés . Ot epappoyég 3 kot 4 givarl KAelotod THTOL Kol 6TOYEHOLY GTNV
KaTavonon AV TOV GUUTEPACLATOV TG Oempiog

B. T'o v doknon 5, Advetat vIToAoyloTikd Kot £XEL oTOYO TV EVPECT TOPOPOANG
amd 60oUEVE OTOLYELD TNG YPAUPIKNG TNG TAPAOTACNG.

I'. T v doknon 6, yivetar BempnTiKd 1 LEAETT TV GLUVOPTHCE®Y, YIVOVTOL LE TO
«EPL Ol YPOUPIKEG TOPUCTACELS Kol emaAnfevovtat e 10 Aoyiopikd Function Probe
(F.P.) m povotovia ,ta aKpOTATO KoL Ol YPOUPIKES TAPACTAGELS. KOOGS 1 OTOKTNON
EVYEPELOG LEAETTG TOV TPUOVOLLOV.

A. T v doknon 7, emADETOL LVTOAOYLIOTIKA PLOVO Kot £XEL GKOTO TOV TPOGOLOPIGUO
g mopaBorng f(x)=ax*+Py+y and Si6popsg cuVOTKeC.

E. H doxnon 8 emidetan katackevdlovtag Tig YpupiKes TaPACTAGELS LE TO «YEPL)
Kot emainfevovtdc teg pe 1o F.P. Xt0x06 1 €0peom tov prldv Tptdvilov Kot YeviKa
GLVAPTNONG YPAPIKA.

¥T. H doxknon 9 emddetar ypoeikd pe to F.P. ko yivetat 1 pedétn omd ) ypoikn
TapAoTacy . ZTOX0C 1 HEAETT] CUVOPTHCEDV OO YPAPIKEG TAPACTAGES OTAV OVTEG
QTOTEAOVVTOL OTTO KAADOVG

Z. Ta mpofAiuota 10, 11,12, 13 «ot 14 wappéve omd dtdpopovg TopElg TG Topo-
YOYNG GTOYEDOVY GTO VO, EPAPUOGTOVV JAPOPEG TEYVIKES KOTOOKELG GUVOPTICEDV
Kot HEAETNG avTdV cuppova pe T Bempia mov avartdydnke . EmmAéov de otoyxgvouvv
KOl GTO VO KOTOVOT|GOVV Ol LalfNTES OTL TO TPLOVLLO £YEL TOAAES EQAPLOYEG GTNV oL
poy@yn kot dev givar povo pobnpatikd yo to pobnpatikd. H eneEepyacio tovg yivetan
VIOAOYIGTIKG Kot Ypoptkd e o F.P.

H. H doxnon 15 elvan apxetrd ovvBet yio padntég A” Avkeiov kan yU' avtd diveton
apket) Ponbeia amd 0 310GCKOVTO TOGO GTO GYNMHATIGUO TOV GLVOPTHCEDY 0G0 Kol
GTNV KATOCKELT TOV YPOQIKOV Tapactdoewy. Exel g okond v emavainyn covap-
THOEMV, TOV GYNUOATIGUO GUVOPTHGEDY LE TOAAATAG TOTTO, Kol TNV KOTUOKELT YPOPL-
KOV TOPOCTACED®Y OVTOV 6TO 1d10 cVOTNHN O0TToL €vag a&ovag mailel dSmAd poro Tov
™G TOYLTNTAG KOl TOV SUGTNHATOG. AQOD GYNUATICOVHE TIG GUVOPTNCELG aTd TOVG
TOTOVG OV SIVOVTOL POPTMOVOLLE TO APXEI0 «TOTIVLY OO TO PAKEAD «EVOTNTAT» TOL
POKELOV «GLVOPTNHGELG A» KoL ETAANBEVOVLE TOVG TOTOVS TOV GLVOPTICEWDY. LT G-
VEYELD TATAOVTOG S0y TOL KOUUTLA «TpdGBEST KIvNoNG» TOpOTNPOVLE TNV Kivion
TOV Tod1oV KL TO GYNUOTIOUO TNG YPAPLKNG TOpAcTAoNS TOV dV0 cuvaptioewy. Té-
AOGC TOTOVTOG TO KOVUTLE KEUPAVION» OAOKANPOVOVLE TIC YPOUPIKES TOPUGTAGELS O’
omov Ppiokovpe KoL To OAKO SLACTNLO TOL £XEL SLOVOCEL.
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5. Iepi 10 TéAOC NG SBAKTIKNG MPAG Ot LABNTEG TUTOVOLVY GTOVG EKTVTIMTEG TO GYE10
HOOHOTOG 1 TO OVTLYPAQPOLY GE JIoKETO TO PAKEADT Yo TTEpULTéP® emesepyacio 6To
OTITL TOVG KO Y10, EXIAVGT) TUYOV ACKNGEMV TTOL deV TPOAUPAY VoL ADGOLVY Gty TA&N.
6. H e&étaon kot 0 €Leyy0G TV YVAOCEOV TOV LOONTOV YIVETOL e TNV €PYOGIQ TOV
Kkévouvv otovg H/Y Kot amd Tig epmToelg mov vwoAAovY 1 TIG OTOVINGCELS TOL Sivouv
oTa J1POPa EPOTILLOTA.

®vrro gpyaciog

H ocvvépton f(x)=ax2+Bx+y , pea#0
1. No copmAnpwbodv to KeVE 0TI TaPAKATO TPOTAGELS.
0. LETATOTIGELS YPUPIKADV TOPUCTACEDY GUVOPTI|CEWDV.

H ypagum mopdotoaon g cvvaptnong f(x)=e(x)+c, pe ¢>0 ntpokimtet amd

H ypaoum mapdotacn g cvvaptnong f()=oe(x)-c, pe c>0 aporvntet and ...

H ypaoum mapdotacn g cvvaptnong f(x)=oe(x-c), pe c>0 aporvntet and ...

H ypooum mapdotacn g cuvaptnong f(x)=e(x+c), ne c>0 nmpokidmtet amd

B. Mehém mg ouvapmong fx)=ax Pty (1)
H ypaoum mapdotacn g (1) tépvet Tov aEova vy 6to onpeio ...
Av tépuvel tov a&ova, 1y TOTE Ol CUVIETOYUEVEG TV OTUElY TOUNG eivat

Av o>0 1018:

1. movvapton (1) eivar yvnoing edivovsa 6to dtdotnpd ...

2. eivar yvnoiong avéovca 6to dtdotnpa ...

3. éyel eldyoto Yo y=. ..

Av 0<o t071¢€:

4. mnovvapmon (1) elvar yvnoing edivovca oto diotnpa ...

Ko €lvoit 1o ...

5. &ivar yvnolog avéovca oto didotnpa. ...
6. €&yel péyloto Yo x=... Kot glvor 10 ...

v. mivokeg peaétng g (1)
Me Béon ta 1,2,3, ko 4,5,6, va copunAnpwbodv ot Tivokes:

-B2a
Twég Tov -0 +00
Movotovia — akpOToTO TG
f(x) =op+By+y, 0>0

-A4da

-B/2a
Twég Tov ¢ -0 + 00
Movotovio — axpdtoto g
f(x) =’ +Byty,  a<0

-A/do.
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2. T TI¢ TaPOKAT® YPOPIKEG TOPASTAGELS TG ouvaptnong f(X)=ax’+Px+y va ov-

AN p®O0VV 01 6YEGEIS TV O Kol A O TPOG TO UNOEV KOOMG Kal 01 GUVTETAYUEVES TOV

v

onpeiov A,B,I'kan E
A A 1
A A
A
B . > >
\E/ E
o.... A... o AL
A( ) B( ) A( ) E( .) E(...
E(..... ) I¥( )
A A A
E
TN\ " R R
A /
A
A
... A... o..... A...
A(..... ) B(.... ) A(.... ) E(... .) E(...
E(.....) T(.... )

3. No onueidoete 10 X av givol coot) 1 10 A av givar Aabog o€ ke o and Tig
TOPAKATO TPOTAGELS Y1 T cuvaptnon f(x)=oy*+HBy+y
o Av >0 eivan yvnoing avéovoa oto ddotnua (0,+ o0)

Av >0 éxgt EAdyioto 0 —A/(4.0%)
Eivon yvfiola povétovn oto R
Av >0 €yel ehdyioto oto —P/2.a

"Exel xopvon| o onpeio (-A/4.a , -B/2.a1)

O d&ovag cvppetpiog eivor 1 gvbeio y=-p/2.a

Av a<0 givor yvnoiog avéovoa oto (-0, -f/2.a)
Av 0<0 ko >0 eivar yvnoiog povotovn oto (B/2.0. ,-B/2.0)

MMMMMMM
e g e S

)

4. Na onpeidoete T 6OOCTN ArdvTnon o€ KAbe Lo amd TIG TUPUKAT® TEPITTDOELG
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e H ovvapnon fi(x) =y -4y+3
A. éet eldypioto oto 2 B. €yet eddyioto to 1
I'. eivar yvmoing advéovoa 6to[-2 , 2] A. Kavéva amd o Tpon-
yovpeva
e H ovvapmon f(y)= - +4x-3
A. éet kopvon to (2,-1)  B. givar yv. av&ovoa oto [-2 , 2]
I'. dev tépvet tov aEova 'y A. dgev éyel péyioto
e Ta ) ovvéptnon f(x)=ax2+[3x+y pe o>0 ko y<o
A. H ypagwn| mapdotacn téuvetl tov dEova y 'y o€ 600 onpeio
B. napovcialel péyioto
I'. H xopvon| Bpioketot mévo and tov a&ova xx
A. xavéva amd To TPOTYOULEVA.
e H ovvapmon fx)=+2oy+a’ , a>0
A. givar yvnoiong edivovca oto dtdotnua (0, a+1)
B. éye1 ehdyioto oto onpeio (a,0)
I'. H ypaoum g mopdotaoct et Eva povo Kovod onpeio pe tov aova 'y
A. xavéva and To TPonYoULEVA.
. H cvvéptnon ()= -x*+ayx-a’ , >0
A. gtvon yvnoiog ebivovsa 6to ddotnua (-0, o/2)
B. H ypagwm g mapaotaon £xet éva pdvo Kowvd onpueio pe tov aova x'yx.
I'. H xopvon| ¢ Bpioketor mvo and tov aEova x 'y
A. xavéva amd To TPOYOULEVA.
o O mivaxog

Twég Tov ¢ - 00 +00
Movotovia — axkpdTo- / \
o g f())
7
avTieTolyEl 61N cVVAPTNON
A. f()=-+2x-6 B. f()=2y"-4x+9
L. = +2y+6 A. og xopio amd TIG TPOTYOULEVES
210 SmAavo GYNUO GALVETOL 1] YPOPIKT A

Hapaotaon g f)= ' +Bxty

a. Na Bpebobdv ta B kot y

B. Iow eivan  ehdypio T e f(y);

v. mota eivon 1 e€lomon tov dEova coppetpiog
™mg Ypaikn mapdotacng g f;

d. Yo Toteg TG Tov Y Exovpe f(y)=7; 1 2

N

-1

v

Na pehetnBodv ©¢ Tpog T povotovia , To aKpdTUTA Kot Vo TapacTafody ypapikd
Ol GUVOPTHCELS:
foo=C+1 , =14, fo0=:-2° . f0=(x+3),



2° TYNEAPIO =TH XYPO — TIIE XTHN EKITAIAEYZH 329

8.

9.

fo)=1"-4x+3 , f)=x+6x-5,  fO0=1"+2x+4

No mpocdiopiotei 1 mopaBordy f(x)=oy*+By+y oTiC TAPOKET® TEPIMTOCELL.
a. otav dépyetan amd ta onpeia A(0,2), B(1,0),I'(3,2)

B. 6tav téuvel Tov a&ova v oto onpueio A(0,2) kot &xet kopven K(1 , -2)
Na 2000V ypaeikd ot E16MGELS

V-dy=0,  -6y+7=0, 257 +4-15=0

Noa tapactabodv ypagikd ot GLVAPTAGELS

fo0=x-41x+3 , foo=C-4x-11+1 fG0=Ge- 1) +20-11+1

10 Aivetou n ovvaptnon f (x)=Kx2+Xx+3

1.

12.

13.

a. Na Bpeite ta k kot A dote va £xel ot Béom ¥=1 Tomikd akpotarto ico pe —2
B. Tt eldovg akpoTaTo TOPOVGSLALEL | GLVAPTNGN ot Béon ¥=1;

Te opBoydvio Tpiymvo OAB (0=90" ) maipvovpe oty OA onpeio M kot pépovpe
v MN napdAinin oty OB. (10 N enti g AB ). Av givau (OA)=4 , (OB) =3 kot
(OM) =y, kot E(y) 10 gpPadov tov tpryddvov BMN,

. . 3(4-x) 3, 3
a.No amodeiEete 6ti: (MN)= T , kot E(y)= —gx + Ex
B. Na Bpeite ™ 08€on Tov M yia v omoia to epufadov E(y) peyiotonoteitor. [ow
glvan n péytotn Tyn;

Amd 6ha T opBoydvia e otabepn TepieTpo 200 oo givar EKEivo TOL £xEL TO
péyoto eufodov;

To Kd0T0G TG NILEPTNOLOG TAPAYMYNS ), LOVAS®V £VOS Bropmnyavikod Tpoidvtog
1
glvan K()()=Ex2 —50x + p yédeg Evpd. To £pyootdoto xel ™ duvototnta

va mapdyet 60 povadeg nuepnoimg. Yroloyiotnke 6Tt av pua pépa petvel kKAeoTo
to gpyootdoto mabaivel inud 3 xd Evpd. H elompaln and v mdinomn y pLovadwv
glvat E(y)=10-2x y\. Evpod. Na Bpebolv:

o. M T TOL 1

B. n ovvaptnon képdovg P(y)

v. H nuepnoia topoaywyn tov £pyostaciov yio tv onoia £xel péyioto képdog. I16-
o0& yIMadec Evpd givar 1o péyioto képdog;

14/Evog mopoay@yds pniov Stamictmaoe 0Tt 1o LAQ GTO KTNLO TOL OPILOcHY Kot Tpé-

meL vo, to. poléyet 1o apyotepo o€ 6 efoopddes. Aviyetonilel Opmg To €EN1G Tpo-
BAnua: Av ta paléyet onuepa kébe dévpo Ba tov amoddoet 42 KA KOTA LEGO
opo. [N kéBe efdopdda mov Tepvaet ektipnd 6TL 1 amddoon kabe dévrpov Ba ped-
vetat Kotd 1 KIho (0md To TEGHO TV LRA®Y GTO £00P0G ) VA 1) T TOAN NG ol
avEdvetan Katd 2 dpy. To k0. H onuepvi Ty modinong etvar 80 dpy to K1ko. Av
E(y) etvon 1 elompagn amd v tdAnon oy efOopddeg omd v mpipaven Tov pun-
Awv

o. No Bpebein E(y)

B. Metd and ndoeg efoopddeg Oa £xet ) peyakvtepn eionpadn amd kaOe unAid .
[Mowa Ba givar ) peyaAvtepn avty giompaldn;
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15. Irtopikog mailet pe to mativi tov o€ o Thateio. Alvel pio @Onon pe to Todt Tov
Kot omokTd ToybTnTo 3m/sec aAAd 6° OAN Tov TV Topeia Ady® TpIPdV Tpoy®pEl pe
emPpadvvon Im/sec’ ondte kémoa oty otapard. Kabetor éva sec kot Eavadivet
®Onon mov tov amodidetl TayvTNTA 4m/sec Kot dEyeTal TV O emPpadvvon ondte
KOO0, GTUY T OTOLLATA.

Na BpebBovv

o) 1 GLVAPTNOT TNG TAYVTNTAS KOL 1] GUVAPTNGT) TOV SAGTNUATOG e aveEAPTNTY
petafAnt tov ypovo t

B) Na mapactabodv ypa@tkd ot Tapandve GuVOPTHCEL.

v) Na Bpebet 0 GuvoliKdg ¥pOVOS TOL TTaLYVISIoL Kot To OAMKS dtdotnpa wov Ha
Sovoet.

(Atvovton: v=v¢-at , s=U,f — E at’. Omovv 1 TEAKN T OTNTO, Vo ) APYLKT] TO-
yomra, o empPpdovveon , s To dSdotnua kot t o xpdvog kivnong).

B. evotntoe Yo ™ B” Avkeiov
Doppo oyediov padipatog

MéaOnpa: Mabnpotikd ( @etikng — TevoA0YIKNG Katevbuveng )
Taén B (Betucg kotevbvvong)
Evotmnta : [apofoin
Ewonymmis : Keov/vog Ntdpag . Madnpatwos oto E. Adkero Zoopaiog Xyoing loav-
vivev
4. AWOKTIKOG 6T6Y0C — 6KOTTOG
Noa katavonocovv ot pabntéc vy évvotla e Topafoing, v e&icwon g , TG WoT-
TEC TNG KOl TPO TOVTOG TIS EPOPLOYES TOV WO0TNTOV TNG TAPaoAG 6€ TOAAOVG TOUELG
™G TUPAyOYNS.
5. Awaktikn wpooLyyion- a@opunon
Tveton avagopd oty évvola ¢ mapaforns. ( ITowa i tpoyid tov axovtiov ot piyn
amd afnt), TOg 0 Apyndng ékaye amd pakpld to mThoia Tov €xBpod, yati pe ™
HEYOAN OKOAO OTO. PAVAPLO TOV OWTOKIVITOV PAETOLUE HOKPLY, YLOTL Ol KEPOAIES TV
POVTAPG £YOVV YN0 LE TOUT TaPafOALKT. )

1. Méoa dduokariog — VAKE — TPpoimoBécers
To péadnua sivar opyovopévo yia va yivetar oto gpyactipio H/Y . Ot vmoroyiotég
npénel va epiEyovy to tpoypappe  “sketchpadGR” kot to gpyactiplo va givar g&o-
TAMGOLEVO e TpoPoréa ekTLIOTES Ko TANpeg office 97

2. Xovroun meprypaon
Metd Vv S100KTIKY| TPocEyyion divovral ot eEloMTEL TG mapafforng Kot TG QOTTO-
pévng mg. EAéyyovpe ta amoteléopoto amd 10 oy «mopafOl» kot «mopaf2» to o-
010 (POPTAOVOVLE GTOV VITOAOYIGTH. ATOVTOOUE 6TV €paproy 1 tov oyediov podn-
patog pe  ypnon tov Word kot téhog yio kaOe pia and tig epappoyég 2-12 tov oye-
diov yiveton 1 enekepyacia pe faon ™ Bewpia g epappoyng 1 Kot Tov oynudtev Tou
€yovv dnpovpynbei yio kabe epappoyn pe m Pondeia tov “ sketchpadGR”.

3.  Avalvtikn weprypaon empépovg fnpdrov ddackariog
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A. ®optdvoope to apyeio «mapafdly and 1o eakelo «moapoafoiny. Iapatnpovpe ot
YE=YA. MetakwvoOpue to onueio X kot mapatnpovpe ndil 6t TA=XE kot 0Tt mévta 1
YA givor kaBetn oy gubeia 8. Emavaiappavetot 1 kivion yio moArég B€celg Tov on-
peiov Z. 'Etor odnyovpoote otol.T. g mapafoing . Me dumhd KAk 610 Kovpumi «
mpocheon Kiviong» TapPaTPOVUE TO GYNUATIONO TG TapafoAng pe eotia To0 E kot
dtevbetovoa v evbeio 6. Me dumhd KAk oto Kovumi «epedviony agovov kot I.T.
maipvovpe v Topafoin v e&lowon g , TIG CLVTETAYUEVEG TG £0Tiog Kot TNV €&i-
owon g devbetovoag. Emiéyovpe 1o onpeio E kot to petakivodpe mdve oto dEova
x'x- HopakolovBobpe Tig poppég g Tapafoing yio T Stapopeg TYEG TNG TOPAE-
tpov p = 2.(tetunpévn tov E). [dwitepa 6tav to E mepva otov apvntkd nuidcova xx.
(p<0). Atvetar dd 0 optopds TG KOPLONG Kot 1] WOLOTNTA TNG GVUUETPLOG G TPOG TOV
a&ova x'y. T va ddoovpe v £vvolo TG EQamtopuévng oty TopaPfoin 6” évo onueio
g , maipvovpe 600 onueio Tavo oty Topafoin Kot épovue TV VBeia AVTOV TOV
onpeiov. Eméyovpe 10 va kot To HETOKIVOOUE HEYPL VO GOUTEGEL E TO GAAO TTOPOL-
KohovBdvTag ™ peTofoin g evbeiog kot divovpe TV €vvolo TNG EQATTOUEVNG. ZP1-
VOULLE TO, GNUELDL TTOV TNPALE TNV TOPAPOAT] . ATAOTATAOVTOG GTO KOVUTL KEUQAVIOT)
EQPATTOUEVNG TaipVOLLLE TNV EPAmTOUEV 6T onpeio P tng mapaforng kot v e&icm-
on g . Metakivaovtog 1o onpeio P méveo oty mapafoin mopatmpovpe ) 0éon g
epamtopévng Ko wWiaitepa 6tav to P Tovtiotel pe v apyn tov a&ovov. Aummhonatdpe
TO KOUUTL «EULPAVION» OVAKAOCTIKY 1310TNTa , HETOKIVOOE TO P méve otv mapafoin
KoL TOpaTnpovpE T pétpa tov yovidv EPA kot APM yw tig Stdpopeg Béoeig Tov P.
‘Etot Swomiotdveton 1 avarkAooTtiki 0t To kot e€nyeitol To Ko tov TAoiov and
oV Apytpidn Kot 1 LEYOAT GKEAL TOV GAVAPLOV TOV CVTOKIVITOV

B. ®optdveral to apyeio «mopaf3» kot pe SmAS KMK GTo KOOUTIE «mtpdoheon Kiv-
ong TEPApATCOPaoTE Yo TIC TapaPoris x*=2py, p>0 kat x*=2py , p<0

I'. copmdnpdvovtar ot epappoyég 1,2 ,3,4

Doptmdvove T0 apyeio «pOALO epyaciog mapafoin» ond To PAKEAO « TOPOPOAN» KoL
amavtovpe otig epapuoyég 1,2 , 3 ko 4. H pev mpdn anotedel v avakepoioimon
g Bewplag ,01 8 dAleg oTOYXEVOVV OTNV EUMESMOT TNG Bempiag Kot otV amopVNILO-
VELON TOV TOT®V.

A. Mdvovtar ot aoKNoeS S kol 6 LOVO aVOAVTIKA ,[LE OKOTO TN GVYKPLGT TV OTOGTA-
oeov EM kot EO (amd v 5) kot v €0peon g epantopévng g Topaoins and
duapopeg doopéves GuVONKeG .

E. Epappoyn 7

e  Bpiokovpe avorvtikd v e€icoon Tov {(NTOOUEVOL YEOUETPIKOD TOTOV.

o  ®doptdvovpe t0 GYEd0 « mapaf7» kol pe SmAd KAk oty mpdcebeon kivnong ,
TOPATNPOVLE TAOG ONLUOVPYEITOL O YEMUETPIKOG TOTOG OAAG KOl GE OO onueio
g evbeioag tov I.T tedeidverl avtdg . Xxomdg 1 €E0Kei®ON TOV PadNTOV e TOVg
I".T. ypnowonowdvtag tnv Topafoin aALd kot ETovVAAYN cToyyginy Tng gvbeiog

>T. Egappoyn 8

o  ®doptdvovpe 10 oy. «mapaf8» kKot pe tn Pondeid tov vroroyilovpe Ta yvoueva
TOV TETUNUEVOV KL TOV TETAYUEVOV
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o  Me dumhd Khk oty Tpdcbeon kivnong mopoatnpodpe 6Tl evd petaPfdiroviat ot
cuvtetaypéves T@v A kot B, to mapamdve yvopeva topapuévouy otadepd . Xko-
TOG TG EPAPLOYNG, VO CLVOVAGOVY Ot PaBNTEG EPaployég eElomoemy evbeiag Kot
mapafforng KaBdS Kot TO YIVOUEVO TV PLidV TPLOVOLOV.

Z. gpappoyn 9

e Bpiokovpe tov I'.T. avalvtikd

o ®doptdvovpe 10 6YEd0 «mapafI» kar pe Suthd KAk otnv mpdobeon kivnong mo-
poatnpovpe tn dnpovpyia tov I'.T.

Emiéyovpe dwadoykd to onueio M , 1o onueio E kou v gvbeia I'A. "Enerta amd to

pevod Kotaokeun emiéyovpie yeopetptkod tomo. ‘Etot katackevdaletor o I'.T.

Yromog m evpeon [.T. pe m ypnomn 1oV TopapeTpik@v e£l0DCEMY Y10l TIG GUVTETOYUE-
veg onpeimv.

H. Epappoyn 10.

Doptmdvovpe 10 oxEd0 «mapafl0». Me ™ Pondeid Tov Ppickovpe avarivtikd v e&i-
OMOT) TOL YEMUETPIKOV TOTOV . TEAOG HE SmAd KAIK oty Tpodcheon kivrong mopatn-
povpe v kataokevun tov I'.T. Xxomdg , 600G e v e@appoyr| 7

0. Epappoyn 11.

Doptmvovye o o). «mapaflly. Me ) Borfeid Tov Ko pe ) Ponbeta g avoKAaGTL-
KNG 1010t Tag cvykpivovue ta pmie evdoypappa tuppoata ME , NE kot PE . Zkondg n
EPAPLLOYN TNG AVAKAACTIKNG 1010TNTOG Kot 1] 6UVOEST avaALTIKnG kot EukAeidetag ye-
opetpiog .

I. Epappoyn 12

Ddoptdvoue 10 6xEd10 « TapaPl2» . Me tn Bonfeid tov Bpickovpe 1 0mOdEKVOOLLLE
o i, il., iil. g epoappoyns .Emiéyovrag to B i) 1o I' kot petaxivaviog 1o mave
oV TapafoAr HEYpL 1 € va mepvA amd Vv eotia 1 T0 A va Ppebel oty dievbetovoa
enoAnBedovpe Ta ii. Ko iii. Xkomdg 1 €6pect TG TOMKNG gvbeiog evog onpeiov A Kot
1N EPOAPLOYN OLTAG YO EVPEST OLOTATOV TNG TAPAUPOANG

IA. Epoppoyn 13.

Doptmdvovpe 10 oyédo «mapafl3» Kot artioloyodpe 0Tt To onueio P Bpioketon move
ot C. mepapotilopaocte pe t1g Sdpopes Béceig Tov A TIved 6N & Kol TOPATNPOVLE
m oyetkn Béon g PM og mpog ) C. Amodewvdovpe téhog 6tL | PM elvan gpamnto-
pévn g C oto onpeio g P. 21606 1 eumédwomn tov opiopol g mapafoArng kot m
TPOGPOPA LG amAng LeBOdoV KATACKEVNG EPUTTOUEVTS TAPAOANG e oNUelo TNG

IB. Ot epapuoyég 14-16 divovtot yio e&doknon kKot avainyn tp@TtofovAidy T@V Lo~
ontov .

®vrho gpyaciog

MMopaporn
1. No. cupumAnpmGCETE T KEVH GTIG TOPOUKATM TPOTACELS
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A. Opwopuot
e Eoto pa gubeia 6 kot éva onpeio E ektdg g 6. Ovopdlovpe mapaforn ..
e To onueio E ovopdletat ...
Kot 1 gvbeio & ovopdlerar ...
e Av A givoin tpoPoin tov E om 8 o1 10 péco K tov EA givar onpeio g
mapaffoAng KoL AéyeTat ...
. eEicwon ¢ mapafoing
H g&icmon g mapaforrg pe eotia E(p/2,0) kor dtevbetodoa &: y= -p/2 dive-
Tt oo ToV TOTO:. ..
H g&icmon g mapaforrg pe eotia E(0, p/2)) kot dievbetodoa d: y= -p/2 di-
VETOL Ad TOV TUTO:. ..
I'. E&icmon gpantopévng
H e&icwon g epamtopévng TS mapaornc w’=2py oto onpeio ™c M(x: , yi)
dtveton and tov Tomo: ...
Evéd e y*=2py amd Tov TOMO: ...
A. Idtnteg
"Ecto 1 tapoforn y’=2pyx
o Av p>0 Bpioketon oto nueninedo mov opiletror and ...
Evd av p<0 Bpioketar oto nueninedo mov opiletor and ...
e Eivot coppetpiki og mpog ...
¢  (Avaxiaotiki widtra ) . H kédBetn oy epantopévn pag mapafoing oto
onpeio emaeng M; dryotouet ™ yovia mov oynuoatilovv N nuievdeia ...
o T va pépoupe TV epamtopévn pog Topafoing oto onueio g M(y; , vi)
0pKEl VoL EVOGOLLE TOL oMl ...
2. No onpewdoete 10 Z av givar coot) 1 70 A av givat AdBog o ke o and
TIC TAPOKATO TPOTACELS

o3

i H mopaBorn ¥’=2py éyxet Sievbetovoo 8: y=-p/2
kot eotia E(p/2 , 0) X A
ii. H andotaon g eotiog E and ) dievbetodoa d g
nopaforic y*=2py sivar  |p| X A
iii.  H ovvapmon y=ay’ éxst eotio E(4L ,0) X A
o
iv. H spamtopévn T mapafolng y=2py mov Tepvi
omd to onueio (-p/2,1) éxet e&icwon y=pyx- p*/2 X A
V. H gvfeia =0 etvon epantopévn g mapafoing w2=2px T A
vi. Av o evBeia €xet akpBog éva kowvd onpeio
pe pia apafoArn] , tote 1 gvbeia eivar epomtopévn
™g mapaorng X A
3. No copnAnpwdei o TopokdTm Tivokog
Mopafoin Yvv/veg eotiag E&icmon dev- | Amdotoon dievbe-
Bet0v00G T0000G OO TNV

gotio

y=8y
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2:

- 8X
y=4y
y=- 4y
y’=4ay
1,
y=-—2X
i¥%

4. No oNUEWDOETE TN 6MOTN AIAVTNON 08 KAOE o amd TG TopuKAT® TEPUTTM-
GELG
i H evbeia y=y-1 kot n mopaBor y*=4y &xovv kowd onpeia

A. 600 B. éva I'. xavéva
ii. ot mapaPoréc y=2py kar ¥’=2py tépuvovton ota onueio A kar B. H e&icwon
g evbeiog AB eivau
A. y=2py B. v=2pvy I y=x A.
Y=-x
iii. H g&icmon g mapaforrg pe eotia v apyf Tov a&évav kot dtevdetodon
v gvbeia y=2 eivau:
A. =4(y+1) B. y’=-4(y-1) I, y'=-4(x-1)
A. &
5. Aivetan n mopafori C: w*=2py. Na omodeifete Ot

i. H amdotaon tov onueiov M(y,w) g C amod v eotia E givar ion pe [x+p/2|

ii. H kopvon g eivar to mAnciéotepo oty eotio onpeio g C.
6. No. Bpsite v e&icwon g spantopévng e mapaPoiig C: y'=4y , n onoia :

i. Etvat mapdAAnin ot evbeia € y=y-1

il. eivon k@Oen oV gubeia &1 y=-2y+1

iil. Siépyetan oo to onueio A(-2,1)
7. Na amodeilete 0Tt 1o péoo Tov yopddv g mapaPoric C: y’=4y mov &xovv cuvte-
Aeotn devbuvong A=1, Bpickovral o€ gvubeio ypapun. ol eivor n e&icmon g ypop-
HNG oVTAG;
8. Mt yopdn AB ¢ mapaPoric y=oy mepvé omd T eotia g . Na amodeifete 6t
TO YWVOLEVO TOV TETUNUEVOVY TOV Akpmv A,B kafd¢ Kot T0 YIvOpUEVO TV TETAYUEV®V
glvat otofepod.
9. Mo gvbeia yw=hy pe A # 0 tépvet v mopaBorny y’=4y oe 800 onueio A ka B

i. Noa amodei&ete 6T1 01 cuvTETAYIEVES TOV pHécoLv M tov AB givat:
2 2
2
il. Na Bpeite v e&iocwon g ypappung tave oty omoia Bpioketat to M 6-
(Y

70 A petafdidietan
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10. Na amodeifete 011 0 YEOUETPIKOG TOTOC TOV KEVIPOV TOV KOKA®Y TOL EQAUTTOVTOL
otov koKkho C: x*+(y-2)*=4 Kot Tov GEova x 'y eivan pio apaforn ko o evbeio. Not
Bpebovv o1 cuv/veg TG eotiag kat N e&icwon g dievbeTodoag avTNG TN ToPAPOANC.
11.'Ecto 1 mapaPori yw*=2py e eotia E. Ze tuyxaio onpeio g M gépovpe v epa-
mTopéVN otV TopaPoAn Kot Ty kéOetn 6”7 awt o1 omoieg TEUVOLV ToV dEova )y oTa
onpeia N kot P avtictorya. Na anodeiete 61t NE=EP.
12. 'Ecto 1 mapoPoryy C: y=2py kot & , & ot epantopeveg g C amd éva onpeio
Ao, Wo) €KTOC anTNG . AV € givar 1 gvbeia mov dépyeTon Ao Ta ONUELD EMAPNG TOV €
Kat &, va amodeifete 0T

i. 1 evbeia € &yel eElowon yyo=p(x+yo)

ii. H gvbeia € diépyetor amd v gotia av Kot poévo av 1o onueio A Bpiocketot otr ot-
gvbetovoa g mapaforng

iii. Av 10 onueio A aviketl ot dievbetovoa TG TAPAPOANG , TOTE Ol EPATTOUEVEG €
Kot & eivor kabeteg.
13."Eoto 1 napoPory C: y’=2py pe Sievdetovoa 8: x=-p/2 kot gotia E(p/2,0)

i H «éBetn ot 8 og tuyaio onueio g A kou ) pecokdbetn ot AE tépvo-
vtat oto onpeio P(y,vy). ITov Ppicketon 1o P;
ii. Tt oyéon éyovv 1 pecokdabetn g AE koun C;

14. And to onueio M(1,4) g mopafoing \|12=4x QEPOLLE TNV €QATTOUEV 1 OToin
ovvovtd tov dEova Yy oto P . Av E eivan 1 eotia g , va omodeilete Ot 1 yovia
EPM eivar opOn).

15. Na Bpebei 1 e&iowon g mapaforng pe kopven ™mv apyn tov a&dvav , aova
ovppetpiog tov Oy Kot vo epdmtetal otny evbeio y=4y+1 .

16. Ocwpobpe TV TapaPort y*=y kat TV evbeia oL TéUVEL TNV TopaBorfy oTa on-
peio My ,M, kot tov &ova vy oto onueio K(0,1). Av P, Q eivar ot mpoforég tv
M, M, otov d&ova Oy, va amodeifete 6T 1 yovie PKQ sivat opbn .
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	Μαθηματικός Δευτεροβάθμιας Εκπαίδευσης 
	ΠΕΡΙΛΗΨΗ 
	Α. ΕΝΟΤΗΤΑ ΓΙΑ ΤΗΝ Α΄ ΛΥΚΕΙΟΥ 

	Φορτώνεται το αρχείο «προσέγγιση» από το φάκελο και προσπαθούμε να λύσουμε το πρόβλημα που εμφανίζεται στην οθόνη. Βρίσκουμε τη συνάρτηση του εμβαδού Ε(χ) και την επαληθεύουμε με διπλό κλικ στο κουμπί «εμφάνιση» συνάρτησης εμβαδού. Επιλέγουμε το σημείο Γ και το μετακινούμε πάνω στον άξονα χ΄χ. Κατά τη μετακίνηση παρατηρούμε τη μεταβολή του εμβαδού του παραθύρου αλλά και την κίνηση του σημείου Ν που διαγράφει τη γραφική παράσταση της συνάρτησης του εμβαδού. Παρατηρούμε ακόμη ότι το εμβαδόν γίνεται μέγιστο όταν το Ν βρίσκεται στην κορυφή της γραφικής παράστασης. Με διπλό κλικ στο κουμπί «εμφάνιση» γραφικής παράστασης  εμφανίζεται η γραφική παράσταση της συνάρτησης  Ε(χ). Με μετακίνηση του Γ όπως προηγούμενα τοποθετούμε το Ν στην κορυφή της γραφικής παράστασης και παίρνουμε από τις συντεταγμένες του Ν που εμφανίζονται την τιμή του χ και το μέγιστο εμβαδόν του παραθύρου. Τονίζεται εδώ η σημασία και χρησιμότητα της μελέτης συναρτήσεων της μορφής αχ2+βχ+γ και των γραφικών τους παραστάσεων.   
	Α. έχει κορυφή το (2,-1)  Β. είναι γν. αύξουσα στο [-2 , 2] 
	Α. είναι γνησίως φθίνουσα στο διάστημα (- , α/2) 


