MAOHMATIKA
OMAAAZ NMPOZANATOAIZMOY OETIKQN 2MOYAQN
B’ TA=H HMEPHZIOY FENIKOY AYKEIOY KAI
I TAZH EZMEPINOY FENIKOY AYKEIOY

I. Albaktéa UAN
Ao to BBAio «Mabnuatikd Ogtikng kat TexvoAoyikng KatevBuvong B’ Tagng Mevikol Aukeiou» twv
Abdapomoudou A., Blokadoupadkn B., FTafada A., MoAOZou . kot ZB€pkou A.

Ked. 1°: Alaviopata
1.1. H'Evvola Tou Alaviopatog .
1.2. Mpo6oBeon kat Adaipeon AlavuoudTwy.
1.3. MoMamlaotacuog AptBuol pe Aldvuopa (xwpig tig Edapuoyég 1 kat 2).
1.4. Zuvtetaypéveg oto Emimedo (Xwplg tnv amoddelfn tng umomapaypddou «IUVTETOYHEVES
Awaviopatog», xwplg tv Edappoyn 2 otn oel. 35 kat xwpilg tTnv amddelén tng cuvONAKng
napaAAnAiag Stavuopdtwy).
1.5. Eowtepko Nvopevo Alavuopdtwy (xwpic tnv amoddelén tou TUTOU TG AVOAUTIKAG EKppacng
Ecwtepkol Mvopévou) kat xwpig tnv mapdypado «Mpofoin Staviopatog o Stavuopay.

Ked. 2°: H EuBsia oto Eninedo

2.1. Eflowon EuBelag.

2.2. Tevikn Mopodn E§lowong EuBeiag (xwplc tnv edapuoyn 2).

2.3.  EpPadov Tpywvou (xwplc tig amodeifelg Twv TUMWY TG anootaong onueiou ano subeia, Tou
euPBadol Tplywvou Kal xwpig tnv Edapuoyn 1).

Ked. 3°: Kwvikég Touég

3.1. O KUkAog (xwpig TIC mapaeTPIKEC EELOWOELG TOU KUKAOU).

3.2.  HNapaBoAn (xwplg tnv anddeln tng e€lowong tng mapafoAng, TNV anodeLEn Tou TUMOU TG
edantopévng kat tnv Edappoyn 1 otn oeh. 96).

3.3. HEMewn (xwpig tnv anodeién tng e€lowong tng EAeLPNG, TIG TTOPAUETPLIKEG EELOWOELG TNG
€Newpng, tnv epamtopévn TG EAeLPNG Kot Xwplg TIG edbapUoyEG).

3.4. H YnepPohn (xwplc Tnv anddeitn ¢ eélowong tng unepBoAng, Tnv amodelén tou TUMOU TWV
QOUUMTWTWY Kal TNV ehamtopévn tng untepBoAng).

3.5. Modvo n unonapaypadog «oxXeTIKN B€on euBeilag Kal KWVLKNGY».

IHMEIQZH

A) Aev Ba S16axBouv oL aoknoelg B opadag twv mapaypdadwv 3.2, 3.3 kat 3.4.

B) Ao TG yevikéc aokroelg tou 3% Kedahaiou Sev Ba Si6axBolv aoKAGELS TTOU avadEPOVTAL OTLG
napanavw napaypadoug (MapaBoln, EAAewdn kat YriepBoAn).

) Ocov adopd OTIG MPOTELVOLEVEG SpacTNPLOTNTEG, emadietal otnv Kpion Tou dtdAackovta n emiloyn
ekelvwv mou Ba edapuodoel otnv tafn. Qotoéco, KAAO e€ival vo €UMAOUTIOTEL TO paABNUa pPe TO
OUYKEKPLUEVO UALKO.

Il. Avaxeipion Sidaktéag UANG

[H katavoun twv SL6AKTIKWY WPWV TIOU MPOTElveTal elval evlelkTIKr). MECQ O€ QUTEG TG WPEG
nep\apBavetal o xpovog ou Ba xpelaoTel yia avakePaAANALWOELS, YPATITEG SOKLUAGCLES, EPYACLEC KAT.
Ol evbeIKTIKEG SpaoTnPLOTNTEG TToU TieEpAAUPBAVOVTAL OTLG TOPOUOEC 08NYIEC WG ETLTAEOV SLOOKTLKO
UALKO TTPOEPYOVTAL QO TO TPOYPOUO OTIOUSWYV yLa To AUKELO Kal Tov odnyd yla Tov eKMOLSEUTIKO
TIOU eKmovhBnkav oto mAaiclo g mpaéng "Néo IxoAesio" kal pmopolv va avaktnBouv amo tov
Lototomo tou IEM: http://www.iep.edu.gr/neosxoleiops/index.php ]

KeddAawo 1°
(Npoteivetal va StateBouv 16 SL6AKTIKEG WPEG).
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Elcaywyn

TNV Ta€n autn ot pabntég Ba euBablvouv otov Aoylopo twv Stavuopdtwy. MNolo cuykekpluéva Ba
yivel avadopd:

Jtov oplopd tou SlavUopaTog, TO XAPAKTNPLOTIKA TOU Kol otn oxéon Metaly SLavuoudtwy
(mapdAAnAa, ioa, avtiBeta, ywvia Stavuopdtwy).

3TOV OpLOUO TWV MpPatswv tng mpdobeong, g adaipeong, tou moAAamAaciacpol aplBuol pe
Stavuopa (Babuwtdg moAAAMAQCLACHOG).

3TO YPAULKO cUVEUAOUO SLAVUCUATWY.

2TO ECWTEPLKO YLVOUEVO SLAVUCUATWV.

Jtnv napaotacn SlavUoUATOC O KAPTECLAVO GUGTNO CUVTETOYUEVWV.

Ta mapandvw amoteAolV amapaitnTe YVWOELG TIPOKELUEVOU VOl YIVEL Katavonth n Beueliwon tng
AvaAUTIKAG TewMETplOG TOU emumédou mou akoAouBel, KABWG KAl N  QAVILUETWILON TOAAWY
KOTOOTACEWYV TNG TPAYHATIKAG {wN ¢ Kot TtpoPAnpAtwy tng EukAeidelag Mewpetpiag.

Eotiaon o€ ONUOVTLIKEG LOEEG 0TO KEPAAALO TWV SLAVUCHATWY

To Oldvuopo OmOTEAEL XOPAKTNPLOTIKO TApASElypa €vvolag Tou OSopnbnke omd tn oOTevi
oaMnAenidpacn MaBnuatikwy kat QuoLkng.

‘Eva Slavuopa pmopel va avamapiotatal pe SladopeTIKOUG TPOTOUG. Q¢ TPOCAVOTOALOMEVO
guBlypapUo TUAUA (VEWHETPLKN avormapdotoon) Kot wg oAyePplkO OVTIKEMEVO pe T PonBela
CUVTETAYHEVWV.

Mpotdoelg kal Oswprpata TnG EukAeidelag Newpetplag anodelkviovtal e Xprion TwV SLOVUCUATWV.
§ 1.1, 1.2 Nporteivetaw va SateBolv 2 kot 2 wpeg avtiotoLyo

To Sldvuopa EL0AYETAL WG TIPOCOVATOAOUEVO eUBUYpOUO TUAKA. OL Tpdtelg TnG mpdaobeong Kal Tou
noAamnlaclaopoly  Sdlaviopatog pe aplOpd, mapoucidlovtal Ue tn Ponbela TNG YEWMETPLKAG

gnonteiog Kol toviletal Wiaitepa 6t éva omotodnmote Swdvuopo AB  pmopel va ypadrel wg

stadpopd OB —OA | 6mou 0 eivar éva omolodrmote onueio tou xwpou.

§ 1.3 Npoteivetou va tateBolv 2 wpeg
A) Na Ttoviotel OTL n Kav Kol ovaykaia ouvlnkn mapaAAnAiag Svo  SlavuoudTtwy

O/ /p<0o=Ap U) = 0) XPNOLLOTIOLELTAL YLA TNV ATOSELEN TNG CUYYPOUULKOTNTOG TPLWV ONUELWV.

_\+OB

B) Eneldn apketol podntég avthapBavovtat tov timo OM = ——— w¢ Staipeon Staviopatoc

ME aplOuo, KaAo eival va tovioBel otL n ypadn autr eivat pia cOUBACN Kol 0TV TPAYLATLKOTNTA TO

2° péhoc eivar o ypoppkde ouvbuaopoc twv  Stavuopdtwy  OA ke OB, 8niash
OM=-0A+—=-0B,

2 2
) Na yivouv aoknoelg povo amo tnv A’ opada.

§ 1.4 Nporteivetal va datebouv 4 wpeg

A) Na 600el éudaon oto yeyovog OTL €va dlavuopa Umopel va avamapiotatal pe SLopopeTikoug
TPOMoUG. Q¢ MPOCAVATOACUEVO UBUYPAUUO TUNUA (YEWUETPLKN avarmapdotoon) Kol w¢ aAyeBpLko
oavtikeipevo pe tn PonBela cuvtetaypévwy. No tovioBel emiong n povadikotnta Tng £KPpacng
SLovUOUOTOG UE T OUVTETAYUEVECG TOU. H évvola Twv SlavuopATwY €lval GNUAVTLKH 0T YEWUETPLA
€av avaloylotel kavelg OtL n apdluovoouavin avtiotolyio evog onpelou tou emumédou pe €va
Slatetaypévo {elyog MpayUaTIKWY aplBuwv odnyel otnv «aiyePpomoinon» tng Mewpetplag, dSnAadn
OTN MEAETN TWV YEWUETPLKWY OXNUATWY UE aAYEPBPLKEG UeBOSOUG.

B) Mpw avadepbei n ouvOrkn naparAnAiog SLavuopATwWY, 0 EKMALSEUTLKOC VAL SWOEL TOV OPLOKO TNG
opiloucag 8U0 SlavuopATwY, 0 OTOLOG BPLOKETAL TPOG TO TEAOG TNG Mapaypadou.

EvOelkTika:

Ovopaloupue opilouoa SU0 SlavuoudaTwy o= \xl,yl) kaw B = (xzayz) Kat tn ouppoliloupe pe
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XN ) RIS , n .
TOV TIPOAYHOTIKO oplOpo =XV, =V, *X,, omou n 1 ypopun elvat ot
X, Vs X, W

OUVTETAYUEVEG TOU &avf)cuatoqa:(xl,yl) kat n 2" ypappr €lval oL CUVIETAYUEVEG TOU

dlaviopatog B = (xzayz) .

Tnv opilovca twv SlavuopdTwy (_i=(X1,yl)Kou B:(xz,yz) HE TN Ot£lpd Tou 6Givovtal, TN

GUPBOAOUE Kal pe det(&,p) . AnAadh det(a,p} Z‘ =XV, =V X,
X, W
) ) XN ) ) ) )
levikotepa, n Tmopootach D= =XV, = VX, ovopaletalL opilovoa Kal ElvoL €vog
Xy Y
2 2

T(POYLATLKOG OpLOUOG.

§1.5 Mpoteivetal va StateBouv 6 wpeg
A) Na pnv 816axBei n vronapaypadoc «Mpofolin Staviouatog o Stavuopo»
B) Na pn yivouv:
» Ouaoknoelg 8, 9 kat 10 kat 12 tng A" Opadag.
» Ouaoknoelg 1, 3,9 kat 10, 11 tng B’ Opadag.
» OLTlevikég AOKNOELG.

IX0A0

Mpoteivetal va yivouv w¢ Spaoctnpldtnteg KAMOLEG amd TG EPWTNOEL Katavonong Onmwg yla
mapadelypa, oL epwtnoelg 6, 7 kot 13. ISwaitepa, n 13 Oo OVTLUETWILOTEL YE TOV OPLOUO TOU
€0WTEPLKOU yLvopévou, adou n pofoln mAEov 6ev SLEAOCKETAL, LE OTOXO TNV KATAVONGCN TOU pOAou
™G ywviag kat otL §gv LoXUEL n LOLOTNTA TG Staypadig 0To ECWTEPLKO YIVOLEVO.

MNpotelvopeveg ApaoTnPLOTNTES

Ag SoUpe TWPA PEPIKEG SPAOTNPLOTNTEC TOU UMOPOUE VoL UAOTIOLGOUE 0TV TAEN UE TOUG HadnTég
pag. H mpwtn pactnplotnta cuvdéel ta Mabnuatikd pe tn Quoikn. H Seltepn Spaotnpidtnta Sivel
™ duvatdétnta oto padnti va ouvdéel, SlOTUTIWVEL Kal amobelkvUEL POTACELS TNG EUukAeiSelag
Fewpetplog Pe To SLAVUOUATIKO Aoylopo, ald va akolouBel kat tnv avtiotpodn mopeia. TEAoC, n
it Spaoctnpotnta’ avadépetal oe Eva TPOPBANHA QO TOV TPOYUATIKO KOO0, GTIOU Ot HOBNTEC
povtelomololV to MPOPANUA UE XPRON TWV SLAVUCUATWY KAl QmovIoUv oTo TEAOG HE TN GUOLKN
yAwooa. Av kal lval autovonto, emonpaiveTal OtL av Eva mPOPAnUa anattel TUMOUG | OXECELG amd
GAAo emioTNOVLKO Tebio, auTtd Slvovtal oToug pabnTég.

Apaotnplotnta 1

H dUvaun tTou dLaypappaTog EXEL LETPO Fp =20N kat oxnporitet ywvio 8° pe 0 opZdvrio £dadoc.

To BayovakL cupetatl 100m Katd unkog tou edadouc.

a) Na untoloyiote to €pyo Tng
SUvaung otav n ywvia eival
30°.

B) EmAé€te SUO GAAEG TLUEG
yia ™  ywvie 0° kot
umoAoyiote To €pyo ot KABe
neplmtwon. 2uykpivovtag ta
QMOTEAECLLATA UIMOPELTE VO SLATUTIWOETE KATIOLN ELKACLQ;

ZXOAIO

H ouykekplpévn Spaoctnplotnta oTtoxeVEL Vo CUVOEDEL TA LOBNUOTIKA Pe TN GUOCLKH Kol EPAPUOYEG

"H ovykekpipévn Spaotproma éxet ohevdet and to Piprio: THOMAS Ancipootikéc royiouée, Téuos
1 twv Finney, Weir & Giordano, oeh. 697, IIEK, Hpdxhewo 2011.
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TOU TPAYHATIKOU KOOHOU. EaTLalel oTo YEYovOg OTL To £pyo Sev eival timota GAAo, Tapd TO ECWTEPLKO
ywopevo §U0o SLavuouaTiKwy LeyeBwv. Tng SUVAUNG KaL TNG LETATOTILONG.

Apaotnplotnta 2
1 1

r T 2
Ta Slavbopata @ kat [ Tou eNUTéSou LkavomolouV Tn oxEon ‘0{ -p .

2 I T
= |a| +‘ p

1 1
Na e§etdoete av n ouykekpluévn oxéon tkavoroLteital yla onowadinote dtavvopata & kat [ tou

ETWESOU 1 LOVO O€ OUYKEKPLUEVEG TIEPLITTWOELG.

Mpoomabnote va epUNVEUCETE YEWETPLKA TO TIPONYOU LEVO CUUTEPACHA OAG.

Ev&ewktikn AUon

H ouykekplpévn dpaotnplotnta cUVEEEL TO SLOVUGUATIKO AOYLopO He Thv EukAeibela Mlewpetpia. Ito
TPWTO EPWTNHUA AVOUEVETAL, OL LOONTEC va eDAPUOCOUV TIG LBLOTNTEG TOU ECWTEPLKOU YLIVOUEVOU Kal
gpyalopevol, Kupiwe aAyeBpikd, va kataAnéouv OTL N CUYKEKPLUEVN OXEOn LOXUEL OV KOL UOVO Qv T
StavUoporta eival kabeta.

Me to S€UTEPO EPWTNUA ETLXELPOULE VO OTTLKOTIOL)OOUV oL pabntég tn dobeioa oxéon. Etol, pe
uuu Ul 1
onueto avadopdg to O Ba kataockeudlouvv ta Stavvopata OA =a kaw OB = S, ondte Ba eivaw
uuu uuu uuu

r I
a—f =0A—-0B=BA, 6nwg daivetat kat oto oxfua.

OL HaBnTéG, OTn OUVEXELD, QVOUEVETAL va €PUNVEVUCOUV TA HETPA TWV SLAVUOUATWYV WG HUNAKN
r T T2

a—-pf L| 8oty ypadouv otn popdn:
(AB)2 =(OA)2 +(OB)2 , yla va kataAnfouv oTo CUUMEPACHA OTL LOXUEL, av Kal povo av To Tpiywvo OAB
1

1
elvat opBoywvio, SnAadr av kat povo av ta Staviopata @ kot [ eivat kdbeta.

2 T2
€UOLYPAUUWY TUNUATWY, OTIOTE Th OXECN = |0£| +

Apaotnplotnta 3
‘Eva agpookddog mou MeTd pog avatoAdg pe toxutnta 500 km/h amouoia avépou, cuvavtd Gveuo

taxutntag 70 km/h, mou nvéel oe katsvBuvon 60" avatoAikn-Bopelovatodikn (oL kateuBUVoeLg
opifouv ywvia n omola UETPLETAL amO TNV PWTN KatewBuvon dnA. TNV avatoAwkr), tpog Tn Seltepn
katevBbuvon, 6N\ tn PopeloavatoAwkr). To aegpomAdvo Slatnpel ToV TPOCAVOTOALOMO TOU TPOG
oVaTOAAdC, WOTO00 AOYW TOU QVEHOU, N TaxUTNTA TOU WC MPOoG To £€6ad0C AMOKTA VEO HETPO Kal
katevBuvon. Bpeite ™ véa kateuBuvon tou
aepookadoug.

Evéelktiki AUon

‘Eotw 114 N TaxUTNTA TOU AEPOCKAPOUC TIPLV
v enibpacn Tou avéuou Kat \l/ n toxutnta

r
Tou avépou. Tote éyoupe: |u|=500 Kol

r ) ) ) .
|v| =70 . Znteitow To pétpo kat n Popd tng t ~ = ;

1 1
OUVIOTOMEVNG U +V . YmoBétoupe OTL ©
BeTKOG nULagovag Twv X Selxvel mMPog tnv ’
AvotoAn kalt o Betkog nuuaéovag twv Y 0
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T
TPOC Tov Boppd. 2to cUoTnpa AuTo To SLvuouo U = (500, 0) KOLTO

\r/ = (700‘1)1/600, 7077,u60°) = (35, 35x/§). Emopévwg, Lrt +\r/ = (535, 35\/3) KOl CUVETIWG

r r 2

i +v] = 535"+ (35V3) ~538.4.
ErumAéov, yia Tn ywvia € mou oxnuartilel n kateBuvon Tou agpookddoug UE TNV AVOTOALKA
35\3

535

Epunveia: H véa taxitnta tou aspookddoug Ba eivat mepimou 538,4 km/h, evw n véa mopeia tou

katevBuvon oxvel: £QO =

, , 0 , ,
elvaw mepimouv 6,5° avatoAkr-Bopeloavatohiky.
B’ tpomog
’ ’ r r ’ ’ ’ ’
MrmopoUpe va umtohoyiooupe To |u +v| LE XPNON TOU E€0WTEPLKOU TETPAYWVOU KAl TN Yywvia Twv

, T T T y . .
6L(XVUO'H(XT(1)V u Kol u +v HE XPNON TOU ECWTEPLKOVU YLVOULEVOU.

KeddAato 2°

(NMpoteivetal va StateBouv 14 SL6AKTIKEG WPEG)
Elcaywyn
Katd tn ¢oitnon toug oto Mupvaoto, ol pabnteg éxouv €NBeL 8N os emadn e €vvoleg TNG AVAAUTLKAC
lewpetpiog. 2tnv B’ Aukelou okomelUoupe o mepattépw epPPabuveon BepeMwdwv INTNUATWY TG
AvaAutikic Mewpetpiag. Ta B€pata mou oxetilovtal pe TNV eubeia mopouoLdlovTal CUCTNUOTIKOTEPA
KOl Pe peyaAlTepn MANpOTnTa Kal akpifeta. Toviletal n onuacio tou cuvteleotn dteBuvong (kAlong)
pLog euBelag, pe tn PonBela Tou omoiou Slatuntwvovtal ol cuvlnkeg mapalAnAiag kat kaBetdTnTOC
600 gubewwv. EmutAéov, mpocdlopifovratl ot Stadopeg popdég tng e€lowong Tng euBelag, n yevikn g
popdn, kabwg kal To cUvoAo Twv guBelwyv ou SLEpxovtal amno éva onpeio. Me tn dtdaokalio authg
NG EVOTNTAG EMISLWKETAL OL HadnTtég va e€olkelwBolv pe TIg uebddoug tng AvaluTikig MNewpetpiag,
KaBwWE KOl VO KATAVOCGOUV TI SUVOTOTNTEG TTOU TIAPEXEL WG HaOnUaTiko epyaleio otn Slepelivnon
Kal anodel€n mpotdoewyv Tt EukAeidelag Mewpetplag, aAAG Kol o€ EPLOXEG GAAWY ETILOTNUWV.
Mpoteivetal, n ditdaockalia Tng eubeiag va €xel WG 0TOXO, VA UIMOPOUV OL HAONTEG va AMOVIOUV OTLG
TIAPAKATW EPWTNOELG:
Me molov tpoémo ouvdéetal n kAion tng eubeiag, o Adyog petafoAng petafy dUo onuelwv TNG KAl O
ouvteheotng SteBuvong Staviopatog MapdAANAoU TTPOG AUTHY;
MNwg eAéyyoupe av SUo euBeieg eival mapdAANAeG 1) KABETEG Ue XPron TwV cuvteheotwv SlevBuvong;
MNwg eAéyxoupe av dVo gubeieg elval mapdAAnAeg ) kaBeteg 6tav Uia Touldylotov ek Twv SUo Sev
€xeL ouvteleotn &levBbuvong.
Nwg PBplokoupe tnv €fiocwon eubeiag otav: a) SlEpyeTal amd yvwoTto OnUElo Kal €XEL yvwoTo
ouvteleotry SlevBuvong 1y eival apdAnAn otov x'x, B) Sivovtar Svo onpeia g, y) Sivetan éva
onuelo g kat elvat mapdAAnAn og yvwoto SLlavuopa;
MNwg amobelkvUouue OTL €va onuelo avnkel oe pla euBeia kat OTL Tpla onueia eival cuveuBelaka;
Elval onuavtikd va Katavoroouv ol Habntég otL éva onpelo avikel otnv euBeia av kal povo av ot
OUVTETAYMEVEG TOU emaAnBelouv tnv eflowon tge.
Molwa eilval n yevikn popdn efiocwong guBelag kal pe molo tpomo mpoodlopiloupe éva dlavuoua
KABeto Kkal éva Slavuopa mapaAAnlo pe Baon tn yevikn popdn tng e€lowaonc;
Moleg eival oL oxetikég Bfoelc SUo eubswwv oto emimedo kal Mw¢ Slepeuvatal aAyefplka To
CUYKEKPLUEVO EPWTNUA UE XProN TwV 0pl{oucwy;

§2.1 Npoteivetot va StatebBouv 4 wpeg.
Mpoteivetal va 600el blaitepn éudaocn otoug SladopeTkoUC TPOMOUC E TOUC OMOLoUG UImopEl va
ekppacBel o ouvteleotn¢ SielBuvong euBeiag kal oto otL Sev opiletal cuvteleotr¢ StevBuvong yla

. ' . . ! . n . . ’
v euBeia mou eivar mapdAAnAn otov afova V). Na tovioBel emiong, OtL amd TO oOnueio
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M(XO, yo) SLepyovtal oL eUBeieg pe eflowoelg: YV — Y, = X(X—XO) KaL X =X, .

§2.2 Npoteivetot va StateBouv 6 wWPEeG

Na 600¢el éudaon oxL povo otn yevikn popdn efiowong eubelag, aAAd KoL oTn OXECN TOU UTIAPXEL
peTa€l Twv ouvieheotwv TG £€lowong Kal TwV CUVIETOYUEVWV Tou SLavUoUaTog Tou Elval
napdAAnAo f kaBeto mpog tnv eubeia. Itnv mapaypado auth elcdyetal n dtadikaoia emiluong tou
YPOUULIKOU cuoTApaTog 2x2 Ue t UEBodo twv opl{louowv, oe cuvBUAOUO UE T OXETIKA Béon duo
guBewwv oto eminedo. Emeldr) dev mMePLEXETAL TO OXETKO B€pa oto oxoAkd BLBAlo, mpoteivetal n
TapaKkATw SLEAKTLKN TopEela.

Ag elvat

A -x,+B -y +[=0 pe A, 207 B, %0
A,-x,+B, -y, +I,=0 pe A, #0n B, #0
oL eflowoelg 6Uo eubewwv €, KOl €, oto eminedo avriotoa.

Tig e€loWOoELG QUTEG UmopoU e va TIg ypadoupe tooduvapa we e€AC:
Ax +B -y =-I pe A, 07 B, =20
(1)
A,-x+B,-y=-T, pneA,#07B,#0
Tote Aépe OTL EXOUME EVa YPOUULKO cUOTNHA SU0 €§LOWCEWV e SU0 ayVWOToUG 1 aAALwG Eva
YPOUULIKO cuoTnua (2X2).
Ta Swaviopota ﬁl =4y 131) Kol ﬁz =4y, Bz) elval kdBeta otig eubeieg € Ko &,

avtiotola. Emopévwe, Ba mpoadlopilouv Kal Tn oxXeTkr B€on Twv UBELWV AUTWV.

B
- - - = 1
H opifouca twv Slavuopdtwv 1), kat T,, N det(mﬂh) = ‘A B eneldr oxnuatiletal anod
2 D2
TOUG OUVTEAECTEG TWV AyVWOTWY TOU cuoThpatog (1), ovopdletal opilouca TOU CUCTHAUOTOC Kal
A, B,
oupBoAitetat pe D, snrady D =
A, B,

ALAKPIVOUHE TLG TTEPUTTWOELG:
Av ta Stavuopota ﬁl = \AI,L))]) Kol ﬁz = \Az,Bz) Sev elval oUYYPOUULKA, TOTE LoodUuvapa
A, B,

0= D=#0(2

2 2

det (7,1, ) zv <

Emopévwg, oL eubeieg €, kal €, TEpvovtal To onpeio TOUAG EXEL CUVTETAYUEVEG TN povadikn Avon

Tou cuoThuatog (1).

Av D=0, t6te 1o008Vvapa ta ﬁl Ka ﬁ2 elval ouyypappikd KoL EMOPEVWSG, oL EUBEiEG €, Kal €,
elval mapdAAnAec. Na toviotel OTL n €vvola Tng mapaAAnAlag voeital umo TNV  AVAAUTIKA TNG
€kdppaocn. Anhadn, oL euBeieg eite Sev €xouv kavéva koo onpelo, gite Tautilovtal KaL €Xouv Anelpa
kowd onueia. Emouévwg, 6tav D =0, téte 1o ovotnua (1) eite eival advvaro, site éxel dmelpeg
A0oelg avtioTolya.

EVOAAOKTLKA TPOGEyyLon
Avti twv koBfétwv OSlavuopdtwv, 6a UMOpPOUCOUE VA XPNOLUOMOLCOUUE Ta Slaviopata

9, Z(Bl,—Al) ko O, Z(Bz,—Az) nou elvan mopdMnAa ot eubeieg €, kat €, avtiotola.

Tote ta Stavuopata Ba mpocodlopilouv Kol TN OXETKN B£on Twv uBslwv auTwv. ALAKPIVOUUE TIG
TIEPUTTWOELG:

Av ta Slavbopara 8, =(B,,— A, ) ka 6, =(B,,— A, ) Sev elvat GUYYPOUULKA, TOTE
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- B -
det(8,,8,) 20| ' !|#0<-BA, +A B, %0

2 _Az

A B
’ 1 ’ 1 1 1 ’ ’
H teleutaia oxéon ypadetar kaw D = #0 (2). H ouykekpévn opifouoa Tou amoteAeital
A, B,
o TOUCG CUVTEAEOTEG TWV OYVWOTWY TOU OUOCTNAUOTOG, AéyeTal opilouca Tou cuoTApatog. H oxéon
(2) onuaivel .oodUvapa 6Tl oL eubeieg €, KOl €, TEUvVOVTAL KOL TO ONUELD TOUNAG EXEL CUVTETAYHEVEG

™ povadiki Abon Tou cuotrhpatog (1).
Otav ta Stavuopata eival mapaAAnia, Tote

Py —a,
=0 B,a,+a,p,=0=D=0

det(3,,5,)=0 < 5 o

Adou ta dlaviopata 8, =(f,— OL]) kaw 8, =(B,,— az) elvat tapdAnAa, TOTE Kol oL AVTIOTOLXEC

eubeieg €, kat €, eival mapdMnAec. Na toviotel 6tL n Evvola tng mapadnliag voeitatl un6 tnv

QVOAUTLKN TNG EkPpacn. Anhadh, oL euBeleg eite Sev €xouv Kavéva Koo onuelo, ite Tautilovtal Kat
£xouv dmelpa Kowd onueia. Emopévwe, 6tav D =0, t61te 10 oUotnua eite eival adlvarto, eite éxet
Qmelpeg AUOELC.

ZxoA0

Mpoatlpetik@ o 616dokwv Ba pmopolos, pe Tt Ponbela twv oplloucwy, va TPOXWPHOEL OTh
Slepelivnon Twv cuvOnNKWwv KATW omod TIC omoieg ot mapdAAnAeg eubeieg dev €xouv Kkavéva Koo
onuelo i ouuminrouy.

Ma mapadewypa: OL euBeieq € koL €, TEUvOUV Evav TouAdxlotov amd toug dfoves. Eotw oOTL

. ' . . , . I ,
TEuvouv Tov )Y . TOTE, N €, TOV TEUVEL OTO ONUElo pE TETAYHEVN —B— KaLn €, oto onueio ue
1

r

. 2 , , ,

TETayUéVN — —— . ITnV Mepintwon auth, oL eubeieg €, kat &, :
B,

Jupminrouv av Kat povov av

I, I, I, B
—=—=<IB,=BI,<IB,-BIl,=0& =0 D, =0
Bl Bz Fz Bz
Fl Bl
omou Dx = r Bl H opilouvoa Dx TPOKUMTEL amnod tnVv opilovoa D, av n oTAn Twv CUVTEAECTWY
2 2
Tou X avikataotabel amd toug otabepols Opoug tou cuothiuatog (1). Me mapouolo TPOMo
A T

npoKUTTEL Kat N opifovoa D, = , yla TNV omola eUKoAa SLATILOTWVOUNE OTL Dy =0. Na

’ AZ FZ

ONUELWOEL OTL o€ OAEG TIG TIEPLUTTWOELG UTIAPXEL CUVTEAECTI G AyVWOTOU SLAdOPETIKOG Ao TO UNEV.
Agv £X0UV KOVEVA KOO GhUELO v KA LOVOV Qv

rL T I B
L2 2oTB,#BI, ©IB,-BI,#0<| | |20 D, #0
Bl BZ rZ B2
SUUTMEPOAOUATIKA
OPIZOYzA | 2XETIKH ©E2ZH AYO EYOEIQN I AYZEIZ 2Y2THMATOZ
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Movadikn AUon
D=0 Ot euBeieg Tépvovtal (LovadLko Kowo .,
n — X —
onpeio) x Kot y=—
Ol guBeieg bev €xouv Kavéva Koo Abuvarto
D=0 onueio n
n Anelpeg AUOELG
OL euBeleg oupminrouy (anepa Kowa
onueia)

Na toviotel pe anmAd aplOunTikd mapadeiypato OTL oTnV MEPIMTWON OMOU OL CUVTEAECTEG
A,,B,,A,,B, 8eveivaiundév novvBrikn D=A B, —A,B, =0 &nhwvel 6t ot cuvteheotég

elvat avdhoyol kat ot euBeieg éxouv iooug ouvteheotég SlelBuvong, evw ot opilouceg D, Dy

kaBopiouv av n avahoyia oxvet kat yia toug ouvteheoteg 1, I, , ondte oL euBeieg tavtifovay, f

Sev LoyUEeL ontoTe oL euBeleg elval mapAAAnAEG.

Mpoteivetal va 616axBolv aoKAOELS TTOUPAUETPLKWY oUCTNUATWY arod to BLBAio tng AlyeBpag B
Aukelou uTo to plopa TNG OXETIKAG B€ong SUo gubeLwy.

H S8udaxtikn mopeia tou Oa emileyel Sev Ba eival otnv e€etactéa UAN. OL HaBNTEG OUWG TIPETEL VAl
YVWpPIouv Kal va XpnoLUOTOLOUV O€ QKN OELG TOL CUUTIEPACLATO TOU TTAPATIAVW TIVAKAL.

§2.3 Mpoteivetal va StateBouv 4 wpeg

Mptv 80600V oL TUToL TG AmodoTacnS onUelou amo subeia Kat tou epfadol TpLlywvou, oL HadnTtég va
enefepyaoTolv SpaotnpLdTNTES, OTIWE OL TTAPOKATW SVo:

1™ Atvovtat n euBeia kot To onpeilo A(5, 2). Na Bpebouv:

i) Hefiowon tng evBeiog ¢ mou Siépxetatandto A kot lval kdBetn otV € .

ii) Ot ouvtetaypéveg Tou onueiov Topngtng ¢ petnv €.

i) H andotaontou 4 andé TV €.
3TN ouvéxela, va dnAwOel otoug padbntég OtL pe avdloyo tpomo pmopsl va amodelyBel o tUTOC
andotaong evog onueiou and pia eubeia, o omolog kat va So6kel.

2": Aivovtat ta onpeia A(5, 2) , B(2, 3) kot I’ (3, 4). Na Bpeboulv:

i) Heiowon tng evBeiag Bl .

ii) To voc AA tou tprywvou ABI™ kaw

iii) To epPaddv tou tpywvov ABI .
3TN ouvéxela, va dnAwBOel otoug padntég OtL Pe avaloyo Tpomo pnopel va anodelyBel o TUMog Tou
€UPBadol TPLYWVOU TOU OToLoU £lval YVWOTEC OL CUVIETAYHEVEG TWV KOPUDWV.

B) Na pun yivouv:

» Hdoknon 7 tng B' Opadag.

» Ano tg levikég Aoknoelgol 3, 4, 5, 6 kat 7.

Mpotewvopeveg Apaotnplotnteg o€ 6Ao to kepaAalo
Ag SoUpE TWPA PEPLIKEG SPACTNPLOTNTEC TTOU UMOPOUE VO UAOTIOLGOULE OTNV TAEN WE TOUG HaBnTég
Hog

Apaotnplotnta 1
Na CUUITANPWOETE TA KEVA OTOV TIAPAKATW TIVOKA
Zuvteleotng Y, =V,
KAion euBeiag | SievBuvaong X, — X,
Stavuopartog
lwvia ®=30°
evBeiag e | ,,—go°
to,v agova w—=150°
x'x
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Awavuopa 5 _ (3, ﬁ)

napdAAnio |
TPOG TNV o =(—1, —\E)
guBeia T

Inueia NG
guBeiag

Ol paBnTég KaAoUVTAL Vo GUUITANPWOOUV Ta KEVA Kal va cuv8Eoouv £Tal TNV KAlon tng eubeiag, to

Lh . Avapévetal

X; =X

ouvteheotn SlevBuvong tou mapdAAnAou dlaviopatog kal to mnAiko iapopwv

VO TTAPATNPAOOUY OTL Ol TLHEG TWV TPLWV peyeBwv TauTtilovtal Kal KoTd cuvénela ekbpdalouv tnv idla
pabnuotikn évvola.

Apaotnplotnta 2
OewpoUl e TIG eubeieg pe e€lowoelc:

(1-V3)x+(1++3)y=8 (&)
x+\By=1 (&)

1
a) Na mpooblopioete SUo Slaviopata ¥, Kot U, TOU va elval kKaBeta otig eubeieg & kat &,

avtiotola Kot va Bpeite Ta HéETpa TouG.
B) Na Bpeite tnv ofeila ywvia mov oxnuatifouv ot euBeieg petafl touc.
v) Na Bpeite to onpeio toung twv eubetwv.
Apaoctnpotnta 3  (Emiluon yewpetpikol mPoPAANATOG HE
dAyeBpa)
Na amnodeiéete OtTL oL Slaywvieg €vog TapaAAnAoypapou
Syotopouvtal.
Evéelktiki AUon
To {ntoUpevo amnoteAel pia anod Tg PAcIKEG LOLOTNTEG TWV
mapaAAnAoypappwy. Auto mou BEAou e OHWC TWPA, Elvat
va tnv anodeifoupe pe xprnon tg alyeBpag. EmAéyoupe
Aounov  éva KatdAnAo oUotnua ouvietaypévwy. H
KATAAANAOTNTA £XEL VA KAVEL LLE TN XPHon 000 To duvatdv
Ayotepwv ayvwotwv. Na mapadeypa, Oa pnopovoape
va £XOUUE TO SIMAavO oxnUa e Toug Afoves. OewpwvTtag

A, 6) T+ 3.8)

to onueio A(0,0) we apx) twv afévwv, To onueio A0 BlA0)

uu
B(ﬂ,O) KOl To onpeio A(a,&)_ Tote AF=(0¢+,8, 5),
omote 1o onuelo I' €xeL TG BLEG OUVTETAYHUEVEG. ALECA TIPOKUTITEL OTL OL CUVTETAYHEVEG TOU PECOU

, , a+p o) , , , , ,
Tou TUApartog Al sival — 5 OTMWC OKPLBWE CUPBAIVEL KAL LLE TLG CUVTETOYUEVEG TOU HECOU TOU

BA. Emopévwg, ol Staywviol tou mapailnAoypdppou Sixotopouvtal.
Apaotnplotnta 4
Me tn Xprion tou Aoylopkol GeoGebra va emihé€ete tpelg Spopeic A, B, T Kal va TAPOOTHOETE

T 1
ypadkd ta Stavuopata X Z(A,B) kat O Z(B,—A), kKabBwg kat tnv eubesia € pe eflowon
1 1
Ax+By =1". Na unoloyicete emumAéov To pHETPo TG ywviag Twv Stavuopdtwy A kot 0 , KaBwe Kat
1
TO MUETPO TNC ywviag mou oxnuartilelt to Stavuopa 7 pe tnv eubela € Kal, OTn OUVEXELD, va

62




OUTTOVTIOETE OTA MOPAKATW EPWTHUATA: .

Mota eival n oxéon twv SLaVUCUATWY 111 Kat O , TO00 METAEY TOUC, GO0 Kal He TNV ubsia €, 6tav
petaBdaAloupe to A ) to B;

MNwcg Kwveital n eubeia g, 6tav petafdarlouvpe pévo o A i Lovo to B f pudévo to T; MNa va anaviioete
OTO EPWTNHA QUTO EVEPYOTIOLELOTE TO (XVOG TNG euBeiag € Kot LeTABAAAETE SLASOXIKA TOUG SPOELS A,
B, I, adou mponyouuévwg SLaTnproeTe otnV emLpAVELX Epyaciag Lovo tnv euBeia kal Toug Spopeic
KoL anmokpUYPete OAa Ta untoAouna (BAEME MAPAKATW OXAUA ).

Amobeite oV T(pONyoULEVO
LOXUPLOUO OaG.

v
A=3
— e
B=1.75

—

evbeia pe efioworn

r=5 c:Az+By=T
e

7= (A,B)
@y 90°
* ol W= 90 =

| —

Apaotnplotnta 5
AlveTaL N TIOPOKATW OLKOYEVELX YPAUULKWV EELOWOEWV:

g (£ -A)x=A-y=2-3) AeR,
Me to Aoylopikd GEOGEBRA smhé€te éva Spopéa A mou va maipvel TLpég amd -20 £wg 20 pe avénon
0,2 kat mopaotiote ypadkd tnv &,
MeTakivrote To Spopéa yla va LETABAAAETE TLG TULEG TOU A KOL QTTAVTHOTE OTO EpWTNMAL: «TL
TIOPLOTAVEL N € yla TLG SLadopeG TLUEG TOU A#0 xkautiyia A =0 ;» Anobeite Tov LoxupLopo oac.
Népte Vo tuéc tou A, ya mapddeypa A=1, A =2, MOPAOTHOTE ypadIKd TLC & kaL &, , Bpette g
CUVTETAYMEVEC TOU ONELOV TOUNG TOUG A Kal emiBeBalwote alyeBpLIKA TNV amavtnor) oag.

Evepyomotrote to {Xvog tng €, , LETAKLVAOTE TO Spopéa yia vo LETABAAAETE TLG TLULEG TOU A kau

eléy§teavol €, A € R 8iépyovrat dAec ané to onueio A. EnaAnBelioate Ty elkaoia oag

oAyeBpLka.

KepdAaro 3°
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(NMpoteivetal va StateBouv 20 SLEAKTIKEG WPEG)
(EvSewktikn katavoun wpwv: §3.1-10 wpeg, §3.2-4 wpeg, §3.3-2 wpeg, §3.4-2 wpeg, §3.5-2 wpeg)

Elcaywyn

H HEAETN TWV KWVIKWV TORwV amoteAel o ductoloyikr) SLOOKTIKN €EEAEN UETA TN HEAETN TNG
guBelag, mou ekdpdletal pe e§iowon mpwtou Babuou, adol n avalutiki Toug Ekpacn AVILOTOLXEL
oe gflowoelg 2° PBabuol. Katd t Sidackaiia tou kedbahaiou mpoteivetal, vo §0Bei éudaon ota
TAPAKATW onuela:

KaBe kwvik toun €elval YEWUETPIKOC TOMOG onpelwv Tou emutédou Ta omola LKAVOTOLoUV
OUYKEKPLUEVN KABe dopa dLdtnta.

O TN TNG EKKEVTPOTNTAG KOOOPLZEL TN LopdN TNG KWVIKAG TOMNG.

OL LBLOTNTEG TWV KWVLIKWY TOLWV €X0UV TIOAAEG TIPAKTIKEG EPOAPUOYEG.

2TOX0¢ £lval va umopouv oL HabnTtég va amavtolV OTIC TAPAKATW EPWTHOELG:

Moati ovopuaoOnkav KWVIKEG TOUEG 0 KUKAOG, n apaBoAn, n EAewdn kot n untepBoAn;

Mwg opiletal o KUKAOG, N mapaBoAn, n EAAeldn Kot n ultepPBoAn;

Moleg elval oL EELOWOELG TWV KWVLKWV TOUWV;

Mwg opiletal n ebpanmtopévn o €va ONUELO ULOG KWVLKAG TOUAG Kal Tola ival n e€lowon tg; (uovo
yla Tov KUKAO Kat Thv mopofoln).

Mwg opifovtal oL ACUUMTWTES TNG UTEPPOANG;

§3.1 Mpoteivetal va StateBouv 10 wpeg

Na yivel umevBiuLon Twv BAaoKWV LELOTATWY Tou KUKAOU TIOU €X0OUV YVWPIOEL Ol HaBNnTEC Katd TN
Sidaokalia tng EukAeibelag Newpetpiag. Mpoteivetal yia tnv epeon tng e€lowaong Tou KUKAOU va pnv
600el €udacn povo otnv edoappoyr tou TUMou, aAAd Kal otnv €UpPech TNG HE TN HEBOSO TNG
CUUTANPWONG TETPAYWVOU.

§3.2 Mpoteivetal va StateBouv 4 wpeg

Mpw 600l o tumog g e€icwong tng mapaPoAng, va AuBei éva mpoPAnua elpeong eflowong
napaBoric tng omoiag Sivetal n eotia kat n dteuBetovioa. MNa mapadetypa tng mopoPolig Le eotia
to onueio E(1,0) katSieuBetovoa tnv eubeia §: x =—1 .

MEe Tov TPOTO AUTO oL LaBNTEG Epxovtal o€ emadn Ke tn Baotkn W6Ea tng anddelgnc.

§3.3 Mpoteivetal va StateBouv 2 WpPeg
A) Mpwv 600el o tumog ¢ eflowong g EMAewdng, va AuBel éva mpoBAnua elpeong eflowong
EMewbng Tng omoiag Sivovral ol eotieg kat To otabepd dBpotopa 2a . MNa napddetypa tng EMewdng

pe eotiec ta onpeia E '(—4,0), E(4,0) kot 200 =10. Aev Ba yivouv oL ackroelg 5,6 kat 7 tng A’

opadag mou avadépovral otnv epantopévn g EAeLPNG.
B) Na un 606l éudaon oe aoKAOEL TTOU AVOAWVOVTAL € TTOAMEG TIPAEELG

§3.4 MNpoteivetal va StateBouv 2 WpPeG
Ao tnv mapaypado autr va Yivouv amAEG aoKNOELG UE aplBuntika dedopéva kal povo. Asv Ba
vivouv ol acknoelg 4, 5 kat 7 tng A opadag ou avadEpovrtat oTnV ePpantopevn TG UTEPPOANG.

§3.5 Mpoteivetal va StateBouv 2 wpeg

Ao tnv napaypado avtn Ba ddaxOel povo n umonapaypadog «IXetikr 6€on eubelag Kol KWVIKAG»
KOL Ylol KWVIKEG TNG MopdnG Twv mapaypddwy 3.1 kat 3.2. ‘Etol, ol padntég Ba yvwpicouv tnv
oAyeBpLKN €pUNVELD TOU YEWUETPLKOU OPLOMOU TNG EPATITOUEVNG TWV KWVIKWY TOUWY KAl YEVIKOTEPQ
TNG OXETIKNG B€0nG euBeiag Kal KWVLKAG TOUNC. MpoTelvetal n emiluon amAwv 0.0KACEWV, OTWG Elval n
aoknon 4 tng A’ opadag.

ApaotnplotnTa
a. Na avtiotolyioste kdBe otolyelo TG MPWTNG OTHANG TOU MivaKa Tou akoAouBel pe To avtioTolyo
Tou otn 6eltepn oTAAN:
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E§lowon KwvikA Topn
9x> —y> =0 ‘EMewbn
X’ +y’ —4x+2y—6=0 YrepBon
y' —2x-2y+1=0 MapaBoln
4x° +y’> —8x+2y+4=0 Zelyog evBeLwv
X =y +2x—4y—4=0 KokAog

B. Opola yia Tov mivaka:

Ekkevtpotnta | Kwvikr topn

NG) KukAog
2
0 loookeAng untepBoAn
YriepPBoAn
EMewdn

%a|4>|m v | &~

Ev8elkTIKEG PndLakég SpaoctnpLotnTeg

Evéewktikn Spaotnpiotnta 1:
Topég kwvou pe eminedo. Mikpomeipopa, avoptnUEVO OTO
«Dwtodevtpor, ywa tn Slepelivnon Twv TOUWV €VOG Kwvou €va s a
eninedo. O xprnotng pmopel va Slepeuvnoel To €160G TG KAUMTUANG
Tou TipokUTTEL (EAAeLPN, tapaBoAn, urtepBoAr], KUKAOG), GE OXEON e
™ B€on kot TV KAion Tou emumédou Toung, kKaBwWe Kat TN ywvia tng
KopudHC TOU KWvou.
http://photodentro.edu.gr/lor/r/8521/5654?locale=el

Evbewktikn Spaotnpiotnta 2:
H évvola tng €Meudng mpotelvetal va yivel pe o SlEPELVNTIKO
Pomo pe t Spactnpotnta «Kataokeur EANAewpnc» amd to Qwtodevipo. Me tn PBonbela Twv
08NyLwV Kot Tou AOYLOMLIKOU, Ol HoONTEG KATAOKEUAIOUV TO YEWUETPLKO TOTIO EVOG OnUEloOU TIOU TO
abpolopa Twy anooTdcswyv Tou and dUo otabepd onpeia, ival otabepo. Mmopouv va petaBaiAouv
Suvauka tn Béon twv otabepwv onuelwv, To oTtaBepd ABPOLOUA TWV AMOCTACEWV TOU TpiTou
OnUEelov amo auTd Kal vo mapatnpouy Kabe ¢popd tn LeETaBOAN OTO YEWUETPLKO TOTIO.

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

Inueiwon: Mmopeite va katefdoete T Pndlakég SpactnpldTnTEG KoL VoL TIC AVOLEETE TOTIKA HE TO
OVTIOTOLXO AOYLOUIKO. Av 8gv €XETE €YKOTECTNUEVO TO AOYLOULKO, TOTE AV TPOKELTAL Yla ApPXEL0 HE
KotaAnén  .ggb  katefdaote kol  eykatootote To  Geogebra amé 1t 6levBuvon
https://www.geogebra.org/download 1 Siadopetikd Yafte ywa TO aVIIOTOXO AOYLOUIKO OTN
StevBuvon http://photodentro.edu.gr/edusoft/.

Mo va éeite tnv mpoemiokomnnon twv Pnolokwv Spactnplotitwy oe amneubeiag oclvdeon (online),
npotunote Tov dulopetpnth Mozilla Firefox.

Av n edappuoyn ival oe flash Ba mpémnel va sykataotroste to npocBeto Adobe flash player amoé tn

SteVBuvon https://get.adobe.com/flashplayer/.

Av n edapuoyn xpnolpomolel tn Java (m.x. Geogebra), T0Te gykatootote tnv anod tn SlevBuvon
http://java.com/en/. Av cuvexilete va €xete MPOPBANUO OTNV MPOETLOKOTNGN, TOTE MPOCOEOTE TIG
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