I'YMNAXMATA TEQMETPIAX

Kacaniong I'edpyrog — Mabnpotikog
geokasap(@sch.gr

_ Avrwreosm’ — H Bacwkn Osopia

10 apOpo avtd mapovcidlovpe 1 Pacikn Bewpio TG yeoueTpiog TS AVTIGTPOPNC,
N NG GLUUETPIOG WG TPOS KOVKAO OTMC OITOKAAEITOL GUYVAL.

To épBpo eivon dopnpévo e tpia uépn g eENG:
A MEPOX

[Tapovciaon TV PacIKOV TPOTAGEMV TNG YEOUETPIOG TNG OVIIGTPOPNG, YWOPIC
arodeiEelc. OvolaoTikd 01 TPOTACELS AVTEG €ivan 0 EAAYIGTOG Be®PNTIKOG TLPNVOG
Y Kamowov mov BEAEL Vo KAVEL XPT|OT OVTIIGTPOPNG YO TNV EMIAVCT] YEMUETPIKDV
TpoPAnudTov.

B MEPOX

Y10 pépoc autd divoviow TAP®G Ol amodeifelg OA®WV TV TPOTACE®V TTOL
avVoPEPOVTAL GTO O LEPOG.

I' MEPOX

Epappoyéc g Bempiag avtiotpopnc. Mia cGuAAOYY| AOKNCEDV TOV GTOYO £XOVV VL
LLNGOLV TOV OVOAYVAGTY GTNV TEYVIKNY EMIAVLONG YEMUETPIK®OV TPOPANUATOV HEGH
TOV UETACYNUOTICUOD TG OVTIGTPOPNG.

O1 Moelg OAwv tov Bepdtov mopovstdloviol HEGH 6To TEPPAAAOV TOV AOYIGUIKOD
Geogebra, oe éva amoBetpio vmd popen Pipriov g Geogebra, mov £yel
dnuovpynBel and to ypagpovia. Mmopeite va deite to PiAio avtd EAQ.

Me v mtapodo tov ypdvov eAntilm mtwc to PiAio Ba eumlovtileTon pe vEo LAIKO.


mailto:geokasap@sch.gr
https://tube.geogebra.org/b/1442517#
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MEPOX A
MEGOAOAOI'TATIA TH XPHXH THX TEQCMETPIKHX ANTIXTPO®HX

2ovoyn TOV Bacik@V TPOTACEOV KUl TUTMV

Otav OA-OA’'=r* (1)
Youemvovue vo, Aépe 0Tt tol onueia A kot A’
elvol GUUUETPIKE G TTPOG TOV KUKAO K.

Ocopnua 1. Av o kdxiog q oigpyeton omo ta oakpitd onueio A kar A’
ODUUETPIKA (OG TPOG TOV KOKAO K, TOTE 01 KUKAOL K KOl q EIVOL UETOCD TODG
opBoywvior.

Ocopnua 2. Av o1 kvklol k kar q eival uetald tovg opboywviol, TOTE Ui
evbeio mwov oiépyetar amo 10 kevipo O TOL K KOl TEUVEL TOV ¢,TOV TEUVEL O
ONUELD, OOUUETPIKA. (G TPOG K.

Ocopnua 3. Adobéviog evog tpiyaovoo OAB omov O eivai 10 kéVipo evog
KOKAOV K, ka1 onueioov A" kot B' oouuetpikwv tov A kow B wg mpog tov K,
T0TE
<OAB=<0OB’'A’ kou <OBA=<0OA'B’
7"2

O . . , , vor A'B'=
1 ATOOTOON UETOSD OVTIOTPOPOY THUEIWY glvail OA-OB

AB (3)

Ocopnua 4. Mio cvbeio Tov dev JEpyeTanr amd 1OV TOAO AVTIOTPOPIC,
UETOOYNUATICETAL UE OQVTIOTPOPY O KUKAO TOV OLEPYETAL OTO TOV TOAO
OVTIOTPOPHG.

> e
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Ocopyua 5. H avtiotpoen uetapépel Evoy kKOKAO mov JIEPYETAL OO TOV
TOAO OVTIOTPOPNS , O€ Ui evOcio Yypouun 1 omoio. OEV OIEPYETOL OO TOV
TOAO avTioTPOPIC.

Ocopnua 6. H ovtiompopyn areixoviel Evoy kOkAo mov oev digpyetal amo
TOV TOAO QVTIOTPOPHG T EVOY 0u0100eTO KOKAO 0 OTOIOG EMIONG OEV TEPVO,

OO TOV TOAO QVTIGTPOPIC.
2

O Abyoc oporobeoiac eivor A= (6.1) Oi axtivec ovvdéoviar ue t oyéon
4
2
p =L p (6.2), omov g n odvaun tov mOLOD aVTIGTPOPNS, WS TPOS TOV
g

OVTIGTPEPOUEVO KOKAO.

Ocopnua 7. 1o onueio toung ovo kOKAwV p kat g, opBoymviwv wg Tpog
TOV KOKAO K, €IVOl GOUUETPIKG. OC TTPOGS K.

Ocopnua 8. Av M kor M’ eivar ovo onueio ooUUETPIKG G TPOS TOV KOKAO
K TAVW 08 ODO KOUTOAES M KOl M, ETIONS COUUETPIKDV WC TPOGS K, TOTE Ol
epomroueves v m,m’ oro onueio. M kar M’ eivor n k60 wio. kabsty oty
evbeio. MMy opilovv ue avtnv v evbeia 1000KeAES Tpiywvo e foon to
tunuo MM,

Ocopnua 9. H avtiotpoen olotnpel Tig ywvieg.

Ocopnua 10. Av to. onueio. A kou B, eivor oopuueTpika ws mpog KOKAO K, Kol
OVTIOTPEYODUE OAN TWV KOTOOKEDY (WG TPOS EVA. VEO KOKAO @, TOTE TO.
avtiotpopa A' ko1 B' twv A kou B w¢ mpog m, eIvor GOUUETPIKA (G TPOS TO
avTioTpoPo k' Tov KOKAOD K G TPOS M.
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MEPOX B
AvTioTpOON)

YmnoBétovpe 6tL vTdpyEL Evog KavOvac 0 0moiog EMTPEMEL TNV UETAPaon
and &va oynua o€ Eva AAAO, UE TETOL0 TPOTTO MOTE TO OEVTEPO GYNUO VO,
elvon TeAeimg opiouévo Otav To TPAOTO Eivot SOCUEVO Kot avTioTpopa. Mia
tétol HeTdfacn Kadeitol YE@UETPIKOS peTaoynuatiopos. Ot mo kowvol
GTN YXPNON TOLG WETAGYNUOATICUOL €lvol 1 OTPOPY] €VOG GYNUATOC, M
mpofoAn, Kol 1 avtiotpopn. H avtiotpopn ypnoipomoteiton ekteTOUEVO,
ot podnuotikd, yio mopadelypo ooy po pEfodog enilvong mpofAnudtov
KOTAOKELOV oTN Bewpia GLVOPTNGEOV WYAIIKOV UETAPANTOV, KOl OTN
OTOLON TOV ATEIKOVICE®Y 6TO0 AoumatcéPokio (VTEPPOALKO) eminedo.

Xmv mopdypa@o avtn Bo opicovpe TNV aAvIIGTPOET] , TIG EVVOLEG TTOV
oyetiCovrarl w avtnv kot o pedetnoovpe Tic PactkéC TG 1O1OTNTEC.

‘Eoto « évag k0KAog Tov emmédov, Ue aktiva 1 kol kEvtpo to onueio O.
Ag elvon emiong A éva onueio mov dev tavtiletar pe to kévipo O.
AauPdvovpue 1o onueio A" tdvo otnv aktiva OA pe 11010 TPOTO MGTE TO
ywvopevo tov OA pe 1o OA” va 1600TOL LE TO TETPAYMOVO TNG OKTIVAC TOV
KUKAOL K:

OA-OA’=r" (1)

Xoupovovue va Aépe 0t o onueio A Kot A’ givol COPUETPIKE 1O TPOG
TOV KUKAO K.

Av kdmoto oo to onueio A kot A’ gtval EEm amd Tov KUKAO TOTE TO AALO
Keltoal 6T0 €0MTEPIKO TOV KUKAOV, Kot avtiotpoa. I'a mwapdderypa, omd
v avicotnta OA>T , mpokvmtel pe Pdon v e€icwon (1) 61t OA'< 1. Av
Kémolo amd ta A | A" avikel mdvew otov KUKAO K, T0TE T0. A Kol A
cuuminTouy.

> e
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Oewpovue to 6.1 610 omoio AB &ival n epamtopévn Tov KOKAOL K, Kot
BA’ glvon n kéBetn oto OA.

2.1
Aoy OA’ givan ) TpoPoir Tov Tunuatog OB tov opbBoymviov Tprydvov
OAB mévo otn vroteivovoa OA,
OA-OA’'=0B*=r’
To onueio A kot A” emopEVEOS €ival GUUUETPIKA G TPOG TOV K. AVTOG €lvon
TPOPOVAOS 0 TPOTOG KATAGKEVNC ToL A” dtav T0 A glval SOGUEVO, Kl TOV
A O0tav 10 A’ gtvar docuévo.

>10 mopokaTt® oynuo oiveton o pEBodOC Yoo TNV KOTOGKELT TOV
ouuUETPIKOL Tov A ¢ po¢ kKOKAo (O,r) pe ypnion udévo tov owpntn, Ue
™V TpoimdBeon 0Tt 0 KOKAOG (A,AO) TéUvEL TOV KOKAO K.

To Prypata etvon to €ENc:

1. Zyedrdlovpe Tov kOKAO (A,AO)

2. Av 0 mopamdve KOKAOG TEUVEL TOV
K ota I, A, ypdpovpe Toug KOKAOVC
(I;T°0O) ko (A,AO).

3. To devtepo Kowd onueio A' tov
kokiov (I,1°0), (A,AO) eivar 10
GUUUETPIKO TOV A ®G TTPOG K.
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Ozopnna 1. Av o kvxlog q oigpyetar amd ta owaxpita onueio A kou A’
ODUUETPIKG (OG TPOG TOV KOKAO K, TOTE 01 KUKAOL K KO q EIVOL UETOCD TODG
opBoyavior.

b

2.2
Avo kOKAOL AEpe 0Tt gfval LeETAED TOLG 0pHOYDVIOL AV OVTOL TEUVOVTOL VTTO
opOn yovia, dNAOT oV 01 EPATTOUEVES TOVG GTO onueio Toune tovg (M
1G00VVOLO, OV Ol OKTIVES TTOV PEPOVTOL GTO GNEL0 aVTO) lvarl HETAED TOVG
K&Oetec.

‘Eoto P éva and to onueia toung tov kokAov K, q (oy.2). Apod OP givat
aktiva Tov K, N eElowon (1) Aoppdaver ™ popen OA-OA'=0OP>. Amd v
GAA pepud , to yvopevo tov tunudtov OA kot OA” eival ico pe to
TETPAYMOVO TOV €QAMTOUEVOL TUNUATOG amd to O mpog Tov kOKAo q. Etot
nwpokvntel OTL To OP givan epantopevo otov q, apa ot aktiveg OP kot QP
etvan kaBeteg petald tovg, Onhadn ot kAot eivan opfoymviot.

INUEMOTE OTL £vag KOKAOG TOv mepvael amd Ovo dtakprtd onueioa,
CUUUETPIKA  ®G TTPOG Wio. evBeia ypoauun, téuvel v gvbeion vod opOEg
yoviee. H avaloyio avapeco otnv 1010TTa vty Kol TO YEYOVOC TOV
amodelytnke oto Oedpnua 1, exdyel TV LETAPOPE TOV OPOL KCLUUETPION
OTNV TEPIMTMOT TV OVO CMUEI®V oL gfvan £T61 Kelpeva ¢ Tpog dobévta
KUKAO, OGTE £vOG KOKAOG OV OEPYETOL amd ovTd va eivor opBoymviog
TPOG TOV OOGUEVO KUKAO.
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Ozopnpa 2. Av o1 koxlol k kar q eivor uetald tovg opboywviol, T0te i
evbeio mwov oiépyetar amo 10 kEvipo O TOL K KOl TEUVEL TOV ¢,TOV TEUVEL O
ONUELO. TCOUUETPIKG, (WG TIPOG K.

Ag onueltdoovue Ta onpeia ota omoia 1 vbeia ypoappr TEUvel tov q pe A
A’, xou éva and ta Kowva onueio Tov dvo KOUKA®Y K kor q pe P (oy.2) .
A@ob o1 kukKAot eivor petald tovg opboymvior m evbeion OP eival
epomropévn otov q, emopévac, OA-OA’'=0OP’. 'Etct mpokdmtel Ot Ta
onueio A kot A" gival GUUUETPIKA OC TPOS TOV KUKAO K.

Ozopnpna 3. Aobévrog evog tpiyawvov OAB omov O eivor 10 KEVTIPO €VOG
KOKAoV K, Kot onueioov A" kot B' ovuuetpikov tov A kow B w¢ mpog tov K,
T0TE

<OAB=<OB’'A’ kou <OBA=<OA'B’
Oewpovpe 10 6y.3. And v e&icwon
OA-OA’=0OB-OB’

N omoia mpokvmTEL oo v cvvOnkm (1), Aaupdvoopue OA:OB'=0B:0A".
Emopévaoc ta tptyova OAB kot OA'B’, mov £yovv wa kown yovio AOB,
etvan opota. ‘Etot cuvdyooue 6t to Bedpnua eival £ykvpo.

YNUE®oTE OTL £vog KUKAOG HITopel vo TEPACEL OO TIG KOPLPES TOL
tetpanievpov ABBA™ agpov <AAB+<A'B'B=n. Onwn¢ npokvntel and to
Oeopnua 1, avtdg o KHKAog eivar opboydviog oToV K.
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>y.3

Topa ag Oe@pNGovLE TOV HETOGYNUATIOUO TOV ETTEIOV TOL GTO CTUELD
A avtiototyel 10 cLUPETPKO Tov A' ©¢ TPog TOV KOKAO K. ALTOC O
LUETACYNUATIOUOS KAAEITOL AVTIGTPOPT], O KUKAOG K KOAEiTOl KOKAOG TNG
OVTIOTPOPNS, KOl TO KEVIPO TOL TOAOS TNG OVTIGTPOOPNS. Av 1)
OVTIGTPOPT] TOL GVTIGTOLYEL OTOV K, UETAPEPEL EvOL GYNUL 2 6TO X, TOTE
Aéue OTL T0 X lvol CUUUETPIKO UE TO X KO TO X° HE TO X, OC TPOC TOV
KOKAO K.

YNUEIMOTE OTL OEV LIIAPYEL GNUELO TO O0TO10 VOl EIVOL GLUUETPIKO MG TTPOG
TOV TTOAO TNG OVTIICTPOPNG, OV OVTIOTOYEL GTO KEVIPO TOL KUKAOL
avTioTpoPnc K. I'ta 10 AOY0o avtd TOAAEC QOpEC €lcdyovue €va “Kat'
exooynv” M “en’ amepov” onueio tov emumedov P, kot Bewpovue OTL O
TOAOG NG AVTIGTPOPTG AVTICTOLYILETAL GTO CNUELO QLTO.

Hapatiypnon: Onog diumctdvouue and to oynua 3, ta tpiyove OAB kot
OB'A' eivan opowa. (Ze €va té€to10 oynua, Aéue ot ot evbeieg AB kot A'B'
elvonr  avtuwopdiinAeg). Amd v  opoldtTa  ovTtn  TPOKLATEL OTL
OA _ OB _ 4B
OB' 0OA' A'B’
OB-OB'=r* pog divel teMkd

n onoia Adyov Tev oyfocwv OA-OA'=r’ xat
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2 2

r v
gr=—Il __ AB=— "
A'B'=05 1048 *o OA4'-OB'

Eivar edxoro va dovue 611 too onueio mov PBpiokovion €€ amd TNV
TEPLOYT OV PPACGETAL Amd TOV KOKAO OVTIGTPOPNG, Hetocynuatiloval
o€ onueio 6T0 E0MTEPIKO TOV, EEAPOVUEVOD TOL TOAOV OVTIGTPOPNG, KO
avtiotpo@a. Ta onueio Tov KOKAOL AVTIGTPOPNG UETAGYNUATILOVTOL GTOV
€0VTO TOLG.

Mw evbeio mov oOwpyetor omdG Tov mOAO O NG  aVTIGTPOPNG,
uetaoynuatiCetron otov €avTo TG €€0POoLvEVOL TOv onpueiov O.

A'B'’

Ocopnua 4. Mio evbeio Tov Oev JIEPYETOL GTTO TOV TOAO QVTIGTPOPHC,
UETOOYNUATICETAL UE OQVTIOTPOPY O KDKAO TOVL OLEPYETAL OTO TOV TOAO
aVTIOTPOPHG.

2x.4

‘Eoto A 10 1yvoc ¢ xabétov and to O mpog v evbeia I, B éva tuyaio
onueio g evbeiog 1 kor A,B” 1o cvopuerpikd tov A, B avtictoya oc
TPOG ToV KOUKAO avtiotpopns Kk (oy.4). Kataokevalovpe Tov KOKAO q UE
owauetpo to tuquo OA’. And 10 Bewvpnua 3 , <OBA'=<OAB, emouévmg
<OBA’'=n/2."E1o1 10 onueio B” avikel 6tov KOKA0 . Ao TNV dAAN pepid,
ot C onueio tov q dtapopo tov O. Tote 1 evbeio OC™ téuver v 1 oe
Kémolo onueio C 1o omoio petaoynuoatiCeTalr UE LT TNV OVTIGTPOPT,
OTm¢ apéoms pumopovpe va dovue, oto onueio C'. 'Etol 1o Bempnua £xel
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amodelytel , Ouwg oeeidovue vo  OBopduacte O6tt M evbeia 1
uetaoymuotiletot e Eva oynuo Tov ivor 0 kOKA0G q diymg to onueio O.
A¢ onuewwbel 0T 10 KEVIPO TOL KUKAOL q OVNKEL OTNV KAOETN TOL

eépetal and to O mpog v 1.

Av 1 evbeia | dev €xel kova onueia pe Tov KOKAO avTioTPOPNS K, TOTE O
q KELTOL GTO ECMTEPIKO TOV K.

Av 1 | eivar epamtopevn tov K o€ Kémolo onueio Tov, TTE 0 q EQATTETOL
GTOV K GTO 1010 omnpeio.

Av | xou k T€uvovtal, T0TE 0 q TEPVAEL OO TO OTUELN TOUNC TOVC.

Ocopnua 5. H aviiotpopn UETAPEPEL EVOY KDKAO TOV OLEPYETAL OTTO TOV
ToAo avtiotpoenc , oc uio vbeia ypouun n omoio. gV OIEPYETAL IO TOV
TOL0 aVTIOTPOPTG.

‘Eotow O (o méAo¢ aviiotpopnc), A xoau B dwakpitd onueio maveo ctov
KUKAO ¢, kot A",B’, dvo onueia coppetpikd tov A,B ®¢ mpoc tov KOKAO
avTIoTPoPnc. Avvdpuel tov Bewpniuartog 4, n evbeia A'B’ petapépetal oe
gvav KOKA0 ov diEpyetan amd ta O, A katr B dnAaon otov kokAo q. 'Etot
TPOKVITEL OTL O g £YEL omelkovioTel oty evbeia A'B’.

Ocopnua 6. H avtiotpopn omeikovi(el Evayv KOKAO TOD OEV OLEPYETAL
OO TOV TOAO QVTIGTPOPNS O EVOV KOKAO O OT0I0G ETIONS OEV TEPVO, OO
TOV TOAO QVTITTPOPYG.

‘Eoto « givar 0 KOkA0G avtiotpopng pe axtiva 1 kot k€vrpo O , kol q o
d0GEVOC KOKAOC oV dgv dtEpyetor and to O (oy.5).

10
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Y.

Oempovue Eva Tvoyoio onueio A TAV® GTOV q KOl CTIUELOVOLLE TO dEVTEPO
onueto toung g evbeiac OA kat Tov q pe B, Kot To GOUPETPIKA TV A Kot
B wg mpoc x pe A" ko B”. Tote

OA-OA'=0B-OB’=r’
Frot og=os (2) xu OA-OB-OA"OB'=r’
To ywouevo OA-OB=g oev petafdiieton, cOUQOV PE Eva TOAD YVOGTO
Benpnuo ™ otorEumdovg yempeTpiag, 0tav 1o onueio A alldler 0éon
v otov . Emopévag g etvar o otabepn mocdtta, Oetikn 6tav O
elvon £€m amd tov q , kal apvnTiky otav to O givon péoa otov q (apov ,
oTNV de0TEPT TEPIMT®ON , 01 01EVBVVSEIC Tov TUNUaTOS OA Kot OB glvon
avtifeteq). )

Amnd t1g televtaiec dvo e€lcmaelg maipvovpe OA-OB'= L

g

A OB _g

OB 04’ * Ko oo TV e&icwon (2) mpokvmTEL
r

Emopévmg

g;;, 2% (2.1) ( to mpdonuo €xel emreyPel opBA apov ta tunuato OB

r
kot OB” &yovv v 101 devbuvvon). Onwe mpoxkdmTel amd v TEAELTALN
eClomon ta oynuata mov ryvoypopovvtol omd to onueion A xou B” givan

ouoto, cvven®mc to Bepnua £xel amooderytel: To onueio B™ ypdoer Evav

11
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KOKAO TOV OTO10 OMUEIMVOLUE UE q . AV p, p' €lval O1 AKTIVEG TOV KOKA®Y
q, q' avtictoryo TOTE CUUEMVO LE TO TaPATdv® B 1GyYVEL:

’ r 14 14 r r 14
p'=—p (2.2) oxéon eCopetikd ypNoUn o€ SAPOPES EQAPUOYES TNG
4

Bewpiac avtioTpoPnc.

O mérog avtiotpoeng O Oa eivar 10 k€vipo opolobeciog TV KOKA®V
q.q , eEmtepko av g>0, kol ecoteptkd av g<0. 1NV mpOTN TEPITTOOT TO
O Bpioketon €€m, Kol otV deDTEPT TEPITTMOON LEGH GTOVE KOKAOVC q, q .

Av 0 q elvol €QamTONEVOS TOL K GE KOO0 onueio tov, 10te q° €lvon
EQAMTOUEVOC GTOV K GTO 1010 onpeio.

Av ot Kk Kot q Téuvovtal, T0Te q° TEPVAEL EMIONG O QLTA T GMUEiN
TOUNG.

"‘Evac k0Khog q opfoy®dviog 6Tov K , LETAPEPETAL GTOV EQVTO TOV LUECH
NG AVTIOTPOPNG MOV OVTIGTOWEL 6Tov K ( q° ovumintel e tov q), OT®G
TPOKVTTTEL At TO Oedpnua 2.

Av 1 evBeia oV O1EPYETAL OO TOL KEVTIPO TOV KOKA®V K KO  TEUVEL TOV
q ota onueioc M ko N, tote T0 TUUO. M'N'( 6mov M™ ko N’ gtvar ta
ocoppeTpikd tTowv M ko N avtiotoyyo g mpoc tov k) Oa givon ddpeTpog
TOL KOKAOVL q . (oY. 5). Avti 1| Tapatnpno”n uropel va ypnopomombel yia,
VO, KOTOOKEVAGOLVLE TOV KUKAO q .

Ag onuewmBel 611 o KEVTPOA TOV KOKA®V q, ° 0V €IVl GUUUETPIKA MG
TPOC TNV AVTIGTPOPT| TOV 0pileTal amd TOV K.

12
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Ozopnpnae 7. To onueio touns ovo kKOkAwv p koi g, opHoyadviwyv wg mpog
TOV KOKAO K, €IVOl GOUUETPIKG. G TPOG K.

To Oeopnuo eivar @avepd agov kabévag amd Tovg KOKAOLS P.q
LETAPEPETOL GTOV €0VTO TOL WECH NG OVIIOTPOPNG ™G Tpo¢ K. Kartd
cuvénela Ta onpeia Topung tovg A kaw A' Oa evadlddcscovv 0éoelc. (6y.6).

V‘A

2.6
Ozopnpua 8. Av M ko1 M’ eivou dvo onueio. GOUUETPIKG (G TPOS TOV KOKAO
K TV 0€ OO KOUTOAES M KO1 M, EMIONS TOUUETPIKOV WG TPOGS K, TOTE 01
epomroueves tv mm’ oto. onueio M kou M’ eivar n kabe o kabetn otny
evbeio. MM’ 1 opilovv ue ovtnv v evbeia 1000keAES TpiywVO ue faon 1o
tunuo MM
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[Taipvovpe move otmv m éva onueio N, dwopopetikd and 10 M Ko
oyeddloope 10 onueio N oovppetpikd tov N og wpog k. (oy.7). Eivan
@avepd 0Tt 10 N avrkel otnv m’. Ot gvbeiegc MM™ kar NN 01€pyovtan
and 10 kévipo O tov kuKAoL K. Kataockevdlovue tic gubeieg MN ko
M’'N’ onueiwvovtag to onueio toung tovg pe P. Av <MON=0, «OMN=¢
tOTE duvAEeL Tov Bewpnuatog 3, <ON'M'=e.
Enouévmg oto tpiyoovo MM P givan (M=, M '=¢+0

‘Eoto 6011 1 Yyovia 0 teivel oto undév, vmd v cvvOnkn ot to onueio M
etvan otabepd. Tote otov oplokd oynuaticud to, tunuoate MN kot M'N’
Ba elval petaoynUaticUéve OTIG EQAMTOUEVEC TV M, m~ ot onueio M
Kol M’, kot 1o tpiyovo MM'P Ba yivetan icookelés. TIpdypatt

B T O) =+ Yo =

"Etol 1o Oevpnua £xel amodetyTel.

Ocopnua 9. H avriopopn diotnpel Ti ywvieg.

Ag Bempnoovue Tig gvbeieg m ,n o1 omoieg TEUvovTal 6To onueio A. Av 1
AVTIGTPOPT] MG TPOG TOV KUKAO K HETAPEPEL TIC M,n Kol TO A oTi¢ m’, n’
Kot A’, 101e Omw¢ mpokvnTEl omd 10 Bewpnua 8 , N yovia petacd TV
EQATTOUEVOV TOV M,n 610 A, g€lval ion HE TNV YOVIO TOV EPATTOUEVOV
Tov m’,n" oto onueio A’.

‘Evag  petaoynuoaticpdg o omoiog dwutnpel 11g yoviec ovoudleton
oVupop@os. ‘'Etol 0mmw¢ mpoxdnTel and To TPONYOVUEVA, 1) CVTIGTPOPT
glva £vac COUUOPPOG LETOCYTLOTIGUOC.

Hoapatypnon: Av to onucia A koir B, eivor ooUUETPIKG OC TPOS KDKAO K,
K01 OVTICTPEYOVUE OAN TWV KOTOOKEDY] (G TPOS EVO, VEO KDKAO @, TOTE TO,
avtiopopo. A' ka1 B' twv A ka1 B w¢ mpog w, ival copuetpixd, wg mpog 1o
avTioTPoPo K' ToL KOKAOD K (G TPOS M.

[pdypatt, av Bemprcovpe dvo KOKAOVS K, Kz TOL VO dLEPYOVTAL Ao TO
A, B, 101 01 X1, K2 Ba glvor opBoydviol otov KOUKAO K. AQOD OU®C M
OVTIGTPOQT OlTNPEL TIC YOVIEC, KOl TA AVTIoTPpOoPU Ki', K' T®V K, K2 O
etvon opBoywvia. oto avtictpopo k' tov k. 'Etol ta onueia A' ko B' Oa
elvon ta onueio TopunNg ToV ;' Ko K2' uven®g 0o elval GUUUETPIKE G TPOG

K.
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MEPOX I
Aoxknoseig — INpvaopatao
Avalntoete TIC AVGEIS TV TOPaKdT® 0cKHoewy oto fiffiiio Geogebra
ue Oéua Ty avrietpopn ano EAQ

1. Amodeifte 011 000 OLOOYIKEC OVTIGTPOPEC UE TO TO 1010 KEVTIPO Ko

axtiveg Ry ko R, éyovv ¢ amotéhecua o opotofecio tov emumédov e
QL(’)’YO (Rz/ R1)2

amodeIln

2. Ozopnua tov Itorepaiov: Av Eva TETpATAELPO ElvOL EYYPAYILO GE
KOKAO, TOTE TO YIVOLEVO TV SLLYOVIMV TOV TETPATAEDPOV, 1IGOVTAL LE TO
4OpoIG O TOV YIVOUEVOV TOV ATEVAVTL TAEVPDV TOL KOL AVTIGTPOPMC.

amooEIln

3. Ozopnuao Miquel: Av tpeic kOKAOL TEUVOVTOL OVA 0VO KoL £YOVV EVal
KO1VO GNUELD, TOTE TO KOAUTLAOYPOULO TPiywvo Ttov opilovv ta aAla Tpia,
onueia £xel GOpoiopa yovidv 180°,

amooEIln

4. Atvovton to onueio A kot B kot o1 kOkAolr ; kol m,. Kataokevdote
gvav KOKAO ov (a) dEpyetar amd T A kal B kat ivoar opfoydviog tov o,
(B) etvar opBoydviog Tov ®; Kal avtioTpEPEL 10 A ot0 B.

VO

iE
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5. To tetpdmhevpo ABIA tov Sumhavov

A 14 /4 7 A r
oYNUOTOG, €lval teTpdywvo. Zyedialovue™ ¢
T0 TeTOPTOKUKAL0 T (A,AA), wor TO
nukokAMo 1 dwuétpov  AB. Na T
VTOAOYIOTEL M OKTIVOL TOL KUKAOL ®, O
omolog epdmnteTal TOV T,1 Kot AB. )

w

Avon A B

6. Av A, B, I, A givar t€ooepa onueio Tov emmédov, t0te 0pilovpe mG
OuTtA0 M| avappoviko Adyo tov onueiov A, I, B, A (ue avt) ™ ogpd) v
TOPACTACT g—ﬁ : % . Amodei&te 0TL 0 SMAOG AOYoG TV A, T, B, A pévet
avVOALOIMTOG KATA TNV OVTIGTPOPN.

7. Oeopnpo Feyerbach: Xe xdfe tpiyovo o xvKlog twv 9 onueiov
(Euler) epdmtetor Tov €yyEYPOUUEVOL KO TV TEPEYYEYPUUUEVOV KOKAWDV
TOL TPLYDVOV.

8. Noa vrmoioyiotel n andcTao™ TOL TEPiKEVTPOL O OO TO £YKEVIPO TOL
tpryovov ABI, cuvaptioel tov aktivov R kou p tov meptyeypappévoo Kot
TOL EYYEYPAUUEVOD KOKAOV TOV TPLYDVOV.

Avon
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9. X2t0 mopokdte oynuo oiveton o PHEBOSOC Yoo TNV KOTOGKELT] TOL
ouuUETPIKOL Tov A ¢ po¢ kKOKAo (O,r) pe ypnion udévo tov owpntn, Ue
™V TpoimdBeon 0Tt 0 KOKAOG (A,AO) TéUveL TOV KOKAO K.

To Bpota etvon to €€NC:

1. Zyedualovpue Tov KOKAO (A,AO)

2. Av 0 mopamdve KOKAOC TEUVEL TOV K
ota I, A, ypdoovue tovg KOKAOVC
(I;TO) ko (A,AO).

3. To devtepo xowd onueio A' tov
kokiov (I,TO), (A,AO) eivar 10
GUUUETPIKO TOV A (0G TPOG K.

Amodeilte TV 0pBOTNTA TNE KATAGKELTC.

10. Na xatockevaoctel 0 KOKAOG Tov diEpyetar omd tpia onueio A, B, I' pe
xprion Hovo tov dwoPrTn.

11. Me Bdon 11 0VO TOPATAVE® KATAOKELES OIKAIOAOYNOTE OTL KAOE
KOTOOKELT HE Kavova ko otafn, pmopel v viomombetl pdvo pe ypnon
tov SwPntn. (Me v mapadoyr] OtL po €vbeio €xel KATAOKEVOOTEL OV
£YOLV KATOOKELAGTEL dVO onUEin TNC).
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Biphoypaoia

[

. LOBACHEVSKIAN GEOMETRY - A.S. SMOGORZHEVSKY

. TEQMETPIA - I[TAPIZ [TAM®IAOX

3. ANTIZETPO®H - Vladimir Dubrovsky - ApBpo cto mep1odikod
QUANTUM 1999 T.6/T.6

. Eviiheideiog IN'eoperpia — Zm. KavéAlov

. METAAH MA®GHMATIKH EI'KYKAOIIAIAEIA 1.2

6. ADVANCED EUCLIDEAN GEOMETRY — ROGER JOHNSON

[\

wn A
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