MAOHMATIKA
OMAAA: NMPOZANATOAIZMOY OETIKON 2MNOYAQN

e B’ TA=H HMEPHZIOY lEA
e B’ TAZH EZMNEPINOY lEA
e B’ TA=H EKKAHZIAZTIKOY FEA

I. Adaktéa VAN
Ao to BBAlo «Mabnuoatikd Oetikng kal Texvoloylkng KatrevBuvong B Tagng levikou

Aukelou» twv Adapomoulou A., Biokadoupdkn B., FaBaAd A., MoAulou I. kal ZBEpkou A.

Ked. 1°: Alavuopata
1.1. HEvvola tou Alaviopotog .
1.2. NpocBeon kal Adpaipeon Alavuoudatwvy.
1.3. NoAhamAactacpudg AptBuou pe Atavuopa (xwpic tig Edappoyeg 1 kat 2).
1.4. Juvtetaypéve¢ oto Eminedo (Xwplg tnv amodel€n tng umnomnapaypddou
«ZUVTETAYUEVEC Alaviopatog», Xwpls Tnv Edappoyn 2 otn oel. 35 kot xwplc tnv anddeién
™G ouvOnkng mapaAinAiag Stavuopdtwy).
1.5. Eowteptkd MNvopevo Alavuopdtwy (xwplg Tnv amodelén tou TUMOU TNEG OVAAUTLKAG
ékdpaong Eowtepkou MNvopévou) kat xwpig tnv mapaypado «MpoPoArn Stavioupatog os
Slavuopa».

Ked. 2°: H EuBeia oto Eninedo

2.1. Etlowon EuBeiac.

2.2. Tevikn Mopdn E€lowong EuBeiag (xwpic TNV edpappoyn 2).

2.3. EpBadov Tpywvou (xwpig Tig amodeifelg Twy TUMWVY TNG AMOCTACNG ONUEloU amo
guBeia, Tou epPadol Tplywvou Kat xwpic tnv Ebapuoyn 1).

Ked. 3°: KwvikéG TOpEG

3.1. O KUkAog (xwplg TIC TAPAUETPIKEG EELOWOELS TOU KUKAOU).

3.2. H NapaPoAn (xwpig tnv anodelEn tng efiowong tng mapaBoAng, TNV amodelEn tou
TUTIOU TNG edamTopévng KoL thv Epappoyr 1 otn oegl. 96).

3.3. H EMewpn (xwplc tTnv amodelén tng efiowong tng EAAEWPNG, TIC TIAPOUETPLKEG
eflowoelg tng EAewdng, tnv epamtopévn tng EAeWPNG Kol Ywpig TG epapUoyEg).

3.4. H YmepPoAn (xwpig tnv amodelén tng eflowong tg unepBoAng, tv anodelfn tou
TUTIOU TWV ACUUMTWTWV KAl TNV EPATTOUEVN TNG UTIEPPBOANC).

3.5. Movo n urnonapaypadog «oXeTIk B€on euBelag KoL KWVLKAC».

ZHMEIQZH

A) Agv Ba 516axBouv ot aoknoelg B opadag twv napaypddwv 3.2, 3.3 kat 3.4.

B) AmO TIC yeViKEG aoknoelc tou 3°° Kedalaiou Sev Ba SbaxBolv aoknoelg Tou
avadEpovral oTig mapandvw apaypadoug (MapaBoln, EAAewdn kat YriepBoAn).

) Ocov adopd OTLC TPOTELVOEVEC SPAOTNPLOTNTEG, emadieTal oTnV Kplon tou dddckovta h
emhoyn ekelvwv mou Ba edpapudoel otnv tafn. Qotdoo, KaAo eival va UTAOUTLOTEL TO
MAONUA LE TO CUYKEKPLUEVO UALKO.

Il. Avayxeipion Sidaktéag UANG

[H kotovoun twv SL6aKTIKWY WPwWV TIoU TIPOTEIVETAL £lval evOelKTIK. MECO GE QUTEC TIG
wpe¢ meplapPavetol o Xpovog Tou BOa  XPELAOTEL ylo AVOKEDAAALWOELS, YPOTITEC
Sdokipooieg, epyaoie¢ KA. OL evOEIKTIKEC SpaoTNPLOTNTEG TIOU TEpAaUPBAvVOVTOL OTLG
mapoUoeg 0dNnyieg w¢ emumA£ov SLISAKTIKO UALKO TIPOEPXOVTAL OO TO MPOYPOHULA OTIOUSWV
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yla To AUKELO KoLl Tov 08nyd yLa TOV EKTIALSEUTIKO TTOU KTovhBnKav oTo Aaiolo Tng mpdaéng
"Néo 2IxoAelo" «katL pmopolV va avaktnBouv amd Tov lotoétomo tou  IEM:
http://www.iep.edu.gr/neosxoleiops/index.php ]

KeddAoo 1°
(NMpoteiveton va SlateBouv 16 SLEAKTIKEG WPES).
Elcaywyn
Jtnv taén aut) ot pabntég Ba epPabivouv otov Aoylopd Twv Slavuopdtwv. Molo
OUYKEKpPLUEVA Ba yivel avadopd:

JTOV 0pLOUO Tou SLavVUCHOTOG, TA XOPAKTNPLOTIKA TOU KAl 0T OXE0N HETALU SLaVUOUATWY
(mapa@AAnAa, ioa, avtiBeta, ywvia Sltavuopdtwy).

JTOV OpLOWO TWV MPAfewv TNE MpocBeong, tng adaipeong, Tou MoAAamAaciocuol aplBpou
pe dtavuopa (Babuwtdg moAamAaolaopuog).

210 YPOUULKO CUVSUAOUO SLOVUCUATWV.

2TO E0WTEPLKO YIVOUEVO SLOVUCHUATWV.

TNV mapdaotacn SLavUoUATOC O KOPTECLOVO CUCTN Ol CUVIETOYUEVWV.

Ta mopamavw omoteAolV OmOPAITNTEG YVWOELG TIPOKELUEVOU VA YIVEL Katavontn n
Bepeliwon g AvoAutikng lewpetplag tou emumédou mou akoAouBel, kaBwg Kkal n
OVTIUETWTILON TOAAWY  KOTOOTACEWV TNG TPAYMOTIKAG (WG Kol TPOPBANUATWY TNG
EukAeibelag Newpetpiag.

Ectioon o onUOVTIKEG LO££C 6TO KEGAAOLO TWV SLOVUCHATWVY

To &lavuopa amoteAel XapaKINPLOTIKO TapAdelypa €vvolag mou Sopnbnke amod Tn oTevh
oAAnAenidpaocn Mabnuatikwv kat Quotkic.

‘Eva Slavuopo pmopet va avamnapiotatal pe dtadopetikols TpOmous. Q¢ MTPooavATOALOUEVO
€UBUYPOUUO TUAMA (VEWHUETPLKA OVATAPAOTOON) KoL WG OAYERPLKO QVTIKEIUEVO UE TN
BonBela ocuvteTOYUEVWV.

Mpotdoelg kat Bewpnuoata tng EukAeldelag Mewpetpilog amodelkvioviol PE XpAoN Twv
Slavuopatwy.

§ 1.1, 1.2 Npoteivetat va dtateBolv 2 kot 2 WPEG avticToyo

To Sldvuopa €lodyetol WG TPOCOVATOALOHEVO gUBUYypappo TUAUa. Ol TPAEelg TG
MpocBeong Kal Tou TMOAAmAaclacpol  Slavuopatog pe aplbud, mapouotdlovtal He TN
BonBela TG yeWUETPLKAG emomteiag Kal toviletal Slaitepa OTL £va omolodnmote Sldvuopa

AB prnopel va ypadtel wg dtadopa OB —6&, omnou O eival éva omolodnmote onpeio Tou
Xwpou.

§ 1.3 Mpoteivetau va datebouv 2 wpeg

A) Na toviotel OTL n wovh Kot avaykoioa ocuvinkn mapaAAnAiag Vo Savuopdtwv
&//B Sa= XB (B # 6) XPnoLluomoleital ya thv amddel€n NG cUYYPAUULKOTNTAG TPLWV
onUelwv.

. OA+OB
B) Emeldn apketoli pabntég avtlapBavovtal Tov TUMO OM:T wg Slaipeon

Slavuoparog e aplbud, Kaho elval va tovioBel otL n ypadn autr elval pia cuupoon Kat

OTNV MPAYHATIKOTNTA TO 2° PEAOG £lval 0 YpaUULKOG cuvEUaopog Twy Stavuopdtwy OA kat
. ] — 1 —
OB, &n\adn OM:EOA+EOB.

) Na ylvouv aoknoelg povo amo tnv A’ opada.
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§ 1.4 Nporteivetal va dtateBouv 4 wpeg

A) No 600l éudaon oto yeyovog OTL €va SlAvuopa WMOpel va avamoplotatol pe
Sladopetikolg TPoOMouG. Q¢ TPOCAVOTOALOMEVO gUBUYPAUUO  TUAMA  (YEWHETPLKN
ovamnopaotaon) Kal wg aAyeBpKo avtikeipevo pe tn Bonbela ocuvietaypévwy. Na tovioBel
eniong n HovadlkotnTa TNG EKPpaong SLavUCUOTOG LE TIC CUVIETAYHUEVEG TOU. H évvola Twv
SlavuopaTwy  Elval  ONUAVIIKA OTn  VEWUETpla €Av  OvOAOYLOTEL KAVEI OTL N
audlpovoonuavtn avtiotolyia evog onpeiov tou emumédou pe €va Slatetaypévo Lelyocg
TPAYUATIKWY aplBuwv odnyel otnv «alyeBponoinon» tng Mewpetpiag, SnAadn otn pelétn
TWV YEWUETPLKWY OXNUATWVY Ue aAyePpLkég pebodouc.

B) Mpw avadepbel n ouvBnkn mapoaAAnAioag SLAVUCUATWY, O EKMALSEUTIKOC va SWOEL TOV
oplopd t¢ opilovcag SVo Slavuopdatwv, o omoiog PBploketal MPo¢ TO TEAOG TNG
napaypadou.

EvoekTikA:

Ovopadloupe opilovoca dUo Slavuopdtwy dz(xl,yl) Kol B:(xz,yz) KoL TN

X
b =Xy, =) 'X,, ormou n 1"
X2 Vs

X
oupBoAiloupe pe TOV TPAYUATIKO 0plOuo

X, Vs,

YPOQUUN €lval Ol CUVTETOYUEVEG TOU SLOVUOUATOC &:(xl,yl) Kal n 2" ypauun sivot ot

ouvtetayuéveg tou Staviouatog P = (xz, yz) .

Tnv opifouca Twv Slavuopdtwy o = (xl,yl) kot B = (xz,yz) LE TN oglpd mou Sivovtay, TN

- ooy |x
oupBoliloupe kat pe det(&,B) . An\adn det(a,B) =" ¢ =XV, =V X,.
Xy W
. . XN . . . .
Fevikdtepa, n napdotacn D = =X,y, — )X, ovopaletaL opilouca Kkat eival €vag
Xy W

TIPOYHOTIKOG apLBUOC.

§1.5 Mpoteivetan va StateBolv 6 WPEC
A) Na pnv 61600l n unontapdaypadoc «MpoBoAn Slaviopatog os SLAVUCUO»
B) Na un yivouv:
» OLaoknoslc 8, 9 kat 10 kat 12 tng A’ Opadag.
» Ovaoknoelc1, 3,9 kat 10, 11 tng B Opaddac.
» OLTlevikég AOKAOELG.

ZXOAlo

Mpoteivetal va yivouv wg SpactnplotnTEG KATTOLEG OO TIG EPWTNOELG KATAVONONG OTWE yLo
apAadelya, oL epwTnoels 6, 7 kat 13. I8taitepa, n 13 Ba AVTLUETWITLOTEL e TOV OPLOLLO TOU
E0WTEPLKOU YVopévou, adol n TpoBoAr TAEov Sev SLOACKETAL, e OTOXO TNV KATAVONON
TOU pOAoU TNG ywviag Kot OTL dev LoyUEeL N BLOTNTA TN Slaypadng 0To ECWTEPLKO YLVOLLEVO.

Npotelvopeveg ApaoTnPLOTNTES

Ag S0UE TWPO LEPLKEG SPAOTNPLOTNTEG TTIOU UMOPOULE VA UAOTIOL|GOULE OTNV TAEN LE TOUG
paBntég pag. H mpwtn dpaoctnplotnta cuvbéel ta Mabnuatikd pe tn Quotkn. H Seltepn
Spaoctnplotnta Sivel Tn duvatotnta oto Habntr vo cUVEEEL, SLOTUTIWVEL Kol armoSelkvUEL
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NPOTAceLS TnNG EukAeidelag MNewpetplag pe To Slavuouatiko AoyLopo, aAld va akohouBet kal
v avtiotpodn nopeia. TéNog, n tpitn Spaoctnpdtntal avadépetal o éva mPOBANUa oo
TOV TIPOYHATIKO KOOMO, OTMOou oL HaBnTtég poviehomoloUv To MPOBANUA UE Xprnon Twv
SlOVUOUATWY KOl amavtolv oto TéAo¢ He Tn ¢duoiky yAwooo. Av kol €ival autovonto,
gruonuaivetal OtL av £va MPOPANUA omaltel TUMOUG 1 OXEOELS amO GAAO ETLOTNOVLKO
nedio, avtd Sivovrtal otoug padntec.

Apaoctnpotnta 1
H 60vaun tou Saypdpupatog éxel petpo F =20N kau oxnuatiCel ywvia 6° pe to opliovtio
£€6adoc. To Bayovakt cupetatl 100m katd pRkog tou e6adoucd.

a) Na umoAoyiote to €pyo
™¢ Suvaung otav n ywvia
glvat 30°.

B) EmAé€Te U0 AANEC TLUEG
ylo ™ ywvia  6°  kal
umoloyiote TO £pyo ot
KaOe neplntwon.
JuyKkplvovtag Ta amoteAéopaTa Unopeite va SLATUTIWOETE KATIOLA ELKAOLO;

ZXOAIO

H ouykekpuuévn 8pactnplotnta oTOXEUEL VO CUVOECEL Tl HOBONUOTIKA PE TN HUOLKA Kal
epapUoyEC TOU PayHaTIKOU KOopou. Eotidlel oto yeyovog OtL To £pyo Oev eival timota
GANO, TOpPA TO ECWTEPLKO YLWVOUEVO SUO Slavuopatikwy peyeBwv. Tng duvaung Kal tng
LETOTOMLONG.

Apaoctnplotnta 2
1

1 r T 2
Ta SLQVUOHQTQ o Kol ﬂ Tou emutédou Lkavormololv N oxeon ‘0{ - ﬂ .

2 Io T
:|a| +‘ﬁ

] 1 I 1 I 1 1
Na eEETACETE AV N OUYKEKPLUEVN OXEON LKAVOTIOLETAL yLa OTtoLaSNTIOTE SlavUopOTa & KOl
I

[ Tou emuESOU N HOVO OE GUYKEKPLUEVEG TTEPUTTWOEL.

MNpoomabrote va EpUNVEVCETE YEWUETPLKA TO TIPONYOUUEVO CUUMEPOOUA OOG.

Evéswtiki AUon

H ouykekplpévn dpaoctnplotnta ouvdéel To SLAVUOUATIKO AOYLOUO He Ttnv EukAeidela
FEwUETPlA. ITO TMPWTO EPWTNUO AVAUEVETAL, OL HOONTEG va epOpUOCOUV TIG LOLOTNTEG TOU
EOWTEPLKOU YLVOUEVOU Kol epyalopevol, Kuplwg aAyefplkd, va kotalnfouv OTL n
OUYKEKPLUEVN OXECT LOXVUEL OV KOl LOVO av Ta Stavuopata eival Kabeta.

Me 10 8eUTEPO EPWTNUO ETIXELPOUE VO OTITIKOTIOW 00UV oL paBdntég tn dobesica oxéon.
uuu r uuw I
‘EtoL, pe onueio avadopadg to O Ba kataockeudlouv ta Stavuouata OA =a kat OB = 4,
1 uuw uuu uuu

r
omnote Ba eivat @ — f = OA — OB = BA , 6nwg daivetal kat 0To oxnpa.

I'H ovyxekpipévn dpactmplotta £xet olievdel amd to Pifiio: THOMAS Areipootidg Aoyiouds, Touog
1l twv Finney, Weir & Giordano, ceh. 697, IIEK, Hpdaxiewo 2011.
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OL HaBnNTEC, OTN CUVEXELD, AVOUEVETOL VA EPUNVEUCOUV TO LETPA TWV SLAVUCUATWY WG KAKN

T T2 , ,
= |a| + ‘ﬁ‘ Ba tnv ypadouv otn popodn:

r
€UOLYPAUUWVY TUNUATWY, OTIOTE TN OXECN ‘a —

(AB)? =(OA)? +(0OB)? , yia vo. KataAEouv oTo CUUMEPAcHA OTL LOXUEL, av KaL uovo av to

Tplywvo OAB eival opBoywvio, dnAadn av kat povo av ta Staviopata a Kol ﬂ elvat
Kabeta.

Apaotnplotnta 3

‘Eva agpookadog rou Metd mpog avatoldg pe taxutnta 500 km/h anouvoia avépou, cuvavtd
avepo taxvtntag 70 km/h, mou mvéel oe kKatevBuvon 60’ avatoAikn-popelovatoAkn (ot
kateuBbuvoelg opilouv ywvia n omoia petplétal amd tnv mpwtn kotevBuvon 6nA. tnv
avaTtoALlkn, tpog tn Seutepn katevBuvan, SnA tn BopeloavartoAikn). To agpomAdvo dlatnpel
TOV MPOCAVOTOALOUO TOU TMPOC QVATOAAC, WOTOCO AOYyw TOU avéUou, n TaxUTNTO TOU WG
poG 1o £6ad0C AmoKTA VEO HETPO Kol KateuBuvon. Bpeite tn véa katevBuvon Ttou
aEPOOKAdOUG.

Evéewtiki AUon

Eotw th n taxutnta tou aepochdJloug B
TPV TNV EMISPAON TOU QVEUOU KL V N A
TOXUTNTA TOU OVEHOU. TOTE £XOUUE:
|§|:500 Kol |\r/|:70. Znteital 1O
METPO KaL N ¢opd TNG OCUVLOTAUEVNG
1ft+\lz. YnoBétoupe oOtt o OBgtukég 0| | g mmm-—--——-o
nuwaovag twv x Selyvel mpog tnv ' T ] ;
AvatoAn kat o BeTikdg npLd§ovag twv Y . '

=]

1

1
-~

npog tov Boppd. Ito cloTnua auto to ' A
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Slavuopa & = (500, O) KoL To

v = (7000v60°, 707160°) = (35, 35\/5). Emopévwg, u +v = (535, 35\/5) KQL GUVETAG

i+ v] = /535" +(3543) = 538.4.

EmutAéov, ya tn ywvia @ mou oxnuotilel n katelBuvon tou AEPOOKADOUG PE TNV

35(3

avatoALkn katevBuvon oxVel: @l = 535

Epunveia: H véa toyVtnta tou aegpookddouc Ba eival mepimou 538,4 km/h, evw n véa
nopeia tou eivat repimov 6,5° avatoAikr-BopeloavatoAtkr.

B’ tpomog
. , r T , . , ,
MropoUe va UTTOAOYICOUUE TO |u + v| HE XPrON TOU ECWTEPLKOU TETPAYWVOU KAl TN ywvia

y T T T ’ ' '
TWV SLAVUOUATWY u KOL u +Vv [LE XPNON TOU ECWTEPLKOU YIVOULEVOU.

Keddahawo 2°

(Mpoteiveton va StateBolv 14 SIEAKTIKEG WPEC)
Elcaywyn
Kata tn ¢oitnon toug oto N'upvaaoto, ot pabnteg €xouv €ABeL 6N oe enadn Le EVWOLEG TNG
AvoAutikng Tlewpetpilag. Ztnv B Aukelou okomeloupe ot Tepaltépw  gufabuvon
Bepehwdwy INTNUATWY tNG AVaAuTikhG Mewpetplag. Ta Béuata mou oxetilovral pe TNV
guBeia Mapouclalovtol CUCTNUATLKOTEPO KOl HE UeYaAUTEpPN TANPOTNTO Kal akpifelo.
Toviletal n onuaoia Tou cuvteheotn dtevBuvong (kAlong) pag euBeiag, pe t Ponbela Tou
omolou Slatunwvovtal ot ouvOnkeg maparAnAiag kal kabetdtntog dUo eubelwv. EMuTALoy,
npoodlopilovtal ol Sladopes popdeg TG e€lowang tng eubelag, n yevikn TnG popdn, Kabwg
KoL To oUVOAO Twv guBelwv Tou Siépyxovtal anod éva onpeio. Me tn Stdaokalia auTAg TG
evotnTag eTSLWKETAL Ol padntég va efolkelwBolv pe TIC peBOdoUG TNG AVOAUTLKAG
lewpetpilag, KaBwG Kol va KOTAVONOOUV TIG SUVOTOTNTEG TIOU TIAPEXEL WG MOONUATIKO
epyaleio otn Slepelivnon Kot amodelén npotdoewyv NG EukAeidelag MNrewpetpiag, aAAd Kol o
TEPLOXEG AAAWV ETILOTNHWV.
Mpoteivetal, n &idaokalia tng gubesiag va €xel wG OTOXO, va UMOPoOUV oL pabntég va
QIOVTOUV OTLG TIAPOKATW EPWTHOELG:
Me molov Tpomo cuvdéetal n kKAion tng euBelag, o Adyog petafolng Letatt Vo onUElwV TNG
KoL 0 ouvteAeotng SteBuvong Stavuopatog mapdAAnAou TPog aUThY;
MNwg eAéyyoupe av dVo euBeieg eival MapAAANAEG 11 KADETEG e XPriON TWV GUVTEAECTWV
SlevBuvong;
Nwg eAéyxoupe av dVo gubeieg gival mapAaAAnAeg 1] KABeTEC OTAV Ui0 TOUAGXLOTOV €K TWV
SUo bev €xeL ouvteleotn SlevBuvonc.
Mwc Bplokoupe thv eflowaon eubeiag otav: a) SLEPXETAL OO YVWOTO ONUELO KOl £XEL YWWOTO
ouvteleoth SlelBuvong 1 eival mtapdAAnAn otov x'x , B) Sivovtal Vo onueia tng, y) Sivetal
€va onpeio tng Kat eivat mapAaAAnAn o€ yvwoto SLavuouo;
MNwg amodelkvuoupe OTL €va onuelo avhAkel oe pla euBela kal OTL Tpla onueia eival
ouveuBelakd; Elval onuavtiko vo KOTavonoouv ol Padntég OtL éva onueilo avnkel otnv
guBeia av Kal LOVO av Ol CUVTETAYUEVEC TOU emaAnBevouv tnv e€loworn] tTne.
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Mowa eival n yevikn popdn e€iowong eubeiag kalt pe molwo TPoOmo mpoodlopiloupe éva
Slavuopa kaBeto kat éva dtavuopa tapaAAnlo pe Baon tn yevikn popdn tng e€icwong;
Moleg elval oL oxXeTkEC B€oelg SUo guBeLwv oto eminedo kal mwg Slepeuvartat alyePfplkd To
OUYKEKPLUEVO EPWTNHA LE Xprion TwV 0pl{oucwy;

§2.1 Npoteiveton va StateBolv 4 wpe.

Mpoteivetal va 800l 18laitepn €udoaon otoug SladopeTikoUg TPOMOUC LE TOUC OToloUG
umopel va ekdppacbel o ouvteheotnig SlevBuvong euBelag kat oto OtTL Sev opiletal
ouvteheotrg SlelBuvong yla T euBeia Tou eivat mapdAAnAn otov d€ova 'y . Na tovioBet

eniong, OtL amoé TtO onueio M(xo,yo)&épxovrat oL euBeie¢ pe eflowoelg:

Y=Y =h(x—x,) Kt x=2x,.

§2.2 Npoteivetat va StateBolv 6 wPEC
Na 600el éudaon oxL povo otn yevikr popdn eflowong eubeiag, aAAd Kol oTn ox£on Tou
UTLAPXEL METOED TWV OUVTEAEOTWVY TNG £€l0WONG KOl TWV CUVIETAYHUEVWY TOU SLOVUOHATOG
Tmou elval mapdAAnAo i kABeTo mpog TNV euBela. Itnv mopdypado AUTH ELOAYETAL N
Stadkaoia emiluong Tou ypauulkoU cuotnuatog 2x2 He tn PéEBodo twv oplloucwv, Ot
ouvbuaouo e TN OXETIKN B€on dU0 euBelwv oto eminedo. Emeldr dev MePLEXETAL TO OXETIKO
B£pa oto oxoAko BiBAio, mpoteivetal n mapakatw SLOAKTIKN Mopeia.
Ac elval
A -x,+B -y +11=0 pe A #04 B, #0
A,-x,+B,-y+1,=0 pe A, 20 B, #0
oL e§lowoelg 6V0 euBelwyv €, KOL €, OTO eMinedo avtiotola.
Tig €€LOWOELG AUTEG UTtOPOUE va TIG Ypaoupe LooSUuvapa we e€NG:
A -x,+B, -y =-1 pe A, #04 B, #0
(1)
A,-x+B,-y=-T, ne A, 207 B,#0
TOTE AEPE OTL EXOUUE EVA YPAUULKO cUotnua dU0 e€lowoewv pe SUO ayvwoToug I aAALWG
£€va YPaUULKO clotnua (2x2).
Ta Stavoopora 1, =(A,B,) ka 1, =(A,,B,) eivaw kdBeta ot eubeieg &, Kot &,

avtiotolya. Emopévwe, Oa mpoodlopilouv Kal TN OXETIKN B€0n Twv eUBELWV AUTWV.

A, B
H opifouoa twv Stavuopdtwy M, Kot M,, N det(ﬁl,ﬁz)z "M, eneldh oxnpartiletae
2 2
ONO TOUC OUVTEAECTEG TWV AYVWOTWV TOu cuothipatog (1), ovopdletatl opilouca Tou
Al Bl
ouoTtApaTog Kat cupBoAiletat pe D, dnhadn D = .
AZ B2

ALOKPIVOUUE TIG TIEPUTTWOELG:
Av ta Slaviopata 1), :(AI,BI) Kat 1, :(Az,Bz) dev elval oUyypOUULKA, TOTE
Looduvapa

lBl

det(7,,1,)#0 < 20=D=0(2)

2 2
Emopévwg, oL eubBeieq €, kal €, Tépvovtal To ONUEIO TOUNG EXEL OUVIETAYHEVEG TN

povadiki Auon tou cuotpatog (1).
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Av D =0, tote LoobUvapa ta 1, Kat 1), Eival cUYYPAUUIKA KoL ETOUEVWG, OL eUBeieg g,
Kat €, eival mapaMnleg. Na toviotel otL n evvola tng mapornAiag voeitat umo tnv

QVOAUTIKN TNG €kdpaon. AnAadr, oL gubeleg eite Sev €xouv kavéva kowod onueio, eite
TauTtilovtal Kal £Xouv Amelpa Kowad onpeia. Emopévwg, otav D =0, téte T0 clotnua (1)
elte elval advvaro, eite £xel dmnelpeg AVOELG avTioTOLYO.

EvaAAaKTIKA TPOoEyyLon
Avtl twv kaBétwv Slavuopdtwy, Ba pnmopoloApE va XPNOLUOTOLooUE Tta Slaviopata

9, = (Bl,—Al) kat 9, = (Bz,—Az) mou eival mapdMnla ot eubeieq €, Kal €,
avtiotolya. Tote ta Stavuopata Ba npoadlopilouv Kat Tn oXeTkA B€on Twv eVBELWV AUTWV.
ALOKPIVOULE TIG TTEPUTTWOELG:

Av ta dlaviopota 81 = (Bl,—Al) Ko 82 = (Bz,—Az) Sev glval CUYYPAUULKA, TOTE

L B, —A
det(5,,5,) 20| ' %0 -B,A, +A B, %0

2 2

A B
, . . 1 B . ,
H teheutaio oxéon ypadetal kat D = #0 (2). H ocuykekpiévn opilouca mou
A2 BZ
armoteAeital amd TOUG GUVTEAECTEG TWV AYVWOTWY TOU cuoThuatog, Aéyetal opilovoa tou
ovotnpatog. H oxéon (2) onpaivel toodUvapa OtL oL eubeieg €, Kal €, TEPvVOVTAL Kal TO
ONUELO TOUNG £XEL CUVTETAYUEVEC TN Hovadikn AUon Tou cuotnuatog (1).
Otav ta dtavuopata sivat mapaAinAa, Tote

Bl —a,
=0 P,a,+0,f,=0=D=0
» TO,

det(3,,8,) =0 <
AdoU ta Stavopata 9, :(Bl,—al) kat o, :(Bz,—az) elvat mapdAnAa, TOTE Kat ot
avtioTolxeg eubeieg €, kai €, eivat mapaMAnAeg. Na TovioTel 6TL N €vvola TG aparinAiog
VOE(TalL UTIO TNV avaAuTik TG €kdpaon. AnAadn, oL euBeieg gite dev £x0UV KAVEVA KOLVO

onuelo, eite Tautilovral koL £€(0UV AMelpa Kowvad onueia. Emopévwe, otav D =0, téte 10
ocuotnua eite eival aduvaro, eite £xel anelpeg AVOELG.

IXO0A0

Mpoatlpetikd o S16acKkwv Ba pmopouae, pe t Ponbela Twv opl{oucwy, va TIPOXWPNOEL 0TN
Slepelivnon Twv cuVBNKWVY KATW Ao TIG omoleg ol apdAAnAeg eubeieg Sev £xouv Kaveva
KOLVO onUElo N cupTmtinTouv.

Na nmapadelypa: Ot eubeieg € kal €, TEUVOUV Evav TOUAAXLOTOV artd Toug agoves. Eotw

otLtépvouv tov V. Téte, n €, Tov TéUVEL OTO onpeio pe tetaypévn ——- koun €, oTo0

1

, . I , , ,
ONMELO UE TETAYUEVN —B—z. 2tnVv nepintwon autn, oL eubeieq € kat &, :
2

Juumintouyv av Kal Hovov av
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I, I, I, B
—=—<IB,=BI,<IB,-BIl,=0& =0 D =0
Bl B2 2 BZ
I_‘1 Bl
onov D = r Bl H opifouca D mnpokimtel and tnv opilouca D, av n otiAn twv
2 2
OUVTEAECTWVY TOU X avTtkataotaBbel and toug otabepoug dpoug tou cuotipartog (1). Me
A T
TIAPOUOLO TPOTO TPOKUTTEL Kol n opilouvoa Dy = Al 1“1 , Yl TNV omoia eUKoAa
2 2
SLOTLOTWVOUE  OTL Dy =0. Na onuewwBel OtL oe OAeC TIC TEPUTTWOEL UTIAPXEL
OUVTEAEOTNC ayvwoTou SLadopeTIKOC Ao To Undev.
Aev £xoUV KAVEVA KOLVO OnpEelo av Ka Lovov av
Fl Fz 1—‘l Bl
—z—=<IB,#BI, <IB,-BIl,#0< #0o D #0
1 2 2 2
JUMUITEPACUOTLKA
OPIZOYZA IXETIKH ©OEZH AYO EYOEIQN AYZEIZ 2YZTHMATOZ
Movadikr Auon
D=0 Ol euBeieg Téuvovtal (Lovadiko D Dy
Kowo onpueio) X = Ko y = E
OL euBeleg bev €xouv Kavéva KOO Aduvato
D=0 onueio n
n Arnelpeg AUOELG
Ol euBeieg oupumintouv (anelpa
Kowa onueia)

No toviotel pe amAd aplBunTikad mapadelypata OTL OTNV MEPIMTWAON OMOU Ol CUVTEAECTEC
A,B,,A,,B, deveivarundév nouvbrikn D=A B, —A,B, =0 dnAwvel 6t ot
OUVTEAEOTEG lval avaAloyol kal ol euBeieg £xouv looug ocuvteAeoteg SlelBuvong, evw ol
opilovoeg D, D, kaBopifouv av n avahoyia toxUel kat yia toug cuvteheoteg 1,15,
omote ol euBeieg tautilovral, N Sev LoYUEL onoTe ol euBeieg eival mapAAAnAec.
Mpoteivetal va 6160xBoUV aOKNOELG TTAPAPETPLKWY CUCTNUATWY aro To BLBAlo tng
AAyeBpag B Aukelou UTtO TO MPLOUA TNC OXETIKNG BEang U0 euBeLwv.
H S1daktikn mopeia mou Ba emtheyei Sev Ba eival otnv e€etaoctéa UAN. OL LaBONTEG OUWG
TPEMEL VA YWwPL{ouV Kal vol XPNOLUOTIOLOUV O€ 0LOKIOELG TA CULTIEPACLATA TOU TTOPATIAVW
Tiivaka.
§2.3 MNpoteivetat va StateBolv 4 wpeC
Mpwv 80B0oUV ol TUMOL TNG amootaong onueiou amnod eubeia kat Tou epfadol TpLywvou, ot
HoONTEG va emefepyactolVv SpaoTnpLOTNTEG, OMWCE OL TTAPAKATW SV 0:

1": Aivovtal n euBeia Kol To onpeio A(S, 2) . Na Bpebouv:

i) Hetiowon tngeubBeiag ¢ mou Sigpxetatandto A Kal eival KABetn otnv € .

ii) OLouvtetayuéveg tou onueiou topngtg ¢ peTnV €.

iii) H amootaontou 4 amotnv ¢.
21N ouvéxela, va SnAwBel otoug pabntég OTL pe avaloyo Tpomo umopel va amodewyOel o
TUTIOG aMOOTACNG EVOG onUelou amod pia euBeia, o omolog Kat va S0B&l.
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2": Alvovtal ta onpeia A(S, 2) , B(Z, 3) kaw I” (3, 4). Na BpeBouv:

i) Helowonngeuvbelag Bl .
ii) To UYog AA tou Tplywvou ABIT kot

iii) To eupadov tou tplywvou ABI .

2tn ouvéxela, va SnAwBel otoug pabntég OTL e avaloyo TpOmo umopel vo amodelxBel o

TUTOG Tou £UBadol TpLYyWwVOU TOU OTIOLoU Elval YWWOTEC OL CUVTETAYUEVES TWV KOPUDWV.
B) Na pun yivouv:

» Hdoknon 7 tng B' Opasdog.
» Ao T Mevikég Aoknoelc oL 3,4, 5, 6 kat 7.

MNpotewvopeveg ApaotnplotnTteg o€ OAo To KePAAao

Ac doUpe Twpa PEPLKEG SpAOTNPLOTNTEG TTOU UTTOPOUE VO UAOTIOLHCOUE OTNV TAEN E TOUG

Habnteg pag

Apaotnpotnta 1

No CUUTTANPWOETE TA KEVA OTOV TTAPAKATW Tiivaka

(1, NE) —1) Kot
(2

(0,2) ko

(5.9

JuvteAeoTAG Y, =%
' S61ebBuvong X, =X,
KAion Staviopartog
guBseiag
Fwvia =30
guBeiag pe
Tov Gfova ©=60°
x'x
®=150°
Awdvuopa 5 = (3, \/5)
napaiAnio
npog TNV s _
evlsia o= (_1' - \/5)
T
5 =(-3,43)
Inuela g | (0,1) kau (\/5, 2)
guBseiag
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Ol paBbntég KoAoUvTaL VO CUMITANPWOOUV TA KEVA KOl va ouv8E€oouv £TaL TV KAlon tng

guBelag, To ouvteheotn SlebBuvong Tou apdAAnAou Stavuopatog kat To hAlko dtadopwv
ol AVOEVETOL VO TTOPATNPROOUV OTL OL TLHECG TWV TPLWV HeyeBwv tauTtilovtol Kot Kot
X, —X.

2 1

OUVETELa ekdpalouv TNV dla pabnuartikn évvola.

Apaoctnplotnta 2
Oewpol e TIG eubeieg pe e€lowoeLg:

(1-V3)x+(1+3)y =8 (2)
x+\/§y=l (6‘2)

’ ’ ’ l l ’ I ’
a) Na mpoodlopicete 600 Stavuopata i Kol U, Tou va elval kaBeta otig eubeieg & kat &,
avtiotolya Kat va Bpeite Ta PETPA TOUC.

B) Na Bpetite tnVv oela ywvia mou oxnuatilouv ot eubeieg Letaly Touc.

v) Na Bpeite To onpueio Toung twv euBeLwv.

Apaotnpiotnta 3 (Eniluon yewpetpikol npofAnpatog pe alyeppa)
Na amodeifete OTL oL Slaywvieg evog mapoaAAnAoypdpiou
Siyotopouvral.

Evéewtiki AUon
To Intolpevo amoteAel pia oamd TIG PACLKEG .
010TNTeg Twv TapaAAnAoypdupwy. Autd Tou
B€hovpe OUWC TwpPA, elval va TNV anodsifoupe pe
xpnon 1InG dAyePpag. EmAéyoupe Aoutdv  éva Afa,8) Pla+39)
KaTtaAAnAo oclotnua CUVTETOYHEVWV. H
KOTAAANAOTNTA €XEL va KAVEL PE TN XpHon 6co To
Suvatov Alyotepwv ayvwotwv. Na napdadsypa, Ba
UIopoUoaE va £XOULE TO SUTAOVO OXNUA LE TOUG A(0,0) B(4,0)
Ggoveg. Oewpwvtag to onueio A(0,0) wg apxr Twv

uuu
agovwy, to onueio B(,0) kol to onueio A(a,5). Tote Al =(a+ 3, §), ONOTE T0 onpeio
I £€xXeL TIG (BleC OUVTETOYUEVEG. AUECO TIPOKUTITEL OTL OL CUVTETAYMEVEC TOU HECOU TOU

a+p o
2

, Ej OTWCG aKPLBWG cUUBALVEL KAL E TIC CUVTETAYLEVEC TOU UECOU

TUAMatog Al eivat (

Tou BA. Emopévwg, ol dtaywviot Tou mopaAAnAoypdpupou diyotopouvral.

Apaotnplotnta 4
Me tn Xprion tou AoyloplkoU GeoGebra va emilé€ete tpelg Spopeic A, B, I kol va

T 1
apaoThoete ypadikd ta Staviopata 7 = (A,B) KaL o = (B,—A) , kaBwg kaL Tnv evbeia

€ pe efiowon Ax+By=I. Na umoloyicete emumAéov TO METPO TNG ywviag Twv
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I 1
SLVUOUATWY 7 KAl 0 , KABWE KaL TO KETPO TN ywviag mou oxnuatilel to Slavuopa 1 pe

TNV euBela £ Kal, OTN CUVEXELA, VO OIMTAVTHOETE OTO TIAPOKATW EQWTHATA:
. ’ I 1] 1 l 1 U 1
i) Mola elval n oxéon Twv SLAVUOUATWY 7 KAl 0 , TOCO UETOEU TOUG, OO KOL [LE TNV

guBeia g, 6tav petaBarioupe to A to B;

ii) MNwc Kweital n evBeia g, 6tav petafdrloupe pévo to A r} povo to B iy uoévo to I; MNa va
OTAVTINOETE OTO EPWTNHA AUTO £VepyomoleloTe To ixvog tnG eubeiag € kol petafdllete
Sladoyka Toug Spopeic A, B, I, adol mponyoupévwe SLatnprnoete otnv endavela epyaciag
povo Tnv guBeia kal toug Spopeic kal amokpUPEeTe OAa Ta umoAouta (PAEME MAPAKATW
oxnua ).

iii) Anodeifte Tov mponyoUUEVO LOXUPLOUO OOC.
y
A=3
=
B=175
—_ o
evlela pe eflowon
r=5 e:Az+By=T
—
ij= (A, B)
@¥ 90
. ON®=90 =

.
%ﬂ

Apaotnplotnta 5
AlveTal n MOPAKATW OLKOYEVELA YPAUULIKWY EELOWOEWV:

e (2 =2)x=i-y=1-3) JieR.

Me 1o Aoylopikd GEOGEBRA emAé€te €va Spopga A mou va maipvel TIHEG amo -20 £wg 20 pe
avénon 0,2 Kol TaPACTAOTE ypaPIKA TNV &€,

i) Metaklvnote To SpopEd ylo Vo LETABAAAETE TLG TLUEG TOU A KOlL OUTAVTAOTE OTO EPWTNHAL
«TLTIOPLOTAVEL N €, yLa TLG SLAPOPEG TIUEG TOU A#0 kattiyia A=0;» Anobeifte tov
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LOXUPLOUO GO,

ii)Mdpte SU0 TLPég TOU A, yio mapdSelypa A =1, A =2, TAPACTAOTE YPADIKA TLG & Kal &,
, Bpelte TIg cuvteTayUEVEG TOU onpeiou Toung Toug A Kot eruBepfalwaote alyeBpLka tnv
anavtnon oag.

iii) Evepyomotfote 1o {xvog TnG &, LETAKLVIOTE TO SpopEa yia va LETABAANETE TLg
Twég tou A Kkat eAéy€te av ol €, A €R 8iépyovtat GAeg and to onpeio A.

EmaAnBeloarte TNV elkacia oag alyeBpika.

KeddaAaro 3°
(MNpoteiveton va StateBolv 20 SLEAKTIKEG WPEC)
(Evdeiktikn katavoun wpwv: §3.1-10 wpeg, §3.2-4 wpeg, §3.3-2 wpeg, §3.4-2 wpeg, §3.5-
2 wpeg)

Elcaywyn

H ULEAETN TWV KWVIKWV ToHwV amnoteAel pia puolohoyikn SISaKTIK €EEAEN LETA TN
MEAETN TG euBeiag, mou ekppaletal pe efiowon mpwtou Babuol, adol n avaAuTiki
Toug ékdpaon avriotolxel oe eflowoelg 2% Babuol. Katda tn SdaockoAia Tou
kepahaiou npoteivetal, va 600¢l Eudacn ota mapoKATW ChUELa:

e KaBe Kwviki TOUR €lvol YEWUETPIKOG TOMOC onuelwv tou emumédou Tta omoia
LKOVOTIOLOUV CUYKEKPLUEVN KABE dopa 18LotnTa.

o O TLUN TNG EKKEVTPOTNTAG KaBopilel Tn Hopdr] TNG KWVLKNAG TOUAG.

o OLLSLOTNTEC TWV KWVLKWV TOUWV €XOUV TTIOAAEG TIPAKTIKEG EDAPHOYEG.

2TOX0G £lval va HmopoUv oL HaBnTEC va anaviouV OTLC TApoKATW EPWTNCELG:

e [LOTL OVOUACONKOV KWVIKEG TOUEG 0 KUKAOC, N tapaBoAr, n EAAewdn kat n umepBoAn;

e wg opiletal o KUKAOC, n mapaPoln, n EAeln Kot n umtepPoin;

e [loleg elval oL e€LOWOELG TWV KWVLIKWY TOUWV;

e Mwg opiletal n edamnrtopévn o €va OnNUeElo HLOC KWVLKAG TOUAG Kal Tola €lval n
e€lowon tng; (udvo yLa tov KUKAO Kal Tnv mapafoAn).

e [wg opilovral oL ACUUNTWTEC TNG UTIEPPBOANC;

§3.1 Npoteivetan va StateBolv 10 wpeg

Na yivel umtevBouLon Twv Baolkwv BLOTATWY TOU KUKAOU TIOU €X0UV YVWPLOEL oL paBnTég
kotd thn Stdaokalia tng EukAeidelag Nrewpetpiag. Mpoteivetal yia Ty eVpeon ¢ e€lowong
ToU KUKAOU va pnv o0&l éudacn povo otnv edpappoyn Tou TUMOU, aAAd KoL OTNV €UPEDH)
NG Ke TN LEBOSO TNG CUUMANPWONG TETPAYWVOU.

§3.2 Npoteivetan va StateBolv 4 wpeg

Mpw 606l o TOMoOg tng eflowong tng mapaBoAng, va AuBel éva mPOBAnuUa eUpeong
eflowong mapaBoAng tng omoiag Sivetal n gotia kal n SteuBetoloa. MNa MAPASELYUA TNG
napaPolng pe gotia to onpeio £(1,0) kat SieuBetovoa tnv evbeia d: x =1 .

Me Tov TPOTO AUTO oL LaBNTEC €pxovtal o emadr] Le TN Baotkn LO£a TNG AmodelEnc.

§3.3 Npoteivetat va StateBolv 2 wpeg
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A) Mpwv 606el o TUMog NG efiowong tng éAewpng, va AuBel éva MpoPAnua evpeang
eflowong éMewdng tng omolag Sivovral ol £otieg kKal To otabepd abpolwopa 2a. MNa

nopadelypa tng EAEWPNG UE €0TIEC TaL oNnpeia E'(—4,0), E(4,0) kat 20 =10. Aev Ba

yivouv oL acknoelc 5,6 kat 7 t¢ A’ opadag mou avadépovial otnv eAMTOUEVN TNG
ENewng.
B) Na pun 600¢el £udaon oe aoKNOELG TTOU aVOAWVOVTAL O TIOAAEG TIPALELG

§3.4 Npoteivetat va StateBolv 2 wpeg

Amo tnv mapaypado autr va yivouv amAEC AoKNOELG HE aplBUNTIKA dedouéva Kal Hovo.
Aev Ba ylvouv ol aoknoelg 4, 5 kat 7 tng A opadag mou avadEpovtal oTnv eGOMTOUEVN TNG
umepBoAng.

§3.5 Mpoteivetal va StateBolv 2 wpeg

Ao tnv mapaypado auvth Oa ddaxbel povo n unonapdypadog «IXeTiky B€on gubeiag kat
KWVLKAGY KAl ylo KWVLKEG TNG Hopdn¢ Twv napaypadwyv 3.1 kat 3.2. Etol, oL pabntég Ba
yvwpioouv v oAyePpikr eppnveila Tou YeWMETPLKOU OPLOMOU TNG £PATTOUEVNG TWV
KWVLKWYV TOUWV KOL YEVIKOTEPQ TNC OXETLKNC B£onGg euBelag KAl KWVLKAG Toung. MNpoteivetal
n enthuon amAwv acKAOEWV, OTWE eival n acknon 4 tng A" opadag.

Apaotnplétnta
o. Na avtiotolyioete kABe oToLXElo TNG MPWTNG OTAANG TOU TIivaKa TTOU 0LKOAOUBEL [E TO
avtiotol o tou otn Seltepn oTAAN:

E§iocwon Kwvikn toun
9x* -y’ =0 EMewn
X +y’ —4x+2y—6=0 YriepBoAn
Y —2x—-2y+1=0 NapaBoAr
Ax +y* —8x+2y+4=0 Zelyocg suBelwv
X =y +2x—4y—-4=0 KUkhog
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B. Opola yla Tov mivaka:

Ekkevtpotnta | KwvikA Topn

2 Kbkhog

2
0 loookeAAg uTtepBOAn
4 YriepBoAn
5

5 EAewdn
4

V2

Evéektikég PndLakég SpaotnplotnTeg
Eveiktikr Spaotnpotnta 1:

Touég Kwvou e emimedo. Mikponeipapa, avoaptnuévo oto «Dwtddevipo», yla TN

Slepelivnon TwWV TOUWV EVOC Kwvou €va eninedo. O xpnotng pumopel va dlepeuvnoel To €i60¢

NG KAUTUANG Ttou mpokUmtel (EAAeLPn, mapaPoln, urtepBoAn, KUKAOC), o€ oxéon e Tn B€on

KoL TNV KAlon tou emunédou Topng, KabBwg Kal Tn ywvia tng Kopudng Tou Kwvou.

http://photodentro.edu.gr/lor/r/8521/5654?locale=el

Evéeiktikn dpaotnplotnta 2:

H évwola tng €Aewpng mpoteivetal

va vyivel pe mo

SlepeuvnTikd TPoOMo He TN Spaotnpotnta  «Kataokeun
ENewpng» anod 1o Qwtodevipo. Me tn BonBela Twv odnylwv
KOL TOU AOYLOULKOU, OL HaBNTEG KATAOKEUAIOUV TO YEWUETPLKO TOTIO €VOC ONnUelou ToU To
abpolopa TwWV anmooTtAcswv Tou amod dUo otabepd onueia, eival otabepo. Mmopouv va
petaBaliouv Suvaulka tn 6éon twv otabspwv onuelwv, to otabepd dbpolopa Twv
OMOOTACEWY TOU TPITOU onUelou amd auta Kal va apatnpolv kabe dpopd tn petaBoAr oto

YEWUETPLKO TOTO.

http://photodentro.edu.gr/v/item/ds/8521/6873

Inpeiwon: Mrnopeite va katefaocete T Pnodlakég SpactnploTNTEG Kal va TIG avolfete

TOTIKA. L€ TO OVTIOTOLXO AOYLOULKO. Av 8ev €XETE EYKATECTNUEVO TO AOYLOULKO, TOTE Qv

T(POKeLTAL yla apXelo pe KatdAnén .ggb kateBdote kol eykatactrnote to Geogebra amod t

SlevBuvon https://www.geogebra.org/download 1 Sladopetika Ppafte yia to avtiotolyo
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Aoyloutko otn StevBuvon http://photodentro.edu.gr/edusoft/.

Mo va Seite TNV mpoemiokonnon Twv Pndlakwv dpactnplotitwy os aneuBeloag ouvdeon
(online), mpotiunote tov pulopetpntr) Mozilla Firefox.

() Av n edpappoyn eivat o flash Ba npémnet va eykataotroste to npocbeto Adobe flash
player amé tn 6tevBuvon https://get.adobe.com/flashplayer/.

Av n edappoyn xpnowomnolel tn Java (m.x. Geogebra), TOTE €ykaTAOTHOTE TNV QMO TN
StevBuvon http://java.com/en/. Av cuveyilete va €xete MPOBANUA OTNV TPOETILOKOTNON,

TOTE npooBéote TIg SleuBuvoelg http://photodentro.edu.gr Kol

http://digitalschool.minedu.gov.gr oto exception site list otnv koptéAa security tng Java

(avoiéte to Control Panel, tn Java, otnv kaptéha security matnote Edit site list kau
npooBEate TIg SUo SleuBUVOoELG, kKAelote To browser kal avavoifte Tov).
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