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Zw Adnpotika axofeio odokdnpubnke o nputos kukAos tns Baoikris
eknaldevons, Zto lyuvaoio, 0a otnpixtoupe oUs yvwoels nov
anoktrioape pexpr twpa, 8a us aglonoinoouvpe Kal 8a npoonabnoovue
va Ts avantuEoupe Kal va TS OIeUpuvoUye.

2tnv nopela avh, fows SlanioTwooupe ot ol yvuoels nov dladetovpe dev
enapkouv ndvea. fpénes, doindv, va ouundnpwdovy katiddnda kar petd
va npoxwpnaouue oto enduevo Bripa, oto véo npobinuatiouo Kai téfos
otV Kavoupla yvwon. Ecal, pe t Gikn pas apoandfela kar napdddnda
pe tn Bonbera kar tnv kaBoonynon tov kabnyntn pas, 6a Katapepouye,
dlor pali péoa oty wEn, va avantuEoupe TS Suvardtntes pas,
PO OETOVIas, OX1 Povo yvuiaels addad Kal veéous tponous va tis anokToupie.

Ta Mabnuatikd ta yvupifoupe ws éva oxodIko pabnua. dev npénet ouws
va pelvoupe povo o avto. Doa neploootepa Mabnuatika Eepoupe Kal
XDNOIHON0IOUNE, TO0O KaAUTEPa epunvevoupe Tov KOoHO pas Kal Tedikd
IIPOAOTOL tov Katavooupe. Elval evas KWOIKas anapaitntos yla thv Katavonon
tov Koopou pas, nov Aeroupyel onws n “ylwooa” npoypaupatio oy
otous vnodoyiotés. Ooes neploodtepes “féfers” Ecper kavels ano
avth t “yluooa’, dndadn ta Mabnuatikd, tooo kadutepa agionorei ts
duvardtntes tov pvadouv tou. Enions, ta Mabnuatika Jev eivar anda éva
epyaleio ya t Bedtiwon wy atoukuv emdooewv, alld évas Baoikas
poxAas nov Bondaer tnv Kowwvikn avantugn.

7o BiBfio avto pidodo&ei va anotedéoer éva Bripa npos ts Katevduvoers
autés, Eivar ypouuevo ouupwva pe to Diabepatiko Evialo lfaioro
Mpoypauudrwy  Enovduv (DEMNE) kar to véo Avadvtiko [lpoypaua
Znovowv (AMZ) yia ta Mabnuatikd tov Tvuvaoiou, Kkabws Kal TS
TUYKEKPIPEVES npodlaypapes Kal oonyies tou llalvaywyikov lvotitovrov.

SIUavIIKo XapakTnplotiko tov BiBfiov autou eivar ot n napovaiaon tns
ewplas nepropifetal ouxvd, yla va aphoel atous padnes t Suvatotna
va avantvgow, pe th Bonbela twy Kabnyntwy tous, thn Ololodnon, tn
Sokwr, Tnv épevva Kai Tédos tv avaykala oovlean.
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01 dpactnpiotntes nov npotelvoveal Kal nponyouvial ts Qewplas,
éxouv otoxo va undpEel o npobfnuatiouds Kai n avalntnon nov 6a
pas odnynael oty avaykn va avantwEouue thv Katddindn Bewpia,
Etal, yiverar pavepo ot n Bewpia eivar anotedeapa pas TuyKeKppeYns
avalntnons Kal ox1 avtookonos. 00nyos o’ avtd to Bnpatiopo a eivar
Kal ndf1 o auvadedpos kabnyntns tou Tyuvaaiou, nov Xupis t Gk tou
ovaiaotikn auubBodn tinota dev odokdnpuveral,

Motevoupe ot o1 yovels ww padntwv tns A’ Tvuvaoiov yvwpilovv
Kadd, ou o’ authn v niikia to onpavIKoTepo dev eival N owvexns
TUOTUPEYTN Yo EWV — NOU @aIvovIal ateAeiites Kal ouxvd pevouv
otelpes — adfd o tponos nov anoktdrar oe Kdbe nepintwan n anapaitntn
yvwon. Av atov tpono auto npootefel Kal n pEB0OOS euncdwons Kol
a£1onoinans s, tote auth N yvwon najpvel daotaoels tov noAutiuou
ayabou Kal tns Kowvwvikhs aEias, nov napapevel 0 tedIKas otoxos Kade
EKNAIOEVTIKNS O1a0IKAO 1as.

Stnv enoxn pas, nov ofa petabidfovear taxvrata — kar pali tous or
Qewpies, o1 andygels Kal o1 Qéoels — Kavels oev Ioxupifetal ot €va
oxofiko Bibfio pnopei va awcoer dfes s andgers kar va nepidabe,
aT0 OUVOAO TNS, TNV eKNnaISeVTIKA eUnelpia TOTWY oy,

Qs ovyypapeis tov Bibliov, ba efpaote evtuxels av o1 owvddedpor
Kabnyntés, afdd kar odor o1 evdiapepouevol, ateifovy oto Mardaywyiko
lvatrtouto s Kpioels Kal TS napatnpnoels tovs, Wote va yivel Katd to
duvarov Kadutepo touto to Bibfio. To nooooto tns “adriferas” nov avro
nepiexer 0a Sieupuvel otav n npoanddera yiver mo ouddoyikn. I1” autr
tnv “adnfera” nou, onws Aéer o EAvtns:

"Anves tupa pwrovv o payor
pa ol aotepes anokpivovear Katd npooeyyion’”.

Or ovyypapels
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- MEPOZ A’

<I>uo|K0| ap|9p0|

S
~1.1. ®uoikoi A

—— ; o
= - ~Tp6odEoN - Apaipeon Kai no

aﬁpooesrw apatpw Kat rmol ‘ 1
¢ [vwpilw e 1BLOTNTEG TWV TPC
uiag napdoraong e

® EkTedw TIG mMpdé&elg oe Lia ap

Auvapelq <puo|va apiopwv
Karavod tnv évvota g 6uvaun¢ a” kal

a8 ® YroAoyilw SUVALELS LE LUIKOO EKOETN
1o6tnteg: 10¥ = 10 ... 0 (v undevikd), 2 -
®  E@papudlw tnv mpotepalotnTa TwV npdéew
Kal TapevOEDEIS

EukAeideia 6|c||pscn AlqipeTéTnTa - o
* [vwpillw TV TAUTOTNTA TNG EUKAEDIAG étazpsonq X ipege
o Yrrvoyt{w TO rrn/\u(o Kal To UGAoIno NG eUKAEDIAG 6latpsanq duo akepaiwv Kat
ypdew TV 106TNTA QUTNHG '\
® Karavow Ot ot ekppdoelg: “O A eival moAranAdoto tou &7, “O d eival dlaipetng Tou A”

. ” A 2 £, “ IS 7 -
kat “O A dwaipeitar e tov 6” eival icoduvaues e v Ekppaon: “H eukAegideta diaipeon Tou
A e tov S eival TéAela” %

1.5. quuKTr]psq 6|a|peTo1'r|'raq M.K.A. - E.K.I. - AvdAuon uplepou og ylvopsvo

R MPWTWV TTAPAYOVTWV 3
* [vwpilw rolot aptBuol Agyovtat npwrm Kat rrotot ouveeTol '3, .
* [vwpillw Kal xpnoluorolw Ta KPITrpla dlalPeTOTNTAG LE TO 2, TO 4, TO 5 KaKTo 1‘0 h
Kabwg Kat e 10 3 kat 1o 9 T

*  AvaAuw dUo 1) MePIOTOTELOUG QPIBLOUG OE YIVOLEVO npwrwv napayoviwv Kat
Bpliokw u’ autdv Tov Tpdo to M.K. A‘ Kat TO E K.IM. autdv

MYOAROPAS & SAMIOS
B T T ] : (580-5<><>ﬂx>
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- 10 - MEPOX> A" - KepdAaio 1o - Ot puoikoi aptbuol

- OEAsls va £xels h va Fégels,
pwtnoe o Belog Tov avnyid tou
AlyO TIpLV TOV QrOXAIPETTOEl OTO
AEPOOPAUIO.

To ayodpl koita&e 1o Belo Tou pe
ueydAn armopia mpoomnabwvrag
va KataAdBel Tt evvoouoe e TNV
£0WTNON TOU.

- OZAgls va gxsls Wodymata h
va ¥égels yi' avtd;
oupmnAnpwoe o Belog Tou.

Mplv akopa TtpoAdBel To aidi va
arnavtroel, o Belog Tou CuvEéXIOE:
- Tlggdoaus duogea otis dlaxowdés. Twga elval Zadtéubglos, eyw yvellw oth
dovAsid nov ki g0V agxifels To Tvuvdolo. Oa o¢ Favadw Tov Xgdvov To xalokalgl
kat fa ¢ioat ¢va xgdvo xal wia TAFN ugyaAvtegos. ‘Emiace To aydpl amd Toug
(POUG KAl KOITWVTAC TO OTaA MATIA TTPO00EoE:!

- D¢ §£Aw va nov adavthogls Twga. Oa o¢ favagwtriow Tov xgdvov. 'EXEls, Aonddv,
Kalgd va To ydfels, va Kavels violéosls, va @Tidfels LoToglss kal wiffavd ogvdgla,
va oxeetels. Kvglws avtd: va okeetels, elite, oplyyovtdg Tou Ta xépla.
“Mapakalouvtal ol emPBATeq NG TTMong yia Mapiol va poceABouv OTov EAEYX0 TwV
elompliwv”, akolotnke N avayyeAia arnd 1a peyapwva.

- Kat xolita, av dev éxsis olyovgn addvtnon, dev welgdfel. Hdiadgoun avth
wiogel va afifel WeQuoodtego. To WvaAd Wdogel va @Tidfel udvo Tov évav
oAdKAngo kdouo. “KaAn 8ogeia, aydgl uov”.

- KaAd tafidi, 9¢is..

APAXTHPIOTHTEZ T1A THN TA=H

H Tdfn ¢ivau n idia ¢va Tafidi. Eival wa diadgoun add okéyn o¢ okéyn, add wia
YWWUN 0¢ WA dAAN, dudd UIA £K@QAoNn 0¢ EVAV GVANOYIOUD. ArdOYElS 8oV GVU@EWVOVV,
YVWIES Bov glval diapogeTikes, tdges wov diapogeuvovTal, ovviETovv vées yYWilogls Kal
woooltétovv gudelgies. Hewplia avadtvooeTal UETA add Tov OXETIKG WQOEANUATIOUD
Kal Tov didAoyo wov yivetal uéoa otnv tafn. Elvar n Tedikh #éon othv odola
KATAANYovIE, agov dokindoovine Kal daAnlevooviue Th okéyn uas. AxgLéws yi avtd
wWgonyovvtal ol oxeTIKES dgaoTngidtntes. Méoa ad’ avtés fa WgoéAnuatiotoviue kau
fa ex@pgdooviue Thv didoyn uas. Q¢ onuaivel ot o¢ dla Ga éxoviue adavtrosls kal
dTl dAa Fa Ta wsogécoviue udvol uas. T avtd gival kau ot dANol. Agrel va udadovus
V' akovug T™h ywwun tovs. Hokéyn twv dAdwv Ga wdet th dikh nas éva érnua
wagadtga. 2’ avtd uas ovvtovifel kal uas onddst o xadnyntris uas. ONot naji xau
onadixd fa xatagégoviue Wegloodtega. AS agxioovius Nonddv.
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A.1.1. duoikol apBuoi - Aldta&n Gualkwv - ZTPoyyuAoroinon

Add To AnuoTikd oxoAglo udadaue thv évvola tov @volkov agiuov. Ztnv Wagdygago avth
ylvetal eldavdinyn ths gvvolas, Ths didtafns kal tns oTgoyyvAodoinons Twv evalkwv agifuiv.
Méoa add Tis dgaotngidTnTes, wov axoloviovv, fa Wgoasaticovue va Favadvunfovus avtd
wov gxovue udlel kal va ta JiaTvidWooviug UE WO 0QYAVWUEVN OKEWN.

APAXTHPIOTHTA 1n

AldAeée Evav Tpignglo apibud. Boeg dAouc Toug dIapopeTIKOUG ToIWN@IouG aptBuouc
nmou mpokUrTouv drav evarddéeic ta yneia tou apibuou rou didAeéec kal yodye
autouc e BAoUG TouG duvatous TPATTOUG.

[Moloc eival o UIKPOTEOOG KAl TTOIOC O UEYAAUTEQOG;

[odye SAouc Touc apibuouc mou Ppnkec ue oelpd auvéouoa, dnAadr) amod To

UIKOOTEPO TIPOG TO UEYAAUTEQO.

2T ouvexelq, ypdye Toug Blouc aplbuoug e pbivouoa oeipd.

APASTHPIOTHTA 2n

[a va Babuoloyrioouue éva OepUOUETOO aKOAOUBOUUE [UIlA OUYKEKOIUEVT
ugbodo: To aprivouue oTov AYo QPKETH WEQA Kal oTo onuelo mou Ba orabel
0 UdPAPYUPOG ONuUEIDVOUUE TO UNdEV (0°). XTn OUVEXEIQ TO aPrVOULE UEoA
oe vepd rou Boddlel kai oto onuelo mou Ba orabel 0 udPAPYUPOC ONUEIOVOUE
TO eKkato (100°).
JKEWoU Kat dilatunwoe gvav TPoro e TOV Oroio 6a unopouoes va
ONUEIWOEIC KAl OAEC TIC evOldueoeC eVOElEelG.

Ovuduaote - Madaivovue

.® OuapiBuoio,1,2,3,4,5,6, ..., 98,99, 100, ..., 1999, 2000, 2001, ... ovopdZovial
Quatkol aplBuoi.

P KdBe puaolkdg aplBudg éxet évav emduevo Kat vav mpornyoUpevo GUOIKO
apBuo, ektog amd to 0 mou €xel HOvo enouevo, To 1.

¢ O puolkol aplBuol xwplCovtal oe dUo katnyopieg: Toug dptioug 1 uyouqg Kal
Toug mepttTouq 1§ povoug.

® Aptiol Aéyovral ol pualkol apiBol Ttou dlalpouvtal Pe To 2 Kal Tieptttol exelvol Tou dev
dlaipouvtal Je To 2.

¢  Todekadkd ouotnua apiBunong divel Tn duvatdnTa va oxnuUaATiCouuE TO anepLOpLoTO

TTAN00C TWV PUOLKWY APIBUWY XENOILOTIOIOVTAS MOVO Ta OgKa yvwotd Ynola:

0,1,2,8,4,5,6,7,8,9.

»  Hduvatdtnra autr undpxet ylati n a&ia evog Yneiou kabopilstal kal and
B€aon mou katéxel, dnNAadn Tn dekadikn TAEN Tou (UovAadeg, dekAdeg, ekaToVTd-
deg, XINAdeg, dekddeg XINAdES, eKATOVIADEG XINADEG, ...).

® 270 &g Ba xpnotuoroloUue Ta MApakdtw cUuBoAa:

TO = T0U onuaivel “ioog ue”,

TO < TIOU onuaivel “lkpdTePOG amd” Kal

TO > TI0U onuaivel “peyaluTtepog and”.

»  Mnopoupe ndvrta va ouykpivoupe U0 GUOIKoUG aptBuous YeTAEU Toug.

Emouévwg €xoupe t duvardtnta va dlatd&oupe Toug pualkouc aptBuous and

TOV UIKPATEPO TPOG TOV PeYaAUTepPo, dnAadr ue augouaa oelpd ueyEBOUG.

Ma mapddelypa: 0<1<2<3< ... <10<11<12< ... <297< ... <1000< ...

16/1/2013 9:36:19 up
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¢  H duvardmnta autr), g JATAENS TwV QUOIKWY APIBUWY, ETIITPETEL VA TOUG TOTOOETN-

ooupEe TTAvw Og JIa eubela ypauun /@S
e TOV TIAPAKATW TEOTIO: 0 1

AlaA€youpe auBalpeta €va onueio ' '

. . ., O A B I A E
O g eubelag, Tou TO A€ue apxn,
yla va mapactiooupeTovaplbuc0. ¢ 1 2 3 4 5 6 F & 9
Metd defid amd 10 onueio O - i i i i i i i i —>
dlaAéyoupe €va ANo onueio A, O A B I A E
ToU Ttaplotdvel Tov aplBuo 1. Tote, pe povdda uetpnong 1o OA, Bpiokouue ta onueia

TIOU TIapLoTAvouyv Toug aplbuoua: 2, 3, 4, 5, ...

2TpoyyuAormoinon
;A APASTHPIOTHTA 3n

‘ \ 271G 13 louviou 2004, akoUoTnKe OTIG eIOT)0EIG OTt AN Ta 450 ekatoupupla moArwv me
% P Eupwriaikic Evwong, yngidouv ta 338 ekatoppupla yia va ekAééouv 732 BoUASUTEG
5‘\ ToU EUupwkotvoBouAiou.

éa{'&‘ [ati dev avapepOnke 10 akplBEG MANBog twv 454.018.512 noAirwv g E.E.,

kabwce kai 0 akplBric apibuoc twv 337.922.145 nou eixav dikaiwua Ynpou,
[arti, avtiBeta, otnv nepirrtwon Twv 732 eUupwBoUAEUTWYV, avapeobnke o aklBNG
aptBuaoc,

[1dte emTpeneral va xpenoiuoroouue autr)  dladlikaola MEOOEYYIONG eVOG
Quaolkou aplBuou;

. ZKE@TOUAGTE

H dpaotmpiétra autr pag odnyel va mpofAnuatiotole yiati oe aplBuous, Onwg To akpIREQ
MARBoC Twv TOAITWY NG E.E., de xpeldletal va avapepboupe te akpiBela, evaw oe dAAoug, OTiwag
0 aplBudg Twv eupwPouleutwy, anarteiral akpiBela. Mdte, yevikdtepa, N akplRng dlatunwon
evog apBuou eival avaykaia;

>V meplmrwon Tou TANBoug Twv TOATWY 1 Twv Ynpopdpwyv TG E.E., autd mou kupiwg
evolapEpel elval n “Td&n peyedoug”, TLX. Ta ekatoppupla. Evd yia toug eupwBOUAEUTES O
aKPIRNC apBuog eival anapaitnTog, m.x. oTig YneoPopleg.

Ao Ta apandvw eival pavepod ot xpetdletal pia diadikaoia rou pag Bonbdel va ekppACOULE,
e TPOMO Kolva anodektd, €vav QuUOIKO aplBud yia tov omoio dev amarreiral akpiBela. Ma
napddetyua 1o UPog evog Bouvou Tou elval 1987 m., Aéue, ouvnbwg, 2000 m. Evd o aplBudg
evog Aepwvou, To AOM 1) 0 TaxudPouIkOg KwdIKOG avapepovTal TIdvta pe akpiBela.

Ovuduaotée - Madaivovus

MoMEG PopEC avtikaBloToUue €vav QUOIKO aplBUd UE JIa TIPOOCEYYLOT TOou,

ONAad”r kArmolo AANO Alyo UIKPATEEO 1] Alyo peyaAutepd Tou. Tn dladikaoia autr

Vv ovopddlouue aTpoyyuAomoinon.

[l va OTPOYYUAOTIOI)OOUUE €vav QUOIKO aplBuo:

— [MpoaodlopiCoupe TNV TAEN otnv oroia Ba yivel n orpoyyuAoroinon.

— EE&etdloupe T0 Ynoio NG apéows UikpdTePNg TAENC.

— Av auto eival kpdtepo Tou 5 (dnAadn 0, 1, 2, 311 4), To Ynopio autd kat dAa
Ta Ynola Twv PIkpdTepwy TdEewv undevicovtal.

— Av gival peyaAuUtepo 1y (oo tou 5 (dnAadr| 5, 6, 7, 8 11 9), To Yneio autd kal dAa
Ta Ynoia Twv PIkpdTepwyY TAEewv avtikabiotavtal arnd To pndev kat To Yngio e
TAENG otpoyyuAornoinong au&dvetal katd 1.
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&
4 [IAPAAEITMA - EGAPMOIH

jr Na otpoyyuAonomnBel o apiBuoc 9.573.842 otic (a) ekarovrddec, (B) xiAilddec, (y) ekatouudpla.
il

(@) Tdén orpoyyuAornononc: eKATOVIAdEG.

Mponyouuevn Ta&n: 4 < 5. To 4 kat 6Aa Ta 11pog

Ta de€1d Yneopla avtikadiotavral amnd 1o pndév. 95134542 =» 9533500
(B) Tdén orpoyyuAornoinonc: XINADEG.

Mponyouuevn téén: § > 5. Oha 1a

npog ta oe€ld Ynoia avrikabiotavral

amnd 1o undév kat 1o 3 yivetal 4. 95332842 = 9534.000
() Tdén orpoyyulonoinong.: ekatoppUpla.

Mponyouuevn Ta&n: 5 = 5. OAa ta

npog ta 0e€ld Ynopia avrikabiotavral

and 1o undév kat 1o 4 yiverar 10. 95134842 = 10.000.00&;
A2KH2EI2 KAl TIPOBAHMATA '

[oaye ue Ynelia Touc aplBuous mou divovral MapakdTw O PUOIKTN YAwooa:
(a) dlakdola mevte, (B) emrakdola Tpldvta duo, () elkoot xINAdeG okTakdola dgka Tpia.

[odwe oe puaikn yAwooa Toug apibuoug. (a) 38.951, (B) 5.000.812, (y) 120.003.

=

[otor elvarl o1 Tpelg moonyouuevor aplBuol Tou 289 Kat rolot ot dUO ETTOUEVOL,

Torto6etnoe oe auéouoa oelpd Touc apibuouc: 3.515, 4.800, 3.620, 3.508, 4.801.

SO

TortoBetnoe 10 KatdAAnAo ouuBolo: <, =, >, 010 Kevo UETAEU TwV aKOAOUBwWV apIBUWVY:
(a) 45...45 (B) 38...36, (y) 456...465, (0) 8.765...8.970, (€) 90.876...86.945, (ot) 345...5.690.
Karaokeuaoe évav déova e apxr to onueio O kai povdda OA (oo ue 2 cm. TormoBeTnoe

Ta onueia B, ', A, E oe anoordoeic 6 cm, 10 cm, 12 cm kat 14 cm avtioroixa. loiol
apiBuol avtiotolxouv ota onueia autd,

SN

{. ToroBsmoe va “x” otV avriotoin 6on. SQSTO NABOS
(a)  Ztov apiBuo 5780901 1o undev dnAwver arouoia dekddwv Kai xiAilddwv. ]
(B) Agka xihiddec eival pia dekdada xiAiddwy.

(y) 2e a nevrarjuepn ekdpoun 6a yivouv mevre dlavuxTeEQLEUOELG.
(0)  Amd tov apiBud 32 wc kai Tov aplBud 122 undpxouv 91 aptbuol.
()  2e oKTW NuUEPESG ano onuepa, rou eivai MNeurrm,ba eival MNapaokeun.
(or) And v 12n oeAida tou BiBAiou ugxpl kai Tnv 35N eival 24 oeAideg.
(Q)  Aev undpxel pUOIKOS aplBuog ueta&u Twv aptBuwv 2 kat 3.

Ol eMOuUEVEG TEOOEPIG EOWTNOEIG [Tk A A
avapgoovral oTo oxniua. 0150
(n) 210 onuelo K avtiotroixel o aptBudc 370.
(6) 210 onuelo N\ avriotoixel o apibuog 1050.
(1) 210 onuelo M avtioroixel 0 apiBudc 1200.
(ta) 210 onueio N avriotoixel 0 apiBudc 1875.

0000 B0OP0O0
0000 A0O000O0

8.  Stpoyyuloroinoe oty nAnoiéotepn ekarovrdda Toug apiBuouc: 345, 761, 659, 2.567,
9.532, 123.564, 34.564, 31.549 ka1 8.765.

9. Stpoyyulorioinoe Tov aptBuc 7.568.349 otic MANCIEOTEPEG: (a) dekAdEC, (B) ekaToviddeq,
(y) xthiddec, (8) dekddec xiAiddeg, (g) ekatovtddec xIAIAEC.
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A.1.2.MpdoBean, apaipeon Katl TOAAATIAQCIACUOC PUTLKWV APLOUWY
TMagaxda™w fa aocxoAnfovus ue tTis “Bgdfeis” tTwv euowwv agihuiv. To ovolaoctikd “@gdfn”
WQOKVWTEL audd To gRMA “@WedTTw” kaul dnAwvel wia dgdon n gvégysia. Ot agifuoi wov éxovius
ywvwglogl UExQL TWEA vAodolovv avdykes UETgnons. ZvvieTes UETEHOELS WQOKWITOVY a0 QudAES
uetghogls ue tn didikacia Twv Bgdfewy, ddws yla wagddsiyua ths Wedodeons xal tns agalgsons.

B APASTHPIOTHTA 1n

O dinAavog riivakag divel ta aBpoiouara, dnAadr Ta 0/1[2]3[{4]|5|6[7]8[9
arioteAéouara e mpdobeonc Twv LOVOYNPIwV olol1121314]|5(6|7]89
QUOIKWV apIBUV. 1(1]2|3[4]|5[6]7|8[9]10
Tt napatnpeeic yia tv mooobeon e 10 0, 2|12(3|4|5|6|7(8]9]|10[11
[door apibuol urropouv va rpoorebouv kdbe popd, |3 [34]|5(6]7 (89 |10{11]12
Auo apibuoi exouv abpotoua 12 kat diapopd 2. 41415|6|7[8]9[10{11]12]13
Mriopeic va Boelc Touc aptBuoUc autouc; 515|6|7|8[9]10{11]12[13]14
SUykpive Ta aBpoiouara 3 + 6 kai 6 + 3 kai uerd ta |[61617 1819 [10/11]12]18]14[15
abpoiouara (5+4) + 2 ka5 + (4+2) 7171819 1011]12]18/14]15| 16
Alardnwoe 1a ouunepdouard oou. 81819110111 112[13/14]15]16]1/
dridée gva rapduolo rivaka yia Tov moAAaniaociaoud, 9 [9]10]11 12 {8114 15|16] 1718

! i AlaTUNWOE Ta avTioTolXa EPWTTIUATA KAl MEOOTABnoe va OWOEIG TIC KATAAANAESG anavirioelq.

E ZKepTiuaots
I'IdEampoUps o1l kK&Be Qopd umopouue va TpooBeooupe dUO UOVO aplBuoUg, CUVETTWS
ard ta {euydpla TV aplBu@y Tou éxouv dbpotopa 12, dnhadn 9+ 3, §+4, #+5, 616, exeivo
nou €xel dlapopd 2 eival To Ceuydpl TwV aplBuwy 7 kat 5.
Eniong, mapampouue ot 0+1=1+0=1, 0+2=2+0=2, 0+2=2+0=3, KoK
H oUykpton Twv abpotopdtwy 2+6=9 kalt 6+32=9, énwg Kal AMNwV TETOIWY aBPOIoUATWY
m.x. #+1=4 kat I+#=4 KA., yag odnyouv ot dATUnwon ™S avTIUETABETIKAG 1DIOTNTAC.
Eriong, n ouykplon twv adpotopdtwv: (5+4)+2=11 kat 5+(4+2)=11, al& kat AANwv
adpotopdtwy, onwg .. (9+1)+3=12 kat 9+(1+32)=12 K.Am., yag odnyouv otn datunwon
MG MPOOCETAIPLOTIKNG 1B10TNTaC. Enopévwg, unopoudpe va dlaTunwoouue TIG IDIOTNTEG TNG
MPAoHeoNQ KAl AvTiOTOIXA TOU TTOAAATIAQCIACHOU TWV PUOLIKWY APIBUWV.

APAXTHPIOTHTA 2n

2¢e OAo 1o urkoc tou e6vikou dpduou Abrivac - AAeEavdpounoAnc undopxouv XIAIOUETOIKEG
evoeitelg. O1 evoeielc auteg ypdpouv: otn Aauia 214, otn Adploa 362, otnv Katepivn 445,
otn ©eooalovikn 514, omv KaBdAa 677, otnv =aven 732, otnv Kouotnvn 788 kai otnv
AAeEavdpourioAn 854.

Mropeic va Bpeic TG ueTaéu Twv MOAewV armooTdoEIG,

APASTHPIOTHTA 3n |
16

62

O 2nupog uroAdyioe ue 10 UAAS Tou TO €UBadOV Tou
dimAavou oxnuaroc kai 1o Borke 1600 TeTpaywvika xiAlooTd.

N4

YroAdyioe kai ou To gupadov kar ddoe a g&riynon 2
yla 10 Tl akpIBWS EKAVEC yia va To PBEEIG.

— 16
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Ovuduaote - Madaivovue

. MNpdabeon 12+5 = 14

|
& 106TnTEg TNG Mpdobeong:

»  To dBpoiopa eviég guoikou apBuol pe to undév aa+ 0 =0+ a = a
looUtal pe Tov (dlo Tov aploud

P  AvrigetaBeTikg Biétnta (Mnopolue va aolMGloupe ™ a + € =8 + a
oelpd Twv OUOo TPOCBETEWY evog abpolouaTog)

»  [pooeTalploTiky I31éTnTa (a+8+y=a+(é+y)

® A@aipeon eivat n mEA&n pe v oroia, 6tav divovrar duo _
apBpoi, M (uewwT€og) kat A (apalpet€og) PBplokouue vav M=A+A
aplBuo A (diapopd), o omolog dtav npootedel oto A divel To M. ,
Kau yQdgovus

€  >Touqg QuOIKoUg aplBuoug o apalpeteog A mpermel va eivat
navrta PIkpdtepog 1 (0og tou pewtéou M. >e avriBetn A=M-4A
nep(mtwon n nmpdén g agaipeong dev elival duvatdv va
exTeAeoTEl.

MoAAarmAactacuog 7.6 =42

S |
1316TNTEC TOU TTOAAQTTAQCIACLIOU:

P  To ywduevo eviog puotkou aptBpou ye tn povada a-1=1-a=a
looutal ue Tov (dlo Tov apldud

P AvtiuetaBetikni Biotra (Mropolue va aMdloupe ™ a - € =€ - a
oelPd TWV TTAPAYOVIWY eVOQ YIVOUEVOU)

P [MpoostalptoTiky BT TA (a-€)- y:a.( 8- Y)

P EmueptoTiki 1310t Ta Tou MOAAMAQCIaopuoU wg Pog a-(€+y)=a-€+a-y
NV pocbeon

P Emueptlotiki 1310TTa ToU MOAAMAQCIAoUoU WG TPOG a,(g_y)za,g_a,y
v agaipeon

P To ywvéuevo evég pualkol aptBuou emi To undév a0 =0-a=20
looUtal ue To Undév
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H mpwtn eupdvion twv auuBdAwy + kal — xpovoAoyeital ard ta AN Tou 150U aiwva, aAAd n yevikeuugvn
Xxpnon toug eugavi¢etal Tov 190 alwva. AoXIKA yia TV apaipeon XenoUororonke 1o oUUBOAO «:».

A€yetal dti n Karaywyrj Twv oUuuBOAwY autwv OPeAETal OTOUG EUNIGPOUG TIOU TA xPnaluorolovoav yia va
onAwaoouyv dti &va Bdpoc BoBnke o oAU 1j o Aiyo, avtiotolxa, and To KaVoVIKO.

Ta ouuBoAa x kal = kablepwbnkav and AyyAouc pabnuatikous to 1632 kal o 1557 avtiotoixa.

[TAPAAEITMATA - EOAPMOIEX>

4. Naunoloyiotouv Ta yivdueva: (a) 35+ 10, (B) 421+ 100, (y) 5+ 1.000, (5) 27+ 10.000

N\vaon
, (@) 35 - 10 = 250
3 (@) 421 - 100 = 42100
) 5 - 1.000 = 5.000
o) 2% - 10.000 = 2#0.000

A6 ta napandvw dlamioTwvouue OTL yia va moANanAacidooupe gvav aptBuo ermi 10,
100, 1.000, ... ypdpoupe oTto TEAOG TOU aplBoU TOoa Pndevikd 6oa £xel kaBe popd o
napdyovtag 10, 100, 1.000 ....

9 Na ekteAeotouv o1 akBAoubec mpdéEeic:
" (@) 89-7+89-3 (B)23-49+ 7749, (y) 76+ 13—-76- 3, (5) 284 - 99

Nvan
(@ d9-F3+89-2=49-(F+3)=49-10 = §90

B 232-49+FF-49=(23+F - 49 =100 - 49 = 4900

() 76 -13-76 -3 =176 -(13-3) = 76 - 10 = 760

() 264 -99 = 264 - (100 - D) = 264 - 100 - 264 -1 = 28400 - 284 = 28116

3 Na gpounveutouV UE YEWUETPIKO TOOTTO Ol ETIUEPIOTIKEC (DIOTNTEC:!
(@+PB)-y=a-y+B-yka (@=-p)-y=a-y-B-y

Nvan
AUo opBoywvia TAPAANAG- A
YPaUUA (UMAE Kat KTpwo) é- T

Y

— g g——8——1,

Xouv pia didotaon pe 1o Blo
unkog y. MNa autd tov Adyo
uropoUpe, av Ta “KOAA|oou-
ue”, Onwg paivetal oto OxNua,

va @uiagoupe €va Tp(to, TO0 A
AZHA, ue eupaddv 0o ue to
dBpoloua Twv eupadwyv Toug. Av BAAOUUE TO UIKPOTEPO TTIAVW OTO PeYaAUTEPO, OTIWS (ai-
VETAL OTO OXNHa, Ba aroktooupe eva AA\o, To AEOA, tou Ba €xel euBadodv (oo pe m dla-
PoPA TWV eURAdWV TwV dUO APXIKWV.

o) H
EnBaddv ABMA = a -y I EuBasovEZHO=B-y

|
Al ath BE , AF—— 9B ——
Y \
N re H A o
ELp. AZHA = EuB. ABTA + EuB. EZHO Eup. AEOA = EuB. ABIA - Eup. EZHO
Ondre: (a+B) -y = a-y + B-y Ondre: (aB)y= a-y - By
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[2TOPIKO 2HMEIQMA

MepIKEG POoPEG Evag anmAdc ouAoyioudc kdroiou avBpwriou a&ilel o oAU art’ dAo
TO Xpuod@! Tou KOouou. Me kdroieg &éurveg 106ec Kepdilovral udxeg, Yivovral
uvnuewon goya kai doéalovrai dvBpwrol, evw mapdAAnAa avantiooetral n emoTriun,
eEeMlooetal n texvoloyia, diauoppwveral n iotopla kai aArdler n Zwn.
Eva uikpo napdderyua eivai n “éEurtvin mpdobeon” mou okEPTnKe va kdver o Fkdoug
(Karl Friedrich Gauss, 1777 - 1855), dtav oe éva xwpld e epuaviag yupow ora 1784, otnv nowtn
1dén Tou oxoAeiou, dpxioe va uabaiver yia Toug aplBuous Kai TG apiBuntikeg npdéeic. Otav o
ddokaAoc {ritnoe and Toug uabntec Tou va uroAoyioouv To dBpoioua:
14+243+....498+99+100, nowv o1 undAowror apyioouv TIG¢ mMEAEeElG, O UIKPOG [Kdoug To eixe non
urtoAoyioel. O dAokaAog EKTTANKTOG Tov pwTnoe nwe 1o Borike. TOTe ekelvoc gypae otov nivaka.

(1+100) + (2 +99) + (3+98) + ... + (48 + 53) + (49 + 52) + (50 + 51) =
=101 + 101 + 101 + ... + 101 + 101 + 101 = 101 - 50 = 5.050

“— g
——

50 popég
[Mooorndbnoe va urtoAoyloeic ue Tov Tedro Tou kdoug To dBpoioua 1+2+3+...+ 998 + 999 + 1000
Kal va UETPrOoeIG Tov xpdvo mou xpeldotnkeg. oo xpdvo Ba kavec doaye va To UTToAoyIoelg e
KaVvoVIKT) mpdoBeon;

A2KH2EIZ KAl TIPOBAHMATA

4. 2uunANpwoe Ta napakdtw Kevd:
Q (@ Hio©omraa + B =B+ QAEVETQL ...ccccoooeeeiiiieeecie e
v B) Hiowomrmaa+B+y=a+PB+Yy)=@+B) +vAdyerai ...

(0) To AnOTEAEOUQA TNC APAIOEONC AEYETQU ...
() 2e ua apaipeon ot aptBuoi M, A kat A OUVOEOVTQL UE TN OXEOT): ..cvvvveveeeiiaiiie

(01) Hi1d10TNTa @ * B =B * AAEVETQL ..o,

Q) Hiowomraa: B-y) = (@ B) c YAEYETQL c..ooooooeiiiceiiie e
n) Hioomraa:- B+Y) =a- B+ A YAEYETQl .o

SuunAnpwoe ta yivdueva: (a) 52- [_1=5.200, (8) 37- [__1=370, (y) 490-[__1=4.900.000.

3 JUunAnpwoe 1a Kevd ue Touc KatdAAnAouc apiBuouc, woTe va MPoKUWouv oword

aBpoiouara:
+D582 +4D5 +D5D5
7 1 2
() T 7501 B) —-2 T 52[] (v) T 520

(11073 10 4[]93
1+2+3+4 14
J, AvTiotoixioe KdBe ypauun Tou mpwTou Tivaka e 1424+3.4 o4
gva ario Ta aroreAgouara mou urndpxouv oTov 1.243.4 10
OeUTEPO mivaka. 1.2.3.4 15
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10.

12.

21-0027 book.indb 18

Torto6stnoe gva “x” ornv avtiotoixn 6gon

(@) 157 + 33 = 190 L]
(B) 122+ 25+ 78 = 200 ]
v) 785 - 323 = 462 ]
(5)  7.321-4.595 = 2724 ]
) 60— (18 -2) = 60+18-2 ]
(01) 52-11-9= s2-(11+9 ]
) 23+ 10 = 230 ]
n) 97+ 100 = 970 ]
©) 879 - 1000 = 87900 ]

MEPOZ A’ - KepdAaio 1o - O1 puaoikol aptBuol

200] 180 L]

250 ] 205 ]

458 ] 562 ]
2627 ] 2726 ]
60-18)-2[_] 60-18+2 ]
(52-11)-9 ] 52-20 ]
240 ] 2300 ]
9.700 L] 9.800 ]
879000 L] 880000 ]

YITOAGyi0e Ta MapakdTw YIvOuEVQ, XENOIUOMOIWVTAG TV ETTIUEPIOTIKN 1O10TNTA:
(a) 3-13, (B) 711, (y) 45-12, (0) 12:101, (¢) 5:110, (or) 4-111, () 34-99, (n) 58-98.

YITOAGyioe 10 €uBadov Tou OXNUATOC, XENOIUOTOIWVTAC

KatdAAnAa tnv emiuePLOTIKN 1O10TNTA.

14

|
3
T

|
il

2 2

Ayopdoapue didpopa oxoAika eidn rou kooticav: 156 €, 30 €, 38 €, 369 € kai 432 €.
(a) YrnoAdyioe mpdxelpa av apkouv 1.000 € yia va mAnpwoouue 1a idn mou ayopdoalie.

(B) Bpec nooa akpiBwc xpnuara 6a nmAnp

O Nikoc katéBnke yia ywwvia ue 160 €. 2e éva uayall Bonke va MouKAuIoo mou
kdotiCe 35 €, éva rnmavraAovi mou KOoTile 48 € kal éva oakdki rmou kootile 77 €. Tou
QTAVOUV Ta XPNUATA Yia va Ta ayopdoel OAQ;

e gva aprtonoleio gpriaéav uia ugpa 120 kiIAd dormpo
Yowul, 135 kKIAd xwpeldtiko, 25 KIAd oikdAewc kai 38 kIAd

rmoAuornopo. lNouAniBnkav 107 kIAd dompo

Xwpldtiko, 19 KIAd oikdAewc kai 23 KiIAd moAuvoriopo. Nooa

KIAQ Ywul Euelvav armouAnta;

¢ A

WOOUUE.

Yowul, 112 KIAd

O Apnc yewvribnke 1o 1983 Kat eival 25 xpovia UIKOOTEPOG
arié Tov rnartepa Tou.

(a) Tldowv xpovwyv eivar o Apng onueea;

(B) Tldte yewnbnke o narepac Tou,

‘Eva ykapdd gxer 12 narwuara. Ta 7 narwuara exouv 20 JINMAEC BEoelg To Kabgva Kal

Ta untéAoirta and 12 dinAgc Boeic. 2to ykapadd urnkav 80 UOTOOUKAETEG, 58 eniBatikd

kal 61 nuipoptnyd. Enapkouv ol 6oeig yia dAa autd,
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[2TOPIKH ANAAPOMH

Apxikd o dvBpwrtog gkave ovo Tov dlaxwpeloud. éva, dUo, MoANd. Me tnv mpdodo Tou
MOAITIOUOU, TNV avdmtuén TwV TEXVWY KAl TOU EUMOPIOU dIAUOPPWVEL TIG EVVOIEG TWV
apiBuwyv. 2’ autd Boribnoav kai Ta UOLKA mpdtuta apibunong, onwd m.x. Ta ddKTuAa
TOU eVOG xeplou (apiBunon Bdon to 5) 1) Twv duo xeptwv (Bdon 1o 10). Metd, Ta npwra
autd aplBunTikd ouoTruara, ouurnAnowvovtal Je TIC mpd&elg e mpdobeonc Kat e
agpaipeong.

Ta anoteAgouara e apibunonc karaypdeovrav ue m Bonbeia xapaywy rndvw oe EUAa
1] KOKaAQ 1j Ue KOUIoug oe oxoivid. To apoxaloTeEo eupnua avdyeral 0TouG MPOoICTOPIKOUG
Xeovouc Kal eivai To KOKaAo modiou evog UIKpoU AUKOU UNKouG 18 ekarooTwv Tou
Bpgbnke, To 1937, otnv ndAn Beotdvitoe G MopapBiag (sikova).

i
i)

H avdykn urtoAoyiouou ueyebwy anaitel oUykpion ue éva otabepd undderyua, m ovada
pEtpnoNng. O mowTeC UOVADEC QVTIOTOLXOUV MAAI O UEAN TOU OWUATOC, ONwS MAAQUEG,
ddxtuAoug, riddia, opyid, trixn. And Ta QUOIKA TEJTUMNA, TIG XAPAYES, TOUG KOUMOUG, Ta
Botoala mepdoaue ugoa oe mepiodo xiAiddwv etwyv ora cUPBoAa Tou maplotavav
apBpoug. Ta oduBoAa autd ritav diapopetikd otous dIdPopoUC apxaioug TTOAITIOUOUG.
H evorioinon tou ouuBoAiouoU Twv aplBuwVv Tou Urtdpxel ONUERNQA XPEIAOTNKE XIAIAOEG
xoowvia yia va yivel.

Hiotopia Tou undevég kai 0 ouuBoAiouds Tou akoAouBel SiapopeTikr mopeia. Ki autd yiati n avdykn
unapénc &exwptotou ouuBoAou yia To “tinota” eu@aviotnke moAU apyotea.

O1 Zoupéplol kat ot BaBulwviol dpnvav gva kevd didotnua yia va dnAwoouv tThv arrouoia apibuntikou
Ynelou oe kdrota 6gon. Ot mapavoroelg kat Ta Adén rmou meogkunTay Tous odrynoav ornv ulobstnaon
TOU €I10IKOU OUUBOAOU QI‘ n <f\ n § katrd v lNepaikr) iepiodo.

To ouuBoAo autd To TonmobBetodoav Udvo UeTasy dUuo Ynelwv Kai 8xt oto TEAOG evag apibuod. Ard
10V 30 - 120 aiwva u.X. 1o undev eivar uia koukida. O uabnuatikoc Kal aoTPovVAoC Boaxuaykounra,
T0 628 u.X. ovoudZel To undev we “to tirora”. Tov 9o alwva ouvavrdue entyoapn ue oapr ouuBoAioud
yia 1o Undev.

O1 Ivdol xpnoiuorolodv 10 oUuBoAO Tou undevos Kai wg TeAsutaio Yyneio apiBuod. Etorl eixav 10
1ootiua ynpiata: ©n0,1,2,3,4,5,6,7, 8 ka 9.

O ApaBag uabnuatikdg AA-XouapiQui (787 - 850 u.X.), oto €oyo tou “AAydpiBuol twv IVOIKWV
aptBuwv” yodpel To 820 u.X. yia to undév: “Otav Jia apaipeon dev agprvel Tinota, TéTE, yla va un
pelvel ddela n B€on mpénel va umnaivel €vag UKpog KUKAOG, ylati dlaopeTikd ol B€oelg Ba
AyooTéouv kal propel m.x. n deltepn va Bewpndel wg mpwtn”.

O EMnvag pabnuatikog Khaudiog Mrolepaiog (100 - 178 u.X.) xonoworotel To oduBoro 0 yia va
napaotrrjoel 10 Undev, oro PBiPAlo Tou “‘MeydAn Mabnuatikh Zuvraén” n “ANpay€otn”’
(150 u.X.). To emvonoe ano 1o apxiko yoduua e AEENG “oudgv” rou onuaivel kavéva (Yneio).
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A.1.3. AuvVAELS PUOIKWV APLOPWV
?

©)

45 2KE@TOUAOTE
Napampolpe &t éxoupe: (1) 4=2-2=22,  (2) 9=2-3=322, (3) 16=4-4=42, (4) 25=5.5=52
Kat avtiotoia: (5) §=2-2-2=23, (6) 23=3-3-3=32 (7) 64=4-4-4=4>
O1 teprmtwoelg (1) éwg kat (4) apopolyv Ta TETPAYWVA TWV PUOIKWY aplBuwy 2, 3, 4 Kkal 5.
O1 neprmtwoelg (5) €wg kat (7) agopolv Toug KUBOUG TwV GUOIKWY aplBu@y 2, 3 Kal 4.

Ovuduaotée - Madaivovis

TToMés @ogés ovvavTaus ylvousva. Twv odolwv dlol ol Bagdyovtes glvau (ool ZThv Weghdtwon
avTh, XgNOUUOFoIOVIAE OVOUAGIES KAl OVUBONIKES EK@QAOELS dWS @alveTal 8AQAKATW.

To ywvouevo a-a-a- ... - a, Mou €Xel V TIAPAYOVTEG
(ooug e To a, A€yetal dUvaun Tou a TN V 1] VIOoT™)
duvapn Tou a Kat cupBoAiCetal ue av.

O aplBuég a Aéyetal Bdaon tTng dUvaung Kat o v
Aéyetal eKOETNG.

H dUvaun Tou aplbpoy otn deutépa, dnAadr 1o a?, az
Aéyetal Kal TETPAYWVO TOU a.

® H duvaun Tou apBpol otnv Tpitn, dnAadh To as, .
A€yetal Kal KUBog Tou a.

» Toa' dnAadn n mpwtn dUvaun evée aplBuol a a=a
elval o (dlog o aplbudg a.

¢ O 8uvduelg Tou 1, dnhadn to 1Y, eival OAeq {oeg pe 1. 1v=1
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°' APASTHPIOTHTA 2n

O Kwotdkng, n Péva kat o Anuntong ekavav Ti¢ nmpdéelg ornv aplBuntiky napdotaon:
4 (7 +7-9) + 20 Kkat ,Banav 0 kKaBevag diapopeTikd arnotéAeoua. O Kwotrdkng

Ovuduaote - Madaivovue
( J

AplBunTikn napdotaon Agyetal kabe oelpd aplBUWY Mou cuvdgovtal PeTagy
TOUC JE TA OUUBOAA TwV TTPAEEWV.
TEO >e pla aplBunTIKY mapdotaon cUPPWVOUUE N MPOTEPALOTNTA TWV TIPAEEWV va
elval n akdAoudn:
1. YToAOYIOUOG SUVAUEWV.
2. EktéAeon mMOANAMAQCLIACUWY KAl dlaIPETEWV.
3. EktéAeon mpoabgoewv Kal apalpETewV.
Av urtdpxouv TtapevOEoelq, ekTeAOUUE TMPWTA TIG TMPAEELG HECA OTIG TTIAPEVOEDELS e
Vv apandvw oelpd. To TEAIKO anotéAeoua Tou Bplokoupe PETA TNV eKTEAEOT OAWV
TwV TPAEewv oe pia apBunTIkr mapdoTacn To AEUe TN TNC.

H xporion twv rtapevBsoswv Eekivnoe amo Tov 170 alwva ue otoxo va urodei&el v
MPOTELAIOTNTA TWV TTOAEEWV.

[TAPAAEITMATA - EOAPMOIEX>

Na urntoAoyiotouv 1o TeTpdywVvo, 0 KUBOC, N TETAPTN, N TIEUTTTN Kal 1) €KTn duvaun Tou
1. aptBuou 10. Ti napatnpelte;

N\vaon
, 102=10 - 10 = 100
10> =10 - 10 - 10 = 100 - 10 = 1000
g 207=10-10-10 - 10 = 1000-10 = 10000
10°=10 - 10 - 10 - 10 - 10 = 10000 -10 = 100000
10°=10-10 -10 - 10 - 10 - 10 = 100000 - 10 = 1000000

I‘Iapampouua OTL KABe pia and Tic duvdpelg Tou 10, ou uno)\oylomKav €XEL TOOA UNdeVIKA
600G €lval kat 0 ekBEMNG TG duvapne. Ma mapddetyua: 108 = 1.000.000 (€& undevikd).

Na exteAeotolv o npdé&eic: () (2-5)* +4- (3 +2° (B) 2+ 3°-8-3°

Nvan
(@ (257 + 4-(3+22 = 107 + 452 = 10.000 + 4-25 = 10.000 + 100 = 10100
B) (243P-432=5%_49=125-32= 53
3. Naypagei To avdntuyua tou apibuou 7.604 e xprion twv duvduewv Tou 10.
Nvon
Eivai: 7.604 Fyndoes + 66KGTOVTd5SC,‘ + 056Kd68¢ +4povd68q.
F1000 + 6100 +010 +41=
310> + 6102  + 010" + 4
H popon autr 3102 + 6-102 + 0-101 + 4 tou apBuoy 7.604 eival TO AVATTUYHA TOU
apBuou og duvapelg tou 10.

oo
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AXKH2EI> KAl TIPOBAHMATA
1. Juuninpwoe otov nivaka ta TeTpdywva Kat Toug KUBOoUG TwV aplOUV:
a 8 9 10 11 12 13 14 15 16 17 18 19 20 25
02
Q3
9 [ odye ue ™ LopPn Twv SuvAduEwY Ta yivoueva: (a) 5:5:5:5:5:5 (B) 8:8:8:8:8:8:6-6+6
(y) 1-1-1-1-1-1 () a-a-a-a (€) x-x-x (o1) 2:2:2-2-a-Qa-Q .
3. YrnoAdyioe Tic duvdusic: 21, 22, 28, 24, 25 06 o7 28 29 p10
), Boec 1a tetpdywva twv apibuwv: 10, 20, 30, 40, 50, 60, 70, 80 kat 90.
5. Boec Touc KUBoug Twv apiBuwv: 10, 20, 30, 40, 50.
6. Kdve Tic mpdEeic: (a) 352 (B) 352 + 2. (y) 352 + 22, (5) 35 +22, (g) 3(5 + 2)2.
t. Kave TIC npdé&eic: (a) F+33+28+24  (B) (13-2)* + 537,
8. Bpec 1¢ TipéC Twv napaotdoewv: (a) (6+5)%kal 62+57, (B) (3+6)? kat +6°. Ti napatnpeic;
9. [pdye o ouvroua ta napakdiw adpolouara Kat yivoueva:
(a) a+a+a, (B) a-a-q, (y) X+X+X+X, (8) XXx-X-X .
40. pdie Toug apiBuoUG: (a) 34.720, (B) 123.654, (y) 890.650 o€ avamtuyuevn LOPPN |E
xenon twv ouvduewv tou 10. (142) - (3+4) 50
H AVTIOTOIX10€ Ta artoteAgouara rmou urndpxouv 1-(2+3-4) 21
" otov OeUTePO Mivaka e 1o eEQYOUEVO TWV (1-2+3)- 4 9
nodéewv KABe yoauunic Tou mowTou mivaka. 1+ (2+3) -4 14
2+ 2-2 150
19 AVTIOTOIXI0€ Ta anoTeAéouara nou undpxouv 3+33 68
" otov deUtepo mivaka ue TV apiBuNTIKA 4+ 4-4-4 16
napdoraon KAabe ypauuns Tou mpwTou mivaka. 5+5-5+5-5 6
5.-5+5-5.5 12
4+ 4-4-4 55
pAPASTHPIOTHTE2 1A TO 2TIITI
1 3 4=13
1 3 4=14
1 3 4=15
1 3 4=236

“& l‘-;*.-

HE . ...

1. Xonoworoinoe udvo ta oduBoAa Twv mpdEewv: + Kal e
Kal TIc rrapevOsoelc (" kal ‘)" yia va oUUTIANPWOEIG TIC

=1
[6)]

—
—

YOQUUEC WOTE VA TTOOKUWOUV OWOTEG I00TNTEG.
6

IERER R o

20| [18] [26]
[ 7] ] Bllzs]2s] [ | [N
[4] I T

2. Juuninipwoe ta
yayikd tetpdywva.
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ISTOPIKH ANAAPOMH w

¥ A O o rraAiol apiBuol yod@ptnkav and Touc ZoUpépLloug oe mriAiva mvakiola
# ¢ 3nc - 2ng xihietnpidoac . X. O apiBuol yodgpovtav anod 1a oe€id mpoc 1a
apiotepd. MowTa ol povddoeg, uetd ol Oekddeg K.Am. To 1854 avakaAupbBnkav
Kovtd otic OxBec Tou Euppdtn, nnAiva mivakidia yoauugva otnv rnepiodo
2300 - 1600 n.X. and touc BaBulwvioug mou xpnoiuorioiovoav Kai TO
0ekadIkd ouotnua.

Ot Awyurttiot and 1o 3000 - 2500 ni.X. eixav €dikd (EpOoyAUPIKA yia Tnv
rnapdotaon Twv aplBuwy. Ta eidikd ouuBoAa mou eixav yia va naplotavouv
TIG uovddeg KAbBe dekadiknG Tdéng gaivovral otov akéAoubo mivaka:

|n T Y™

| 1 || 10 || 100 || 1.000 ||10.000|[100.000[1.000.000|

Tov 50 aiwva .X. omv lwvia onutoupynbnke to AAPABNTIKO ouotnua apibunong, mou rjtav 1o
TeAEICTELO oUoTnua apiBunonc uetd To apaBIKO Kal EUEIVE OE XPron MEXOL Kal TNV Avaysgvvnon,
napdAnAa e 1o pwuaikd. 2’ auto kabe aptBudc ard 1o 1 wg 10 9, KdBe dekdda 10, 20, 30,..., 90,
KkdBe ekatovrada 100, 200, ..., 900, ouuBoAiCovrav and gva yoduua tou eAAnvikod aA@aBritou
ue pia oéegia dvw aplotepd yia va ta Eexwpllouv and 1a yeduuara twv AgEswv. Eneldn
xeetdcovrav 27 ypoduuara yia 1o oUUBOAICUO OAwV QuTWV TwV aplBuwV Kal To aAQdpnto exel
uovo 24, xpnowornonoav akoun tpia ouupora to otiyna G nou napiotave tov aptud 6,

10 KOTIA 5 rou napiotave tov apibud 90 Kkat To oaurni P nou napiotave Tov apibus 900.

Etor eixav:

la ueyaAdrepous apiBuouc eixav uia UIken ypauun Kdtw aptotepd, mou drilwve Jdti n a&la Tou
yoduuarog noAAanAaciadorav eni 1.000. AnAadn: ©=4x1.000=4.000 kar n=38x1.000 = 8.000.

Me 10 aApaBnTiko apiBuntikd ovotnua yedgouue: B0 yia tov aptBudc 2004 kat w'A'a’ yia tov 831.
O Pwpaiol eorjyayav gva 0ekadlko apiBuntiké ouotnua ue Eexwplotd oduBoAa yia Toug
aptBuoug 1, 5, 10, 50, 100, 500 kat 1000. Mo ouykekpluEva xpnoiuonolovoav Ta ouuBoAa:

|V ]| X L C D M L IC|
1 5 10 50 | 100 500 | 1.000 50x1.000=50.000 | 100x100x1.000=10.000.000

2N ypaer Twv aplbuwv Toug xenoiuorioodoay v mpooBETIKI] qoxn ard Ta aplotepd MEog Ta
Oe&ld aAAd kai v agaipetikry apxn. To 2 ypdeetar ll, o 3 ypdeeral lll, k.Am. To 4 ypodperar IV
(5-1), 109 ypdpetrai IX (10-1), 10 40 yodperar XL (50-10), 10 900 yodperar CM (1.000-100), K.AT.

la moAAoug aiwves Kupldpxnoe 1o eEAMNVIKO Kal To pwuaikd ovotnua apiBunong. To 1299 ol
Kavoviouol g “Texvng g 2uvaAlayng” (Arte del Cambio) araydpeuav otous Toanedites e
®Awpevtiag va xpnoiuonolouv Ta lvdooapaBikd apiBuntikd yneia kai eméBaiav ta pwuaikd.

Ta oduBoAa rou xpnoiuorolouue onuepa Tou dekadlkoU CUCTANATOG £pTacav Kar diaddbnkav
omv Eupwrn ugow twv AodBwv, yia Tov Adyo autd ovoudornkav ApaBikd, aAAd eival lvdoapaBikd,
AI0TI aro Ta ouaTHaTa apiBunonc rou urtrjoxav orouc ApaBeg, To dekadiko odotnua rebe ar’ Toug
Ivoouc. Autd eupavitetal yia rmowtn eopd oto oyo Tou AA-Xouapilul (787 - 850 u.X.) “AAydpiBuol
TV VOIkaWvV apiBuwv’. Hebe o Mgon AvatoAr) ue ta kapaBdvia ard v lNepoia kat v Alyurto
Vv rtepiodo 224 - 641 u.X. O turol Ivoikwy ouuBoAwv elval Ta Aeydueva “ykoundp” mou xnoiuo-
rolodoav ot AcaBec otnv lortavia rmou v eixav kataAdBet and 1o 711 u.X.
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0

[ == Ol apiBuol eixav avaxBei and 1 oxoAn tou Mubayopa oe BeueAio SAwv Twv

s ermornuav. O MNuBaydpelol rioteuav 0Tt GAOL 01 VOLOL TOU CUUIIAVTOG UTITOPOUV
' va ekppaotouv ue TN Bonbeia Twv QUOIKWV apIBUWV Kal TwV ASywVv Toug. Auth

tﬂ.n ToAunpr UndBeon ekpdleTal MAPACTATIKA OThV MEpipnun 6€on Touc “Ta
navra eivataplbuog”. OrlMubaydpeiol eixav avartuéel Evav IdIOTUTIO TPOTO OUMBOAIOLOU
TV aplBuwy ue ) Boribeia “Yripwv’ dareTayuEVwV Otn L0PPT) KAVOVIKWV YEWUETOIKWV
oxnudrwv. Etol oxnudrnilav akoAoubiec “tolywvawv aptBuwy’, mou nrav dlaTeTayUEVol
oe oxnua Tplywvwv, TETPAYwvVwV aplBudwyv, Tou rjrav. OlateTayuevol o OxTUQ
TETOAYWOVWV:

Edaue ot untdpoxouv aplBuntikd ouoTriUATA TTOU XENOYUOTIOIOUV JlAPOPETIKO aplOud
Yneiwv, onwg m.x. eivar To duadiko aplBUNTIKO oUoTnUa Mmou xenolUorolel Uovo 1a
ynoia 0 kat 1. 2to duadikd ovotnua avtl yia uovddes, dekddec, eKaTovtddoeg, XIAIAdeC
K.ATL. EXOULE: [1IOVADEG, OUADEG, TETPAOEG, OKTADEG, dekaeEddec K.AmT. ETol oTo TPLAdIKO
ovotnua apiBunonc avriororxa 6a xpnoiuorolouue Uovo Tola yneia: 0, 1, 2, 6a Exouue
uovdoecg, TpIdOES, eVIADES K.ATL.

AekadikdO[1|2 3| 4 [ 5|6 |7] 8 9 [10 |11 [ 12 [ 13 | 14 [ 15 | 16

Auadik6 [0[1(10(11[100[101{110(111{1000|1001]{1010|1011|{1100{1101[1110|1111{10000

Tpadikd|0[1] 2 |10 11 [12] 20 |21 | 22 [100|101 [ 102| 110|111 [ 112 [120| 121
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2XEAIO EPTA2IAZ

Me Bdon tnv napandvw (0TOPIKT) avadpour Kdve gva voepd Ta&idl oTov xpovo Mmoog
T0 MapPeABAv Kal pavrdoou Ot Celc omn xwpa Twv Zouuepivwv 10 3000 m.X., Twv
Aryurttiwv and 1o 2500 1. X., Twv ldovwv 1o 500 .X., Twv Pwuaiwv 0 1200 u.X., Twv
lortavav 1o 1300 u.X., uExpl TNV enoxn uac tou 21ou aiwva Kat ypdye dUo apibuous
JIKNC OoU EMIAOYTIC, OMWC TOUC ypapav ekelvol TOTE.
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A.1.4. EukAeidela diaipeon - Alalpetdtnta

A APASTHPIOTHTA

Mrmopel va pridéel nARpelc Tolddeg, TETPAOES, TEVTAIEG,
e&ddec n enrddec, _
[éoec and autéc Ba oxnuatiotolv oe kdBe nepimrwon;

ZKE@TOUAOTE

Ma va anopaocioel 0 KabnynTrc e olo TPdTo Ba mapatdEel Toug 168 padntéc, mMEEnel va
dlaipgoel To 168 e Toug aplbuoug 3, 4, 5, 6 Kat 7.

Mapatnpoupe 6Tl To 168 dlalpeltal akplBWS pe To 3 kat divel mnAiko 56, ondte unopel va
napatd&el Toug 168 pabnrég oe 56 Tplddea.

Mapduola, n diaipeon Tou aplBuou 168 ue toug apBuoug 4, 6, kat 7 divel Ta mnAika: 42, 28
Kal 24 avriotolxa. Emouévwg, unopouv va mnaparaxbouv ol pabnteg oe 42 tetpddeg 1) 28
e€ddeq 1 oe 24 emtddec. TéAog, N dlaipeon Tou 168 e 1o 5 divel TNAiko 33 kal agrvel
unoAotro 3. Apa, dev propel 0 kKabnyntg va napatd&el Toug HabnTeS oe MAYPEIG TIEVTADEG.

Qvuduaocte - Mabdaivovus
» Otav doBolv dUo @uakol aplBuol A kal 8, TOTe w
urdpxouv duo dAAol Quaolkol aplBuol T Kal u, €10l 43 | 7
@ote va loxUet: [A =3+ + ul 47 >@.7:42
® O apBude A Aéyetar dlalpete€og, o0 O Agyetal ﬂl m?m
dlap€tng, o aplBuog m ovoudderal mnAiko kal 1o u

Qokipn

urtoAotro g dlalpeong. 7 < Napemg

ns peons —Y:/ﬁz— <—TAiko

¢  To umdAatro eival aplBuog mavia PIKPATEPOG ToU dlAIPETN: 41 <Ynéhoro
43 <—AlaIpeTéng

® Hodalpeonng naparndvw popeng Aéyetal EukAeideia Alaipeon. 15 pndheg

® Av 10 undlowo u elvar 0, téTe A€ue OTL €xoupe pia
TéAewa Awaipeon:

A

€ 2T0UQ QuUOKKOUG aplBuoug n TéAela dlaipeon eival TPAEN QFO
avTtioTpoPn Tou MoAAanAactacuou, dnAadn: @ %

avA=03-ntéteA:d=nnNA:m =20

5 UndAeg 5 prndheg 5 umaheq

P O dapémng d piag diaipeong dev unopel va eivat 0. d#0

» OtavA = 8, t6te To AKO 1T = 1. aa=1
»  Ortav o dapgme & = 1, téte 10 TMAKO 1T = A. al=a
»  Ortav o daipetéog A = 0, téTe T0 INAiko Tt = 0. 0:a=0
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Q)

¥ OvoudZouue “Eukheidela Awaipeon” mm diaipeon duo apiBudy, mpoc tiurv tou EUKAeldn, ueydiou
. EAMnva Mabnuartikou, o oroiog dkuace riepirtou 1o 300 r.X. Metd Tic omoudéeg Tou atnv Abriva mrjye

"\ oty Aeédvdpela g Atydmtou, oAn nou avadeixOnke og UeydAo TTOAITIOTIKO KEVTPO TOU KOOUOU
EKEIVNG TNG emoxric e ™ @oovtida Tou [roAeuaiou Tou A'. To 1o onuavtiko Epyo Tou EUKAEdN eivai
I “Ta Ztowxela” mou arroteAouvrar ard 13 BiBAIa Kal armoKkpUOTAAWVOUV TNV EMITUXNUEVN TTOOOTIABEIQ
" ToU EUKAEION va aé&lorowrjoet Kai va ouoTnUAtornotroe! TiG ABNUATIKES YVWOEIG TG EMOXIG TOU.

[TAPAAEITMATA - EOAPMOIEX>

[Moiec arnd 11¢ napakdtw 100TNTEC ekppdlouv “EukAeidela dlaipeon”,

(@ 120 =28+-4 +8, (B)1.345=59-21 + 106, (y) 374 =8- 46 + 6.

Nvan

(@)  ‘Exoupe v = 4, mou eival uikpdTtepog ard To 28 Kal ueYaAutepog and To 4.
Apa, eival urtdlotro e EukAeidelag dlaipeong e dlaipgtn uovo To 28 kat Ot 1o 4.

(B) ‘Exoupe v = 106, nou sival peyaAutepog amd 1o 59 kat and 1o 21. Apa dev
elvat urtoAotro piag EukAeidelag diaipeong pe dlaipgtm 1o 59 1y 1o 21.

(y) ‘Exoupe v = 6, mou elval uikpdtepog and 1o 8 kal amnd 1o 48. Apa eival
urtéAolro Tng EukAeidelag diaipeong pe dlaip€n elte 1o 46 eite 10 8.

2Tn povdda uviune HIac pwToyeapIKne unxavie urnopoulv va arobnkeutouv 11 pwtoyoagieg.
(a) Tdoec TETOIEG BIEG UVIES XPEldlovTal yia va armoBnkeutouv 5 pwtoypapioelc Twv 36
QwToypapiwv n kabeuid; (B) Ma méoec pwtoypaiec Ba ueivel xwpoc oty TeAeutala povdda;

Nnvaen

N > W
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(@) Ot 5 pwtoyparoelc Twv 36 PWTOYPAPIWY N KaBeuld eival ouvoNkd 5 - 36 = 140
pwrtoypaieg. H dlalpean twv 180 pwtoypadlwy e TI§ 11 Tou unopoulv va anobnkeu-
ToUv 0€ Hia povada, éxel rAiko 16 kat urtdAotro 4, dnhadr| éxouue 140 = 11 - 16 + 4.
‘ETol, xpelalduacte 16 povAadeg, Teplooelouyv OUWS 4 GpwToypapieq akdun,
enopévwe, Ba mpémnel va ndpouue emmAgoy uia povada, dpa Ba xpelacbouv
16 + 1 = 1F povddeg puvrung.

(B)  Apou otnv TeAeutaia povAada pvrnung Ba arobnkeutolv ol 4 pwTtoypapieg, Tou
nepiooePay, Oa peivel xwpog yia 11 - 4 = F pwtoypa(eq.

A2KH2EIZ KAl TIPOBAHMATA

Na kdveic TiI¢ akdAoubec dlaIPETEIC Kal TIC OOKIUES TOUG:
(a) 4002:69, (B) 1445:17, (y) 925:37, (3) 3621:213, (g) 35280:2940, (01) 5082:77.

Na urtoAovioelc: (a) Mdoo kooTilel TO 1 UETPO UPAOUATOC Qv TA 5 UETPA KOOTICOUV 65 €
(B) Mdoo kootiCel T0 1 KIAC KpEag av yia 1a 3 kIAd Anpwoaue 30 €; (y) [ooa doxeia Twv
52 Altpwv Ba xpelaotouv yia 46.592 Aitpa kKpaoiou,

Na eEetdoeic nolec and TIC MAPAKATW (00TNTEC TTAPIOTAVOUV EUKAEIOEIEG dlaIOEDEIC:
(@) 125=35-34+20, (B) 762=38-19+40, (y) 1500=42-35+30, (5) 300=18-16+12.

Av 0 v glval pUOIKOC aplBude, rola Uropel va eivai ta uriéAoina e dlaipeona v:8;
Av évac apiBude diaipebel dia 9 diver nnAiko 73 kai unidAoino 4. loiog eival o aplBuog,

Av orjuepa elval Tpitn, Tt uépa Ba eivar uerd and 247 nueEPEC,
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A.1.5. Xapaktrpeg daipetdtnrag - MKA - EKI1 - AvdAuon apiBuou oe
YIVOUEVO TIPWTWV TIAPAyOVTWwV

" To torukd ypageio e UNICEF 6a uoipdoer 150 tetpddia, 90
i\ OTUAG Kai 60 yOuEC 0 MAKETa dWPwWV, WOTE TA TIAKETA va eival
Ta [O1a Kal va TepLEXoUV Kal Ta Tpia eion.

Mrmopel va yivouv 10 makera dwpwv; Av vail, méoa arnod

KdBe gidoc Ba Exel KAOE MAKETO,

[1doa duota nakera dwpwv UIopéel va yivouv e dAa ta diabsoiua eion;

[16oa 10 MOAU duoia MakeTa dwpwv Uropel va yivouv ue oAa ta diabsoiua eion,

Ovuduaote - Madaivovue

7y . ®  TloManidoia evog euaikou apilBuou a elvat oL apiBuof
5 [[f mou TpokUTTouv and Ttov TMoAAamAaclacud tou (0, a, Za, 2a, 4a, ..
i e GAOUG TOUG PUOIKOUG aplBuoug.

P KdBe puoikdg aptBudg Siaipei Ta moAanAdotd Tou.
P  Kd&6e puaokdg rou dlatpeital and gvav dA\o eivat ToAarAdolo tou.
P Avévag puoikdg dlatpei Evav dAlov Ba Staipei kat Ta oAanAdaold tou.

® To pkpdtepo (#0) amod ta kowvd moAanAdola dUo 1 TeploodTepwy aplBuwy (#0)
1O ovoudloupe EAdxioto Kowvd MoAarAdoto (EKIM) twv aplBuwy autwy.

® Awap€teqg evog GuUOlkoU aplBuou a Aéyovtal Aot ol aplBuof mou Tov dlatpouv.
P Kd&Be apBudg a €xet dlalpsteg Toug aptdBuous 1 kat a.

® 'Evag aplbuodg, ektdég amnod 1o 1, Tou €xel JAPETES OVO TOV €AUTO TOU Kal TO 1
AEyeTal MPWTOG APLOUAG, JaPOPETIKA AéyeTal OUVOETOG.

® AUo Quokol apiBuol a kai B uropsel va €xouv kovoug dlapeteg. O peyaAdtepog amnd
autoug ovopdcetal Méyotog Kowvdg Alaypgmg (MKA) twv a kat B kat cupBoAiletar MKA(a, B).

® Auo apiBuol a kat B Aéyovtal mpwtol PeTa&u Toug av eivat MKA(a, B) = 1.

[TAPAAEITMATA - EOAPMOI'EX>

4. Ado mhola emokéntovial éva vnodkl. To mpwto avd 3 Phiiin
nuepec, 1o dedtepo avd 4 nuepeg. Av Eekivnoav aro 1o
VNOodak! Tautdxpova, o€ nooes nuepec Ba EavaBpebouv o1o E d%s
Aludvi Tou vnotou;

Nvan
Bplokoupe ta moAanAdola Twv aptBuwy 3 kat 4.
MoMam\dolaTtoud 0 3 6 9 12 15 18 21 24 27 30 33 36

MoMarAdolaTtoud4 0 4 8 12 16 20 24 28 32 36 40 44 48

Ot apibuoi 0, 12, 24, 36, ... eival kolvd moAarnAdola Twv aplBuwy 3 kat 4. Emeldn, 1o
UIKpOTEPO (#0) and ta kolvd moAamnAdola eivat To 12, ypdpouue: EKTI(Z, 4) = 12
AnAadn), akplBwg peta and 12 nuépeg Ba EavaBpebouv ta duo mAola oto Alpdvt Tou
vnolou kat autd Ba enavaiaupdveral kdbe 12 nuepea.
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Kpitipla Altaipetdtntag
® Kpunpla Alapetdtntag e 2, 3, 4, 5, 9, 10 1§ 25 A€yovtal Ol KavOVeQ e TOUC OTIoloug
UTTOPOUUE va ouprepaivoupe, XwpIg va kdvoupe n dlaipeon, av €vag Quolkog
aplBudg dlalpeital pe Toug aplBuols autouc.

‘Evag @uolkdg aptBudg diatpeital pe 10 av Arjyet oe éva undeviKo.

‘Evag puolkog aplBudg dlatpeital pe to 2, av 1o teAeutaio Yynoeio eival 0, 2, 4, 6, 8.
‘Evag @uolkég aplBudg daipeital e 1o 5, av Arjyet oe 0 1) 5.

‘Evac puoikog aptbudg diaipeital pe 1o 3 110 9, av To dpotoua Twv Yneiwv Tou
dlalpeltal ye 1o 3 1) 1o 9 avriotolxa.

‘Evag quolkoég aplBudg dlaipeital ouyxpovwe Ue To 4 1) kal to 25, av 1a duo
TeAeutaia Ynoia tou eival undév.

VvV VVYVYY

9 Na avaAuBouv ol apiBuoi 2520, 2940, 3780 o€ yivouevo Mowtwv mapayoviwy. Me
Bonbeia autric ™ avdAuonc va Boebel o MKA kat to EKI autdv Twv apiBudv.

Nvan
AvaAUoupe Toug aplBuoug oe yivoueva TPWTWY Tapayoviwy Kal malpvouue povo
TOUG KOIVOUG TTAPAYOVTEG HE TOV HIKPOTEPO eKOETN yia To MKA kal Toug Kotvoug Kal
» N KOWVOUG TIAPAYOVTEG e ToV ueyaAuTepo ekBem yia to EKTI.

2520 | 2 dapw peto?2 | 2940 | 2 dapw pueto2 | 2440 |2 dapd pe 10 2
1260 | 2 » 1430 | 2 » 1690 | 2 »
630 | 2 » 725 | 2 dlaip pe 10 3 945 |2  dalpw ue 10 3
215 | 2 dlapw pe 1o 3 245 |5 dlaipw pe 10 5 3215|3 »
10512 » 49 | F dapw e To 7 1053 »
25 |5 dapw e Tto 5 7|7 » 25|15 Olapw ueTo 5
7|+ dapw peto 7 1 |17 dapw peto7
1 1
2520 = 23.32.5.3 2940 = 22.3.5-32 3780 = 22-3%.5-7

MKA(2520, 2940, 2380) = 22-3-5-F = 420 vau
EKTI(2520, 2940, 3780) = 23-33.5-32 = 52920

3. NaBopebel av daipouvrar ot apiBuol 12510, 772, 225, 13600 ue 2, 3, 4, 5, 9, 10, 25, 100.

Nvan
2 3 4 5 9 10 25 100
12510 v v - vV VvV VvV - -
H2 vV - VvV - = = = =
225 - v - Vv VvV - Vv -
12600 v - Vv vV - V VvV V
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), Na BoeBouv Aot ol pwTtor aptbuol uetaéu Tou 1 kat Tou 100.

B 2 32 BN 5 F 7 R
11 27 12 #4 15 16 17 # 19 20
21 27 732 24 25 26 Z¥ 26 19 20
21 37 33 24 25 36 31 36 39 40
41 A7 42 44 45 46 47 46 49 50
51 57 52 54 55 56 5% 56 59 60
61 67 63 64 65 66 61 66 69 I
37123536 3F 3 1 40

6
yfﬂz 2 Bu 1 87 43 44546 ST S8 89 90
& 3 99T 95 449596 97 9899 100
1Y 37 49
Y %
3 7

Nvan
Ot apxaiot ‘EAN\nveg yvwptlav 6Tt dev untdpxel JEYLOTOG TIPWTOG aplBuadg, dnAadn OTl
ol IpwToL aplBuol elval drelpol oto MARBog. Mvwpllav akdun Otl dev uttdpxel évag
anAdg kavévag mou va divel Toug dladoxIkoug MPWToug aplBuousg. Me v anin
ueBod0o Tou Epatocbévn, yvwotn wg “Kookivo Tou EpatoaBgvn”, Tiou xpnoluoroleitat
HEXPL Kal onuepa, Bplokoupe OAOUG TOUC MPWTOUG aplBuoUq mou elval JIKPOTEPOL
aroé d0OUEVO aplBuo.
>Tov dmAavo mivaka diaypdgoupue Tov aplBud 1 1ou dev eival oute mpwTog oUte
ouvBeToq.
MeTd onuadeuvoupe TO 2 Kal dlaypdpoupe OAa Ta moAanAdold tou. To (dlo kdvoupue
Kal pe Toug aplbuoug 3, 5 kal 7. M’ autd Tov Tpdmo daypdeovral dAol ot oUvBEeTOoL
aplBuol kat pévouv povo ol Tipwtol, arnd 1o 1 €wg 1o 100:
235 111,13 13, 19, 23, 29, 21, 33, 41, 43, 4%, 53, 59, 61, 6%, 1, 13, 1, §3, §9 vau 97

9

O EpatocBévng (yewnbnke omv Kupnvela kai neébave ormv Ale&dvdpela)
. dlakpibnke we Mabnuatikog, Quaikog, ewypdpog, AoTPoVOUOoGS, I0TOPIKOG
. Kal ®IAGAoyoc. Ané 1o 234 nX. kai eni mepimou 40 xoovia, OIETEAE0E
+ unevBuvoc e nepipnunsg PiBAoBnkng e Aieéavdpelac kal didaée oto
Mouoegio m™g. 2ta nepipnua “lewypa®kd” mou mapouciace TNV MO
aKpIBr] pabnuatikn HETPNON NG TMEPMETPOU (MeanuBpivol) g Mg, wg
250.000 otddla (=39.400 - 41.000 km, €vavti TG mpayuatiknig 40.000 km)
(KAgouriong, ZtodBwv). Emiong, uroAdyioe tnv andoracn g OeAnvng
780.000 otddia kat Tou HAtou 804.000.000 otddia.

Metonoe v kAlon tou déova e yng uUe UeYdAn akpiBeia kal Eptiaée vav
kardAoyo mou rniepieAduBave 675 aotépeg. Adrpng e ta&ivounong e
avBpwmnivnc yvwong, o Eparoobevna dev Uropeoe va avieéel I OTEENON NG
UEAETNG, Tou Tou enéBale n TUpAwon mou Tov EnAnée ora yepduara kai
TEAIKd TepuATIOE TN Cwn) TOU, APoU apvioTave va Pdel oTIONTOTE.

/

16/1/2013 9:37:19 pp



- 30 -

10.

1.
12.

21-0027 book.indb 30

MEPOZ A’ - KepdAaio 1o - O1 puaikol apiBuol

ASKHXEI> KAl TIPOBAHMATA

JUUMATIoWOE Ta TAPAKATW KeVA:
(a)  Eva kowvd noAAamAdoio twv apiBuwv 5 kai 8 eival o aplbude .... kat o EKTI(5, 8) = ...
(B) AvTO EKTI(Q, B) =B, OB ENVQL ... TOU Q.

L' (Y)  TIoTOl AEYOVTQL O QPIBUOI TIOU ...

Kal OUVOETOL AEYOVTQAL Ol QPIOUOI TTOU ...
(0) Auo apiBuol ovoudlovral MEWTO! UETAEU TOUG OTAV.........cccvvveeeeiiiiieeseeiiiiiee,

JUUMATIPWOE TO KEVO e TO KatdAAnAo yneio wote, o aplBudc rmou 6a oxnuatiorel va
dlalpelral ue 1o 9: (a) 614, (B) 9514, (y) 601L1.

TortoBstnoe va “x” ornv avtiotoixn 6gon.

(@) EKI (3, 5) = s[] 9] 151 s0]
B EKM(11,6) = 171 36[] 66| 132 ]
v) EKM (5 10) =  10[_] 1501 45 ] 50 ]
)  EKMN(3 25 = 151 20[] 0] 60 ]
) EKIT (3,6, 9) = o] 18] 36 ] o7 ]

(or) EKM(8 12, 15) = 15[ _] s0] 60 ] 120 ]

H etaipeia A Bydlel VEo UOVTEAO QUTOKIVIITOU KABe 2 xpdvia
evw n etaipeia B kdBe 3 xpovia kai n etaipela [ kAbe 5 _-&
xoovia. Av 1o 2001 €Byalav Kal ol TPEIG ETAIPEEC VEQ
uovteAQ, mote Ba EavaBydAouv kat ol TPEIC uadi VEO [UIOVTEAO,

‘Evag yuuvaotnc napatrpnoe Ot tav Tornobetel Toug uabnreg me a' yuuvaoiou avd
3, avd 5 kal avad 7 dev neplooeuel Kavevag. 1oool ritav ot Habnteg e a' yuuvaoiou
oT0 OX0Aglo auTo, av yvwpitouue OtTi To MANBoG Toug eival uetaéu 100 kat 200,

O ldwvnc ninyaiver otov Kivnuatoypdpo kabe 10 nuepeg kat o Nikog kdBe 12 nuUEPEG.
Av ouvavtribnkav otic 10 Maptiou otov kivnuaroypdo, rnote 6a Eavaouvavinbouv;
2710 didotnua ueTaéu Twv dUO ouvaviroewVv ToUC MOOEC POPEC ExEl TTAel O Kabgvac
TOUC XWwPIOTd OTOV KIVHUATOYRd®O;

Torto6etnoe gva “x” ornv avtiotoixn 6gon

(@) MKA (5, 8) = 1] 5] s_] 40 ]
(B)  MKA (16, 24) = 4[] sl_] 16 ] 24 ]
)  MKA (30, 15) = 3] 5] 15[ ] 0[]
(5) MKA (10, 30, 60) = 5] 10 ] 0] 60 ]
(€) MKA (22, 32, 50) = 2] 11 ] 72[] g2l ]

Auvo apiBuol exouv MKA to 24. Na dikaioAoynoelg yiati xouv Kal dAAouG Koivoug
OlAIPETEC dIAPOPETIKOUG Qo TN ovdda.

Bpec touc diaipetes Twv apiBuwv: 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20. lNotot aro
TOUC apiBuouc autouc eival mpwrtol, Mool eivar ouveeTol;
To dimAdoio evoc mpwtou apibuou eival mMewToG aptBuog 1 ouvBeTog Kal yiaTl;

Na Bpeic 6Aouc Touc dlalpETEC TwV MapaxkdTw aptBuwv: (a) 28, (B) 82, (y) 95, (5) 105,
(€) 124, (ot) 345, (¢) 1.232, (n) 3.999.

Na avaAuBouv o akoAouBor apiBuol o€ yIvOuEVO MPWTWY MAPAYOVTWV:
(@) 78, (B) 348, (y) 1.210, (5) 2.344.
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Yy Avakspalalwan

21-0027 book.indb 31

PYZIKOI APIOMOI: 0,1, 2, 3, 4,.

ApTiol aptBuol eivat ol puaikol Tou diaipouvral ue To 2
Mepttrol apBuol eival ot pualkol Tou dev diaipouvtal Je To 2

TTeafels uetafv euaikwy agiuwy.

MpdoBeon:a + B =y MoAanAaclaouog: a - B =y
a kat B Aéyovtal mpocBeTéol Kal a kal B Aéyovtal mapdyovTeg Kal
TO Y Aéyetal dBpolopa Twv a Kat . TO Y Aéyetal yivOuevo Twv a kai B.
IdiéTnTEg NG Mpdobeonc: IB10TNTEG TOU TIOAATAQCLACHOU:
* a+f = B+a (AVTILETAOETIKN) °aB=pa (AVTILUETABETIKT)
® a+(B+y)=(a+B)+Y (loooetaiploTikn) ® a-(B-y)=(a-B)'y (lNoooeraipioTiKn)
® a+0=0+a=a (1o 0 Sev Tov uetaBaMey)||® a*1=1-a=a (to 1 dev Tov peTaBdAAel)
Agaipeon:a-B =y, a>f TéAewa Alaipeon a : B =y, B #0
To a Aéyetal helwTéog, TO B AéyeTal To a Aéyetal dlalpetéog, To B Adyetal
APAPETEDG Kal TO Y Aéyetal dlagopd. dlalpétng kat 1o y Aéyetal mnAiko.
Ava-B=y Ttte a=B+y N a-y=B ||Av a:B=y TWre a=R-y N a:y=PB
d‘ °* a—0=a ea:1=a kat a:a=1 kal 0:a=0
ETTIMEPIZTIKH IAIOTHTA.
Tou moA\anAaolacpoy wg mPog TNV nPoobeon: a-(B+y)=a-B+a-y
Tou moA\anAactacpuoy wg mPog TNV adaipeon: a-(B-y)=a-p-a-y

Avvauna' =a-a-a-..-a (vTapdayovres) To a Aéyetal BAon Kot T0 v EKBEMG,.

EvkAgideia Atalgeon: A=3-m+u, u<3a.
To A Aéyetal dlapeT€ng, To O dlAIPENG, TO T MMAIKO Kal TO U UTIOAOLTTO.

TTgotégaldtnta TTgafswy.
© Auvdpelg = @ NMoManAactaopoi kat Alaipgoelg = © Npoabgoelg kat APalpETeLG.
O npdéeic ugoa otic napevOeoelc mponyouvtal Kail yivovral e v napandvw oelod.

OPIZMOI.

® To pkpdtepo (F0) amnd ta kowvd moAanidaota 1ou gxouv dUo aplBuol (#0) Aéyetal EKIM autwv.

® O peyaAUtepog amd Toug kovoug dlalpgTeg Tou €xouv duo aplBuol Aéyetal MKA autv.

@ 'Evac apiBuée a mou €xel Slalp€Teg UOvo Tov a kat To 1 Adyetal mpwtog aptBudg, aAIKG Aéyetal oUvOeTog,
® Ao apiBuol a kat B Aéyovral mpwTtol peta&l Toug dtav MKA(a, B) = 1

Ketrﬁeta Atateero’rnrasr Evag puoikdg apiBudc diaipeirai:
» e 1o 10, 100, 1000, ... av Ajyet og 1, 2, 3,... UNSEVIKA.
P e 10 2, av To TeAeutaio Ynoeio Tou eival 0, 2, 4, 6, 8.
P e 10 5, av Arjyet og 0 1y 5.
P e 10 31110 9, av To dBpolopa Twv YPneiwv Tou datpetatl pe 10 3 1§ 10 9.
P> e 10 4 1§ 25, av Ta dUo TeAeutaia YPnia Tou eival apilBude mou dlalpeital pe To 4 1 25.
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Ewavarmdtikés Epwtnosls AvTtoafloAdynons

Aoknogls Zwatov n Nafovs
TomoBemoe €va “x” otnv avtiotoln B€on

i
]

loxudet dti: (100 — 30) — 10 = 100 — (30 - 10).

[a va noAAarnAaoidoouue gvav aplBud ue to 11 tov moAAanAaoidlouue
ue to 10 Kat mpoobeTouuE 1.

To ywduevo 3 - 3 - 3 yodperar 3°.

To 2% (ooutar ue 10.

a+a+a+a=4-aqa.

a-a-a-a-a-a=a.

28 +3=11.
3-10°0+2-10" +2 = 322,
20-12:4 =2

9-3-2+5=30.

B3-1-3):3=0.

21 oeipd Twv ripdéewv: 7 + (6 +5) + 4, ol TapevOETeIC dev xpeldlovral.
H diapopd duo mepittiv aptBuwv eivar mdvra rnepitrtoc aptfuog.
Av 0 apiBudc a eivai moAAanAdoio Tou apibuou B, TOTe 0 a
dlaipeital ue 1o B.

To 38 eival moAAarniAdoio Tou 2 kai Tou 3.

O apl6udc 450 diaipeital ue 1o 3 kat 10 9.

O 35 kat 0 210 gxouv uUEYIOTO KOoIVO dIaIPETN ToV aplBud 5.

To EKI twv 2 kat 24 eival o aplBudc 48.

H diaipeon 420 : 15 diver urtdAoirto 18.

H oxéon 177 = 5+ 35 + 2 eival uia eukAeidia diaipeon.

O apibucg 3 - a + 9 diaipeltal e 10 3.

O apiBudc 300 avalleral 0e yIvVEuEVO MEOTwV Mapaydviwv we 3« 10°.

a0oopooopon bobbooboooooon
a00o0ooooon OODOODOODOOO

O apibucc 224 dwaipeital e 10 4 Kai 170 8.

2Q5TO NABOZ
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A.2.1.H évvola Tou KAAouatog

H A¢fn “kKAdona” Bgoggxetal aadd TV agxala eAANVIKI Agfn “kAdw” n “kKAw” Bov onualvel
KO8, Teuaxifw KATL. To KAdoua Aotddv dnNivel dTl EXoviue £va. KOUUATL, dnhadn éva uggos
Kduolov @wodymartos. Zta Madnuatikd Fewgovine dti avtd Wov nolgdfetal, wdogel va xwolotel
o¢ loa uggn. ‘Etol, ota Mafinuatikd to “kAdoua” 8géadel va dnhivel o¢ @doa (oa uégn
xwgloaus Tto oAdkAngo (Tov “dMov”) Kau Wdoa wdd avTd 3Hgaus.
KAdoua: @a’aa, us’gnl u?ﬁQaL(,é : agu‘)unrr’:s'
o¢ Wwdoa (oa uégn xwglioaus 8agovouaocths
Zt owéxela Fa fvundoviue doa ndn éxovue nudfel yia ta kAdopata xal #a edectelvovus
TIS YVWOELS UAS OTIS WQAFels TWV KAAOUATWY.

@ APAYTHPIOTHTA 1n

(8agovouaotrs dxi undsv)

Tpeic pilol ayopddlouv uia mitoa kat TN xwpilouv o€ OKTW KouudTia.
O gvac Epaye 10 va Kouudrtl, o deUTELOC TA TPIA KAl O TPITOC dUO
KouudTtia. _
Mriopeic va Boeic To HEPOC TNC MITOAC Mo Epaye o KaBevag, L
Tt uEpoc ¢ mnirtoaq nepiooeye;

APASTHPIOTHTA 2n

[Mapatnpwvrag 1o MapakdTtw oxriua meoondenoe:
Na Boelg 1oId UEpoC Tou UrKouc Tou Turuatog AB eival o urikoc tou tunuarog AK.
Na urntoAoyioeic To urikog tou AK, av yvwpicouue Ot To AB eivar 32 cm;,
Na Boeic (euyn Tunudrwy mou 1o va va eival. 1,12 3 4 3 ro0dMou.
2 3 2 3 4
A K B
L | | | |
|

APASTHPIOTHTA 3n

[Mooorndbnoe va uolpdoels TPEIG OOKOAATEG
(6rwc autrj Tou oxXNUaTog) o oKTW naidld.

45 2ZKeeToUaoTE J |
Efval mpogavée Tl yia va LolpactolyV Ol TPEIC GOKOAATES 08 OKTM TIAIDIE, hamdh s sund s d
mpérmel va Yivel dlaipeon 3:4. Mpaktikd, yia va yivel 1o poipaoua autd, | f
XPelddeTal mPWTa vVa XWPLoTel ia 0OKOAdTa oe OKTW (8) (0a péPN, woTe kABe

KOpATL va efvat To % NG 0oKoAdTag. Emeldr| €xoupe Tpelq (3) 0oKOAdTES, TEAKA, TO KABe mawdi Ba

ndpel Ta ? amno TG TPeIQ 0oKoAdTES. Emouévwg To kKAGoua 2 xatto mnAiko 2:4 ekppdlouv Ty dla

g

noodtnta. Apa Urnopoupe va rmouue Ot To KAdoua % naplotdvel To mmAiko g dlalpeong Tou aplBunm)

dld TOU TIAPOVOAOTY), dNAQdY): % =324
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APASTHPIOTHTA 4n

210 dIinmAavo oxnua gva TeETPAywvo ExEl XwPIOTEl, avdAoya ue TO

Xpwua, o€ TPIV EIOWVY UEEN.
Mropeic va Bpeic Tt KAdoua Tou TETpaywvou eival To kabgva
UEOOC TOU,

Ovuonaote - Mafaivovue

To oupBoAo % (v puolkog, #0) ou ekppAlel To €va

and Ta v {oa uépn, ota onoia xwpicetal pia moodtnra,
ovouddeTal KA\QOUATLKY povada.

KAdoua 1y KAaouatikég aplbudg ovoudletal kabe ST —
Z z p p KAQOUATIKT) 5
apBuodg % éTIoU K, v QUOIKO{ aplBuol kat v # 0. Yoorm = —):{’:;Jgfoq

TapOvVOUaoTS — 3

To kKAGoua % eKPPACeL Ta K PEPEN amod Ta v {oa YEPN diagdfetau “dvo tglta’

ota oroia €xel xwplotel pia moodtnta. MNevikd:

i = 5, i
K _ . 1 2 7 p 7 7
VK o dTou K, v @uolkol aplBuol kat v # (.
¢  Kdbe k\dopa maplotdvel kal To TmAko g dlaipeong tou 3 _
apBunT dld Tou mapovouaoty. Ievikd loxUel % =K : Vv Omou d - 2:4
K, v @uolkol aptBuol kat v # 0.
¢  KdBe QuOIKOC aplBuUog K Umopel va €xel TN HopPr] KAAOUATOG 6= 6 15= 15 - 21
J) )
L€ TIAPOVOHAOoT To 1, yiaT{ Kk =k : 1 = % 1 1 1
¢ H éwola Tou KAAOUATOG EMEKTElvVETal Kal otV TePImwon ¢ .. 4 >1 doud>3
TouU 0 aplBuNQ elval peyaAUtepog and Tov MapOVOUAOTH). 3

Tdte 10 KAAoua elval peyaAutepo anod to 1.

[TAPAAEITMATA - EOGAPMOTE2

1 To kaumavaplo uiac ekkAnoiac gxet uoc 20 m, evad n eKKAnoia
T éxel Uyoc ta %TOU Uyouc Tou Kauravaplod.

[oio eival To UYog NG ekkAnaoiac,

Nvan
‘O\o 1o UYog Tou kaumavaploy, dnAadr ta % etvat 207m,
ETIOUEVWC TO % autou Ba eival % - 20 cm = 2?0 ™= 4m.

Téteta 2 Basval 2 - 4 m =12 m. Apa 1o UPog NG ekkAnoiag Ba eivat 12 7.

5
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9. Mia deéauevr netpeAaiou oe uia noAuvkaroikia, xwpedet 2000 It.
O dlaxelplotnc oe ula UETPnaon Benke ot rirav yeudtn kKatd 1a
%. [1ooa Aitpa netpgAaio gixe n deéapevn;

N\van
4

H deEapevr) oAOkANpEN eival Ta 7 Kal xwpdet 2000 [t

To % ™mg deEauevne Ba xwpdel

L2000 ¢t = 2000 ¢ = 500 ¢

>uprnepaivoupe, Aotrdy, 4Tl Ta % Ba mepiExouy 3 - 500 = 1500 (.

¢  Onapandvw TPomog AUong ovouddetal avaywyn otn povada Kal Urnopel va epapuooTel
OtV Tep(mTwon mou eival yvwotr N Tiur Tou 0Aou kal dnreftal Tou pépouc. ANOGQ
TPOTOG AUong elval o TTOAANAACIAoUOS ToU aplBuou TIou ekpEAlel TO PEPOG Tl ToV
apBuo Tou ekPppdlel To GAoV (T.X. % - 2.000 It = 1.500 It).

3. Ta % TOU KIAOU evOC uraxaplkou Kooticouv 27 €. [ooo Kooti(ouv Ta % TOU KIAOU,
Nvan

3 oot poato L xootta 2763 =9¢. LTB U\ N\
Ta = KooTiCouv 27 €. Apa TO 5 KooTiCet 27 €:3 = 9 €. <P g™

2
Ta % KootiCouv 5 - 9€= 45 €, 5 % ’5i= 1

¢ [1a va Bpoupe TNV T Tou OAou E&ekivdue amd TNV TIUN TOU MEPOUG Kal
urtoAoyiCoupe TNV TIUN TNG HovAdag (avaywyr| otn povdda).

9 , , 1 o 45 o = .
Ta 7 KooTtiCouv 45€. Apa 10 9 KOOTI(CEl 7 €=5<€. /m‘\\/ﬁ

’ i ( 5Lz ‘etvar 1= 2. =9 = 9
Etol ta 9 kootiCouv §-5€=4() €. Aidtl eivar: 1 i 1

A>KHZEIZ KAI TIPOBAHMATA

1. SuunMipwoe Ta napakdrw kevd: i
(a) 210 KAdoua % Ol APIOUOL K KAl N OVOUACOVTQL ...,

p. Ta kAdouara % % —g 7? 7—2 elval dAa uikpdrepa e povdoag;
Ti kKAdoua Twv uabntwv e 1dénc 28 uabntav eivat ot 4 anovreg,

y Avrto —; evaoc KIAoU kapudla eival 14 kapudia, To KIAS rtepiexel 70 kapudla,
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& Ta napakdrw oxrjuara xouv xwplotel o€ (oa uepn. pdwe yia to kabgva and autd,
T0 KAdoua rmou ekpEAlel To XOWUATIOUEVO UEOLOG TOU.

% Ano uia Toupta neplooeyav 1a Kouudria mou BAETEIC

OTO Oxrja Ta orroia anoteAouv Ta 2 ¢ ToUpTag. :; A v

o L

7
[1éoa nrav apxikd oAa Ta kouudtia e ToupTac,

o0 % (|

¥. Bpeg noio ugpog tou kidod eivar ta: (a) 100, (B) 250, (v) 500, (5) 600 ypauudpia.

8. [lowo ugpog: (a) tou unva, (B) Tou eEaunvou, (y) Tou EToug eivail ot 15 NUEPES;

9 Eva kardotnua kdvel EKItwon ota e(0n Tou (on ue ta % G apxIKNG TiunG toug. Eva
Qopeua kootile 90 € TpIv TNV EKMTWON. YTTOAGYIOE MO0Q eUPW EKMTWON EYIVE OTO
QdpeuQa Kal TOoo Ba MANEWOOULE yia va TO AyOopdCOULE.

10 2e ula tdén ta % Twv pabnrwv uabaivouv ayyAikd. Na Boeic mooous uabntec gxel
n 1dén, av yvwpileic ot autol mou uabaivouv ayyAikad eivar 12 uabnreg.

e gva opboywvio maparAnAdypauuo n uia mieupd tou eivar 33 ekarootd Kai n dAAn
TQ % ™mCe nmpwtc. Na Boelc v nepiuetpo Tou opboywviou.

1 Eva evBuypauuo tunua AB gxel unkog 5 ekaroord. Na oxedidoeic: (a) va eubuypauuo
Tunua A ue unkog ta % ToU AB Kat (B) éva eubuypauuo tunua EZ ue unkog ta % T0U AB.

APAZTHPIOTHTEZ 'IA TO ZMIT

Xowudtioe oe kabgva aro Ta oxnuara rmou akoAouBouv Ta ugpn rmou avtioTolouV oTa
kAdouara rou eival ypauugva Kdrw amno Kdbe oxriua.

orfw

9 Na Bpelc moio HEPOG Tou ueYdAoU TeTpaywvou Eeival Kdbe
XOWUATIOUEVO UEPOC TOU dImAQvou OXNUarog.
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A.2.2. looduvaua kKAaopata

APA2THPIOTHTA

? KaBéva and ta napakdrw nevie (oa tetpdywva elval xwpIouEVo o€ (0a UEPN UE DIAPOPETIKOUG TOOMOUG.
[Mooondbnoe va Beelc yia kabeuia nepimTwon 1o KAdoua Tou TETPQYWVOU MToU
aroteAel TO XPWUATIOUEVO UEPOG TOU;

21N ouvéxela ouykpive Ta kKAdouara, rmou 6a Bpelg ueta&u Touc.

Tt mapatneeic yia ta kKAdouara rmou Bonkeg,

Qvuduaocté - Mafaivovuse

® AuUo kNdopata @ kat Y Aéyovral looduvapa 1| ioa étav 2 0
B ¢ looduvaua

eKPPACOUV TO (D10 TUNUA evOg PeyEBoug 1 (owv ueyeBwV. 3
Emeldn) akplBwg ekppdlouv To (D10 TUNHa evog UeyeBouq

5, 2
v L[f elval kat {oa kal Ypdapoupe: dnAadn: 2 _10

“ B3 3715
P Av 300 KAGouara % Kal %L gival .ooduvapa Téte Ta “X1aoTi §:1€/
ywoépeva” a - d kal B - y eival oa kat avtioTpoPwg. 63 14=6-7
a._y . . 2_10

AnAadr):  av == T0te.a-d =" Kal avTioTPOPWC. ==
nAadr B0 B-y POPWS 3 15

vati: 2 - 15 = 3 - 10

Ma va karaokeudooupe oodUvaua KAdopata 11 yia va dlarmotwooupe ot dUo
kKAdouata eival .1oodUvaua, Prmopouue va epappoloUne TOUG TTAPAKATW KAVOVEG:

P ‘Otav MoA\anAaclactouv ot 6pot evOG KAAOUATOG HE TOV 2_2-4_¢6
(d10 puOIKS aplBud (#0) mpokunTel KAATUA LoodUvapo. 2 3.4 E

P ‘Otav o1 6pot evig KAAouaTog Slapebouv e ToV (810 pUOIKO 10 _10:5 2
aptBuod (#0) mpokurTel KAAoUa 100dUvapo. 15~ 155 " 3

® H dadikaoia autr Aéyetal anAoroinon Tou KAAoUATOG Kal €XEl WG AMOTEAECUA €val
KAQoUQ 100dUVAUO PE TO APXIKO e UIKPOTEPOUS OPOUC.

® To kAdopa ekelvo mou dev umopel va amAoroinBel (dev lavc’zywyo
urtdpxel AAOG Kovog dlalp€tng aplBunt Kal mapovouaoT) 12
eKTd 4 £ 4 e apou MKA(7, 12)=1
G arnod ) povada) AEyetal avaywyo.
Z , é opwvupa
® ©Ortav d0o 1 mepoodtepa KAGopata €xouv Tov (Lo 7 7
TIAPOVOUaOoT AEyovial OpWVUHA Kal 6tav €xouv dlagopeTl- 2, 5 eepivupa
KOUG TTAPOVOUAOTESG OVOUAZovVTal ETEPWVUA. 7 3
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[NAPAAEITMATA - EGAPMOTE2

4. Naegéerdoete av ta kAdouara: (a) % Kal % (B) % Kal Zl—g elval iooduvaua.

Nvan
(@)  YmoAoyiCoupe ta “xiaoti yivéueva”, dnhadn: 2 - 14 = 42kat 5 - 10 = 50
Ta yivéueva dev eival (oa, dpa kal Ta kKAdopata dev eival looduvapa.

(B) YmoAoyiCoupe ta “xlaoti ywvopeva”: 3 - 44 = 144 ka1 4 - 18 = 144 5 2

Ta ywvopeva eival {oa, dpa kat Ta kAdopata eival looduvaua, dnAadn: 7 Kal 28

Na arthortomn®si to kAdoua 39 .

Nvon
O MKA twv dpwv Tou kAdopatog 30 kat 66 sivat: MKA(30, 66) = 6
20 - 20:6 - 5

AlaipoUpe Toug 6PoUG TOU KAAOUATOG UE TO 6 KAl EXOULE: %6 666 1

Na uerarpanouyv og ouwvuua 1a kKAdouata i, 2 kai 5.
3. M © HWVUU % 5’ 3 20

Avon MKA(5, 20) = 5
¢ [lpwv and kdBe UETATPOT ETEQWVULWY Alatgoviug Tovs dgovs Tov
KAQOUATWY O€ OUWVUUA EAEYXOUUE Qv Ta KAQOUATOS 5 UE TO 5 Kal

20

kKAdopata arAonolouvral.
: .5 = 55 -1

gxovpg: 2 = 22 = _L

W0 205 4

¢  Bpliokoupe 10 EKIT TV TApOVOuacTwV 3 7 1
TWV AVAYWYWV ETEPWVUUWY KAAOUATWV. 5 3 4 EKTI(S, 3, 4) = 60

. . . 60 :5 =12
¢ Alapoupue 10 EKTT pe kabeva and toug 60 : 3= 20
TAPOVOUAOTEG,. 60 : 4 =15
12
i:73 .12 :ié
5 512 ¢p’
¢ [loMamAaotdloupe Toug dUo dpoug Kdbe 2
KAdopatog et Tov avtioTolxo aptBud mou 2 220 _4
Bprkage. 3 7320 4’
15
1 _115 _15
Enopévwe 1a kKAdopata petrarpdnnkav ota 4 " 4.15 " 60
loodUvaua opwvuua: 36 40, 15
= A K L
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A>KH2EIZ KAI TIPOBAHMATA
JuunAnpwaoe ta nmapakdrw Kevd:
(@
B
(v)
(©)
(€)
(o71)

Auo kAdouarta A€yovral iocoduvaua, otav
Y

Av ioxUer &=L 161e 01 dpor a, B, Y Kat & CUVOEOVTAL UE TN OXEON: ..o,

Avdywyo Agyetal To kAdoua, To oroio

Ouwvuua Agyovtal Ta KAdouata, mou Exouv

Etepawvuua Agyovral Ta kAdouara, rmou Exouv
Av dlaipéoouue Kar Toug dUo Spoug evog kAdouatog e tov MKA toug, 10 kKAdoua
VIVETQU .o

Na eéetdoelc roia and ta kAdouara eivar icoduvaua:

2 18 3 7 7 30 (5 13 26
@3 3" 27 By 5 Wy 8 40 (©) 14" 28

Na uetatpgyelc Kaesva arnd ta napakdrtw KAdouara o€ 100dUvauo KAdoua Ue mapovouaotr
Tov aptBud 100: (@3, (B)L, (v)-£, (5)2, (g) £0.
16U ()4 (5)5(\/)20() ()75

Na uetatpgyelg Ta napakdtw kKAdouara oe (100dUvaua (e TIQPOVOUAOoTH ToV aplBud 3:
10 50 18

a) LY B) 24, (y)Le.

(@) 5 B) 20 (Y)27

Na petatpeyelc 1o kAdoua % o€ 100dUvauo kKAdoua e napovouaotrj.(a) 6, kat (B) 15.

Na ouunAnowoeig Ta kevd, WoTe va mpokUyouv i0oduvaua kKAdouara:

g _22 e 14_ 48 _
@2=22, =2 v =g © By
Na an/\onoznoszq Ta K)\aouam (a) Zg (B) 792 (v) Zg
Na Boeic rota and 1a kAdouara eivar avdywya: (a) 32 , (B) ;3 v) % (®) gg
Na yivouv oudvuua ta napaxkdrw kKAdouara: (a) S kat £, 7 kat 3, 1 ket L.
y UDVUU o u ()5 9(6)8 70(v)3 >
ToroBetnoe gva “x” atnv avriotoixn 6gon. 2Q2TO NABOZ

(a)  To kAdoua ;—g artAortoletal (e 1o 5. ] ]
(B)  To kAdoua -3- eivar avdywyo. B B
(v)  AvT1o kAdoua % uetarparnel oe 100dUVaUOo UE MApPOVOUAOTT) 24,
o aptBuntric tou Ba eivar dinAdoiog Tou X. ] ]
(0)  Av nmoAAariAacidoouue Tov aplBunTri Kai ToV mapovouaoTr) EVOG
kAdouatog el 4, To kKAdoua 6a yivel 4 popES UeyaAUuTePO. ] ]
(¢)  To kAdoua 18 anponoeirar UE TO 6. ] B
522
(or) Eva avdywyo kAdoua eivai mdvra uikpoTepo Tou 1. ] ]
0 - 0
T O O
m 28 - 20+3 _ 3 Bl ]
30 20 + 10 10
© 3 = 60 . W
11 220
n 5 o= 41 B K]
5 41
(a)  To kAdoua %ﬁ eival ndvra (oo ue a + B. . W
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A.2.3. 2U0yKkplon KAaoudtwv
B APASTHPIOTHTA 1n

= P [lolo uEPOG Tou eydAou TeTpaywvou KkataiauBdvel kdde
1\ xpwua, oro dinAavo oxnua, H Mapia eirte nwc 10 pol xpwua

i

{

kataAauBdvel Ta i, 10 yaAdZio ta 10 kai to npdoivo ta L.
HB 48 4 g 48 P 48

Evw o lNadvvng eine 011 10 pol eival Ta % 10 yaAddio ta 2—54 Kal
T0 MPdoIvo TO % TOU TETOAYWDVOU.

[Toioc Exel diKlo Kal molog Oxl;
[Mooorndbnoe va ypdyelc oe avéouoa oelpd Ta KAdouara rmou avtioTolXouV O€
KaBgva aro ta ugpn Tou TETPAYWVOU.

A APASTHPIOTHTA 2n

B4 270 KUKAIKO didypauua gaiveral mwe Karaveuovtal ol WpeG eVog
/ \
i

24wpou ard svav uabnt, mag A" luuvaociou.
Ti uEPOC TOU XPOVoU ToU Elval KAdBe dpaoTnEIoTNTA;
1600 xpdovo diapkel KABe dpaoTnEIOTNTA;
e rola dpaotnelotnta danavd ToV MEPIO0CTEQLO XPOVO,
[pdye oe uia oeipd ToUG XPOVOUG TIOU QVTIOTOLXOUV O KABe uia ard Ti¢ opaotn-
0IOTNTEC, EEKIVIOVTAG amd ToV UEYAAUTELO Kal KATAAYyovTac OToV UIKOOTEQO XPOVO.

o ZKE@TOUAOTE
Mapatnpoupue 6Tl To 24wP0 elival XWPEIOUEVO 0e 12 KOUUATIA, arnd Ta oroia Ta 4 avtiotolouv

otov Umvo, Ta 3 oto OXOAKO wpedplo, Ta 2 oto dldBacua, To 1 otov aBANTIoPd Kal Ta 2 oTo

naiyvidl. Emouévwg, To HEPOG TIOU aPlepwVETAal yia UTVO elval Ta 4 tou cuvohkoU XPOvou, yia

12
TO OxOoAelo Ta % yla 1o diaBaocua ta % yla Tov aBANTIopO TO % Kal yia To mayvidl ta %
Emedr) kabe Kouudtl avtiotolxel oe dU0 wpeg, OUUTIEPAIVOUUE OTL O XPOVOC TTIOU APIEQWVETAL YIA
KdBe dpaotnpldmra eival: 8 wpeg yla Unvo, 6 wpeg yia To oXoAelo, 4 wpeg yia didRacua,
2 WPEC YIa ABANTIONO Kal 4 wPeS yia TTaXViol.
Apa, 1 Intoupevn XPOVIKY) oelpd Twv dlapépwy dpaotnEloTiTwY elval:
& gestYasvos) > 6 vges(ZxoNelo) > 4 viges (Atdbaoua) = 4 viges (TTauxvidl) > 2 viges (AIANTIONIS).

Ovuduaote - Madaivovuse

[evikd, yla ) oUyKpLon KAQOUATwV loxUouy Ta eENG: 9, 5
Amnd duo opwvuua kAdouata, ekeivo 13 13
TouU €xel TOV WEYOAUTEPO apBUNTH 56 G D T e G,
elval peyadtepo. 12 " 16

TA LETATPEMW O OUWVUMAL!
la va ouykpivoupe ETepwVUpa KANGopata 7 _ 28 «a 5 - 15 npa: ¥ 5 5

TA METATPETOUUE OE OMWVUMA KAl 77 ~ 44 16 ~ 44 17 * 16
OUYKpivoulEe TOUG aplBuNTEQ TOUG.

A6 dUo kKAAouata pe Tov dlo aploun) 12 13
peyaAUTePO eival eKEVO e TOV IKPOTEPO TIAPOVOUACTT). 9 < 5
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[MAPAAEITMATA - EOAPMOTE2

Na ouykpiBouv Ta kKAdouata L kat L e
10 15 10
Nvon

Y

A

UIkpdTEPQ elval Ta uépn autd”.

1 1y P F ~— L
ANAOBN: S < g KA 75 <

9. Na ouykpiBouv Ta kAdouara: % Kal %

Nvan
Metatpénoupe Ta kKAdopata o opwvupa. EKM(8, 9)=72, enmopévwg
9

d
g = 9= gonére 5= 45 A =32 ppg 5> 4
32:48=9xkat#2:9 = § ondte F 77 Kat 7Z.Apa y 7

3. NartonofemnbBel omv subeia Twv aplBuwv To KAdoua %

Nvaon
d 10
Ma 1o kKAdoua % £XOUUE OTL: 0 ; g f 2I= =
oF—+—+—+— ]
1= 3« =2 L on AT B

KaBéva, arnd T1a turiuata OA kat AB tou oxnuatog eival {00 pe Tt uovdda.
Ta xwpiCouue oe 5 (oa TuruaTa, Wote To Kabéva va eival (0o pe to % ™Q povadag.

To eubUypauuo TuRua O aroteAsltal and 8 (oa Turiuarta {oa pe to % ™Q hovadag To

KaBéva. To unkog OI eival % Tou OA. Apa 1o KAdoua % ToroBete(tal oto onueio I'.

4, Na Boebel éva kAdoua ueyaAdtepo and 1o % Kal UIKOOTEPO arod 1a %
Nvon

Ta kAdouara %KCII %sz’vaz ouwvUuQa Kal avdueoa otous aplbuntes tou 2 Kat 3 Oev UNdpxeEl

dAoc QuaIKoe aplBudc. Mropouue, Juwe, va Boouue 10oduvaua kKAdouara ue autd

nx. 1a 1‘5 Kai % yla Ta ornoia peta&u Twv aplBuntwv Tou 4 Kal 6 undopxet o aplbuog 5.

Emougvwe, apou 10 KAdoua elval yetaéu twv - 4 xa 6 siva ka1 2<3 <2

10 10 10 10 5
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MEPO> A" - KepdAatio 2o - Ta kAdouara

A>KHZEIZ KAI TIPOBAHMATA

1. JUUMATIPWOE TA TTAPAKATW KEVA:

(a) Eva kAdoua eivai:

(i) (0o ue 1, av 0 aptBUNTIG TOU EIVAL ... TOV TTQPOVOUQQTT).
(ii) uikpdtepo TOU 1, Av 0 apIBUNTIG TOU EVAL ........................ TOV MapOoOvouaoT!).
(iii) ueyaAutrepo tou 1, av 0 apiBuntic Tou eival ................... TOV ITQPOVOuaoTT).

Av Q> B 16re
(B) Vy>yTOT8

P. 2UyKplve Ta kKAdouara:(a) %Kaz —g (B) %KGI % (v) %KCH %

? Fdsa/\doaaﬂ,ﬂ,i,ﬂ,ﬂas Bivouoa oeiod.
§ Ipdye o kdopara 45, 2%, 51, 21, 3 o¢ geivouoa oeip

109

by sy 1 10 KAG @2, B 2, ()12 ) 16
Uykplve e o 1 1a kAdouara: (a) 8,([3) 70,(\/) 71,() 76’(8) 20

5. BdAe oe oeipd ta kKAdouara: 2,2 2 <Y L
5 15 10 15 5

6. Bosc uetalu moiwv SladoxIKwV PUOIKWY aplBudV BolokeTal Kabgva arnd 1a napakdrw
kAdopara (a) 2, Z 8. 5) 63, (g) 125,
para (@) 5, (8) £. (0 £, 0) 8. (¢) 12

7. Torto6etnoe otnv eubeia Twv aplBuwyv Ta KAdouara:
1 3 5 1 3 4 9
@L®3.m35 0L 030t

8. ool kAaouatikol apiBuol mpénet va tornoBetnbouv ora onueia A, B, I, A kai E Tou

oXNUATOC:
: | e | :
| IR TR N N | [ I R I | 1 | 1 1 | 1 I | 1 1
@ T B e 1
A B r A E A B r A

9 JUunAnpowoe TIC Keveég Beoelc Tou mivaka (e TO KAdoua Tmou QvTioTolxel OTo
XOWUATIOUEVO TUNMA TOU TETPAYWVOU WE TO QVTIOTOIXO Yedupa kKal uetd BdAe ta
kAdouara rou Bprikeg oe pBivouoa oelpd.

A B r A E 2T Z H

21-0027 book.indb 43 16/1/2013 9:38:05 up



- 44 - MEPOS A’

A.2.4. MNMpdobeon kat Apaipeon KANACUATWY
* APASTHPIOTHTA 1n

To ouvepyeio Tou Anuou QUTEYE OE UIa UEPQ TA % Vlels

nAareiac ue AouAoudia. Tnv enouevn NUELQA MOU O KAIPOG

oev ritav KaAdg pUTEWE Udvo Ta % e nAareiac.

- KepdAato 2o - Ta kAdouara

[Moto Tunua e nAareiag eixe PUTEWEL, OUVOAIKA, OTO TEAOG NG OeUTEENC NUELAG,

ZKE@TOUAOTE In nuépa
% Ano 1o oxnua naparneouue ATl 0T Té)\oq ™mg deutepng
NUEPAC €Xouv puTeuTel, CUVOAIKJ, Ta 7 2 ™Qg nAatelac. 12
Mopdyua nmou onuaivel otl To dBpoloua 142 + 132 KAvel ﬁ
2hnuépa
APASTHPIOTHTA 2n
Eva poptnyd kKdAuwe o€ uia wpa a2 mq oladpounc lNdtpa - TpimoAn.

[Toio uEpog TG diladpounc Tou ,uevsz va KaAUWer akoun;

ﬂ ZKE@TOUAOTE
%

Onwg eaiveral oto oxrua dev €xouv kaAuPBel Ta 2

5

5.2 KAvel Ta

5 5
APAYTHPIOTHTA 3n

Mia Bpuon yeullel, oe 1 wpa, Ta % mc oefauevng. Mia dAAn

3

Emouévwg, n dlapopd G

Bouon yeuicer o % mc Biac oetauevrig, enionc oe 1 wpa.

AV Kal o1 OUO BpUoEC TPEXOUV TQUTOXpPOVA UEoa oTn deEaevn,
Tl HEPOG NG deauevnc Ba yeuioouv og 1 wpa;

ZKE@TOUAOTE
% Av ol Bpuoeg “Tpéxouv” Tautdxpova ot deEauevr] yia 1 dpa Ba
€XOUV Yeuloel éva TUAUA NG Tou avtloTolxel oto dBpolopa Twv
TUNUATWY AUTAG TTou N KABe pia yepicel Eexwplotd. AnAadr 1o ...

Ovuduaocte - Mabaivovue
AR

Mpoob€toupe dUO 1 mMepPLOTdTEPQ
ouwvupa kAGopata mpocBgtovtag A B _
Toug apBuNTéC Toug, agrvovtagtov Y Y
(310 mapovouaoTy.

[ B
i
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™G SladPOoUNC.

TOU OUVOAOU NG dladPOUNC.

[evikd, yia v poobeon kal TNV agaipeon KAaoudtwv 1oxUouv ta e&ng:

5

F 1 2_H2
t5=

CIRN

5
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MEPO> A" - KepdAalo 2o - Ta kAdouara - 45 -

P  pooBEToupe eTepWVUNA KAAoUATa agou

; f ; 342 048_D
MPWTA TA UETATPEYOUUE O OUWVUHA. 4 ""2°712 "12° 12
»  Aopaipolue 300 opwvuua KANAopata
apaAPHVTAG TOUG aplBuntég toug, 4 B _a 4 _2-4-2_-2
, , . v Y 5 5 5 5
agprivovtag Tov {310 mMapovouaoTH.
P  AgaipoUue U0 TEPWVUNA KAAOUATA apoU F_2_2_68_ 13
TA METATPEPOUE TIPWTA 0L OPWVUUAL. 4 32 12 12 12

P loxUouv 6Aeg oL 1IBLOTNTES TNG TIPOCTOEONG TWV PUOIKWY OTA KAAOUATA.

¢  Mepikég popég avti va ypdpoupe 1 + g’ ypdgpouue Tio anAd Z%.

® O ocupBoliopdg autdg, Tou Taplotdvel To dBpolopa evog aképalou He &va
KAQOMA UIKPOTEPO NG HovAdag, ovopdletal MEIKTOG aplBudg.

[NAPAAEITMATA - EGAPMOTE2

4. Na unoAoyioBei o aBpoioua 71 + % + 3.

Nvon
MeTatpgnoupe Tov UOIKS aplBud oe KAAoUA e TIAPOVOUAoTN 4.
evae L + 2 3= 1 4 2 4 3-4 -1 4 2 4 12:=-15

47 % 47 % 4 g7 T Ty
Na arodeBel 6t (@) A+ B = A 4 1xq @) Q=B = a _1
9 X (@) 5 5 ®B) 5 5
iy on + 6 4 4 4
a = A4 o= a a- - & _ o = & _
@ =% ¢t ¢ ¢t ® 3 ¢~ ¢ ¢ 1

3. Na urtoAoy106ei n dlapopd Kai To dBpoloua Twv KAaoudtwv fg Kai 270
Nvan

Ta kAdopara elval etepwvupa Kal TIPEMEl MPWTa va petarpariolv oe 1coduvaua
opwvupa. ‘Exouue: EKTI(1Z, 20) = 60 ondte: 60 : 12 = 5 kaL 60 : 20 = 3

2 g

5:-5-5=25 1 -3-2-2 + 25,15 ( (
Apa: =75 5T 5y KU T 5pm 57 4y Enedn 25 o5 uropel va unohoyiored
ndlagopd: 2 - 1 =25 2L = 4 = 4:4 -1

17°20 60 " 60 60 60:4 15
543 =251 2 =46 = 46:2-23

12 20 60 @ 60 60 60:2 30

. Na Boebei n diapopd: 15 1 kal To anoteEAeoua va yivel UEIKTOG.
4

Kal

Nvan
Zé_ :é-i:15"4:£ 4 A >
7 1 7 Z 7 4 [a va Tp€Poupe TO AMOTEAEOUA O UEIKTO
aplBuo exteAoUpe TNV eukAeidela dlaipeon: 11 = 4 - 2 + 3 kal EXOUE:
1 - 24+3 244 2 -79. 4 4 = = 2
7] 4 4+424421+4 2+4 24.
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MEPO> A’ - KepdAaio 2o - Ta kAdouata

5. Na Boebei To dOpotoua: 2 + 751.
Nvan
1= 1-23,1-3-3,1-9,1-9+1-10

Z-f-l3 Z‘I-l-l-3 3-!-3 3‘I-3 3-f-3 3 3

6. NV NUEPQA EVAG KNMOUPOG KOUPEWE TO YKAGOV OTO 2—1 UIac oTpoyyUuAric nAarelac.
Tnv deutepn nuepa, eEartiac iac duvatng Booxric, Kardpepe va
KOUPEWEL UOVO TO 3 TOU QpXIKOU yKagov. old Epog amo 1o ykagov 'A
NC nAareiac KoUpeUTnNKe UEXOL Kal TO TEAOC TNG deUTEONC NUEPAGC, 1 Epa

n

Nvan 2=38
Ma va Bpouue mold uEPOC TNS TAATE(AC TToU KoupeUtnke, oto TEAOG TNg deUTepnq
nueEpag, dev €xoupe TIapd va PooBEcoue Ta dUo KAdopata, dnAadr| To % Kal TO %
AN\Q, yla va ekTeAéooupe autr) Tnv mpodobeon mpEénel va  PetarpePoune Ta dUO
kKAdopata oe ouwvupa. Apa, Ba €xouue: %4—% % % % la va Bpouue molo
KAdoua ™G nAatelag €xel amopelvel yla koupeua, TIPETEL va apalp€ocouple arod 1o OAO
ugpoc,dnAadn: Z g = é '
A>KH2EIZ KAI TTIPOBAH I\/IATA

1. YrioAdyioe 1a aBpoiouara: (a) i + =, B) =5 + 7—3, ) — + =, (0)
(8) A + Y= ( ) 1o + Z Kat armAonoinoe 1o TEAIKO arotéAeaua, av dev elval avdywyo kAdoua.

9. Na Poels 11 dIapopES Kai va arAOMoIroelg To arnoTeAeoua, ornou auto dev elival avdywyo

S L o8 3,10 3 4 _ 2 7 _ 5 3_3

KAdoua: (@) 5. (B)g — 5 (g =53 0 5556 55, (005 -7

3. Na uetatpéyeic Touc ueikTous apibuouc oe kKAdouara: (a) 3% (B) 41—70, (v) 2%.
Kdve ta akAouba kAdouara UEIKTOUG aplBuouq:. (a) — 4 B) 5 2 V) 55 12

5.  YnoAdyioe ta abpoiouara: (a) 5 +2, (B) 72 +1, (y) 76 + 732) +5.

6. NaBoeg g dagopeg: (@) 3 -2 1, (B) 4 121, (v) 12 -4,

, 5 3 2 3 5
7_ [olo kKAdoua rpéEnel va mpooBecoUUE OTO % yla va Boouue dBpoloua % ;
8 Evag aypotng mouAnoe og TE00EPIG EUMOPOUG Ta % 7—25 —; Kat =5 MG napaywyric
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MEPO> A" - KepdAatio 2o - Ta kAdouara -47 -

w0

9 Torto6stnoe gva “x” ornv avtioroixn 6gon
' 2Q3TO NABOZ 2Q3TO NABGOZ

@ £+4=-+4=12 [ [ € <+42=3% [ O
B L+i-2 0 O oy 22=24; [ O
) 4+ 5=1 0 B g &2--5 O O
(®) %=7+% B ]

APAXTHPIOTHTE2 ['IA TO 2TIITI

AvTiotoixioe o€ Kabe JUUnATipwOoE 2| ol |2
1. Mpd06eon TO0 OWOTO %Jr% % 2. ov nivaxa: ki 2 S
arotéAeoua: 5 4 S
oL & 2 7
9 9 3
45 15 6 2
90 90 B 1
16 . 8 9
2712 5 2

NOTE2 KAl KANAZMATA !3 s . s

/{\vdusoa ora Koivd oroixeia dAwv Twv avBpwrtivwv MoAmiouwy eival n duvatdtnta aplBunong Kat [UOUCIKTG

EKPOAoNG.

e O dvBownog dOnutoupyel [ouaikr, 1jdn, amod TOUG MEOIOTOPIKOUG XPOVOUG, a®oU TO QPXAICTEQO OXETIKO
evpnua, mou gxer nAikia 35.000 xpdvwv, elval oord amé uauoub ta oroia xpnoiuorombnkav yia mv
apaywyr] PUBLIKWOV rixwy.

® O uelereg gxouv Oeikel, o1 n évvola Tou aplBuou eugavidetal otov dvBpwro ard Ta mpwTa Tou Bruara.
Alarmotwbnke Ot authi N mpWIuUn  IKAvotnTa aplBunong  OxeTiCeTal e THV  IKAVOTNTA TNG
KardTunong tou xpdvou, Tou SnUIOUPYEL N avTioTolXia YeyovoTwV KAl XOOVIKWY OTIYUWY Kal udAiota
XWpPIG TN XPHon e evvolag Tou aplBuod.

EEdAAou n apiBunon eivar uia moAITIoTIKT avaykaldtnta, va KaBoAIkd otolyeio ToAITiouoU.

H ouvadvtnon g Mouaikric ue ta Mabnuatikd rmpayuarornoleral ueoa arad vy aiobnaon, mou EXOUUE YA TOV

Xo0vo Kai evrortiletal o dUo Bacikoug dEovec KABe UOUOIKNIC EKppaonc, Tov Pubud kar tnv Apuovia.

O dvBpowrnog &xel v IKQVoTNTa va evioriCel Kal va QrioloVWVEL TIG XPOVIKEG OTiyuEG. To didotnua Tmou

ueooAaBel uetaku duo otiyuwv, onuioupyel v aiobnon e didokelag. O XwpIoudS Tou xpdvou amd 1a

yeyovata dnutoupyel €va rukvo oUuvoAo ard otiyues. ETol, o puBudc Kat 0 aplBuoG Exouv KoV Kataywyrn, TO

XWPIOUO TOU X0OVOU O€ OTIYUEC Kal TNV AVTIOTOIXION TWV X0OVIKWY OTIyudV e yeyovdta. O pubudc eivai ard

TIG TIDWTEG LIOUCIKEG QVBPWMIVEG KATAKTTIOEIG, OMwS akpBWSG o aplBuds eival amd TG mowteq BeueAiidelg

Mabnuatikég avBowmivec emivonoels. O pubudg, Aoirdv, eival To mowTo €i00¢ LUOUTIKNG TTou dnuioUpynoe o

avBowrtog. To OUTIKO UETPO, TO OTTOIO eival arapaiTnTo yia TNV EKTEAEON eVOG UOUOIKOU BEUATOG, ONAWVETAL LIE

éva kAdoua rnou kaboplilel Tov pubud. 2riueoa ot dUO aQUTEG EWOIES, TOU puBuUOoU Kal Tou aplbuoU-kAdouarog,

OUVUTNTAPXOUV OTOV TPOTTO e Tov oroio ypdperal n Autikry Mouaikr). Ac dodue gva napdderyua: 210 oxniua

palvetar Eva UEPOG eVaG HOUOIKOU Kouuatiou. H xpovikr aia Tou mpatou kat Sedtepou oUuHBOAoU eivat z Kat 3

avtiotoixa, eva kdbe gva ard ta oduBoAa (vdteg), mou eivar evwugva xouv €€ opiouou aia 51. To kKAdoua —fls

oV apxn kabopilel mwe KABe UETPO, KdBe didotnua dnAadr], TO OTToIO TIEPIEXEL UIA [UOUOIKT) PPAOoN, MOEMEL
. . ) oo 4 . 1,1 ,1,1 4 . . )

va nepiexet oUppoAa (voteg) ouvoikng agiag . lNpdyuatt g + 3 + g +g = 7. Meauto tov 1p0mo o apifucs

-kAdoua kaBopilel Tov PUGUO Kal ETITOETIEL VA EKTEAEITAI £vVa UIOUOIKO KOUUATI OUYXOOVIOUEVA QrTo TOUG [UOUOIKOUG.

2XEAIO EPTAZIAZ

Bpec naptitovpec and tpayoudla e dlapopeTIKoUG pubuoUs Kal yodye ta
KAdouQata,Tou avTioToIXOUV OTOUG PUBLIOUG TwV TOAyoUudIV QuTWV.

Avalritnoe kai BoeC oplougva XapaktnploTikd Toayoudia e OlAPOPETIKOUC PUBUOUC
Kal mpoorndbnoe va OUCXETIoEIC Ta KAdouQTa, mou avtioTolxouv OTouc puBuUoUS autoud,
UE TNV OVOUAOIa TOU eKAOTOTE OUYKEKOIUEVOU PUBLIOU.
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A.2.5. MoAAamAactaoudg KAaoPATwY
)" APASTHPIOTHTA

, ) , § ) y 5
Evac necodpouog otpwbnke ue mAdkeg. Ta % ano uQ nAdkeg 4
elval xpwHaTIoTES. ATO TIC XOWUATIOTEC TA % elval KOKKIVEC. 5
7
[oio eival To uEPOG BAou Tou MeCOdPOUOU TTOU
KataAauBavouv ol KOKKIVEG TIAQKEG; 2
3

Ovuduaote - Madaivovue

A6 Ta napamndvw Unopouue va dlATUTIWOoOUUE TOV aKOAOUBO Kavova:

- [[f > To/ytvéusvo §Oo K)\GO}.IC%T(.OV si\{ou TO Y _ay 3.5_35_15
& KAQOUQ TIOU €XEL ApLOUNTY) TO YIVOUEVO 5~ Bd 7 47 3.4 -
TWV APOUNTWV KAl TIAPOVOUACTY| TO

|2

YWOLEVO TWV TIAPOVOACTWY.
P> To yivéuevo evoc pualkoU aptBuou el
éva KNAoHa eival To KAGopa pe apldunmy A2 = &= 2 i 7 % =32 -1
TO YIVOUEVO TOU QPLBUNTTY| et TOV PUOIKO B P
apLBuo Kat pe Tov (Blo mapovouaoTr).

® AuUo kANdopata Aéyovtal avtioTpogpa otav €XouV YIVOUEVO 1.
Emedn Y.0_ 4 k\dopata Y. kai 2 eiva avriotpoga. 5
5 Y 5 Y

P> loxUouv OAeg ol 1I81OTNTEG TOU MOANAnAactacuoy
TWV QUOLIKWV apBuwv ota KAdouarta.

[NMAPAAEITMATA - EOAPMOTE2

1. Na Bpebel 10 yiviuevo: % .70 .8

6 5
Nvan
7 6 5 765 7320 710

Mropel va Boebel To yivouevo (e mio amAo To0ro,

9 2¢e gva oxoAelo ue 252 uabnreg, ta g elival aydpia. Na Bpeig néoa aydpia kai méoa

Koplitola xel To OxOAgl0.

Nvan

Apou Ta ayopla eivat Ta g TWV HabnTwy, Oa sivat: % 252= 3" 925 2= 12; 0 =149

Enouévwg, Ta kopitowa Ba eivat: 252 - 140 = 112
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A2KHZEIZ KAI TIPOBAHMATA

1 JUUMATIPWOE Ta TTAPAKATW KEVA:

(a) Ta va noAAanAacidoouue duo kKAdouara

(B) Auo apiBuol Agyovtal avtiotpool, otav

(y) O avriotpopog Tou apibuou K givat o ....., Tou 1 eivaio.... kat Tou K eivar o
K

(6) Modvo o apiBude ..... (ooural [UE TOV QVTIOTPOQPO TOU.

9 YrmoAdyioe ta yvoueva: (a) 3 - % B) 7 - % (v) % -2, (d) % - 10.

B susva: (@2 - L, @)L - 100 4.5 (3.2
3, Beesraywopeva: (@ - 2. (B)45 52 W45 g @5 =

w

) JuunAnpwoe Tov rnivaka:

~NJon

|
-

INIH

W[h = @noalN e

5. YnoAoyioe ta ywoueva: (a) 21l .3 (B 4% -+ 2

1 3L .10 @123
3 21 2 V3G 10 (073

2

5. Na Boelc Toug avtioTpopouc Twv aplBuwv: (Q) i7 B) 72, (v) % (®) —; (€) % (o1) 1.

7 O Kworac nrie ta % ard gva UIOUKdAL, Tou TIEPIEIXE QVAWUKTIKO OyKouU 1—; TOU

Altpou. ooa Aitpa avayuktikou nriiE;

8. YnoAdywe ta eSaydueva twv npdéewv: () g + % .

7 . /4 23,3 /_24. 3 /2 .3
9. Ouoa. (a)(§+7—5) 8’ (ﬁ)(g 7—5) 35 (Y)E ST
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A.2.6. Alaipeon kKAaopdTtwv

Ovuduaotée - Madaivovus

» MNa va dwapgooupe duUo N . 1_5
Tf QUOIKOUG aplBuoug apkel 013=0‘§=§ 5:4‘5'7 Y
va ToANanmAacldooupe Tov
OLALPETED |UE TOV AVTIOTPOPO

TOU JLaLPETN.
» Ma va dwapgooupe d6o a y _a B F.5-3.4_F4_-28
kKAGopaTaapke{vamoMara- B3 B Y 3 4 35 35 15

oldooupe ToV JLALPETEOD IE TOV
avTioTPOPO TOU JLalpETn.

® 'Eva kAdoua, TOUu oOToiou €vag
TOUAQXI0TOV OPOG ToU eival KAAoua,
ovoudZetal oUvBeTo KAAoua.

[MAPAAEITMATA - EOAPMOTE2

2
1. Na yivouv anAd ta ouvBeta kAdouara: (a) % B)
Nvan
: 29 _2-3-3 T 4-8 _32
z: - *2° :é izizizi:
@ 31207325 5 B9~y 197973
9 f§ 4
3 .1
2. Na ekteAeotouv ol pdEeic: 73 j.
3 6
Nvon
2,1 2,5 d
ﬁ+7: 17+17:E: 36 :ﬂ:izzl
4_4  &_4 4 410 40 5 5
32 6 6 6 6
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MEPOX> A" - KepdAatio 2o - Ta kAdouara

AXKH2EIZ KAI TIPOBAHMATA

1. ZuunAnpowoe Ta Napakdrw Keva:
(@) Ta va dlaipgoouue OUO KAQOUQTQ ... 5 B

(B) 2uUvBero KAAouQa AEyeTal TO KAQOUQ, TOU OTTOIOU ...

Na kdverg T Siapéos: (@) 2 L, @ L:1 g0 .1, @ Z:21
2. Nakdveis TG dlaipgoeic: (@) < - —. (B) 2 2. V) 555 = (0 557
. Na Bosic ta nmmAika: (a) 2 L, S .9, o1 4 (4L 31,
3 Boeig Ta mmAika: () 2 . (B) 3 (v) 2 (0) 45 13
Na kd Sapsoeig: (@)1 - 1 1.1 20 10, ©)10: 29,
), KAVEIG TIG OlaIE0eL (@5 3 B) 3% (Y) 5 () 5
Tt maparnpeic,
B,  Na kdveig TG dlaipgoelg: (a) —;: (—; ; —é) Kat (B) (é ; —;) : é Tt naparnpelc;
6. 2uunArpwoe Tov mivaka: . PE A
' = 7 2 3
S5
7
1
2
1
4
. 3.4 5
{. Avuotoixioe og ke dlalpeo TO OWOTO AMOTEAEOHA: 10 1 =
5.4
99 2
45 .15 3
90 "9 4
16 . 8 3
3 9 10
3 & 20
Na uetatpgyelc Ta ouvBeta kKAdouara o anAd: (a)%, B) S, (y) =
4 4 2
9  Kdve 116G mpdéeig kar arAoroinoe ta kAdouara: 5 4
3,1 4.2 2.4
(@) 55 B L5 )22
3" 6 5 11 8 -’

2Tov ndrnupo Tou Puvt, Borikaue nwa ot Apxaiol Alydrtiol urtoAdyiav ta % evoc

oroloudNToTE KAAoUQTOC e QpIlBuNTH TO 1 KaI TQPOVOUQOTT) vav TTEQITTO APIOUO.

Ma napdderyua, ta 2tou L 6aeivar 2-1L = 1 4+ 1 - 1 4 1
3 7 3 7 27 6-7 14 42

E@dpuoce Tov napandvw kavdva yia 1a kKAdouara L, 1 1_73 Kal enaAnfevoe Ta

1
5 9
aroteAéouara.
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STOPIKO SHMEIQMA w

e apxaia BaBuAwviakd uabnuatikd kejueva rmou xpovoAoyouvtal ard 1o 2100 r.X. repirou,
ouvavraue e€nkovradikd kKAdouara ue napovouaotr] duvaun tou 60, yia Ta ornoia urrjpxav
e1dIKa opnvoeldn ouuBoAaq.

O1 BaBuAwviol eixav emiong eidikd ouuBoAa yia ta kAdouara % _; Kal %

O Awyurtiol, erriong, yvwpliCouv va xenoiuoriolovv 1a Aeyoueva BeueAiiddn 1j aryuntiakd
kAdouara, onAadn kKAdouara pe apilBunt 1 uovdda (KAQOUQTIKEG uovddec otn OIKN AG
opoAoyia). Eva Beuelicddec kAdoua ouuBoAIleTal e TOV MapAvouQoTr) Tou, TTAvVw OTOV Orolo
undpxetl Eva OlakPITIKO Onuelo, .. TO _; yodperar wg 5.

Ouwc eixav ediké ouuBohioud via ta kKAdouara _; _; Kal %
Autr n 1dlouop@ia Tou oUuUBOAICLOU OPEIAETAl OTN OIAPOPETIKT] TMPOEAEUON TWV KAQOUATWV
autwv. Ta kKAdouara autd EAKouV v Karaywyrj TouG aro dueoa mEakTika rmpofAruara, v
1a BeueAiwdn kKAdouara rnpernel va ritav mpoidv uabnuatnkng enséepyaoiac. OAa ta kAdouara
ToU xpenoiuornolouv avdyovral oe abBpoiouara BeusAiwdwyv kKAaoudtwv. H avaywyr] autrj
yvorav ue mn Boribela edikwv rivdkwv. Evac TEToIoC rivakac urdoxel otov MAnupo Tou Pivt
(Rhind), uabnuatko goyo twv Alyurttiwv, mou Tonobeteital TouAdyiotov 1o 1650 .X.

-’; :)u.i
LY /‘ x
s é"z
- ak ;

Al Y oy

E¥R

e

g}

pe maaiigly 08
- n,lg.;‘-!_—'-rk - h A1A
b2 ‘;/ . 'QF*M

S Mm /ﬁ'f,.\ ;

| Ak
Lol SRS P 4

B
gt "-\}t

[Tl

O nivakac niepiéxet v avdAuon SAwv Twv kKAaoudtwv e uop@nc 2 ue “v’ mepirtd aptbud and
v

5 éwc 101,
v=5 §:%+7—75:3_+1§
v=7 %:%+%9:Z+2§
V=9 %z%+%9:5+7§
V=59 5£9:3_76+§16+§17:3§+2—6+53—1
v=97 9%:5—76+6—;9+7—776:55+ 679 + 776
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MEPO> A’ - KepdAaio 20 - Ta kAdouata - 53 -

AAAd kat oTov dnupo ™g Méoxag, rmou toroBeteital ora 1850 n.X., urtdpxouv mooBARuara
TToU TIEPIEXOUV KAdouata Kal mpdéelg ue kKAdouara kai apiBuous, onwc yia napdosyua “to
% TOU 6 elval 2", mou avapepeTal 0 UNMOAOYIOUO TOU OyKOU OEDOUEVNC KOAOUPNC TTUPAUIOAG.

Ot 'EN\nveg uabnuartikol dev aventuéav KAmolo VEO OUOTHUA YPAPTC TwV KAQOUATWYV.

Xonoiuorotovoav ta Beueliaodn kAdouara twv Alyurttiov kai ta eEnkovradikd Twv BaBuAwviwy,
oe urnoAoylotikd mnpoBArjuara ora uabnuatikd kar v aotpovoula. 2touc “dBakec” Twv
Powuaiwv kai Twv EAANvov (ta yvwotd apluntdpla Twv mpwtwy XpovwV Tou ONUOTIKOU),
Boiokouue edikr otrAn yia Ta kAdouara _; % Kal %
Or Ivdol pabnuatikol, emiong, yvwpllav Kal xpnoluoriolovoav ta kKAdouara kat TG mpdéeic
TOUG aro MoAU naAid. 2ta pya "2ouABacoutpa’, uepikd ard ta ornoia avayovrai oto 500 ri. X.
1N Kal maAaldtepa, xpnoiuorolouvral Ta BeueAiwdn KAdouara oTov mEOOoeYYIOTIKO UTTOAOYIOUO
Oykwv 1 eupadwyv. AAG, dtav dnutodpynoav 1o dekadlko Ivoo-ApaBiko ouotnua apibunong,
doxioav va xenoiuorolouV Kai KAdouara ue op@r moAu Kovtivr otn dikn uag. Eypagav Tov
aplBuntrj ndvw artd Tov Mapovouaotr), aAAd, XwEIC TNV KAQOUATIKN yoauun, yia mapddstyua
g avtl % . Ta kKAdouara Eexwpilav 1o €va ano 10 dAAo ue 0pIlOVTIEG Kal KABETEC YOQUUEG.

3
Etol, .x. 10 kKAdoua % yoapdtav ‘ 5 ‘

Hnpdobeom ouuBoAildrav ue v mapdbeon Twv kAaoudtwv 1o Eva dirAa oto dAAo.

[la v agaipeon xonoiuomnoiodoav uia teAeia 1 o ouuBoAo “+ " ora deéiq,

1+
5l

9
12

2
15

5 9 -2 _ 1 STQV:
X N Ekppaon - — < — L ypagporav.
X L 12 15 5 i

& = ol

210 UEIKTA kKAdouarta m.x. 371, TO AKEPAIO UEPOG YpapoTav mdvw ard 1o kKAdoua:

Ta kAdouara orouc KiveéCoug eupaviotnkav oxedov uadl e Toug akepaious aplbuous. Ta mpwra

kAdouarta, rou xpnoiuornolodoav, \rav To _; _; Kal %

2TOUG Kavoves Twv apiBuntikwv npdéewv otouc Kivelouc, oc avtiBeon ue Touc dAAouc
Aaoug, dev unnpxe Tirora to acuvriBioto. 'Hon tov 20 aiwva ri.X. ot Kiveélol gixav ere€epyaotel,
ETIAPKWG, OAeC TIC Todéelc e kAdouata. Tov 30 aiwva u.X. ot Kivedol, TTou xpnaiuoroiouoaqv,
non, to dekadIko ouotnua, doxioav otnv ouola, va xpenoiuoroiouv dekadikd KAdouara ue

UETPOAOYIKT [1OPQT).

Ta dekadikd kAdouara elodyovial oto Eoyo Tou [lgpon uabnuatikou AA-Kaol, o oroiog
gpyalotav oto AOTEPOOKOTIEIO TNG 2ZauapKAvong. Av kat oto napeA8dv, unnpéav mpoordbsleq
orov ApaBIko koouo va gloaxBouv ta dekadika kAdouara, mpwtoc o AA-Kaol diaturnwvel Toug
Baoikouc kavdvec Twv MEd&ewV Kal TOUG TEOTTOUG UETATPOTINC TwV ENKOVTAJIKWY KAQOUATWV
oe 0ekadIKA Kal avTioTpoQa.

H eioodog Twv kKAaoudtwv ora Eupwraikd pabnuatikd avdyetar otov Aeovdpdo g llicac
(1202), evd o1 dpol “apiBuntic” kat “rtapovouaotrc” arnavrwvral orov [MAavoudn (TéAn 13ou
alwva).
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Avakspalalwon

KNAZMATA % , 0wWov K kal v evaikol agituol, v#0
\lea W toodvvana: av %=% To1E A*0=PB"Y % =10 t61e:2-15=3-10
. Qo ay a_ ad 2 _ 25 _ 10 10 _ 10:5 _ 2
loxtet g =gy “U B Bp 3735 1557155 " 3
% avdywyo étav MKA(a,B)=1 - 2 avdywyo apod MKAE 12 =
ouwvvpua LY | etepwvvpna @Y ; 2 5 25
BB ¢ 8’3 oUWvVVUa 43 ETEQUWVVUA 57
9 >5 agovd>5
8> Y oava>y 3 13
3.2 5_15 2,15 7,5
127 48 " 167 4g ETEON g7 4y PO 3572
Kat §<Eo’mva>y
Y % < % apoi 9 > 5
O Meiktég aroteAeital and évav akepato 14 =1+4=51+4=-29
Kal éva KANAoUA UIKpATEPO NG HovAdag. 5 5 5 5 5
a Y svaavtioTgoea stavd - Y =1 F.10 - #10 - 30-
8’3 elval eog owvB 5 =14 5.14 2 1

TTgd?ets netafv xAaocuatwyv

MMPOZOEZH
LB_a+p 3, 2-H2-9

Yy y 5'5 5 5 @

APAIPEZH

Q_E=0~__E i_lf-' 6‘2-'-' i Kal

e 55 5 5
TTIONNATINAZIAZMOZ

F Y J_ Kal

3 B
a
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- 56 - MEPQZ A’ - KepdAato 30 - Aekadikol aptbuol

A.3.1. Aekadikd kAdopata - Aekadikoi aptBpol - AIdTagn dekadikwy apLOpwV -
2TPOoYYyuAoroinon

AV xwpldovus wia wovada o¢ 10 (oo Uégn, TOTE Wdogoviue va. Bdgovie KADOUATA ThS uovddas

s 1 5 1
oM 100 100 10
EFNINQETOVV OTIS WQAFels Kal OTIS UETQNOELS. AS Ta Wgoogyylooviue Ug UgQIKES dgaoTnidoTnTes.

P* APASTHPIOTHTA 1n
X Av BdAouue otn luyapid 2 otabud, Bewpwvrag To qq-l

KA Ta kAdouata avtd glval ouwiwvvua, ovykgivovtal gvkola Kal

gva ano autd wc uovdda UETPnone, dlarioTwVourEe OTL N

unaAa eival Baputepn kai av BdAouue 3 and ta idia, Ot ival
| eAappdtepn. A

o Tt eldouc orabud xpelalouaote, eKTOG and autd Mmou

olabeTouue, yia va Exouue MEYAAUTEPN akpiBeia

oTn UETPNON UAG;

Ti pop@rj Ba gxel 0 apIBuUoG, Mou ekppdlel TO AMOTE-

Agoua ¢ uETpnone tou Bdpoud e undiag;

APASTHPIOTHTA 2n

[Nooorndbnoe va UETPHOEIC TO UNKOC TOU Bpaviou oou e [ovdda UETONOoNG:

(a) To uoAUBL oou, (B) Eva oxolvi uUNKouG eVOg UETPOU Kal (Y) UE Eva UETOO.
2Tnv npoondBeid oou, OTIC TPEIC OIAPOPETIKEC UETPTOEIC, YA va OWOEIC Eva
arroteAeoua 6oo yiverar o akpIBES, Ti eidouc mpoBANuaTa aviiueTwnilelq;

APAXTHPIOTHTA 3n

Av oou ¢ntnBel va xwpioeig 1o Turua AB Tiou Exel p B
UNKOG 5 eKQTOOTA O€ OKTW [oa Ugpn, oo Ba eival 5 ekaroora
TO UNKOG TOU KdBe uEoous and autd;

Ovuduaocte - Madaivovue

Ao TIC TIponyouueveg dpactnEldtnTeg, Yivetar gavepd, Ot 0e TIOMEQ TIEQIMTWOEIG
5 Llf UETENOEWV Ol PUOLKO( aplBuol dev emMapkoUv va ekpPACOUV TA AMOTEAECUATA QUTWY TWV
peTproewy ue akpiBela. M’ autd tov Adyo xpnotuomnoloUpe Toug dekadikoUusg aplBuoug.

® Aekadlkd KAAopa Agyetal . 3 4725 53 1004
Ta kAdouata =, 5 al gxowv
TO KAQOWQ TIOU €XEl TIAPOVO- oAt 10° 100° 1000 < 10000 v

HOOTY] pa dUvaun Tou 10. Wagovouaotss Tovs eualkovs agiiuovs 10, 100, 1000 o
10.000, wov sivau dwiusts tov 10: 10 102 10% wau 10

P KdBe Sekadikd KAAOUA YpdpeTal wg Sexadikdg aplbpoe ue @ 0.3, 8,25, 0,053 wau
T60a dekadlkd Yneia 6oa undevikd €xel 0 TTAPOVOUACTHG TOU. 01004 avtiotoixa

&

O ®Aauavdog uabnuatikog Ziudv ZTéRw (Simon Stevin, 1548 - 1620) aoxoAribnke ue ta dekadikd kKAdouara
Kal Toug dekadikous aplBuoug. To &oyo “n dekdmn” (La disme) nrav uia arnd TG UEYAAEG OUVEIOPOPES OTN
BeATiwon g TEXVIKIIG TwV UTOAOYIOUWY Kat otnVv KabiEpwon Tou IvdoapaBikou ouotriuarog apibunong. Tnv
id1a xpovid dnuooiedel v “AplBUNTIKA” ToU, OTToU l0dyel TO OUUBOAO @, yia va urtodnAwaoel TO akEpalo
UEPOC ToU aplBuoy, To ouuBoAo @, yla Ta dEkara, To @, yla Ta ekaroord, KAm. Me autdé Tov Tpdo
OULBOAIoUOU 0 deKAdIKAG 34,25 ypapdtav 340205@, 0 aplBude 0,167 ypapdtay 00 106 7@ kal 0 aplOucs
32 ypaporav 320. O yvworog onjuepa oupBoAiouds mpotdbnke and tov John Napier ora 1620 niepiiou.
AUTOG TTOWTOG XENOIOTIOMOE TO KOUUA UETAEU TOU AKEPAIOU KAl TOU OEKAdIKOU UEOOUG eVOG apibuou. To véo odotnua
oupBoAiouoU EMIKPATNOE, AGyw TNG CUVTOMIAGS OTNY avarapdoracn ueyaiwyv apiBudy Kal Ty EUKOAIQ oTny artouvnuoveuon
Kal EKTEAEON dlAPSPwWV TTOAEEWV.
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MEPQZ A’ - KepdAato 30 - Aekadikol aptbuol -57 -

Fpaen, avdyvwaon Kat oTpoyyuAoroinon dekadlkwyv apLlopwyv

()
21 APASTHPIOTHTA 4n /s S &8 &
| ) </ & S/ S >y
.'!\ 2tov AimAavo mivaka undpxouv did@popol f§c” ,ég S sé & ,96‘ §’ s S ;
B Oekadikol apiBuol. $/.8/35/€/8/3/ 8355/
' lNpoorndbnoe va toug diaBdoels kat va (1|51 , 0|3
TOUG ypayelg oAoypdpwe. 2 ) 810]6
) 015(9|0]|4
[Toio¢ and autoug eival 0 UEYAAUTELOC ) 200

KQl TMoLOG O UIKOOTEPOG;

[MooorndBnoe va Touc TOMOBETNHOEIC Ot
auvéouoa oeipd.

KN W

2TpoyyuAoroinoe Toug aplBuoUC
(a) otn povdda kat (B) oto eKATOOTO.

N R(DNS SN (o
LIS\ (LT |y [ [
RIRWSINR SO
NSNS [ (H|DX D (NS

<N

NS

S}

N

APASTHPIOTHTA 5n

21ov dekadiko apiBud 10, 09 Aelrouv dUo ynela Tou.
JUUMATIoWOE Ta Kevd ET01, (O0TE Kaveéva Yneio Tou aplBuou va unv eivar (010 ue aiAo.
Boeg rolog eivai o ueyaAutepog 1 0 UIKPOTELOG OEKADIKOG TTOU UTTOPEIG va YOAWEIS,

Ovuduaotée - Madaivovis

>e KABe Oekadikd aplOud dlakpivoupe TO aKEPALO UEPOG Kal TO deKASIKO HEPOQ
Tou. Autd dlaxwpiCovtat ard TNV UrtodLAoTOAN).

270 OekadIkO UEPOG ol TAEelg elval Ta O€kata, Ta eKATOOTd, TA XIAOOTd, Ta
OEKAKIC XIANOOTA, TA EKATOVTAKIG XIAIOOTd, TA EKATOUMUPIOOTA K.ATT.
2T0 aKk€PAIO HEPOG ol TAEelg elval oe povAadeg, OekAdES K.ATL.

Agka povAadeg uiag Tdéng eival pia povada peyaAutepng TAEng.

€  Av dUo dekadikol aplopol xouv dAPOPETIKO AKEPALO IEPOC, |UE-
! SIKOL APISHOL BXOUV OIAGOPETHCO AREPXO HEPOS, UE~ 97453 « 9437
YaAUTepOQ elval ekelvog Tou €xel To UeyaAUTEQO aKEPALO PEPOG.

¢  Av dUo dekadikol aplBuol €xouv To {B10 aKEPAIO MEPOG, OUYKPIvVOUE
Ta OekadIKA TOUG UEPEN, Eva TTPOG éva aTtd aploTepd TIPoC Ta Oekld Kal
BploKoupe To TPWTO Yneio ato oroio dlapépouy. Tte o apilBudg e 105,2642 > 105,27§96
TO PeyaAutepo Ynelo eival o peyaAltepoc.

¢ [la va otpoyyulororjooupe €vav dekadikd aplBuo:
— [MpoodlopiCoupe TN Oekadikry TAEN otnv oroia Ba yivel n 9513842 » 951,364
oTPOYYUAOTIOMaN. 9513642 » 95334
— E&etdloupue t0 Ynoio Mg au€owg ukpdTeEENS TAENG. 9513642 w 9514
— Av auté eival pkpdtepo Tou 5, 1o Ynpio autd kal oAa Ta !
ynoela Twv pikpdtepwy TAEewyv aviikabiotavral and To pUndsv. 9513642 » 951
— Av gival peyalitepo 1 (0o tou 5, To Yngio auto Kat OAa Ta 9573447 » 96()
ynoela Twv Pikpdtepwy TdEewy avtikabiotavral and To undeév
Kal To Ynoeio Tng Tdéng orpoyyuloroinong au&dvetal katd 1. 9513642 = 1000
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[TAPAAEITMATA - EOAPMOI'EX>

Na ypapouv ta kAdouata rmou akoAouBouv, ws dekadlkol aplBUOI, Ue TNV EKTEAEON

i ‘ - (a) 20 50 520 50,00 | &
r Ta)v’avnomz)(a)v olalpecewv: (Q) 7 (B) 5 (y) 57 20 0625
Nvan 40
@ 2 =20:4=5 0
520,000000| 6%
®) % =50:6 =625 510 3,76119...
410
v 22 =520 67 = 336119. 40
120
2NV MEPITTTWON auTr) To MNAKO YPAPETAl e OTPOYYUAOTIONON OTO 620
Ogkato #4 1) oTo ekatootd 7,77 1) OTO XINOOTO %761 KA. 29

2. Na ypagouv, wc kAdouara, ot dekadikoi apiOuol: (a) 2,35 kat (B) 0,348,

Nvan
@ 235= 25 (B 034s= 2%

3/;1;0/:/,0 yoagouv, we dekadikol apiBuol, Ta kAdouara: (a) % ka (B) % |
@ 21 =324 () 16 =0369

), Na petarparel To kAdoua % oe 0ekadIko KAdoua.

Nvan
APXIKA, UETATPEMOUPE TO KAAOUA 130 oe dekadlkd aplBud, ekteAwvtag tn dlaipeon
Kal €XOUUE: % = 125. O dekadkég 1,25 uetatpéneral oe Oekadikd KAdoua
= 1275 A Q = 1275
125 = Jop P09y T 00
5. NatoroBemBouv oty eubeia Twv apiBuwv ot dekadikol apibuol: (a) 0,8 kar (B) 1,35.
Nvaon 04
(@) loxuel, 611 0 < 0,4 < 1. AnAadr), TO TUAUa Y

B TR Y K R I
G eubelag UeETatU Twv PUOKWY APIBPWY 1 2 3 4 5 6

0 ka1 1 mpénet va xwplotel oe 10 (oa yépn (dkara).
(B) Emiong, 1oxvel: 1 < 125 < Z. AnAadr, TO TUAPA TNG eubelag YETAEU TwV PUOIKWY

apBpwy 1 kat Z npénel va xwptotel og 100 {oa uépn (ekatootd).
135

1 11 12 13 14 15 16 1F 18 19 2
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A2KHXEIZ KAl TIPOBAHMATA

[oaye we kKAdouara ta nmAika twv diaipgoewy: (a) 4:5, (B) 9:16, (y) 25:79.

77
105

% [odye kabBéva and 1ta napakdtw kKAdouara, wg Oekadlko aplBuo: (i) e TPOOEYYIoN

9. [owa diaipeon napiordver kabeva and ta kKAdouara: (a) % (B) % (v)

ekarootou Kat (i) ue mpoogyyion xiAiootou: (a) 1_76 ®B) % (v) %

) [odye we dekadiko apibuo, kabsva and ta napakdtw dekadikd kKAdouara:

58 3 5025 1024
@55 ® 3500 ) o0 © Fo00

5. [odye we dekadikd kKAdoua, kabevav aro Toug Oekadlkouc aplBuoUc mou akoAouBouv:
(a) 3,5, (B) 45,25, (y) 3,004.

6 Na Beelc To Yneio Twv xIAIooTwY Kal TwV OeKAKIG XIAIOOTWY OTOUG TTAPAKATW apIlBUOoUG:
* (a) 58909, (B) 98,0005, (y) 456,8756.

7 TonoBemoe 1o katdAnAo ouuBolro <, = 1 >, uetaéu Twv aplBuUwV:
© (a) 45,345 ... 45413, (B) 980,19 ... 899,01, (y) 7,534 ... 7,5340.

2 Na otpoyyuAoromroeig Toug mapakdrw OekadIkous aplBloUG OTo OEKATO, EKATOOTO Kal
* XAlooTO: (a) 9876,008, (B) 67,8956, (y) 0,001, (5) 8,239, () 23,7048.

ToroBeTnoe TouG Napakdrw OekadIKOUG aplBuous otnv eubela Twv aplBUwWV:
p. (@) 34, B)45 (y)23 ()28 () 4,7 (01)43 (@25 1n)19 (©6)51.

10 2tov apiBud 34,111 Asimouv ta 1pia dekadikd yneia tou. Na ouurAnowoeig tov

* QpiBuod ue ta yneia 9, 5 Kat 2, 1ol wote KABe Yneio va ypdeetal uia uovo gopd. Na

yodyeig SAoug Toug OekadlkoUG mou MTTOPEIC va PBpelc Kal va touc dlatdéelg oe
@Bivouoa oeipd.

1 Na ouunAnpwoelc to yneio mou Aelrter otov aplbud 25,17, av yvwpilelc o1, drav o
* apiBudc otpoyyuloroleital oto MANoIECTEPO dEKATO, YiveTal (00G e 25,5.

19 Avtiotoixioe KdBe OekadIKO aplBud amd ToV MPwTo 0,345 314 05
" mivaka pe 1o dekadiké kAdoua, Tou omolou eival To 345
nnAiko, otov deuUtepo mivaka: 3,45 1000
0,0345 o
345
34,5 70000
2 )
5 10 2
13. Avtiotoixioe kKdBe KAdoua G mowine ommAng Ue To 6 190 5
10030vaud Tou e deUtepnc oThANG kat autd ue tov €0 10 '
avrtiotorxo OekadIKo TNG TPITNG OTHANG. % % 0,3
15 4
5 10 S0
10 9
4 10 29
19 30 19.0

7 10
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A.3.2. Mpd&eig pe dekadikoug aplbuoug - Auvduelg pe Bdaon dekadikd aploud

ZTovs dexadikovs ol wgdFels dev wagovaldfovv kauld tdiaitegn dvoxkolia. Argrel, va 1#gooéxovius
™ §é0n Tns widodiacTors. As Tis dovig, duws, B#lo avaAvTIKA.

Ovuduaote - Maaivovuse

055-070 kik.indd 60

# H Mpdobeon kat n Apaipeon dekadkwv
aplBuwy yiveral, Onwg Kal oToug PUOIKOUG

A - aptBuoug.

Mpoobétoupe 1 agalpoupe Ta Ynoia mg
dlag Td&ng, TomobeTwvVTAg TOug aPIBPOUG
Tov €va KAtw ard Tov dAO £T0l, WOoTE Ol
UTOJIACTOAEG va YpdgovTal otny dla oTAn.

O MoAAanAaclacudg dOekadIKWY APIOUWY
yivetal, Onwg Kal TwV QUOIKWY APIOUWV.

TomoBeTouue OTO AMOTEAEOUA TNG TIPAENG TNV
urtodlaoTtoAn] Téoeg B€oelq and ta de&ld mpog
Ta aplotepd, 6oa eival ouvoAikd Ta ynoeia ota
OekadIkd peEPN Kat Twv OUO TTapayoOvIwy.

H Awaipeon dekadikoU aplOuou e dekadikod
aplOuod yiveral, dTwg Kat N eukAeidela diaipeon.

MoA\anAactdloupe ToV JIALPETN KAL TOV OLAIPETED
he TV KAatdAAnAn duvapun tou 10 €1ol, WoTe O
dlalpgtng va yivel puolkog aploudg.

Otav eEavtAnBel 1O aKEPAIO HEPOC TOU
dlaipeteou, “kateBdaloupe” To UNdEv, WS TPWTO
0ekadlkd Ynopio amd Tov dlalPETED KAl
ToToBeTOUNE OTO MNAIKO UTTOSIACTOAN.

‘Otav noMarnAaotdloupe ue 0,1, 0,01, 0,001... 7
otav dlalpoupe évav dOekadlkd aplOud ue 10,
100, 1000,... YETAPEPOUUE TNV UTIODIAOTOAN
TPOG Ta aplotepd uia, duo, Tpelg,... avrioTtolxa
Beoelq.

‘Otav noAanAactdloupe gvav dekadikd aploud
pe 10, 100, 1000... peta@Epoupe TNV
UTTOdIA0TOAr; TOU aplBuou mpog Ta de&ld pia,
duo, Tpelg, ... B€oelg avtioTolxa.

46,907 22
+122,36 + 14,045
219,667 46,085

54,452 14,21
- 15905 - #9952
24,547 10,354

15,42 2 dekadikd ynoia
X 2,3 1 3ekadik yneio
4746
3164
326,286 3 oexadikd ynoia

H diaipeon 534,25 : 3,173
yiverat: 534260 :31#4

(moManAacidoaue dlalpeTED Kal
dlaipem e 1o 1000 yia va anaAelpoupe ta
dekadikd Yneia kat ard tov dIAIOETN)

524240,0| 2134
21644 164,1
25400
2360
542

258-01 =254 ri 25810=254
845-0,01=0,0845 ri §,45:100=0,0845
1245-0,001=0,01245 1ri
12451000=0,01245

26,24 - 10 = 2824
24,0945 - 100 = 3240945
12245 - 1000 = 132245

0,009 - 1000 = 9
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RN >

10.

2 2
(25) =25 =625
Ot Auvdpelg Twv dekadIKWY apLBPWY EXOUV

2_ 2_
TIQ 1010TNTEG TWV OUVAUEWY TWV (PUOIKWOV (1,25) =1,25 =15625

z 2 2
aplOpwv. (0,115) =0,115 =0,012225
3__ 3
To MAB0Q Twv dekadlkdy Pnelwv, TIou Exel (25) ;1’5 —2’375
To anotéAeopa, TpokUrTel and 1o nARBog (0,15) =015 =0,003375
Twv Oekadikwy Ynepiwv g Bdong eml Tov (0 5)‘/=0 54=0 0625

eKOETN ™G duvaungc. 4 4
(0.15) =015 =0,00050625

I A2KH2EI2 KAl TIPOBAHMATA

- 61 -

1x2=2
2x2=4
3x2=6
1x3=3
2X3=6
1x4=4
2x4=8

Na urtoAoyioeig ta aBpoiouara: (a) 48,18 + 3,256 + 7,129 (B) 3,69 + 7,13 + 8,195.

Na urioAoyioeig To urkog g 80,19 m

MEPIUETOOU KaBevoc aro 1a

26,14 m
>

olkoreda Tou dimAavou

oxnuaroc.

Na urtoAoyloeic TIG dIapopPEG:
(a) 15,833 — 4,791

39,93 m
1

weL'Ly

47
(B) 13,902 — 12,5025 29 e
(y) 20,0005 - 12,501. \ 48,9 m A4

Na kdvelc Tic napakdtw OlAIPETEIC: (a) 579 : 48 (B) 314 : 25 (y) 520 : 5,14 (D) 49,35 . 7.

Na kdvelg 1ic npdéeig: (a) 520 - 0,1 + 0,32-100 (B) 4,91 - 0,01 + 0,819 - 10.

Na kdveic Tic npd&eic: (a) 4,7 : 0,1 — 45 : 10 (B) 0,98 : 0,0001 — 6785 : 1000.

H nepiuetooc evoc tetpaywvou eivar 20,2. Na urtoAoyloeic tnv rAeupd Tou.

H nepiuetpoc evoc icookeAouc Totywvou eival 48,52. Av n Bdon tou eival 10,7, oo

elval n kAbe uia arod TG (0eC MAEUPEC TOU,

Na urmoAoYioeIg TIC TIUEC TwV QPIBUNTIKWY TTAPACTACEWV:
(@24-5-2+3-5 (B)3-11-2+ 54,1:2

Na urtoAovyioeig tic duvduerg: (a) 3,12 (B) 7,012 (y) 4,52 (3) 0,52 (g) 0,22 (ot) 0,3°.

TortoB6etnoe gva “x” ornv avtiotoixn 6gon. SQSTO NABOZ

(@ 275+ 0,05+ 1,40 + 16,80 = 21

(B) 420,510 + 72,490 + 45,19 + 11,81 = 500
(y) 4-3852=1,148

(5) 32,014,001 = 28,01

(€) 41900 - 0,0001 — 0,0419 - 1000 = 0

(01) 56,89+ 0,01 + 4311 : 10000 = 1

Q) (32+72-2+24-01):100 =02

O0O00an
000000
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A.3.3. YnoAoylopol pe tn Bonbela umoAoyLoTr TOEMNG

O wdodoyloTrs Toadns givau éva Xgrioluo ggyalsio yia ™ '
yoriyogn exTéNean dfewv. Ta KouHOUTEQAKIA Wov Widgkoww _
0TO £MddQlo Kal Xgnoluodolovvtal orugga glval ol gldiv. )

OAa duws sogovv va eKTENOVV TIS TE00£Qls WdFels TS ‘@ e-e-a
agiiuntiis. Ot bacikés WodFels uetafv dvo agiuiby exteovvral ‘8-0 0 e-eF
UE TV @dAn gloaywyn o¢ oglgd Twv agifwiv xau Tov oviuédiov e ee e =
NS Qdfns UETAFV Tovs. ZTNV WeghdTwon, Wov To adoTENsoua -

£XE1 80ANA. YNela, N Uogeh Tov aQoVolAETal UE UId googyylon. | e 8-

Ta oUpBoAa yia TIC Té0oepIC TPAEelC eival Ta eEng: + | , —| . | Kal / |

To mdmua Tou MANKTPOU EJ pag dlvel otnv 08Gvn Tou UMOAOYIOTH TO AMOTEAECUA TNG TTPAENG.
(26,35 4| 59007 = 181,353
752 =| 78498 |=| 13507
(520,39 (% 3759 = 515 mM60/
A59 A o B s429833
Av 0 UTIOAOYIOTNG TOEMNG BLABETEL BONONTIKY pvrun TOTE UNTAPXOUV O' auTdv Ta TTANKTPAQ:
MR| : epgaviCel otnv 066vn Tov aplBud TIou elval TOTIOBETNUEVOG OTN JVIUN,

MC]| : oprjvel To ePLEXOUEVO TNG MVIUNG Kal

M+| : TPOOBETEL OTOV APIOUO TIOU UTIAPXEL OTN UVTUn TO TiepleXOUEVO TG 066vne

M-| . apaipel amod Tov aplBPo TIOU UTIAPXEL OTN [V TO TEPLEXOUEVO TNG 000VNG

[TAPAAEITMA - EOAPMOI'H

Na urntoAoyiotel n Tiur} e aplBUNTIKNG mapdoTaongc:
(1,6:3+0,4-7)-5-31,2.:(09-2+33:1,1) ue tn xpnon uroAoyiotrj TOENNG.
Nvon

Mponyouvtal ol TPAEEIq UECA OTIG TIAPEVOETELC.

5 M 7 Bl o5 MY ooy o7 B o5 M MR
o7 # 7 B /M 37 W 1 E 7 M MR
737 [ 5 B 65 M 32 W 48 B b5 M M /o

A2KH2EIZ KAl TIPOBAHMATA

@8  [lowa apiBuntikn napdoraon urnoAoyigetal, e TIG napakdtw mEd&elg nmou Exouv Yivel
OTO KOUTTIOUTEQAKI Kal TTOIO &ival TO TEAIKO aroTEAEoUQ;,

7208 Lgg = pgy=E o * ggtl yz = o M
2y Xy B o Ls =B o & pgr = o M
203 gy = o Fgg = oo M M o M o
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A.3.4. TunomotnuUEvVN HopPPN HEYAAWY apLlOuwyY

[we uropouv va ypagouv ol mapakdtw aptbuol tol, wote va diaBalovral e
OUVOMTIKO Kal KATavonto TPOMO;

- H udca tou HAou eivar: 1983000000000000000000000000000 «iAd.

- Hwudla g Mg eivai: 5976000000000000000000000 xiAd.

Add v Sagasdvw dgaoctngiotnta. éAsdoviue OTI Wwidgkel ageTh dvokolia otn
yoagn wolv ugyddwv agiwiv. H dvokodia avth wlogel va Fascgaoctel av
Xgnotuowdolioovug gvav dANo TEdWo ygapris Wov AgyeTal “Tvdodoinuévn wogen”.

I" L® 'Evac upeydhoc aplBudg urmopel va ypagel ot uopery a- 10Y, dnAadn

!'E' 4 WG Ylvouevo evog aplBuou a el pia duvaun Tou 10. Tn yopdery autr TV ovoud-

JE Coupe turontoinuévn. O aplbudg a eival évac dekadlkog aplBudg e akepalo
" Pneopio peyalutepo 1} (oo Tou 1 kat pikpdtepo tou 10.

[MAPAAEITMA - EDAPMOTH

3140.000.000.000.000.000 = 3,14 - 1000.000.000.000.000.000 = 3,14 -10%
234.000.000.000.000.000 = 2,24 - 100.000.000.000.000.000 = 2,34 -107

Ertiong o aptBude 5,21-107 eival n) Turononuévn uopdn Tou aplbpol 521.000
kal 0 aptBude Z - 10 eival n turornomnuévn poper Tou apbuou 2.000.

A2KH2EI> KAl TIPOBAHMATA

Na ypdyelc Touc napakdtw apiBuouc oTnv TUTTOTIOINUEVT) LOOPN:
(a) 583.000 (B) 4.300.000 (y) 7.960.000 (5) 3.420.000.000 () 4.800 (ot) 7.310
(¢) 281.900 (n) 518.000.000 (6) 131.000 (1) 675.000.

2. Na ypdyeic T Sekadikn HOPPH TwV apIOUWV:
(@ 3,1+ 106 (B) 4,820 - 10° (y) 3,25+ 104 (3) 7,4 - 10° (€) 9,2 - 10°.

APAXTHPIOTHTA TIA TO 2TIITI

Y

AvaCr?mos KATAAANAEC MNyEC yia va anavinoelg oTiG Napakdarw E0WTHOELG:
— [ldoa xiAiduetpa eival Eva €1o¢ pwToc,

— [ldoa epubpad auoopaipia urtdpoxouv o’ Evav uyirj AvBpwro;

* — [Idoa xiAiduetpa angxet ard mm 'n n 2eAnvn;

— [1don eivar n aktiva e e,
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A.3.5. Movddeg uértpnong

H @iAadofia dev civau gvkono va uetgniel. Ovte o @dbos. rddgxovv duws Wedyuata Wov pdogovv va
uetgniovv, dsws 8.x. To WriKos, To 8dgos, o xgdvos. Tla va Ta UETEHOOVIUE XgElaouacTe yla To Kadiva
wla hovada uetgnons. AMA Kt avTd dev @Tdvel, didTt dev gival dla ta usyédn axégaia Wwolasdaoia
NS uovadas. Oa weédel, Aotddv, va dnilovgyricovius Kal wsodialgéosls s uovadas. ‘Etol a siuaote
o axgiéeis oTis UETQROELS Uas. AS Wgoxwgrioovue TWQa Ug WA JeacTngLdTNTa Wov UETEAE! TIS
deaotngidtntes Tov Tidvvn wov dev wegaos xalddlov doxknua To wowi s Kvglaxs.

APA2THPIOTHTA 1n

O ldvvnc &unvnoe v Kuplakn 1o mpwl, OTIG OKTW KAl TETAPTO KAl WG TIG EVIEKA Kal

A\ HLOT) EmaiGe. ATIO TIG EVTEKA Kal IO, WG TIG OWAEKQ, ei0€ TNAEopao.

21-0027 book.indb 64

[1600 xpdovo nEpace o€ KABe dpacTnNPIOTNTA TOU;
a) Me uovdda uetpnong v wea; ;
B) Me povdda uetpnong 1o TETQPTO;

y) Me povdda ugtpnong 1o mevidAento,
0) Me uovdda uetpnong 1o Aento;

€) Me uovada uetpnonc 1o SeutePOAENTO;
Tt napatnpeeic; Nwc oxeticovral UETAEU TOUC Ol UETPNOEIC TOU KABe xooVIKOU
dlaoTHUATOG UE JIAPOPETIKEG UOVADES UETPNONG TOU XOOVOU;,

APA>THPIOTHTA 2n

uEtononc ta 50g, ta 100g, ta 5009 kat 10 1KQ.

B

1kg 5009 1009 509

H uada tou kungEAAoU Tou oxnuaroc va uetpnbel ue uovdda . —-T- —
-1 e d & rt -
/. |

Tt mapatneeiq;

APA2THPIOTHTA 3n
[NpoorndBnoe va uetpnoeiq 1a A, B kat I, ue pdon, g II

TEOOEPIC DIAPOPETIKEG UOVADEC UETPNONG a, B, v Kat .
A6 TN YETPNON Ba €X0oUlE TA MAPAKATW ATOTEAEOUATA: ¢ B
A=16a A=86 A=4y A=9Y4

B=1a B=94 B=45y B=3/
F= 4a T=26 T[=1y r=24 ’

Mapatnpoupe 6Tl 0 aplBudg Tou ekPPACeL TO eUPaAdOV
glag eninedng emedvelag eEaptdral and I povAada

WETPNONG TIOU XPNOLUOTIOIOULE. l.f m ¢
a

Boec Tov OyKO TOU OXTUQTOC UE uovada | = ﬁ ‘ i
UETONONG TOUG OYKOUG a, B Kal Y. }» 1= o i Y
O 6éykog Tou oxnuarog Ba  eival — A ( ' \ |

ot = :
avtiotoixa: 56a, 264, fy. \ [ I_LI_ \ [ [ [
Mapatmpoue, 6Tl 0 aplBudg mou ekppdlel Tov Oyko evég otepeol eEaptdral amnd ) povada
METENONG TIOU XPNOLUOTIOOULE.

. 3

s oy
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Ovuduaote - Madaivovue

MovdAdeg pETPNOoNG MKoug
® H Baokn pyovdda urkoug eival To pETpo (cupBoAietal ue m).

YTodlalpEoelg TOU UETPOU: 1
1dm = m=20,1m

2 jf — 1 3eKaTOUETPO 1 TTAAGUN (dm) 10
. f 1cm= —t-m=0,01m
" — 1 eKATOOTOUETPO 1) TIOVTOG (CM) 100 ’
— 1 XINOOTOUETPO 1 XINOOTS (Mmm) 1mm= —1— m = 0,001 m
MoAAAMAQOLO TOU UETPOU: 1.000
— 1 xi\iépetpo (Km) 1 Km = 1.000 m
® > vauomAoia, wqg povada HPETPNOoNG MIrKoug, 1 vauTiké pik = 1.852 m

XPNOLUOTIOIOUE TO VAUTIKO JiAL.

Movddeg petpnong eppadou

® H Baokn povdda pétpnone euBadoul sival To TETPAYWVIKG UETPO (CUMBOAZETAL ue M?)
nou elval n emipdvela evog TETPAYWVOU e TIAeUPd éva UETPO.
YTodIAIPEDELG TOU TETPAYWVIKOU UETPOU:

1
I - 2

— 1 TETPAYWVIKS DEKATOUETPO (dm?) U Gl = 100 M = 001m

— 1 TETPAYWVIKO EKATOOTOUETPO (CmM?2) 1cm2 = 10 1000 m2 = 0,0001 m?

— 1 TeETPAYWVIKO XIMOOTOUETPO (MmM?) 2 _ S B - 2

1 mm 1000000 M 0,000001 m

® >mv EMGda, wg povada erugpdvelag, 1 Km2 = 1.000.000 m2 = 106 m?2
XPNOIUOTIOIOUUE TO OTPEUMA. 1 otpéppa = 1.000 m?

Movddeg petpnong oykou
® H Baolkn povada pérpnone dykou eival To KUBIKO HETPO (oupBoAiletal pe m3) mou
elval o dykog evog KUBoU, akuNg evog UETPOU. YTIODIAIPEDEIC TOU KUBIKOU UETPOU:

1
— 1 KUBIKOS dekaTOueTpo (dm3) 1dm3 = 1.000 m3 = 0,001 m3
1
— 4 5 3 3——————— m3 = 3
1 KUBIKG ekaTOOTAUETPO (cMd) 1cm 1000000 M 0,000001 m
— 1 KUBKS X\ooTépeTPo (MmM3) 1 mm?® = 1 m3 =0,000000001 m3

~1.000.000.000

® To dm?3 ovoudZetal kat Aitpo (It) ka
ouvnbwe xpenotuorolelral yia

= 3 — 3
HETENON GYKOU UYPOV. 11t=1dm 0,001 m

® Tocmd Aévetal kat XAooTtéATpo (ml). 1 ml=0,001 It =1 cm3=0,000001 m3
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Movddeg pétpnong xpovou
® H povdda pérpnong Tou xpdvou eival To deutePOAETTO (CUPBOAICETAL LE S)
MoAAamAdola:

— 1 Aemtd (min) = 60 s
-1 wpa (h) = 60 min = 3.600s
-1 nuépa = 24h = 1.440 min = 86.400s

Movadeg pétpnong Hacag

® H Baocikn povdada peTpnong nacag eival 1o XIAOypauuo 1 KNG (oupBoAicetal e Kg)
Yrodlalpgaoelg Tou KIAoU:
-1 ypaupdplo (g) 19 = 0,001 Kg
— 1 xtA\lootdéypauuo(mg) img = 0,001g 0,000001 Kg

MoAAATIAGOLO TOU KIAOU:
— 1 1dvOQg (1) 1t

1.000 Kg

[TAPAAEITMATA - EOCAPMOIEX>

1. Na EKPPQAOTEl TO UNKoG Twv 2.754,389 m, o€ OAeG TIG UNMOdIAIPETEIG TOU M.

Nvan
Ma TiQ petarporeg and pia povdda oe dAAN, eTidxvoupe ula “okdAa”, Tiou yia va v
“avéBoupe”, mpemnel anod KAbe okaAoTATL OTO eMOUEVO, va dlatpoupe pe To 10, evd yla
va TNV “katéBoupe”, mpenel va oAanAactdooupe e to 10.

7754,389 m | m | 2754389 m
10 10 20U 10U
27543489 dm | dm | 2754389 dm
10 M1 10U 10U
2754289 cm 2754389 cm
T 10 M0 20U 10U
2754389 mm 2754389 mm

9. Hempdveia evoc kUBou Exel euBadov 96cm?. Na Boebel o dykoc Tou.

Nvon
Emteldn o kUBoG €xel 6 €5peq, 1 KAOe £€5pa Tou Ba €xel epBaddv 96 cm? - 6 = 16 cm?.
ANG eivat 16 cm? = 4 cm - 4 cm = (4 cm)?, dpa, n akpr Tou kUPou elvat 4 cm.
Ertopévae, o dykoc Tou kUBou eivat: (4 cml> = 4 cm - 4 cm - 4 cm = 64 cm®

3 Mia auaéootoiyia diavier v andoraon Aénvac -
lMupyou o€ 4 wpeg Kat 57 Aerrd.
Av n auaéoorolxia Eekivd ano v Abrva otic 9:10
.. TO Tpwl, mola wpa Ba etdoel orov [1Upyo,
Nvan
H auaEootoixia 8a gtdoel otic 9h 10min + 4h 5Fmin = 13h 6Fmin = 14h Fmin,
onAadn, Ba @tdocel otov MNUpyo ot 2:07 .., HETA TO UECTUEQL.
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Na Boebel n nepiueTooc Tou OxNUATOC: (a) oe UETPQ, (B) O ekatooTd Kal
(y) o€ xiAidueTpQ.

Nvan
(@) H mepluetpog oe pyerpa eival ion pe 1o dbpoloua 276 m
TWV UNKWV TwV TTAEUPWY Tou, dnAad”n: c 2
266 m + 235 m + 2213 m + 2653 m = 1118 m. 2 2
®) Eiva: 118 m = 1118 m - 0,001 = 01118 Ko ~ >
(y) Eniong, sivaw: 118 m - 100 = 11140 cm 3853 m

5 Ma oeauevn vepou TpUnnoe Kat xuvovral 2 otayoves kabe deutepdAento. Av ol 25
orayovec gxouv udca 1,5 g, va Bopebel n udla tou vepou mou xdverar kdBe wpaq,
o€ KIAQ.

Nvan
K&Be deutepdAertto xUvovtal 2 otaydves vepou, dpa oe 1h = 26005 6a xubouv:
2600 - 2 = 1200 otaydveg vepou.

Autéqg Ba €xouv pada: (7200 < 25) - 1,5 g = 248 - 1,5 g = 422 g = 0,432 Kg.

A2KH2EIZ KAl TIPOBAHMATA

Na ouunAnpwoelc 1a kevd: (a) 23dm = ....... cm, (B)31Tm=.... Km,
(y) 45,83 cm = ....... m, () 67.2Km = .. mm, (€) 955 mm = ....... cm.
Eva opboywvio maparnAeminedo €xel akuec unkoug a=3,1 m, =42 m kal y:2.
Na uroAoyioeig To UNKOG TwVv akuWY ToU O mm Kal va TO YOAWeEIG O TUTTOTIOMUEVT) HOPQT].

=~

[odye Ta napakdrw urikn oe avéouoa oeipd: 986 m, 0,023 Km, 456 cm, 678 dm.

‘Eva opBoywvio mapalAnAdypauuo gxel diaotdoelc nAsupwyv a=23 cm Kal B=45 cm.
Na Boeic 10 euBadov Tou, o cm? Kat oe mme.

JuunAnpwoe 1a kevd:
() 56 Km?=......m%, (B) 0,987 otpduuara=......m°, (y) 350 orpéuuara=.......m~°.

N W sw

Eva oikdriedo Exel oxnua terpaywvou e Asupd 210 m. Na urtoAoyloeic 1o eupBaddv
TOU 0€ M? Kal O€ OTPEUMATA.

Mia auAr, oxriuaroc opBoywviou tapairnAoypdupou, exer dlaotdoeic 5 m kat 7,2 m. OgAouue
va T OTPWOOULE, UE TETPAYWVES TTAAKECS, TAcupds 40 cm.l1d0eg MAdKeC Ba xPeIQ0TOUUE;

O dykoc evdc atepeou elval 15 dm? 29 cm®. Na Boeic tov dyko tou atepeod ae cm3, m® kat mm?,

e > ™

‘Evac oivortapaywyoc £xel arnobnkedoel To Kpaol Tou o€ 3 (0 deEQuUEVES, OXTUATOG
opBoywviou mapaiAnAemnedou, e diaotdoelc 3 m, 2 m kat 5 m.
AV MoUAnoel To Kpaol Tou rpog 4€ 1o Aitpo, mooa xpriuara 6a sionpdéel;

40. Na uniodoyioeig Tov xpdvo, ard g 8h 10min To npwil, ws 11¢ 5h 20min To andyeuua.

1. Suuniripwoe ta kevd: (a) 4h 52min=....... min=....... s, (B) 3h 12min=......min=....... S,
(y) 5h 20min 30s=....... min=....... S, () 56min 45s=....... min=....... S.

192. Na urnioAoyioeig: (a) T0 1—70 ™me wpag, (B) To —; me wpac, (y) 1o —é ¢ WPag.
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P
AZKH2EI> KAl TIPOBAHMATA

13 AiaBerouue orabud twv 50 g, 500 g kat duo orabud tou 1 Kg. Nwes Ba Zuyz’oouué -- y
" &va Bapocs (a) 3 Kg kat 600 g kat (B) 2 Kg kat 450 g. '

1), TG Ba quyioouue (a) va odua udagag 5 Kg, pe oradud twv 9 Kg, 3 Kg kat 1 Kg =
(B) éva owua udlac 3 Kg, ue orabud 10 Kg, 5 Kg kat 1 Kg.

15 AlaBstouue tpia doxeia mou xwpdve 2 It, 0,5 It kar 0,1 It. [Twe Ba uetprioouue gva
" uypd, dykou (a) 51t (B) 2,8 1t, (y) 2,4 It.

16. 2¢ wa noAukaroikia OgAouy va kataokeudoouv uia de&auevn ou va xwoeder 3 t netpgaio
Kal va gxel urkoc 2,6 m kat mAdroc 1 m. Av yvwpleic 01t o 1t netpeAaiou gxel dyko 1200 I,
UrtoAGytoe 1o Uyoc e deéauevric Kal mooa It metpeAaiou avtiotolyouv oe Kdbe cm UWouc;

7. Ma oe€auevr} xel oxriua opbBoywviou rapaAAnAsrunedou e Uvgog 1,2 m kai Bdon
reTpdywvo mAsupdc 80 cm. Mia aviAia adeidler ard v de€auevn 8 It To Aemto.
Na Boebel: (a) oe méoo xpovo n orabun Tou vepou Ba kateBel kard 10 cm, (B) o€ méoo
Xxpdvo Ba adeidoel n deEauevn Kai (y) mooo Ba kareBel n ordbun Tou vepou o€ ,lJlOI7 wpea.

18. ‘Evac modnAdmng divuoe wia andoracn oe xpdvo 1h 15 min,
evw gvac dedtepoc dinvuoe tnv [dla anooracn o€ XPOvo
1h 45min. (a) Molo ugpog Tou xpPdvou Tou deUTePOU Eival O
Xpovoc Tou pwTtou odnAdtn; (B) lNolo uEPOC Tou xpdvou Tou
nmowToU gival 0 xpdvog Tou deutepou rmodnAdrn, Tt mapatnpeic;

]

2€ MEPITTWOELC TTOU Ol ArTOOTACEIC TTOU LETPAUE Elval

TTOAU LUEYAAEC, XONOILOTIOIOUUE EIOIKEG UOVADES OTIWG:

® Tnv aorpovouikn povdaoa (U.A.), ou elval n arndoraon ng
‘HAiou kat 1oodtal ue 149.600.000 Km.

® To £T0C QWTOC (£.¢.) rmou eival n anéoraon rmou dlavuel TO
PWe, oe Eva EToC Kal looutal e 9.461.000.000.000 Km.

2& MEPIMTWOEIS TTOU 0L ArOOTAQEIG TTOU UETOAIE eival

TTOAU UIKOEG (Baktnoidla, UIKPSBIA, udpla, dToua K.AT.)

XPNOLOTOIOULE &l IKEG ,uovaésq, Onwg:

® T0 LUKOOUETOO (um) rtou (ooutal e 0,001 mm

® To vavouetpo (nm) rou tooutat e 0,000 007 mm

® To Angstrom (A) rtou toodtar e 0,000 000 1 mm J

(=)

o

JXEAIOQ EPTA2IAY

O dvBpwrioc arod ta nmpwta Tou Briuara, gaiverar va avalntnoe Te0rnouG oUYKIONG UEYEBWV OTwG
elvail To unkog, n enipdvela, 0 OYKOC, 0 XPO0VoG Kal To Bdpoc 1 n uada twv dlapopwV AVTIKEWEVWY TTOU
xenoiuoroovoe, avidAAaooe, eUropeudTav K.AT.
Ol avBpwrtived emAOYEC yia Tov KaBopIouo Twv "UETOWV Kal oTabuwv” eixav avekabev Kal KOIVWVIKO,
MTOAITIOTIKG, OIKOVOUIKO, IOTOPIKG, ETIIOTNUOVIKO aAAd Kal TTOAITIKO XQpaKTrjoa.
lNooondbnoe va Beelc Kal va karaypdyelc (0e vav OXeTIKO mivaka) Ta “uETpa Kat otabud’yia ta
Baoikd ueyebn (unkog, eredveia, 0ykog, xpovoc Kai Bdpoc) rmou xpenoiuorombnkay and 1o
3000 r.X. uExptl onuepa, aro didpopouc Aaouc (Alydrtioug, BaBuAdvioug, Ivdoue, Kivéloug,
Aoxaiouc EAAnvec, Pwuaioug, AyyAouc, 'dAoug, OAAavdous, Auegpikavoue, Eupwrnaloug kai
NeogAnveg), Ta oroia diatnperbnkav yia ueydAo xpoviko didotnua, wote va eival déia Adyou yia
va avapeoBouv.
[0te, ue moio TPOTIo, Yia TMolo ACYo Kal ard ToloUc ylvav MEooTndBsleq va EMIKOATTIOE! Eva
Olebvec ouotnua UETPNONG ueyeBwy; Matl ametuxav UEPIKES MOOOTIABEIEG MO QUTEG;
[16oo0 pdAo enaike oOTIC TEAIKEC €emMIAOYEC yia Ta “UETpa Kal orabud” Ttwv Lacikwv
UEYEBWV, O EMIOTNUOVIKOG TTapdyovTag;
Noia eivar n kardoraon rou erkpatel onjuepa dlebvawe, yia Ta “UETpa Kat otabud” Twv
Baoikwv ueyebwv;
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et Avaxspalaiwaon

Ogtonai

Agxadixol Apiinol

Aekadlko KAAoua A€yetal To KAAoA TIoU €XEl TIAPAVOUAOTn ula duvaun tou 10 kal propel
va ypagel wg dekadikog aplBuog pe 1ooa dekadikd Ynoeia éoa undevikd €xel 0 TAPOVo-
paotq Tou. KdBe dekadikdg aplBudg dlakpiveral oe aképalo PEPOG Kal SEKABIKO PEPOQ,

mou dlayxwpliCovral and Tnv unodLacToAN.

‘Evaq peyalog aplbuog umopel va ypagel ot popen a - 10Y, dnAadn}, wg yivouevo evog
aptBuou a enl uia duvaun tou 10. O aplBudg a eivat €vag dekadikog aplBuog Ye akepato Ynepio
ueyaAUtepo 1) (0o Tou 1 Kal pikpdtepo Tou 10. Tn pop®r) auTr) OVOUAZoUE TUTIOTIONUEVD.

TTedfels uetafv dekadixkwy agiuwy

H MpdoBeon dekadlkwy aplBuwy yiveral,
OTIWG Kal OTOUG PUOIKoUg aplBuoug.
TormoBetolue Toug aplBuoUg Tov éva KATw
and Tov AANo, €10l WOTE Ol UTTODIACTOAEQ
va ypdpovtal otny (dla oThAN Kal TipooBé-
Toupe Ta Ynola Tng dlag Tdéna.

H Agpaipeon dekadikwv aplBuwy yiveral,
OTIWG Kal OTOUG PUOIKoUC aplBuoug.
TomoBetoUue Toug aptBuoug Tov &va
Kdtw amd Tov dAo, €10l OTE ol UTtodla-
OTOAéQ va ypdgovtal otny (dla otriAn Kat
agalpoupe Ta Ynoia mg dlag otANG.

O MoA\anhactaoudg dekadikwy apIOpwY
viveTal dTiwg Kal TwV QUKWDY ApIBUOV.
TormoBetoUpe OTO aoTéAeoua ™G TEAENG
MV UumodlaotoAry Téoec Béoelg amd Ta
dekld pog Ta aptotepd, doa elival ouVoAKd
Ta Ynola ota dekadikd pépn kat Twv dUo
TTAPAYOVIWV.

H Alaipeon yivetal émwg kat 1 eukAe(dela
dlaipeon. MoAarAactdloupe Tov dlAIPETN
Kal ToV JIALPETED e TNV KATAANAN duvapn
Tou 10 €rol ote va yivouv kat ot dUo
Quolkol aptBuol.

Otav eEavtAnBel 10 aképalo UEPOS TOU
dlaipetéou, “kareBAloupe” To UNdEV Wwq
PWTO dekadlkd Ynepio amd Tov dlalPETED
Kal TortoBeTole oto TINAKO UTTOOIACTOAN.

‘Otav noMarnAaotdloupe ue 01, 0,01, 0,001, ... v 6tav dawpovue ue 10, 100, 1000, ...,
gvav OekadIkd aplBud UETAPEPOUE TNV UTTOJIAOTOAN TIPOG Ta aplotepd uia, dUo, TPELQ

......... avtiotolxa B€oelg.

‘Otav moManAaotdloupe €vav dekadiké aplbud ue 10, 100, 1000, ... ystapEpoupe TV
urtodIlacToAr} Tou aplBuou Tpog ta de&ld uia, duo, Tpelg, ... B€oelg, avrioTolxa.

Ot Auvdpelg Twv 0ekadlKwy aplBuwyY €Xouv TIQ IOI0TNTES TwV OUVAUEWY TWV PUOIKWY

aplBpwy. To MARBoG Twv dekadlkwy Yneiwy, TIOU €XEL TO ATIOTEAEOUQA, TTPOKUTITEL ATIO TO

MANB0¢ Twv dekadikwv Ynepiwv g BAong, eml Tov ekBETN ™G dUvaung.
TTgotégaidtnta TTgdfswv

O Auvdpelg = @ MolamAactacpol kat Ataipéoelg = ® Mpoobéaelg kat AQalpEaelg
O pd&elg péoa otig napevOEoelg mponyouvTal Kat yivovtatl Je Tnv napandavew oeipd.

Mr\koug:
Ergdvelag: To TeTpaywviké pétpo (1m?) =102dm?=10%cm?2=10mm?

Movades MéTgnons

TO HETPO (1m)

‘Oykou:  TO KUBIKO péTpo (1m?d)
Xpdévou:  TO deutepdlemnTo (1s)
Mdacag: 1O XIAWdypauuo (1Kg)

Yrnodiapgaoelq

=103gr=10mg

MoM\anAdota

=10dm=102cm=103mm 1km=10%m
10TPéUMa=10m?
=108dm3=108cm3=10%mm3  11t=0,001m3

1min=60s, 1Th=3.600s

1t=10%Kg
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Ewavarmdtikés Epwtnosls AvTtoafloAdynons
Aoknogls Zwotov h Nafovs
TomoBémoe éva “x” otnv avtiotolxn 6€on

Av dlaipgoouue Tov aplBunTrj Kat ToV mapovouaoTr] eVOG
kKAdouatog ue 10 4, To KAdoua yiveral 4 popEG UIKOOTEQO.

a _ Y -4 =
Av 3 3 orea=y.
.a _a
"B T8
To euBaddv Tou opBoywviou eiva 3

A

N
N|—=

A
N|—=

70 M
TE00 D

—>$l|:|

.

Orav diaipgoouue Tov mapovouaotr) Tou % ue 10 2 10 KAdoua dimAaoidZetal. ]

Orav noManAaoidoouue 1o ?Z ue 10 3 10 KAdoua 1ou MPOKUTTTEL eival TPEIG

(POPEC UIKOOTEOO TOU APXIKOU.

To kAdoua % elval ioo e

3

To yivouevo twv % Kal - (ooutal ue

4

a

B4
Av a<B 1ote 57

i:—:
8

o+ L4

10 ° 100 = 1000

Ot apiBuoi 7,2 kai % elval avriotpogol.

O apiBudée 5—72 elval dexadiké kAdoua.

149 _ 220
231 452 -
1050 _ 2593
3100 4650 °
34 _
73 0,4659 .
1,028 _
1o 0,856666... .
345
5.7 = 57.
125
785 = 0,675675675... .
0,69 _
46 - 0,15.
Av 2 =710 x elvai 0 aplbude 23.

@D

ueyaAutrepo tou 1 .

3 1+ 4 _0175,

o000 bOo0o0bOo0DO0DbOO0O00n0

0000 o0000b0DO0ODOnD

™M
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EElo(boalé; Kal MmpoBARuarTa

4.1.

’ 4’ MEPOZ A'

—..‘3
H évvola Tng e&iowong - O1 e€lowoelg: a+x=B, x-a=p,
a-x=f, a-x=B, a:x=f ka1 x:a=f
avow tnv wvola g e&lowong .
AEyXw av KAmolog aplbuds eivat Auon e&iowong .
Uvw e ) BoriBela Tou oplopol Twv mpd&ewv e5I0WOELG TNG LOPPIIG:
a+x=B, x-a=B, a—x=B, a-x=6, a:x=L kat x:.a=0

.

# Ld .
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A.4.1. H €vvola Tng e&iowong
O e€lowoelg: a+x=B, x—a=B, a—x=B, ax=B, a:x=B kaL x:a=P

APAXTHPIOTHTA 1n

[Nooorndbnoe va uetapedoelc TIG TapakdTw MEOTACELC, e T Bonbeia aplBuwv Kal YoauudTwy.

— 0 ETOUEVOC eVOC QUOIKOU QplBoU

— 0 MPONYOUNEVOC eVOC QUOIKOU QplBloU

— &vac dpTioC QUOIKOG aplBUoC

— &vac MepITTOC PUOIKOC aplBuoc

— T1a noAAanAdoia tou 3

— 710 OImAdoio evoc apibuou

— &vac apiBuog auédverar kard 8

— &vac apiBuog eAartwugvoc kard 4

— 7O TeTPANAdOIO eVOC apiBuou auénuevo Katd 2, uac oiver 22
av oe gvav apibud mpoobeoouue 5, To dBpoloua yiverar 8

APA2THPIOTHTA 2n

[odye ouvTtoudTeEPQ TIG EKPOATEIG:
(a) x+x+x+x, (B) a+a+a+B+B, (y) 3-a+5-q, () 18x+7-x+4-x, (¢) 15:5 - 9-B.

APAXTHPIOTHTA 3n
Mia Cuyapid 1oopponel, drav BdAouue ano 1o gva Gy % Fﬁ — ‘T“

UEPOC ula 00KoAdTQ, TNG orroiac dev yvwpilouue To /
Bdpoc kai oro dAAo ugpoc 100 g Kat uLor cokoAdra.

Mropeic va Bpelc uia 1odtnra rmou va
nepIyPdpel autn TNV I00pPOTIIA;

APA2THPIOTHTA 4n

Na avtikataotioelg 10 X, e TouG aplBuouc 1, 3, 4, 5, 6 kai 11, oe KABe 100TNTA TNG TTOWTNG
otrAnG, Tou napakdrw Tivaka. Bpec nmolog anod autouc v enaAnbelel Kal oIloC OxL.

JuunAnpwaoe T oUo dAAec otriAec Tou nivaka, oUuu@wva Je Ta OUUrTepdouaTd oou.
Mrmopeic, ue 1 Bonbeia Tou opiouou Twv mpdéewv, va @Bdoeig ora [Oia
arroteAgouara;

E&lowon AptBuoi mou Tnv enaAnBelouv ApBuoi ou dev Tnv enainBelouv
x-4=1
5-x=4
Xx=4
=/
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Ztnv todtnta. 2+ 6=12 To UOVo 8oV Wdogoviug Va. Kavovug glval va. edtéebaniicoviug oti glval owoTh.
H 1odtnta. duws 2-x=12 dev gival n idia. AvTo To X Bov WeQLéxel “kudel” évav agiiud Wwov av Tov
ddNoviug otn G¢on tov, “asaindevel” avth Thv todtnta. Av dloving odoladmdoTe dAAn Tiun oth éon
Tov X, n lodtnta. 2-X=12 dev toxvel. T avtd T oxéon dev Th Aéug ladthta, ald gflowon. Kau o x
glvau o dyvwatos awtis Ths oxéons. Otav gugavifetal avtds o Wegienuos dyvwotos X, axolovisi ki
gva WedéAmua. Tiga, n oxéon n dikn uas us Tétolov gldovs “oxgosls” dev Ga givar waBdrov

WPOBAMUATIKES AV WgooEFovue KaAQ doa axoloviovy.

Malaivovusg

Mapatnpoupue Ol uropoupe va SlaTUNWOOUPE KAMOLES TIPOTACELS (e TN BorBela aplBuwy
KAl YPAUUATWY, eV Yla va AUCOUUE OPLOUEVA TTPORANUATA UMOPOUUE VA dNUIOUPYHOOUUE

HIa 1lo0TNTA e YpdupaTa Kal aplouous. TEToleg 1I00TNTEC TIG Ape €EI0WOELG.

Ot tootntss:

® Egiowon pe évav dyvwoto eivatpia 1 5 = 17 y - 2
loGTNTA, TIOU TIEPLEXEL aplBuoUg Kal w:5=4 '

§ TE éva ypduua (ayvwotog).
®

Auon 1 piCa g e&lowong eival o

dyvwoto, enaAnBelel TNV 10OTNTA.

" ®  H dadkaoia, uéow Tng ormolag,
Bplokoupue ™ AUon Tng e&lowong,
Aéyetal emiAuon tng e&iowong.

adptotn,étav 6Aol ot aptBuol eival

AUoElC TNG.
® M sfiowon Aéyetal addvatn, étav Ot gflowagls:
Kavévac aptBudg dev v enaAnBelel. xX+2=x+6

® Bdoel Twv oplopwV Twv MPAEEwV

’

apBude Moy, éTav avtikataotiosttov. X < 1 7 0 5“1/;‘ 07“_@‘5
Tn Avon Th ygdgovue: x=12

?-@

:3,

10 -2=1
=14 24:y=6

glval ¢flowosls

\veon h gifa tns ¢fiowons
fuds 12 didt

Tov dyvweTo uias ¢f¥iowons Tov
ovUBoAifovinge UE Eva YoAUUA @ X.

%Y 2 W@y KA
® Mia eglowon Aéyetal TautoTNTa 1) Ot ¢}lowosls:

X=xho0-2=0
¢lval adglotes h TAVTITNTES

n o0-w=5
glvau advvatses

n e&lowon: x+a=p &xel Aion TNV Xx=B — a H ¢Flowon: x + 5 = 12 éxet Aon T ¥=12-5 1 =7

/- x-a=p /- x=B+a /-
fl- a-x=B -/1- x=a-B ~//-
/- a-x=B /- x=B:a -//-
-//-  xa=p /i x=B-a -//-
/- ax=B -//- x=a: -//-

[TAPAAEITMA - EOAPMOIH

Mia deEauevri xwoentikdtnrag 6m?3 mou Exet urikog 1,6m kai mAdrog 2m, gxel

ugog (a) 1,5mn (B) 3mn (y) 2m,
Nvon

Av oupBoAicoupe e x To UPog g deEapevng, TOTe 0 OYKOQ TNG BA 1oOUTAL fuc '

y-2=3
10-2-1
t-e=14
w:5=4

24:y=6

-//-
-//-
-//-
-//-
-//-

Y=3+21y=5
2=10-1n 279
@=1431¢=2
w=4-5nw=20
V=246 1 y=4

V=1,5-2-x. Opwe yvwpiloupe 6Tt 0 dykoc g deEapevrg sival 6ms, dpa 3x=6.
(Aev ypd@oupe TIG povdAdeg OTIC eElowoelg, aMd mpPEnel va yvwpeiCouue TOoLEQ

HovAadeq xpnotuornoloupe). Emopévwg, x=6 : 3, dnAadr x=2 m.

JUVENWA To owotd UPog g deEauevng elval ta 2 m.
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A2KH2EIZ KAl TIPOBAHMATA

AVTIOTOIXI0€E TIC MTPOTAOEIG 10 TOIMAdOI0 VGG apiBuoU x-y > 20

Twv ypapuwy tou npwrou 70 dekanAdolo evoc aplOuoU X-y=32

MvaKa pe TiG EKppacels gvag aplbudc avédveral kard 12 3+X

aplBuwv Kal ypoauuartwy ; j ) .

TWV YOQUUAY OTOV Evac aplBuoc eAartwveral karta 5 x+12

SeUtepo nivaka. n diapopd duo apiBudwyv eival ueyarutepn tou 20 10-x
10 YIvduevo duUo aplBuwv eival (oo ue 32 X=5

Alarunwoe ue Aoyia Tic akOAoubecC uabnuaTiKEG EKPOAOEIC:
(a) 3x + 25, (B) (%)‘X— 7=2 (yya-2+8 (0) 4K+ 7K =88

H rAeupd evoc tetpaywvou eivail a. [1oon eivar n MePIUETOOC Tou Kal TG00 TO eUPBASOV TOU,

[odye ue armAoUoTEPO TPOTMO TIG UABNUATIKEC EKPEAOEIG: (a) x+X, (B) a+a+aq,
(y) 3-a+52-q, (0) 2: B+B+3a+2-q, (€¢) 4*x+8x-3*x, (01) 7* w+4* w—10* w

Av xy = % Kal z = % va Boebel To x- (y- 2).

2mv g&lowon 2 + a = x, T0 a Kal 10 X elval puaoikol apiBuol. Noia amnd TG TIUES
0, 3, 1 uropel va ndpet 10 X,

Na géetdoeic, av o aptbuoc 12 eivai n Adon e g&iowonc: x + 13 = 25

TortoBetnoe gva “X” otn Bgon ekelvn ou o aplBuog enaAnBevel Tv avtiotoixn e&iowon:
T121s14ls16 ] 7] 8

Xx—-2=4
1+y=4
18-w =10
2-a=1
93-B =286

oo apiBucc emaAnbeler kAbe uia anod TG MaPakATw e5I0WOEIG;
(@) x + 4,9 = 1583 (B) 40,4 + x = 93,19 (y) 53,404 —x = 4,19 (5) 38 —x = 7,1.

m ‘ ’ oxlel: () 3 =12 5_15 35 = X (5) 49 =y 4
ola elval n Tiun Tou X yla va 1oxuel; (a) T (B) > (y) 20° 8 (0) s X z
B [  aoiBLoU x: X—/—3_{_7:7’ 5+X:3’ 3 X+2_4
0EC TNV TIUr) TOU QUOIKOU aplBuou X: (a) R s B) VRETEY] (v) =10

Nuoe 116 e€lowoelg: (a) v+3=4, (B) x — 2=8, (y) t+4+1=3+19, (0) 6 — x=5.

[otov apiBuo MPETEL va MPOOBETEIG OTOV 4, yia va MPOKUWEL O QVTIOTPOPOG TOU 2—51

e gvav aplBud rmpoobstouue 5 kal raipvouue dbpoioua 313. MNoiog eival o aplBuadc,
Ta tetpdywva mou amnoteAouv Toug “doulkous AiBouc” e TouG omolouG Karaokeud-
Jouue Ta MapakdTw oxnuara, Exouv mAeupd ion ue 1 cm.

(a) Boec v nepilueToo Tou MEUMTOU OXNIATOC Kal EENYNOE WS EPTACES OTNV Ardvinor oou.
(B) ['ode gva tuno ue ™ BoriBeia Tou onoiou Ba UMOPEIC va UoAOYIOEIC TV TTEPILETOO KABE axIaTOC.
(v) MNota eivai n oelpd Tou OXHUATOG TOU OTToloU N TTEPIUETPOC eival 128 cm;
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A.4.2. Eniluon npoBAnudtwv

As Wgoadairicovus va. dWooviue asaVTHOELS OTA WAQGAKATW EQWTAUATE
T1dTe, oTn fwh nas, Aéus oTl éxovue “8déAnua’;
Tl a3diOVIUE VA WETVXOVUE OTAV AEUE OTL “ANVVoVE EVa Qd8ANUa”;
Tt ewooviug dtav Aéug dtt Féhovue va govius uia “Avon tov gobAruatos”;
O2a ta wgobArinata Avvovtal ug th borideia Twv Mafmuatuiy,
Tloigs glvau ol avaykales gvEQyelss 8ov Wgéwel VA KAVOVUE YId VA KATAPEQOVUE VA
AVTIUETWH OOVIUE EVa 39d8ANUE;

[MAPAAEIT MATA - EOAPMOTE2

1. Eva kardomua yia va npooghkuoe! meAareia avakovdver 6Tt o meAdme mou 6a ayopdoel Toia
[01a TTAKETa MEOOPOPAC EVOC OUYKEKOIUEVOU TIOOIOVTOG Ba exel kmTwon 5€. Av kal Ta Tpia
TMAKETA KOOTICOUV, UE TNV EKTTTWON, OUVOAIKA 85€, noid eival n apxikr) aia Tou KABe MaKETou,
Nvan
‘Eotw x n apxkny a&fa tou kabe makeTou. TATe ta TPl TIAKETA KOOTICOUV 3+X Kal O
neAdng nou Ba ta ayopdoel 6a MAnpwoel 3-x-5 11 85€, dnAadn eival: 3-x-5=85 1
3:x=85+51 3-x=90 1} x=90:3 1} x=30. Apa n apxikn a&ia k&be naxkerou eivat 30€.

2. Na neptyodyeic kdnoto mpdBAnua, mou va Advetat e t Porbeia e e&lowong: 2x+800=1000.
Nvaon
Ma mapddelyua Ta dUo mapakdtw TpoRBAnuaTa neptypdgovtal and v eElowon autn.
Me Tt looutal n uia mAeupd tou opBoywviou, Tou €xel epluerpo 1000 m kat Tou
ortoiou N AMnN Aeupd eivat 400 m;
Mdoo Cuyicel kaBgva amd ta dUo KIBWTIA, Ye Ta ortola elival PoPTWHEVO £va
autokivnTo, Tou €xel Bapog 800 kg, dtav n mAdoTyya rou aveRnke delxvel 1000 kg;
> [looondénoe va dlatunwoelc kar dAa mpoBAnuara rou Advovrar ue v napandvw e&iowon.

@ . Ovpuduaote - Mabdaivovue
S | @ MpoPAnua ovoudZoupe TV KATGoTaor, TIou SNULOUPYELTaL, 6Tav avIIUET®ICoUpE eumédla
Kal OUOKONEC oTnV TPOOTIABEId ag VA PTACOUE 08 EvVa CUYKEKPIUEVO OTOXO.
® AUon evog poPAuaTog eival n eniteu&n Tou otdxou.
@ Eni\uon evog mpopAiuatog ovopddetal n dladikaoia, pe v orola emituyxdveral n Ao Tou.

a ™ AUon Twv poBAnudtwy, ue TN Borbela Twv eElowoewv, akoAouBoUue Ta eEne Prjuata:
»  [MpocdiopiCoupe TO AYVWOTO OTOLXED TOU TIPORANUATOG Kal TO eKPPACOUNE WE Eva
ypdupa (X1 ynznwkKT.A), ou eival o “dyvwoTtog” Tou MPOoRANUATOG.
Ekppdloupe otolxela Tou TIPoRAUATOg Ue TN BorBela Tou ayvaoTou.
Meprypdgoupe pe pia eElowon To mMEORANUA.
Erni\Uoupe v e&lowon Tou TIPeoRAUATOG.
EnaAnBeuloupe ) AUon mou Bperkaue.
Hwg, pénel va AdBouue unoyn ott:
Urtdpxouv Kal TipoBArjuata mou dev AUvovtal Je eEI0WOEIG Kal
undpxouv Kal dAuta TmpoBAjuata 1y mEoBAfuaTa Twv omnolwv dev PIoPOoUUE va
Bpoupue TN Adon.

60O VYVYYVYY
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A.4.3. Tlapadeilypara enikuong npoBANUATWYV
[TAPAAEITMATA - EOQAPMOIE2

1 H Xpiotiva E6dee Ta uiod e xenuara yia va ayopdoel 2 Tetpdola Kal dapKkadopoug.
" Avelval yvwotd, 6t kdBe 1etpddio otoiiCer 1 € kat GAot ot uapkaddpor 3 €, rolo eivat
T TO ITO00 TWV XPNUdTwV Tou elxe n Xplotiva molv and TG ayopEeC QUTEC,

Nvan

To {ntouuevo Tou MPEORAAUATOS elval TO 00O Twv XPNUATWY Tou eixe n Xplotiva,
ONAadr] 0 AyvwoTog X TOU TIPORANUATOG.

To nmpdRANua uropel va neptypagel arnAouotepa ue Vv eElowon:

“Ta xgnuata Wov fodgvtnkav” = “ta xgnuata Wov KdotTioav ol ayogss”.

n “Ta wiod xgruata ts Xglotivas"=“to kdotos teTgadiwv’+cdotos uagkaddgwv”.

n x:2=2-1+3
n Xx:2=2+3

n X:2=5

n Xx=5-2

n x =10
ErtaAriBeuon:

Tauod twyv 10 € eivat 5 € katTa é€oda eival 2- 1 €+ 2 €= 5¢

9 Hodegapevr me kowdmrag xwpdet 3.000 md vepd. Kdbe ugpa Eodsvovrar 300 m3 and
1a voikokupld kat dAAa 200 m® and tic Botexvieg. Ma m ouvtrionon tou SIKTUOU,
oraudrtnoe n napoxn vepou mpog 1 oeauevn. TEOOEPIC NUELES UETA TNV Evapén Twv
goyaotdv anogaociletal va Eodevovral uoévo 400 m® ouvolikd kdBe nuépa. Méoec
NUEPEG aKOUN TIPETIEL VA KOQTHOOUV TA E0YQA OUVTHENONG, WOTE VA Un UEVOUV XwpPIG
VEOD 01 KATOIKOL TNG KOIVOTNTAG;

Nvon
To ¢nrodpevo Tou TPORANUATOG elval TO eMMAEOV TTANB0G TWV NUEPWV OUVINENONG
Tou JIkTUoU, dnAadr) 0 AyVwOoTOG X TOU TIPORANUATOG.
To mpdRANua uropel va neptypagel pe tnv e&lowon;:
“B000 VvEQOV oV KaTavaiveTal” = “8odd vegov defauevis” 1) avaluTIkOTeEPQ:
“8000 V£QoV oV KATAVANWVETAL OTIS TEGOEQIS NUEQES TNS owvTrghons” + “8oad vegov Wov
KATAVANWVETAL OTIS eldhdAéov NUEQes ovvTrghons” = “8o0d vegov defausviis”.

n (300+200) - 4 + 400 - x = 3000

n 500 - 4 +400- x = 3000

n 2000 + 400 - x = 32.000

n 400 - x = 2.000-2.000
n 400- x = 1000

n x = 1.000:400
i X = 2,5 nuégss

ErtaAriBeuon: 2,5-400+4-(200+3200)=3.000 n 1.000+2.000=3.000 r 3.000=3.000.
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3 Evac epydnc yia uia epyaoia mevie NUEPWY OUUPWVNOE va TIAPEl TTOOKATABOAN TO
UIo0 NG auolBric Tou Kat To UrTOAOITo QuTTiG va To MAnpwBel dtav TeEAEIWOEL N epyaadia.
Av n npokataBoAn fitav 180€, rold rrav 1o UELOKAUATO TOU,

Nvaon
‘Eotw o1 elval x To pepokduato tou epydmn. Téte n apolpry Tou epydtn yia tnv
nevonuepn epyacia Ba eival 5+ x kat To plod autg Ba eivat %
Juvenwc n e&lowon Tou neptypd@el To TTPORANUa 6a eivat:

S X 2 D Ly =180 2 A x=180- 2~ 13 x= 3060
5 1801 5 "X 180 1 x=180: 5 N x=180 5 N x c N x=72¢€.
) Metd ™ ouvedpiaon kai ta 10 UEAN TOoU OIOIKNTIKOU
" oupBouriou uiac etaipeiac avialdooouv ueTaEu
TOUC xelpayieg. ooec xelpayiec yivovral ouvoAIKd,
Nvan
10¢ 1p0mo¢:  Av unoBeooupe OTL PeUyel Evag - £Vag

Kal XAIPETAEL TOUC urtdAolroug Ba
gxoupe Ol

O npwtog Ba avtaMdEel, ouvolikd, 9 xelpawieg. O deltepog 4,
0 Tpitog ¥, o Téraptog 6, o TméunTog 5, o €ktog 4, o €Bdouog 3,
0 6ydoog 2, o évartog 1 kal 0 dEKATOg Kaula.

Emouévwg, o ouvoAikog aptBudg Ba eivat:

1+2+43+4+45+6+3+6+9 = (1+9)+(2+8)+(3+F)+(4+6)+5 =
= 0 + 10 + 10 + 10 +5 =45

Apa, n AUon eivat 6Tt Ba yivouv ouvoNikd 45 xelpaieg.

20¢ 1pdroc: vwpllouue 6Tl 0 kKabBgvag kdavel xelpaia ue Toug UrdAOLTouC.
Ernouévwg, apou dAol eival 10, o kabévag Ba kavel 10 - 1 = 9 xelpawieg.
Apa ouvolikd Ba yivouv 10 popég emni 9, dnhadr) 10 - 9 = 90 xelpaieq.
Ouwg, HETAEU dUo avBpwTwy N xelpayia eival pia kal euelq T yerproa-
pe A (uia yia kabéva and toug dUo).
Emouévwg, autég Tou €ylvav ouvoAikd Ba eival ol piogg, dnAadr
90 : 2 = 45.

)

O Awdpavtog (ugoa tou 3ou aiwva u.X.), otnv eloaywyr Twv ‘Apleuntikwy” Tou, ovoudlel
TOV Ayvworto e T AEEN “aptBudc” kat Tov ouuBoAilel e To ouuBoAo ‘.

Apydtepa o Biet (1540 - 1603) xonowonoiel ta kepalaia pwvrevra A, E, I, O, U, Y yia va
urtodnAwoet Tov AyvwoTto kai Ta ouupwva B, D, G kKA. yia Ta yvwotd peyEon.
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H diapopd ¢ nAikiag TG KOpNG aro ) unNtepa g eivar 25 xpowvia.
Av n kopn eival 18 etwv, moowv eTwv elval n uNtepaq,

[1éoot uabntec eivar ta 7—70 TwV Uabntwv evoc oxoAgiou, av ta % Twv

pabntawv, autou Tou oxoAeglou, eival 60 uabnteg,
Na Boeelc 1pelg diladoxIKous puUOIKOUC aptBuouc rmou gxouv dBpoioua 1533.
Boeg to yneio rou Aeirter and tov apibud 7513, wote autdg va diaipeltal e 1o 9.

e éva dlaywvioua, kabe uabntnc npénel va anavirjoel oe 100 epwtrjoelc. ©a ndpel
3 uovddec, yia kdbe owotn andvinon Kat uovo 1 uovdda, yia kdbe AavBaougvn. Evag
pabntnc nnpe ouvolikd 220 ovadeg. 2& MOOEG EPWTHOEIG ANAVINOE OWOTd;

H nAikia evoc natepa eivar tetpanAdoia and v nAikia tou yiou tou. Or dUo NAIKIEG
uadi ouunAnowvouv uiod aiwva. 1éco xpovwv eivar o kabevag;

Toia adgApia uoiodlovral, €&loou, uia KAnpovould, Tou elval eva xwed@l Kal va
olaugptoua. O mpwTtoc naipvel To xwedl. O deUtepog maipvel To diauepioua, arAd
dlver orov mpwto 600 € kai otov Tpito 15.000 €. Moia ritav n a&ia Tou xweaglou Kai
rfola Tou dlauEPIoUATOC;

2 kabe uia and ¢ npdéelc (a) kat (B) Ta yoduuara avriotoxovv  (a) AB B) A
o€ dlaPoPETIKA UETAEU TOUG Yn@ia. AVTIKAQTEOTNOE TA Yoduuara + 47 -8
A, B, I kal A ue ta katdAAnAa yneia. 73 A5

Ano ula moodtnta kpaoiou, apaipouue 18 It. H urntdAoirn moodtnra xwpedet oe doxeia
Twv 7 It. Av yvwplCelc dtt n apxikn moootnta eivai uikpdtepn ard 100 It kat ueyaAutepn
ard 90 It, mooa It eivai n moootnta autn; Néoa doxeia 6a xEnoIUOTOINCOUUE,

Evac napaywydc eptiaée 100 It EUdI kal BEAEL va TO OUOKeUdOEl Og UMTOUKAAIQ TTOU XwPdve
0,75 It. Na Beeig: (a) lNooa urmoukdAia Ba xpetaotel. (B) doa It Ba Tou nepIooEWouV.

Avo ouvepyela kabBapiouoU aktwv kabapilouv uia peydAn napalia urikouc 183 Km.
To mpdto ouvepyeio kabBapilel 32 Km kal To deUtepo ouvepyeio 23 Km, kdBe ugpa.
Ta duo ouvepyeia epyalovral, orta dUo dkpa tne rnapaliag, Ewg dtou ouvavinBouv.
€ MO0EC NUEPECS Ba Exouv OAOKANpwoel Tov kKaBaploud TG napaliag;

‘Eva kardotnua mpoo@EepEl TOUC UTTOAOYIOTEG e ekmTtwon 20%. O lwpyoc nnye ue
TOV MATEPQ TOU Kal aydpaoe Evav UMoAoyIoTh Kal Eva Kivnto ThAEQwvo aélag 230€ kai
nAnpwoav ouvoAika 1.070€. lNowa ntav n apxikn a&ia Tou urtoAoyiotrj,

Autn) T xpovid n nAikia evoc avBpwrmnou eivar moAAQrnAdoio Tou 7 Kal TNV EMOUEVN
xoowvid eivar moAamnAdoio tou 9. Av yvwpiCouue 0Tt dev eival aiwvopiog rold eivarl n
nAIkia Tou,
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5.1. Mooootd
Karavow tnv €vvola Twv mooooTwv Kal dlarmioTwve Tn XPNotUoTnTd Toug

OTIG EQAPLOYES
Mpdpw Eva dekadiko KAAoUa w¢ MOCOOTO KAl QVTIOTPOPWES

5.2. TMpofAQuara ye mooooTd
AUvw mpopAriuara e nocoord
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Moocootd

APAXTHPIOTHTA 1n

2€ MOAEC TTEQIMTWOEIG TNG KABNUEPIVIG UAG WG aKoUUE EKPPAOEIC OTTWG:!

[npe avénon 14%.

Ol yevvnoelg ueiwvovral, kKatd 12%, 1o xpovo.

Me ouotnuartikn mporovnon, evac dpoueac avénoe v anddoor) Tou kard 20%.
Eva uayadll ékave ekntwoelg 60%.

H euputepn niepioxn e Abrivac kataAauBdvel To 3% tng éktaonc e EAAddac
Kal ekel Katolkel To 45% Tou nmAnBuouou e EAAGdQG.

To 40% twv unioyneiwv gypayav moAu kaAd kat To 35% kdtw amnd 1 Laon.
®dpoc MNpoonibBeuevng Aéiac (Pr1A) 19%.

Eidikdc ®dpoc KartavdAwong 5%.

lMapakpdtnon pdpou 22%.

Erutokio Karabéoewv Tauteutnpiou 9,5%.

To 25% tou mAnBuouou gxel mdvw amo 2 autokivnTa.

Movo 10 4% TwV oIKOYeVeEIwV Exel mAvw amno 4 naidid.

Eivar 100% oiyoupo, o1t 6a Boeéel.

H rubavotnta va ouuBel (Eva yeyovaog) eival 1%.

[Npooondbnoe va e€nyrioeic Tt akpIBWS evvoouuEe KABE popd LIE QUTEC TIC EKPPAOELC.

APAXTHPIOTHTA 2n

210V 5,117/\avo’ I'[I:VGKCI paiverai 0 OUVOAO Twv Kowémta Wneloavteg O n{pésépoq,
MTOAITQV mou Yrigioav ota xwpeld Pnelotke aro
A B, I kat A kal ol yngol mou Treav ol A 585 354
avTioToLXO!l TIPOEDPOI TIOU EKAEXTNKAV. B 3.460 1.802
Boec, moloc and Toug mpogdpous mou r 456 312
ekAEXTNKAY, €ival o o SNUOPIATIC. A 1.295 823
E2KepTdUaoTE
Bpiokoupe Ta TOOOOTA, e TA OTola EKAEXTNKAV Ol A 354 :5485 = 60,51%
POedPOL K&Be KolvATNTAG Kal TIAPATNEOUUE GTL O TIO B 1802 : 2460 = 5208%
ONUOPIANG pdedpog elival TNg KovdTag I Kal PETA T 312: 456 = 6842%

gpxovral ot oelpd oL TIPOEdPOL TWV KOWVOTITIWV A, AKaLB. A §23 : 1295 = 63557

2UpMBOALouOl

Madaivovug
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To oUuBoA0 a% ovopddetal TToooaTo Tl TOIG €KATO 1] AMAOUOTEPA TIOCOOTO KAl

elval (oo ye 10 ——.
T

XPNOLUOTIOIOUPE AKOWN TO TOCOOTO A %o TIOU dlaBAleTal
nooooto et Tolg xkiolg Kal elivatl (oo pe to

1000

, , a
To nooootd a% tou B eivat 100 00. B

Ta kAdouata urnopoulv va ypd@povtal Kat wg nmoocoaotd.
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MEPOX> A" - KepdAato 50 - Mocootd

[TAPAAEITMATA - EOAPMOTIEX>

4. Na ypagouv, wc nmoocootd erni TOIG eKATO, TA MAPAKATW KAdouara:

(a) % B) % (v) 84 HE OTPOYYUAOTTOINON OTO EKATOTTO.

Nvan
2.  Na ypapouv, wc kAdouara, Ta akoAouba rrooootd. (a) 12%, (B) 73%, (y) 32,56%.
Nvan

@122=12 = 12:4 = 3 = (@337 =3 (y)325% =225 =3225=13

100 100:4 25° 100 100 1000 40
3. [owa Ba eivar n tiun nwAnong evog mouAdBep, a&lag 150€, e erBdpuvon @.1.A. 19%,
Nvan
MvwpiCoupe, Ot T nwAnong = A&ia + ®MNA O ¢pdpog Tou avtiotolxel Ba SlVCll

= 19 -150-19 -
$dgos = Afla - 19% = 150 - 19% = 150 - 900 100 =265 €.

Apa, 1 T dAnone Ba sivat: 150 € + 265 € = 1#4,5 €.

A2KH2EIZ KAl TIPOBAHMATA

1 TIpdye wc nooootd eni TOIC eKkaTd, Ta kKAdouara: (a) % ®) % (v) _411 ©) % (€) %
9 Na uetatpgyelc oe mooootd €1 TOIG KATO, TOUG OeKAdIKOUG aplBuouUq:
" (@052, (B)341, (v)0,19, (0003, (g 0,07
3 Na uetarpgyelc oe dekadika kKAdouatra ta mooootd: (a) 156%, (B)7%, (y)48%, (0) 50%. >t
" owvéxela, arnAononoe Ta dekadikd kAdouata, Ewc Stou PTdoeic oe avdywyo KAdoua.
Y, YnoAdyioe: (a) To 10% Twv 3000 €, (B) T0 45% G 1 wpag, (y) 10 20% Tou AlTpov,
() T0 50% TWwV 500 Ypauuapiwy, (€) To 25% ToU 1 KIAOU.
5 Bpec 11 mooootd eival; (a) ta 50 € yia ta 1.000 €, (B) ot 30 nuepes yia 1 €10g,

(y) Ta 50 orpguuara yia ta 2.500 otpguuara, (d) ot 3 maAduec yia ta 10 uetpa.

7 Eva umoukdAl ue ovomveuua mapeUelvVe avolkTo Kal eEQTUIOTNKE TO 22% Tou OyKoU
* T1ou. To uroukdAl niepieixe apxika 0,610 It. [doa It ovoriveuuarog eEatuiotnkay;

oYtellele
50 Km

7 e gva onuelo e ynivng ogaipag, o eAolog xel ndxoc 50 Km, o
" uavéuag 2.900 Km kat o iupnvag 3.450 Km. (a) Na Bpelg to unkog
MG aktivag me 'mg oe Km. (B) Na Bpeig moio mooootd me aktivag [ .

C 'N¢ Katéxel o AoIog, 0 uavduac Kal o mupnvac avriorolxa. o 2a0gen

0% Mia oikoyévela exel unviaia éooda 1.200 €.
svoico \ 10 10% twv €00dwv arnoraulevovral Kal 1a urndlomma Eodevovral
onwc deixvel 1o dimAavd KUKAIKO didypauua. (a) Na uroAoyioele
nooa xpnuara £odeUel n oIKoyEvela 0 KABe katnyopia daravayv.
(B) Tt mooootd unviaiwv eoddwv TC anoteAel kdbe uia karnyopia
oanavay,
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A.5.

MEPOX> A" - KepdAato 50 - Mocootd
2. MpoBARuata pe moocootd

[TAPAAEITMATA - EOAPMOIEX>

‘Evac nAektpoAdyoc eixe €ooda 2.856 € 10 OeUTEPO TPIUNVO ToU ETOUG. [1doa xpriuara
MEETIEL va artodwoel OTo KpdTtog, av o @.[1.A. mou napakeard and Touc MEAATEC TOU
elvar 19%;

Nvan

To nmood O.M.A. €xel mapakpatnBel ard Tov NAeKTPoAdYOo, apou KABe meAdTng Tou
exel etuBapuvbel ue 19%, eni Tng a&lag Mg epyaociag Tou NAEKTPOAGYOU.

‘ETol yia epyaocia 100 € o neAdtng €xel mAnpwoel 119 €, dnAadr) o NAeKTPOAdYOG oe
€ooda 119 € opeilel oto Kpdtog 19 €, dnAadn) Ta % TWV €00dWV.

OpsiNdusvos PTTA = Edoda - L = 2856 - L) = 456 ¢

119 119
9 2TNV IePIodO0 TwV EKTTTWOEWV, £va KATAOTNUA EKAVE EKTTTWON 35% ota (0N pouxIouoU
" kat 15% ora nartodtoia. [1éoco Ba nAnpwoouue yia €va TToUKduIoo Kai &va (euydpl
rarroutola rmou Kkootilav 58 € kat 170 €, avtioTolxa, TPV TIC EKTITWOELG.

Nvan
H Tiun kd&6e eidouq umoAoyicetal and ) oxeon:

Tiun UeTd Thv éxadTwon = TN @glv TV éxdtwon - TTodd éxdTwons.

A TO TTOUKAWLOO €xoupe Tood Ekmtwong: 25% - 54 € = % - 58 €= 2030 €.
H Twury Tou MoUKAuIoouU PeTd v ékritwon sivat: 54 € - 20,20 € = 33,70 €.

Ma ta maroutola €xoupe ood ékmtwong: 15% - 130 € = 110—50 - 170 € = 2550 €.
H Tiur Twv manoutolwy Jetd v ékrrtwon sivat: 170 € - 25,50 € = 144,50 €.

Kat yia Ta duo padl 6a mAnpwooupe: 2470 € + 14450 € = 1§2.20 €.

3 [Tood 1.000 € karatebnke oe Aoyaplaoud Tauleutnpiou, e emtokio 5%. oooc eival
0 TOKOG Tou Ba amodwoel To KepdAalo autd, UETA amd 18 urjveg, av ol TOKOL
npootiBevral oto KepdAalo KAbe xPAvo,

Nvon

21-0027 book.indb 82

MvwpiCoupe ot Tdkos = KegdAato - EwiTdkio

Apa: Tékog a' étoug eivat: 2000 € - 5% = 1000 € 130 =50 €
210 TNOG TwV 12 unvav 1o kepdAlato Ba yiver 2000 € + 50 € = 1050 €

O 16KOGQ OTOUG eMOUEVOUQ 6 Urveqg Ba eival Ta % TOU eTrolouU TOKOU, dnAadn:

.57. 0 = S R
1050 € - 5% - 55 = 1050 € - 555 « 55~ 2625 €

O ouvoAikég Tokog Tou amédwaoav Ta 1.000 € yia 18 urveg sival: 50€+26,25€=76,25¢.
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A2KH2EIZ KAl TIPOBAHMATA

1 Emixelonuariac ayopaoe [UETOXEG UIac eTalpelac, moog 50 € v KABe eToXT). 2€ Eva
" unva n uetoxn ernece kard 8% kai To enduevo dlunvo aveéBnke katd 5% To unva.

(a) MNMowa nrav n Tun e UETOXTC OTO TEAOC Tou Tpitou unva; (B) H engvouon tou
enixelonuaria rirav kepdo@opa n oxt; (y) lNoio eival To TooooTo KEPAOUC 1j {nuiac Tou,
eni Tou apxikou KepaAaiou;

9. KepdAaio 80.000 € katatednke, oe Aoyaplaoud TAUIEUTNIOU, UE ETIITOKIO 4,5% TO XOOVO.
(a) NMoioc Ba eival 0 TOKOC OTO TEAOC ToU MEWTOU £ToUC, (B) [lolog Ba eival 0 TOKOG
OTO TEAOC TOU OEUTEPOU ETOUG, AV O TOKOC TOU TTPWTOU ETOUC KEPAAOTTOINGEL;

Eva kawvodpio autokivnto kootile 20.000 €. To aydpaoe KAMoloG Kai uetd ard 1
XPO0vo ribeAe va to mouAnoel, kara 30% Aiyotepo, ano 0oo 1o aydpace. O urmoyngiog
ayopaotng £uabe, Ot 1o D10 akplBwWS UOVTEAD, Kalvouplo, Kootile 25.000 €. (a) Ze
rola Tiun 6a aydpale 1O UETAXEIQIOUEVO auToKivnTo; (B) Ti TTOOOOTO NG TIUNG TOU
KaIvoUplou QUTOKIVITOU Elval N Tiun Tou UETAXEIOIOUEVOU, (y) Av gva uayadl mou mouAdel
UETAxelpIouEVa autokivta divel To (010 LUovTEAD oe Tiur) 40% @Tnvotepa amd v
TOEXOUOQ TIUT TOU KalvoUplou, arid TTOIOV OUUPEPEL va ayopdoel TO UETAXEIOIOUEVO
QUTOKIVNTO O UTTOYn®IOG ayopaoTric;

Y, Se éva npoidv, Eyive n mpoopopd mou @aiveral otV mvakida. ST
OUOKEUQOIA TOU TPOIOVTOC UTINPXE ONUEIWMEVT 1) OUYKEKQIUEVN, YIA TO [,
€ldoc npoogopd, dnAadn yia kabe 300 k.ek., mpoobeta aAla 100 K.ek. | a \
(a) Zuugwva, e doa dlaBdiels, Bewpelq dTt aAnBevouv doa yodpovrar [SESESEs
omnv npoogopd; (B) 2e mnoia mepintwon n eraipela 6a nMPooPepe,
npdyuart, 1o 50% tou npoiovrtog AQPEAN;

5. Tt kepdAaio npEnel va karabgoouue otnv Tpdnela, yia va ndpouue OTo

TEAOG evaG €Touc 1.000 €, av To erTOKIO ival 2%; N,

6. Ta Baoikd téAn ourjvou yia Aoyapiaoud tou OTE elval 22 € kai n xpéwon yla=<‘/;ﬁﬂ '

KkdBe povdda 0,07 €. Na Boeig néoo Ba nAnpdoet €vag ouvdpountris, av exet <
kdver 1.500 uovadec ouvdlaréEewv kal eni Tou ouvdAou uroAoyiletal @A 19%. %
7 Evac gunopoc aydpaoce didpopa eurnopeduata ouvolikng aéiac 30.000 €. [MArjpwoe ToIG
" uetpntolc 10 40% Kai Ta unéAoIna e OUVaAAQyUATIKES, 08 4 unviaie SO0EIG g TOKO 1% Tov
uriva. Na urnoloyioeig: (a) To ouvoAikO ool e emBdouvone and Toug TOKOUG Tou Ba
nAnpwoel. (B) To mooooto ¢ emBdpuvons autric, el TG apxIKNG a&lag Twv EUNOPEUUATWY.
8 Evac texvikoc eixe é0oda oe éva Tpiunvo 8.330 €. [16oo @A (19%) npérnel va arnodwoel
otnv epopia;
Eva yuyeio kootiCel, Toic uetpntoic, 1.200 € xwplc 10 @A 19%. Kdnoiog 1o aydpaoe ue 50%
9. npokaraBoAr} kai To uréAoiro, o 6 unviaieg d00EIC e TOko 3% To unva. (a) Na uroAoyioeic
ndoa xpnuara £dwaoe, we rnmookaraBoAr, av uadl ue autniv kateBale kai OAGKANO 1o Moo Tou
@ITA. (B) Noto nrav 1o Mood g kdbe ddonc; (y) [Ndoo Tou otoixioe ouVOAIKd To Yuyelo;
[a m omAavn diagnuion:. (a) MNdoo elvai 1o @A rou mpéenel va
10. nAnpwoouue; (B) MNMooco Ba orolxioel To PAdIOKAOETOPWVO, av TO
ayopdoouue e O0celc; (y) Av To Tpaneliko emtokio eivar 10%,
nola emAoyn ayopdc Mac OUUQEPEL LE TNV Toodnobeon, Ot
£Youe GA0 TO anaitouuevo moood oe Aoyaplaouo TauIEUTHPIoU;

e
N\?)%“ £1

16 pnviaieg
d00¢£I1G pe

30€ |
L

" Na LeAeTrioelc Ta ekAoyIkd amOTEAEOLATA OTIC TEOOEIC TEAEUTAIES EKAOYEC OTN XA UaC
Kal va Karaypdyelg oe vav rnivaka: (a) Ta mooootd twv Yneiodviwy, (B) Ta moocootd Twv
EYKUPWV YnNPoOeATiwy, TwV AKUPWVY Kal TwV AEUKWYV, (y) Ta Tooootd 1oy EAaBe Kdbe kKouua
o€ OAn v emnikpdrela e xweag.
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TomoBgtmoe éva “x” otnv avtioTtolyxn 6gon

1.

10.

11.
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MEPOZ A" - KepdAaio 50 - [Nooootd

Ewavarmdtikés Epwthnogls AvtoafioAdynons

A. Aokhaogls Zwotov K Nadovs

To 30% tou x 1ooutai ue 10 90% TOU

3 .

e gva BiBAio gyive avénon Tiung kard 5% kai dedtepn auénon

kard 10% eni g veac tiurg. H ouvoAikry auénon ritav 15,5%.

Orav o’ éva npoidv aélac 700 € n ekmtwon eivar 200 €, 10
ITO00O0TO EKTITWONG €lval repirou 28,5%.

To 20% tou 50 eivai 10.

1 € ékmrwon o’ €va oTUAS mou KooTiCel 4 € avTioTolxel o Too0oTO

EKTTWONG 25%.

Eva gidoc uetrd and ekmrwon 200 €, kootiel 100 €. 270 €id0¢ Eyive

EKTrTwon 25%.

O nAnbuoudc uiac KwudroAng nrav 3.000 kdtoikol kKal auénbnke oe
6.000 karoikouc. Ngue o1t 0 mAnBuoudc auvérbnke kard 100%.

To KOKKIVO UEPOC TOU KUKAOU eival To 15% .

Mia tdén gxel 28 nabnrec kat uia ugpa arouoiacav ot 4, dnAadrj

artouoiade To 15% G TAéng.

To 30% g wpag eival 25 Aerttd.

Mia avénon 100 € oe va eidog rmou kootile 400 € eival uia avénon 15% .

Aoknaogls AvTiaTolxions

2€ KdBe uia armo TG VEES TIUEC TwV MPOIOVIWY

rTou avagpepovrtal otn dlagruion, va
QVTIOTOLYIOEIG TO MOOOO0TO EKMTWONG.

SQSTO AAGOS

L] [

L] [

I

I

L] [

C1 [

L] [

v 1 [

L] [

L] [

L] [

g Maviehdvt 1206 84€ 10%

(Z) doyoteg B80€  48€ 15%

¢ dopéuata 180€ 153€ 20%
0]

P MmAoUlec 40€ 32€ 30%

Ff dépuec 506 45€  40%
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Avaloya mood & avTioTpoPpwg avdAoya mood

6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

MapdoTaon onueiwv oTo eMIMEdO

>xedldlw Eva ouotnua nuagovwv
BploKw TIG OUVTETAYUEVEG EVOG OnUEOU
Bpiokw va onueio otav divovral ol CUVTETAYUEVEG TOU

Adyog duUo apidpwv - Avaroyia

Karavow tnv €vvola Tou AGyou Kat Tnv Evvola TG avaioyiag

EmAUw eEl0WOEIG TNG HOPPriG ax = B, UEow avalritnong g TETAPTNG

avaAdyou e oxgone % = 77 . M'vwpifw, 6T yevikd eivar: %I\\// # %

Avdloya mood - 1810TnTEG avaAdywv moowv

Avayvwpilw av undpxet avaloyia otn HeTaBoAri duUo Leyebwv

SUpMANPWVW Mivakes avaAdywy nmoowv dtav diveral o ASYyog Toug
YrioAoyiCw tov Adyo Twv dUo avaAdywv moowv dtav divovral ol miVaKES TouG
Xpnouornolw 1o mooooTo wg EISIKY MEPITTWON CUVTEAEOTH avaloyiag

Fpa@ikn mapdacTaon oxéong avaloyiag

Avarnaplotdvw ypaplkd uia oxeon avaioyiag
AlanoTwve OTL Ta ONUEla e OUVTETAYUEVEG Ta (eUyn TwV QVTIOTOXWV TiUWV dUO
avaAdywv moowv Bplokovral oe pia nuieubeia e apxri TNV apxn Twv afévwv

MpofAfpara avaioyiwv

Opyavawvw Ta dedouEVa VOGS MPOLANUATOS avaAoylwV o€ MiVaka Kal KAaTaokeualw
e Bdon Tov mivaka autdv, Orou KPIVeTal arnapaitnTo, Kat T YeAPIKr rmapdoracn
AUvw Ta npoPArjuara epapuolovrag, Orou KpIiveTal arapaitnTo, TiG ISIOTNTEG TWV
avaAdywv moowv oe dUo rmAaiola: aplBuNTIKG Kal YPapIko

AvTioTPpOPWG avaloya mood

Alakpivw edv dUo mood eivat avtiotpdpws avdioya

lvwpilw JTt To yivélevo Twv avtioTolxwy TiWY SU0 avTioTPdPws avaAdywv moowv eival otabepd
Karaokeud{w mivakeg avTioToiXwy TiUWV QVTIOTPOPWG AVAASYwV moowV

lNaptordvw e onueia evég ouotruarog a&dvwv ta fedyn Twv QvTioTolXwV TIHWV dUO
avTIoTPOPWS avaAdywv Moowv Kal xapdlw Tnv KauUmuAn rmou nepvd and autd

Abvw npofAruara epapudlovrag TiG (ISIOTNTEG TwV AVTIOTPOPWS AVaASYwV Moowv
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- 86 - Mepog A’ KepdAaio 60 - AvdAoya rmood - Avtiotpdpws avdAoya mood

- Tt glvat tovta Ta Wegliggya otnv offdvn
oas xvgle TT£T@o, PWTNOAV TOV HECOKOTIO
dvipa mou OoUAeue QTOPPOPNUEVOQ
OTOV UTIOAOYIOTH Tou. Ekelvog onkwoe Ta
pdtia kat ko{ta&e mavw am’ ta yuaAld ta
nadld Tou  umnikav xapouUpeva OTO
ypageio Tou.

- O wlaudds uas ¢hd€ va Tov WeQIUEVOVUE
gdw, Sikalohdynoav Tnv mapoucia Toug
KOITWVTAG Ue TEPIEPYELQ TOV UTIOAOYLOTY.
- Oa FégeTe waudid, eite o kKUplog MéTpog,
dTL 0 WaTégas oas oxedidfel oTov vdoloyloTh
Ta KTigla Wov Kataokevdjovue. Eyw éxw
TNV  TEXVIKR  wndooThgifn  avtv Twv
BQOoyQaUUATWY. AVTA Wov EA686TE duws
otnv offdvn gival wia adln olkovoulkh UEAETN yla TV KATAoKeVH. Av gixate udlel oto
oxolglo Tovs axégalovs Kal Tovs gntovs gukola Ba xataiadaivate dla TovTa.

- Féow Tovs axégalovs, elne o ldoovag. «Eivar ot agiduol wov Wegiéxovv udvo axégaiss
uovddss, dniadn dev givar kAdonata. AAA ot gntol Tt gival; Tiati Tovs Aéug £Tal;

- TToiv wgoowalriow va cas gfnynow, as doviue Tl avagégel kal To Agfikd, ele o KUPLOG
Métpog. ZupBouAeUtnke €va xovipd BIBAIo amd tn BIBALOBNKN Kal cuvéxloe: Pntds givau
o agiftuds wov Wdogovius va Tov Bovie. H AEFn BgofgxeTal audd To agxalo 'gignka’ dniadn
£Xw 1360 Wov glval Wagaxeiuevos Tov "Asyw!. Aga gntds slval o shdwugvos agiiuds>.

Ta yepdta anopla pdtia Twv nadlwy Tov €kavav va ouvexioel: «ExTds add tovs gntovs
wov gival ol akégalol Kal T yvwoTd KAdouata, wddgxovv kal agifuol us dsiga dexadikd
ynela, Wov dev wdogels va Tovs Wels oAdKANQovs agov Ta ynela Tovs dev TeAslWvovv BoTé
Kal ovTe glval ywywotd. AvTtovs Tovs agiifuovs tovs ovoudjoviue dggntovs kal fa tovs udbete
agydtega oto oxolgio».

Kofta&e TAAL TO AEEIKO KAl OUVEXIOE KATIWG OKEMTIKOG. “Onodoyw dTi dev rifgga add wov
WeozgxeTal N Agfn gntds, evib yvwgllw To “ghtogas” h Thv ékggacn “gnth gvtoAn”. Kat va
oKkeeTel Kavels dTl Tdoa xgovia Thv avagégw ota uadnuatikd..»

- ZVYVIWUN, UNXAVIKDS WidoAoyloTWV dev £{0Te; pWTNOE Pe APOTALOTIKY apéAlela o ldoovag.
- Mai, ug ¢idikevon oto Aoylowixd, wov wgondodéTel duws kaAn yviwon ualnuatiiy. Zov
@alvetal kATl Weglegyo, andpnoe o KUplog METpog.

- Oxt 4¢6aua, Bldotnke va dlopBwoel o Idoovag, aldd wegiugva dtt fa ydxvate th Aéfn
0TO NAEKTQOVIKG AEFIKO.

O kUplog Métpog xapoyehaoe Ue TNV Mapatienaon tou ldoova ki Uotepa Pe 1o coBapd
Jgog elme, delxvovtag Tov UTTOAOYIOTH:

- AKovoTe Waldid. TiveTal ovxvad Uia ¥ageFnynon ug TovTo To UNXAVNUA. AANOL TO dudo@evyovy
ylati dev Fégovv va To xelgifovtal Kal dANol To Xgnaluodolovy weghdov oav ThAsdgach. Kau
Ta dvo gival Adfos. ZTov vidoloylaTh éxw NAeKTEOVIKG AgFIKd, avTd duws d¢ onuaivel ot Fa
wayw va oviubovisvoual to 8téAio. TTgoTIUW va Xgnoluowolw Tov 1doAoyloTh o¢ o ovvieTes
Kal Wo dnuiovgyikés ggyaciss. Tia wagddsiyua fa ntav owotd va Tov xgnoluowolricsls yia
va oxedidogls éva otddio, aAld Gewgw dTi givau Adabos va Waifels woddopalgo othv offdvn
TOV VidoNoyloTH. To UNXAVNUA avTd d¢ @TIAXTNKE YIA VA KATAQYNOEL TIS dIKES Uas AglTovgyiss,
aAAd yia va 8EATIWGEL TN dNUiovEyIKh Uas okéyn».

Tn oulnmnon dlEkoPe 0 TATEPAC TWV MAIdLWV TIoU PMnrke BlacTikA Kal Edwaoe €va oxXEDL0
otov KUplo METpo Aéyovtag: «ZTo didygamumna wov da oxedidosis va @aivetal kalfagd dti
To KdoTos glval avaloyo ue to eubadov».

- Tt onualvel “avdidoyo” xvgie TT€TQo;, pWTNOE anopnuéva n Abnvd.

Ekelvoq xwpic va amavirioel aneubuvinke peldlwvrac oTov matépa Toug.

- Zov divw “gnTh gvToln”, va @égvels Wo ovkvd Ta Baudid oto ygagslo. TTavta katt fa
uadaivovius add Tis £QwThogls Tovs.

H «gntn evtoAn»
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A.6.1. MNapdotaon onueiwv oto emninedo

ZTa @wgonyoviusva Towoldetrioaus tovs @vaikovs agiuovs wdvw og wia svitsia. Twga, fa
avoifovue Aiyo Tov ogifovtd uas xal add thv evicia wdus oto g@hdedo. Elvaur gvkodo.
Agxel va Wdgoviue dvo kdletes evlteies xal éxovue WdgooTd uas éva e8hdedo Bov éxel
WoAAG va. uas delfel. As Ta doviug Fekivibvtas ue wia wagtida oxadxi.

APA2THPIOTHTA 1n

8 - 2e uia epnuepida dnuootedtnke uia maptida okdk, Ornwe eivar autrj mou gaiveral otnv
A\ mapakdrw okakigpa.

Awoe ovouaoleg yia TG BECEIC TwV TOVIWV TTIOU BpioKovtal 0T OUYKEKOIUEVD
OKaKIEpa Kal pTidée gvav Tivaka e Qutec.

APA2THPIOTHTA 2n

H Bepuokpaoia evoc aobevouc kard Tnv TN nueea voonAeiac tou, gaiverar otov
napaxkdtw mivaka.

7:30 9:00 10:00 11:00 12:30 13:30 14:30 16:00 18:00 20:00 21:30 23:00
372 37,7 379 386 392 382 372 37 366 378 382 37,1

Mropelc va nmapaotroeic autov Tov rivaka pe vav dAAo 1odro;
[we Ba uropodoaue va EXOULE I EKTIUNON NG Bgpuokpaoiac Tou aoBevous
TIG WPEC TTOU OeV UETPIETAl QUTT);
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Malaivovusg

Mpokelpévou va mpoaodlopicoupe T B€on evog onueiou oto eninedo:

>xedlaloupe dUo KABeTeq peta&y Toug nuieubeieq Ox kat Oy.
Mdvw oe k&Be ula art’ autég opifoupe TV Bla povdada pérpnong.
AUTEG ol nuieubeieg amoteAolv €va 0pBoywvIo cUoTnua NUIAESVWV.

21-0027 book.indb 88

O nua&ovag Ox Aéyetal nuid&ovag

A

TWV TETUNUEVWYV 1] NUIdEovag Twv X. y
. . . 4 O M(2,4)
O nud&ovag Oy Agyetal nuiagovag
TwV TETAYUEVWYV 1] nuIdEovag Twv . 5-
To onueio O ovoudletal apxn Twv 5
nuagovawv.
1 A(3,1)
@ To 3 eival n TeTunuévn Tou onueiou A. 0 , T R

1 2 3 X
¢ To 1 elval n Tetaypévn Tou onueiou A.

H teTunuévn kat n tetayuévn tou onueiou A ovouddovtal OUVTETAyUEVES Tou A Kal
ouvnBbwg étav BéAoupe va avapepbouue oto onueio A, ypdgpoupe A(3,1).

To Ceuyoc (8,1) Tou omoiou 0 MPWTOG aplBUOS 3 eival N TETUNUEVN Tou onueiou A Kat
0 OeUtepog aplBuog 1 elval n TeTayuévn tou onueiou A, Aéyetal dlaTeTAyUEVO
Celyog, eneldr] €xel onuacia n didragn, dnAadn n oelpd, Pe Tnv orola ypdpovtal ol
aplBuol mou To anoteAouyv.

Me 1o oUotua autd avtiotolxouue oe KABe onueio A éva Celyog aplBuwv (3,1),
OnAadn €va dlateTayuévo (elyog, ol aplBuol Tou onolou ovopuAlovTal CUVTETAYUEVEG
TOU onueiou.

Avtiotpopa, kdBe dlatetaypévo (elyog aplBuwy T.X. To (2,4) avtiotolxel oe éva
onueio M tou emmédou.

To oloTnua NUIAESVWY TIoU XENOoLUoTIooaue Aeyetal opBokavovikod, yiati ol nudEoveq
Téuvovral kdBeta (opBo-) kal €xouue opioel TAvw Toug TNV (Ol povAada PeTpnong
(-kavovikO).
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A2KH2EIZ KAl TIPOBAHMATA

Na oxedidoeic €va opbokavoviko ouotnua nuia&ovwy, ue povdda 1o 1 cm Kai va
tonoBetrioelc Ta onueia A(2,3), B(3,2), I'(4,5), A(5,5), E(1,4), Z(7,3), H(7,2), ©(6,2),

1(6,0), K(0,5). Ti napatnpeic yia ta onuela | kai K; Nou Bpiokovrar autd; Mropeic va
YEVIKEUOEIG TIG TIQPATNPNOEIG OOU YIQ TA ONUELQ TIOU EXOUV TETUNUEVN 1) TETAYUEVN TO

UnoEV,

e opBokavovikd ouotnua nuia&ovwy va torobetroelg ta onueia A2, 1), B(1,2), (2,3)
kat A(3,2). Ti oxrjua eivar o ABI'A; Av 1a eubuypauua tunuata Al” kat BA téuvovtai
oro onuelo K, roiec gival ol ouvteTtayueves tou K;

[odwe névre diatetayueva (edyn onueiwv, TwVv Oroiwv N TETUNMEVN Toug gival ion e

mv TeTQyuEvn TOoUuG. Mmopeic va T1a
TonoBetrjoelg, o0e &va 0pBOKAVOVIKO
ouotnua nuia&dvwy, Ti mapatneeic;

210 oxnua BAEnouue Turua evog rivaka
arrouctwv avd Tplunvo, yia Toug Uabnteg
mc A’ [uuvaoiou evoc oxoleiou. Kdbe
6on tou nivaka opiletal and 1o (eUyog
(ypduua otnAng, aptoucs ypauuns).

(a) e nola Bgon Bploketal To dvoua Tou |,

uabnt ewpyiou,
(B) Ti avimpoowrevel 0 aplBuog mou
Bopioketal otn 6eon C8;
(y) [lloloc apiBudc npéemner va yoapel ot
Beon D12 kai motog otn 6gon E13;

leiE
o=l RILES S Y T
o

B [ S E =

3 Tdgn: A’ INpvaoiov

2 Hivarag Arovorey Mabnreov

3 Topipnve | Eidbog Amovesy

4| A = Aveaohoymueves

5 | A = Abawkipgres | ANTONIOY | BEAAIOY | TEQPITOY
& lo A 10 0 3

7| A 6 8 20

8| 2o A 0 6 12

8 A 5 6 4

10 30 A 3 ] 19 N
11 A 18 2 3

12| Livoho A

13 A

14

" i Il ey i
. TR
| ] | 5 %10 6 || ot G et | | BEES m

APAXTHPIOTHTA TIA TO 21T/

Aoyiotikd pidho EXCEL

e KdBe BiBAIdplo uyeiag natdiou, rmou rapxel To Yroupyeio Yyelac kai [Modvolac,

| untdpxel To dinmAavé didypauua, To oroio MapIoTAVEL THY KAUITUAN ® ke
~ au&nonc tou Bdpouc Twv Boepdv and 0 Ewc 3 ETWV. "
[Napatronog To MPOOEKTIKA KAl ardvinoe 0Ta MAPaKATw e0wTNUATA; e =N
(a)  [Tolo elval TO UIKOOTEPO Kal TTOIO TO UEYAAUTEPO ——
PUOIOAOYIKG Bdpoc evic Bospouc mm- *
nAIkiac 15 unvav; et "
(B)  [Mdvw ard roio Bdpog Bewpeltal —=+ 13
urtiépoBapo, eva BoEpoc = 12
nAKiag 18 g - e
uqva’)v Kkar =" BT & %
Kdtw ano 1 v ==
oo Bdpog  ° 4 = ’
Bewpeltal i u .
AMoBapés; 11 ] 7
(y) Eivai e - 3
PUOIOAOYIKG ([ 4 o .
70 Bdpog Twv 3 ;
7,5 KIAWV yia ==
éva Bogpoc r !
9 unvav; y 3 0 1715 18 21 24 27 30 33 36MHNeN

2ZETON JETON
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A.6.2. Adyog duo aplBuwv - Avaloyia
APASTHPIOTHTA 1n

Exouue ta napakdrw tplia Tetpdywva:

<« 1y5—> <« 44— > -« 4,5 [— .
JUUNANpPwoe Tov MapakdTw mivaka:

MAeupd teTpaywvou 1,5cm 4 cm 4,5 cm
MepiueTpog TeETPAYWVOU

E&rjynoe e mookUnTouv ot aplBuol TG deUtepns Oelpdg.
Boec yia kdbe tetpdywvo 10 KAdoua rAeupd mpoc nmePIUETOO.
[oto eival To ouumnépaoua rmou Bydceic;

APAXTHPIOTHTA 2n

Xonouorolouue T QwToYPAPIKN Unxavn ~
yia va QrelKoVIOOUUE EIKOVEG QVTIKEL- f
uévwv. Ol €IKOVEG QUTEC Oeixvouv Ta /
MOQAYUATIKA QVTIKEIUEVA O OUIKOUVON). -3

2T Qwtoypagia 10 UYog evoc mnaidlou
elvai 2 cm evad yvwplloupe 0TI TO mpayua-
TIKO Tou UYog eival 1,65 m = 165 cm.

[16on Ba eival Tote N oulkpuvor Tou
otn pwToypaia,

APAXTHPIOTHTA 3n

2xedlaoe 1o TPlywvo ToU
oimAavou oxnuaTog Kai
uera  oxedlaog 1O
ueyebuougvo, wote n 6
nmAeupd unkouc 8 cm va
EXEl VEO Urikog 12 cm.

10
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APASTHPIOTHTA 4n

2UYKPIVE TOUG AOYOUG. TN Kal Ik Tt maparnpelc, A B 7

Ti ouunigpaoua Bydgeis yia tov Adyo twv nepigtowv Ty | | |
opBoywviwv naparnroypduuwy ABIA kat KAMN.

Metd oUykpive Toug AGyouc: % Kal g—//_; Tt napatneeic; eH
Tt ouungpaoua Bydgeig yia tov AOyo Twv MEPINETOWY TwV | ’j
opBoywviwv naparAnroypduuwyv ABIA kai EZHO.

ATl NM:
o : >

Malaivovue

@  TommAiko dUo aplBuwy AEyeTal Kat AGYOg Twv apIBUdY autdv.
l]f. H 1oétnta Adywv ovoudletal avaloyia.

® O Adyog g andéoraong dUo onuelwy Piag elkOvag evOg AVTIKEIMEVOU TIPOG TNV
andotaon Twv OUo avtioTolXwv Onueiwv Tou 100U QVIIKEIPMEVOU, €POCOV Ol
anoéotdoelg uetplovvtal pe v (dla povada, ovoudletal KApaka.

® Alo oxruara Agyovtal Opola dtav To éva aroteAel ouikpuvon 1 ueyEbuvon
Tou dA\ou (r.X. otnv napandvw dpaoctnpidtnta to ABIA eival peygbuvon tou
EZOH e Adyo 2:1).

P Av ot Adyol Twv avtioTtoiXwv MAeupwv dUo riapalnAoypduuwy ival {oot,
TéTe autol Ba eival (ool katl pe Tov AGYyo TwV MEPIUETPWVY TOUG.

P Kdbe oxéon avaloyiag % = % elval .ooduvapn Je T oxéon a-d=R-y

[TAPAAEITMA - EOAPMOI'H

Metpoulue uia andoraon, o xdptn, ue kKAijuaka 1:10.000.000 kai ) Bolokouue
ion ue 2,4 cm. lNoia eivar n npayuatikn andoracn Twv OUO ONUEIwV,
Nvaon .
Apou divetal n kAjuaka 1:10.000.000, oto 1 cm tou xd&ptn avtiotorxouv 10.000.000
OTNV MPAYPATIKOTNTA.

JUVETIWC, av Ta 2,4 cm TOU XAPTN AVTIOTOlXOUV O X Cm OTNnV TPAYUATIKOTNTA,

24 1
10.000.000

1-x=24-10000000 v x= 24000000 cm = 240000 m = 240 Km.

Ba €xoupe: . Emouévwg, 1oxuel ot
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AZKHXEI> KAl TIPOBAHMATA

Na Boelg Touc Adyous Twv dIapopwV euBUYOAUUWY TUNUATWV
rou eival oto ox&dlo.

AB EZ KA AB. HO K [/
A" "He' "AB' KA EZ ' AB
A HO K& AB . EZ KA TA.
EZ KN AB A HO' TA

A

A B Aiverai o opboywvio ABIA tou dinmAavou oxnuarog.
4,5 cm Na oxedidosic éva dMo 0pBoydvio e TASUDEC
2.5 cm avdAoyec mpoc TIC TAEUPES Tou opBoywviou autod,
ETO1 WOTE 0 ACYOC TWV avTIOTOIXWV MTAEUPWY TOUG va
A r elvar 2.

Je ula pwtoypapia To UYog evoc avBpwrou eival 4 cm, eva TO
noayuatiko To uyoc eival 1,76 m. [1ooo Exel oulkouvOel n eikdva Tou
avBpwrou otn pwTtoypaia;

‘Evac npoBoAgac diapavelwv mpoBdAAel To Keluevo uiac dlapavelag otov anevavrl
T0iX0. AV gva "A” €xel Upog 7 mm otn diagdvela Kal 4,2 cm otov Toixo, rola givai n
ueyebuvon rou divel o mpoBoAgac,

H ouvBeon uiac unAoulac eivai 80% BauBdki kai To UTGAOITTO TTOAUECTEPAC. Av n urAoula
Cuyicer 820 gr, mooa ypauudpla ¢uyicouv Ta vriuata Tou TIOAUEOTEPQ TIOU TIEPIEXEL,

Na ouunAnpow8el KAiuaka 1.5 3:8 1:30 1:100
o0 Tivakag: Mrikog oe ox€dlo 4 cm 12cm 2cm 3,5cm
lMoayuatiko unkog 24 m 10 m

Ol diaordoeic evoc opBoywviou mapaiAnAoypduuou sival x+2 Kat X.
(a) Na ypdyeic t oxgon rmou ouvdEel Thv MePUETO 1 Tou opBoywviou e TO X.

(B) Na ouurnAnpwoelcg Tov rivaka: 5 s
X

M 8 16

Av o1 diaotrdoeic evog dwuartiou, o gva oxedlo ue KAluaka 1:250, eival 3x5, ol
MEAYUATIKEG dlaoTAoElG Tou dwuartiou Ba eivat ... .x..... .

Av avakatéyouue 2 KIAA KOKKIVO xpwua Kat 3 KIAQ KiTpivo xpwua,
QTIAXVOUUE MUIQ OUYKEKPIUEVN) QMOXOwWOon TOU TIOPTOKAAL Av
avakateyelg 5 KIAA KOKKIVO xpwua Kal 6 KIAQ Kitpivo, 6a ndpelg
™V idla andxpwaon, AikaloAdynoe tnv arndvrnorn oou.
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APAXTHPIOTHTE2 1A TO 2TIITI

1, 2xediaoe ta oxnuara o€ UAIUETOE XQPTL:
(a) To Tetpdywvo A ue kKAjuaka 9:1.
(B) To naparAnAdypaupo B ue kAluaka 12:1. A
(y) To tpiywvo I ue kAljuaka 7:1.

Orav o Kworag gxkAeioe 1a dwdeka xpovia eixe 10 €va TpITO NG
nAikiac e untepac tou. Otav 6a yivel eikool xpdvwy, o Adyoc Twv
OUO NAIKIWV TouG Ba rtapaueivel o d10g,

3 Na urntoAoyioelc UEPIKES arTo TIC art’ eubelag armooTdoelC TwV MTOAEWV MOU OUVOEOVTAL JUE
agpOoMOoPIKN ypauun, exovrac unoyn ot n kKAijuaxka tou dimAavou xdotn eivar 1:6.000.000
Kal va OnuIoupyroelc vav Tivaka XIAIOUETPIKWY armooTACEWY YIA TIG TIOAEIC QUTEC.
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ISTOPIKH ANAAPOMH w

Ol uabnuatikeg gvvoiec diauoppwbnkav kai eEeAixtnkav mapdAAnAa ue mnv
avBpwrmivn okEWn. ®uoikad ueyedn, onwc 1o BAPOC, TO UNKOG, N EMPAvEIQ KAl O
OykKoc, €3lvav QPOPUEC yia METOENON Kai yia ouykplon, onAadn yia AOyouc Kai
avaloyiec. H ouoTnuatiKn, OuUWC, MEAETN TwV EVWOIWV aUTWV dpxIOE OTNV apxaia
EAAGda tov 60 m.X. aiwva.

O MuBayodpag, mou £lnoe and 1o 580 r.X. uexpl mbéavov 1o
490 . X., nTav anod touc nMpwtouc EAAnvec mou aocxoAnbnke
UE TOUC AOYOUG Kal TIG avaAoyieq TwV QUOIKWV aplOuwV.
Yridpxel uia napddoorn mou aQva@eEL TOV TEOTTO JUE TOV OTTol0
o [MuBaydpac odnynbnke oec autrv Tnv Epeuva. 2Tnv
AAeEdvdpela, omou €Cnoe apketd xpovia, BoEBNKe uia uspa
Kovtd o€ KAmolo oI1dnpoupyeio Omou TECTEPIC TEXVITEG
KTUmouoQv Ue Ta opupld TOUG Eva TIUPAKTWUEVO UETaAAo. O
Nxoc amd 1a Krunnuara nrav napdéeva UeAwdIKOG. AUTO
KEVTPLOE TNV neplepyela tou [NMubaydpa, mou avalrjinoe Tov
AQYo TNC ampoodoKNTNG UeAwdIAc QUTWV TWV NXWV.

ZNtnoe amnod Toug TeEXVITEG va e&etdoel Ta opupld Tous. [Napartrpnoe Ot To Bdpoc
Touc dev ntav 1o (d10. 2uykKpivovrag To 1o Bapu ue Ta urtdAoirna, Berke Touc AOyous
‘% § el §1 avrioroixa. ZKEQPTNKe OTl ol Adyol autol, mbavov, va eixav Karoia oxeon
UE TOUC 1)xouG mou dkouoe. [npe TOTe TEOOEPIC UETAAAIKEG XOPJEC KAl TIC TEVIWOE
ETOl, (OTE TA UNKN TOUG va £xouv avtiotoixoug Adyouc. AnAadn, n deUtepn eixe
unkoc (oo ue ta f TOU UNKOUC TNG Mewtne. H toitn 32 Kal n TETapTn €ixe UnNKoc (oo

UE TO 2—7 ™G NMPwIng.

Exkpoucoe TIG X0pdEC Kal dlamioTwoe OTL Ol Tjxol eixav v d1a UEAWDIKT) OXEON UE
auTtnv rou dkouoe oto oldnpoupyeio. Hrav uia “apuovia” ixwv (ouyxopdia). Me tov
ToO0ro auto, o lNubayopac avakdAuye apuUovIKoUC TOVOUG THG MOUOCIKNG KAluakac.

Etot, o1 Adyol Twv QUOIKWYV aplBuU@V epunveuav Qaivoueva Mmou KAvelG UeEXOL TOTE
doev unopeoce va ouoxetioel kar va eénynoet. O dpduog yia v avalninon tng
yvwonge eixe avoi&el. H goeuva Kai n epunvela Twv gaivouevwy tng puonc gixe non
dlauopPPWaoel OToV VoU TwV avBpwnwy vav veo KWAIKa, dia vea ‘rmaykooula’
yAwooa: Ta uabnuartikd.
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JXEAIO EPTAXIAZ

210 oxriua PAENEIC TPEIC OlaPOPETIKOUC
TOOMoUG, UE TOUG ortolouc To onueio M
XwplCel €va eubUypauuo tunua AB, opi-
JovTac TIC QVTIOTOIXEG avaAoyleg, avdueoa
ora UePn Tou.

O apxaiot EAAnvec eixav etiAg€el Tov TpiTo
70010 WG  KAAUTEPO  aiobntikd  Kai

kataokedadav SAa Ta UVNUEQ TOUG == . A
XONOWOTIOIVTAG QUTH T1 OUYKEKOIUEVD =

avaloyia otig dl1aoTdoeIG ToUG, OTwG TLX.

peTagU Twv dUo dlactdoewv TG Baong Tou |
vaou tou [lMapBevava e AKOOTTOANG Twv +
Abnvwv. H avaloyia authi ovoudotnke T

‘Xpuon Topn”

Tnv avaloyia e “xpouonc tounc” Bolokouue avdueoa ota unKn
TV UEAWY TOU avBpWITIvou owuarog, aAAd kal otig dlaotdoelg

TWV OXNUATWV MOAADV QUTWV Kal {WwV.

o=

o=

O O OW

Yridoxel T€Tola avaloyia ora didpopa avrikeiueva

ToU MapATnEOUUE yUpw UAG.

lNooornidbnoe va Boeig v avaloyia e “xpuoric Toung” oe:

ABAM

AM MB
5 | 3
2 1

1,618 1,618

(a) pvnpeia, (B) wypagikoug Tivakeg, (y) avBpwriiveq KATAOKEUEG, (O) axnpata

CWwV KAl PUTWV, (€) avBpWTMIVO OWHA Kal dAAa.

Juvogetal n emAoyn e “xpuoncg toung” amd Toug avBpwrous OTn OUYKEKOI-
UEVN ETIOXT] UE ETIIOTNUOVIKA, QlOONTIKA, KOIVWVIKA, BONOKEUTIKA, OIKOVOUIKA, TTOAI-
TIoTIKd KA. aima; Edv var nmpoondbnoe va dikaloAoynoeic vy andvinor] oou.

[Npoondbnoe va anotunwoelg, e 1 Lonbela iows Kal Tou urtoAoylotr, oxedla
TV HOPQPWV 1 TwV OXNUATWV TTOU EXOUV TNV avaAoyia e “xpuoric Toung”.
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A.6.3. Avdloya oad - I31dtnTeG avaAdywv Moowv

APAXTHPIOTHTA 1n

o2& lIa MapEa KAMoIoG Urootriplle OTI TO SApog Tou avBpwriou eival avdAoyo Tou Uyoug Tou.
. MetpriBnkav, Aoiridv, dAol kal EBaAav otov apakdtw mivaka Ta anoteAéouara.

Mriopeic va erBeBaiioeic r va arnoppiyelg tov
[OXUPIOUO QUTO;

[we dikaloAoyelc To ouunspaoud oou;,

Bdpog oe Kg 54 1 56 648
‘Yyogoem 1,60 165 162 1,32

APAXTHPIOTHTA 2n

O uavaBnc mouAder ta kaprioudia mpog 0,4 € //m
0 KIAG. Méoa oe wia nugpoa mouAnoe 11 e “f\

kaproudia rou {uyigav 100 KIAd ouvoAikd. O
pavdBng ypape, 0’ éva xapti, Ta Aeptd nou g
ElOENpaTTe KABe popd. =Exaoe, OUwWG, uia 5"‘
(popa va To ONUEIWTEL. T

Mrmopeic va tov Bonbnoeic ouunmAnowvovtac Ta Kevd Tou TapakdTw Tivaka:
Tiun 6 € 26d€52€32¢ 26€48€24€16€44¢€ 2 ¢
KiAa

AikaloAdynoe ta anoteAéouara twv npdEewv Mou EKAVEC Kal MEoondbnoe va
dlATUTIWOEIG EvaV YEVIKO Kavova.

Malaivovig

AUo mood Aéyovtal avdAloya, edv peTtaBdAlovtal pe TETolo TeATo, TTou dtav ol
TIUEQ TOU evog TTIoAanAactadovtal pe €vav aplBuod, TOTe Kal Ol avT{OTOLXES TIUES
Tou dA\ou va TIoAAamAaotddovral pe tov 010 aplBuo.

AUo Tood x kat y eivat avdhoya, étav ol avIioTtolxeg TIES Toug divouv dvta (dto

TNAIKO: % = a . To mnAlko a Aéyetal ouvteAeoTrig avaloyiag.

»  Ta avdloya mood x Kal y ouvdEovtal Je TN oxgon: y = a * X O1ou a o
ouvteAeotq avaloyiag.
»  Otav 10 1000 y eival mogootd Tou oooy X, Ta dUO TTOod CUVALOVTAL e TN
oxéon: y=% -x Kat eival avéoya, e ouvteAeaTr| avaloyiag To % N a%.
¢ Hoxéony = a - x ekppddel pia aMnAemidpaon Twv MoowV X Kal Y.
SUYKEKPIUEVQ, O OIMTAQCIACHOG, TPIMAACIAOUOC K.0.K. TOU eVOG TTI0o0U eTiPEPEL DITTAA-
Olaopo, TEMAACIAoUO K.0.K. Tou AAAoU TTIoo0oU.
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TTAPAAEITMATA - EQAPMOIES

1 Na ouurnAnpwBel o nivakag, av yvwpilouue Ot Ta TTood x Kat y elvar avdAoya, e

ouvteAegotr) avaloyiac a = %
Nvan
X 0 1 0,3
y 2
y=a-x Ta mood x kal y ouvdgovtal e Tn Oxeon: Yy = % - X
Apa yia X=0, n Ty Tou y 6a sivat: y = % -0=0,
— t - l . — 2
yia x=1 eivat y 3 1 3
= t = l . = l . 2 = i =
Kat yla ¥=0,3 eivat y 3 03 390" 30 0,2
:lL :'-5— t . :2;1:2.2—175:
X a Mna y 3 Ba eival: ¥ 3 3 37 G 25
Ma y=32, Ba éxoupe, avtiotolxa: ¥ = 2 : % =3. % = % =45

9 e gva dldAuua {dxapng n MePIEKTIKOTNTA O (dxapn eival 23%. 1doa ypauudpla
{dxapnc uridoxouv oe 300 gr dlaAuuaTog;

Nvan
Meplektikdtnta 227% oe ¢axapn onuaivel ot oe 100 gr dlahduarog undpxouv 23 gr

Caxapn. Apa, Ta % KABe ToodtTag, and 1o didAuua, eival ¢axapn.

Anhady), 6a oxuet: Tlogdtnta Jdxagns = 12030 - Tlogotnta. diavuatos.

Ernopévwg: y = 1%30 - X. H ox€on aut) kdvel pavepd Tl Ta mood y Kal X elval avdAoya.

‘Etol, 6a éxoupe: y = 12030 =300 gr = 69 gr.

3 ‘Eva ntAolo Exel orabepn taxutnta kai KaAumnter artdotaon 80 Km o€ 2 Wpeg. 2e mooo
Xxpovo Ba kaAuyel andoraon 2.000 Km;
Nvon
Xpdvoc (wpec) 2 X
Andotaon (km) 80 2.000

X
2000 .

Apa: 80 - x =2 - 2000

Enopévwg: 40 - x = 4000. Onodte: x = 4.60’(?0 = 50 wpec.

Eropévwg, €xoupe: % =

085-112 kik.indd 97 23/1/2013 5:50:21 pp



- 98 -

21-0027 book.indb 98

Mepog A’ KepdAaio 60 - AvdAoya rmood - Avtiotpdpws avdAoya mood

A2KH2EIZ KAl TIPOBAHMATA

[Moia ané Ta napakdrw mood eival avdioya,

w0

(TormoBeTnoe gva "x” ornv avrioroixn 6gon) SOTO NABOT

]
i

(@) O aplBudc avayuKTIKWY Kal Ta XeNUAara mou KOoTiCouv.

(B) To euBadov Tou martwuaros Kai 0 aplBudS Twv MAaKwWV
rmou elval OTPWUEVO.

(v) O aplBudc Twv epyatwyv Kal 0 xeovoc Mmou arnaitelral
yia va oAOKAnpwoouv Eva pyo.

(0)  To unkocg kai To MAdToG evoc opboywviou dedougvou euBadou.

(e) H Taxutnta kai o xpdvoc rou anaiteltal yia v KaAuyn
yiac anooraong.

(or) H nAeupd evoc TeTpaywvou Kat To euBadov Tou.

(0)  H nAikia evog avBpwrnou Kal n rmeplouoia Tou.

(n)  To mood nou EodeUel KAToIOG, yia va ayopdoel Aaxeia
Kal TO Moo0 TTou KePOILEL.

aon oo o
aoo oo o

]
]

JUunMANpwoe Ta MaPaKkdTw Kevd:

(@)  Avo ueysbn twv omolwv ol avtiotoiXeg TIUEG Olvouv mdvra 1o (010 mnAiko
AEYOVTQU ..., .

(B) Av tetpanAacidoouue v Tiun evog and dUo avdaloya mood Kal n aviiotoixn
TYUT) TOU AAAOU TTIOOOU ... .

(yv) Ta avdAoya mood OUVOEOVTAL UE TN OXEOT]. ..ocvoviveoeeeeieeieiieeeeeeeeieeeeeeee .

E&€taoe av Ta mood rou divovral oTouc nMapakdtw mivakes eival avdAoya:
() X 3 5 7 (B X 3 4 6 11
y 8 10 12 y 09 12 1,8 33

2Tov rivaka rmou akoAouBgl, Ta ood x Kat y eival avdAoya. YmoAGYyIoe Tov OUVTEAEDTN
avaloyiag Touc Kal CUUTIATIowOE ToV TTivaka.

X 5 0 1 3,7 0,61

y 10,05 2 0,125 0,55

Mia ouvrayr yia K€k avagepel: “4 auyd, 1 Makero @apiva,
TOU uIooU KIAou, 250 gr Boutupou, 2 QAit¢dvia Cdxaen, 1
Bavikia, 1 pAit¢avi ydAa”. Bpec nwg Ba yiver n ouvrayn av
OAelc va pridéelc ueyalutepn d00n Kat Exelc 7 auyd;

Aivetat n avaloyia % = % YroAGyioe 1o x Kat Tov AGyo ):; ig . Tt maparnpeic;

KepdAato 150.000 € katatebnke otnv 1pdrneda ue ermtokio 9,5%. doo Ba gxel yivel To
Ke@pdAato, uetd and 1 xpovo,

16/1/2013 9:42:02 pp



21-0027 book.indb 99

Mepog A" KepdAaio 60 - AvdAoya rmood - Avtiotpdpws avdAoya mood

A.6.4. Tpagikn] mapdotaon oxeong avaioyiag

: APAXTHPIOTHTA

O rnivakac avaloyiac twv moowv x kat y eivai;
X 0 05 156

y 0 1,5 45

- 99 -

H oxéon, uera&u duo avdAoywv Moowv x Kal y UE OUVTEAEOTT) avaAoyiag a = 3, diverai
ard tov TUMo: y = 3+ X.

JUUMTANPWOE Ta Kevd Tou TTivaka Kal (e dAAEC TIUEG TwV avaAdywV TTOOWV X KAl y.

Boec 1a onueia Tou emnedou rmou
avaraplotouVv Ta napanavw

Cedyn TiwV.

[MooorndBnoe va dianioTwoelg, edv
TQ onuela avikouv oe uia nuieubeia

n oxu.

H nuieuBeia autr riepvder aro
10 onueio O(0,0) dnAadr v apxn
TwV NuUIa&ovawv,

Ovuduaote - Madaivovue

>

%

w

@)

B e

}: TfAT[(I) Ta apandvw Cedyn unopoupe va BydAouUEe TO cuumépacua Ot

<V

Ta onuela nmou avtiotolxouv ota Ceuyn TIHWV (X, ) dUO AvAAOYwV TOCWV
Bpiokovtal mavw oe pia nueuBeia pe apxn v apxr O(0,0) Twv nuagévwv.
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Nnvan
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[TAPAAEITMA - EOAPMOI'H

Aivovrar o1 riivakeg A, B, I kat A. () Na yiver n yoa@ikrj areikovion Twv Ceuywv (X, y) Twv
mvakwv oto emninedo Kat (B) va diarotwel o€ roia nepimTwon autd MaploTdvouV rmood
avaioya.

O mivakag A eival ivakag Ty Twv X Kat y Tiou dev eival

g s Ly 2-_ 3
avdioya, apou 7 # 1 15

O nivakag B eival mivakag Ty Twv X kat y 1ou dev eival

; w1 424 3
avaAloya, apou 1577775

O mivakag I eival mivakag avaAoyiag Twv moowy X Kal 'y, Je
ouvteAeotr avaloyiag o a = 1.

¢  H nuieuBela mou v avanaplotd €xel apxn v apxr Twv agévwv Kal eival n
dlxoTopog TNG Ywviag xOy Twv NUagovwv.
A

O mivakag A eival mivakag avaloyiag Twv Moowy X Kal y e
ouvteheotr) avahoyiag o a = 0,5.
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A2KH2EIZ KAl TIPOBAHMATA

1. Auo rood x kat y elval avdAoya, ue ouvteAeotr avaloyiac a = 1,5.
(a)  Anutodpynoe gvav rivaka Tiuwyv Twv U0 MoowV, O OTI0I0C va TIEPIEXEL
TOUAdXI0TOV OUO (eUyn TIUWV.
(B) Bpec ta onueia mou avarapiorouv ta {edyn TIUWV TOU TTivakd oou.
(y) 2xedlaoce Tn ypagikr nmapdoraon NG oxEons avaloylag Twv moowv X Kal 'y, o€
gva 0pBoKavoviko ouotnua NuIaEovav.

9 ZekardMnAo opBoywvio ovotnua nuia&ovwv va oxedIdoEl§ TIG YOAPIKEG NMapaoTdoelg
yia KdBe ula and 1ic akbAouBec oxeoelg avaloyiag:
@y= (—;)'X, By=38x(()y=55x(0)y=10-x, (¢)y =001 x

3. Avnioroixioe KdBe nivaka ue €va amno Toug MEOTEIVOUEVOUG TUTTOUG:

A) X 4 7 12 (1) y=2x+3
y 10 17,56 30

(8) RO NAON NS 2) y =3
y 11 16 19

() X 2 < 10 3) y =12:x
y 7 9 23

@ x 2 4 6 (4) y = 2,5x
y 6 3 2

(E) X 2 g | U 5) y=2x+2
y | 29028

2) x 02 6 10 (6) y=2x+1
y 2,4 14 22

(H) X 1 1,2 25 (7) y =4x-1

y 3 36 75

© x 08 1 15 (8) y = 0,5x
y 22 3 5

Y. Evag karaoruardoxng abAntikdv eiddv dlabeter 12.000 € yia va ayopdoel POpUES

YUUVAOTIKNIG, dayld kai abAntikd narodtola. Kabe @opua kootilel 40 €, kdBe uayio

20 € kal KdBe Ceuydpl narroutola 50 €.

(a)  Na Bpeic 1ic oxeoeic avaloyiac “yprjuara-kouudnia and kdbe €idog” kal va Tic
napQoTroelC yoapikd oto (010 ouoTnua opboywviwv aovwy.

(B) O karaomuardpoxnc aropdaocioe va dlabeoel To (010 mMooo, yia Kdbe eldoc. Bpeg
nooa kouudtia ard kdBe eldoc Ba ayopdoel ue 1A xpnudara mou OlabETel,
XOENOUOMOoIVTAG [UOVO TN YPAPIKY TTQeAoTacn TwV OXECEWV MTOU ONUIOUOYNOEC
OTO TIPWTO £0WTNUA THG dOKNONG.
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A.6.5. MpoBArjpaTa avaloylwv

Ma va damniotwooupe, edv duo Tood elval avaloya, XEnNoLUOTIoIoUUE TA TTAPAKATW:

21-0027 book.indb 102

1. Tov oploud TwV AvAAOYWV TTIOCWV
E&etdloupue av Ta mood nou petaBdAovtal eival
TETOIO OTE: OTAV Ol TIUES TOU €vOC TooOU
noAarAaoctdlovral, pe évav aplbud, Téte Kal ol
avtiotolxeg TIES Tou AAAOU TToAAamAactdlovtal
e Tov (B0 aplBuo.

Ma mapddetyua:

Avl5 =5 - Znpénel 21 = F - 2 kal

=5. 1 =z7. 1
avz5 =5 7 npénet 35 = 7 7

2. Tnoxéon y =a-x
EEetdloupe av Ta TTood CuVOEoVTAl UE HIa OXEDN

avaAoyiag.
Ma rapddetyua:
0.5¢€ 10 éva Kdatos avBodéouns = 0,5 - agiduds tolavtdeviiwy.
T01aVTAQPUAAO
_XL :2
3. Tn oxéon % =a
3 6 ==
E&etdloupue av OAeg ol avtioToixeg TIMEG TwV dUO
55 11 a1 _, OoWV €xouv otabepd AdYO.

o1

16/1/2013 9:42:11 up



Mepog A" KepdAaio 60 - AvdAoya rmood - Avtiotpdpws avdAoya mood - 103 -

[TAPAAEITMATA - EOAPMOIEX>

4 Tliava pridéouue yYAUKO Buooivo mpénel va kaBapioouue ta Buooiva and ta 3
Koukoutola. Av kaBapioouue 2,5 Kg Buooivo, raipvouue 2 Kg kabapo Buooivo. ¥
Av kabapioouue 5 Kg Buootivo, Tt moodtnta kabapou Buooivou Ba nmdpouue;
Nvan
Ta nood akaBdploto Buootvo kat kabapd Buootvo eival avaloya.
2UpBOAICoupe pe Y TNV AyvwoTtn TIoootnta Kabapou BUccivou Kat dnuoupyoue Tov
nivaka avaAoyiag.

Buoowo pe koukoutol 2,5 Kg 5 Kg
Ap16pNnTIKA KaBapé Buoovo 2 Kg y

eniAuon Tou
MEOBANUATOG | Oa éxoupe: 25 = 3 dnAadn:

2
’J 25-y=2-5 enouévwg 25 -y = 10 ouvenwg,
whor 0 . B
y= 25 oea y=4Kg

To nmpdéBAnua unopel va Aubel kat pe tn BorBela g YPAPIKNC apdotacng Twv dUo
avdAoywv TI00WY, and TNV oroia urmopouue va uttoAoyiooupue v oodTnTa Kabapou
Buoowvou (tetaypevn Tou onuelou B), amd v noodmnta twv 5 Kg Bucowou pe
KOUKOUTOLA (TETUNUEVN).

H nuieuBeia, Tou avamaplotd tn ox€on avaloyiag Tou mpoBAfuatég pag, opicetal
ané ta onueia O(0, 0) kat A{(2,5, 2).

o

Frpagikn 3
gniluon tTou N
nooBARuaroc ©
s

$

2%

8V066IVo UE KOVKOVTGLA

>Tov nuidEova Ox (KING Buoolvo e koukoUTola) kal oTo onuelo Tou PBploketal o
apIOPOS 5 pEpoupe KABETN.

AuUTY TéUVEL TN YPAPIKY TTAapdoTaon TG oxeong avaloyiag, oe onueio B. To onueio B
€Xel TETUNUEVN 5.

H Tetayuévn tou TPOKUTTEL, av GEpoue KABeTN amd To B mpog tov nuidEova Oy
(kaBapod Buoolvo) kat eival 4 Kg.
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9 Evac ueoitnc ayopddlel eva oritt 360.000 € Kai okonevel va
TO TOUANOEl ue KEPOOC 28%. e gvav meAdrn &kave
ekrrwon 15%, el tN¢ Tunc rmwAnong.

(a) 1600 rouAriBnke To oriti otov eAdTn autov,
(B)  [Moio eival To MTOOOOTO KEPOOUC TOU WEDITN, YIA TO
oTiT QUTO;

Nvan
MvwpiCouue oOTL:

AUo noagd rou ouvdEovTal Ue TIoooaoTiaia ax€an, eival mood avaloya.

(@) Ta va Bpebel n Tiun MWANONCS Tou oruTioU TIPETEL V! apalpeBel N EKMTwWOon TIou
EYIVE OTNV APXIKN TIUA TWANoNG. AnAadn):
® Oa uroAoyiooupe TNV ApXIKN TIUN) TIWANONCS TOU OTITIOU. 2NV TIUn kéotoug Ba
g€xoule KEPDOQ 28%, dnAadn €va mpoidv e Tiur kéotouc 100 € nwAeital
128 €. Tdte, o mivakag avaloyiag Ba eivat:

T ayopdg 100 360.000
T MwANnong 128 y
.. 100 - 260000

AnAadn: 178 Y

Eropévwg, 100 - y = 260.000 - 126
OUVETMG, Y = 360'(;(%7'128 . Apa, y = 460800 €
® Oa uroAoY(OOUUE TNV TIUN TIWANONG META TNV EKITTWOTN) TIOU EYIVE. 2NV TIUN
MWANoNG €ylve ekmtwon 15%, dnAadn €va mpoidv pe Tiun nwAnong 100 €
nwAeital 85 €. Ac ypdyoupue tov mivaka avaloyiac:

ApPXLIKN TN MWANONG 100 460.800
T nwAnong pe ékntwon 15% 85 y
.. 100 - 4604800
AnAadn): 45 y
Erouévwg, 100 - y = §5 - 460800 ouvenwg, y = 35"’;60%300

Apa, Y = 291640 €. O neAdtng aydpaoce to onitt 391.680 €.

(B) T va umoAoyiocouue TO TTOCOOTO KEPDOOUG el TS TIUNG ayopdg, TPEMeL va
avdyoupe 1o k€pdog ota 100 €. To kEPJOC Tou eumodpou elval:
291680 € - 260.000 € = 31680 €
‘Exoupe, Aoy, Tov mapakdtw nivaka avaloyiag:
T ayopdg 360.000 100

Képdog 31.680 X

, o . - 31680-100
Eropéva, 360.000 - x = 21680 - 100 ouvends, X = —=325555

Apa, ¥ = §4. To nooootd k€pdoug Tou eutidpou eival §,4%.
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A2KH2EIZ KAl TIPOBAHMATA

Jyoc Tou JEVTPOU.

9. To Bdpog oto geyydpl kai To Bapog otn yn eivar rmood
avaloya. ‘Evag aotpovautnc (uyilel oto geyydol 12,9 Kg Kat
ot yn 78 Kg. Ndoo 6a luyicel oto @eyydpl Eva naidl, mou otn
yn exel Bdpog 52 Kg;

3, Ano 100 Kg orapuAia Byaivouv 80 Kg uodoroc. Evag aurmeAoupyog BEAsL va yeuioer ue
pouoto 6 BapeAia, Twv 350 Kg 10 Kabeva. Nooa Kg orapuAia, e dlag moiotnTag,
MOENEL va TIATHOEL,

), Alo gpydrec doUAewav oe uila olkodoun Kat rirjpav uadi 270 €. O nmowtog doUAeye 4
NUEPEC Kal 0 OeUTEPOC 5 NUEPES. [1doa xpriuara aviiotolxouv oTov Kabsgva.

5 To Balaooivo vepd neplexel aAdri oe mooooto 3%. [1doa KIAA BaAaocoivd vepo MPETEl
va eéaruiotouy yia va rndpouue 60 Kg aAdri;

6. Evac yewpyadc eixe Eva xwoed@l 7 OTREUUATA KAl TTTOE KAl TO YEITOVIKO xwed@! euBadou
8 otpeuudrwy, yia va QUTEWEL KAAQUTIOKL. H ouu@wvia ue To yeitovd Tou rjitav va tou
owaoel To 15% NG napaywyna Tou xwpapiou Tou. H ouvoAikn mapaywyrj ntav 14 tovol
KaAaumokl. [1éoouc Tovouc Ba ndpel 0 Yewpyos Kal MOooUG O YEITOVAC Tou;

7' Av Yrioouue 2,5 Kg wuo kpeac Oa ueiver 1,9 Kg ynugvo Kpeag.
(a) 1600 eival To TOCOOTO AMWAEIQC TTOU EXOUUE;
(B) 1000 Kpgac MEETel va Yrnoouue yia va Exouue 2,3 Kg Ynuevo Koeag;

8 Hunvaia kdpra anepiopiotwv Sladpouwy otoxicer 12 € kat n iun me 6a auénbel, kard
75%. To eioiriplo oto aotikd Aewopeio eival 0,7 € kat 6a auénbel, kard 50%. Evac
gpyalduevoc naipver Aew@opeio, yia va rdel Kal va yuploelr arno 1 OouAeld Tou KdBe

NUEQPQ, Yia KOOI POPES TO urva. Tov CUUPEPEL N XPTI0N TNG KAPTAC 1) OX1;

9 Eva kepdAaio divel Toko 1.000 € 10 xpdvo, e erlToKIo 10%. Av TO eMITOKIO UEIWBEl KaTd
" 20%, 600 ToIC eKkaTé MPEMEL V! QUENOOUUE TO KEPAAQI® uac yia va Exouue Tov (DIo
TOKO, rapd TNV Uelwon Tou EMITOKIOU,

40. 2uunArpwoe Tov mapakdrw mivaka Kat oxedlaoe didypauua Tou avtioTolXel ota
oedougva Tou mpoBARuaTog.

Me0O Me1 Me2 Me3 Me4d MNdavw and

nmawdld mawdid nmadd nadid nmadd 4 nadid

Owoyéveleg 200 10 40 80 50 15 5

Mooootd 100%

2YNOAO
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A.6.6. AvtioTpdpwg avaloya nmood

APAXTHPIOTHTA 1n

ZeKIVoUV Tautoxpova aro uia moAn:
(a) &va autokivnTo rou TpExEl e Taxutnta 120 km/h
(B) gva agporiAdvo ue 600 Km/h
(v) uia uotooikAgTa ue 75 Km/h
(0) &va Aswopeio rou Tpexel ue 80 Km/h
(€) gva eAlkamnrepo ue 300 Km/h
(ot) éva ta&l ue 100 Km/h
(@) uia Beona ue 60 Km/h kai
n) gva rouAuav ue 90 Km/h

To téAog ¢ dradpoung eivar uia dAAn oAn, rmou anexer 600 Km.

Bpec oe nooec wpec, Ba pdoel To KaBgva OToV MPOOPIoUO TOU KAl CUUTIATIOWOE
TOV mapakdrw rivaka:

Taxutnta oe Km/h
Xpdvog og wpeg

[oia oxeon ouvogel Ta UEYEDN TNG TaxUTnTac Kal Tou Xe0Vou,

TortoBetnoe 1a edyn Twv TIMWV TToU BENKES, o Eva oUoTnua nula&ovwy Kat
Evwoe Ta onueia, mou opifouv Ta CeUuyn autd, ue uia yoauun. Tt maoarneeic,

APAXTHPIOTHTA 2n

‘Eva ouvepyeio nou anoteAeltal and 8 pydreg
xeetdletar 30 nuUEPES yia va oAokAnpwoel gva
OIKOOOUIKO EPYO.
[16oec nuepes Ba xpelaotel To ouvePYEIO,
rmou aroteAeitar and 2, 4, 6, 10, 12, 24 1 48
EOYATEC YIa va TEAEIWOEL TO (010 EPYO;

Mriopeic va oupnmAnpdoelc Tov napakdrw S
nivaka;

Epydrteg ouvepyeiou 2 4 6 8 10 12 24 48
Hugpec epyaoiag 30

Ti mapatneeic yia 1o yivouevo “epydreg” « ‘nuepeg”;

TortoBetnoe 1a Celyn Twv TIMWV TOU TIivaka, o §va ouoTnua nUIa&ovwy Kal
Evwoe Ta onueia, mou opifouv Ta Ceuyn autd, ue uia ypauun. Tt maparnpeic,
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APAXTHPIOTHTA 3n

Eva opbBoywvio maparAnAdypauuo exel dlaotdoeic x Kal y. Av yvwplIlelg OtTl TO
euBaddv Tou opboywviou eival 144 m?, urmopeic va Boeic SEKATECTEQIC AKEPAIES TIUEG
TwV dlaoTdoEWVY TOU KQl VA OUMTIANPWOEIC TOV TapakdTw Tivaka,

X
y

[oia oxgon ouvogel TIG dlaoTdoelC Tou opboywviou e TO euBadovV Tou,

TortoBetnoe 1a Celyn Twv TIMWV TOU TIivaka, og §va ouoTnua nUIa&ovwy Kal
EVwoe Ta onueia, mou oplCouv Ta CeUuyn autd, ue uia yoauun. Tt maparnpeic,

oo opBoywvio, art’ autd 1ou BENKEG, EXEL TN UIKOOTEQN TIEPIUETOO,

Ovuduaoctée - Madaivovue

P AUo pey€dn sival avtiotpépwe avaloya,
otnv TePIMTwon, Tou N UETABOAN Toug
elval T€rola, wote: dtav To €va Peyebog
noAMamnAaotdletat emni €vav apBud, To
dM\o dlalpeitatl pe tov idlo aplopd.

»  Otav dUo mood x Kat y eivat avTioTpdPwg

avAloya, TO YWVOUEVO TwV QvIioTOlXwV X y y-x=230
TILWV TOUG Tapapuével otabepod: 5 6 5-:6=230
y x=a, a#0

18] 2 |18 2 =80

¢ >mvneplmtwon mou a = 1, ta X Kat y elvat
avtiotpogol aptBuol. 7

® Ta onueia nou aplotouv Ta feuyn (X, y) —
Bplokovtal og pia KauTUAN YPAUUn.
H kaumuAn autr} ovouddletal uttepRoAn. _

¢  HunepPoAn dev TEpvel MOTE Toug NuIdEoveg Ox
Kal Oy, ALOTI Ol CUVTETAYHEVES TV onuelwy TNQ
dev maipvouv moTE v Tiun 0.

L I I I I O
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[TAPAAEITMA - EOAPMOIH

4, Evac elalontapaywyog xpenowuorolel doxela twv 20 It, 15 It 10 It kat 5 It, yia va

ouokeudoel To Adot mou tapdyel. H napaywyn tou ival 3.600 It. @Al va ouokeudoel

Vv idla moodtnra Aadiou o KABe uia aro TiG TECOEPIG JIAPOPETIKEG OUOKEUAOIEG.

(a) [looa doxela xpeidleral ano Kdbe idOC,

(B) [Mooo Ba kootioel n ouokeuaoia NG napaywync Tou av orolxiCel 0,4 € To doxeio
Twv 20 It, 0,3 € T0 doxelo Twv 15 It, 0,2 € 10 doxeio Twv 10 It kat 0,1 € To doxeio

TV 5 It;
Nvan
(@) O napaywyog B€Ael va ouokeudoel TV {dla moodtnta Aadlou oe 4 dlaPOoPETIKA (0N
doxelwv, dpa oe kdbe eldog doxelou Ba cuokeudoel TO % mG Tapaywyng Tou,
dnAadn % - 2600 = @ =900 (t, yia kGBe eidoc doxelwv.
Suvenag, Ba woxuet: ¥ (Xwgntikdtnta) - y (Agiduds Doxgiwv) = 900 (. Tote, 6a eiva:
= it . = M = M =
yax = 20 &, eiva Y v 70 45
viax = 15 U, siva: y=" =I5 60
= t . = M = M =
yiax = 10 ¢, sivar: Y v 10 90
yax =5, eivau y=@= % = 140

‘ETo1, Ba £x0Upe TOV TIAPAKAT® Tiivaka Kat 1o
avtiotolxo dldypauua.

X (xwpntikétnta) 20 15 10 5  °
y (apBuog doxeiwv) 45 60 90 180

(B) Tamood ApBuwv doxeiwv kal KOOTOG CUCKEU- «
aoiag elival avdhoya.

‘Etol, oe KdBe eldog doxelou, Ba Exoupe: © 72734 56 78 91011121314 151617 1819 20

Noxeia 20 It ApBpog doxeiwv 1 45  ApAadH:w = 45 - 04 dpa w =18 €
Kéotog doxelwv 0,4

Noxeia 15 1t ApBpog doxelwv 1 60  Appadi: w = 60 - 0,2 dpa w = 1§ €
Kdéotog doxeiwv 0,3 w

Noyeia 10 It ApBuog doxeiwv 1 90 Anaadh: w =490 - 0,2 dpa w =14 €
Kdéotog doxelwv 0,2 w

Noxeia 51t ApBuogdoxeiwv 1 180  AnaadH: w = 160 - 01 dpa w = 14 €
Kéotog doxelwv 0,1 w

‘ET01, TO OUVOAIKG KOOTOG TNG cuokeuaoiag Ba eival To dBpolopa Tou KOOTOUC TwV
doxelwv Kal TwV TeE00dpwV eldWV.ZUWOAIKD KdoTos = 18 € + 1§ € + 18 € + 18 € = 72 €.
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A2KHXEI> KAl TIPOBAHMATA

1 [oia ard Ta napakdrw mood gival avTioTEoPwWS avdAoya,
(TormoBetnoe gva “x” ornv avrioroixn 6gon) SQ3TO NABOZ

i
i

(a)  H Baon kat to eupadov evog Tprywvou, e otabepo UYog.

(B) H rapoxn ulag Bpuong kat o xpdvog nmou xpeldZeral yia
va yeuloel pia praviepa.

(y) ToeuBaddv e pwyunc evog nmAoiou kat o XpoOvog rmou
araiteital, yia va yeuioouv ta aundpla Tou e VEQO.

(6) O aplBudg atduwyv kai To BApog Tou maywtou rmou Ba
pdve, ano Eva olkoyevelako naywto 2 Kg.

()  HXwPNTIKOTNTA TWV UITOUKAAIWV Kal 0 QpIlOUOG UTOUKAAIWY
rmou xpelalouaote, yia va supiaiwoouue 100 It koaotod.

(or) O aplOpdg TwV ATOPWV Kal Ol GKNVEG TwV 2 atouwV
TouU xpeldlovral, yia va KaraoknVwoouV.

0000
0000

9. JuunAnpwoe Ta napakdrw Kevd:
(a)  Auo rood eival avTioTpoPws avdAoya Kai n Tiun Tou evoc dimAaoidleral, TOTE N
QVTIOTOIXN) TUAT] TOU GAAOU ..o .
(B) H ypapikn avarnapdoracn dUo avTioTeopws avdAoywVv moowv eivat .................
YOQUUI) KQU OVOACTETQU ... :

3 E&€Taoe Toug napakdrw Mivakeg:

(G) X 1 2 3 4 (/8) X 0,25 0,4 0,5
y 2 1 2 3 y 10 625 5
y IR I p -
) 100 58 10 1 ()
y 100 29 % Z y 9 5 &

[Moiol and autouc eival TIVAKES TIUWY QVTIOTEOPWS avAAOywV MOowV;

Y, Tarmood x katy elvat aviotpopws avdAoya. (a) ZUUNANPwWOoE Tov Tivaka:
x 02 05 0,7 1 23] 8 10 12
y 35 25 1,75 0,875
(B) Bpec ta onueia rou nraptotdvouv KABe Ceuydpl TIUWV (X, y), 0 KATAAANAO
ouotnua opboywviwv nuiaEdvwy Kai oxedlaoe Tnv UTTELPBOAT].
5. [lamvavaddowon pag niayids, epydotnkav 20 epydreg yia 10 nugpeg. [Nooot epydreg,
[dlac andédoonc, xpeldlovial yia va avadaowoouV TNV EKTAOT QUTT), O 8 NUEDEC,
6. e éva aypoktnua, Tornobetnoay vioudreg og 50 kagdola, Twv 12 Kg 1o kabgva. éoa
kapdoia Twv 20 kg 6a xpelalovrouoav yia va TOTIOBETTIOOUV TIG VIOUATEC. Av KABe

kapdol Twv 12 kg oroixicel 0,28 € kat kdbe kapdol Twv 20 kg 0,46 €, nola ouokeuaola
TOUG OUUQEPEL, WOTE VA eAAXIOTOITOMNOEl TO KOOTOG OUOKEUAOIAC TOU TMPOIGVTOC TOUGC,

{. TonetpgAaio nou undpxel otn desauevr) wag moAukatolkiag, enapkel yia 30 NUEPES,
orav karavadwvovtar 80 It v nugpoa. Orav 10 KoUo duvauwvel, n nuepnoia
katavaAwon auvédveral, kard 20%. [a mooec NUEPESG Ba PTAoel TO METPEAQLO,
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Avaxspalalwaon

; _.ﬁ Ndyos dvo agihuibv: Avaloyla ¢ival n teothta dvo Adywv
%":K %5'% We a*d=4 -y «Ka
a_y_aty
¢ Jd ¢+d

Ta nood x kat y eivat avaloya, Tote kat Hovo ToTe, av LoXUeL | oxEon):

OTou, a ouvteAeoTn§ avaloyiag

TMivakas Tuwv:

TN \03\09\\15\\ 36%5%4

- 0,3
<x 1 5 |10 ]l 12 ][ 15 || 18 |[ 20 |

To y elval mooootd Tou x

15

-20

Fea@lkh Wagdotaocn

KdBe Ceuydpl TLWV (X, y) dUo
avaAoywv TIoOowv avarapiotarat

ard éva onpeio Tou emmedou (e
OUVTETAYUEVEG TO (eUYAQL TIHWV (X, V).

Ta onuela autd Bplokovral dvw oe
pla nueuBeia, pe apxn to onuelo

0(0,0).

Kdbe onueio Tng nuieubeiag n oroia

avarnaplotd pia oxeon avaioyiag, €xet
OUVTETAYUEVEG TIOU IKAVOTIOIOUV aUTHV

1234567 89 1011121314151617 1819202122 | ™ ox€on avaloyiagy = 0, 3* x .
J
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Ta nmood x kat y eival aviioTpdpwg avaAoya, TOTE Kal Povo TOTE,
av loxuel n oxgon:

_ 2 _a
Y-X=a n Y= EEGCIPREN

TMivakas Tuwv:
:15

110

AUo UeyEBN Aéyovtal
avTloTPOPwsg avdloya, étav

Ix]l15] 5 ] 3 ]25]15]125] 1 |

ueTaBAAovTal €10l WOTE TO

évapéyebocmolaniaotaleral

Lyl 1 L3 5] 610 12] 15 ]

eni évav aplBuod otav 1o Ao,

Tautéxpova, Jdlalpeital ue
ToV (310 aploud.

AUo avTioTpdpwg avaloya mood x Kat vy,

dev UTToOPOUV va TIAPOUV TIHNEQ (0eQ YE UNDEV.

Fgagixn wagdotaoch

p
15 -
14-*
13
12-—-\
11
'10-——\
9
o \
i
6
B
4 Ly
3
: ‘\""‘i\-*
: | |?’TTT', hahd
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

S
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Ta onueia mou naptotouv Ta Cedyn
(X, y) Bplokovtal, o pia KAPTUAN
YPQuN.

H KaumuAn autr, mou €xel
XAPAKTNEIOTIKO OXAua Kal
D16 TES, OvoudleTal uTtePBOAN.

H umepBoAry Oev TEUvel TOTE
Toug nud&ovee Ox kat Oy, d6TL oL
OUVIETAYMEVEG TwV Onuelwv Mg
dev maipvouv not€ myv TN 0.
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.

TortoBetnoe va

S0k wn =

085-112 kik.indd 112

Ewavarmdtikés Epwtnosls AvtoafloAdynons
Aoknogls Zwotov h Nadovs

U 2]

X" otnv avtiotoixn 6gon SQ3TO NAGOT
2Ta avtiotpdpwe avdAoya mood ol TIUEG TOUC EXOUV OTaBeQO YIVOUEVO. L]
H rtapoxn e Bouonc eival avdAoyn Tou xpdvou Mou YEUICeL N UrmaviepQ.

2Ta avaAoya mood ol QvTIOTOIXEC TIUEG TOUGC EXOUV OTABeOO MNAIKO. L]
To ood a eival mooootd Tou B, T0Te Ta mood a kat B eivar avdAoya.

Mia kAiuaka 2:1 avtiotoixel o€ ouikouvon OTo UIo0 TOU QPXIKOU OXTIUATOG,. ]
‘Evac xdptnc neploxna ue kAjuaka 1.1.000 eival UIKOOTELOC amo vav

aAMo xdptn g idlag reploxng ue kAjuaka 1:2.000 .

Av dUo uoipactouv 6.000 € e Adyo 2:1 10te 0 €vag Ba ridpet 3.000 €. ]

AOKNOELS ZVIWEAgwons Kevov

To ninAiko Twv UETPWV OUO OUOEIOWV UEYEBWV, OTaV EXOUV UETENOEL e TNV idia uovddaq,
AEYETQL ..o

O Adyoc ¢ andoraons dUo onuelwy Uag 81Kovaq MPOG TNV MEQAYUATIKI) QrooTaon
TwV OUO QVTIOTOLXWV ONUEIWY TOU QVTIKEWUEVOU OVOUACETAL ..............co.cvoovveee, .
Av nevranAaoidoouue v Tiun evog ano OUo avd/\oya Tood Kat n avtioTolxn TiUr Tou
AAAOU TTOOOU ...

To nnAilko Twv avtioToXwV TIUWV OUO avAAOywV MTOOWY OVOUACETAL ..............................

00 00000

H ypa@ikry avanapdotaon (iag oxeong avaioylag eivai ... yoauurj mrou

MEOVAEL ATTO TO ONUEID .....o..ovovooooee

SuunAnpwoe Tov dinAavé nivaka avdioywv nooa)v‘ x| 2 | 4| 12 | 16 ]
Ly]l Jfsffso ][ ][ |

AUo rmood Twv ornoiwV To YIVOUEVO TwV dUO aVvTIOTOIXWV TIUWV elval otaBepd Agyovral

SuunArijowoe Tov dimAavo nivaka twv [x][ 2 | | 4 ][ 8 |
QVTIOTEOPWES avdAOywV MOoWV. Lyl 8 ][ 16| 32 | | |
JUUMATIOWOE TOV TTIVAKQ UE TIC OUVTETAYUEVEG TWV ONUEIWY TWV YOAPIKWY

nmapaotdoewy, TIoU Exouv onuelwbBel €vrova, mooorndbnoe va BeIc Tov avrioTolXo
TUTTO Kal va EKTIUNOEIC Qv QuTOC aQo-

y ) . ,
A od oxgon avaloyiag.
4 S
3 °
Y
2
1 Y= i
1 2 3 4 ;
y
A
A S
3 Y
2 Y=
1
1 2 3 4 ;
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OseTIKOi Kal ApvnTIKOi apiBpoi MEPOZ A’

7.1. OeTikoi kai ApvnTikoi apiBpoi (PnToi apiBpoi) - H eubeia Twv pnradv - TeTunpévn onpeiou

7.2. AmOAuTn TR pnTou - AvTiOeTO! pNnTOi - ZUYKPICN PNTWV

7.3. Tpoéabeon pnTWV apiOPWV

e 6 6 lie oo o

7.4. A@aipeon pnTwv apiOpwv
[ ]

7.5. [MoAAamAaciacpdg pnTwv apiOpwy

(]
°
(]
([ ]
7.6. Aiaipeon pnrwv apiOpwv
[ ]
[ ]
[}
[ J

7.7. AegKadiKn HOPPH PNTWV APIOPWV

YNATIA (370 - 415 mx)

7.8.

7.9.

Auvapeig pnTwV apifuWV He EKBETN PUOIKO

Auvapeig pnTwv apidpwyv pe eKBETN aképaio
[ ]

7.10. TurronoInpévn HOPPI HEYAAWV Kal HIKPWV

apipwv
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A.7.1. ©eTikol kalt Apvntikol AptBuot (Pntol apiBpuoi) -
H euBeia Twv pntwv - TeTunuévn onueiou

Ot agifuol wov yvwglioaus, uéxgl Twga, ol @voixol, ol dexadixol xal ol KAAOUATIKOl, Wsogovv va
EK@odoovy Ta @uolkd ueyedn, oxt duws xat dAes Tis av@gundives dgacTngldTNTES Kal KATAOTAGELS.
AMwoTe, dTav Towodetrioaus Tovs evaikovs agifiuovs wavw o¢ wia svicia, Wigans avlaigeta éva
onuglo ws agxh kal ovvexioaus “defid”, o (ogs auBooTAoE(S, VA ygd@oviug Tovs yvwaTovs uas agiiiuovs.
Kdfe “defid” duws wias agxns, Wgonsolétel vau To “agiotegd”. Owws To defl xégu wgovndoltétel To
aglotegd Tov. Kau axdua, dev fa wisrigxe to “@dvw” xwels to “kdtw”, To “Teotd” xwels To “kgvo” k..
ETol, av To @guTo To wovue “FeTikd” fa Woébdel va widgxel To avtifetd Tov kal va To Wovug
“aguntixd”. Edions, o¢ xdle atoixgio Tov evds xgeldeTal va avTIGTOIXHOOVIUE axQLéws va oTolxélo Tov
dMov xal va 8goviug Tedwo va To oviubolicovius. O¢ Fa civar dvokolo, agov cival Wgdynata Wov Ta
Snivoviug kadnuegivd. Owws 8.X. N 8gdéAsyn Tov Kalgov otn dgaothgidTnta wov axodoviel.

(?

vl APASTHPIOTHTA 1n

H uetewpoloyikn unnpeoia mpogBAeye Ot o1
Beplokpaoiec otic didpoped noAelc Ba eivai
QutéC Tou avaypd@ovral OToVv TapakdTw
rivaka:

AbBrva 7°  ndvw aro 1o undev
Oeooalovikn 3°  kdrw amd 10 undsv
lwdwwiva 5°  kdtw ard 1o undEv
[dtpa 2°  ndvw and 1o undev
AXeEavdpourioAn 8°  kdtw amo To UndEV
dAwpiva 10° kdtw arné 1o undev
ToirmoAn 6° Kdrw ard 10 undsv
Xavid 11° navw amnd 1o undev

[MooorndBnoe va onuelwoeIc oTov XdpTtn aptBuouc mou va ekpedlouyv TiG
OUYKEKPIUEVEC BEPUOKOQOIEC.

APAXTHPIOTHTA 2n
2ToV aQveAKUOTIpQa VoG YKapAd undpxouv Ta kouurid rou PAEnel dirAa.

Tt ekppdlouv ol aplBuol Tou eival yoauueVoL ota KoOUurid;

APAXTHPIOTHTA 3n

d - 2710 dImAavo oxnua rmapatneouue Ot TO agEOAdvo
"—""“_;K““\ ~ nerdelr ora 200 m Kal o Kapxapliag Bpiokeral oe BdBog
200 m kdtw and v em@avela e 6dAacoag;

e

lMooondbnoe va ekpdoeic ue KAtdAAnAoug aplbuous TIG
O€oelc Tou agponAdvou Kal Tou Kapxapia os oxeon ue v
grugpdvela e 6dAaocoac,

¥ ZKE@TOUAOTE
# d Av 0 aplBudc 0 ekppddlel T BEon TG ermgdvelas e 6dAaooac,

0Te 10 agporiAddvo netder ota +200 m Kal O Kapxapiag
Boloketar ora =200 m.

0 m
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Ovuduaotée - Madaivovus

MeTd amnd ta napandvw cUPPwvouue OTL:

Ta oUuBOAQ «+» Kal «—» Agyovtal Tipdéonua.

pdgovtal Tiplv anod Toug aplououg kat toug  +3, +%, +15,% vat +0,352
Xxapaktnpifouv, avtioTtoixa, wg BeTikouq 1) Geticol agifuol
apvnTikoug.

-2, -10, -2895 «a: -0,098
agvntixol agifuol

Ot aptBuol mou cuvavimoaue PeEXPL TwPa nrav

UGVOo BeTIKO( Kal ETTOPEVWS OgV UTINPXE AVAYKN 2¢ WBeQuITWOELS Wov

va xprnotgorololue mpdonuo. H sioaywyr twv avaweo";kuadfé udvo o¢ Geticovs
, , , q agliuovs, usogovius va

apvr]Tu,m)v oplepul)v dnuoupyel m/v GVG,YK,Y] mg Sagaisiyovus To Bedonuo +

TOMOBETNONG MPGONHOU UIPOOTA QMO OAOUS 54 qyr/ va ypdyouus +7

Toug aplBuoug. ‘Etol yiverar ¢gavepd Tolol wagaehdoviug To + Kal

aplBuol eival ol BeTIKO( Kal TTOLOL Ol APVNTIKOL. yedeovus 7.

¢  To undév dev eival oUte BeTIKAG oUTe apVNTIKAG aplBudC.

® Opdonuol Aéyovral ol
aplBuol mou €xouv
TO (310 IpdoNO.

wx. ot agtbuol -3, -0,58 xau —% ¢lval oudonpol xal
ot agtfuol +1,25, +2 as +5 civa oudanuol.
® Etepdonuol Aéyovral ol ?

ap1Bpof TI0U éxouv Ot agiftuol -7 xat +0,58 ¢ivau ¢te@donuol aAld Kal

SLAPOPETIKO TIPOCTHO. ot agiiuol -1,25 xau +% ¢lval ¢Tggdonuol.
® Aképaiol apBpol eival ol puaikoi aplBuol padf ,/—,/f_\\
L€ TOUC QVTIOTOLXOUG apvnTikoug aplbuoug. w=3-2-101 2 3, ..

® Pnrol apBuol eival Aol ot yvwotol pag ewg twpa aplbuol: puaikol, kKAAoupata Kai
dekadikol pad{ e Toug avtioTolxoug apvnTikoug aplduoug.

&)

o)

O1 apvntikol apiBuol sugpavidovral yia mpwtn gopd o€ eva KIveQiko uabnuatiko BiBAi,
e TitAo “Mabnuartikd oe evvea BiBAia” (“Tolou-toavyk-ooudv oou”), mou TOToBEeTETal
Xpovikd otnv nepiodo ¢ duvaoteiag Twv Xav (206 n.X. - 220 u.X.).

2tV Eupwraikn mapddoon o ueydAog EAAnvac uabnuatikoc Aldgavtog, rmou dkuace
otV AAeEdvdpeia ydpw ota 250 u.X. Kal gypaye 1o oykwdes Epyo Tou (13 BiBAia) Ta
"ApiBuntikd”, xonoyuoriolel mowToC ToUG apVNTIKOUG aplBuouc otous evOIdUEOOUG
urtoAoylouoUc Tou, eva we AUon evog rpoPARuaTos avalntel ndvra BeTiko pnTo apiBuo.

J
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Mapdotaon Twv pNTWV aplbuwyv pe onueia uiag eubeiag
® AvBewpnrooupe aplotepd g apxng O Tou nuidEova Ox Twv aplBPwy, TOV AVTIKE{IEVO
autoU nuiaéova Ox’, umopoupe va TAapacTHOOUME TOUG apvnTikoug aplBuoug oe
OUMMETPIKA onuela, wg mpog O, Twv avtloTolxwyv onuelwy Tou TIaploTAvouv ToUg
Betikoug aplBpoug. Me Tov (D10 TPOMo Propouue va Bpouue onuela mou va mapl-
otdvouv KAaouatikoug 1) dekadikoug aplououg.
.3

3
X 2,5 > O 05 -2} 25 »

-3 -2 -1 0 1 2 3 4 8

» O G&Eovag x’Ox mephauBdvel GAoug Toug pntoug aplouols
(apvnTikoUug, BeTIkoUg Kal TO UNJEV).

® H 6€on evdg onueiou A endvw otnv eubela opiletal pe évav aploud mou ovouddletal
TETUNMEVN TOU onueiou.

X' B O A X

To onueio A €xel TETUNUEVN 4 Kal TO onuelo B €xel TeTunuévn 2.

[TAPAAEITMA - EOAPMOI'H

Na ekppacotouv ue TN Bonbeia Twv OETIKWV Kal QpVNTIKWOV PNTWV QpIBUWV:

(a) 13,75 m kdrw amné v emedvela e 8dAacoag, (B) 20° KeAolou ndvw ard 1o
undev, (y) kEpdog 3.368,97 €, (5) auénon katrd 2.527,15 €, () ueiwon kara 50 uovadec
Kal (ot) ekmtwon 15% erti TG Tiune.

Nvon

(q) 1375 m, (B) +20°, (y) +336897 €, (d) +257115 €, (g) -50, (o1) -15%.

APA2THPIOTHTA T'IA TO 21ITI

WY ; / / ; . , ‘ ‘ ¢
AL Ac unoBeoouue, OTL N OTlyun NG YEWnNonG oou eival To undev, dnAadn n apxn me
UETONONC TOU XpOvou. Boec ugxpl Oeka xpovoAOYIES, TTOU apopouV TA TTO ONUAVTIKA,
yia 0gva, MEOOWTIKA KAl OIKOYEVEIaKd yeYovoTa Kal TOMTOBETNOE Ta OtV MapaKdTw
eubela.

30 26 20 -15 -10 -5 0 5 10 15 20 256 30

i oo
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A2KH2EIZ KAl TIPOBAHMATA

1. 2UUNATIPWOE Ta MAPAKATW Kevd:

Ol pntoi mou €xouv MEAoNUOo “+ " AEYOVTQL ..o eva autol Trou
EXOUV MTOOONUO “=" AEYOVTQU ............cocvvvovee .
Ot aptBuol e 10 (B10 TOOONUO AEYOVTQL ..., evaw autol ue

OlAPOPETIKO TTOOONIUO AEYOVTQL ... .
21nv eubeia Twv aplBuwv, de€ld Tou UNdEVOG LPICKOVTQL OL ........................... :
ontol Kal aploteod TOU JUNOEVOC Ol ........c..o.oveeeee . ontot.

9. Na karardéeig toug napakdrw aplBuous oe OUO OUABEG, TOUG BETIKOUG Kal TOUG
apvnrikoug: -3,1, +5, +8, =20, 7, -3, 18.

3. TortoB6etnoe va “x” otnv avtiotoixn 6gon SQSTO NAOOZ
(a)  Or1 akdAoubBor aptbuol eival dAol Betikol: +1, +5, +216, +3701 1 ]
(B) O apiBuol mou akoAouBouv eivai dAot apvntikoi: -3, -8, 7, =22 1

Ol eNOUEVES TPEIG ELWTIOEIG QVaAPELOVTAl OTO OXTUA TTOU AKOAOUBEL

X" A M O K X
o0 +to o te o t+ot+ot+o+—
-4 -3 -2 -1 0 +1 +2 +3 +4

(y) H tetunugvn tou onueiou K eivai +2
(0) H tetunuévn tou onueiou A eivai —4
(e) Ta onueia K kat M Exouv tnyv idia TETUNUEVD

A00
00

Y, >ta euyn apiBuwv rou akoAouBouv va Bpelg motol aplBuol gival oudonuol Kat molol
elval etepoonuol. (a) 3 kat +3, (B) 2 kat 5, (y) -2 kat —4, (0) 7 kat +9, (€) -2 kat 1,
(otr) 17 kat =20, (¢) -9 ka1 3,2, (n) —10,5 kat 11, (6) -3 kat —100, (1) +6,7 kat +12,3.

5. Na ekppdoelc Le pnTouc apiBuoUs TG napakdtw meoTdoelg: (a) KardBeon 50.000 &,
(B) AvaAnyn 78.000 €, (y) Auénon uiobou kard 500 €, (0) Meiwon emtokiou katd 1
povdada, (€) 30 uetpa apiotepd.

6. Bosc m AéEn nou oxnuartietal and ta yoduuara ue tetunuéves —6, 10, 9, -9, 5, -5, 0
OTO MAPAKATW OXNUA. 2T OUVEXEIQ Ypaye U’ autd Tov TPOMO &va Ovoua TMou Oou
QpETEl.

WoTP=MKOZABOATITEHI ANTI XY XQ
<“—0—0—0—0—0—0—0—0—0—-0—0-0-0-0-0-0-0-0-0-0-0-0-0-0—>
X 1110987654321 012345%6 7 89101112 X

{. Taonusia A kai B éxouv tetunuévec a kai B, avriotorxa. Na Boebei n TeTunuévn Tou
ugoou M tou tunuarog AB otav: (a) a = +5kaif = +8, (B) a = 4 kai B = -13.
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A.7.2. AmOAuTn TP pntou - AvtiBetol pntol - ZUykplon pnTwv
APASTHPIOTHTA 1n

(?
{2t * Boeg nmooeg povades angxouv ano my apxn O tou aéova ta onueia A, B, I kat A.

APAXTHPIOTHTA 2n

2Tnv napakdrw eubeia Boeg TIC TETUNUEVEC TwV onuelwv M' kat M.

M’ 0) M

9 8 7 6 5 4 3 -2 -1 0 1 2 3 4 5 o6 7 8 9

Ti mapatneels yia TG TETUNUEVESG TwV onueiwv M' kat M,

[MooondBnoe va Tornobetroeic otV napandvw eubeia Twv pnrwv 1a onueia A’
kat A riou arniexouv and v apxn O tou déova 3,5 uovddeg.

Kdve 1o 010 yia ta onueia B’ kai B mou anéxouv and v apxri O tou déova 6

UOVADEG.

Ovuduaote - Madaivovue

® H amdAutn Tun evog pntou aplBuou a ekppdlel TV andoTtacn Tou onpeiou pe
TeETUNMEVN a ard Tnv apxr O Tou dEova kal cupBoAietal e |al.

®  AvriBetol ovoudcovtal duo aplOpol —;2 , Q , +,2
mou elval eTepOOMNUOL KAl €XOUV 2 > —2—
NV dla andéAutn Tun. -2| = |+2| = 2

o avtiPetos Ttov +5,1 ¢ivail o -5,1

¢ O avribetog Tou x elval 0 —x. , '
o avtitetos tov -2F ¢ivai o -(-29)=+2F

sf . L . .

¥ Tf » H andéhum T evég BeTikol apiBuou @x. |+9,63| = 9,63

N - elval o (dlog o aptbudg.

P HamndAutn Tiur evog apvntikoU apduol gy \_3,4\ =484 = -(-84)
elval o avtiBeTdg ToOU.

» H andéAutn T Tou undevée eival To wx. [0 =0
MNBEV. addotach g addatach g
¢ Avo onuela mou Bplokovtal ce {on amodotaon, i ¢
defld kal aplotepd and My apxn Twv agdvwy, — Ot Oo—+—o—+—o0—+-o0—
€X0UV TETUNUEVEG, avTiBeToug aplBuoug. _3 0 3

N

2

21-0027 book.indb 118 16/1/2013 9:43:21 up



Mepoc A’ - KepdAato 70 - Octikol kat Apvntikol AptBuol - 119 -

APAXTHPIOTHTA 3n

Mia Kpua ugpa Tou xeiuwva o Kaorac koitouoe 1 Bepuokpaocia kdbe duo wpeg. Ot
evoeltelc Tou BepuoueToou, ou EBAene, palvovral mapakdrw:

800

Mrnopeic va karaypdyeic oAec Tic evdelelc Tou BepuousToou e auéouoa
n pBivouoa oelpd;

Ovuduaotée - Madaivovus

» O peyaAltepog amd dUo pnrouc aplduouc eival ekeivoc Tou Pploketal
de&lotepa amod Tov dAo Tdvw otov d&ova.

10:00 1200 1400 1600 1800 20:00

+3
+
0 0

by oo b b

Kdbe BeTikdg pntdg elval peyaAdtepog and KAbe apvntikd pntd aplOuod.
435 < -35<- 2. <-06<0<06<+ 5 <+35<+435

¢ To undév eival LKPOTEPO amnod KABe BeTkO aplBuod kat %X, <29 kal -3,8<0
peyaAUuTepO amnod KABe apvnTikd aplouo.

¢ O peyalutepog ard dUo BeTIkoUg pntoug eival ekelivog 12,67 < 15,49
mou €xel TNV PeyaAUtepn amdAutn Tiur, dnAadr autdg didti
nou Bpioketal de&ldtepa amd Tov AAO dvw otov dgova. \2,67\ < ‘5;3 9‘
; 2 = . ‘g . -6, < -37
¢ O peyoAutepog aro dUo apvnTikoug pntoug eival ekelvog 16
(0TI

ToU €XEl TNV MIKpOTEEN ATTOAUTN TIUr, dnAadr) auTtodg Tiou
Bploketal deEdTepa amnd Tov GAo mdvw otov dEova. 1-68| =648 > 33 = |-33|
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[TAPAAEITMATA - EOAPMOIE2

1 21ov déova twv aptBuwv va tornofetnbouv ot apiBuol:

(a) -2,25, (B) -3,33, (y)-1,75, (3) +%, () +4,75 kai  (0T) +3,66.
Nvaon

9
1,75 T 366 4,75
333 225 -1 0 1

333 < -225 < -135 < +% < +366 < +475

9. To onueio K gxet tetunuéevn —7. Na Boebel 1o onueio A ue avtibetn TeTunuevn.
Nvan
K A\

7 6 5 4 3 2 4 0 +1 +2 +3 +4 +5 +6 +7

Mdvw oe d&ova x’Ox Bpiokoupe To onuelo K ue TeTunuévn -7.
Tote 10 /\ €XEL TETUNUEVN TOV AplOud +7.

3. Edvn andiumn Tiuri tou apibuod a eivat 2, va Boebel o aploudcs a.

Nvon
Epdoov a=2 1d1€ O a = 2
aplepoq, a Ba elval, ,sws 0= ‘2/\‘: +2
To +2 efte 1o -2, doT | | | | | | | | |
+2= 2k -2 = 2. 4 3 2 4 0 1 2 3 4

Mapammpoupe &1L ol aplbuol -Z kat +2, éxouv Tnv dBla amdéAuTn T ald avtiBeto
MPAoNUO.

A2KH2EIZ KAl TIPOBAHMATA

1. 2uunAnpwoe Ta Mapakdarw Kevd:
H ariéotraon tou onueiou, e To Oroio avanaploTdveral vac pnrog aplbude, amo

™mv apxn tou déova AEyetal ............... TOU aplBuoU Kat eival TTAVTA ...................
aptBuaoa.

Auvo pntol apiBuol mou gxouv Tnv (dia amoAutn Tiur] Kai eivar eTeOOoNUOL
AEYOVTQL ..o

Av gvac aplbucc a eivat GsnKoq 0 QVTIBETOC TOU ENVQU ... .
Av n anéAutn tiun evog apibuod eival ion ue 6 Tote 0 aplBudc eivai o ... no....
Ao dU0 BeTIKOUG pnToUc UIKOOTEPOG VAl EKEIVOG TIOU EXELTNV ....ov.vooveee .
anoAuTn Tiun.
()  Ano dUo apvnTikoug pnTouG UEYAAUTEPOG elval EKEIVOG TTOU EXELTNV ........cocvve...
anoAuTn Tiun.
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9 Na OUUTIANPWOEIC TOV TTivaka 1mou aKOAoOUBEl:
ApIBLOC 273 +766 -1,05 0 +807 -8

Arnéoraon Tou onueiou rou avtiotolxel
arnd v apxri Tou déova

3. Tonobemoe gva “x” oty avriotoixn B€on. SQSTO NAOOX
(a) loxuet n aviodtnta: -5,7 < 5,7. ] [
(B) loxvel n aviootnta: -7,6 > -6,7. 1 ]
(y) 2mvaviodmnta 2,3 < x < 4,7 0 x uropel va 1dpel 2 akEPAIES TIUEG. 1 [
(0)  Yndopxouv 5 akpiBws akgpalol mou aAnBevouv T OxEon: -2=x=+2. ]
(e)  Auo aképalol e avtiBeTo mpoonuo eivai avtiBeTol. ]

Y., Bopeg v ancAutn tun twv pntav: (a) +7,25, (B) 2,5, (v) +16, (5) 20,05, (€) -58.
5 Bpeg Touc apiBuouc rmou gxouv we arndAutn tiun: (a) 100, (B) 21,7, (y) O, (8) 7,03, (€) 5,2.

6. >uunAipwoe Tov nivaka:  APIBHOS 1 -19
AvtiBetog 8 12
AnoAutn tiurj 2 7

{f. Tonodemoe orov dfova x' Ox Ta onuela e TETUNUEVES:
-9, 5,5, +8, -3, -7,25, +1, +12, +3, +9. [Noia and autd eivai CUUUETOIKA WG TTOOC
™mv apxrn Tou déova;

3 2xediaoe tov déova x' Ox, ue KardAAnAn uovdda yia va napQotioelg Ta onuela ue
" Tetunuévec touc aplBuolc: —20,5, +15, 39,75, —68,25, +70, +52,25,+43, —69.

Na ouykpiveig Toug apiBuoug: (a) +41 kat +38, (B) 9 kat 11, (y) -3 kat -2, (3) -9 kai
-16, (¢) 7 kat =8, (otr) 0 ka1 -3, (¢) 0 kat +4.

10, Na ouykplvelc Toug aplbuouc: (a) 11, =11 kat | 11|, (B) =3, +3 kat |3. Ti ouunepaivelg,

44. Na ypdyeis Toug apibuoug: -2, +7, +15, -3, 0, -4, +5, -8 kat —10 o auouoa oelpAd.

19. Na ouunAnpwoeig e 1o KatdAAnAo ouuBoAo: <, > 1) = 1a Kevd, WOTE va MEOKUYOouV
aAnbeic oxéoeig: (a) -3 ... -8, B) -4 ... 10, (y) 0 ... =1, (d) +3 ... 0, (¢) =5 ... =5,
(o) =5 ... —(+5), (O |+7 ... |-7, (n) —(-8) ... -8, (6) +3 ... =(+4), (1) 0 ... |-4.

13. To x napiordvel Evav aképaio aplBuo. a nmoleg TILEG Tou X 6a IoXUOUV Ol OXEDEIG:
(@) -183 <x<-8 B)—4>x>-5 (y)-2<x<b5
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A.7.3. Npdobeon pnTtwv aplOuwyv

APA>THPIOTHTA

H Tiurj evéc mpoidvrog
auénbnke ouvexdueva
oUo Qopeg: H mowtn
auénon ritav 8 € kat n
oeUtepn 6 €

H Tiur evéc rooidvroc
Uelwbnke ouvexoueva
ouo @opéc: H mowtn
ueiwon ritav 8 € kai n
oeUtepn 6 €

H Tiurj evéc mpoidvrog
auénbnke katd 8 € Kai
UeTd uelbnke kard
6 €

H Tiun evoc mpoidvroc
UelwBnke Katd 8 € Kai
uerd auéribnke kard
6 €

£

Ovuduaotée - Madaivovus

¢ Na va npooBgooupe dUO opdONUOUG PNTOUG
aplBuoug, MPOOBETOUE TIC ATIOAUTES TIUES TOUG
\ - KaLoto dBpotopa Bacoupe TO MPOONUO TOUG,

21-0027 book.indb 122

(+8) + (-6)

(-8) + (+6)

(+8) + (+6)

(-8) + (-6)

apléuouc, apalpoupue ard n YeyaAUTepn
UIKEOTEPN AMOAUTN TIUN kal ot dlagopd Bdalouue
TO TIPACNO TOU PNTOU We TN heyaAUTtepn andAuTn Tiun.

Mepoc A" - KepdAaio 70 - Octikol kat Apvntikol AptBuol

) 2e KdBe ula and TG MePIMTWOoEIG TToU TIEPLYPAPOVTAl OTOV MPWTo nivaka, va Boelg
A orov OeUTePO Tivaka Tnv modobeon mou TG avTioTolXEl Kal TEAOG TO QvTioTol O

14

Meiwbnke
katd 14 €

—2

Meiwbnke
Kard 2 €

+14

Auénbnke
kard 14 €

(+4,5) + (+62 = +147

(-45) + (62 = -147

(+45 t+ (-62 = +23
(-65) + (+62 = -23
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Id10TNTES TNC MPOOBEONC

TTagatngoviug dtt: TevIKA Loxvel oTL:
(+15)+(-23)=-04 > AvTipeTaBeTIKY) IBISTNTA
(-23)+(+15)=-04 (Mmtopoupue va aA\dloupe T oelpd Twv

dU0 MPOooBETEWV evog aBpolouatog)
a+B=B+a

(2N HE2NHBD T 10+ (047 -18p  mpooetaipiomikn BiémTa

L1+ E2n (207 (+1,3) +(-30)= -16 a+ (B+y) = (a+B) +vy
(+15) + 0= +15 » To dBpolopa evig pntou He TO UNdEv
0+(-22)= -23 looUTal e Tov (310 Tov PNTo.

a+0=0+a=aqa

I +2)r=0 n

4 9 P  To dBpotoua dUo avtiBetwv apBuwby
9 9 elval undév.
(-7)+(+7)-0 Q+(-a) = () +a=0

[TAPAAEITMATA - EOAPMOI'EX>

4. e a noAn naparneribnkav ol apakdrw AQuEOUEIDOEIG TNG BEpLOKPaoiag:

ADXIKEC BEpUOKOQOIEC Auvéoueiwoelc Bepuokpaoiac
(a) Bpddu +1°C Vv enduevn uepa auénénke kard 4°C
(B) Meonusor —1°C 10 Boddu uelwbnke katd 2°C
(y) Bpddu -2°C Vv enduevn ugpa auénénke kard 5°C
(5) Meonusot +5°C 10 Boddu uelwbnke katd 7°C
(e) Meonugor -3°C 10 Boddu uelwbnke kard 3°C

[Mowa ritav n TeAiKr} Bepuokpaoia oe KdBe TepIMTwon);

Nvon
(@) Tnv emopévn nueEpa n Bepuokpaocia €xel augnBel katd
4°C, dnAadn éxel petapAnOel katd +4°C.
H Beppokpaocia 6a eivat 5°C mdvw armd 1o undeév, doTL:
(+1) + (+4) = +5

(B) Amo —-1°C n Bepuokpaoia petwbnke katd 2°C, dpa
ueTaBAONKke katd —2°C.
H véa Beppuokpaoia sival -3°C, didTL EXOULE:
(-0 + (-2) = -3

21-0027 book.indb 123 16/1/2013 9:43:39 up



- 124 - Méepoc A" - KepdAaio 70 - Octikol kat Apvntikol AptBuol

(y) Zmv nepimtwon aut n Bgpuokpacia and —2°C, auén-
Bnke katd 5°C, dnAadr| £xoupue uia UETABOA] +5°C.
H Bepuokpaoia éptrace otoug +3°C, diOTL:
(-2) + (+5) =

3 .
0 T+5

(+5) + (-3) = -2

() Amo 3°C n Bepuokpacia pelndnke katd 3°C, dnAadn
ueTaBAONke katd —3°C.
H Bepuokpacia €yive TeAikd 0°C, dIoTL:
(+3) + (-3) = ¢

(d) H apxikn Bepuokpacia rtav +5°C Kkal pelbdnke Katd
7°C, dnAadn) €xoupe ula HeTaBoAn katd -7°C.
H Bepuokpacia €yive, TeNkd —2°C, didt:

9 Na urntoAoyiotouv Ta napakdrtw abpoiouara:
(@) (+56) + (+8,7) + (-3,2) + (-6,9) + (+3,2) + (-7,4) Kai
B) (-1.8) + (+4,8) + (+9,7) + (-4,8) + (-3,4) + (+1,5).

Nvon
(a) (+56)+ (463 )+ (-32)+( 69 )+ (+32)+( -14 )=

= (156)+(+63)+(+32)+(-32)+(-69 )+ (-14)=
(xwpiCoule TOUG apVvNTIKOUG amo Toug BeTIKOUG)

=(+1%5) + (-135 )=

(MpooBETOUE XWPIOTA TOUG APVNTIKOUC KAl TOUC BeTiKoUg)

:("1:3)+("4:J)+("3:4)+(+4a3)+(+9:7)+(+1:5)=
= (-10) +(116) = 46
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A2KH2EIZ KAl TIPOBAHMATA

Torto6etnoe gva “x” otnv avriotoixn 6gon.

ol duo pntol eivar apvntikol aplBUOl.

ol duo pntol eivar Betikol aplBUOl.

(e)  To dBpoioua evdc pntou Kal Tou avtiBetou autou eival tdvra Undev.

2. YroAdyioe Ta abpoiouara:

(@) (+4,05) + (+6,15), (B) (+5,03) + (+4,07), (y) (+2,7) + (+97,3),
(0) (+26) + (+11,4), (¢) (+7,25) + (+8,75), (o1) (-3,5) + (-2,5),

(a)  2touc pnrouc apibuouc n mpdobeon onuaiver ndvra avénon.
(B) Av 1o dBpoioua duo pntwyv eival apvnTiKoG aplBudc, TOTe Kal

(v) Ava+Bp=0, (a, f#0) 101¢ 01 a Kat B eival avtiBetol pnrol aplBuol.
(0) Av 1o dBpoioua duo pntwyv eival BeTIKOC aplBUOC, TOTE Kal

- 125 -
SQSTO  MOOS
I
I R
I R
I R
I R

¢ (-1,3) + (-5,2), (n) (-7,15) + (-4,85), (6) (-5,25) + (-9,75), (1) (-13,7) + (-6,3).

3. YToAdyioe ta aBpoiouara:

(@) (+4,05) + (-6,15), (B) (+5,03) + (-4,07), (y) (-2,7) + (+97,3),
() (-2,6) + (+11,4), () (+7,25) + (-8,75), (o1) (+3,5) + (-2,5),

@ (-1,3) + (+52), (n) (+7,15) + (-4,85), (6) (-5,25) + (+9,75), (1) (+13,7) + (-6,3).

Y, Suunipwoe tov mivaka: 4 =8 —11 +17

-5
+9
4
21

5 TortoBetnoe ora kevd Ta KardAAnAa mpdonua, wote va mpokUuYouv aAnbeic 100TNTeG:

(@ (..6)+ (8 =-2 B) (+5) + (...5) =0, (y) (+7) +(...9) = +16,

&) (.9 + (.8 =-17, () (..6) + (...5) = +11.

:

.

.

\

6 E&€taoe av gival uayikd ta tetpdywva: 1
(Mayikd Tetpdywva eivar autd ora oroia

+4

+24

2,5 |

—

n npdoBeon Twv aplbuwv kdbe othAng i > —2

+3,5

Wy

—

yoauuneg, kabwg kar twv dlaywviwv | 43

4.9

+5,9

—

ToUC, Olvouv To (010 akpIBwWS dBpoiouq).

7. YToAdyioe ta aBpoiouara:
(@)  (-3,8) + (+2,8) + (-5,4) + (+8,2) Kai

B) (-35) + (-9,99) + (+2,5) + (-15,75) + (+20,75) + (+9,99)

8 YrioAdyioe ta abpoiouara:

)t )t (+2)+ 5y b (+ L)+ 20
@ (+2)+ L)+ (+2)+ -5) + (+L) + -2 ka

1 5 3) 4 (L
B (+=2)+ EZ)+(+5)+ (55)
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A.7.4. Apaipeon pnTwv aplOpwy
APAZTHPIO THTA

_ ZTo oxrua BAEnouue T pEon Bepuokpacia wag MEPIOXIS yia Toug 12 [rjveq Tou

\  XOOVOU 0 OUYKEKPIUEVN DPQA TNG NUEPAG.
I I I M7

s
. [ Map. Amp. Méiog louv. louh. Auy. Zerr. OkT. I
Oef. ’

lav.

Oepuokpaoia

[oiog eivai o o (eoToG Urvag Tou ETOUG Kal MoloG O TIO KPUOG;
[Mowa eival n diapopd Beplokpaoiac UETAEU QUTWY TWV UNVAV,
[Mowa eival n diapopd Bepokpaciag UeTa&U KABe OUO dIAdOXIKWV UNVV,
Ovudunaote - Mabdaivoviug
¢ [avaagap€ooupue anod tov aplBud (+85)-(+62)=(+85) +( -62) =

_ a Tov aplBuo B, mpoobEToupe oToV =85-62=23
,  f a Tov avtiBeto Tou B. (+65) - (-62) = (+85) + (+62) =
/ a-B=a+(h) =85+ 62 = 143

| & >Toug pnroug aplBuoug n apaipeon peTatpEneTal oe MPOCOEOT KAl EMOUEVWG
elval mavra duvarr] (dnAadr, dev amnaireital va eival 0 JElwTEOG TTAvTA YeYAAU-
TEPOC aMd TOV APAIPETED, OTIWC (OXUE PEXPL TWPAQ).

Artalolpr nmapevO€oewyv

2¢ agkeTes WeQudTWosls agiiuntiiv Wagaotdoswy eugavifovtal Wegloodtegol Tov gvds agiiuol
Ue Ta Wgdonud Tovs utoa o¢ Wagevitosls, WdgooTd @8d TIS odoigs Wdogel va
widgxowv ta Wedonua + 1 - . Tla va adaislyovus Tis wageVizoels sgyajduacte ws fris:

¢ Ortav pia mapgvbeon €xel umpootd Mg 1 +  (+5) + (-F) = +5 - F = -2
" 68Y EXE np?owo)' ALELSLe e (91-6,2+3,4) + (-3,5+10-6,3) =
arnaAe(Poupe paldl pe to + (av €xel) kal va
ypdwoupe Toug OPOoUC TIOU TIEPIEXEl de Ta - 91-6,2 + 34-15 + 10-6,3
nMpPAoNud Toug.

¢ Otav pa mapévleon éxel unpootd me 10 -, (-9) - (-} =-5+ F=+2
urtopoupe va Tnv arnaAeipoupe padi pe to — kal ~(91-6,2434)-(-1,5+10-8,3) =

va YPAPouue TOUG OPOUG TIOU TEPIEXEL HE
avtiBeta mpdonua. = -9,1+6,2-3,4+1,5-10+4,3
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[TAPAAEITMATA - EOAPMOIEX>

Eva Boddu 1o Bepuduetpo oto unarkovi evog omitiou £deixve -3 °C Kal uéoa oro
onit 18°C. Néon nrav n diapopd Bspuokpaciag;
Nvon
> To MPOPANUa ¢nrdel va uroAoyiooupe M dlagopd Twv
! Beppokpactdv, dnAadh T dtagopd (+18) - (-3).

‘f Av Tiapatnperiooupe To oxnua Ba douue OTL N dlagopd
[ BeppoKPACiaC HETAEY TOU E0WTEPIKOU TOU OTITIoU KAl TOU
eEwteptkol Tou Atav +21°C.

>Uupwva e Tov oplopd TN agaipeong pNTWY Ba €XOUUE:
(+18) - (-3) = (+18) + (+3) = (+20).

21

‘Evac Eumopog xpwotdel oTov mpounBeutr) Tou 897,56 € Kal Tou opeilel Evag meAdTne
527,42 €. [100a € npéenel va exel 010 TauElo yia va EeEXPEWOEL,
Nvon
Av x elval To mood Twv xpnudTtwy Tou xpetdletal, 6a sivat:
x + (+#521,42) = +897,56. Tvwp(Coupe oti: ¥ = (+897,56) - (+521,42).
2Uupwva pe Tov kavova Tne apaipeong pnTwy, €xouue OTL:
x = (+8971,56) + (-523,42). Apa, x = +(897,56 - 52342 1 x = +370,14 €.

3 Na AuBouyv ol eélowoelg: (a) x + (+3) = (-9), (B) (-8) —x = +7.

Nvan
(@) Aveiva:x + (+3) = (-9) 161 X = (-9) - (+3) | x = (-9 + (-3) K, x = (-12).
AnAadn, ¥ = -12.

(B) Eo@ doov(-4) - x = +F Ba woxvel 6t (-§) = (+7) + x kal eniong:
x=(-8) -+ 1 x=(-8) + (-3 dnradn x = -15.

Y, Na Boebel n tiur) e napdotaong: -13 - (0,38 - 11 - 13) + (0,38 - 11).

Nvaon
‘Exoupe: -13-(028 - 11 - 13) + (038 - 11) =
= 13-038+11+13+038-11=
=-13+13-038+038-11+11=
=0+0+0=0.
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A2KH2EIZ KAl TIPOBAHMATA

4. Tomobemoe eva “x” omnv avtiotoixn Bgon. SO3TO NABOL
(a) 2Touc pntouc apiBuouc n apaipeon onuaivel mavra eEAATTwon.
(B) Avn dlapopd duo pntwv elval apvntikoc aptbudg, TOTe Kal ol
: ouo pnrol eival apvntikol aptBuol.

B (y) loxuet otnv agaipeon n avtiuetabetikn ididmra:. a-pB =L -a.

B
]
(5)  loxUel OTL: 6 — (+8) + (+5) + (=3) + (2) + (1) = 0. -
B
]
]

i
]

(e) Adon g elowonc x + (-3) = -2 eival o apiBuog +1 .
(ot) O1 g&ilowoelg x+(-2)=+5 kalt x—(+7)=—10+(+5) €xouv v
d1a Adon.
(Q)  Nuon e e&lowonc x — (-2) = -8 + (+7) — (-4) elval 0 apiBuog +1 .

00 0000

2. YnoAdyioe ¢ S1aPopEG:
@) 5~ (-7), (B) -8 - (+8), (y) 2 - (-15,2), (5) 14,55 — 18,45, () ‘% ~ (-

~ N

).

3. Kdve g npdéelg:
@ |+3 + -2 +[-9, (B)-20 +-10 - 1+10, (v) -8 —|-2 +[-5] -[+6.

Kdve Tic npdé&eic:
(@) (+5) = (+3) + (+8), (B) (-25) + (-4) = (-10), (y) (+12) + (+2) - (-8).

a B a+p a-f

5, JUUMANpwoE ToV Tivaka JUe ToUG +3 5
KatdAAnAouc apiBuoug: 8 +10
2 5
-9 +6
6. NaAdoeis 1 e&lodoeig: (@) x + (-8) = -18, (B) x + 12 = =14, (y) x+% :%,
(%) x—g =2,
a B a-B pB-a
t. JUuUnANpwoe TIC OUO TEAEUTAIEG OTIAEG TOU TTivaka: 7 3
Tt ouunepaivelg yia Toug aplBuouc twv U0 autwVv P 4§ 3 21
oAWVY; -5,55 2,45

3 | 21

8. YTIoAdyioe TV Tiun Twv napaotdoewy ue dUO TEOTOUG: (a) 11-(12-2)+(10-5)—(8+5),
—(13,7-2,6)+14,8-(-8,7+5), (y) L—~(3 -2 )~(L +2),
(B)~(13,7-2,6)+14,8~(-8,7+5), (v) L~(3-5)«(Z +32)

x 35 1,89 -1
9. Suunirpwoe Tov nivaka: y SO0l IS -
z 23 311
xX+y+z 0 022 1
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A.7.5. TToANQTTAQCOLACOMOG PNTWV APLOUWY
APAZTHP/O THTA

Evac guriopog olaniotwoe, 0Tl KABe nueEEa Tou TeAeutaiou +524 5 %

OEKANUEOOU TWV EKMTTWOEWV EBYyacle KEPOOG 524,5€.
To ernduevo, ouwe, dekanuepo eixe Kabnuepivn Cnuid 265,4€.

Eivar yvwotd, ot ora Aoyiotikd BiBAia 10 k€pdoC Karaxw-|
oeltal we BeTiKn} eyypar Kai n {nuild wc QoVNTIKT).

AnAadrj, To OUVOAIKO KEPOOC Yia TO OEKANUELO TWV EKTITWIEWV
Oa eivar (+524,5€) + (+10 nuépec) Kali yia TO EMOUEVO
oekanuePo N oUVOAIKY) ¢nuid Ba eivar (-265,4€) « (+10 nuEPES)

[MooomndBnoe va Bpeic To arnotéAeoua Twv napandvw medéewv xwpeic va KAvelg
TOUC rToAAanAaciaououg.
Ti mapatneeic yia To MedonNUO TwV ArOTEAEOUATWV,

) ., Alariotwvoupe, Aotmov, ot
if To ywvéuevo dUo BeTIkwv pnTwV elival BeTIKOG pnToC.

P To ywvéuevo evic BeTikoU Kal evoc apvnTikou prtou eival apvnTikog pntoc.

Ag doupe TwPA TGS BPIoKOUPE TO YIvopevo U0 apVvNTIKWV aKepaiwy.

(-10) - (+9) =-90

(-10) - (+8) =-80 SNUEIWVOULE TOUG TIOAAMAAcoIacpoUs dUo Tapayoviwy,
(-10) - (+7) =-70 and Toug omnoloug o €vag pevel otabepdg, To —10, kat o
(-10) - (+6) = -60 AdA\og pelwvetal dladoxikd katd 1 kdBe popd.

(-10) - (+5) = -50

(-10) - (+4) =-40 Mapampoupe GTL Ta yivopeva augdvovtat dladoxikd kata 10.
(-10) - (+3) = -30

(-10) - (+2) =-20 Av uttoB€ooupe OTL Kal UeTd TO PNndeviouod tou OelTepou
(-10) - (+1) =-10 napdyovta Ta yivoueva ouvexiCouv va auEdvovral pe Tov
-10)- 0 =0 (dlo TpdMo, TIPETEL va oplooupe OTL:

=10) - - = ; (-10) - (1) = +10= +(10 - 1)

=10)* (-2) = ; (-10) * (-2) = +20 = +(10 - 2)

(-10) - (-3)= ; (-10) - (-8) = +30 = +(10 - 3)

(-10) - (-4) = ; (-10) + (-4) = +40 = +(10 - 4)

Alamom)vouus ETIOPEVWG OTL:
To yivépevo dUo apvnTikWV akepaiwy eival BeTIKOG akgpalog.
MevikdTEQA!

P To ywdpevo dUo apvnTIKWV PNty eival BTIKOG pnTdg.
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Ovuduaote - Madaivovue

® [0 va noAamnAactdooupe dU0 OPOONOUG PNToUg
) . apBuoug, moAanAacldloupe TIG ATIOAUTEG TIMEQ
5, ']lf TOUG Kal OTO YIVOUEVO BACOUME TO TPOONHO «+». ( _15 )« ( -22) = (+33)

(+15) * (+22)=(+33)

AnAadny: + -+ =+ kat —--=+

® [la va moAanhactdooupe dUo ETEQOONLOUG PNTOUG

apIBLOGG, TOAAMaoIdZoups Tic andhutee Tge (F25) * (-22)=(-33)

TOUC Kal OTO YIVOUEVO BACOUNE TO TIPOCNUO «—».
AnAadr); + -+ —=- kAt —-+ =-—

(-15)(+22)=(-33)

&
O Aiépavroc mpwtoc eioayel v ewola <A<y » (apovntikdc) diatunwvovtac Touc
Kavovec TG mpdéng tou moAdamAaciaouou Ue v EKPpacn:

AENVIS NI AN ORI YAPEIN, ASNAS <[l YNAPEIN NOI€] ASIIN>

Id16tNTEG TOU MOAAAAACLaCGOoU

TTagatngovie dti: Tevikad loxvel oTi:
(+15)+(-22)= _33 P AvtiueTaBeTikn 1B10TNTA
(Mnopoupe va aA\dloupe tn oelpd dUo
(-22)(+15)= -33 TAPAYOVTWV eVOG YIVOUEVOU)
| a-B=B-a |

(-0,5) ‘[ (+2,2) o (-3,5) ]= (-0,5) 0 (-7,?) = +3,J5 » npoo'g'[alplo-[u(f] léléTr]TG

[(-05)-(+221-(-35)=(-11) - (-35)= +345 | a-B-y =(@p- Y|

1(+15)= (+15) * 1= +15 P To ywépevo evég pntol apt8uol pe
povada (ooutal Ye Tov (810 Tov aplduo.

1.(-2,2)=(-2,2).1:—2,2 |1'G:G'1:Q|
0,15 - (-5) + 1,85 - (-5) = P EmueptoTikn 1S10TNTA ToU MOAAATIAACIACUOU
(-0.75) + (-9.25) = -10 WC TPOC TNV TIPSCBEDN Kal TV agaipeon:
§(015+185)(-51=2(-5)= 10 (S B+YI=wBray]safaBy)=apay

® O pnrtoi aplBuol a kal B Aéyovtal avtiotpo-
(+2) - (+1)=+3 -1)=1 @ol, dtav eival dAPopot Tou UNdevog Kal To
2 2 yIvouevo Toug eival (0o pe Tn povada:

2y .(-3)= 2.3)=
R T

(-0.25) - (-4) = +(0.25 - 4) = 1 O kabévag amd Toug a kat B eivat avtiorpoPog
' ' ToU AAAOU.

il

0 ¢ To yivouevo evog pntou aptBuou erti To undév

(-13) - 0=0 1 0 -(+%)
looUtat Ue TO PndEv. |0 ca=a-:-0=0
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MvopeEVO TIOAWV TTapayoOvVTwyv
[we epyalouaote otav EXOUE va UTTOAOYIOOUUE Eva YIVOUEVO LUE TTIEQIOOOTELOUC ard dUO
napdyovrec,

M'vwplCoupue OTL TO YIVOUEVO BETIKWY PNTWV elval mdvta BeTIKG. Av UTTdpXEL Evag TTApAYovTag
Tou elval apvnTIkOC UETATPETIEL TO YIVOUEVO O ApVNTIKO. 2TNV TEPITITWON TIoU UTIAPXEL Kal
OeUTePOC APVNTIKOG MAPAYOVTAC EAVAPETATOEMEL TO YIVOUEVO O€ BETIKO K.O K.
Apa:
¢ [a va uroAoyiooupe €va yivouevo TMOAWY mapayovtwy (ou kavévag dev eival
uNdEv), moANanAaotdloupe TIG artOAUTES TIUES TOUG Kal OTO Yivouevo BACOUE:
® To mpdonuo +, av To MANBOC TWV APVNTIKWY TapayovIwy eival aptio (Juya).
® To mpdonuo —, av To TMANB0G TWV APVNTIKWY TIApAyovIwy eival epittd (uovo).

@ Av Touldxiotov évag napdyovtag efval undev, Tote Kal TO YIVOUEVO eival (00 e undev.

To onuelo Tou TMOANATIAACIACUOU «*» PETAEU TWV YPAUMUATWY KAl TWV Tapevesoewv
napaAeimeral.

[TAPAAEITMATA - EGAPMOIE2
4, Na urtoAoytotouv ta yivoueva: (a) (-1,4)-5, (B) (+§ ) (=2,1), (y) (-10)-(-0,7).

Nvan
(@ (-14)-5 = (14-5) = -7

2y (.21)=+(2.27 =
(B) (+3)( 21) (3 20 = -14
() (-10)-(-0,9 = +H10-0,9 = +7

2.  Na unoloyioteil To yivouevo (-1)a, dtav To a najpvel TG TUES: +3, —1,2, +%, 2.

Nvaon
NMaa =+3 evac (-0(+32) = -3 Naa = -12 eivac: (-1)(-1,2) = +1,2
faa =+% eivar: (-1)(+ %F—% NMaa = -2eivac (-10(-2) = +2

3. Na dexBel o1 (a+P)(y+9d) = ay + ad + By + Bo.
Nvan
2UPpWVA e TNV ETIUEPLOTIKN 1BIOTNTA, EXOUME:!
(a+8)y+d) = (a+8)y+(a+8)d = ay+8y+ad+4d
4, Na unoAoyiotel n tiurj Twv mapaoctdoswv: (-1)(-20)(+ % )(=3)(-0,25).

Nvan
(-1(-20)(+ %)(—3)(—0,25): (MAB0G apvnTIKdV Iapaydviwy 4)

= +(1-zo-§-3-o,25> = +20-2-0,25) = H40-0,25) = +10
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A2KHXEIZ KAl TIPOBAHMATA

Na ouunAnpowBouv Ta nmapakdrw Kevd:
(@)  To mpdonuo Tou YIVoUEVOU dUO OUOCNUWY PNTAWV Elval TTavta

(B)  To mooonuo Tou yivougvou dUO eTEQOONUWY PNTWV eival TAVTA ..................
(v) Evag pntog drav moAAanAQotaletal de€ TO 1 OEV ..o
(0)  To ywvduevo duo avtiotpopwVv aptBuwv eivar mavra (00 UE ...........................

Mépoc A’ - KepdAaio 70 - O¢etikol Kal ApvnnKoz’Apze/J%zf

(e) To mpdonuo yivougvou MoAAwv napaydviwv eéaptdrar arnd 10 nAnboc twv

.......................................... mapayovIwV.

YrioAdyioe ta yivoueva: (a) (-1)(-1), (B) -3(-10), (y) —-1,2(-0,5), (5) 0(-10589),

() 1(-20015), (01) —0,725(+1000), (2) 7§ (- ;f; ).
YTTOAGy10€ TNV Tiun Twv MapaotacewV Ue TIC AlyOTEPEG duvaTES TTPAEEIG:!

(a) =5:27 + 2:27, (B) 10,35(-25) + 9,65(-25), (y) —% (—70)+(—¥§)(+3).

2uunAnpwoe Tov dinAavo rivaka: . 1 B % 0 )

-32
3
v 5
+10

Kdve tic npdéelg: (a) —-7(-8+10-5), (B) (0,25-0,05) (- —+ ) (v)-10- 6(7

+3

)

Kadve T npdéeic: (a) (5+a)2+B), (B) (a+7)(a=7), (y) (a=3)(B-3). (5) (v+8)(5+5).

YnoAoyioe ta ywoueva: (@) (<1)(=1), (B) (~1)(=1)(=1). (v) 1)E)EDED).

YTTOAGYi0e TV Tiun Twv mapactdoewv:

A = (a-1)(a+1)(a-2)(a+2), orava = 3
B = B(B-3)(B+3)(B-5)(B+5), oravfB =2
= vy@2y-1)By+1)4y-2)(y+2)(y-2), orav y=0,5

X y z w A=xyz B=yxw =xA-B AB+I"

SUUMApWOE TOV TTivaka: -2 05 +1 -3
-3 +6 4 03

2 +302 -7
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A.7.6. Alaipeon pntwv aplOpwv

Ovuduaote - Madaivovue

- 133 -

® [a va dapgooupe duo pnrolq apBuols, (+11,22) : (+22) =( +51)

Bdaloupe:
» 10 npdonuo +, av sival opdanuot. AnAadn:
+

+:4+ =4 ka -:-

P 10 nmpdonuo —, av eival etepdonuoL. AnAadr:

+i-=- kA —:+4 =-

(-D:(-2 = 2= gi611 (-2 -

® To rinAiko g dalpeong a:prp &
. _ =20
A€yetal AOYog Tou a Tpog To B Kal (-20):(+4) = +4 =
opiCetal wg n povadikn AUon g
e&lowong B-x=aqa.
-2
¢ Hdwipeon % uropel kal va ypagel a - % ETTOUEVWG
yia va dlaipgooupe dUo pnroug aplBuoug, apkel va
noA\anAactdooue Tov JIAIPETED UE TOV AVTIOTPOPO
TOU JlaPETN.
a 1
= Slelio
B B
¢  Auwipeon e daip€tn to pundév dev opileTal.

[TAPAAEITMATA - EOAPMOTI'E>

4. NaunoAoyiotouv ta nnAika:
(@ (+1,5):(+5), (B) (+§):(—§), (y) (-0,45):(-0,15).

Nvaon

(@) (+1,5) : (+5) = +(1,5 : 5) = +0,3
2y. (. Fy=2.3F)=_2.5)=-_10
(B)(+3)-(5) (3 5) (3 7) 7

(y) (-0,45) : (-0,15) = +(0,45 : 0,15) = +3
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AlalpoUE TIQ AMOAUTEG TIHEG TOUG Kal oto TINAKO

(-1222) : (-22)=(+51

)

(+12,22) : (-22)=(-51)

(-1222) : (+22)=(-51)

O Adyos tov -20 Wgos o 4 givau:
— =-5 dioti (+4) - (-5) = (-20)

O Adyos tov -7 wgos To -2 glvat:

1= (-
) ) (-9

: :—3:__._1
(-3) : (-4) = 3( 4)

: :.'6:.' ._1
6:(-H=2=6-(-3)

-5

(-5):(+2 === -5-
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9. NaAuBouv oi g8iowoelg: (a) —6x = -24, (B) -3x = +15, (y) x:(-2) = -G.
Nvan
(q) -6x = -24 B) -3x=+15 ) x:i(-2)=-3
x = (-24) : (-6) x = (+15) : (-3) x=(-3) (-2
x = +H24 : 6) x=15: 3 x=+H3-2
x = +4 x=-5 X = +6
3. Na Bpebel n tiurj tng napdoraong: [ % (-3)-(-2)(-9)] : [0,4(-10)—-(-0,2)(-5)] + 7.
Nvan
[2(-3)-(-2(-9) : [04(-10)-(-0,2(-5)1+7 =
= [—(%'3)-(2'9)] S [-(0,4-10)-(0,2-5)14+F = (kdvoupe TIQ TIPGEEIG PEOQ OTIC TIAPEVOEDELR)
= (-2-18) : (-4-1) + ¥ =
=(-20): (-5) + ¥ = (k&GvoUE TOUG MOAAMAQCIACHOUG KAl TIC SlaIpEoelc)
= +20:5 + 7%=
= +4+3F = (KAVOULE TIC IPOCBEDEIC KAl TIG APAIPETELS)
= +11
A2KH2EI2Z KAl TIPOBAHMATA
1. ZuuniAnpwoe ta napakdtw Keva: &
(a) To npdonuo tou nAikou dUO oudonNUWY PNTWV VAl TTAVTA ..............c.co.cocveve... .
(B) To mpdonuo tou nAikou dUO ETELOCHUWY PNTWV VAl TIAVTQA .............co.cvov.. :
(y) [la va daipéoouue dUo pnNTous, apKel va MOAAQMAQOIAOOUUE TO .......................... .
UE TOV QVTIOTOOQPO TOU ... .
(0) EvannAiko a: B ASYETAIKQAL ............c.ccocovovee.., TOU a MPogG 10 .
9 Kdve Tic dlalpg0elg:
(@) (+15,15) . (+3), (B) (-4.5) : (-1,5), (y) (-81):(+0,9), (D) 49 . (-7).
X 'y X+y  Xx-y Xy X1y
-7 5
3. SuunArpwoe Tov niivaka: 3 6
1,7 2,3
4
_3 _1
YOS q: 10 0,75 ~120 311002
), ToAdyioe ta nnAika: (a) 025 (B) 05" (y) 12 7 (9 (0) (- 35)( 3)
B, Aloe 16 eElodoelg: (a) -3x = 74, (B) —0,14x = —49, (v) x(-2) = 12, (5) %x = —%.
1 ifeic: =1 4, 2 __12 —(=2)(=B)(=1 =7_ 5,3
6. Kdvengnpdes: () =1 + 2 - 2 () LACIEN, ) (<7~ 5).-3)
{. YroAdywoe v Tiun g napdoraong: [(—8)(5—2 )—(-15) : (-8)](-8)+(-27) : (—% ).
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A.7.7. Aekadikn HOopPPN} PNTWV APLOUWY
APAZT/—/P/O THTA 1n

Téooeplc ,ua@nrsc;, o Kwotac, n Mapia, n EAvn
Kal o lwpyog, nniyav oro ynmedo Tou oxoAeiou
TOUC YIa va TpgEouv yupw arnd autd. Evag yupoc
Tou ynredou eival 400 uetpa. O Kworag etpeée

TO 7—70 ToU YyUpou, n Mapia grpeke 1O % TOU

yUpou, n EAEvn grpe&e iod yupo kai o wpyog
Erpeée 10 % TOU yUPOU.

o1 eival To aKPIBEC UNKOC Ot UETPQ MoU ETpeée TO KaBsva amnd Ta naidld;

ZKe@TONAGTE

|_lCl va Bpoupe éoa uetpa €rpete o Kwotag diaipoupue To 400 ue 1o 10 kal BplOKoups
400 : 10 = 40 p€rpa. Me tov (dlo Tpdmo, yia Tn Mapia Bpiokoupe: 400 : 4 = 100 p€rpa
Kal yia Tnv EAEvn 400 : 2 = 200 pgtpa.

‘Otav gtdooupe oto lMNwpyo, kavovrag m dlaipeon Tou 400 e To 9 apatnpouue Ot
n dlaipeon dev elval TéAela, aAAd divel MnAiko 44 kal urtdAotro 4. Av cuvexiooupe Tn
dlaipeon, enetdr] To uttdAolro tng dlaipeong elval dvra To {310, Ta dekadikd Ynela 6a
enavaAauBdvovtal kal Ba eival 6Aa (oa pe 4. ‘Etol, 1o Aiko Ba eival o 0ekadIkdg
apIBudg 44,44. ..

APAXTHPIOTHTA 2n

[Nooondbnoe va Beeig, ue don akpiBela unopelg, To nmnAiko e diajpeons 101 did 44.

ZKE@TOUAOTE
B)\snouus o1l n diaipeon 101: 44 dev eival TéAela. 101,00000.. | 44
Aivel ak€palo TnAiko 2 kat urtdAotro 13.

. p . 130 2,295454...

Av ouvexioouye Tn dlaipeon Ba Ppoupe TOV 420
Oekadikd aplBud 2,295454... e dmelpa dekadikd 240
ynola, Térola wote, PETA TO deltepo OekAdIKO 200
(to 9) va enavaAauBdvovtal cuvexwg Ta dla duo 240
ynola (5 kat 4), dnAadn 545454... T

Malaivovusg

@ Touc aplBuoug ou Bprikape mapandvew Toug ovoudloupe ieplodikoug dekadikoug aptBuoug.
y @ To Tpnua twv enavalauBavougévmv dekadikv Pneiwv Kabe meplodikou apiBuou
Tf ovoudZetal repiodog.
8\ evikdrepa, Aordy, unopouue va rodue oti:

P KdbBe pntog apiBudg propel va €xel T pop@r| dekadikou 1 mepLodikoU dekadikou
aplBuou kal cupBoAicetal dnwg epaiveral ora napadelyuara.

nx 2 =16 ka —1:000.000 _ 142857 142857,
3 7
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TTgonyovugvws, ¢ldapus us Wolov Teddo gvas gntds agiiuds wdogel va ygapsl us ™ wogen
weglodiov dexadikov agiiuov.

TewWIETAU, JUWS, TO EQUITNUA AV WFOQOVIUE VA KAVOVUE Kal To avTioTgowo. AnAadh, av wdogoving
gvav Weglodikd dexadikd agiiud va tov ygdyovus g Uogeh gntov.

[TAPAAEIIMA - EOAPMOIH Y
_

Na ypapouv ue kKAaouatikn uop@n ot 0ekadikol reptodikol apibuol: (a) 02 Kkat (B) 1,64. -

Nvon
(a) ©ftoupe X = 0,2 xa éxoupe dladoxikd:  (B) Av x =1,64 €xoupe
x = 0,222. X =1,646464..
10x = 2,222. 100x = 164,646464..
10x = 2+ 0,222. 100x =164 + 0,646464..
10x = 2+ x 100x =164 + x - 1
I+ Xx =2+% 99 + x =163
9 = 2 99x =163
X = % AnAaS: 0,2=% X = 1593 AnAadH: 1,64= 1593

Juunepalvouue oti:
P KdBe neplodikdg dekadikog aplBudg urmopel va €xet m uop@r Khaouartikou pntou.

A2KH2EIZ KAl TIPOBAHMATA

4. Bpeq m dexaduai poper Twv pntav: () —42, (B) 2, (13, (©) 20, ().

9  Bpegmyv K/\CIO,UCITIKI’] ,uopqon Twv apz@ua)v
(a) 57,92, (B) 28, (v) 3,83, (0) 7,4561, (€) 15, 399.

3. Boec uia dAn dekadikri Lop@r Twv aplbudV: (a) 2, 9, B) 7, 69, (y) 7,3259.

APAZTHP/OT/—/TA [1A TO 2TIITI

ap)(azoq QIN6ooQpOC Znvwvag, mou 851708 ot MeydAn EAAGda 1o 490 - 430 n.X.
51awnwos UeTa&U dAAwv, Kal To mapakdtw mapddo&o Tou AXIAAEa e TN xeAwva:
[ "O AxiAéac Badilel 10 popéEc o ypriyopa arno tn xeAwva. Ae 6a unopeoel moTe va
\ ) @rdoel, av n xeAwva nponyeitar Eva oradio (192 uetpa nepinou) an’ autov”,
Epeuvnoe kal mpoondbnoe va ermpBeBalwoels 1 va anoppiyelg to AOyo yia Tov ornolo
0 Zrjvwvac 1oxuplletal KAt TETOIO.

21-0027 book.indb 136 16/1/2013 9:44:19 up



Mepog A’ - KepdAaio 70 - Octikol kat Apvntikol AptBuol - 137 -

A.7.8. AuvdApuelg pnTwV aplOpwyV Pe eKBETN PUOLKO

: APAXTHPIOTHTA

 Evac unoAoyiotrg uoAuvenke aro KArolo 16, 0 0rnolog eixe
- \ ™V 1010TNTA va KATAOTPEPEL TA NAEKTPOVIKA apxela ue Tov
i\ e&ne tporno:

§F KdbBe oAuougvo apxeio uOAuve, TPV KATaoTpa®el, Tpia
i dAAQ apxeia uéoa oe uia wpa Asiroupylac Tou UOAOYIOTT].

[Nooondbnoe va Bpelg, méoa UoAUCUEVA apxela UTdpXouV OTo TEAOG NG 5NG WeAg.

Ovuduaocte - Madaivovue

2UMBOALouOI
v TIapdyovteq
® To ywiuevo d-a-a- ... -Q (efte 0 a elval BeTiKOC
elte apvnTikAc pNTOG), cUUBOAICETAL UE TO AV Kal AéyeTal

Tf SUvaun pe BAon To a Kat EKBETN TO PUOIKO v>1. a’=a-a-a . -a

e ——
A - , ﬁ v TIapdyovteq
§) ® v =1, ypdpoupe a' = a.

® H dUvaun a' dlaBddetal kal viooTr) dUvaun Tou a.

@ H dUvaun a2 Aéyetal Kal TETPAYWVO TOU a 1} a 0TO TETPAYWVO.
@ H duvaun a3 Aéyetal KUBOC Tou a 1) a oTov KUROo.

Mpdonuo duvaung

TTagatngovie dtt: Tevikd (oxvEL dTL:

AlUvaun ue Bdon Betikd aplBud eival BeTIkOQ

(+2°=(+ D+ D+ D+ 2+ 2D = +32 >0 o ,
aplbuoe.

Ava > 0, tétea¥ > 0

P Advaun pe Bdon apvnuikd aplBud kat ekBgm)
4 _ B dptio eival BeTik6g aptBuodg.
(-2 = (-2D-2(-2(-2D = +16 >0 Av a < 0 kat v dptiog, éte @ > 0

dgtio WwAnGos
/d\_—\

P Alvaun pe Bdaon apvntikd aplBud Kal ekOEm
r . nep(ttd elival apvnTikog aplouocg.
(-2° = (“D-2-2-20-2) = -32 <0 Av a < 0 kal v eptttédg, 1éte @ < 0

WeQITTO WANTos
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I316TNTEGQ DUVANEWY PNTWV UE EKBETN PUOLKO

TTagathgovie dt: Fevika (oxvEL OTL:
(-2P(-2)°= > Ma va moAanAactdooupe SUVAUELQ
3 wagdyovtes 5 wagdyovTes pe v dla Baon, agrjvoupe v dla

= (-3)(-3) ‘)(r )(-3)(-3)(-3) ‘)_ Bdon kat Bacouue ekBEN TO
Il ABpolopa TWV EKBETWV.

o

& Wagdyovtes

ak - v = gtV

= (-3 = (-3P"
> Ma va dlaip€ooupe OUVAUELG PE TNV
(dla Bdon, agrivoupe Tnv dla Bdon
2. P = ¥ _ FFFFFEFT Kal BAcoupe ekBEM T dlapopd Tou
' 72 777 eKOETN TOU dlalPETn arod Tov ekBEN

= 3.3.3.3.3 = P° = 33 TOU JIAIPETEOU.

at: ¥ = aVv

(2:9° =(22 222 D2 D2 P Ma va uPdooupe éva YIVOUEVO O
=(2-2-2:2:2-2) (33-F3-3-7)= eKOEN, uqle)voups KC'lGS/ITGde(I)VTG
TOU YIVOUEVOU OToV eKOETN auTo.
= 26 . F6
(@p) = o p"
. > Ma va ugwooupe éva Ao oe vav
(2) =2.2.2.2 2 ekBET, UPWDVOUNE KaBéva amd Toug
9 9 9 9 9 9 . . . .
Opouc Tou TINAIKou OToV eKBETN aAuTO.
2:2-2-2-2 z v
= === == = — ayv_a
q.@.q.q.@ 95 — =
6 %
(83)F = §3.83.43.83.83.83.8% = > a va ugwooupue pia duvaun oe évav

eKOETN, UPWVoUE TN BAon NG

= §3+3+3+4343+3+3 = ) ) )
dUvauNng OTO YIVOUEVO TWV EKBETWV.

= g3 = 321

(QH)V = qHVv
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[TAPAAEITMATA - EOAPMOI'EX>

1. NaunoAoyiorouv ot tiég Twv napactdoewv: (a) =3% (B) (-3)° (y) -3%,(5) (-3)*. § |

Nvan
(@) Hmnapdotaon Ba eivat; -3% = -3-2.32 = 77
(B) Emeldn) o ekB€tng elval meptttdg, n duvaun Ba eival apvntikdg aplBuodg.
Apa, Ba eivar: (-3 = (-3)-(-3)-(-3) = -32 = -77.
(y) Hmnapdotaon Oa eivat; -3 = -3.3.2.3 = _§1
(0) Emeldn) o ekBétng elval dptiog, n duvapun Ba eival BeTikdc aptBudg.
Apa, 6a eivat: (-3)% = (-3)-(-3)-(-3)-(-3) = +3% = +41

2. Na unoAoyiotel n tun e napdoraonc: M=(-2)3-3-34+(-2)*:16+[-1—(-1)7-8].
Nvan
H oelpd Twv npdéewv eival n e€ng: 10 Auvduelg, 20 MNoAAanAaclacuol kat dlalpgoelg,
30 MpooBEaoelg kal aPpalpeTElg.
Av uttdpxouv apeveeaelg, Tiponyouvtal ol MPJEEIG PECQ O’ QUTEG pe Tnv (dla oelpd.
Apa: TT = (-2)2-3-3%4+(-2D%16+[-1-(-1)*-§) = (-8)-3-81+(+16)16+[-1+8] =
= -24-81+1+7F = -97

A2KH2EIZ KAl TIPOBAHMATA

1. ZuunAripwoe ta napakdrw Kevda:

(a) Auvaun ue Bdon Betiko aplBud eivai ... ap1Buca.
(B) Auvaun ue Bdon apvntikd aplBuUd Kal EKBETN ................ elval BeTIKAc aplBuac.
(y) Auvaun ue Bdon ... aptBud Kal eKOETN ePITTO elval aovnTIKOG aplBUOC.
e (0) [la va moAamAaoidoouue duvduelg ue v idia Bdon, agrivouue v idia Bdon
|5 Kal BACouue EKOETN TO ..o.co.cooovvve . TWV EKBETWV.
(e) Ta va diapgoouue duvduels ue tnv Bia Bdon, apnvouue tnv Oia Bdon Kai
BALOUUE EKOETN ..o,

(ot) Tava uc/fa)oouus £va yIvouevo oe gvav ekOsm, Ut,t/a)vouus
TOU YIVOUEVOU OTOV EKOETN QUTO.

(Q) la va vpwoouue gva mnAko oe vav ekOETN, UWwWVoUUE
TOU TNAIKOU OTOoV eKOETN QUTO.

(n) Ta va vyawoouue uia duvaun oe gvav ekBeTn, uwwvouue T Bdon e duvaunc
OTO oo TWV EKOETWV.

9 Bpec e moio otoixelo e 2ne kai e 3nc yoauurnc avriorolxa eival ioo kdbe oroixeio
"¢ 1n¢ ypauunc Tou napakdrw mivaka.

2 2
3+8 @452 38 @52 3-8 @3-5° - (g

Alagopd  ABpooua  Ivéuevo  [Mniko _eipdywvo  Tetpdywvo  Terpdywvo  Terpdywvo
VKB v aKa B2 Tov ka5t Twv ka5 M.010P0pds 10U AKou  Tou agooiouarog Tou YVOLEvou
3nAnv 5 3da s 3kal b 3enlb

ls 4 28 064 0,36 225 1,8 22
3 YoAdyioe Ti¢ TuES Twv napactdoswv: A = (=1)1 +(=1)2 +(=1)3 + (-1)* + (-1)°,

_ 90.64 _ oE. 45 43 _ (6 s 103
B = 32.5¢_05:45 + 87545 [ 3 -t e
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A.7.9. Auvduelg pnTwv aplOuwyv pe ekBETN akgEpalto

Ovuduaotée - Madaivovis

2Uupwva ue Tov kavova e dlaipeonc Twv SuVduewVY e TNV idia Bdon, rou udbaue otnv
rponyouuevn napdypago, eival:

7 7
% = 577 = 50 yvwpiCouue St eival kai % = 1 enouévwg, 59 = 1.
Me tnv €vvola autr) opiCoue:
® H duvaun kdbe apBuou, didpopou Tou Undevaog
']lf pe ekBETN TO uNdEv eival ion pe povada. |

e

Eniong, 6a eivat:

7 ?_ 5.5.5.5.5.5. _
% = 574 = 51 yvwpiCouue 6Tl eivat Kﬂl%: 5?5?5?5?5?5?5?5 =% Gpa 5717 %

; 6 .5.
% = 56-8 = 52 yvwpiloupue OTL elival kat %: 52;2

K.O.K.
Me tnv €vvola autr) opiCoueE:

® H dUvaun kABe aplBuou, didpopou Tou undevag, 1 :
ue eKOETN apvnTiko eival {on pe KAdoua mou €xel av =— = (—)V

apOuNTA TN Hovada kal mapovouacTr tn duvaun

TOU aplBpou autou pe avtiBeTo ekBETN.

Emedn Ta % Kal % elval avtiotpogol aptBuol,
MG KAl Ta @ KAl -~ OTNV TIPONYOUUEvn oxeon, (1)_\/7 (E)V
eEAYOUUE TO OUUTEPACUA OTL LOXUEL: B a

¢  O01316TNTEG TWV JUVAPEWVY HE EKBETN PUOIKO, TIOU PHABAUE OTNV TIPONYOUUEVN
napdypago, 1oxUouV Kal yia TIG QUVAMELG e eKBETN akEpalo.
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[TAPAAEITMATA - EGAPMOIE2
4. Na unoloyiorouv ot duvdueig: (a) (-2)°, (B) =373, (y) (-234567)°.

Nnvaen

(@ (-2°= L

_1_ 1 1
(-25

=L, ®-3%=-L5=k o(2345600=1

1
-32

9. Na unoAoyiotolv ol TIHEG TwV NMAPACTAOEWV:
-3
@ [P (B)3:32% () (2 (25 ) 7.
Nvan
(@ [(-3)2)2

(-2)32=(-3)6 = 729

33—(—2) = 33+2

@) 2%: 37 35 = 243

) (2% . (-2)6 = (-2)%*6 = (-2)10 = 1024

-3 -2 -3 3
© F = (B =D = (V= f=

3. Na unoAoyiorouv ot duvduerg: 1071, 102, 1073, 104, 105, 1075, 107"

10?
10-2= 7= 475 =0,01
10%= 5= 5 =0.001
104= = ~50gg-=00001
10-5= = 150009 =0:00001
10-= 5= 1005000 =0.000001

=1 _ 1 -
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A2KHXEI> KAl TIPOBAHMATA

JuunAnpwoe Tov rivaka:

g v @B @ () o2 o

1 _ 1
7 2 B
4 -1 3

2] 2
10 -10 0,01

YTTOAGYIOE TIC TIMEC TWV TTAPACTACEWV:
A= (1) ()2 ()T (104 (1) 1,

B = (C2PPI-OP 2 +-25.5723.57%F, T = 582 + 18550

Boec noloc arnd toug apiBuouc: 7i 10°-5:2, # 108+ 102, dev eivar duvaun tou 10.

O 5

JuunAnpwoe Tov rivaka:
x 0001 001 01 -10 -100 2-10 5108 3 3 -

o=

JUUMATIoWOE ToV TIivaka: 103 102 10-' 10° 10! 102 108

Mépoc A’ - KepdAato 70 - Oetikol kai Apvntikol AptBuol
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A.7.10. Tumormotnueévn Hop®r] HeYAAWV KAl UIKPWV aApPLOPWV

APAJTHPIOTHTA

P % H diduetpog evig arduou udpoydvou eivai 0,00000000016 cm.
Mrnopeic va diaBdoelg kai va Buunbeic eUkoAa autov Tov aptBud,

\ TTagatngoviue dti widgxel, ageeth dvokolia oth ygaph xau Twv agiuiv Wov exegdfovwv
Y 8oV wikgd ugygin. Ouws, n KatdAnAa 8gooaguoousvn xgrion Ths “thdodoinuevns uogelis”
wv agiwiy, wov udlaus otnv Wagdygapo 324., yla ™ ygaph Twv WoAV Usydlwv
agthwiv, wdogel va ontrioel oty avTingTindion Kal TNS ygaphs TWV WoAv WiKgwy agiiiv.

&) ® Onwc ol MOAU peydhol, 1ot kat oL TTOAU pkpo{ aptBUol Hopodv va YpagpoUy 08 TUTOTOMUEN
| HOPPN KAl OUYKEKPIUEVA Ot Hop@r): a-107Y, dmou & eival évag Oekadikdg apIBUOS [e
z AKEPAILO PEPOC HeYaAUTEPO N (00 Tou 1 Kal pikpdTepo Tou 10 Kal vV QUOIKO apBuo.

[TAPAAEITMATA - EOAPMOIE2
Na ekppaotel ue TUMOIOINUEVN UOPPT) TO BAPOC vOC opiou vepod, TIou eival:
0,00000000000000000000029 gr.
Nvan
[a va ekpPAocoUlE TO BAPOG evdg popiou vepou e TNV TUTTOTIOINUEVN MOP(T] TIPETIEL
% va Bpoupe ekelvn Tn duvaun Tou 10 Tou, étav TtoAAamAactdoel gvav dekadikd aplBud
ue évav Povo aképato Yneio, divel Eavd To maparndvw Bapog. AnAadn):

0,00000000000000000000029 gr=2,9 - 10~23

) — g
o

23 6goelg

a va Bpouue Tov UOIKO aplBuod v (0 omolog pe apvnrikd mpdonuo eival ekBEMNG Tou
10) petpdue Téoeq BEoelC TPOG Ta de&ld TIPEMEL va PETAKIVNOEl N utodlaoToAr) (woTe
va TipokUPel 0 OekadIKOG aplBUOC a TIOU €XEl AKEPALO UEPOG PeYaAUTePO 1 (00 Tou 1
Kal pikpdtepo Tou 10).

9 Na ekppaoToUV e TUTTOTIOINUEVT [LOPPT) Ol aPIBUOL:
" (a) 0123456789, (B) 0,00000003598, (y) 0,000008:1000000

Nvaon (@) 0,123456789=1,23456789-10~", () 0,00000003598=3,598-1078,
(y) 0,000008:1000000=0,000000000008 =810~ Q

A2KH2EIZ KAl TIPOBAHMATA

1. [pdye ue Tunonomnuévn HoPPN ToUG apIOUOUG:
(a) H andoraon ¢ - ZeAnvng eivar 384.400.000 m.
(B) H nAiia e I'ng eivat 4.500.000.000 £1n.
(y) H amndoraon 'ne - HAwou eivar 149.600.000 km.

2. H udZa Tou ardéuou Tou udpoydvou eival 1,67-10747 gr.
Na Beelg mooa droua repiexet 1 gr udpoyovou.

3. [odye ue Turonomuevn UopPrj TouG aptbuouq:
(a) H diduetpog evog nupnva arduou eivar 0,00000000000001 cm.
(B) To Bdpog evoc uopiou aAatiou eivar 0,000000000000000000000097 gr.
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Avaksealtalwan
Axggatol agiiuol: o 4 -3,-2,-1,0,1, 2 3, 4.
Pntol agifuol: Pvaoikoi, KAdouata, Aekadikol

(B¢tikol kat Agvntikoli)

Oudonuot gntoi agifuol: Exovv o (d10 wgdonuo

ETggdanuot gntol agifuol: Exovv avtifeto wgdonuo

AdAvTN TIWK gnTov |al: , ) ’ ,
a add thv agxn O Tov dfova Twv gnTuwv

Avtiletol gntol agiiuol: Ot £T¢gdonuol e idia a@dAvVTN TN

Ava>(, tée |a = a kaav a<0, to6e |al =-a

TTgafels uetafv gntwv agifuiv

Méeooc A’ - KepdAaio 70 - Ostikol kat Apvntikol AptBuol

Exedfel TNV addoTaon onuglov ug TETUNUEWN

Id10TNTEG TNG MPGOBEONG: Id10TNTEQ TOU MTOAAANAacIacuoU:
® a+B = B+a (Avtiuetabetikri)||® a-B = B-a (AvTIUETABETIKT])
® a+(B+y)=(a+B)+Yy (Mpooeraipiotikr)||® a-(B-y)=(a-B)-y (lpooetalploTikn)
® a+0=0+a=a ®a-1=1-a=a
® a+(-a)=(-a)+a=0 (a kat —a, avtibeTol) ||® a- % =%-a=1 (a kat % avtioTpo®ol)
®a-0=0
Apaipeon Ataipeon
® a-B=a+(-B) e =i=a-l
PTp %%
ETTIMEPIZTIKH [AIOTHTA
Tou moAamAaclacpol we mEog TNV npdobeon;: a-(B+vy)
Tou moAamAaclacpoy wg MEOoC TNV agaipeon: a-(B-y)=a-p-a-y

TTgotégaidtnta TTgdfewv
O Auvduelg = @ MoManAaclaoguoi & Alaipgaelg = O Mpoobeoelg & APalpeoelq
Ol mpdéelc ugoa otic napevOeoels mponyouvtal Kat yivovral e v napandvw osiod

AYNAME | Z

Ogtouol Ididtntes Twv dvvduswy
@V =a-a-a-..-a(veopig) e gMa¥ = gMtV
To a Aéyetal BAon Kal To v ekBETNG o gtV = aHVv
a®=1kaa'=a ® (aB)Y = a¥-pY

. 1 / o 1,\v Y QV
= ar=(g e
(24)"=(B) o (a4 =aw

B a (6mou: a, B #0 kat |, v pualkol aptBpol)
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Ewavarmdtikés Epwtnosis AvtoafloAdynons
A. Aoknogls Zwotov h Nafovs

TomoBémoe éva “x” otnv avtiotolxn 6€on. SOXTO NABOT
1. 72+ (-5) =22 L1 [
2. -12-02=-1 L1 [
3. 22+22=-44 L1 [
4. 78-8=072 L1 [
5. 35-9=-55 L1 [
6. 35-45=—1 L1 [
7. 6-15 =11 L1 [
8. 3-84=-54 L1 [
9. 6-17 =-9 L1 [
10. 59 - 64 = -5 L1 [

B. Aokhogls ZvdAngwons Kevov
1. JuunAnpwoe 1a kevd oTIC TAaPAaKATw [00TNTEC:
(@) (...8)+(...3)+(...6)+(..5)=+4 B) (...8)+(...3)+(...6)+(...5)=-10.
W 3.7)+ (.. 148)+(.5,2)+(..16,3)=0 () (...3,7)+(...14,8)+(...5,2) +(...16,3)=—10,4.

2. Boec noio ano ta A, B, I, A kai E eival To ueyaAutrepo, av yvwpllelc Ot
A+ (-1)=B+3=T"+(3)=A+4=E+ (-5).

3. Bpec ta abpoiouara:

(@) 14+(-2)+3+(-4)+ ... +49+(-50), (B) 1+(-2)+3+(-4)+ ... +(-198)+199.

4. BdAe ta yoduuata A, E, I, K, O, 1, P, Y kat Q ue auéouoa oeipd kat yodye m AEEN
rou Pprikeg, orav: A = 4+(-1,5), E =-0,8+(-4,8), | =-0,84+4,8, K= 4+15,
0=08+4,8, M=08+(-0,8), P=08+(-48), Y=-4+(-15), Q=-4+15.

5. MNoAamAaociace avd dUo Toug TpeIC pnTous —6,5, 3,5 kKal —4,5 e dAouc Toug duvarouc
T00110UC. (a) ool Tpdrot undpxouy, (B) MNoloc and Toug TEooePIC pnTOoUG 29,25,
—15,75, 22,75 ka1 15,75 w¢ anotéAeoua twv moAAanAaociaouwv autwv eivar AdBoc,

6. JuunAnpwoe ta kevd oto oxnua: Av yvwplcelc oti:
ek
9 a|B
R
La] [8] |

7. Zuun}\rjp,a)os Ta kevd ota oxriuara, oeo e@e 96@0
av yvwpl¢elg ot: “ “ “‘
¥ oo 0

. Aoknogls Avtiotolxions
AvTioToixioe KdBe OToIXElo TNG TPWTNG OTNANG OTo OTolXElo TG OeUtePnG OTHANG mou
Bydcei To (10 anoréAeoua.

(@ (F19+(17)  (+3)+(-23) (g) (+139~(-18)  (+3~(+7) (y) (2-059-10 900

(12)+(-8)  (+11)+(-11) (+11)~(+3)  (+13)~(+13) 2.5(-09-(-10  -900
(+11)+(=9)  (-22)+(+19) (-5)—(+25)  (-37)~(-7) 2-(-5)(-9)(-10) 9
(-5)+(+25)  (~19)+(+21) (-16)~(~16)  (+17)~(+9) -2.5:9-(~10) -90

(-16)+(+16)  (+37)+(~17) (~12)~(-8) (-2)~(-33) 02-(-5-(-09-10 90
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To Wagadovo tns Avvas

H BiBAI0BN KN ftav rdvta oty (dla B€on, amnd téte nou n Avva Buudrtal ) (wn ™G
oe ToUto TO dwudTio. ‘Htav 1o teAeutalo mpdyua 1ou ERAEME TPV TNV TIAPEL O
Urvog, agou To KPeRATL TNG BPLoKAOTAV aKPIBWC ArévavTl.

Tng dpeoe oAU va torobetel ota pdgla Ta BIBAa ™G, aAAA kat &Tt Ao ayarouoe
eUploke Tavta B€on otn JIKEN PIBAIOBNKN. Zuxvad Ta UETAKIVOUOE Kal TA EPTIAXVE
dlAPOPETIKA YIa va Ta ayarnrjoel TTIAAL aro Vv apxr he véa dldbeon.

Mdévo otoug “kUBoug” g dev AAale Tote B€on. Epevav idvra oto (810 pddl mou
nrav YnAd omn ueon mepimou e PIBAIOONKNG. Ekel mou 10 BAEUPA EMEPTE TIO
ouxvd. Av Kal To pdQl yia Toug KUBoug frav ndvta 1o dlo, Toug AAale TAKTIKA
ddra&n. Extile kdBe popd pe Ao TPOTo Ta EUAIVa TTapaAnAertimeda aprjvovtac
avdueoa kevd oav mapdbupa Kat OPTEC. 2TO TEAOG TONOBeTOUCE OTNV KOPUOT, 0
OTEYN, TIC TIUPAMIOES KAl TOUG KWVOUG.

Kdbe Bpddu miptv EamAwoel YUpLle TO PWTIOTIKO TOU YpaPelou Ue TETOLO TPOTIO OTE
va QwTtiel Toug KUBoUC TNG. To PwS TPUTIwVE Ao Ta KeVA Kal PE TIC OKIEC EBIvE
BAB0OG OTO XWPEO, OTIG OKEWEIG KAl OTa Ovelpa Tou €kave N Avva Afyo mplv 0 Urvog
™mQ KAeloel Ta BAEPapQ.

‘Eva Bpddu 1o Eapvikd proupivi kat np acuvnBlota duvartr katatyida avaotdtwoe TN
neploxn. To peldua KOMNKe Kal To oriTt Bubiotnke oTo oKOoTAdL. H untépa T Avwag
dvaye éva kepl kal To akoUumnoe oTo ypapelo Tg.

- Dgv ¥égovue wote fa £¢fel To @ws, kaAvTEga va xoundels, Tg elme n untépa Tng.
H Avva pioo&dnAwoe oto KpeRdTL kat kKolta&e To dwudTid TG KATW amod To pwS ToU
Keplou mou Tpepomnalle. Ooeg PopPES Kal av 1o Eavapepe OTO VoU NG ToTE dev NTav
ofyoupn av rtav Ovelpo 1 MPAayUatikoTnTa auto Tou eide ekelvo To BpAddu.

‘OAa yUpw Hikpuvav kat xddnkav oto okoTadl Kal uévo ol “kupol” peydAwoav Kat
guelvav va alwpouvtal GWTICUEVOL 0T JEON TOU arnéPaviou XWPou. Aev NTav Opwe
ol KUBolL Tou NEepe. "Hrav ula ouvBeon dIAPOPETIKY, Wla AAAN KATAOKEUT), KATL oav
TO vao Tou Moocedwva oto 2oUvIo TIou guotale va TAEEL PWTIOPEVOC OTN OKOTELVY
arepavroouvn. AlmMAa Tou Bplokdtav ot mupauideg g AyUTTTou OTn OKOTEWN
€oNuUo, PWTIoMEvEG and Tnv TavoeAnvo. Mo niow ftav 1o Kohoooaio Tng Pwbung
KovTA otov kaBedpikd Tou MiIAdvou kal oto Bdbog Ta Metéwpa mou gpwTtidovrav and
Toug kepauvoug. Karmola otiyun Tng gavnke otl €ide oto BAabog T MoveupBaold 1
urtopel kat t Zavropivn, Pe Ta oniTia okapPpaAwpeva OTny Kopuen yla va owboulv
ano 1a vepd. Metd, rrav olyoupn nwe eide pwTiopeEVo Tov MNapbevwva yiatl yvwploe
Ta Tplywva ota aetwpard Tou. Kal aueéowg Alyo o ket To OAupmakd otddlo
UEPA TNG MEYAANG YIOPTNG VA AMOYEIDVETAL HECA ArO TA TIUPOTEXVIUATA.

- Og¢ UV OKE@TNKE, TL OuoQeld. BdA¢ g0V To
@WS Kal doe Ue va 4w gyW To oxnua va
@TIdFovuE Add TNV agXn Tov KOGuo.

- EwtéNovs rigle To gws, akoUoTtnke n pwvn
™G MNTEPAG TNG.

- DNev ewoovoa avtd To @ws, Ogé uov,
Pi1BUploe pe mapdrovo n Avva...
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Baolikég NEWHUETPIKEG EVVOIEQ

Sxedidlw kat oupBoAilw emineda, onpeia, eubeieg, eubUypauua TUUATa, NUIEVBEIES Kal NUIEITES

Alakpivw ™ Slapopd avdueoa ge eublypauiio Turjua mou opiZetal and duo onueia kat oe eubeia mou Siépxetat and dUo onueia
IMvwpilw ot and dUo onueia diEpxeTal pia Lovadikr eubeia, eva and va onueio Siépxovral Anelpeg eubeieg

Tvwpilw du and Tpia un ouveuBelakd onueia dlEpxeTal Eva Lovadikd eminedo, eva and éva 1j dUo onpela dlépxovrat dnelpa enineda

Karavow v évvota g ywviag kat oxediddw, oupBolilw kat diaBdlw ywvieg

Tvwpilw Ta eidn Twv ypauu®y Kat SIakpivw TIG KUPTEG Ao TIG N KUPTEG MOAUYWVIKES YOQUHES

Tvwpiw v évvola Tou eubuypdupou oxruarog kai dlakpivw To KUPTO arnd To Un KUPTO euBUypauuo axriua
Tvwpiw ot dUo eublypauua oxriuara eivat ioa av auumninrouy, étav TormofetnBouv 1o Eva ndvw oto Ao

Tvwpilw Ot KABe eUBUYPAULO TUNUA EXEL CUYKEKPIUEVO UIKOG Kal TO UroAoyilw

TVwpilw TIG ovAdES LETPNONG UIKoUG 0TO GEKADIKG LETPIKO GUOTNUA, TOV GUUBOAIOUG TOUG Kal TIG LETAEU TOUG OXEOEIQ
[vwpilw ott duo eubUypauua TuruaTa ival (oa av kat évo av EXouv ioa kN Kat ouykpivw eublypauua TURUATA LE ToV
Xxdpaka kat e Tov dapritn

Karaokeud{w Tunpa 600EVTog LIikoug Le apxri yVwoTo onpeio mavw oe yvwotn eubeia kat va Bpiokw Ty andotaon onueiwv e xdpaka
Tvwpilw 6t KGBe Turua Exel LovadiKe LUEoO Kal To mpoodlopilw Le Tn Boribela Tou xdpaka

Bpiokw To ETO £VOG EUBUYPAUUOU TUIATOG LE TOV XdPaKka

[vwpiCw ot To eubUypapuo Turua AB glval ) LIKpOTEEN O JITKOG YPaUn amo OAE TIG YRauULES mou ouvagouy Ta onela A kat B

Mrmopw va mpoobeTw Kat va agaipd euBuypauua Turuara

Tvwpilw OTL KABe ywvia ExeL HOVadIKS LETPO, TO UMOAOYICw Kkal yvwpilw Ot auto e&aptdral (iovo and To «dvolyua»

TWV MEUPWV NG

Tvwpilw ™ Baotkn Hovdda UETPNONG YWVIGY Kat UTOAOYI(w LIE JOIPOYVWHGVIO TO JETPO TOUG

SUyKpivw YwVieg e Slapaves XapTi I e HOIPOYVWUOVIO Kal Yvwpllw 0Tt dUo YwVieS eival ioeg av kat |Iovo av Xouv To (D10 UETPO!
2xedIdw ywvieg dtav yvwpilw To HETPO TOUG

Tvwpilw Tt eivat n S1X0TOHOG HIag ywviag, 6Tt KdBe ywvia Exel Lovadikr JiXoTOUO Kat T oxedidlw

Tvwpilw kat oxediddw didpopa eidn ywviwv (o&eia, opdr, aupAeia)

Aamotdvw [e ) BoriBeia Tou Holpoyvwioviou av wia ywvia eivar o&ela, opbr 1j aupAeia kat note SUo eubeies eival kABeteg
HETAEU TOUG

lvwpiw ot and Eva onueio dyetal pia kat povo kGBetn o€ pia eubeia kat m xapdoow Le T foribela Tou Lolpoyvwloviou

1} Tou yvapova

Tvwpilw kat oxedldlw epe&rig ywvieg kat umoAoyilw To dBpotoua 6Uo 1j Kat MEPIO00TEPWY YWVIGV

Tvwpilw ndte dUo ywvies eival mapamANPWHUATIKEG KAl TOTE QUMMANOWUATIKEG

Tvwpilw T, dTav ol un KoIveg MAEUPES dUo ePeEric ywvidv elval avTiKelueveg NUIEUBEIES, ol ywVies eival mapanAnpwUATIKES
Kat avTioTp0pws

Tvwpilw T, dtav ol un KoIveG MAEUPES dUo ePeETic ywvidv eival KABETEG NUIEUBEIES, O ywVieS elval OUMMANPWUATIKES Kal
avTIoTPOPWEG

YroAoyilw kat oxediaw TV MapamANPWHATIKT Kal TN CUUMANPWHATIKT MIag ywviag

Tvwpilw ndte dUo ywvieg A€yovral kKatakopu@riv, 0Tt o KaTakopuprv ywvieg eivat (0eg kat axediddw dUo KaTtakopupny ywvies

Ivwpilw néte dlo eubeieg elval mapdMnAeg kat 6Tt av SUo eubeieg eival KABETeS O pia Tpim, TOTe Ba eivat HETaEU Toug mapdAAnAeg
IMvwpilw ot and éva onueio extog eubeiag dyetal uia Kat ovo ia eubeia mapdAANAN MPOG auTHV Kal T Xapdoow (e T
BoriBeta Tou potpoyvwoviou 1j Tou yvwuova

Karavod Tt onpaiver andoraon onueiou and eubeia kat v unoAoyilw
e T BoriBeia Tou yvaova Kai Tou xdpaka

Karavod Tt onpaiver andoraon duo maparAriAwv kat v umoAoyilw
e T BoriBela Tou yvapova Kat Tou xdpaka

Karavod v évvota Tou KUkAou, avayvwpilw Ta oTolxeia Tou Kat Tov oxedidlw
Alakpivw Tov KUKAO amd Tov KUKAKG ioko Kat axedlddw e kavova kat Stapitn
éva Tplywvo, dtav divovral ol TOEIG MAEUPEG TOU

Tvwpilw 6Tt WG LETPO EVOG TOEOU OpPIZETal TO ETPO TNG AVTIOTONG
ENiKeVTPNG YWVIag Kat 0Tt oToV (810 KUKAO (1} € iooug KUKAOUG), (0eg
EMikeVTpes Ywvieg Baivouv o€ ioa T6&a kal avTioTpoPws

Kataokeudlw, pe kavéva kat dlapnitn, ywvia ion ue dedouévn kat oxedlddw
e kavova Kat dlaprtn Eva Tpiywvo otav divovtal: (a) dUo MAEUPES Kal n
TIEPIEXOIEVN YwVia Kat (B) uia mAeupd Kat Ol OOOKE(UEVES YwVIEG

Awakpivw av pia eubeia eival TEUVoUOa 1 EPANTOUEVN TOU KUKAOU Kat axedldlw

. é )/ \( /\ €|_A H_ Z a TNV EQANTOUEVN EVOG KUKAOU OF Eva ompueio Tou

(Akmaze nepinoy 7o 3 OO NX.)
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B.1.1. Znueio - EuBUypaupo tTunpa - Eubeia - Huileubeia -
Emntinedo - Huleninedo

270 Anuotikd udldapuse Tis bacikés yewpueToies swolgs ddws onuslo, evieia, athsedo kau ywwploaus ta

WINA YEWUETQIKA OXHUATA Adws TElywvo, WagaAANAdyQamuuo, TETQAYWVO Kal KUKAOS.

Twea, agov favafvuniovus avtés Tis éwvoles Kal Ta oXAUATA, WB0QoVIUE VA, AvaNTHOOVIUE WEQLOOOTEQA

XAQAKTNQLOTIKA. TOVS OTolXgla, va avakaAvyovue TIS IJIOTNTES Tovs Kal va Wgoxwgloovus o¢ o

ovvista oxnuata. ‘Etol fa aokricoviug Wegloodtego Thv Wwagatngntikdtntd uas, fa eAtiwoovue v

avtilngn xau Ga ogyaviiooviue kaAvTEga TIS okéyels. AS agxiooviue Nohddv.

, APA2ZTHPIOTHTA 1n

W TG umopelq va ovoudoelg 1o oxniua  [lag
)\ TEVTWUEVNC KAWOTHAC,

\  To oxnua rou gaiveral mo KATw aroTteAsital ano
W uepikd onuela to gva dirAa oro dAAo.

APA2THPIOTHTA 2n

Alvovral Tola diapopeTikd onueia A, B kat I". ‘Evwog ta ue eubuypauua tunuara, avd
ouo, Kal dwoe ovouaoia oe OAa Ta eubUypauua TUNRUATA TTOU oxXNuUatiCoval.

Tt mapatneeic;

o

A
°

°w
-

In WegldTwon: 2n weghdTwon:
[
B

Ovuduaote - Madaivovue

To onuelo

=10

oxr

+® H dkpn Tou HOAUBIOU PAG, Ol KOPUPES eVOG OXNUATOG,
N UUTN piag BeAdvag, pag divouv Tnv €vvola Tou anueiou.

To eUBUYPAUUO TUNMa
A

® Miateviwpevn KAwotr pe dkpa A kat B pag divel pia o
elkdva g €vvolag Tou eubuypappou Tuiuatog AB.

<
o

ow

® Taonuela A kal B eival Ta dkpa Tou euBUypappou TUNUATOC.

® Aéue ot Ta onuela A kat B opiouv o eubuypaupo Tuiua AB

¢  Karaokeudloupe €va eubUypauuo TUNuA, A
ouvdéovtag OUo onuela A kal B, pe | |
BonBela evoc xdpaka (“kavova’).
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H suBeia <

o>

g—)

| £

® Edv mpoekteivoupue ameploplota €va eubuypauuo Turiua AB, Tote TO VEO OXNuQ,
Tou dev €xel ouTe apyr oute TENOG, Afyetal eubeia.

€  JupPoAifoupe uia eubeia e éva PIKpd ypduua and Ta apxIkd Tou aApaBrtou, T.x. (€),
N pe OUo HIKpA ypdupara amd Ta TeAeutala Tou aAgapnitou TX. X'X, Y'y.
A B

A4 A4

X' X

> And éva onueio diEpxovtal
dnelpeg eubeieq.

P Ao dUo onusia diEpxetal pia
povo eubeia.

H nuieuBeia

—QX
j)m

® Edv mnpoekteivouue amepldplota
gva eubuypaupo Tunua AB mEpa
arnod 1o éva poévo Akpo Tou, TL.X. TO
B, 1é1e TO VEO OXNUQ, TIOU €XEL APXN
To A aA\G dev €xel TENOG, Afyetal
nueudeia.

o>

¢ H nuieubela oupBoAiCetal pe éva y
KepaAaio ypduua mou dnAwvel Tnv
apxn TG Kat éva pikpd amd 1a
TeAeutaia ypdupara m.x. Ax, By KA.

ow

» Edv O eival éva onuelo g
eubeiag x’x, TOTE PE APXN TO
O opiCovrar dUo nuieubeieq
Ox kat Ox’, ol oroiec Aéyovral X
QVTIKElEVEG NUIEUBE(EG.

JO)
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APA>THPIOTHTA 3n

Exeic akouoel ekppdoelc onwe: “2To eninedo Tou opilovta gaiveral va xdveralr o

yoH yo

opduoc”. “O1 xwpec TG Auonc exouv uynAo eninedo avdntuénc”. “H emninedn 06dvn

elval kaAutepn ano v kuptr”. “O1 oxéoeic Touc Bpiokovral oe KaAo eninedo”. “H
erpdvela Tou edAQous otV rmeploxn autn eivai eniredn”.

AMdA kal otov UAIKO KOouo, mou Ppioketal yUpw Hag, MIOPElG va OelG Kal va
avayvwploeic MoAEG enimedec empaveleq. Toug Toixous NG Tdéng, TNV 0poQPr Tou
owuariou, Eva KAGPO, TNV Miota mPooyeiwong, TNV EMPAveIQ TOU TPEUOU VEPOU, TOV
ionuepvo e ne.

[Tolo XapaKkInPIOTIKO 1) ovouaoia Urmopelc va dWOEIG OE WIa TETOIA ETIIPAVEIQ,

Ovuduaote - Madaivovue

To emninedo R

® Eninedo eival pia emgdvela, mdvw otnv omnoia /
L EQapuOlel mavtou 1 eubela ypauun.

W mn

\ LD Eva eninedo enekteiveral anepioplota.
K

o

B
J 2 7 2 7 2 2 °
P Ané Ttpia pn ouveuBelakd onueia digpxetal éva

huovadikd emnimedo, evw amd &va 1 duo onuela

dlEpyovtal drelpa enimeda. 0

>0

or

t>3
P> KdBe eninedo xwpilel 1o xwpo os dUo Pgpn, 1ote, av

B€Noupe va epdooupe amod TO Eva PEPOG TOU XWPEOU \
oto Ao, TIPETIEL Va dlATieEPACOUE TO ETiTEDO. ’

¢ H ovouaoia tou emimédou diveral pe €va kepalaio n
YPAuua Tou aApdpntou 1. M, P, Z KA.

To nuieninedo . Mz
® Kdbe eubeia evog emnedou TO Xwpilet oe duo
nuenineda. o
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[TAPAAEITMATA - EOAPMOTIEX>

Ac nidpouue ano Ta yvwotd Uac Oxnuara 1o Tpiywvo, Ue KOPUPES Ta onuela
1' 7 Ve s 7
A, B, [ Kal To TeTpAnAcupo0, ue KopUupee Ta onueia A, B, I, A kat ac douue,
ol ovouaoia Exouv Ta eubUypauua Tunuara mou PAEMouuE orta oxnuara autd.
Nvan
>10 Tplywvo ABIT, Ta Turuata AB, BIM kal A mou
oplCovtal and dUo KOPUPEG, AEyovtal TIAEUPEG
TOU TPLYWVOU.

L
»

To tetpdmnAeupo ABIA pe kopup€g Ta onueia A,

.
B, I, A €xel mAeup€q ta Tunuata AB, BIT, TA, AA A B

nou opliCovtal amod dladOXIKES KOPUPEG.

Ta tunuata Al kat BA, mou opiCovrat amd un

OladOXIKEG KOPUPES, A€yovral Jlaywvieg TOu

TETPATAEUPOU. A r

Eotw tpia onueia A, B kat I mou dev avrikouv kat 1a Tpla ot uia eubela. [00ec eubeieg
repvouv and 1o A, [100ec amnd Ti¢ eubeiec auteg repvouv and 1o B; To I eival onueio
e eubeiac AB;

Nvan
A6 1o A dlEpyovtal drelpeg eubelec. Mia armd
auTtég mepvdel kal anod to B.

Emeldn) Ta onueia A, B kat I dev avrikouv Kal ta
Tpla oe pia eubeia, To onuelo I dev unopel va eivat
onuelo g eubeiag AB.

3, 2710 oxnua gaivovral nevre onuela, Ta A, B, I, A kat E. Na xapdé&ete dAa ta eubuypaupua
Tunuara, mou gxouv dkpa 1a onueia autd. Nooa dlapopeTikd eubUypauua Turuata

N\van A

Kd&bBe onueio eival dkpo evdg amo Ta téooepa eubuypauua
TUAMATA, TIOU TO OUVOEOUV e Ta UTIOAOLTIA TECOEPA ONPEla.
Erouévoc: E B

To onueilo A sival dkpo Twv Tunudtwy: AB, AT, AN, AE
To onueio B sival dkpo twv TuNudtwy: BA, Bl, BA, BE
To onuelo ™ eival dkpo Twv THNUdTwy: A, T8, T4, TE
To onuelo A eivat dkpo Twv TuNudtwy: A4, AB, A, AE
To onuelo E sival dkpo Twv Tunudtwv: EA, EB, ET, EA
>Ta napandvw, kABe Tunua epgavicetal duo popEg .X. To AB kal BA, apou To Tuiua

€xel dUo dkpa. ‘Etol, oto oxrua, dev eivat gikoot (20) dlaPopPETIKA TUAUATA, aAd
déka (10) ta: AB, AT, AN, AE, Bl BA, BE, A, TE kat AE.

21-0027 book.indb 151 16/1/2013 9:45:26 pp



- 162 - Mepog B' - KepdAaio 10 - BaOIKEG YEWUETPIKEG EVVOIEG

A2KH2EIZ KAl TIPOBAHMATA

1. JUUMATIPWOE Ta TTAPAKATW KeVA:

(a)  Mia teviwugvn kKAwotn ue dkpoa A kat B uac divel nv eikéva tne Evwolac Tou

bl (B) Av npoekteivouue anepioplota gva eubuypauuo turjua AB riépa and ta duo

7 dkpa Tou, A Kal B, maiovouue To OXTQ TIOU AEYETQL ..........coovovoeeeoeeeeee .

(y) Av npoektelvouue anepioplota sva eubuypauuo turjua AB riépa ano 1o Eva
UOVO AKOO TOU, TI.X. TO B, Maiovouue TO OXNUA TIOU AEVETQL ..................cocvoever.. :

(O) o Agyovral dUo nuIeUBEIEG TOU EXOUV KOIVI] QpXT] Kal TTOU
ol duUo uadl aroteAouv uia eubeia.

(e) Hempdvela, ndvw otnv oroia n arepioplotn eubeia yoauur epapuolel Tavtou
OACKANON EVAL TO ..o .

9. Na dwoeig dikr) oou ovouaoia oe oAa (a) Ta onueia kat (B) Ta eublypauua Tunuara
TWV MAapaKATw euBUYPAUUWY OXNUATWYV.

NN =

3 /7aps Ta on,ueza A B I, A ndvw oe uia eubela
" kai éva onueio K rniou dev Bploketal otnv x X

napandvw eubela. Evwoe 1o K ue ta A, B, I, A ; E r: A:
Kal ovouaoe dAa ta eubulypauua Tunuara Ttou
oxnuaroc.
. o . , ,
), lavw oe uia eubeia X' x naipvouue duo onueia «

A kai B. Ovouaoe ¢ avrikelueveg nuisubeiec
Tou Exouv apxri To A Kal TIGC QVTIKEUEVEC
nuteuBeiec mou gxouv apxn 1o B.

O O
A V

5. 210 OdmAavd oxnua xdpa&e TIC QVTIKEUEVEC
nuteuBeiec Twv nuieubeiwv ABx, Bl'y kai FAz.

APAXTHPIOTHTEX T'IA TO 2T1ITI

. 2xedlaoe gva noAvywvo mou va gxet: (a) Niyotepeg diaywvieg ano nAsUpeg, (B) (oo
aplBuod dlaywviwv Kal mAEUPWYV, (y) TEPIOOOTEPEC DIAYWVIEC QIO MAEUPEC.

2710 dimAavo xdptn gaivovral €&l (6) moAeic Tne EAAdSQG,
rou o€ Bplokovral avd TPEIC oTnV (dla eubeia;

A (AAeEavopourioAn), P (Podog), H (HodkAeio), X (Xavid),

K (Képkupa) kat © (Beooalovikn). Mropeic va oxedldoeig
TIC art’ eubelag agPOTTOPIKEG OUVOETEIC UETAEU TWV TTIOAEWV
autwv, OvVouQaoe TIC OUVOEDEIG QUTEG XPNOIUOTTOIWVTAG TA
yodupuara twv moAsewv. Mmopeic va Boelc mooes TETOIEG
OUVOEODEIG urtdpxouV, JIKAIOAOYWVTAC KaTdAAnAa tnv
ardvrnon oou,
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B.1.2. Twvia - M'pauun - Enineda oxfjpata - Eubuypapua oxiuara -

‘loa oxuata
(?

9. APASTHPIOTHTA 1n

.\

[Uow pac urtdoxouv dlapdpwV eIOWV YWVIES, UEPIKEC QTIO TIG OTTOIEC BAETTOULE OTIC
MAPAKATW EIKOVEG. TI KOIVO XQPAKTNPIOTIKO EXOUV;

[Npoorndbnoe va Ti¢ neplypdyelc, XwpIc va oe ennpedlel n UAIKT) TOUG UTTOOTAOT).

OpiCovtag ™n Ywvia
>xedlaloupe 0" €va PUANO XapTi dUo nuieubeieq

Ox kat Oy, ue ko) apxr to onueio O. M, y
Ot nuieuBeieg xwpiouv To emninmedo oe dUO TEPIOXES
My kat Mo.

o] n,

®  KdBe pia amd 11g meplox€g auteg padl pe Tig
W ']lf nuieuBeiec Ox kat Oy ovouddetal ywvia.

® H "ukpdtepn” (M4) Aéyetal KUPTA Kal n AAAN
(M) pn KupT.

® To onueio O Aéyetal Kopu®Pr] TNG Ywviag Kal ot
nuieubeieq Ox kat Oy A€yovrtal TMAEUPES NG
ywviac.

¢ Tig ywvieg nmou oxnuatiCovtat Tig oupBoAiCoupe
xOy n yOx (1o ypdupa ™G kopugrg O
ypdoetal mdvra otn uéon) 1 hE éva UIKPO
YPAUUQ, TLX. ‘0"
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Twvigs tolywvov
A
| /\r
Twvigs TeTQadNEVQOV

a r
AU
B
Zz
A
r

‘Eva tpiywvo ABI™ €xel Tpelg ywvieg, Tnv /A\, ™ B kau ™ r.

‘Otav Aéue, .X. N Ywvia A Tou Tplywvou ABIT, evwoouue
m ywvia Tou €xel TIAeUpPEQ TIQ Nuieubeieq AB, Al kal
TEPLEXEL TO TPlywVO.

H ywvia A Aépe OTL eplExeTal PeTa&l Twv MAsupwy AB
Kal A" Tou TPLywvou.

Akoua Aéue ot n Aeupd BI™ eival anévavtt otn ywvia A :
evw ol ywvieg B kat [Meival mpookeiueveg g nMAeupdq
BI.

To tetpdmAeupo ABIA €xel t€00eple ywvieg, TOU
KaBeuld Toug Tieplexel To TeTpdnAeupo. Ol Ywvieg autég

slval ol A/A\B, A/B\I', BIA kal I'A\A, Tmou ypdgovTal

, N\ A N\ N ,
anAd A, B, I kat A avtiototxa.

APA2THPIOTHTA 2n

[oiec ywviec Kat Tt el00UC oxrjuara
oxnuarti¢ovrail aro TG eUBeieC
ToU dImAavou oxTiaTog;

G N

Eubuypauua oxfjuata

21-0027 book.indb 154

TebAaopévn ypauun eival To oxrua mou aroteAeral and dladoxikd eubuypapua
Tunuara, Ta oroia dev Bpiokovral dAa oty (dla eubela.

EuBuypaupo oxnua ovoudletal kabe TeBAAOUEVN YPAUUN, TNG omoiag Ta dkpa
oupnimrouv.

Mia teBAacuévn ypauur) ovouddetal kuptr, otav n npoékraon kdbe nMAeupdqg g
aprivel OAeqQ TIG AMeG TTAeUPEQ OTO (D10 NuLETITTEdO. AlAPOPETIKA AEYETAL N KUPTH.

TeGAaouévn yoauun

Evivypauuo oxrnua

B r B r
A A
Kvegth Kvgtd
E
[©)
H z H Z
-
B A
) A A )
un Kvoth Un KvgTo
r
E H z
[°) E
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‘loa oxfuata

® AUo eubBlypaupa oxiuata A€yovral (oa, av ouprmintouv, dtav TornoBetndouv
TO éva endvw oto AAO e KAatdAANAo TpdTIO.

® 270 {00 oxnuarta, TA otolxela TIoU oupTiTouy, dNAQdN Ol KOPUPEGS, Ol TIASUPES Kal Ol
ywvieg, ovoudZovtal avtioTola oTolxela Twv OXNUATWY auTwV.

[TAPAAEITMA - EOAPMOIH

¥ Na xenotuornoinBel diapaveg xapti, yia va diarotwbel n 100tnTa Twv oXNUdTwV OTIG
MAPaKATw MEPITTTWOEIG!

TTeghdtwon In

TTeghdtwon Zn A B

S1oépouue To dlapavéc xapti  «

Mapatnpouue OtL:
¢ O avtioTolxeg MAEUPEG Kal YwVIeG TwV (Cwv oxnudtwy eival (oeq.
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A2KH2EI> KAl TIPOBAHMATA

1. Naovoudoeig pe ol yoduuaTa TG ywvieg Mmou ONUELDVOVTAl OTO OXNUA:

y A
L B
B K A L B A
B
A H A r
() )

@ ®)
9 Na oxedidoelc gva tplywvo ABI. (a) lNoia ywvia Tou Tolywvou NMEPIEXETAL OTIC TTAEUPEC
AB kat BI'; (B) lNowa niAeupd eival armévav ano 1 ywvia T (y) [Noieg ywvieg eival
npookeiuevec oty risupd Al; y

3, Na YOQUUOOKIAOEIG KAl va OVOUdOEIC TN Ywvia oTnv oroia
avnkel To onueio A. oA

) 2710 dInAavo Tpiywvo va ovoudoelg A ™ Yywvia rou eival ° X
" anévavtt ot peyaAdtepn mAsupd, B ™ ywvia mou eival
arévavtl otn JUIKEOTEEN AeUPd Kal r Vv 10l ywvia.
(a) lNotec ywvieg elval mpookeiuevec otnv nAsupd Bl
(B) lNota ywvia Boloketar arévavt and v nAevpd AB;

5 Torto6etnoe gva “X” otn B€on mou avtioTolxel otn owotr] arndvinon.

(@) (B)

EYOYIPAMMA — KOPY®ES [NEYPES ~ APIOMOS APIOMOS OPIZOMENQN EYOEIQN
SXHMATA 1 2 3 4 5 1 2 3 4 5 SHVEON 1 2 3 4 5 6 7 8 9 10 1112 1314 15
ONIA 2
TPIFQNO 3

TETPAMAEYPO 4

MENTAMAEYPO Z

5 pAPA2ZTHPIOTHTA A TO 2T1ITI

Exeic naiéer mote to TANGRAM, 2xediaoe 0’ éva xaptl To dimAavo TETPAywvo oxnua
ue mAeupd 10 cm kal UETA KOWe Ta OKTW Kouudtia. [Npoondbnoe va @udéeic 1a
Mapaxkdrw oxTjaTa xenoUonolwvTag KatdAnAa kouudrnia ar’ autd.
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B.1.3. Mé&tpnon, ouykplon Kat .ootnNTa eUBUYPANMWY TUNHATWY
- Anéotaon onueiwv - Méoo euBUYypAUUOU TUAUATOG

ZTa Wgonyovugva. £ldaus Tov TGO Ug Tov odoio JlaadloTWVOVuE TNV L6ITNTA. JV0 YEWUETQIKUWY
OXNUATWV. To QdoVaTEQO OXNUA, Tov odolov To wrikos wdogel va uetgndel, lvau Tto svivygauuo
TUAUA Kal aadoTeNel baoikd otolxgio Twv dAwv gviivygdiuwy oxnudtwy. Tt glval duws UETghon
Kal Uovddes uhxovs;

ISTOPIKH ANAAPOMH w

Ao 1a oAU rmaAid xpdvia, ol avdykec e {whig, UMOXPEwoaV TOUC avBowriouc va UETPHO0UV
oidpopa ueyedn. Na va eEunnpeTouv ol UETPTIOEIC QUTEG ETIPETIE va xpnaoiuornombouy otabeod
unodelyuara, Ta oroia va diabeter o kabgvag oroiadnmote oniyur Ta xpelalotav. Apxikd otn
UETONON xenouoroménkav 1a WeAn tou avBpowrivou owuatog aAAd kal o Bnuatioucg, T1o
dvolyua Twv xeplwv kai o uyoc. Etol, dnuioupyribnkav ol uovddeg, onwcg. of "“DAKTUAOL”, ol
Todeg”, o ‘maNdueg” k.a. Autrj v nalid ouvrbeia eEakoAouBouue va epapudlouue Kal
onuePa oTIC MEASXEPEC UeTPoEIC uac: “To mavraAovi Berer duo ddkTuAa udkpeua”, “To xoptdol
YnAwoe uia rubaurnj”, “To okdpog Exel unkog 40 nédia”, “Ta diktua praocav otic 50 0pYIES”,
“BdAe oto niotrpl €va ddktuAo kpaoi”, “To nevaAtt xturieral ota 11 Briuata’, k.Am. Or povadeg
QuTEG, av Kal MOAU xpnoiues, dpxioav va xdvouv thv a&ia Toug O1dTt dev elvar akpiBelc, apou dAol
ol avBpwriol dev Exouv To (010 Uoc, Tnv (dia rmaAdun, 1o dio dxoc dakTUAwV Kat To (010 avolyua
oto Briua toug. Voo duwe avantiooovtav ol QVBpWnIVEG KOIVWVIEG TOOO UeYaAUTeEPN akplBeia
Xpelddovtav OpIoUEVEG UETPNOEIC, OMWG T.X. YA TO KTIOWO Twv OMITIV, TNV KATAOKEUT]
QPOEUTIKWY EQYwV, TNV KATAUETENON NG yneg, K.Am. 2tmv apxaia Alyumto, uerd amd kdbe
nAnuudpa tou Neldou, n Adonn kdAumre Tta ouvopa Twv KImudtwv. Yrrpoxav 10te eldIkol
undAAnAol, ot “apriedovdrnrec”, ol orolol ENONTeUayv TNV THENON Tou dlaxwPIoUoU TwV EKTACEWV.
JTIG KQTQUETPTOEIG QUTEG AgyeTal OTI ékavay U’ €va eldiko axolvi ue KOUoug, v “‘aprnedovn”.

Ot apxaiot Aryurtiol, aré v enoxn tou BaciAéa Z€owatpn (kard
Tov Hpddoto), tnpodoav oroixeia UETENONG TWV EKTAOEWV TOU
KaMAigoyouoayv yia va ta EavaBpiokouVv UETA TIG ETTOXIAKES TTANUMUOES
Tou NeiAou rotauod.

AMwote Tew - petpla onuaiver ugronon me g, AAMA kai ot
BaBulAwviol  xpnoiuorioiodoav OUYKEKPIUEVA UTTOdElyuaTa yia va
urtoAoyioouv 10 €uBadov Kai Tov Oyko o0 TIoAAd npdyuarta

KaBnUePIVING Xonone.

Orav avantux6nke n enikovwvia Aawv Kat Kpatwy, Ue
1a 1aéldla Kal To eUrdplo, dnuioupynenke n avdykn va
KabiepwBouv KOIVEG ovddeC UETPNONG Yia KAAUTEQN
OuUVVEeEVONOoNn Kal amo@uyny NG Talarmwpiac Twv
uerarponwyv am’ m uia uovdda otnv dAAn, onwa r.x.
ornv apxaia ABriva anoé tov ZéAwva.
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To 1791, auéowg uetd v Enavdoraon, n FTalk Akadnuia aveébeoe oe uta oudda
ermommudvwy, am’ SAec TIC xwpes TG Eupwnng, va Boouv gva amAd ouotnua
uovddwv ugtonong. Or uovddec mou uloBetribnkav TeAikd ndpbnkav and mm guon
Kal yia mapdoelya n UETPNOnN Tou UNkous kabiepwbnke va gxel uovdda 1o “UET0”,
rmou eivar o 1 anmdé ta 40.000.000 {ca kopudtia TOU XWPEIOTNKE O YALWVOG
peonuBpvég ou di€pxetal and to Mapiol. To ovotnua Twv povddwv akoAoubel
170 OekadIké ouotnua apiBunong, dnAadn eivai éva dekadIKO HETPIKO ouoThua.
Metd and éva apyd Eekivnua, To odotnua auto kabiepwbnke kai o 1875 10puUbnke otn ZeBp
(oto MNapiot) To Alebvég Mpageio Métpwv Kal ZTabBuUwWV, drmou QUAdXTNKAV Ta KATAOKEUAOUEVA
aré nAativa npootuna “ugrpo” kat “xiAidypauuo”.

To ovotnua auto Twv uovadwv dev UloBetnonke ausows ar’ GAous Toug Aaoug, mou MEoTiunoav
va xpenotuoroouv Ta diKd TouG ouoTriuata, onwg 1a eixav ouvnbioel, nap’ Ao mou rtav o

nmoAunAoka. 2tn vewtepn ENNABQ, kabiepwbnke e vouo, o 1959, To dekadikd UETPIKO oUotnua
Kal loxUel UEXPL OrjueQQ. b
>mv AyyNa, v AUEPIKY) KAl O UEPIKEC QKOUN XWPEES, TO @
| ' i | TwV povddwv autwyv UETAsU Toug aAAd Kal e To UETPO elval: s
' 1yd=3ft=36in 1yd=09144m = 91,44 cm A
1ft=12in 11t =0,3048 m = 30,48 cm /f)xy
1in =00254 m = 254 cm i
MEtpnon Kat povAdeg HETPNONG
® [1ava ouykpivouue HETAEU TOUC euBUYPAUUA TUAHATA 0dNyNOnKaue TNV avAaykn
va XPnoluoroloUhe pia kovry povada ouykplong. ‘Etol, kdBe ouykplon evog

ovotnua uetpnong eivar dwdekadlkd Kai n Pacikry povdda
JTIC [DIEC XWPES YIa UETONON UEYAAWY ArTOOTACEWVY XPNolUorTooUV To WA, ou eival.
LeyEBoug ue TNV avtiotolxn povada Agyetal HETPNom.

urikoug eivar n udpda rj yiapda (yd). H 1 yidpda (yd) diaipeitar
oe 3 nodla (ft), kar o 1 médu (ft) oe 12 ivtoeq (in). Ot oxeoeig

1 uiAt = 1609 m = 1,609 km. >t vautiAia xpnoiuorolouv yia uovdda Unkous To VAUTIKO WAL, TTou

elvar: 1 vautikd piAt = 1852 m.

‘ETOol, yia To unkog éxoupe Otl:
® Movdda unkoug eival To “péTpo” (m).

P [Ma va petpriooupe, Aomody, éva subBUyPauUUO TUNUA, XPNOLUOTIOIOUUE Eva
QvTiypapo Tou METPOU Kal KAVOUWE TN oUyKpLon ' auTo, Onwg €xoupe UABEL.

P Edv Suwg TO PrKog Tou euBUYPAUMOU TUNMATOC eival TIOAU ueyaAUTeEPO N
MOAU UIKPOTEPO AMO TO UNAKOG TOU METPOU, ETIAEYOULE, Yla T WETENON €va
MOA\AnAAOoLo 1) pla urodlaipeon Tou HETPOU Yia TO OKOTIO auTo.

¢ [0 va UETPN)OOUUE OXETIKA MIKPA MPNKN xEnolgorolouhe, ouvhbwg, TO

UTTOBEKAMETPO, TIOU efval TO éva 3KaTto (- ) Tou uéTpou.

10
H”.l'l'f” I'!H‘“I”]'“ll’”“ |||l“”l ||I||||JI ||||l1||| Hl”ll'll Il'l'l.'.l'lll \ll\"l'lﬂ lll\\\'l\\ 1\
bom 1"' 2 3] 4' 5' sl ':'Il a.' a\' 1&
om Y S, 2 ¥ o e A 8 a T
ﬂmhm\nuhmhInlllllhnl._lmlhn|||||I|mii||uh|l|ln||f:;||lul!lrnuu’mrf.imi’.':.if 1
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¢ [0 peyaAdtepa pnkn, omwa
T.X. évav Toixo 1 TIG dlaCcTACEIQ =
€vOGQ OIKOTIEDOU, XPTNOIUOTIOIOUUE @
0y

n JeTpoTawvia. {
L e ) ;MF— e

¢ @ oAU WIKPd WAk TLX. TN JIGETPO jiag Ridag 1y To W
ndxog ulag Aauapivag, xenotuonoloUue To TaxUUeTpo : _ ;

1] TO MIKPOUETPO, avTioTOoLXA.

ONOMAZIA MONAAAZ MHKOYZ 2YMBOAO IXEXH ME TO METPO
MOAAAMNAAZIO , _
METPOY XINOpETPO Km 1 Km = 1000 m
METPO m
AeKaTOUETPO 1) MAAAUN dm 1dm = %m =0,1m
YMNOAIAIPEZEIX . L 1
TOY METPOY EKAtooToueTPO 1] TOVTOQ cm 1cm = T00™M = 0,01 m

_1
1000

H oxéon ueta&u twv unodlaipEcewV TOU UETPOU eivail N €ENG:

= 10dm=  100cm = 1000 mm

1dm = 10cm = 100 mm

XIANlooTdpeTpo 1) XAlootdé mm 1 mm = m = 0,001 m

icm = 10 mm

H éwola s addotaons onpusiwv glval add Tis o ouwniousves yewueTgikes gwvolss, Wov
oWavTAugE oTh TWh BX. addataon dvo $odewv KAd.
TTs duws, ogifetau n addotaon dvo onusiwv Kau W3S ™ UETRAUS;

¢ Exoupue ta onueia A kat B. XapdZouue to eubu-

A B , .
YPAUUO Tunua AB Kal To YeTpAuE Ue TO urtode-
0 1 2 3 4 5 KAUETPO. Bplokoupe o1 €xel urkog 3,8 cm.
glg ¢  Néue 6t n andéoraon Twv onueiwv A kat B eivat
3,8 cm «kat ypdgpouue AB = 3,8 cm.
JUVETTWG:

® Andotaon dUo onueiwv A kal B Aéyetal To urikog Tou eubUypappou TUHATOG
jf AB, Tou Ta evvel.

b\~ [loénel, duwc, va mpoogEouue KATL ONUAVTIKO:

¢ Me 10 oUuBoAo AB evvooupue Tautdxpova dUo dlapopeTIKA Tipdyuata: To eubu-
YPAuMO TuAua AB, aA\d kal To uAKog autou Tou eubuypappou Turnuatog AB.

¢ [0 va &exwplooupe TO PNKOG, OUVNBWS XENOlUoTooUueE ToV OUUBOAICUO
(AB). ANA oto BiBAio auto, yia amAoucoteuarn), Ba ypdpoupe anAd: urikog AB.
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Zvxvd axovius Th @gdon: “Bglokduacte oto ugdo Tns diadgowrs.” xau
Katarabaivovus Tl adéxovus Thv idia addotaon wdd ta dvo dxga.
Tt ovoudjovis, Mobddv, ugdo Tov svvygapuuov TUHUAToS,

® MéEoo evég eubuypaupou Tufuatog AB ovoudloupe o onueio M
TOU TUAMATOG, TIou amnéxel eEloou amnod ta dkpa Tou.

[TAPAAEITMATA - EOAPMOTIEX>

1 Na oxediaotel 10 eubUypauuo Tunua A, to ornoio eival ioo e to Tunua AB:
(a) ue 1o untodekdueTPO Kat (B) ue daBn.

Nvon
A B (@) Me 10 UMOJEKAUETPO UETPAUE TO eUBUYPA-
po turua AB kal Bpiokoupue 6Tt AB = 3,2 cm.
0 1 2 3 4 5 > ouveéxela ndvw oe pla eubeia € malpvoupe

€va eubuypapuo Tunua MA pe pnkog (oo ue
3,2 cm, onwg delxvel To oxnua.

Avolyoupe Tov dlafrn, woTe N pia dkpn tou
va akouprdel oto A Kal n dA\n oto B.
MeTtakivoupue Tov dlafrtn, Xwpeig va
peTaBdAAoupEe TO Avolyud Tou.

Xapdloupe pia eubela €.

TormoBetoupe TN pia dkpn tTou dlapnn
oe éva onuelo M Tng € kal Pe 10 dA\o
dKpo, Tou €xel TN ypapida, Bpiokouue
TO onuelo A g e. Tote 10 euBUYPAUUO
Tunua A eivat ico ue 1o AB.

Na BpebBouv kardAAnAor tpdmor ouykplong dUo eubuypPduUUWY TUNUATWY Kal va
olatunwBouv Ta ouurepdouara.
O 10g TPOMOQ eival va KAVOUuE TN UETPNON UE TO UTTOOEKAUETOO.

In Wephdtwon 2Zn 3¢phdTwon 2n Weghdtwon
A B A B A B
sl st LG ] LT RASAT A LA AL L A W WL
0 1 2 3 0 1 2.3 0 1 - —
AB = 17 cm &,7 AB=1icm Y17 AB=1Fcm v17
r A rC A r A
AR LA Ll iy i i |'”"“"l”"|'A”|““|”“!””" 'I'I'I'|'|'|1'I'I'I'|'|'l'n'|'|TrI'|'I'ITr|1TIT|'I'ITr|T
LT [N 5 | 0.4 t2 3 p— e W
0= 24 cm Y24 m=1¥cm Y 1.7 =14 cm ¢1,4

AB <A AB =TA AB > TTA
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3.

- 161 -

O 20¢ TPOMOG gival va Ta ouyKpIVOUUE xpnoluorolvTac Tov diaBnn.

Akouurmdpe ™ pia dkpn Tou dlaBrtn oto A kat TNV dAAn oto B. Metakivouue Tov
AlapATN, XwpIg va petaBdAoupe To Avolyud Tou Kal ToroBeToUpe TO €va AKPOo TOoU
oto onuelo I kat To dA\o eni Tng nuieudeiag MA. Ovoudloupe A’ 10 onuelo oto
OT10{0 KATAAN)YEL TO OeUTEPO AKEO TOU JIlaBNTN. TATE €XOUNE TPEIG TEPITTTWOELG.

In WephdTWon Zn WephdTwon 2n WephdTwon
A B A B A B
A’ g
r A A r A r AA
To A" Boiokerar avdueoa ) , To A’ Bol i
y To A" ouunintel ue 1o A. 0 A" Bploketal otnVv Mo
ora onueia I" kar A. H H gktaon tou A npog 10 A.
Téte Aéue otL To AB gival Téte Néue 611 Ta AB kal Téte Aéue o611 To AB sival
MikpdTeEpPO amd 1o M'A A €xouv 1o (dl0 pnKog peyaAutepo amnd 1o M'A
Kat ypdeoupe: AB <A | kai ypdgoupe: AB=TA | kai ypdeoupe: AB > A

Na Boebei To ugoo evoc eubuypauuou Tunuarog AB.

N\van

21-0027 book.indb 161

Me Tto urntodekduetpo Bpiokoupe €va onueio M

Tou AB, yia To omnolo eivat:
AM =3,8:2=19cm.

A M B

A
|
0

IIII|IIII|IIIF|III.III|II|I|II|I|Il'|lfll|ll||l|l||lfll
1 3 4 5

AMA téte kKt MB = 3,8 : 2 = 1,9 cm.

AnAadr): AM = MB.

2,6:2=19 34

¢  Ormnowodnnote eubuypappo Tunua AB €xel mdvra gva péco M, mou eival

KAl LOVadIKO.

16/1/2013 9:46:10 up
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A2KHXEIZ KAl TIPOBAHMATA

JUUMATIPWOE Ta TTAPAKATW Kevd:
(a)  To urikog Tou euBuypauuou TuUnuaroc AB, mou evavel duo onuela
AKAL BAEYETQL ..o TWV ONuelwv.

(B) Meoo evdc eubuypapupou Turjuatog AB ovoudlouue to onueio tou M mou ...
.............. ard ta dkpa Tou.

Torto6stnoe éva “x” orn 6gon nou avriotolxel otn owotr) arndvinon: Ano dUo onueia
uropouv va riepdoouv WU Aneipec subeleg, [ Mia udvo eubeia, U Avo udvo subeiec.

‘Eva tomt upaoua eivar 65 m. [NouAriBnkav kouudtia ue unkn: 3,5 m, 25 cm, 7,95 m kai
3,74 m. lNooa ueTpa vpaoua guelve oto TOrIl,

To eumopIkd Tolywvo ulac moAnG mepikAgleTal anod Tic 0doUG IMMOKOATOUG, UNKOUG
319m, KAeiobgvoug, unkoug 271m kat [lNepikAgoug, urikoug 205m. [ldoa Briuara
6a kdvel vac meloG mou KIVETal MEPIUETOIKA OTO EUTTOPIKO TPIywVvo, av To KABe Tou
Briua eivar 75cm.

Evac aypdtnc BgAel va niepipodéel Evav aypd Oxnuaroc TETPAYwVoU Kal MAEUPAC
15,3 m. AiaBetel oupuatronAeyua, unkoug 60 m 3 dm 18 cm. Na Bpebel, av Ba Tou
QTAOEl TO OUPUATOTIAEYUQA 1) Qv MTPEMEL va ayopdoel Kal dAAO.

. , . AkTtiva oem oe km
O dimAavag rivakag deixvel Tnv aktiva oe m =
Kal oe km Tecodpwv nmAavntawv. LOPORITE | SRe 0t
Na ouunAnpw6Bouv ta kevd: MH 6.378
APHZ 3.750
AlIAZ 71.400.000
Ot apiBuoi mou eupavicovrar orov AB B A AE EA Mepiustoog
omAavo nivaka eival ta unkn Ttwv om 517 1950
MEVTE TMAEUPWV TOU TIOAUYWVOU
. dm 7,6
ABIAE, ekppaougva e dlapopeTi-
m 42 0,84

KEG uovadec. Na ouurnAnpowbel o
Tivakac Kai va urtoAoyloTel n EPIUETOOC ToU TTOAUYWVoU o cm, dm kat m.

[dpe gva onueio A. Na Boelc Tpia onueia rmou o kabsva va arexet 2,7 cm ario 1o A.

>xediaoe dUo avrikeluevec nuieubelec Ax kat AX'. Na Bopeic ndvw otnv nuieubeia Ax
ouo onuela B kai I, €tot wote AB = 3 cm kat AlT = 3,8 cm. Emtiong otnv nuisuBeia Ax'
va ndpelg gva onueio A €rol, wore AA = 3 cm. Na ouykplvelg (a) ta eubuypauua
tunuara Al kat AA kat (B) ta eubuypauua tunuara AB kat AA.

e uia eubela €, ndpe ot oelpd Ta onueia A, B, I kai A €tol wote va eivai:
AB=2,5cm, B[ =3 cm kai [A=2,5 cm. EEETaoe av Ta Tunuara Al kat BA eivar (oa.

To péoo O eubBUypaupou tunuatog AB angxel 4,2 cm and 1o dkpo A. 1doo elval To
unkog tou AB;

>xediaoe gva eubuypauuo Tunua AB. Na Boeic éva onuegio M, to oroio va arnéexel
3,3 cm arnd 1o A kat va un Bpiokerar otnv eubela AB. Na pepeig tnv eubeia, n oroia
repvdet and 1o M kat ard 1o PEco Tou eubUypauUUOU TUNUATOG AB.
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B.1.4. MpdéoBeon kal apaipeon euBUYPANUWY TUNHATWY
APAXTHPIOTHTA

2To napakdtw oxnua, UeTa&u Twv dladpouwv ABIA kat AEA, va Boebel moid diadpoun
arod ¢ dUo eival 0 OUVTOUOTELOG OPAOC, Yia va TMdel Kaveig aro v moAn A otnv
noAn A kat otn ouvexela va Bpebel n dlapopd Twv dladPOUDV QUTWY;

ﬁ ZKE@TOUAOTE B

(@) Oewpoupe TIG eUBE(EG €4 KAl €p. 2NV eUBElQ p

€4 nalpvoupe, pe TN BorPela Tou dlapn,
dladoxIkd eubuypauua Tunuata {oa pe Tig
MAEUPEG NG TeBAaopEVNS ypauung ABIA,
dnAadn ta AB, BI' kat F'A. >mnv eubela €,
nalpvoupe pe Tov (B0 TPdTo Ta dladoXIKA
eubuypaupa Tuiuata AE kal EA {oa pe TiQ
MAEUPES TNG TeBAaouUEVNG Ypauune AEA.
To unkog Tou eubUypPAUUOU TUAMATOG, TIoU
MPOKUTITEL Ao T CUVEVWON TWV TUNUATWY
™g ABIA amotelel 1o dBpolopa Twv TUNUATWY TNG KAl ETIOUEVWS TO UNKOG TNG
ypauung autge. Opota kat yia v AEA. Zuvenwg, ouykpivoviag Ta mapandve
UnKn, oupriepaivoupe ot n dladpour) ABIA sival pikpdtepn anod myv AEA.

(B) T va umoAoyiocouue

™ dlagopd Twv dUo ﬁ B r e .
SladPOHMY ToMoBETOUUE N £ A !
oe Mo AAAn euBela €5 @ °© ° &)
, § K A M
TUNUa KA, (00 pe TO o A o &,

eubuypappo Tunua AA, mou avrkel oty eubela 4 kal TuRUa KM, {oo ue 1o
eubuypappo Tunpa AA, Tiou avrkel otnv eubela 5. To euBUypauuo Tunua AM
elval n dtapopd Twv duo diadpouwyv ABIFA kat AEA.

Ovuduaotée - Madaivovie

>e uia eubeia € €xoupue pe Tn oelpd ta onuela A, B, I, dnwg gaivetal oto oxnua:

o O O-

& A8 r
" &  To euBuypappo tunua Al Aéyetal dBpotoua Twv Tunudtwy AB kat BIN, kat
ypdopouue: Al = AB + BI'.
¢  To eublypauuo Tunua Bl Aéyetal dlapopd Twv TUnudTwy Al kat AB, kat YPAPOUUE:
BIr = Al' - AB.
E
» H tebAaouévn ypauur £xel ukog To dBpolopa Twv
UNKWV TwV eubuypduuwy Tunudtwy, ard ta ormnoia
anoteAeftal. r
» To unkog tou sublypaupou TuAuatog AB, sivat
MIKPOTEPO armd TO PNKOG KABE TEBAACTUEVNG YPAUMNG
pe Ta (dla dkpa A kal B. A B
® To dBpolopa Twv MAeUPWYV evOg eubBUYPAUUOU OXAUATOC,

Ba 10 Aéue MEPI(UETPO TOU OXNUATOG.
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A>KHXEI> KAl TIPOBAHMATA

Na ouykpivelc TO UNKOG TNG YOAUUNG
ABIAE ue 1o prikoc tou euBuypauou
Tunuarog ZH, onwg @aivovrar  oto A

nmapaxkdrw oxriua. e

Alveral €va 1piywvo ABI™ ue OAeG TIG TTAEUPEC (0eg, ue 2,5 cm. Bpec otnv nuisubela
BI, ue apxn 1o onuelo B, éva onuelo E &rol, wote 10 urikoc BE va iooutal ue v
MTEPIUETOO TOU TPLYWVOU.

Mia teBAacugvn yoauur aroteAelral ano nevre dlapopeTikd eubUypauua TUNUaTa.
Ta unkn twv evbuypduuwv tunudtwv AB, Bl A, AE kai EZ eival avtiotoixa
16 mm, 9 mm, 12 mm, 14 mm ka1 2 cm. Na Bpeig 1o unkog me rebAacugvns ABIAEZ.

Na Beelg 10 unkog uiac tebAacucvnc ypauuns ABIAE ue nmAeupec AB = 0,4 m,
Blr=3dm, T'A = 50 cm kat AE = 380 mm.

Na nidpeic oe uia eubeia ue ™ oeipd 1a onueia K, A, M kat N €toi, wore: KA = 6 cm,
KM = 16 cm kat KN = 20 cm. Na Bpeig ta unkn twv tunudtwv AM, AN kat MN.

2 ula nuieuBela ue apxn to onueio O naipvouue ta onueia A, B, I kat A €tor wote va
eivai: AB = 3cm, BA = 5,5 cm kat Al = 4,6 cm. Na Boebouv ta unkn twv TUnUArwy:
(a) AA, (B) Bl ,(y) AI” + A kat () AA-AB.

Na ridpelc oe uia eubeia e ™ oelpd 1a onueia A, B, I kat A €tol, wore: AA = 6 cm,
AB = 1 cm kat BT = 2 cm. Na Boeic 1o unkog tou A.

Na nidpeic oe uia eubeia ue ™ oelpd ta onueia A, B, I kat A €tol, wote 1o Bl va eivai
kard 4 cm ueyaAutepo and 10 AB kal katd 3 cm uikpotepo arnd 1o [A. Av eival
AA = 14 cm, va Bpeic ta urnkn twv Bl kat A.

Na rideeic oe ia eubeia ue oelpd ta onueia A, B, I kai A £tol, wote va eival. AB=2 cm,
Bl'=1 cm kat AA=5 cm. Na Bpelg ta unkn twv eubuypauuwy Tunudrwv BA kat Al

[dpe oe uia eubela ta diadoxikd onueia A, B, I, A kai E tol, wote va eivai: AB=2 cm,
AlC=3cm, A = 1,56 cm kat AE = 6,2 cm. Na Bpoebouv ta urikn twv AA kai E.

Alverar éva eubuypaupo tunua AB = 4,5 cm. Ndvw otnv eubeia AB ridpe gva onueio K,
11010 Wote AK=3 cm Kai Eva dAAo onueio /\, T€tolo, wote va eivat BA=3,5 cm. (a) Na
Boeic To urikoc tou KA, (B) 2e nola niepintwon ouuBaivel va eivat KA = 11 cm, (y) Na
OlEUPEUVIOELG, O€ TIOIEC MEPIMTWOEIC TO KA eival ueyaAutepo 1 uikpdtepo and 11 cm.

APAXTHPIOTHTA T'IA TO 21ITI

[ati To agpornAdvo

urtopel va diavuoel
UIKOOTEON ArIOoTAOT) s
ard To nAolo, yia va |
ndet ano v Abnva
otn 2duo;
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B.1.5. Métpnon, cuyKplon KAl 1lodTNTa YWVIWV - AlXOTOMOG Ywviag

APAXTHPIOTHTA

Evac natépacg kat o yloc Tou yuuvdlovral Kal Kavouv
(G (O1EC AOKNOELG.

Mropegic va Bpeic edv ol ywvieg, Tou
oxnuariCouv ta mnodia ToUuC OTnv [Ola
akplBwe ordon mou gxouv Oto OIMAavo
oxnua eivai [oec;

Na dikaioAoynoeic v andvinorj oou A\ / )
OXETIKA UE TN OUYKOION TOU Qvolyuatog | & &1 w f"
TWV MOdIWV TOUG. | é . : [\ Al
{. -l A ‘ll“a s 1
-&f = o |
4 o

Ovuduaote - Madaivovue

+P>  H p€rpnon twv yovidv YiveTal PE TO MOLPOYVWHOVIO.
» O apBude mou mpokUrTel and 1 PETenon ovoudletal METPO TNG Ywviag.
P Movdda pgtpnone twv ywvidy givat n poipa, mou ypdestat: 1°.

P> Eiva: 1° = 60’ (mpwta Aertd) kat 1'= 60" (deUtepa AemTd).

AT Ta Mapandvw CUPTIEPAIVOUUE OTL:

® KdbBe ywvia €xel Hovadlkd MPETPO TIOU
eaptdral pévo amd 1o “dvolypa” Twv
TMAEUPWV TNG.

® Av dUo ywvieg €xouv TO (B0 PETPO
elval (oeq.

¢ 310€efNQ e x6y N ® 6a OUuMBOAICouuE TN Ywvia Kat TO PETPO TNG.

ISTOPIKH ANAAPOMH w

&)
H uoipa avrikel og €€nvtadikd odotnua apiBunonc (ue Bdon 1o 60). AuTo MpogpxeTal
and Toug 20UUEPIOUG Kal 0T OUVEXEIQ arno Toug BaBuAwvioug, dnAadr xpovoloyeital
rowv ard 1o 2100 n.X. O ASGyoc emAoyric Tou ouoTTiuarog autou eikadetral Ot eival n
npoordBela evorioinong Twv dAPOPETIKWY OUOTNUATWY. apiBunong, mou umlnexav
ekeivn v enioxn (ue Bdon 10 5 kai o 12). AAor xouv v drioyn dtt n Bdon 60
Kablepwbnke ard v aotpovoula kat dAAol Ot Exel eruAgyel yia Bdon o aplBudc 60
ernewdn exel MoAAOUG OIQIDETEG. Znuaocia Exel OTI UEXPL ONUELQA EXEL ETIIKOQTTIOEL TO
eENvtadiko ouoTnua yia tn UETENON TwV YWVIWVY, TOU XPOVOU K.AT,

6‘\
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[TAPAAEITMATA - EOAPMOIEX>

4. Nayiver ouykpion dUo ywvidv e Eva dlapaves XapT.
Nvon

¢  ATMOTUTIVOULE TN Ywvia AOB oto dlapaveg XapTi.

N\
¢ TormoBetolue To amnotumnwua ndvw otn ywvia AKN gtot, wote 1o O va tautiotel pe
10 K kat n mAeupd OA pe ™ KA. Téte pia povo amd TIC TIAapakdATw TEEIQ
TIEPITTWOEIC UMOoPE( va eupavioTel.

1In WepbdTwon Zn WephdTwon 2n WepldTwon
N N
N
K A K A K A
B B B
N
A A K A
0 A C_H“_uﬁ-_llj 0 A
AOB = NKV AOB < N\KV AOB > NKV

2. Na ouykoiBoUv ol TOOOKEUEVEC OTN BAON YWVIEC EVOC I000KEAOUC TOIYWDVOU.

A
Nvaon
To 1000KeEAEG Tplywvo €xel OUo TAeupe€q (oeg, OnAadm
AB = Al'. Me 1o dlapavég xapti ouykpivoupe TIG TIPOOKel(ueVEQ
ot Bdon ywvieg B ka T .
B Bdon r

AlQroTWVOUE OTL:

» O npookeiyeveg otn BAON L0OOKEAOUG TPLYWVOU YwVieg eival (oeg.
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‘Onwe kdbe eubUypaPPOo TUAUA €XEL Eva onuelo, To UECO y
Tou, TIou To dlaipel oe dUo (oa pEPN, £T0L kAl KABe ywvia
§ .]Téxsl uia nuieubela oto eowTepIKd TG, TIOU TN XwpIlel oe

., , © OXOTOUOG  Z
= dUo (oeq ywviec. o

® Aixotdopog ywviag ovoudletal n nuieuBela mou

EXEL APXN TNV KOPUPN NS Ywviag kal Tn xwpicel
oe duUo (oeq ywvieg.

3. Alvera ua ywvia o) y. Na kataokeuaotel n diXoTouOoG TG,

Nvon
10g Tpdémog: Mé To uolgoyvwudvio

MeTpdpe T ywvia xO y Kal Bplokoupe TO UETPO TG ®
. >xedldloupe pia nueubeia Oz, péoa otn ywvia, l
wote va mpokuyPel n ywvia xOz, mou €xel v dla

&
5 -

kopu®n O, kowvr) TIAeupd Ox Kal PETPO

Tdte kal n ywvia 26y Ba €xel HETPO: B —

¢ Apa n nueudeia Oz eival n dixotdpog NG ywviag, didTL Tn xwpilel oe dUo
(oeqg ywvieg.

20¢g TpéM0g: M¢ diWdAwon xagtiov

>xedldloupe T Ywvia oe éva @UAO xapTioU
oxediaong. To AIMAWVOULE UE TETOLO TPOTIO, WOTEN
eubela TNQ Todkiong va mepdoel and TV Kopuen
™me vwviag kal Tautdxpova n uia mAeupd Qg
ywviag va oupmnéoel pe TNV AAAN mAeupd .

Téte n eubeld ™G TOAKIONG OXNUATICel Pe TIQ
MAEUPES TNG Ywviag dUo (oeq ywvieg, apou pe
dlmAwon ouvemneoav.

Apa 1 eubela aut eival n diXoTOuOoG TNG Ywviag.
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A2KH2EIZ KAl TIPOBAHMATA

Ano 1 eEaptdral To ueyebog uiac ywviac;

(TormoBetnoe gva “x” orn BEon mou avtioTolxel OTn OwOoTr) aravinon).

Q And 1o “dvoryua” Twv nieupdv e d Ar6 o unkoc Twv nAsupdv
O Kat ané ta duo napandvw.

>xediaoe uia ywvia xO y=76°. Na yodyeic uia nuieubeia Oz rmou va xwpilel  ywvia
xOy og dUo ywvieg, ard TIC oroiec n uia va eivat 56 °.

2xediaoe TIC ywvieg ,1/1\:48", A=72°K=17", /47:6", ,/0\:90" Kal c/ﬁ: 170°.

Na Beelg 1o UETPO TwV MAPAKATW YWVIWV:

Na ouykplvelc TIC ywViec Kal va TIC ypdyelg Katd osglod aro T UeYaAUTeEnN MEoc N
UIKOOTEED.

hoL o~

Me 70 5zaqoavaq Xa,on va ouprzvezq TIC ya)vzsq

(a) a) Kat cp (B) (p Kat p (v) o Ka p (0) t,U Kai K (€) L// Kat /\ (or) t,U Kai ,u
(€) p ka0,

2xnudtioe ywviec (a) 48°, (B) 72° kat (y) 144° kai oxediaoe TIC dIXOTOUOUC AUTDV.

APAXTHPIOTHTE2 T'IA TO 2T1ITI

2xediaoe tnv mopeia uiac aktivac pwtog, n oroia mEOoOoTITTTEl O
KaBpEMTN Kal avravakAdral.

>xediaoe v Kivnon uiac urndAac urmAidodou rmou KAvel UEXOL Kal TEOOEPIC
avakAdoelg otiC MAEUPES Tou urmAidpdou.

Méepog B’ - KepdAaio 10 - BaOIKEG YEWUETPIKEG EVVOIEG
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B.1.6. Ei(dn ywviwv - Kdbeteg eubeieg
APAZTHPIOTHTA 1n

2e OAa ta napakdrw avtikelueva oxnuaridovral ddpopes ywviec avdAoya e N
o OXETIKN B0n, KABe popd, dUO nUIEUBEIWY TTOU EXOUV Eva KOIVO Onuelo, Onwg .. eival
o1 BeikTeC ToU poAoyiod, Ta Modla Twv avlpdnwy, Ta PTERd ToU agToU K.ATL.
H oeipd rmou tonoBetriBnkav ta didpopa okitoa eival Tuxaia.

Mriopeic va Boelc Tn owotn avtiorolxia;

Mndgvixn ja  Evleia Mn xvgth  TTArgns

APA2THPIOTHTA 2n

To oriti NG dimAavric eIkovac exel dUO KauIvVAdEG.

[Moiwa eival n peta&u Touc diapoped,

[Moia and 1i¢ duo elval KABeTn otn OTEYN Kal
yiati;

[evikdTepaq, eival duvato va ExouuE KABETEC
eubelec, xwplc arnapaitnta va eivai autec opIlOVTIEG Kal KATAKOPUPECS,

- '..

MARARA =gpelc yiati dgv mEQPTel 0 Upyos e licag;

lﬂﬁﬂﬁﬂﬁﬁﬁu
'Eﬂﬂﬂﬁiﬂﬂjl [Ma¢ BoioKouE TNV KATAKGPUPO OE Evav TOTo;
I'Eﬁﬂﬂﬂﬁﬂﬁjl
AR AR

JL_—\u Kal e eAeyxouue Ot €va enimedo Exel

@ﬂﬂ:ﬁ: opllovtia 6éon;

L

a f
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Ovuduaotée - Madaivovus

Eidn yoviwv

® Op6n ywvia Aéyetal n ywvia g onolag
To METPO elval (oo pe 90°.
P O1 mAsupée TNe opOng ywviag sivat
KABeTEQ NUIEUBEIEG.

® Ofela ywvia Aéyetal kdBe ywvia e
METPO MIKPOTEPO Twv 90°.

® AuBAeia ywvia Aéyetal kdBe ywvia ue
METPO peyaAUTepo Twv 90° Kal
UIKPOTEPO Twv 180°.

® Eubeia ywvia Aéyetar n ywvia g
ornoiag To HéTpo eival ico pe 180°.
i @ P O mheupée Tng eubeiag ywviag
- f elval avtikeluevec nuIeuBeleC.

9 e Mn kupTtr ywvia Aéyetal kdBe ywvia
ue HETPo peyalltepo Twv 180° Kal
UIKPGTEPO TWV 360°.

® Mndevikn ywvia Aéyetal n ywvia g
ornoiag To WéTpo eival oo pe 0°.

® [MApng Ywvia Aéyetal n ywvia Tng
omnoiag To HéTpo eival ioo pe 360°.

¢ H nuueubeia g TeAIKNC TTASUPAGQ UIAG
MNOEVIKAG Kal Ulag TIAPOUG Ywviag
TauTideTal e autr TNG aPXIKNG MAeUPAC.
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®  AUo eubBeieq eival kdBeteg dtav ol Ywvieg, TTou oxnuUatiCouv QuTég &1
Teuvoueveg, eival opBeQ.

TTws oviuboAifovue Thv kaletdtnta dvo vy,

® [1a va dnAwooupe OTL dUO eubeleq €4 Kal €5 elval KABETEG,

XPNOLUOTIOIOUPE TO OUPPBOAO “L”, ypApOoupe €4.Les KAl DIABACOUE:
‘n g4 eivar kdBetn otnv €5

® AuUo eubuypauua Tunuara (i duo nuieubelec) Tou PBplokovtal A
ndvw oe dUo kABeTeq eubeleq, Aéyovtal kdBeta eubBUypauua
TUAMaTa (1] KABETEQ NIEUBE(EQ). A

[TAPAAEITMATA - EOAPMOIE2

4. [lwg urnopouue va diarmotwoouue OTt dUO TEUVOUEVES UBEIEG elval KADETEG,
Nvon
>xedldloupe dUO Tepvoueveg eubeleg €4 kal €5 O €va GUANO XaPTL. %
AIMAGVOUE TO XaPT( KATA KNKOG TNG eUBEIag €5 kal dlakpivoupe dUO MEPITTWOELG: {1

Ot nuieuBeieg AA kat AE
dev ouMM(TTOUV.
Emouévwg ol Tepvopeveg
euBeleq €4 Kal €5 dev elval
KABeTeC.

Ot nuieubeieq AA kal AE
OUMTI{TTTOUV. ZTnV epimTwon
autn Ague OTL Ol TEUVOUEVEQ
euBeleq €4 Kal €5 elval
KABeTeq (84L€s).

9. [we unopodue va karaokeudoouue dUO KAOETEG eUBEIES,
Nvan

Av JIMAWOoOoUPE TO PUANO XapPT( dUO POopPES, e ToV TPATIO TToU (aiveTal ota MAPAKATW
oXfUaTa Kal META To avoilEoupe, mapatneouue OTL Ta Toak{oparta, Tou éylvav Tidvw oTo
XapTi, maptotdvouv dUo KABEeTeG eubeleq €4 Kal €.
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Na oxediaotel eubeia €', mou diEpxetal and onuelo A kat eival KAbetn oe evbela e.
In weghdtwon: To onugio A avikel othv svicia ¢

N ;
\A\\A< A A A
o o ° o ° “ Vg o * @ °©

Zn Weghdtwon: To onuglo A dev avrikel otnv gvisia ¢

o °© o ° o e

Alvetal n eubela € kai ta onueia A, B, I kat A. Na oxedlaotouv euBeles €4, €o, €3 KAl
€4, TIOU OlEPXOVTAL QN0 QUTA TA ONueEla avtioTolxa, KABETEG atnV €.

TornoBetoupe Tov yvmpova navw oty eubela € €101, wote n pia
arnd TG OUo KABETEG TTAEUPEG TOU VA OUUMITTTEL JE TNV eubela €.
>Upoupe Tov yvwuova oty eubeia €, Ewg GTou 1 AAAN KABe
mAeupd Tou va €pBel oe enmagr) pe éva anod Ta doougva onuela.
Ao 10 onuelo autd xapdloupe TNV eubela mou elval kKABe
omv €. EmavaAauBdvoupe ) diadikacia autr, yla kdbe onueio
A, B, " kat A Kal KATQOKEUACOUE TIG eUBE(EG €4, €o, €3 KAL €4
avtiotolxa, Tou eival kdbeteg oty eubeia .

A2KHXEIZ KAl TIPOBAHMATA

ToroBetnoe gva “x” orn Bgon nou avtioTolxel oTn owoTr] ardvinon.

(@)  Av ol MAeUpES uiac ywviag eival nuieubeiec KABeTeC UETAEU TOUG,
101 N ywvia Asyetai: A O&eia A Opbry 1A AupAcia.

(B)  Av oe uia ywvia n telikrj mAeupd e TautiCeTal e TNV QoxIKT], apou KAVEL ia mAnfen
orpo@r, Tdte n ywvia Agyetai: d Mndevikn ywvia Q Eubeia ywvia Q NARpne ywvia.

2xedlaoe nuieuBeia Ox kai xdpa&e eubeia rou va digpxetal anod 1o O kdbetn oy Ox.

2xediaoe duo eubeiec rmou va digpxovral and 1a dkea evog eubUyOaUUOU TUNMATOS Kal va
elval kdBetec o’ QuTO.

2xediaoe duo nuieubeiec Ox kat Oy Tou va unv neplexovral otV dla eubgela. Znueiwoe otny
Ox 1pla onueia A,B kai I". Artd kdbe onueio and autd oxediaoe eubeia kabetn rmpog v Oy.
>xedlaoe duo nuieubeiec Ox kat Oy rou va unv repiexovral oy dia eubeia. >to onueio O
va QEPEIG TIG KABeTeG eubeiec mpog Ti¢ Ox kat Oy. Tt mapatneels;

>xedlaoe gva Tplywvo Kal pgpe ard kdBe kopu@rj Tou TNV KABETN oS TNV angvavt mAsupd Tou.
Jxediaoe Lia eubela € kai duo onueia A kat B ou dev aviikouv otnv eubeia autr). Pepe and ta A Kai
B euBeiec kAOeTeC OOC TV € Kail EETA0E O€ TTOIA TTEPITTTWON 01 dUO AUTEC KABETEC OUUTTITTOUV.
TonoBeTnoe TG TapakdTw OVOUQOIEG YWVIWVY, UE Oclpd LUEYEBOUGC TOU UETOOU TOUG:

Opbn - Eubeia - MNAneng - AuPAcsia - Mndevikn - Mn kuptr - O&ela.
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B.1.7. EQpe&ng kal dladoxIkEg ywvieg - ABpoloua ywviwv

APA>THPIOTHTA

AN N\
\, 2€ KaBgva ano ta napakdrw Tpla oxnuara undpxouv dUo YWVIEG @ Kal w.
Zx‘

f

N JUUTIATIPWOE Ta Kevd OTnv medTacn mou avTioTolxel oe kaBgva and Ta Tpia oxnuara
Kat dIKaloAdynoe thv andvrnor oou.

B A r
A = r
[0 B
B
R [0
0 A
r A A ©

‘EXOUV KOWI TNV oo ‘Exouv puovo kown ‘Exouv KOWA TNV....oooeoi.
KAL TNV i, [0 Kal MO
Kavéva AANO Koo oneio. KAVEVA AANO KOWVO ONUEID. KA ..o :

Ovuduaocte - Madaivovuse

r
® Eoefng ywvieg ovouddovtal dUo ywvieg ou £xouv
Vv dla kopuPr], pia ko TAeUpPd Kat dev ExouV
Kavéva GAAO Kowé omueio. B
0 A
r
Ot ywvieg AOA kar AOB KABWGS Kal ol ywvieg
AOB kait BOT eival epe&ng. Tdte ol ywvieg AOA,
AOB kai BOT Aéyovtal dLadoxIKES. 5
A
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[TAPAAEITMATA - EOAPMOIE2
4. Yndoxel 1o0m0G yia va yivouv U0 YwVieG epedng,

Nvan A
» Arotutiwvoupe T pia yovia oe % r
dlapaveg XapTi Kal TN UETAPEPOUUE o K
KATAANAQ €101, WoTe va Yivel epeEng
ge TNV AAAN.

2% agreTss WeQuiTWOELS XgeldfeTal va Wgoodicovus dvo ywvigs, dnhadn va égovus wia
TeiTtn Ywvia, Wov va givau to ddgoloud tovs. As doviug Wis yivetau avo.

9. Na Bpebel n ywvia, rou eivar adpotoua dUo YwVIwV.

Nvon
Mg 1o dlaQaveg xapTi, Orwg KAVaUE Kal TPONYOUUEV®G, PEPVOUUE TIG dUO Ywvieg
AOB kat FKA og 6€on t€tola, hote va yivoyv epegng. Tote ol un Kowveg nieupég OA
kat OA oxnuariGouv pa véa ywvia v AOA, yia Ty ornola dlarioTdVoulE, Pe TO
HOLOOYVWUOVIO, OTL €xel HETPO a + B, dnAadn elval To dBpoloua Twv PETPWV
(8 Kal f%\) TwV OUO YWVIWV.
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3 Na Boebel To dBpoioua duo ywvidv ue uetoa 50 ° kat 82°.

Nvan
‘Eotw ot ywvieg xOx’ kat yOy' pe pérpa
a =50° kal B =82° avtiotolxa.

H ywvia x6y’ ToU €xel Avolyua:
XOy' =a + 8 = 50° + 87 = 137,

elval To ABPOoIoUA TWV YWVIWY AUTWV.

) Alveral euBeia x'x. Ano éva onueio O G eubeiac pEpVOUUE TPOG TO (D10 UEPOC TNC,
" dUo nuieuBeiec Oy kai Oz. Na Bpebel 10 dBpoioua Twv TOIOV YWDV, TOU
oxnuarti¢ovral, Onwc gaiverar oto oxNua.

Nvon
Onwc napatnpoupe, n ywvia xOx’ eivai o dbpoloua
Twv dladoxikwv ywviov yOx', yOz kal zOx. Apa to z

UETPO NG O elval To dBpoloua Twv avriotolxwv
NN N

UETPWV A, B KAlY TWV YWVIOV AUTWVY, y

dnAadr J=a+8+ S(\ Emeldn opwg oL MAeUPEG TNG EA

ywviag xOx' elval avtikelueveg nuieubeieg, n ywvia ’ & 5 "

auTr éxel UETPO d = 180°. X 0 X

Apa, a + 8+ y = 180°.

A2KHXEIZ KAl TIPOBAHMATA

1. 2xedlace duo ywvieg Mou va gxouv TV (dla KoPUPr) Kal ia Koiv) mAeupd,
ol oroleg (a) va eival epeéng kat (B) va unv eivai epeéng.

A
9 Na Bopelc oTo oxnua Kai va ovoudoelg OAEC TIC eQeENC Kal OAEC B
" 1Ic B1ad0oXIKES ywViEC. .
r
A
r
3 Na Beelc ta {euyn Twv eQEENG YwVIWV OTO OXHUA. A
X
A B

Y, Naypdges G epeéng Kat TiG JIAdOXIKES YwVIEG TTOU UTTAPXOUV OTA TTAPAKATW CXNUATA.
B (1] Q (3) xl O
A @ A r
A
A E r x A B oy A B
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B.1.8. MNapanAnpwuaTIKEG KAl ZUMUTANPWHUATLKES YWVIEG -
Katakopu®nv ywvieg

APA2THPIOTHTA

AUo ywVvieg x6y Kal y6 z eival epeénge.
Ol un KOIVEG TTIAEUPEG TOUG elval QVTIKEUEVES NUIEUBEIEG.

Mropeic va Bpeig To dBpoioud Touc,

AUo ywvieg o) y Kal y6 z elval epeng.
Ol un KoIVEG MTAEUPEG ToUG elval KABETEG NUIEUBEIEG.

Mropeic va Bpeig To dBpoioud Touc,

Ovuduaotée - Madaivovus

® [MapanAnpwuatikég ywvieg ovoudlovral dUo
ywvieg mou gxouv dBpotoua 180°.

H kdBe pia amd autég Acyetal

MAPATIANPWUATIKY TNG AAANC. x

O ¢

ZUPMANPWHATIKEG Ywvieg ovoudlovral duo
ywvieg ou éxouv dBpotoua 90°.
H kd6e pia amd autég Aeyetal 2
7 7 X
OUUTIANPWUATIKY TNG GAANG. 0

® Katakopu®ryv ywvieg ovoudZovtat dUo ywvieg
TOU €XOUV TNV KOPU®N] TOUG KOLVY} Kal TIQ
TAEUPEG TOUQ AVTIKE(UEVEG NEUBE(EG. y- X

21-0027 book.indb 176 16/1/2013 9:47:18 pu



MEPOZ B' - KepdAato 10 - BaOIKEG YEWUETOIKEG EVVOIEC

[TAPAAEITMATA - EOAPMOIEX>

=l .

1. Aiverain ywvia xO Y UE UETOO a=72° Na Boebel kal va oxedlaoTel N MapAMANPWUATIKY TNC.

nvan

R

‘Eotw on N NAPATANPWHATIKY ™mg a éxel
usrpoB Oa eival T6TE: 8=180"- a , dOnAhadn
6a eivar: € = 180°- 37° = 108",

Ma va oxedldoouphe TNV TIAPATIANOWUATIKY
UG yowviag x(/)\y, NpoeKTe(voupe TV TIAeUPA
aumg Ox mpog 1o pépog Tou O, omndte €xoupe
™V nuieubeia Ox’, avrikeipevn g Ox. Etol
oxnuaticerar n ywv(q yax' nou eivai
r[apqr[)\npwuaﬂm ™mg xOy Kal €Xel JETPO TO
B, dote va eivata + 8 = 180°.

Alverar n ywvia x0 Y UE UETPO a =33° Na BoeBel kai va oxedlaotel n CUUMANPWUATIKT) TNG.

nvan
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‘Eotw étin ouun)\npwumlm ™mg a EXEL HETPO B
Oa sival tote € 90 a
dnAadn Oa sivat: 8= 90°- 3%° = 57

Ma va oxedldoouue TN OUUTANPWUATIKY [HIag
ywviag x6y pEpvoupe TNV nuieuBela Ox” L Ox mpog
TO PEPOG TOU nulerunedou nou Bpioketal n Oy.
‘Etol oxnuartiCetat n \((ov(a y6 x’, Tou elval
oupn)\npwpaﬂm ms. xOy KAl €xel LETPO TO B ,
dote va sivat @ + € = 90°.

2€ MoleC aro TIC MTAPAKATW TMEPITTTWOEIG Ol YWVIEC elval KATAKOPUPTV Kal YIQTi;

N

Elvai xataxogverv

AN
- W
A\

-

Dgv glval kataxoguehv

AGTL €XOUV KOWVT| KOPUPN Kal Ol TAEUPES  ALOTL T dev EX0UV KOWVT| KOPUQT 1) Ol TIAEUPEQ
Touq elval avtikelueveg nuieubeieq. TOUG Ogv elval QVTIKE(UEVEG NHIEUBELES,
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Na e&etaotel ue diapavec xapti n oxeon OUO KATaKOPUPTV YWVIWV.

‘ : Avartodoyupifoue To dlapaves xaptl

Alariotwvoupe, Aotmoév Ot
® Avo xataxoguenv ywvigs gival (ogs.

Na dikaioAoynBel yiati dUo KABETeC euBeieG oxNUATICOUV TEOOEPIC OPBEC YWVIEG.

Nvaen

>xedlddoupe pia opdn ywvia x6y (e PETPO a = 90°)

KAl TIPOEKTEVOUNE TIQ TIAEUPEG TNG TIPOG TO PEPOQ
NG KOPUPNG TNG, ondTe €xouue dUO KABETES eubeieq

X'X Kaly'y. X'
Emedn ol ywvieg xOy Kal X Oy elval katakopuery,

Ba eival (oeg, 6n)\06n Y= =a =90

Ot ywvieg, dpwg, x Oy Kal xOy elval mapanAnpwua-
TIKEG, Gpa Ba elva: e 130 -90° = 90°.

(4]

AN\A o1 Ywvieg x Oy Kal xOy SIVGl KoToKopucpr]v oToTe: d = ‘/2\ =90°.

Eropévac PAémoupe 6t a = 8 =y = d = 90°,

o o
6. Na unoloyiorouv ol ywvieg Tou oxriuarog, edv eivara=40".

Nnvaen
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Emeldry ot watsq Le YETPaA Y kaL Q eival KGTOKOpU(DI’]V enouévwg Ba eival {oeg,

onAadn y = a = 40°. O YVieg, OUWG, Ue }JSTpGB KaL @
elval mapanAnpwuatikeg, dpa Ba eiva:

€ =180° - 40° = 140°

ANA Ol Yywvieg e PETPA f3\ kal 8 eival KATAKOPUQPT)V,
onéte: d = € = 140°.
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A2KH2EIZ KAl TIPOBAHMATA * 4

1. TortoBetnoe va “x” orn 6éon nmou avriotolxel otn owotr andvinon. &,
Av dUO ywVIEG EXOUV TNV KOPUPT TOUG KOIVI] KAl TIG MTAEUPEG TOUG QVTIKEUEVEC m
nuteuBeiec, T0tTe Agyovtal: l{
O Egeéric yoviee QA Aiadoxikéc yovieg A MNapanAnpwuatikée ywvieg
U SvunAnowuarikéc ywviee QA Karakopupriv ywvieg.

9 Na oxedidoeic uia ywvia 125° kat UeTd va BoEIG Kat va OXNUATIOELS TNV MAPATTANOWUATIKY TNC.

3 Na Boelg 11 eidouc ywvia eival n mapanAnpwuatikn (a) uiag auBAeiag, (B) uiag opbric
" Kai (y) pac o&eiac ywviac.

) Na oxedidoelc uia ywvia 35° kat UeTd va BEEIS Kat va OXNUATIOEIS T OUUTTANOWUATIKY TNC.

2710 dImAavo oxriua eivai OA =A0A = Q/B . Na ouykpl- r
vele Tic yovieg FOB, AOB kai va OIkaloAoyrjoeig 1o B—Q 0 A
arotéAeoua e oUyKOELOoNG.

“KA

6. Ol ywviec a Kka B\ elval mapanAnowUATIKEG. Ha 81’VC£ YVWOTT) Kal TO UETPO TNG
olverar orov mapakdrw rmivaka. (a) Na oxedidoeic v a, (B) va oxedidoeic Kai va
UETOIOEIC TN é\ UE TO [olpOYVwUOVIO, () va urtoAoyioelg mvf%\. Metd va avriypdyelc
OTO TETPAAIO OOU TOV MIVAKa KAl va TOV OUUTTANOWOELG.

N\

a 15° 18° 43° 77° 90° 116° 169°10
fi\ano’us’rpnon

AN
B aro urtoAoyiouo

7 YITOAGyi0€ TG ywvieg a Kal /B\ TOU OXTUATOG. 147%

B/110"

€

BA €1
Y/ d
K
v

8 2xedlaoe a ywvia 37 ° Kal uetrd oxediaoe TNV
KQTakopurjv mne.

9 Na Boeg OAa ta leuyn TwV KATAKOPUPTV YWVIWV
Tou dimAavou oxriuaroc. A

Y

40. Eav yvwpiGeig ot n uia ywvia ano TG TE00EPIG, TTOU OXNUATIGOUV OUO TEUVOUEVEG
euBeiec eival 57 ° unoAoyloe TIC UMTOAOITIEG YWVIEC.

€

H Na urtoAoyioeig TG ywviec Tou dimAavou oxrjuaroc
(XWPIG LOIOOYVWUOVIO).
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B.1.9. ©¢oelg eubelwyv oTo eminedo

APA>THPIOTHTA 1n

(?
* "0l dlaypauuioelc TOU QUTOKIVINTOOPOUOU OTN

\ dmAavij eikdva ouvavdvrar (téuvovray Kdrmou,

Mriopeic va dikaloAoyroelc v andvinor oou,

Ovuduaocte - Madaivovue

jf 000 Kl av TIPpoeKTaboUV.

ETTougVWG:

Ba téuvovtal.
TTis ovuboAifovus thv Wagainiia dvo sviteniv,

¢ [1a va dnhwooupe OtL dUo eubeleg €4 Kkal €5 elval
MapdMNAeg, xpnoluoroloUhe To oUuBoAo “//” kal
YPAPOUUE €4//€5.

Ma ta Tuinata ™wv svieniv wdogoviug va Wovue dti:

® AlUo eubBlypaupa Tunuarta mou Bplokovrar mavw
oe dUo nmapdMnAeg eubeieg, Ba Aéyovral mapAaAAnAa
eubuypaupa TuRpata kat ypdgpouue AB//TA.
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OAPZANA | AAPIZA

MOPEIA | MOPEIA

(f || YNOXPEQTIKH  YNIOXPEQTIKH

MOPEIA

yroxpEQTIKH i

2tV dinAavn eikova rmooondbnoe va PBeelC
OXETIKT} BE0N TwV eUBEIWV:
(a) AB kat HE, (B) AB kai BI', (y) HE kai K/,
(0) HZ kat ZE, (g) AO kat BI".
(AikaloAdynoe tnv andvinorn oou).

®  AuUo eubeieg Tou 1dlou emnmedou Aeyovtal MAPAAMNAEG, av dev €X0UV KOVO Onueio

\ "® AUo eubeileg Tou 10loU emmédOU TIOU €xouv €va Kolvd onuelo ovoudlovral
TEMVOUEVEG KAl TO KOO Toug onpelo Aéyetal onueio Toung Twv dUo eubelv.

P AUo eubeieg ou Bpiokovral oto 1o eminedo i Ba gival MApAAANAeg 1

€1
€2
A B
@ @ €4
—e &—¢&
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[TAPAAEITMATA - EOAPMOTIE2

1, Na BoeBouv rolec and TIC euBeieq TOU OXTIUATOC
elval mapdAAnAec Kai molec TeUVOEVEC. €
Nvan
MapdAAnAeg eival ol eubeleq 84 Kat By (851//35). B
Tepvopueveg eival ol eubeleq: (a) €4 kal €y OTO ONpelo A,
(B) €1 ka1 84 oTO ONnuelo A, (y) €1 kat 8, oto onuelo E, r
(d) €5 KL 84 OTO Onuelo B Kat (g) €5 Kal 8, 01O ONnuelo I /'

9. Na oxediaorei eubeia g4, mou va eivat TapdAnAn mpog uia eubeia € kat va digpxetal
ario onueio A, To oroio dev avrikel otnv eubeia e.

1os TQOWOS: 310 MAPAKATW OXNUATA BAETOUKE TOV TPATIO [E TOV OTIO{0 UMOPOUNE
va oxedlA00UUE e TOV KavOva Kal TOV yvuova TNy eubela g4, Ttou diEpxetal amnod To
onuelo A kat eival TapdAANAn Pog TV €.

€

20§ TQOWOS: XPnOIWOTOIOUUE TOV YVMOHOVA YIa va PEPoUpE kdBeTo AB ard To
onuelo A otnv euBela €. 2N ocuvEXela PEPOUNE TNV €4 kKABe and 10 A omv AB
n onola eival n {ntoUuevn MAPAAANAN TNC €.

(1] (2] © o (5]

'

® AuUo eubeieqg Tou emmédou KABeTeG O A eubeia eival peta&u Toug MapPAAANAEG.

Midogovins, dgaye, va @égoviug Ki AN (diapogeTixh) WwagdAnAn gvicia add To A gos TV ¢,

Aexduaote o1l loxUel n mpdtaon: A
P Anod éva onueio A, extdg eubeiag €, diEpxeTal pia ~ €1
Kal Jovadikr) eubeia €1 MapdNANAn otnyv €. €

169-184 kik.indd 181 23/1/2013 6:01:57 pu



- 182 MEPO> B' - KepdAaio 10 - BaolKEG YEWUETOIKEG EVVOIES

[2TOPIKH ANAAPOMH 22

O M\atwvag gypaye oty gi0odo TG AKAdNUIAG To PNTO:  Muscis  AFRMETPHTOS
<iTe”, divovrac 1dlaitepo Bdooc orn omoudn kar ™ yvon e [ewuetpiag. To
onuavTikatepo Epyo ewueTplac otnv apxaldtnta ritav 1a ‘Ztoweia” (13 BiBA)
ToU EUKAE(dN (dkuaoe rrepimou o 300 11.X.), mou anetéAeoe orabuo om ewustpia
Kal avadeixtnke oe mpdTurno Uabnuatiknig okewne. Eivar onuavtiko va yvwpilouue
ot 1a “2roixela” Tou EukAeidn avayvwpilovral diebvadc we éva and 1a ueyaiutepa
errevyuara tou avBpwriivou nveduarog. Agv eival Tuxaio 1o yeyovog ot uadl ue
BiBAo eivar and ta ouyypduuara mou eixav TIC TIEpIOo0TEREC ekdooelg. O didonuocg dAAoc
uabnuarikoc Jean Dieudonné, gypaye yia ta “2toixeia” Tou EukAegidn, ot “H Mewuetpla twv
Apxaiwv EAAfvov eival (0w TO IO eKTTANKTIKO MVeUUQTIKO dnutodpynua tou avBowrou. Xdoen
oroug EAAnvec unopgoape va olkoOourioouue tn odyxoovn emotriun”.

O EukAeidng ora “ZToixeia” tou 0piZel we MapdAMnAEG: ‘Tis €vre<ies <k<ines noy
OPIKONTAL €TO (410 €NiN€AO KAl MPOCKTCINOMENES < ANCIPON KI ANG TA AYG MepH
A€ YNANTANTAI €€ KANNA AN AYTA" (Oploudc 23) kai auéowc uetd SiaTumdvel To
Sidonuo “50 Aftnua’”, dnAadn v modTaon OT: ¢AN MIA €o€iA Moy TMA€ AYO
o<i€s TXHMATIZE TIS €ATOS KAI €Nl TA AYTA MEPH MANICS MIKPOTEPES ANO AYO OPO<S,
TOTE O AYO €/o<ies MPOKTEAUNOMENES €1 ANCIPON YNANTAATAI €TO Mepos MOy ol
SXHMATIROMENCS TRNICS <INAL MIKPOTEPGS ANO AYO OPOCS .

Jrjuepa 1o 50 aftnua e EukAeideiag Mewuetpiac diatunwverar ue v &G
uop@n: "Amné €va onpeio ektdg eubeiag dyetal mPog auTtrv pia povo mapdAAnAn .
21n diatunwon autn ouveBale onuavtikd to 1899 o MNepuavoc uabnuatikdc David
Hilbert.

H aAnbeia ¢ npdraonc autnic @aivetar va Mookuntel aBiacta amnd v Kabnuepivrj uac
eurelpia. Ouwc, amd v apxalidtnTa UEXP!L TIG APXEC TOU MELACUEVOU alWVa, EyIvav TTIOAMEC
anotuxnueveg mpoondbeiec va arodeixBel e Pdon Tc dAec oxUouoeg TEOTAOEIG NG
lewuetpilac. H mArpnc anotuyia Twv meoonabelwV, OUws, OV Trye Xauevn. Arodeixonke ot
ekelvo rmou g@tatye ritav 1o NAaiolo ugoa oTo orToio yivovTouoav ol TTeoorndbeleq auteg, OnAadr]
n ouykekpluevn “EukAeideia” Mewuetpia. ETol avantuxbnkav Kai AAAEG YEWUETPIEG OTIGC OMOIEC
dev (oxUel To altnua auto.

Juykekplueva o Pwoog uabnuartikdg Nikolai Lobatchevsky
(1792-1856) nportelvel uia diapopetikou TUrou ewueTpla, v
“YrieoBoAikr}”, otnv oroia To 50 aitnua aviikabliotaral ard myv g
nodraon Jr. “‘and onuelo ektdg eubelag umdpxouv f
neploodtepeq and dUo MapdAAnAeg npog autnv”. H Mewuetpla
autn meprypdeel XWPous TIou £xouv napdéeved 10I0TNTEG,
Onw¢G Ot 70 ABPOLoUA TWV YWVIWV €vOG TPLywvou eival
MikpdTeEPO amd dUo 0pBEQ k.a. Evag TEToI0C xwpog elvai . X.
TO0 €0WTEPIKO TOU KUKAou otov mapdriAeupo mivaka tou OAavoou Jwypdgou
Escher.

Eriong, o Bernhard Riemann (1826-1866) OeueAiwoe v Aeyduevn “EAAeimTikn”
lewuetpla, otnv onoia (oxvel ot “and éva onueio ektdg eubeiag dev umtdpxel
kauia mapdAAnAn ipog autnv” kat otnv oroia otnpixénke o Albert Einstein yia
va dlatunwoel TV neplienun Bewpia Tou, NG ZXETIKOTNTAG.
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A2KH2EIZ KAl TIPOBAHMATA

1 TortoBsmnoe gva “X” otn B€on mou avtiotolxel otn owotn arnavinon.
" (a)  Auo euBeiec mou Bpiokovtal oto (Bio emninedo Kal dev EXoUV KAvEVa KoIVo

onueio Agyovrai:
U MapdAnAec
U Teuvduevec
U Kdberec

(B) Amd éva onuelo A, eKToG eubeiac e, dispxeTal:
U Mia kar uovadikn kdbetn subeia otnv €.
U Ado diapopetikéc kdbetec subeiec otnv €.
U Kauia kdbetn eubsia oty .

(y) Avouo eubeiec Tou erunédou eival KABeTeg oe uia eubela, 10te eival uetaéu Toug:
U Kdberec
U MapdAnAec
U Teuvdueveg

9 JUUMTATIoWOE Ta MAPAKATW KEVA:
(a)  Amd gva onueio UMOPOUY VA TTEQATOUVY ............c.ccvoveeeieieieiiiieeeeieeeeeee, eubeleq.
(B)  Auo eubeiec mou Bpiokovral oto idio eniredo 1 6a eivai MAPAANAEG 1 ..o .
(y)  AuUo eubgiec Tou erunmedou KABETeG o€ uia eubeia eival Ueta&u TOUG  ...................... .
(6)  Auo eubeiec Tou 10lou eTMEOOU, MOU OEV EXOUV KOIVO ONUEIO EVAL ......................... .
(e)  Auo eubBeiec Tou 150U ETITEDOU TTOU EXOUV £VA UOVO KOIVO ONuUElD AgyovTal ...
KQl TO KOIVO TOUG ONUEID AEYETAL ONUEID ..o TwV OUO gUBEIWV.

3 Na xapd&elc 1pelq eubeies €4, €5 KAl €3, WOTE. (a) OI EUBEIEG QUTEG va UnVv TEUVOVIAL,
" (B) n uia va téuver Tic dAec duo, (y) va téuvovral avd dUo Kat (5) va EXouv Kolve onueio.

) Na oxedidoeig ouo eubeiec mou va diEpxovral arnd 1a dkpa evoc eubuypauuou
" urjuaroc kat va eivar kdBeTec o’ auTo.

5. Na oxedidoeic duo nuteubeiec Ox kat Oy, ol Oroiec va unv nepiexovrar ornv idla
eubeia. Na onueiwoeic otnv Ox tpia onueia A, B kat I". Ao kdbe onueio andé autd va
oxedidoeic eubeia mapdAAnAn rmpoc v Oy.

% Na oxedidoelc uia eubeia € kar duo onueia A kat B rmou dev avriikouv otnv eubeia autr.
" Na @épeic and 1a A kai B eubeiec mapdMMnAec mpoc v € Kat va eEeTAoEIC O rola
nePmTwon ol U0 QUTEG MAPAAANAEG CUUTITITOUV.
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B.1.10. Anéotaon onueiou and eubeia - Andéotaon mapaAAiAwyv

ZTN YEWMETQIQ XQNOIUOFoloVIUE TNV EWWVola. TNS JOTAONS OTIS £FNS WBEQLITIWOELS:

— AddoTaon onugiov add onuslo, Wov glvau To Wikos Tov gvivygduuov TuiuAToS
To odolo Ta EViIVEL

— Awdotaoh onpuglov add gvisia.
— Awdotachn Waga\riiwv visniv.
AS avanthioovug avTh TV Ewold oTIS WagaxdaTw dgaotngloTnTes.

APA>THPIOTHTA 1n

Na Beelc oe 1o1o onuelo Tou dnuociou aywyou vepou, OTo MapakdTw oxedldypauua,
npenel va yiver n ouvdeon e 1o onueio A Tou oriTioU, WOTE O OWANVAc va Exel 1o
UIKOOTEPO OUVATO UTKOG.

APA2THPIOTHTA 2n

2e rola aro TG OUO O1dnpoTPoXIEC (a Kai B) uropel va kivnbel To tpaivo, xwpelc va
eKTpOXIQ0TEL, Mopeic va dIKaloAoyrioelg Tnv arnavinorj oou,

 —

a—

=
I 4=
O |
I 4=t
LI |

=T
[

Ovuduaotée - Madaivovue

Tf ® Anodotaon tou onueiou A and Tnv eubeia € ovoudletal
- TO WNKOG TOU KABETOU eUBUYPAMOU TUruaTog AAg
arnd 1o onuelo A pog Tnv eubela €.

® Andotaon OUo MapaMrAwv eubelwv Aéyetal To 2 &1
UNKOC OToloudnmote euBUYPAUUOU TUAUATOS TIOU
elval kdBeTo oTIg dUo MapdANAeg eubeleg kal €xel Ta
dkpa Tou 0" autég, T.X. To AB. T

€
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[TAPAAEIIMATA - EOAPMOIE2

1 Na Boebel n andoraon tou onueiou A ard v eubela e.

Nvan
Me Tn BonBela tou yvwpova oxedlddoupe To KABETO
eubuypappo Tunua AB amé to A pog v eubeia €.
Me TO UMTOOEKAPETPO UETPAPE TO eUBUYPAUUO TUN A
AB kal To Bpilokoupe m.x. 2,6 cm. Apa, n andotaon
Tou onpeiou A and v eubela € eival, oty TepimTwon
aut, 2,6 cm.

9 Na Boebel onueio T¢ eubeiac e, n arnoéoracn Tou oroiou aro gva onueio A eKTOC QuTTG
" vaelval n elaxiom.

Nvon
Ao 1o onueio A pgpvouple To KEBeTO TUNHa AAg otV
eubela € kal ouvdéoupe TO onueio A pe dldpopa
onuela Ay, Ao, Ag, Ay, Ag, Ag, A7, Ag kal Ag TNG €.
Metpdue TIC amootdoelg Tou A amd autd Kal
napampeouue 0Tl AUTEC UEYAAWDVOUV OUVEXWS 000
aropakpuvopaote aplotepd kat de§Ld ano 1o Ag, dpa
N eAdxotn andotaon elval To euBUYPaupO Turua AAy.
Enopévawg 10 Ag, elval 1o ¢nroupevo onuelo Kat
ovoudZetal ixvog Tng k&Bemg amnd 1o A.

3, Na oxediactouv kal va ouykplBouv 1a eublypauua Tunuata rmou dlEpxovral ano 1a
onueia A, B kat I” kal ekppddouv TIG arnooTdoelG TwV TAPAaANAwy euBeIldV €4 Kal Eo.

Nvan e A
d€pvoupe TIG KABeteg AA, EBZ kait HIM amé Ta 12 o
onueia A, B kat I otig eubeleg €4 Kat €. \ ,
Metpdue ta eubiypappa tuipata AA, EZkatHIE 0|
Kal Bplokoupe Tl elval OAa peta&l Toug (oa. Apa \ /
1 anooTaon Twv NapaMiAwy eubeldv €4 Kal € Y
elval otaBepr) kat {on ue 2,5 cm.

A r

X

2,5cm \ 2,5cm

/

B

A

I

€

) Na oxediaotouv duo eubeieg €4 Kal €o MAPAAMNAES MPOG uia L6
" euBeia g, mou va anéxouv and autr 3 cm. Al €,
Nvon
>e Tuxaio onuelo M Tng € oxedldloupe eubeia d kABeTN OTnV €.
Mdavw omv eubela & Bpiokoupe pe TO UTTOOEKAUETPO OUO M
onueia A kat B €tol, wote va eivat: MA = MB = 3 cm. Amé ta
A kat B, pe tov yvwpova, oxedladoupe eubeleq €4 Kal €
KaBeteg omyv €. Ot eubeleq auteg elval ot {nToupeveg, ylatin
arnéoraor] Toug and v € eivat 3 cm. Ba €5

3cm

3cm
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A2KH2EIZ KAl TIPOBAHMATA

JUUMANPWOE Ta MAPAKATW KeVA:

(@) To unkog tou KaBeTou evBuypAuUUOU TUNMATOG AAy arid TO onuelo A oG v
eubeia € OVOUACETAL ..o, TOU onueiou A and v eubeia.

(B) To unkoc ormoloudnnotre euvbuypduUuUoU TUNUATOC, Tou elval KABeTo oe OUO
MAPAANAEC eUBEIEC Kal ExEl TA AKOQA TOU O' QUTEG AEYETQAL .........c.cooovoieeei .
TV OUO TaparAnAwy eubeliv.

Jnueiwoe, ndvw oe uia eubeia e, ue m oelpd, Ta onueia I, B kat A, €tol wote va eivai
B=BA=3 cm. Xdpaée ia eubeia, rmou va dlgpxeral aro 1o B kdbetn otnv €. [Ndvw otnv
KABeTn autr va ONuEIOEIC Eva onueio A, TTou va ansxel and 1o B anidoracn AB=4 cm.
Na ouykpIVeIC UETOWVTAC e TO UTTOOEKAUETOO Ta euBUypauua Tunuata Al” kat AA.

Na ertavaAdBeic v mponyouuevn doknon, eav eivar: F[B=6 cm, BA=15 cm, AB=8 cm.

Na oxedidoelc duo un avrikeiuevecg nuieubeiec Ox kai Oy. Na ndpeic otnv Ox, 1Q
onuela A, B kai I, t€toia wote va givai: OA = AB = BlT = 2 cm. Na oploeig omnv Oy
gva onueio A’, wote va eivair OA" = 1,6 cm kat va oxedidoeic v eubeia AA". 5tn
ouvexela va pgpelg and ta B kai I mapdAAnAec mpoc thv AA” kat va ovoudoelc B' kai
["" 1a onuela ora onola auteg Téuvouv avtiotoixa v Oy. Na ueTProeg ue 1o
UrtodeKANETOO TA UNKN Twv Tunudtwv A'B’" kat B'I'. Ti naparnpeic;

Na oxedidoeic uia subela € kai teéoospa onueia A, B, I kat A, ta oroia va Bolokovtal
OTO €va aro Ta NUIETIITEdQ TTOU XWPEICeL N € TO eMMEDO, KAl TO KabBgva v’ anexel ar’
autn} 3,2 cm. Na @gpeic ano kabgva arn’ autd Ta onuela eubela mapdAAnAn mpog mv
e. MNooec napdAnAec eubeieg undpoxouv oTo OxXHUA 00U,

Na oxedidoeic duo napdAnAec eubeiec €, Kal €, TwVv oroiwv n anooraon va eivai
35 mm. Na Bpeig mévre onueia A, B, I, A kal E, mou va 1oaréxouv ano TIC €; KAl Eo.
Na oxedidoeic uia eubeia € ano 1o A MTapdAAnAn npog Tic &; Kat €,. Ta onueia B, I, A
Kal E avrikouv n Oxt otnv €,

Na avtiypdyelc o TeTpaywVviougvo xapti To dimAavo oxnua B 2cm—>
Kai va Bpeic gva onuelo I g nuieubelac Ax, mou v’ arexel
3 cm and myv eubela €. € X

otn Bgon A ariéxet 10 Km ano gvav pdpo @ kat otav Bpioketar otn Bgon B anexel
17 Km and tov idlo @dpo. Na oxedidoelc 1o oxnua ®AB mnaijpvovrag 1 cm vyia
ariéoraon ion ue 1 Km kat va uroAoyioeic mooo Kovtd arod Tov ¢pAapo mEpAce To TTAOIO.
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B.1.11. KUkAog kal gtolxeia Tou KUKAOU
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APA2THPIOTHTA 1n

2tv TpimoAn ¢ Apkadiac vyiverai uia

yiopTrj, ornv onola eivai KaAeougvol ol
9 KATOIKOI, TIOU KATOIKOUV O€ arooraorn
. UIKOOTEPN Twv 6 Km. [otwv Xwpliv ol
kdroikol Ba rapeupebouv atn yiopTn,

O npwtdyovog dAvBpwnog yia va un xdoel
NV KQToIKa TOU TNV E0€0€ UE EvaA OXOIVI, O’
gva EUAivo ndooalo, ugoa oto AiBAdl.

Orav yUploe va v ndpel €ide 0TI n Katoika
glxe Bookrioel ekeivo To uELOG Tou AiBadiou
TOU NG ETIETOETIE TO UNKOG TOU OXOlvIoU va
@Bdoel.  Etol, 6Aa ta xdpra rou areixav
UIKOOTEPN 1 (Oon amdoracn amnd TO OXOIVi,
rou nrav deugvn, eixav paywoel

[loia yewUETOIKN) Evvola XQPAKINEICel TNV TIEQIOXN TNG orolac 1o XopTdpl
paywonke;

APA2THPIOTHTA 3n

Na Boebouv deka dlapopeTikd onuela, mou v’ anexouv dAa 2 cm anod gva onueio A.

Me 1m0 Bonbeia evog UMOdEKAUETPOU METOPAUE Kal
Boiokouue To akpIBEC UNKOC Twv 2 cm o€ Eva GXOLVI.
Metd, kpatwvrag ue 10 €va xEpL T uia dkpn autou
TOU OxolvioU OTO onueio A Kai gxovrac mndvra
TEVIWUEVO TO OXOWVi, KIVOUUE e TO dAAO xEpL TV
dAAn dkpn Tou unkouc autou, Twv 2 cm, oc OEKa
5la(po,08T1KéC QéOSIQA1, A2, A3, A4, A5, A6’ A7, A8’ Ag
Kal Aqp, TIOU ETIIAEYOUUE OTNV TUXN, Bpiokoviag 1a
avrioroixa Oeka (nTouueva dlaPopPETIKA ONUELQ.
BAérouue Oml TQ Onuelq, TOU QIIEXOUV UIA
OUYKEKPIUEVN ariooTaon ard otabepd onueio, eival
rdpa moAAd.

Tt oxriua @Tidxvouv, Aotmov, dAa autd Ta onuela ue tnv Kowvrj autrn 1010TNTa;
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Méoa wdd Thv kadnuggivi Twh, Ldogovius va égoviue agreTd
wagadslypata kaudviwy oxnudtwy. ‘Obws glval w@x. o HAlos oth
dvon Tov, o T@oxds gvds WodnAdTov, n oTE@dAvn TNS WIAOKETAS,
EVA USTAAIKG VOUIOUA, TO QOADL UGS, MIA ToveTa yevedAiwy,
gvas diokos uoveikns Kng.

To WUt OXNUA WOV Wdogovee va. £8Voricel N VA avaxaAvyel waAvw oth yn o avFguisos
glvau, puoikd, o xklos. O 1Alos Kal To @eyydgl agkowv yla va. dWooww oto WATL To
OXHUA KAl 0TV WVXh TNV ouogeld. s Telglotntas. Kau dtav @ddogt n wiga tns oxéyns,
TOTE N TewneTgla amdocTd TO 1810 WOAVTIUNO OXAUA TNS.

Ovuduaotée - Madaivovius

KUkAog A€yetal To oUVOAO OAwvV Twv onueiwv ToUu @
emneEdoU TMou ameyxouv Tnv (dla andotaon amd €va ﬁ

otabepd onpeio O.

H andotaon aut) cupBoAideTal pe p kat Aéyetal aktiva Tou
KUKAou. To onueio O A€yetal KEVTPO TOU KUKAOU. @
‘Evag kukAog pe kévtpo O kal aktiva p, oupBoAiletal pe A
ouvtouia (O, p).

Ma va oxedldooupe €vav KUKAO XPNOLUOTIOIOUUE TOV

»  Alo kUKAoL Ue akTiveg (osg eivar (oot
Ermtiong:

® Toeubuypauuo tunua AB, ou ouvdgel duo onueia A kat B Tou
KUKAOU, A€yeTal xopdn Tou KUKAOU.

®  Edkd n xopdn tou Tepvdel and To KEVTPO ToU KUKAOU AEyeTal
OLAUETPOG TOU KUKAOU.
P H diduetpog sival n peyalitepn xopdr) Tou KUKAOU, eival
dmAdola amnd v aktiva Tou KUKAOU Kal XwpiCel Tov KUKAO
oe dUo (oa pépn (NUIKUKAIQ).

® Auo onueia A kat B tou kUkAou Tov XwpiCouv oe dUO uEpn TIoU
TO KaBeéva A€yetal TOEO Tou KUKAOU pe dkpa Ta A kat B.

AS °B
To%o

® KukAikédg diokog (O, p) eivat o kUkAog (O, p) nadi pe 1o pEpog
TOU €MIMEDOU TIOU TIEPIKAEIEL.
» OAa ta onueia Tou KUKAIKOU BioKou arméxouv armd To

k€vipo O andotaon UkpdTeEEN 1 {oNn Ye TNV aktiva p.
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[TAPAAEITMA - EOAPMOIH

Na oxediaotel €va Tpiywvo, av ywpilouue Ta UNKn Twv MAEUPWV TOU.
Nvan
Ag uttoB€ooupe 0TI Ta eubUypauua TuRuata a=3 cm,
B=2 cm kal y=1,5 cm eival ol TTAEUPEQ TOU TPLYWVOU
nou npénel va oxedldooupe. AkoAouBouue TV eENQ

dladikaoia: Maipvoupe €va amd autd Kal To

ovoudlouue TAeupd BN = a.

MeTd xapdloupe Toug kUkAoug (B,y=1,5¢cm)
kal (IF,B=2cm). O1 dUo autol KUKAOL TEUVOVTAL
oto onueio A. To Tpiywvo ABIT eival 1o
{ntouuevo dl0TL €xel TAeupeg: BMr=3 cm,
AB=1,5 cm, wg aktiva tou kukAou (B, 1,5cm)
kKal Al=2 cm, wg akTiva Tou kKUkAou (IM,2cm),
agou 1o A avrkel kat oToug dUO KUKAOUG,.

ASKHXEI> KAl TIPOBAHMATA

Me kévtpo éva onueio M va oxedidoeic KUKAOUG ue aktiveg 2,4 cm, 2 cm kat 15 mm.

Na oxedidoeig Tov KUKAO Tou Exel SIAUETPO Eva eubUypauo Turua AB=3,8 cm.

Y=15cm
=2cm
a=3cm

0

Na oxedidoeiq ouSKeVTPOUG KUKAOUG LE KEVTPO onueio M kat dlaugtpous 4 cm, 5 cm Kai
48 mm. (Auo KUKAOI AEyovTal OUOKEVTOOL, Qv EXOUV TO (010 KEVTOO Kal OIQPOPETIKEC AKTIVES)

Na oxedidoelc gvav KUKAO ue kEvTpo onueio K kat aktiva 3,4 cm. Na ridpeic €va onueio
M Tou KUkAou autou Kail va xapdéelc duo xopdec tou: MA = 2,4 cm kat MB = 4,1 cm.

Eortw euvbuypauuo turiua AB = 4 cm. (a) Na Bpeeic ta onueia tou emmnedou mou
artéxouv: 3 cm and 1o A kai 2 cm anto 1o B. (B) lNoia onueia anéxouv tTautdxpova 3 cm

ano 10 A kat 2 cm aro 10 B;

Eorw eubuypauuo tunua AB = 3,2 cm. Na oxedidoelg toug kukAoug (A, AB) kai (B, AB)
kal va ovoudoeic M kai N ta onueia otra oroia téuvovral ot KukAol autol. Na Beelc TiG
artoordoelg Tou M and ta dkpa A kai B kabwe kai Tic arrootdoelc tou N ard 1a A kai B.
211 OUVEXEIQ va OUYKPIVEIC TIC ArTOOTACEIG QUTEC.

APAXTHPIOTHTEX ['IA TO 2TIITI

Evac okUMog elval deugvog ue ia
aAvoida unkouc 12 m, onwg @aiveral
oro oxnua. Na uetrapgpelc 1o dinAavo
oxnua oro terpddio oou Kai va BpElg,
xowuariCovrac Tnv Teploxy Tnv oroia
uriopel va kivnbel o okuAog. Emiong, va
BoeIG Oe TI0IEC TEPIOXEC TNG QUANG Tou
ortiou uropouv va orabouv ol ydrec,
Xwplc va Kivduvedouv aro Tov OKUAO,

74
r

~

$odxTns T

<—m —>]

ﬁw \;\5\%

5

pi i

6m

l

6m
12m
’ o—a] o
0 ]

6m—><—6m —>

2@t

lMooorndBnoe va oxedidoelg Tolywvo ue MAEUPEC rTou elvai.

a) a=10cm, B=6 cm kai y=3 cm, B) a=12 cm, B=5 cm kat y=7 cm. TI Napainpeelg,
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B.1.12. Entikevtpn ywvia - Zx€on enikevrpng ywviag kat Tou
avtiotolxou 16&ou - Métpnon té&ou

APA>THPIOTHTA

2710 dimAavo oxnua @aivovral Ta moooord

MToU MNPAv TE00EOA KOUUATA OTIG EKAOYEC. 457 407
(?I\/Inopaz’q va Bpelg oe O0EG UOIDEG
-<) QvTioTolxEel KABe QETA NS MiTac,

Ovuduaote - Madaivovuse

® Kartaokeudloupe €vav kUkAo (O, p) kal pia ywvia
N\

~ x0y, g ornolag n kKopuPry cuprirtel Ye to kevipo O

Tou KUkAou. H ywvia auti Aéyetal emikevtpn ywvia.

Av 1 mAeupd Ox Tne ywviag x6y TEUVEL TOV KUKAO OTO
onueio A kat n mAeupd Oy oto onueio B, tote:

To 1680 ArB Tou Bpioketal oto eowWTEPIKO NG
Kuptg Ywviag xOy A€yetal avriotolxo T6€0 Qg
enikevrpng ywviag xOy.

® To t6¢o AAB Tou Bploketal O0TO €OWTEPIKO TNG N
KupTrC Ywviag xOy eival ki autd avtiotoo ToEo g
un Kuptng enikevrpng ywviag xOy.

X

® Qg pétpo evog TOEoU opileTal To PETPO NG avTioTolxNng emnikevipng ywviag, dnAadn
TO METPO €VOG TOEOU TO UETPAUE OE LOIPEG.
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P Seévav KUKMo 1] ot {ooug KUKAOUG, dU0 (0£G EMIKEVTPES YWVIEG Xouv (0a avTioTolxa
TOEQ.

Kal avtiotpoga:
P e évav KUKAO 1] ot {oouc KUKAOUG, U0 ioa TOEQ €xouv (0EC TIC ETIKEVTPES YWVIES TOUG.

X X

[TAPAAEITMATA - EOAPMOTIE2

4. Na karaokevaotel ywvia ion ue 30 °

(1] (3 (5]
A ® =30°
) \‘
A
e +] —0 @
X o} X 0 X (o}

N\van
[a va Kataokeudooupe pia ywvia XpnotuoTioloUe TO JOLPOYVWUOVLO. TO HOLPOYVWUOVIO
elval éva 6pyavo pe To OToi0 UMOPOUUE VA UETPHOOUMPE TO METPO evOg TOEOU 1 JIag
yoviag. K&Be polpoyvwpovio avtiotolxel oe NUIKUKAIO TIou €xel BaBuoloynBel €tot,
wote va deilxvel Ta pérpa Twv TéEwv amnd 0° éwg 180°. O tpdrog mou prnopouue va
Kataokeudooupe T ntoupevn ywvia 30° paivetal ota dladoxkd mapandvw oxfuata.

9 Na karaokevaotel Tpilywvo, yia TO OMOI0 yvwpilouue OTL Exel OUO TIAEUPEG
* 3 cmKal 4 cm Kal TwV Oroiwv N MePIEXOUEVN Ywvia eival 55°.

(1]
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To dimAavo NuIKUKAIKO didypauua exel Karolo AdBoc!

[arti; Mropeic va 1o d10p8woelc,
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Na karaokeuvaotel Tplywvo, yia To oroio yvwpilouue OTl xel uia mAeupd 3 cm Kal TIC
MoooKelueves ywvieg 40° kat 100°.

(1] (2]

1

1

1

1

1

100° L

3cm

o——o .
A B A 0 B 180

A2KH2EI> KAl TIPOBAHMATA

Na Boelg mooec LoIpeC ExEL: a) Evag KUKAOG, B) éva nuikUkAio Kail y) kabgva
arnd ta 1ééa ora onola xwpiletal Evac KUKAOG arno OUo KABETEC JIQUETPOUG.

AuUo diduetporl evoc KukAou oxnuaticouv ywvia 60 °. Na Boelg mooeg uoipec eivar kdbe
gva and ta 1ééa ora ornola xwpliletal 0 KUKAOC aro auted TiG dIaUETOOUG TOU.

2xediaoe duo kukAouc (O, 3cm) kai (O',4cm). Na opioeig otov kdbe kKUkAo ard éva 16&o
45° kai va eéetdoelg edv 1a 16éa autd eival ioa. Na dikaloAoyroelg v ardvinori oou.

Tpeic diduetpor xwpicouv gvav KUkAo oe €&l ioa Toéa. Noowv uolpwv eival kKaBeuid
aro T1i¢ &l eMIKEVTOEC ywVIEC TTOU avTioTolxoUv ota Tééa autd;

2’ évav KukAo (O, p) va xapdéelc uia xopdn AB (on e Tnv aktiva Tou KUKAOU.
Na urtooyioeig oe polpeg v ernikevipn ywvia AOB kat va Bpelg oe oo kAdoua tou
KUKAou avtiotolxel 1o T0€o AB.

Na oxedidoeig va tunua AB = 2,8 cm kai Toug KUKAouG (A, 4cm) kat (B, 4cm).
Na ovoudoelc [T To éva and 1a dUo onueia ora orola Teuvovral ol KUKAOL Kal va
UETPTOEIC TIG YWVIEC TOU TPlywvou ABI.

APAXTHPIOTHTA T'IA TO 21ITI
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B.1.13. ©éo¢elg eubeiag kKat KUKAou

AS gfeTdooviue TWQA TIS oxeTikés Féoels Wov Wsogel va éxovv ¢ éva edhsedo gvas kkAos Kal
uia gvieia

Ovuduaotée - Madaivovuse

® Ortav eubeia kal KUKAOC dev €XOUV KaveEva KOO anueio Ague
.~ 0Tl n eubela elval eEWTEPIKY] TOU KUKAOU.
T »  Otav n andotaon OM tou kévtpou O and v subeia € o —oM
i elval peyaAutepn and v aktiva p (OM>p), n eubeia eival
eEwTEPIKNA TOU KUKAOU.
® Otav eubeia kal KUKAOG €xouv €va HOvo Kowvo onueio M,
N euBeia AéyeTal epaMTOPEVN TOU KUKAOU OTO onueio M.

»  ‘Otavnandéotaon OM Ttou kévrpou O ard tnv eubsia € sivat
(on pe v aktiva p (OM=p), n eubeia eival epantopevn
TOU KUkAou oto M.
® Otav eubela kat kKUKAOG €xouv dUO kowva onueia A kat B,
N eubela Aéyetal TEUvouoa Tou KUKAOU 1] A€ue OTL N eubeia
TEMVEL TOV KUKAO ota A kal B.

P ‘Otav n andotaon OM Tou kévtpou O and v subsia € sival
MikpOTEEN anod v aktiva p (OM<p), n eubeia eivat Téuvouca
TOU KUKAOU.

[TAPAAEITMATA - EOAPMOIE2

1.  Na oxediaorel kUkAog mou va epdntetal oe onueio pac eudeiag.

Maipvoupe pia eubeia € kal To onueio NG A. 2xedldloupe v eubela

mou eival kdBetn otnv € oto onuelo A. Me Kévtpo €va omnolodnnote A
onuelo K g kdBetng aumg kat aktiva 1o tunua KA ypdgoupe z
KUKAO. O KUKAOG Tou pepape Ba epdrtretal otny eubeia €, dIOTL auT) %
elval k&Bet oy axtiva KA Tou KUKAOU 01O AKpo TnG A. '

Na oxediaotel euBeia rou va epanretal o onueio eVoG KUKAOU.

Nvan
Malpvoupe €va kUkAo (O, p) Kat To onuelo Tou A. 2xedldoupe TV
eubela g, Tou elval kABetn otnv aktiva OA oto onueio A. H euBela
€ Ba eparteral otov KUKAO oto onueio A, dott elival kKabetn otnv S A
aktiva OA oto akpo Tng A. %

3. Na oxediaorouv epartopeves evog kukAou (O, p) ora dkoa A kat B piag xopdrig tou AB.

Nvon
>xedlddoupe Ti¢ aktiveg OA kat OB. >10 onueio A g aktivag OA
PEPVouuE TV eubela g4 kKABe oTnv akTiva autr). H eubeia €,
elval earropévn Tou KUKAOU oto onuelo A. 310 onueio B g
aktivag OB pg€pvoupue v eubeila €, kABet otnv aktiva autr. H
euBela g, elval eparTougvn Tou KUKAOU OTo onueio B.

® Aveivat M to onueio ou téuvovtal ol eparntopeveg, Ta eubUypauua TUAUATA
AM kat BM Aéyovtal epantdpeva TUAPATa Tou KUKAOU.
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ASKHXEI> KAl TIPOBAHMATA ‘Q

Na oxedidoeiq dUo napdAnAeg eubeieg €4 Kal €5 MOU va arexouv UETAEU TouG "2
2,5 cm. Na ridpeic gva onueio M ¢ €4 Kal va BPEIG ONuElQ TNG o TTOU ATTEXOUV u
3,6 cm and o M. “

Na oxedidoeic éva subuypauuo Tunua AB = 3,6 cm Kal évav KUKAO ue OIdUETOO TV
AB. Na xapdéeiq 11 epamtouevec Tou KUKAou mou dlgpxovtal ard 1a A kat B. Na
OIKaIOAOYNOEIC yIaTl Ol €PATTTOUEVESG QUTEC elval euBeieq MapdAANAEG.

lMaipovouue évav kukAo (O, p) kai uia eubeia e. Ovoudlouue O TNV AmOoTaAon TOU
keévtpou O amnd v eubeia €. Na Bpeic Tov aplBud Twv KoV onuelwy Tou KUKAOU Kal
e eubeiac, otic MepIMTwoelg. (@) Avp = 5cmkat d = 4 cm, (B) avp = 2,6 cm Kai
o0=25cmkal(y)avp =3cmkald = 6cm.

Na oxedidoeig duo KABeTeg eubeieq €1 Kal €o KAl va OVOUdOEIG A TO onueio TounG
toug. Na ndpeig gva onueio K tg €4, wote va eivat KA = 3,1 cm. Na QEpeig Toug
kUkAoug (K, 2,17cm), (K, 3,17cm) kat (K, 36mm). Na Bpeig roia givar n 6gon e €, wg
MOOG TOUG KUKAOUG QuTOUG.

Na oxedidoeic éva eubuypaupuo tunua AB=40 mm. Na nidpeic gva onueio M tou AB,
worte va givat AM=18 mm. Na Qgpeic Touc KukAouc (A, 18 mm) kai (B, 22 mm). Na
xapdéeic eubeia e mou va digpxerar and 1o M kai va eivar kabetn otnv AB. lNoia eival n
B€on ¢ € we rpoc Tov kabeva ano Toug kUkAoug, Na dikaloAoyrioelc tnv andvinor) oou.

APAXTHPIOTHTEX T'IA TO 2TIITI

Mia enxeijonon arno@doloe va Kataokeudoel
8va epyooTdolo O€ UiQ ayPOTIKI) TTEPIOXT) TTOU
eMAEyel yia 10 okono auto. H mAeupd kdbe
TETPAyWVoU Tou OImAavou  OxXTuarog,
avtinpoowrnedel  ardoraon 100 m. To
£0Y0O0TdOI0 MPETIEL va BPIOKETAl TOUAAXIOTOV
oe aktiva 600 m uakpid and ta onfua (2).
Ertionc npogmnet va arexet 1o Atydrepo 300 m
and v dken Tou dpduou. Na avirypdyeic
o TETPAYWVIOUEVO XQPTI TO OxNua Kai va
XOWUATIOEIC TIC TIEQIOXEC OTIoU MTTOPEl va
KQTAoKeUuaoTel TO €0Y00TATIO.

H ouugwvia uetat twv xwpidv A, B kat I yia r \

TNV KAtaokeur ulag yewtpnoneg oe uia 6gon M 6km B
repiAauBdvel Toug ENG TPEIG CPOUG: \ /
a) AM>2 km, B) BM=3 km kat y) TM=4 km. Na i’g{_ &
aviiypdyelc To mapakdtw oxnua Kai va Beelg m <« ” o

Bgon tou onueiou M, Kabwa kar v andoracn 1km \/

™¢ Bgonc autrig amo 1o dPAUO E. A
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Avaxspalaiwaon

o onueio A

A 3
eubuypauuo Tunua AB

® ZHMEIO

® EYOYTPAMMO _A B

N A
TEIMA arelpeq —o- —o
euBeleq napdAnAa eubuypapua
TUAMaTa

X' A B

eubsia AB

X’ O X

O

(e}
nuieuBeia Ax ) v ;
1o onueio O xwplilel pa eubeia

® EYOEIA oe U0 avTIKe(UeVES NUIEUBE(EG

€ €, Ox kat Ox’
>< KAOETEG 1
TEMVOUEVEG 2

eubeieq TTAPAAANAEG

eubeleg  p . gubBeieq
- S
__ ANE c

arnd 1o A pia pévo

and 1o A pia pévo :
KABeT chrrr]\L/l € MAPAANAN oV €

A oR €
(@]
I I

® ETNTTEAO Tpia onpeia opiouv €va eninedo 1 euBeia & avrikel OANGKANEN OTO
erniredo I

\e A
® HMIETTITTEAO / \A /
M L

n euBeia xwpilel €va eninedo oe
duo nuenineda

® HMIEYOEIA

n eubeia & Téuvelto enimedo M

A B

artéotaon dUo
onueiwv

® ATIOZTAZH
B andotaon duo
anéoraon onpsiou ANe TTApAAANAWV gubelwv

ané eubela € ] l
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® OMIA

nAeupd
KopuQrj

0 A
EPEENG YWwViEg

XI
Yy Yy
OLXOTOUOG . >.g<
y ' X

KATAKOPUPNV YwVIiEG

O 180

napan)\npwpaTleq ywvieg

X
d1xotouog ywviag

<

JladOXIKEG YwVieg

L0
opOn Ywvia

eubela ywvia

® KYKNOz

KUkAog (O, p) kat
KUKAIKOG OioKogQ

Tdfo
dUo onpela A kal B
TOU KUkAoU opilouv

dUo TéEQ TOU KUKAOU

A 9 B

didugtos

n diduetpog AB xwpllel
TOV KUKAO 0€ 2 nuIKUKALa

M, eowtepko Tou (O,p)
M, onpeio tou (O,p)
Mj e&wtepikd Tou (O, p)

@ ZXETIKEZ
OEZEIZ
EYOEIAZ
KAl KYKNOY

;

efwTEQIKN

JA 2 2 2z
E@adTIUEVN TEUVOVOA  £@aldTOUEVA. TUHUATA
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2XEAIO EPTA2IA2

[ToAU ouxvd, o’ autd nou dlaBdlouue, o€ O,Ti GKoUUE, aAAd Kai OE eKelva TTOU YOAQPOUUE 1)
Ague, unidpxouv AEEEIC TTOU TNV QPXIKN TOUG TIDOEAEUON 1 TN BACIKN) TOUG onuaocia tnv
avrAouv amnd 1n YewUETpIa 1] YEVIKOTELQ Qo Ta Uabnuatikd.

Eival AgEeic rou TIC xpnoiuorolouue e v idla mepirou &vvola Onwae Kal oTa Uabnuartikd,
n.x. “oro ugoo e dadpounc” 1j “To oo Tou MEoUnoAoylouoU” K.ATL.

2€ QPKETEC OUWG MEPITTTWOEIC, UE QUTEC TIC AEEEIC EKPPALOQOTE UETAPOPIKA, ArTodIdOVTAC
TOUC €va euputepo vonua. Neue m.x. “OAec ol xwpecg TG Eupwnng doe Boiokovral oto idlo
OIKOVOUIKO €T1ired0” 1 “To @eoTiBdA ouvexiotnke ue rapdAAniec ekdnAwoelc”.

2TO Keiuevo TTou akoAouBel, urtdpxouv MOAAEC TETOIEC AEEEIG.
[Mooomndbnoe va Ti¢ eVTOTIOEIG KAl VA TIG UMTOYPQAUUIOEIG UE TNV TTOWTN avayvwon).
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“To kplowo onueio”

... H ymdAa €xel TonoBemBel oto onuelo tou “mévaAtl”. Ot gpihabAol oTIG KePKIdEQ
gxouv maywoel. Ot aikteg Twv dUo ouddwv Bpiokovtal, )dn, EEw amd TIC YPAUPES TNG
HeYAANG meploxng. O TepUATOPUAAKAG, OTO HECOV AKPIBWG TNG £0T(Ag TOU, KOTALEL
KateuBelav ota pdtia Tov avtinmaAd Tou, TIoU ETOIMAZETAL VA EKTEAEDEL TNV EOXATNV TWV
nowwv autoU Tou aywva. Na éva kKAAopa Tou deutePOAEMTOU ol dUO TAlKTEG Kal N
urdAa Bpiokovral akplBwg oty dla eubela kal auéowq PETA N OPAIPIKY UAYIooA
dlaypAPel hia KAUTUAN TpoxId kal kappwvetal otn de€ld ywvia Tng eotiag, Tn otyun
TOU O TEPUATOPUAAKAG TIEPTEL TTIPOG TNV avTiBetn nmAeupd.

“F'ko000000N”, PWVACEL e OAN TN dUvaur Tou 0 MiXxAANG, TPEXOVTAG TIPOC TO KEVIPO
TOoU KatdgwTtou arod toug mpoPoAeic ynmedou, evw ol onadol TG ouddag Tou Tov
anoBewvouyv, apou €dwae AUOT OTO TIO KEI{oIWO onuelo Tou aywva.

Tavtdxgova, avolyel n Wdgta Tov dwuatiov xai n untéga tov MIXdAn, wicofndvnugvn,
TEEXEL aviiovxn va. del TU ovubaivel oTov VWdvo Tov Ylov Ts.

- AVTo To Waudi, uovguovg(Tel, de Fa udle Woté va oérivel to ews Wiv koluniel..

Mropeic ora veoeAnvikd kelueva, aAAd kai ota dAAa paénuara m.x. ornv iortopla,

lewypagia, TN BioAoyia K.ATL., va eVvIOMIOEIC TETOIEC AEEEIC,

Na eAgyéelc oe moleC MEPITTWOEIG EXOUV ONUAOIA KUPIOAEKTIKI) Kal O TIOIEG

UETAPOPIKT].

lMooorndbnoe va ouMéEeic gpdoeic, ard Aoyotexvikd Kelueva, omou ol AEEelg

P

XONOoIOoMoIoUVTAl KUPIWG UE METAPOPIKT onuacia, onwc m.x. “Blot mapdAAnAol”, “Tou

KUKAoU Ta yuplouata” K.AT.

TEAoc, mpoorndbnoe va ypdyelC Ki €0U €va KeUEVO 1 ula (oTopia, otnv orola va
XONOIUOTIONOEIG TETOIEC AEEEIC 1] EKPOAOEIC, UE KUPIOAEKTIKN) 1 KAl HUETAPOPIKN

onuaaoia.
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Ewavaimdticss Egwthiasls Avtoafioddynons

Aoknaogls Zwatov n Nadovs

TomoBémoe éva “x” otnv avtiotolxn B€on. SQXTO NAGOX

1.
2.

10.
11.
12.
13.
14.
15.
16.
17.

18.

19.
20.

21.

22.

23.
24.
25.

26.
27.
28.
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. AldueTPOG ToU KUKAOU Agyetal n xopdrj rmou nepvdel and To KEVIOO0 Tou KUKAOU.
. MMapanAnpwuatikéc ywvieg ovoudZovral dUo ywvies, ue ddpotoua 90°.
. SUUMTANPWMATIKEG ywVvieg ovoudlovral dUo ywVviee e dBpoioua 180°.

AVTIKelUeVES NuIeUBelec AsyovTal OUO NuUIEUBEIEG TTOU EXOUV KOIVIT apXT). Iy
lMapdAnAec Agyovral duo eubeiec Tou 100U EMITTEDOU, TIOU OEV EXOUV

KOWVO oneio. Iy
Arnéoraon duUo napdAnAwv eubeidv ASyetal To koG Kdbe
euBUYypPaQUOU TUMUATOG TIOU EXEl TA AKOA TOU O’ QUTEG,. Iy

AvrioToixa otoixeia Twv (owv oxnudtwy Ague autd rmou OUUTITITOUV
drav Tornobetrioouue Ta oxHUATa To Eva rnadvw oTo dAAO e KatdAAnAo Todro. Iy
Méeoo evog eubuypauou Turuaros AB ovoudlouue to onueio M tou

TUNUAToG, rmou aréexel e&ioou amo Ta dkpa Tou. Iy
Toéo Agyetal To eubuypauuo Tunua AB, mou ouvdgel duo onueia
A kat B Tou kUkAovu.

Karakopuprv ywvieg Agyovral dU0 ywVIEG TTOU EXOUV TNV KOPUPI] TOUG KOLVT).
Ano gva onuelo digpxetal ula udvo subeia.

Ard duo onuela uropouv va repdoouv drelpeg eUBeiEq.

Mia euBela enekteivetal arepidplora.

Eva erinedo enextelveral arepioplota.

KdbBe eubeia evdc emngdou 1o xwpellel oe dreipa nuienimneda.

AuUo euBelec rou PBplokovral oto erinedo eival dvra napdAAnAeq.
Ao va onuelo A Urmopouue va pEQOUUE ATEINEG eUBEIEC KABETEG
oe uia eubeia.

AUo euBelec Tou ermnedou KABETeC o€ la Tl eubeia elval uetaéu
TOUC KdBetec.

Ot TeBAQOUEVES YOAUUES dlakpivovTal O KAEIOTEG 1) N KUPTEG.

H tebAaougvn yoauun Exel UNkog To dBpoloua Twv UnKwv Twv
eubuypauuwy TUNUATWY, aro Ta ornola aroTeAETal.

To euBuypauuo Turiua AB elval ueyaAutepo ano kdbe tebAacugvn
yoauurn e 1a idla dkpa A kat B.

KdbBe eubBuypauuo tunua OA Tou evavel Eva onueio A Tou KUKAoU
ue 10 Kevipo Tou O eival dIGUETPOC ToU KUKAOU.

AUo KUKAo!L ue aktiveg dvioeg eivar (ool.

H diduetpoc eivar tpimAdoia and v axkTiva Tou KUKAoU.

OAa ta onueia Tou KukAikou diokou arexouv and 1o Kevipo O
ariéoraon UIKEATeEN 1 [on e TNV akTiva p.

Ol npookeluevec otn BAon 1000KEAOUC ToIYWVOU YwVIEG elval (OeC.
AUO KQTakopu@riv ywvieg eival OUUTTANPWUATIKEG.

HuikUkAio Agyetal Eva and 1a duo 1ééa, ota oroia diaipeltal Evag
KUKAOG amd uia SlaueToo Tou.

0000 BB 0 0 B0 0 BORRREDERRE
000000 BbEnEOEOEOR

0 000 B0

16/1/2013 9:48:28 up



ZUuppETpPIa

2.1,

2.2,

2.3.

2.4,

2.5.

2.6.
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JuppeTpia wg mpog agova

* [vwpilw note dUo onuela eival CUUNETPIKA WG TTPOoG eubeia

* [vwpilw note dUo oxruara eivar CUULETPIKA wG MPOG UBeia Kal 0Tl TA CUULETPIKA WG
npog eubeia oxrjuara eivat ioa

® Bpiokw TO CUULETPIKG onuelo eUBUYPAUUIOU TURATOG, EUBEIQG, TPLYwWVOU, YwVIag Kat
KUKAOU w¢ mpog uia eubeia kal yvwpilw TIG YEWUETPIKEG IOIOTNTEG MTOU ATTOPPEOUV aro TN
ouuueTpla autn

‘Atovac guppeTpiag
*  Avayvwpllw oxriuara pe déova rj déoveg ouuuEeTPIAG

MeookdfeTog eubuypaypou TURHATOG

* Xapdoow TN UECOKABETO £VOG eUBUYPAUMOU TUrUATOG e TN BoriBela BabuoAoynuEvou
Kavova kat yvauova

*  Tvwpllw ™ XapaKTNELOTIKY I3I0TNTA TNG HEOOKABETOU EUBUYPAUMOU TUIIUATOG
*  Xapdoow TN UECOKABETO EVOG eUBUYPAUIOU TUNNATOG LE Kavova Kat SlaBritn

ZUPPETPIO WG POG onjeio

° [vwpilw Tt n oupueTpia we mpog kEvipo O eival uia otpo@r) yupw and to O kard ywvia 180°

¢ Tvwpillw note dUo onuela eival CUULETPIKA wG TTPOG onueio

¢ Tvwpllw note dUo oxnuara eival CUULETPIKA WG TPOG onueio Kal Tt QuTd Ta CUUMETPIKA
oxruara eivat ioa

¢  Karaokeud{w TO OUULETPIKO onueiou, euBuypdupou TUnRuarog, eubeiag, ywviag, Tolywvou,
MTOAUY®@VOU Kal KUKAOU WG TPogG onueio

Kévrpo ouppeTpiag

*  Avayvwpilw oxriuara e KEVIpo OUULETPIas

* [vwpllw Ta BaciKd YEWUETPIKA OXILATA L€ KEVTPO OUUIETPIOC KAl TIG YEWUETPIKEG IOIOTNTEG
TTOU QropPEOUV Ao Tn CUUUETPIa auTr

MapdAAnAeg subeicq mou TéPvovTal amod pia AAAn gubeia

*  Tvwpllw ndg ovoudlovral Ta Jelyn TwV YwVIWV mou oxnuatidovral aré v tour duo
mapaMiAwv e pia Téuvouod Toug

°  Awariotdvw OTt OAeG ot o&eieg (1 ot auBAeieg) ywvieg, mou oxnuatifouv dUo mapdAAnAeg
ol orToieg TEUVOVTaL aro Tpitn eubela, ival (oeg

*  Awarmotdvw dtt pia oéela kat uia aupAeia ywvia ano Ti¢ ywvieg mou oxnuarticovrat ano mv
Toun duo mapalniAwv and tnv Teitn eubeia eival mapaAMANPWUATIKESG

\/

SAME & MIAHZ
(645 - 546 nx)
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B.2.1. Zuppetpia wg mpog d&ova

Tt givau ovuuetia; O wointris fa éAeye: d,TL @ogiéTal audd Thv avdasodn. ‘O,T1 dusNivel kal
TalQLAfel, 0,TL oTQi8el Kal “ovudhdtet». Mdvo n gavtacia dev éxst kaddlov ovuustgia. 0
avtd h ovuuetgla Xgeldfetal xal Alyn gavtacia. Av avth axgléws T @avtacia thn
@ogéoovine avadoda, Ga uas 8yst oan n Tewugtgla.

APAJTHPIOTHTA

Karaokeuaoe €va 1000KeAEC Tolywvo ABI ue AB = Al = 5¢cm
kat BI" = 4 cm kai ™ d1dueod tou AA.
AIMAwoe 10 oxnua Kard unkoc e eubeiac € mou avrikel n AA.

> Ti napatneeiq;

ZKE@TOUAOTE

¥ Napampoupe 6Tt ta Tpiywva ABA kat AlA CUUTITTTOUV.
AUTO onuaivel, o1l kKdBe onuelo Tou evdg TPLYWVOU
ouprimTel ye éva onuelo tou dAou Tptywvou. lMa
napdadetyua, to B ouunimntel pe 1o I'. Ta onuela autd
A&yovTal CUMMETPLKA wq Tipog dEova cuuueTpiag Tnv
eubeia €.

Me tn dmAwon katd Urikog TNG eubelag €, kABe onuelo TNQ CUWTITTTEL UE TOV £QUTO
Tou. Emouévwg ouppetplkd Tou A efval To A, Tou A T0 A Kal evdg OTIoloudNIoTe
onuelou Ktng € 1o (dlo 1o K.

20vuduaote - Mabaivovus

L@ Jupuetplkd onueiou B wg mpog eubela €, eivat To onueio ' ye 1o ormoio
ouprinrel To B, av dimAwooupue To UANO KATA Prikog TG eubelag €.

»  KdBe onpeio pag eubeiag € eival CUUUETPLKO TOU €QUTOU TOU WG TIPOG TNV €.

Onwg eidape, e ™ dMAwon katd urikog NG eubeiag € kABe onueio Tou Tprywvou ABA

oupr(rrel e éva onueio Tou Tptywvou AlFA. Autd onuaivel 6Tt kaBeva amnod Ta Tplywva autd

aroteAeltal and Ta CUPPETPIKA OAWV TwV onueiwy Tou AAAOU TPLYWVOU WG PO TV eubeia €.

[’ auto As;{s otl: , , =) . (=)

¢ TaTtpiywva ABA kat AlA sival CUUMETPLIKA WG TIPOC TNV = -
eubela €.

[evikdtepaQ:

® Alo oxnuarta (Z4) Kat (Xo) Aéyovtal GUUHETPLKA W
npog pia eubeia €, dtav kabgéva anoteAeltal anod ta
OUMMETPLKA onuela Tou AAOU wg TIPog TNV €.

Emedn pe dimAwon Katd prikog tng € CUMMITTeL To (Z4)

He TO (o), YvwpiCoupe 6Tl autd Ba eivat (oa. Emougvwg:

¢ Ta ouppetpikd wg mpog eubeia oxruara eival oa.
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[TAPAAEITMATA - EOAPMOTIE2

Mia yoauun y Téuver v eubeia € ora onueia A, B kai I. Na Boebei 0 Adyoc yia tov oroio
KQl N CULUETOIKT] V' NG Y, WG TPo¢ v eubeia g, Ba nepvder and t1a idia onuela.

H OUMMETPIKN YPaupn Y TNG Y WG TPOG TNV €, Y
arnoteAe{ral and 1a CUPHETPIKE OAwV Twv onuelwv
QY. Emouévwg om y’ avrikouv kal T OUPPETPKA
onuela Twv A, B kat . Emedn ouwe ta A, B kat I A B r €
elval onuela g € Ta CUPKETPIKA Toug elvat Ta {dla Ta Y

onuela. Apa ta A, B kat " avrikouv kat otn y'.

2. Na karaokeuaoTel To OUUNETPIKG A" onueiou A we ooc ia eubela e.

Nvon
Alakpivoupe dUO TIEPIMTWOELG:
e To onueio A avnkel oty eubeia €. Tdte, onwg eidaue,
TO OUMMETPIKO Tou eival To (dlo To onpeio A.

e Toonuelo A dev avrkel oty eubela €. ToTe, yia va Bpoupe
TO OUMPETPIKO TOU, akoAouBoupe TNV Tiapakdtw dladikaoia:
dépvoupe 1o kABeTo TUNUa AB amé 1o onuelo A mpog Tnv
eubela € kal To TpoeKTelvoupe KaTd {00 TUNUA, WOTE va
eivat BA” = AB. To onueio A’ elval To CUUMETPIKO Tou A wg TIPog TNV eubeia €.

3. Na karaokeuaoTel N OULUETOIKT] wC TPOC eubeia €: (a) eubeiac & kat (B) nuieubeiac Ax.

(@) TMaipvoupue duo onueia A kat B mdvw otnv eubeia d
Kal Bplokoupe, Onwg meplypd@eTal OtV ePAPUOYN
3, Ta ouppeTpikd Toug A’ kKat B’, wg mpog v €. H
eubela &’ mou opiCouvTa A’ kai B’ eivain OUPPETPIKY
™mg eubelag d.

(B) Mapduola naipvouue, ektdg ToU A, €va JeUtePO
onueio B mdvw oty nuieubeia Ax kal Bplokoupe,
OTIWQ TPELV, Ta CUPMPETPLIKA Toug A’ kat B’ wg mpog
™mv €. H nuieuBeia A’x’ Tou opiCouv Ta A’ kai B’
elval N OUMUETPIKY) TNG NuieuBeiag Ax.

), Na karaokeuaotel 10 oupueTpiko A'B' evdc eubuypauuou
Turjuaroc AB, we mpoc uia euvbeia e.

Nvan

Bplokouue ue Tov TpATIO Tou e{dape
oTnV €PApUOoYn 3, Ta CUUUETPIKA A’
kat B’, wg npog v €, Twv A kal B
avriotolxa. Tdre TO €UBUYPAPUO
QVUVCI SISO RGNVl o n o0 = = = = =B = @ =
Tou AB, wg npocg Tnv eubeia €.

Ta OUMUETPIKA eubBUypauua Turuata Ba eival peta&l Toug {oa, dnAadn: A’B’ = AB.
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Na karaokeuaotel N OCUUUETPIKN Ywviag XA Y WG Mpoc
uia eubeia .

Nvon
A va KaTaoKeudoouue TN ywvia x’ﬂ’y’ apKel va BPOUPE TO  Bg--#-----
OUMMETPIKO A’ TG Kopudr g A KaBWG Kal Ta CUUPETPIKA B’
Kal 7 duo akdéua onueiwv B kal 7, ou avrikouv To kabgva oe
pia ard TIG TAEUPEG TNG O\//T\fOTOlXCl.A
MvwpiCoupe 611 Ba elvat: X' Ay’ = xAy.

8 ’
A---\+-.L-++---A

6 Na kataokevaotel To ouuueTplko A'B' [ evdc Torywvou ABI wc rpoc uia eubeia €, n
" omoia (a) dev TEUVEL TIC TAEUPES Tou, (B) diEpxeTal arnd dUo KOPUPES ToU Kat () TEUVEL
TIC OUO TTAEUPEC TOU.
Nvaon
> KABe mepimtwon Bplokoupe Ta CUPUETPIKA A’, B’, 7, WG TIPOG TNV €, TV KOPUPWV
A, B, I' Tou tprywvou. Tdte To Tpiywvo ABIT €xel OUMUETPIKO TO Tplywvo A’B'T’, mou
elval (oo pe to ABI.

(H ¢ dev Téuvel Tis Whevgss) (M ¢ diggkeTal audd Ta B wau T (H ¢ Téuvel Tis WAgvgés)

7. Na karaokevaotel 10 OUUUETPIKO KUkAou (O, p) wsG mpog g
eubela e. -
Nvan

To ouppEeTpIko Tou KUkAou (O, p) wg pog TV € elval KUKAOG

(O’, p) (oog e tov (O, p), ue O’ cuppetpikd Tou O WG MPOQG

v €. Onwg 6Aa Ta CUUPETPIKA oxruata, ot kukAol (O, p) kat -
(O, p) eival {oot, dnAadn €xouv (oeg akTiveg.

8. Na xapaxbei n mopeia Twv akTivwv ToU GWTOC, MOU eKMEUMTOVTAl and £va PwTEIVS
onueio A kai avakAwvral o’ gvav enirmedo KaBpEPTn (0 oroiloc oTo oxnua eaiveral wa
uia eubeia ).

Nvan
Bplokouue 10 oupueTplkd A’ Tou onuelou A wg Pog v A
eubela e.

Ot akTivegq avakAwvtal otov KaBpEPTN kal akoAoubouv

vV Topela, mou Ba eixav, av n mmyr Tou ewtog rTav To ;\
onuelo A’. Emeldn ol ywvieg mou oxnuatiouv ol aktiveg N
He TNV € elval CUMUETPIKEG, Ba elval kal (oeg. N
Apa, n ywvia pe Tnv ormola pla aktiva TEPTEl OToV

KaBpEPTn elval {on pe TN ywvia pe Tnv orola avaxkAdral.

21-0027 book.indb 202 16/1/2013 9:49:00 up



Mepog B' - KepdAaio 20 - >uuuetpia - 203 -

2710 oxnjua 1a onueia B kat B' eival ouuueTolkd we mpooc tnv eubeia €. Na Boebel ue
™ BoriBeia udvo Tou Xdpaka To CUUMETPIKO Tou A w¢ TTPOoC TnVv eubeia €.

Nvan Ao
Emeldn) ue tov X4paka PriopoUue va (QEQOUNE HOVO B
eubeleq ypappeg, akohouboupue Ta apakdtw Rripara,
onwg gaivovtal oto dNMAavéd oxnua: e
o Ogpvoupe v eubela AB kat Tnv mpoekTeivouue
LEXPL va Tunoel Tov d&ova € oto onpueio K. B’

e Oépvoupe TNV eubeia KB’, n omoia eival cupuetplkr) e KB, agou evvel dUo
OUMMETPIKA onuela autg, Ta K kat B’.

e ®€pvoupe Tnv AB’, mou Tépvel Tnv € oto O.

e TElog, pgpvoupe v BO, mou ) oupuetpikr) g eivarn OB’.

Ot euBeieg KB’ kal BO eival ouppetpikég Twv KB kat B’O avtiotoixa kal ot TOUES Toug

Ba elval cuppeTpikd onuela, Ta A kat A’.

W AZKH2EI2 KAl TIPOBAHMATA
_ Na Bpeic ™ ouy,usrpmn’ me ya)/vz’aq ) xO y wg N o
nooc v eubela €, oe kabeuia aro 1¢ dUo ; o\ c
\ y
X

MEPITITWOEIC.

9 Na Bpeic 10 ouuueTpIkO Tou KUKAou (O, p) wg
nooc v eubela € oe kabeuid ano Tic dUo

MTEQITITWOELG.
A AN__“B

g Na Boelg To CUUUETPIKO TOU OXNUATOC WC TIPOC
* TNV eubeia € Kal TO OUUMETOIKO TOU VEOU OXTIATOG WG TTOOC p
mv eubeia €', n onola eivar mapdAnAn ue myv . Tt oxgon
EXOUV TO aPXIKO Kal To TeAeutaio oxriua; Na emavaAdBeic 1o
010 Kai pe uia Tpitn mapdAAnAn. Ti maparneeic,

APAJTHPIOTHTEX T'IA TO 2T1ITI

1 BoecC TO OUUETPIKO EVOC TOIYWVOU WG TPOC HIa eubela € KAl TO CUUMETPIKO
TOU VEOU TPIYWVOU WG MPoC [ia dAAn eubeia . Ti oxEon Exouv TO apxIKO Kal
10 TeAeutalo Tplywvo, Na eravaAdBelc o dlo Kai [e Tpitn eubela.

9 lNooorndBnoe va Seiéelg, 0Tl TO OUUUETPIKO OXNUa wa 1o déova & ulag subeiag
" nmapdAnAnc npocg 8, eival eubsia rapdAAnAn opog v eubeia €.
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B.2.2. Atovag oupueTpiag
APA2THPIOTHTA

2xediace o’ va diapaveg xaptl uia eubeia. TormobeTnoe 1o dlapaves auto XapTi MAvw o€
kaBeva and ta napakdtw oxnuara. EEETace av undpxel Beon TETola mou Ta dUO UEEN, OTa
oroia n eubeia “xwpiCel” To oxrUQ, CUUTIITTOUV, OTQV TO JIMAWOEIG KATA UNKOG NG eubelag,
akplBwe otn Bgon autr.

lNpoorndbnoe va Boelc av undpxel kar AAAn B€on otnv oroia Unmopeic va napatneroelg
70 [B10 QalvoueVo yia To 010 oxnua.

Ovuduaotée - Mafaivovue

Afovag cuppeTpiag oxnuatog ovoudletal n eubela Tou xwpilel To oxnua oe
duo uépn, Ta oroia cuuminrouyv dtav JIMAWBEl TO OXAUa KATd UKo g eubelag.
2V nieplmtwon autr Aéue 6TL To oxrua éxel d&ova ouppeTpiag v eubela aut.

P ‘Otav éva oxrjua éxet GEova CUPUETPIAG, TO TUMHETPIKO TOU WG TMPOG TOV
&&ova autdv eival o dlo To oxrjua.
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[TAPAAEITMA - EOAPMOI'H

Na BopeBouv ol déovec ouuuEeTPIaC ToU KUKAOU Kal ToU
avtiotolxou KukAikou diokou (O,p).

Nvon

Me dimAwon dlariotwvoupe OTL N eubela € mdvw otnv oroia
Bploketal pia omoladnmote dIAUETPOG Tou KUKAoU (O,p) elval
d&ovag ouppeTpiag Tou KUKAOU Kal TOU AvTioTOoLXouU KUKAIKOU O{oKOoU.

Eropévwc:
P  Ornowadnrote eubeia diEpxeTal and To KEVIPO ToU KUKAOU gival AEovag CUHUETPIOG
TOU KUKAOU Kal Tou avtiototxou KUkAIkoU SioKou.

A2KH2EIZ KAl TIPOBAHMATA

1. Na emAéteic ™ oworri andvinon:
KdbBe KUKAOG Kal 0 avTioTOIXOG KUKAIKOG OIOKOG EXOUV:
Q  Evav déova ouuuetpiag.
U Aneipouc déovec ouuueTOIaG.
U Kavéva déova ouuuetpiac.

p. E&€taoe av ta kepalaia yoduuara tou aAgpapntou A, T, | kat © gxouv:
(a) kaveva, (B) €va, (y) meplooo0TELOUG aro vav AEoVEC OUUUETPIAC.

3. >xediaoe Touc déoveg OUUMETPIAC TwV MAPAKATW YEWUETOIKWY OXNUATWV.

), 2xediaoe Touc AEovec CUUUETPIAC TOU OXNUATOC mou dnuioupyeltal ard duo (0ouG

TEUVOUEVOUC KUKAOUC.

5. Boec touc déovec ouuuETPIac Tou oxnuarog mou onutoupyeitar arnd dUo KUKAOUG
UE DIAPOPETIKEC AKTIVES, dTav. (a) Exouv To D10 KEVTPO Kal (B) Exouv dlapopETIKA
KEVTOQ.
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B.2.3. MeookdBeTog eUBUYPAUUOU THAUATOG
?

% APASTHPIOTHTA

| \ O kamnerdviog Tou mAolou mpoonabel va Koarrioel TNV
Y mopeia Tou mAoiou To (B10 pakpid and Ti¢ Bdoeig A kat B
MG YEpUEQAG, emeldrny n orevotnTa Tou TeEAoUarog, O
agpag kai n yvworn nalippoia tou EuBoikoU KOAou
emoépouv otnv rnopela twv Kapaplwv Kai KAvouv mn dIEAEUON
ETKIVOUVN.

Mropeic va untodeielc Tnv mopela Mou MPENEL VA EXEL Eva
rmAolo yia va repdoel ue aopdAela To oTevo Tou Eupimnrou;

Ti eival n opeia Tou mAoiou oe oxeon ue 1o euBUYPAUUO
Tunua AB;

Ti eival Ta onueia A kat B ueta&u touc oe oxgon e tv
ropela Tou rAoiou,

[oia onuavtikn (O10TNTA MEETTEL va EXOUV TA ONUElQ TG
ropelac autrc;

Ovuduaocte - Madaivovug

® Meookdbetoq eubuypdupou TUAUATOG A€yetal n eubeia mou elval KABet
Tf MPEOG autd Kal dlEpXeTal arod TO UECOV TOU.

" P KdBe onuelo TG peoOKABETOU evéc eUBUYPAMHOU TUAMOTOC €xel (0eq
anootdoelg (loaméxel) arnd ta dkpa Tou.

P Kdbe onueio mou toaméxel and ta Adkpa evog euBUYPAUMUOU TUNUATOR
Bploketal MAvw OTNn HECOKABETO TOU.
P H pegookddetog evig euBUYPAUMOU TUNUATOS sival AEovag ouupeTpiag Tou.

\\ :*13 | Katd Tov EUKAEDdN ot Karaokeugg, ommpigovral oe TPEIG KavOveg (‘arrmuata’).
I e A6 BUo ompueia va Siépxetat pia puévo eubeia.
b, e ‘Eva subuypauuo TUMMa TipoekTeiveTal anepléploTa.

27 5% | e O KUKAog opileTal pe €va onpeio (kEvrpo) Kat Eva eublypappo TUrua (aktiva).
- % 1 v

Mg édon Tovs Wagamddvw kavdves (“auThuata’) wdogovv va yivoww ol KaTtaokeves dawv Tuwv
YEWUETQUAWY OXMUATWY UE Th Xghon “Tov xavdva xal Tov diagntn”. (“Kavdvas” gival évas
xdgaxas xwgls wiodiaigéosls yia va xagdjovus evieiss Kal oxt yio va KAVOVuE UETQROELS UNKWV),
Ol KATAOKEVES AVTES MFAUTOVY UEYaAVTEQN edidefidTnTa Kau yvion, divowv duws axglésotega
adoteNsonata Kal onfovv va adopsvyovtal Adln, Wov oggidovtal o¢ atiNsigs Twv ogydvwy
WOV XgNOIUOWoloVuE OTNV WQdFn.
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[TAPAAEITMATA - EOAPMOIE2

4. Na oxedaotel n ueookdbeTog evog eubuypduuou Tunuatog AB, ue t Bonbeia
TOU UTTOOEKAUETOOU KAl TOU YVUOoVA.
Nvon
MpoodlopiCoupe 10 péoov M Tou euBUYPAPUOU TUNHATOCG AB e TO UMTOJEKAUETOO KAl
OTn ouvéxela e Tov yvwuova oxedldloupe Tnv eubela €, mou digpxetal arnd 1o M kat
elval kdBet oto AB.
(1] 2] ® E (4] g
N ="
A M B . E-o 1l m
0 i 2 3 C o ? é ;: M 2 X . ” g
- M = |
1,5 3 LN
=) |
Na oxediaotel n ueCOKABETOC VO euBUYPAuOU TUNUATog AB, xwplc tn Boribeia tou
2. UMTOOEKAUETOOU KAl TOU yvauova, aAdd uovo ue 1 xenon “Tou kavova kail Tou
olaBnm
Nvon

21-0027 book.indb 207

M'vwpiCoupue &1 N PeocokABEeTOg, OTIwe KABe eubeia, opiletal ard dUo onueia kat Ott K&Be
onuelo NG PecoKABETOU evoC eUBUYPAUMOU TUNUATOG loaréxel anod Ta AKpa Tou.

Ma va oxedlAooue TN UeooKABETO Tou eubuypdupou Tunuatog AB mipermel va Bpoupue
duo onpela Tou va loangxouv and ta A kat B. Mpdgpoupe, Aoirdyv, dUo {coug KUKAOUGQ
ue Kévtpa ta dkpa A kat B Tou eubuypduuou TURUATOoS Kal Ye akTiva p (ueyaAutepn
arnod To WO unkog tou AB, yia va Téuvovral).

Ta onuela I kat A, ota ormoia Téuvovtal ol dUo KUkAolL opiCouv Tnv eubela mou elval
UEOOKABETOC TOU eubuypdupou Tunuarog AB, diéTt duo onueia g, Ta I kal A,
anéxouv e&foou and ta dkpa A kat B, agou eival TA=TB= p kar AA=AB=p.

(1]

¢  Me Vv Kataokeur G HECOKABETOU Tou eubBuypduuou Tunuarog AB, Bprkaue
ue akplBela kat to ue€oo M, xwplg va xenoluomor|ooune UTTOSEKAUETPO.
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3 Na karaokevaotel eubeia O kKABeTn oe eubeia e oto onueio TS A.
Nvan

pApoupe KUKAO e KEVTPO TO A Kal Tuxaia aktiva, Tou TePvel v € oe duo onueia Ir

kal A. Emedn 1o A elval peoo tou MA, apkel va pepoupue T peookdbeto Tou MA 10U
diépxetal and To PEoo Tou A Kal eival kABetn otV €.

(1) o) e (4) o)

), Na karaokevaotel n kABetn O uiac eubelac € and onuelo A EKTOG autnig.

Nnvan

roAPpouuEe KUKAO UE KEVTPO TO A KAl AKTiva TETOIA WOTE va TEUVEL TNV € 0e OUO onueia
M kat A. Ernedn) 1o A oanéxel and ta I kat A, 6a eival onuelo Tng HECOKABETOU TOU
TuNuatog FA. Emopévwg, apkel va gEpoUE, e ToV TPOTO TTIoU JdBape oty epapuoyn
2, N peookdbeto tou MA mou digpxetal amd 1o A.

5 Na KQTaoKeuaoTel €va I00TTAEUPO TplywVvo TTAeUpdc a.

A
Nvon
Modgpoupe éva eubUypauuo Tunua B = a.
Me kévipa Ta dkpa B kal I kat aktiva {on pe a o o

ypdpoupue dUo KUkAoug. ‘Eotw A TO €va onueio
and ta OUo Tou TEUvVOVTAL Ol KUKAOL auTol.

To tplywvo ABI eival To ¢nToUuevo LOOTIAEUPO,
OIOTL €xel OAeC TIQ TAEUPEQ TOU (0eq e A, wQ
akTiveg (owv KUKAwV aktivag a.
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AJKHXEI> KAl TIPOBAHMATA

1 JUUMATIPWOE Ta TTAPAKATW KEVA:
(a) KdbBe onueio mou toangxel ano 1a dkpa cuBUyPduUUOU TUNUATOS BplioKkeTal

TTAVQW OTI) .o

(B) Me v karaokeun g usoom@arou ToU eubBuypduuou Tunuaroc AB, Bonkaue
UE QKPIBEIQ KAl TO ....o.oooovovvoo TOU, XwPIG va Xxpnoluoromoouus
UTTOOEKAUETPO.

(y) Avo onueia M kai M’ eivai ouuueTolikd we moog eubeia €, otav n € eivai

.......................................... ToU TUNuarog MM’ .

9 Na xapdéeiq Eva eubuypapuo Tunua AB kat ue T xenon tou Kavova kat Tou dlapntn
va 10 Xwploelc oe dUO (0a Tunuara Kat otn OUVEXEIQ O TEOOEPQ (0a Tunuara.

3 2xediaoe gvav KUKAO Kal uia aktiva tou KA. Boec duo onuela Tou KUKAou, TTou TO
kaBeva va ioamnéxel and ta K kai A.

), 210 dImAavo oxnua n KauruAn yoauun y maelotd tunua e y
dladpounc tou aotikou Aew@opelou. Ol KATOIKOI TWV OIKIOUWV A
Kal B anmogdoioav va Kataokeudoouv ula otdon, TToU va arieXEl
o
A

e&loou ard toug duo olkiouous. Boec To katdAAnAo onueio e
dladpounc kat dikaloAdynoe ™ Auon rou Ba dwoelG.

5. Na Bpeig To onueio e 6xOnG evog rotapou 1o oroio oanexer arno duo xwpeld A kat B.

SN

2xediaoe Eva Tpiywvo Kal Boec ue akpiBela Ta ugoa Twv MAEUPWV Tou.

7. 2xeodiaoe gvav KUKAO e kEvipo K kai pia xopdrj tou AB. Na kartaokeudoelg mn
UECOKABETO NG X0pdnNG AB kai va ovoudoeic M kar N ta onueia ota oroia teuvel Tov
KUKAO. (a) 2Uykplve TIC xopdsc MA kai MB kai dikailoAdynoe 1o amotéleoua tng
ouykplong, (B) kave to 610 kat yia TG xopdec NA kat NB, (y) Boeg edv 1o kévipo K Tou
KUKAOU &lval onueio TG ueookabseTou Kal dIKAIOAGYNoe Thv andvinaorj oou.

8. 2xedlaoe TG ueoOKABETEG TPIWV XOPOWV EVOG KUKAOU Kal EEETA0E Qv UNIAPXEL ONUELo
OTO OXTjua oou, Ao TO Orolo va JIEPXOVTAl KAl Ol TPEIC [UECOKABETEG.
A

9. 2710 dimAavo oxrua BPeg ekeivo To onuelo G g, Tou va
loanéxel ano ta onueia A kai B. B

APAJTHPIOTHTEX T'IA TO 2T1ITI

4. 2xedlaoe vav kKUKAo e va vouioua. W umopeic va BPelg To KEVTPO Tou;

9 TPEIG OIKOYEVEIEG KATAOKTNVWoav 0’ Eva KAUTIIVYK Kal TOTI0BETNoay TIG OKNVEG Toqu 1,
2o Kal 23 ET0L WOTE: 2120 = 3,8 M, 2123 = 2 m Kal 2223 = 3,6 m. Na oxedidoeig
oldraén Twv oknvawv og oxEdI0 e KAiuaka 1:100 kat va Bpelc To onueio N, Tou MEETel
va tornobetnbBel €va vioug, wOTe Kal Ol TPEIG OKNVEG va arexouv e&ioou ar’ auto.
Yridoxouv moAAEG TEToleC Beoelg; Na dikaloAoyrioeic Tnv andvinaorj oou.
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B.2.4. Zuppetpia wg mpog onueio

0
 APAZTHPIOTHTA

" Av nepiotpagel 1o oxriua ABI, yjpw and o L
onueio O kard 180°, naiovel uia véa Bgon v T e

ABT. / \
ALr A

> Ti ouunepalivelc yia ta oxnuara ABM kat A'B' 7 ; (
~_ 0 B
ﬁ ZKé?TOMG.GTé BT R l
Mapatmpoupe dTL dtav oAoKANpwOel N otpo®r) aut, k
KABe onuelo tou ABIC cuurimrel pe €va onuelo tou r A

A'B'T”. lNa napddelyua, Ba cuunéoouy Ta onueia A kat A'.

¢  Ta onueia autd Aéyovtal GUUMETPLKA, WG P0G KEvtpo O. AnAadn):

® upuetplkd onueiou A wg pog kévtpo O, eival To onuelo A’, pe To onolo cuurimTel

10 A, av rieptotpagel epl To O katd 180°.

+  loxuel ot

j? » Ao onueia M kat M’ gival OUPHETPIKA WG TTPOG or]pe:lo O, otav 1o O eivat

MEOO TOU Truatog MM’ \

® Alo oxnjuata Aéyovtal CUMMETPIKA wg Pog onueio
0, détav K&Be onuelo Tou evdg elval CUPHETPLKO
evog onuelou Tou AANou we pog to O.

P>  Ta oupueTPIKA WG TIPOG onueio oxruata sivat ioa.

[TAPAAEITMATA - EOAPMOIE2

1.  Na Boebel To ouuueToikd A Tou onueiou A, we rpoc onueio O.

Nvon

a va Kataokeudooupe To - - aeasaesees
Y% ouppETPIKS A’ evde onuelou
A wg nipog onueio O,
(PEPVOUUE TO EUBUYPAUMO
Tunua AO kat otnv
TPOEKTAOT) TOU (e TO CEC B BB
UTTOOEKAUETPO 1) [E TOV

dlapnrTn) maipvoupe (oo TuHua OA’, drtwg delxvouv ot mapandvew eIKOVEG.

9 Na karaokeuvaotel T0 OUUUETPIKO A'B' evog eubBuypduuou tunuaroc AB wce moog
" onueio O.
Nvan
To ouppetplk® evég eubuypdupou Tunuatog AB wg
npog onueio O, elval eubuypaupo tunua A’B’. INa va T1o
Kataokeudooupe apkel va Bpouue ta onueia A’ kat B’, Ttou

efval Ta oUPPETPIKA Twv A kat B wg mpog O.
Mapampouue étLeiva A B° = AB kat A'B” // AB.

A
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Na kataokeuaotel TO OUMUETOIKO we TTpoc onueio O: (a) uiag eubelac € kat (B) uiac
nuteuBeiac Ax.

Nvaon
Maipvoupue dUo onueia A kat B mavw otnv eubeia € i v nuieuBeia Ax kat Bplokoupe, OTwg
napandvw, Ta CUPKETPIKA we npog To O. H npoéktaon Tou eubuypaupou Turiuatog A'B’
elvatn e’ iy A’X’, mou elval CUPMETPLKY) TNG eubelag € 1y e nuieubelag Ax avtioTora.

(@)

). Na karaokeuvaorei To OUUMETPIKO oxria ulac ywviac XA y w¢ npoc onueio O.

Nvon y A
Bpiokoupe TO OUUUETPIKO A’ TNG KOPUPNG A KAl TIQ CUUUETOIKES ¥
NuieuBeieg A’x’ kat A’y Twv U0 MAsUpV NG Ax kat Ay avtiotoixa X o/

+ X'
Ay

WG 1Pog 19 O, dnwg padape nponyoypévwg. Tote,
n ywvia x’A’y’ elval ouppeTpikn) g XAy kal eival {on y' autn.

5 Na kataokeuaotel 1o ouuueTpiko A'B' [ evoc Tprywvou ABI we rpoc onueio O, To ornoio
" (a) eival ekTOC TPrywvou, (B) BplokeTal eviog Tou TpLywvou Kat (y) elval uia kopu@rj Tou.
Nvon
Kal oTtg Ttpelg  mepumtwoelg,
Bplokoupe Ta ouppetpika A’, B,
I, wg mpog 10 O, Twv KopUPWV A,
B, " Tou tprywvou. Téte 1o Tplywvo
ABIC €xel oupuETPIKO TO TPlywvo
A'B'T”’, mou eival (0o pe to ABI.

6. Na Karaokeuaotel To CUUNETOIKG Oxriua evog KukAou (K, p) weg mpog onueio O.
N\van $
Bpiokoupe 10 ouppeTplkd wg 1pog 1o O tou kévtpou K ’
Kal evog onuelou Tou kKUKAou A, Tou elval Ta onueia K kat
A’ avtiotorxa. Mpdgoupe Tov kKUkAo (K', p=K'A’) Ttou elval
0 ¢nroupevog. Ot duo kUKAoL eival (ool dIATL €xouv (0eq aKTiveg.

A2KH2EIZ KAl TIPOBAHMATA

1. Na KQTaoKeudoelc 1a ouuueToikd B!, M kar " twv B, M kar
avtioTolxa we mpoc 1o A kat va dikaloAoyrjoeic ot to M’ eivai ugoo
Tou B'T". (To M elval To ugoo mc BI).

B

9 Na oxedidoeic Tolywvo ABA Kal TO OUUUETPIKO [ TNS Kopu@riG Tou A we 1eoc 1o ugoov O
"¢ nAeupdc BA. ¢ umnopeic va xapaktnpioelc to TetodnAevpo ABITA;
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B.2.5. Kévtpo cuupuetpiag
APA2THPIOTHTA

Boecg €va onueio, oe kdBe €va and 1a Mapakdtw Oxruara, yupw Qaro TO oroio
MEooTIdONoE va TEPIOTPEWEIG TO OXNUA auto Katd 180° kal va nmapatnpnosic edv
Q OUNTITTEL I} Ol UE TOV €QUTO TOU, UETA TNV OAOKANPWON TNG MEQIOTPOPTIC AUTIG.

Ovuduaocte - Madaivovue

Kévtpo ouppetpiag oxrjuarog ovopdletal éva onueio tou O, ylpw amd 10
oro{o av TeplotpaPe! To oxfua katd 180°, cuuri(rTel pe To apXIKO.

>V meplmTwon Tou UTdpxel TETOLo onuelo, Aéue OTL TO OXNHA EXEL KEVTPO
ouppuetpiag To onueio O.

P Otav éva oxnua €xel KEVTPO CUMUETPIAG, TO CUMMETPIKO TOU WG TPOG TO
KEVTPO auTd elval To Blo To axNua.
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[TAPAAEITMATA - EOAPMOIE2

1 To ouuuetTolkd aparAnAoypduuou ABIA, we mpoc KEVIPO OUUMETOIAC TO Onuelo
" Tounc Twv diaywviwv Tou, eival To (310 To napaMnAdypauuo.
Nvan

A E B
2 [apampoupe, o1t éva onuelo E tou mapaAAnAo-
[ ypdupou, pe otpodr) katd 180° yupw amnd 1o O, Ba Q
oupriéoel Pe €éva AMo onuelo E’ Tou (dlou Tou
¥ TIapaMnAoypdupou. Auto oupBaivel yia OAa ta onuela
E' T

Tou ABITA, EMOUEVWC TO OUPMPETPIKO TOU we Tipog 10 O A
elval mdAL To (1o To mapaMnAdypauuo ABIFA.

2. oo eivai to KEVTOO OUUETPIAG EVOG KUKAOU,

Nvan
Me otpo@r] katd 180° yUpw armd 1o kévipo O Tou KUKAOU,
AlATIOTWVOUUE OTL QUTOC CUMTITTEL e ToV €auTo Tou. Emouévwg:

P To KkEvTpo TOU KUKAOU gival KEVTPO CUMUETPIAG TOU KABWES Kal TOU avTioToLXou
KUKAIKOU BioKou.

Na arnodelxBel 0Tl TO CUUUETPIKO oxnua uiac eubeiac €, we npoc kevipo O, eival
eubela €' //e.

Nvan
dépvoupe v amndotaon OA Tou O and v €. Eotw B éva

A B
8 O
dM\o onuelo g €. Bplokoupe Ta cuppetplikd A’ kal B’ twv
onueiwv A kat B wg mipog 1o O kat ovoudloupe €' Tnv eubela 0
rou digpxetal and ta A’kat B'. H eubeia €’ eival OUPPETPIKY o
B’ A’

NG € WG TMROG KEVTPO ouppeTpiag o O. N

H ywvia OA'B’ Ba eival ouppetpikn g ywviag OAB, R

Emeldr) ol CUPHETPIKES Ywvieg eival (oeg, Ba eivai: OA’B’=0AB=90°. Apa, ol eubeieg
€ Kal &' elval kdBeteq omv (dla eubeia AA’, cuvenq Peta&y Toug MAPAAMNAEC.

P Ot CUMUETPLKES WG TPOC onueio eubeieg, eival HeTAEU TOUG MAPANNAEG.

ASKHXEI> KAl TIPOBAHMATA

1. Apou yodyerc ta kepaaia yoduuara Tou aApaBitou, eEETaoe av Exouv KEVIPO OUUUETOIAC. -+

Na Beelc ota napakdtw oxnuara 1o KEVIPO OUUMETOIAS, Qv UTTAPXEL

0= Doe

3. TomoBstnoe éva “X” oric kKatdMnAec Bgoeic, yia T BeTikri cou ardvinon.

Afovec ouuueTpiag ‘Exet Kévrpo
Kavéva Eva Ado Tpeg Téooepls  [leploodtepous  Syuuetpiac

EuBuypauuo tunua
loookeAEg Tplywvo

loortAeupo Tpiywvo
NapaAAnAdypaupio
OpBoywvio
PduBog
Tetodywvo
KUKAOG
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B.2.6. MapdAAnAeg eubeieg mou T€uvovtal amnd pia dAAn eubeia

APA2THPIOTHTA

o) napdAnAec eubeiec €41 Kal €5 opicouv 1a
opta Tou SpduouU autou Kal Xwpicouv T yn
0€ TPEIG CWVEG.

AWOE la OUYKEKPIUEVN KOIVI} ovouaoia yia dAa ta
onuela rou Bpiokovral otnv AOPAATo Tou OPAUOU, S
onAadr otn ¢wvn avdueoa otiG eUBeies €1 Kal €2,

&
W @
Kabwe Kai uia dAAn Koivry ovouaoia yia dAa ta m_

onueia rmou Bpiokovral EEw am’ autr}, dnAadn ora xwedea.

2Tnv idla eIkova UTIApXEL EVAC XWUATOOPOUOG TTIOU Xwpilel Ta dUO aypOKITNUATa Kal Opilel
uta eubBeia 6 rmou eivai To oUvopo UETAEU TOUG.
W uropelc va dWaoelS ula Kotvr ovouaola o dAa Ta onuela mou avrjkouv oTo (010
Kal UOVO aypOKTHUQ;

Ovuduaote - Madaivovue

5 ® O ywvieg nou Bplokovtal avdueoa oTig eubeleq €4
KAl €5 ovopddovtal “eviog” (Twv eubelwv) kat OAeq
Ol AM\eg “eKTdg”.

N\ AN N\ N\ 0 - . »

Az, Ay, By, By glvau “evtds” kau

€4

Ay, Ay, Bs, By glvan “extds”

f T. Ol ywvieg mou Bpiokovtat mpog 10 . o oo »
: (510 pépoc e eudelac & ovopdZovial 12,73, B2, B3 dlvau *asl ta avta” wau

“enl Ta autd” (u€pn NG eubeiag). ;.\fl , 1@.;4 , @1 ) @4 v Tl e vl
® AuUo ywvieg nou Bpiokovtal n pia oto
€va KL N AAn oto dAAo nuieninedo

™G euBelag 8, Aéyovtal UETAEU TOUS gy n A ue Ty B slvar “evadd” wox.
“eVaANAE”.

WX, N Aoy g TV B sival “evaldF” aind

¢ And Tov OuvOUAOUO Twv maparndvw TPOKUTITEL 0Tl Ba €XOUUE TIG TIAPAKATW
€€l ovouaoieg yla ta 16 dlapopeTikd Ceuydpla TV YWVIWOV.
(a) evtog eval\dg kal  (B) ekTdg eVAANAE
(Y) evtog kat emti Ta autd kal  (O) ektdg Kal emi Ta autd
(€) evtdq - eKTAOG eVANAGE kal  (oT) evtdg - ektdq eni Ta autd.
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[TAPAAEITMATA - EOAPMOIE2

4. Na ouykpiBouv peta&u Toug ol ywVvies, Tou oxnuartigovrar ora onueia A kat B, ora
onoia Teuvel ula eubeia & dUo MapdAANAeg eubeleg €4 Kal €o QVTioTOLXQ.

Nvan
Mmopoupe va dlamIoTWOOUPE (UETPWVTIAG UE TO
LOLoOYVWUOVIO) OTL ol ywvieg mou oxnuatidovral
Kal ota dvo onueia Toung A kat B, eival duo edwv:

€4

N\
® O oeleg ywviee w, mou eival yeta&l toug
(oeg kau
7 7 N e 7 ’ 7
® O aupAeieg ywvieg @, Tou elval KI auteg YeTa&u Toug (0eqg.

Ta 1éooepa Ceuydpla TwV YwVIwy, Tiou elival OAeq o&eleq kat (oeq peta&u Toug eival:

»  Ano TIQ “evTds gvarrdF”: Ay = éz
P Ano TIQ “exTds gvaArdF”: ﬂz =By
P And g “evTds - ¢xTds el Ta avtd”: 1&2 = @2 Kau A\'z/ = @4

Ta téooepa Ceuydpla TwV YwVIWV, Tou elval OAeq apBAeieg kal ioeg peta&y Toug eival:

> And g “evtds evaAldF”: Az = By
> AnNdTQ “exTds evaAAdF”: A= B3
P AN TQ “evTds - ekTds g8l Ta avTd”: A =By K Az = B3

Emeldn) duwg ot ywvieg A 4 Kal A\z elval mapanmAnPwUaTikeg, Ba loxUel yevika:
©+ @ = 180°.

Onodte oupnepaivoupe Ot ta umdloma deuydpla Twv ywvidv eival Ceuydpla

TMAPANMANPWHATIKWY YWVIWY, Ta oro{a Kal eival Ta e&nga:

» O “evtds g8l Ta avtd”: 1&3 + @2 = 180° xau @4 + @1 = 180°
P O “tds gl Ta avtd”: ﬁ-z + éq = 180° «au 13«2 + @; = 180°
P O “evTds-¢xTds gvarlds”: 13«1 + @2 = 180° «a @2 + @1 = 180°

K Azt By=180° wa Ay + Bz=180°
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9 20 napakdTw oxr]ua elivar €4//€5. Na unoloyloete OAeq TG ywvieg, mou eivai
onuelwugveg, av eivai a=40°
Nvan
Ol ywvieg O kat Y eival katakopugryyv, dpa a eivat: a = y = 40°
O1 ywvieg O kat B eival mapanAnpwuatikée, doa Ba ivar a + & = 180°, and
oX&01 auTY| oupmepaivoupe 6T 8 = 180° - a = 180° - 40° = 140°
O yovieg B kat 8 eivau katakopupryy, dpa Ba eivat: 8 = d = 140°.
AN\Q eTteldn e4//eo Kal N €3 TEUVOUOQ TwV dUO TIapaMNAwV eubeldv Ba eivat:
‘= a, ws gvTds - exTds ed Ta avtd, dea £ = 40° s .,
7+ a=180° ws evtds a8 ta avtd,
doa: 7= 180° - @ = 180° - 40° = 140°
n=a ws evtds evaAldf, edousvws: N = 40° kal Lo oo .
§=4, ws evids - extds a8l Ta avtd, doa: § = 140° /
A2KH2EI2 KAl TIPOBAHMATA
1. 2xediaoe dUo mMapdAAnAeg eubBeleg €4 KAl Eo, OL OTIOIEG VA ATMIEXOUV 4 cm.
®épe uia eubeia ou va oxnuatiZel e v €4 ywvia 72° kat UtoASYIoe TIG
UTTOAOITTEC YWVIEC.
P
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310 dimAave oxriua eival g4//€0 Kal €3 //&4. . ¢/ a
Na unoAoyioeic TIC,‘ onuelwusvaq YWVIEG TOU z / &
5

oxiuarog, av elvar @ = B =70°.

€
€5

Na oxnuarioelc uia ywvia XA y = 63°. Na ndpeig
gva onueio B ¢ nAeupdc Ax, worte va eivat AB=5 cm kal €va onueio A g Ay, wote va eivai
AA=29 cm. Na pgpeic ano 1o B v napdAMnAn mooc v Ay kat ard 1o A v napdAAnAn
rooc v Ax. Na ovoudoeic [ to onueio touric Twv napdAMnAwv autwv. Na unoAoyioeic Tic
ywViec Tou TeTpanievpou ABIA.

31 5
210 dinAavé oxn Bei { il A/ e’
XNUQ Ol eUBEIEG €4 Kal €5 elval = o
napdAAnAeg kat n nuzsu@az’a Bo, elvai
51)(0Touoq WS ya)waq B. Na UTTOAOYIOEIC TIC
YoVvieg a, ﬁ Kal y TOU OXTHaTogq.

270 dinAavo oxriua eival 1//€2 Kal €3 //84.
Na urntoAoyloeic T1¢ ywvieg a ka [3

2710 TeTpdniAeupo ABIA tou dimAavou oxriuatog
elvai: AB//I'A kat AA//BI. Na urtoAoyioeig oAeq
TIG ONUEIWUEVES YWVIEG.
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3.1.

3.2.

3.3.

3.4.
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NAATRN & AQHNA

ZT1oIxeia TpIywvou - Eidn Tpiywvwyv
* [vwpilw Ta oroixeia Tou TPlywvou
* [vwpilw Ta eidn Twv TPIYOVWV

‘ABpOICHA YWVIWV TPIYWVOU - I310TNTEG 1000KEAOUG TPIYWVOU
® [vwpillw JT To d6poLoUa TwV YwVIWV eVOG Tptywvou eivat 180°
* [vwpilw TG IOIOTNTEG TOU ITOOKEAOUG TPLYWVOU KAl TOU LOOTTAEUPOU TPLYWVOU

MapalnAdypappo - OpBoywvio - Péppog - TeTpdywvo - Tpanédio
loookeAég Tpanédio

* [vwpilw rolo TeTpdrnAsupo ovoudderal maparAnAdypapo, moto opBoywvio, rmoto POUBog,

TT0l0 TETPAYWVO Kal TTOLO TPATECI0
® Xapdoow ta Uyn Tou maparAnAoypduuou kat Tou Tpaneliou

1816TnTEQ MaparAnAoypdappou - Opboywviou - Péppou - TeTpaywvou. -
Tpaneliou - loookeAolg Tpameliou

* [vwpilw 116 1010TNTEG TOU MAPAAANAOYpPdlLIoU, TOU 0pBoywVIiou, Tou POUBOU Kal TOU.

loookeAoUug Tparnediou

)

1923
(427 - 347 nX.)

4

MEPOZ B’

50
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B.3.1. Zto1xeia Tpiywvou - Eidn Tpiywvwv

.Kupla otoixeia Tptywvou A ogueh

K\ ® KdBe tpiywvo ABI €xel Tpelg KOPUPEG A, B, F Ry

N Tpelc MAeupeg AB, BIM, A kal Tpelg ywvieg A, B r WM' NI

¢ TaAB, BI, TA, ektég amnd TIC MAEUPEC,
OUPBOAICOUV Kal TA PrKN TwV avTioTolXwv
EUBUYPAUHWV TUNUATWY. Kogueli WAeved  Kogueh

APAXTHPIOTHTA

[Mapakdtw BAETOUUE TNV KATATAEN TwV TPIYWVWY UE BACn OUO OUYKEKQIUEVA KOITTEIA.
Mropeic va ekpodoelg ue Adyia Ta KoITrpla e Ta orola gylve autn n Kardraén,

ﬁz KE@TOUAOTE

Me Bdon 1o 10 KLt PLo dlaKPIVOUPE TPEIC TEQITTWOELG:
TTAsvgés kadetes Oxt xabetes WwAsvgés

, , , Mia ywvia ONgs ot ywvies
Mia ywvia ogtni ugyaAvtegn tns ogthis  WIK@dTeges Tns oglis

NEANYAN

OgGoywvio AUbAvywvio Ofvyuvio
Me BdAon To 20 KPLTrEL0 JIAKPI(VOUE TPEIS TTIEQITTWOELG:
lodTnta WAsvouv AviedTnta WAsvouv
Togls WAgvés (ogs Avo @Aevpes logs  ONgs ol wAsvpes dviogs
A

A A

|adwAsvgo |cookgAés ZxaAnvd
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Agutepevovta otolxeia Tptywvou

® To eubUyPAUUO TUNMA TIOU EVWVEL TNV KOPUQT eVOQ
TOIYWVOU Ue TO HECO NG amévavil MAeupdg, Agyetal
dldueToq.

B I f r
® To eubUypauuOo TUNUA TIOU PEPVOUE amd [ia Kopuer) " A

evOQ TPLYWVOU KABETO OTnv eubeia Tng anévavtl mAeupdg,

Agyetal UPog TOU TPLYWVOU.

B

® To eubuypauuo TUAUA TNG SIXOTOUOU uIlag Ywviag evog A A r

TOLYWVOU TIOU PEPVOUE ATd Hia KOPUPH Kal KATAATYEL 0w

otV anévavtl TAeupd, Aéyetal dLXOTOUOG TOU TPLYWVOU.

B < r
A

[TAPAAEITMA - EOAPMOIH

Na oxediaorouv ta Uyn oe 1piywvo mou eival: (a) oéuywvio, (B) auBAuywvio Kai
(y) opBoywvio.

Nvan
ATé Vv Kopuen T.X. TNV A Tou Tplywvou ABIT @gpvouue TV KABETO OTnv ameévavtl
nmAeupd Tou. Tdte n andotaon Tou A ard v TAeupd BI™ eival To Uog AA ToU TPLYWVOU.
Autrjv T dwadikaoia tTnv emavaAauBdvoupe kal amd TG AMeg dUO KOPUQPES TOU

TPLYWVOU Yla va Bpoupe kat Ta Teia Uyn Tou, Ta oroia mapatneoupe ATt dlEpxovTal arnod
TO (10 onuelo H, mou Aéyetal 0pBOKevVTPO.

@@ 4

(v)
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A2KHXEI> KAl TIPOBAHMATA

4. TomoBemoe éva “x” omv avriotoxn Ogon. SQ5TO MO0
(a) KdbBe opboywvio Tpiywvo Exel ula opbrj ywvia. Iy

(B) To auBAuywvio Tplywvo gxel dUO auBAgieg ywVieG. | Wy

.(y) To 100mAeupo Tolywvo gxel OAEC TIG TTASUPES TOU (0€G. Iy

(0) To 1000KeAES Tplywvo uropel va gival kal auBAuywvio. Iy

(e)  To opBoywvio Tplywvo uropel va eival kai I00TTAEUPO. | Wy

(or) To opBoywvio Tolywvo uropel va eival Kal IC0OKEAEC. Iy

(Q)  To 100nAeupo Tpiywvo eival mdvra o&uywvio. | Wy

(n) Eva okaAnvo tpiywvo dev uropel va eivar opboywvio. Iy

9 2 éva tplywvo ABI, e nAeupd BIT = 4,4 cm, @gpe ) didueco AM. Metd gpgpe TiQ
olaugoouc AK kat AN twv tpitywvwv ABM kat AIM kat Boeg o unkog twv KM kait Al

3, >xediaoe éva tplywvo ABIC. (a) Boec 10 uéoo A e nAeupdc AB, 10 ugoo E e
nAeupdc Bl kal To ugoo Z e nAeupdc FA. (B) Zxediaoe T didueoo AE Tou Tolywvou
ABI™ rou téuver tn ZA oto onueio M. 20ykpive ue tov diaBntn ta turjuara AM kat MZ.
Ti napatneeiq;

), Alveral Tolywvo ABI. (a) ®<pe 116 diausoouc AM kat BN kat ovouaoe e 1o ypduua ©
10 onueio oto omoio Téuvovral. (B) Metd oxediaoe tnv eubeia 'O kal ovouaoe e TO
ypduua P to onuelo oto oroio n eubeia O tEuvel Tnv nmAeupd AB. (y) ZUyKOIVE UE TOV
olaBnm ta eubuypauua tunuara AP kat BP. Ti mapatneeig;

5. 2xedlace eva tplywvo ABI, ndpe 10 ugco M g nAevpag BIT kat xapa&e arno 1o
onueio M uia eubeia € mapdAAnAn rmpog v nAeupd AB Tou Torywvou. Av To onuelo
oro ornolo Téuvel v niAeupd AlT o ovoudoeic N, va ouykpivelg ue tov olaBntn 1a
tuniuara AN kat NI™. Tt mapatnpeic;

APA>THPIOTHTA TIA TO 21ITI

4INa ouunAnpwoelc Tov MapakdTw Mivaka Ue Ta OXTNUATa TwY QVTIOTOLXWV TOLYWVWV.
| _TPICOMA || Ofwnivio ||  Ogfopivio || Auavyivio |

ZxaAnvo

|cookENES

|6owAsvgo
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a2 e

B.3.2. ABpoloua YwVIV TPLYwvou - [31dTnTeg LoookeAOUG TPLYWVOU

APA>THPIOTHTA 1n

2xediaoce didpopa tuxaia opbBoywwvia, aupAvywvia kai osuywvia Tplywva, Onws

APA2THPIOTHTA 2n

[NooorndBnoe va diarmotwoelg mola dIdUETOG EVOG I00OKEAOUC Tplywvou eival déovag
OUUMETPIAC ToU Kal yiarl,

APAXTHPIOTHTA 3n

2xediaoce éva 100nAcupo Tplywvo ABIT kar 11¢ Olaueoouc tou AA, BE kai Z

AikaloAdynoe yiati ot didueool Tou 100TAeUpoU elval dIXOTOuOL Kal UYn TOU.

Ovuduaocte - Madaivovue

>

ay

2 kAGOe Tpiywvo ABI 1oxUeL: A+B+

2€ KABe 1.00OKEAEG TPlywvo LoxUel OTL:

H euBeia Tng dlau€oou, TTou avtioTolxel
ot Bdon eival d&ovag ouppeTpiag Tou
LOOOKEAOUG TPLYWVOU.

H didpecog, mou avtiotolxel ot Bdon
elval UPog Kkal dLXoTOOG.

Ot mpookeiueveg ywvieg ot Bdon tou
loookeAouq elval {oeg.

2€ KABe 1o0mAeupo TPlywvo Loxuel OtL:

>

>
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O1 eubeieg Twv dlapéowv eival dEoveg
ouuueTP(ag TOU LOOTIAEUPOU TPLYWVOU.

KdaBe didpeoog eival UYog Kat SiX0TOMOG.

‘OAeg oL MAEUPEG Kal OAEG OL YWVieG TOU
LoOTIAEUPOU TPLYWVOU eival (oeg.

= 180".

o TLX. QUTd TTOU @aivovTtal Mo KATw. METPNOE TIG ywVIEG TOUG UE TO UOIDOYVWUOVIO Kal
L-cr  UTIOAOYI0€E TO dBpoloud Tous. Mropeic va dIaTunoelg KAToI0 OUNITELAOUA;

r A
/\ & /\
B r A B B r
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[TAPAAEITMATA - EOAPMOIE2

4 Na OdlkaloAoynBel ue Aoyikd erixelpnuara ot To dBpoloua Twv TPIOV YwVIDV KABe
To1yWVvVou eival 180°.
Nvan

R.

r >xedlacoupe To Tplywvo ABIT kal pia eubeia xAy,

nou diEpxetal ard 1o A kal elival mapdANAn mpog
™V eubeia BI'.

Mapatnpoupe Ot

e N\
YAS = w = B yiatl elval ywvieg evidog evaldE, Twv B
napdMnAwv euBelwv xAy kat BIT, mou Téuvovtal ano
mv AB.

A~ N\ r

yAl = 0= T yiatl elval ywvieg evidg evalAE tav
napdAMnAwv eubetdv xAy kat BIT, mou téuvovtal ano
mv Al

Ot ywvieg ®, A Kal 9 oxr]uoTlZouv uia eubela ywvia.
Ertopévac 6a eivat w + A+9= 150",
Eneidr) Spwg eivat w = =B ka §= r Ba éxoupe: B+A+ F 180°.

e KdBe opBoywvio Tpiywvo o1 0&eleq YwVIEG lval OUUMANOWUATIKEG.

Nnvaen

B

>xedldloupe T0 opeoy(bVlo Tplywvo ABI ue 7/&- =90°.
Enslén sivat: A + B + [ = 140° 6a €xoupe:

B+ \" 180° - 90° = 90°.

MvwpiCoupe, 611 dUo ywvieg Tou éxouv dBpoioua 90°
Aéyovtal CUUNMANPWHATIKEG. Apa, oe kKdBe 0pBoywvIo
Tplywvo ol o€eleq ywvieg Tou elval CUPTTANPWUATIKEG.

B r

To dBpoioua dUo ywviwyv eVOC ToIYWVoU (ooUTal UE TNV EEWTEPIKT] TNC TEITNC ywviac.
(2To TPlywvo ABIT n ywvia Al x, mou oxnuarticetar arnd v Al Kal TNV MEOEKTAON TNG
Bl npoc 10 ugpog tou I, ovoudletar eEwTepiKkrj ywvia e ).

N\van
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H eEwTeptk) yovia @ elval TOPATANPOUATIKY NG A
8owraptKr’]q ywv[aq T tou Tplywvou, dnAadn Ba eivat
@ 180°-T.

Eneidr| oe kGBe tplywvo eival A+ B + r 130

dpa A+B=180 - r dnAadn A+B= (o

Apa, n eEwTePIKN Ywvia looutal pe To dBpotoua Twv dUo
AANWV YWOVIWV TOU TPLYWVOU.

B I X
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) Ot ywVvieg evoc 100mAgUpoU ToLywVvou elval GAeG (0ec e 60 °

, A
. A
Nvan
MvwpiCoupe OTL OTO LOOTIAEUPO Tp[ywvo elvat: 1/°\r = /B\ = ?
Enteidn) oe kdbe Tpiywvo eival A + B+ F 140°, Ba sivat for 60"

A— + A + A— 180°, dnhadn) 3 - A= 180°, ouvenwe: B
A =180 = 60°. Apa, OAeC Ol YwVieg TOU 1OOTIAEUPOU
TPLYWVOU el'val (oeg e 60°.

=

5. NaunoAoyiorouv ot ywvieg evog 0pBoywviou Kat I00OKEAOUG TLYWVOU.

N\van

>e KdBe Tplywvo loxUel A + B + r 180°. Emedn oto
opeoywwo TplYU)VO ABI n ywvia A sival 0p6r}, dnAadn
A= 90°, Ba sivat: B+ r 90°.

E]‘[8[51’] TO TplY(DVO elval kat .oookeAéqg Ba elval B= r dpa 60

efval B + B 90°, and v onom TIPOKUTITEL OTL:
2-B=9r , dnAadn Ba éxoupe B=90°: 2= 45 ka eropévwg kat I = 45°,

6 Na Bpoebouv Ta UETPA TWV YWVIWV EVOG IC0OOKEAOUC TOLYWVOoU, av elval yvwoTo Uovo
" On T0 UETPO iac ywviac tou eivat 40°.

Nvan
‘Eotw éva lOOOKs)\sq TplY(DVO ABI" ue AB=ArI". Tdte Ba eival B
Erteldr) eivat A+B+ r 140°, dlakpivoupe TIC £ENg dUo
TEPIMTTWOELG:
(@ Avsival A = 40°, R

Juven@g Ba elvat 40" + B + T = 140", emopévwg B
B+ T =180°- 40, Eropévag 6a efval B+ B = U
and v oroia MPOKUITeL OTt: 2 B= 140°, dnAadn
B=140% 2= dpa kal T=r

(B) Av eival /B\ ? 40°.
Oa elval A+ 40° + 40° = 180°, dnhadn
A— + 40° = 180°, ouvenwg Ba €xoupe:
A = 180° - 80° = 100°,

Mapatmpoupe OTL pe Ta dla akpPwe dedougva
TPOKUTITOUV OUO TeAelws dlaPOPETIKA I00OKEAN
Tplywva, Ta omoia duwg Kkavorolouv autd Ta dedopeva.

1
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A2KH2EIZ KAl TIPOBAHMATA

TortoB6etnoe gva “x” ornv avtiotoixn 6gon.

@
B
(%)
(€)
(o)
9,

(n)
(©)

O n,oOOKsz’usvsq YwVIECG OTn BACT I000KEAOUG TOIYWVOU
elvat ioeq.

2¢e KdBe tpiywvo ABI 10xUEl: A+B+T=90"

KdBe 100TTAeUp0 TOlYWVO EXel GAEC TIC YwVIES (0eG e 30°.
2¢e KdBe 1000KeAEC Tplywvo N eubela wac diaugoou eival
aéovac ouuueTpIiag.

2¢e KdBe 1000KEAEC TplywVo N JIAUETOG, TTOU QVTIOTOLXEl OTN
Bdon, eival kat d1XoTAuOoG.

e KdBe 100mAcupo TolywVvo ol eubeiec Twv Asupwyv eival
aéovec ouuuEeTPIAC.

e KdBe 100mAcupo Tplywvo ol eubeiec Twv uwwyv eival
aéovec ouuueTpIiag.

2¢e KdBe 100mAcupo Tolywvo KdBe didueoog eival kat Uog.
2¢e KdBe 0pBoYWVIO KAl IO0OKEAEC TOIYwWVO Ol TIOOOKEIUEVEG
ywviec otn Bdon eivai 60°.

2Q3TO NAGOX

000000 000
000000 000

2xediaoe va tolywvo ABI™ dote va elvai B=75°kaiT =35° kau UMOAGyI0e T ywvia A

N\
2xediaoe gva opBoywvio Tolywvo ABI, oto omoio va eivar A = 907,

B=60° kai

AB = 4,2 cm. (a) YnoAdyioe T ywvia r (B) Mtpnoe tnv nAsupd Bl kat ouykpive To

UNKOG TNG UE TO UNKOG TNG MAeupdc AB.

2710 dinAavo oxnua eival €,//¢..

3, 3,
oy

N\ as

Na urntoAoyioeic Ti¢ ywvieg a, B, y kai &

>ta dinAavd oxriuara eivatl €,//€..
Na urntoAoyioeic ™ ywvia ¢.

2e €va 1000KeAES Tplywvo, N ywvia rou eivar anévavtt and tn Bdon eivat 74 °,
Na urtoAoyloelg TiG UTTOAOITTEG YWVIEG.

e gva tplywvo ABI™ eival A = 36° kal n ywvia B eivai dinAdowa and m r
YTtoAdyioe Tic ywviec B kat I

e gva tpiywvo ABIM n ywvia A eival SinAdoia and m B kai n FTplﬂAdaza arod m B. Na

UTTOAOYIOEIG TIG YWVIEC TOU TOIYWVOU.

Na oxedidoelc €va tetpdnAeupo ABIA, va ndpelc €va onueio O 0To E0WTEPIKO ToU Ka
va (pspszq TG OA OB, Ol kat OA. Na uroAoyioeig o dBpoioua Twv YwvidV AOB
BOF rOA kat AOA kai oTn ouvexela To dbpoioua Twv ywviwv Tou ABIA.
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B.3.3. MapaAAnAdypaupo - OpBoywvio - PouBog - Tetpdywvo -
Tpamnédlo - loookeAEg Tpamnello

APAJTHPIOTHTA

H unnpeoia odiknc aopdAeiac armopdoioe va Bdyel o
0000TPWUA OE OAEC TIG dIQOTAUPWOELG JUE EVTOVO KITPIVO \w -
xowua. [a va Kavel Toug uroAoyiouous g, TPEMEL va i
Boebel To akpIBESG oxnua Tou 0d00TPWHATOSG OTO KOIVO
UELOC OUO Opduwv, o KdBe diaoradpwon.

Me tnv nmpoundBeon o1t ot dPA|OL IToU dlaoTAUPW-
? vovral eival euBeleg, mpoondénoe va BoelG GAEC TIG ’-
Y nepimtwoeic Twv TeTpanAelpwv mou oxnuatilouv

\. o1 dpduol:

(a)  otav gxouv 1O (510 MAJTOG KAl TEUVOVTAl KADETWG.

\ (B) drav Exouv dlapopeTIKO MAATOG Kal TEUVOVTAl KABETWG.

(y) drav exouv 10 [O10 MAATOC KAl TEUVovTal MAQYIWG.

(0) drav xouv dlapopeTIKO MAATOG Kal TEUVovTal TTAQylwa.

Ovuduaote - Madaivovue

® [lapalnAdypaupo Aéyetal To TeTpdnAeupo ABIFA Tou €xel TIQ arévavTl TASUPER
TOU TIapAAANAeg, dnAadry AB//T'A kat AA//BI.

® KdBe mAeupd TOU TapaAAnAoypdupou umopel va ovouaotel Pdon Ttou
napaAnAoypduUOoU.

® H andotaon g PRdonc amd v amnévavit mAeupd Aéyetal UPog Tou

nMapaAnAoyPAUUOU.
A E B
W
f Uy
A A .
n z ’

' Uy '

Ma g Bdoeig AB kat F'A Ugog eival 1o EZ, evw yia Tig Bdoelg AA kal BI™ Uog eivai to HO.
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Edikéq mepimtwoelg maparAnAoypAappwy

A B
® 'Eva nmapaMnAOYypauuo ou €xel OAeG TIG Ywvieg
TOU 0pBEC AéyeTal 0pBoYwVIO TIAPANNASGYPAUUO
11 anAd opBoywvLO.
A r
B
® 'Eva nmapaMnASYPAUUO TIOU €xel OAEG TIG TTAEUPEQ
Tou {oeg Aéyetal pOupog. A r
A
A B
® 'Eva nmapaMnAOYpauuo Tou €xel OAEG TIC YWVIEQ
TOU 0pBEQ Kal OAeg TIQ MAEUPER Tou (0eg AgyeTal
TETPAYWVO.
A r
Tpanédlo
® ToterpdmnAeupo ABITA Tou ormoiou pévo dUo MAEUPES eival TapdAANAeg Aéyetal TpamnedLo.
® O napdMnAeg Aeupég AB, A (AB//T'A) Tou Tpamnel{ou Aéyovtal BAoeLg Tou
Tparnelou.
® H andortaon twv Bdcewv Aéyetal UPog Tou Tparmediou.
A E B
U \
A 7 r
H awddotaon twv éacswv AB kat TA ¢ival Tto vyos EZ.
(]
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A B
Av €va Tpanedio €xel TIQ N MAPAAMNAEG TAEUPES TOU
(oeq AéyeTal LOOOKEAEG TPATECLO.
Eivat AQ = Bl , r
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[TAPAAEITMATA - EOAPMOTIE2

1. Naeénynoete yiati o1 mAeupeg Tou opBoywviou eivar kar uyn.
A

Nvaon
Emeldr) 6Aeq ol ywvieg Tou opboywviou eival opBEG, ol
dladoxIKEG TAeUpPEG Tou Ba elval kKABeteq peTa&U
Toug. Emouévwe ot mAeupég Tou opbBoywviou eivatl kat

agn.

2. Na ouykplBouv Tta Uyn Tou pduBou mou dyovral amno
uia kopu@r.

Nvan
Juykpivoupue pe tov dlafntn 1 ue dlapaves xapTi Ta
uyn AE kal AZ tou pouBou kal dlariotwvoupe OTL
eivat {oa, dnAadry: AE = AZ A E H r

3. Na oxedlaoTouv Ta Uyn tou napaAAnAoypdupuou mou
dyovtal and uia kopun.

Nvan Z
Ta Ugn Tou naparAnAoypdupou ABIMA Tou pEpvoupe

aro myv kopun A otig mAeupeg Al kal B eival Ta AE o r
kal AZ avtiotolxa.
A2KH2EI> KAl TIPOBAHMATA
1. TortoBetnoe gva “x” ornv avtiotoixn 6gon. SQXTO NABOT

(a) Eva tetpdywvo eivai kat pouBoc. C1 [
(B) Evac pouBog eival tetpdywvo. B K
(y) Kdbe diaywvioc opbBoywviou nmaparAnAoypoduuou 1o xwpellel

oe dUo opboywvia Tpiywva. 1 ]
(0)  KdBe diaywviog pduBou Tov xwpellel oe dUO I00MAeUpa

Tolywva. 1 ]
(€)  KdBe diaywvioc 1000keAOUG Tpamnediou TO xwplilel o dUo

[000KEAT) Tplywva. B K

[16oa 1000KkeAn Tolywva oxnuatilovial o' €va I000KEAEG TPAMECID, TIOU EXEl TPEIG
MAEUPEC [0eC, OTAV PEPOULE TIC OUO dlaywvIEC Tou; AIkaloAdynoe tnv andvinor oou.

3 Me té00€pa omipTa (0ACKANpa Kat ioa) rmola TETPANAeUPQ UMOPEIG VA KATAOKEUAOEIC,
" AikaioASynoe v andvinorj oovu.

) Me duo oAbkAnpa kat dUo HIod OTTipTa UMOPEIG VA KATAOKEUAOEIC TTapaAAnAdypauua
" kat oia; AikatoAdynoe v andvinor) oou.
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APA2THPIOTHTA T'IA TO 21ITI

lNpooondBnoe va xwpioelg Ta Mo KATw TETPANAEUPA O OUADEG.
Awoe ano gva dvoua oro kabgva.
[ooorndBnoe va dIKaloAOYNOEIG TO XWPIOUO O OUAOES TIOU EKAVEG.

& @ A B B A B A B
A |-A r
r A
A 5 A B A B A B
A r A/ \~F A

ISTOPIKH ANAAPOMH w

0] EUK)\S@/Y]Q ora Z,Toz)(sza” TOU TIPOTEIVEL T<TP ANACYPO
uta taéivounon (Awaypauua 1), mou oev ,
xenotuorolel we Koitrplo Tnv maparAnAia, '

mv omnoia eiodyel apydtepa. Tpamédio [ Iosl‘iéiggoﬁﬁ, TPAMKZIO
ovouddlel, Oxi eKelvo TouU ASUE EUEIG

onuepa, énAadrj o tetpdnAeupo ue uo || €T <P OMHKLL
) UOVO TTAeUPEC TTapdAAnAeg, aAAd oroio- 9pBoyvio Kal Jxt 106mAeyoo
dnnote T‘lsr,odn/\sugo. Tov dpo Tpané@o, | POMROS
ue 1N ouyxpovn &wola, TOV OUVAVIAUE | | wdmeyoo kai oy opboyduo
apydrepa orov ApxIMndn. Emiong 1o POMROL|ALS | Advoauua .

etp GI:[A8U,O o rou O,VO'U ager p O'I/J'B 0810eG |- anévavrt meupés kat angvavry| 1 EUK)/‘S[(SEIO
EKQPOACel TO onuUEPIVO TIAPAAANASYLAUUO. ywvies oeg Ta&ivéunon

_|
>
-

Mia npoorndbela

o1épbwonc e

EukAeideiac
Ta&véunong . : ]
aravrdral Tov MAPAANHAOTP AMMA TPAM<ZIA
160 aiwva otn , | ,

‘Tewuetpia” OAATIO OPOOMRNIC

(1569) Tou MAPAMHAOTPAMMO MAPAMHAOTP AMM O

Petrus Ramus 7] [Pomsoc || pomsodses || Terrarano || araomer |

Pierre de la

Ramée.

Aidypauua 2.
H ta&ivéunon tou Ramus
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B.3.4. Id16tnTeg MaparAnloypduuou - OpBoywviou - Péppou -
Tetpaywvou - Tpaneliou - loooke\oug Tpaneliou

APA2THPIOTHTA 1n
0

osl " [pooorndBnoe va diamotdoelc edv 1o naparAnAdypauo
A\ EXel KEvipo ouppEeTpIag.

APA2THPIOTHTA 2n

[NooorndBnoe va Belg Toug dEovec OUUMETPIAq:!
(a) Tou opBoywviou, (B) Tou POUBoU, (y) Tou TETPAYWVOU Kal (O) TOU I00OKEAOUG
Toanediou.

47 PN

Ovuduaotée - Madaivovie

1316TNTEQ TOU OPBOYWVIOU Kal TAAYLOU TIAPAAANAOYPAULOU

2e KABe MaPAAANASYPAUUO TO onueio TOUAG TwV dlaywviwv Tou eival KEvTpo
ouuueTpiag Tou.

O1 dlaywviég Tou dixotopouvtal (kdbe uia
nepvdel anod To HEooV NG AAANQ).

Ot anévavtl MAeupEg eival ioeq.

Ot anévavtl ywvieg eival ioeg.

2TO opBoywvlo:

P Ot pecokdBeTol Twv MAEUPWYV Tou eival dEoveq
oupueTpiag.

P O daywviég Tou eival (oeg kat dixotopouvral. B
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IdiétnTEg TOU POUPBOU

EKTOC TWV IOI0TATWY TOU TIAPAAANACYPAUMOU E€XEL AKOUA Kal TIC EENG:
P O eubeieg Twv dlaywvinv sival dEoveq oupueTpiag.
P O dlaywvieg sival kGBeteg (kat dtxotououvTat).

P O dlaywvigg Tou gival Kal SLXOTOUOL TWV YWVIWV TOU.

I310TNTEG TOU TETPAYWVOU A
EkTOC TWV IOI0TATWY TOU TIAPAAANACYPAUMOU EXEL AKOUA Kal TIC EENG:

P O eubsieg Twv Slaywviwv Tou Kal Ol HETOKABETOL

TwV MAEUPWV Tou elval A&oveg CUUMETpPIag.

P> Odaywviggtou eival ioeg, kBeTeg (kat dtxoTopouvTal) B

P O1dlaywviEg Tou elval Kal SLXOTOMOL TWV YWVIWV TOU.

Id1dtNTEG TOU LOOOKEAOUG Tpamneliou N
P  Heubeia mou digpxetal and Ta péoca Twv BACEWV
elval d&ovagq ouppetplag kal PECOKABETOG OTIQ

Bdoelc Tou.

P O npookeiueveg oe kGBe BAon ywvieg Tou sival {oeg. A

[TAPAAEITMA - ECAPMOIH

Na Boebel To kEvipo ouuueTPiag: (a) Tou pduPou, (B) Tou opBoywviou Kat (y) ToU TETPAYWVOU.

Emeid”) o poupog elval kal mapaAAnAdypaupo, TO
onueio O Toung Twy dlaywviwy Tou Ba eival kal KEVTpo
ouppEeTpiag Tou.

Emeldr) to opBoywvio eival kat mapaAAnAdypPauuo, To
onueio toung O Twv dlaywviwv Tou Ba sival kal KEVTPo
ouppeTplag Tou.

(y) Emeldn) to teTpdywvo eival kal opBoywvio TIaparAnAo-
ypauuo to onueio Toune O Twv dlaywviwy Tou Ba eival
Kal KEVIPO OUMMETPIaC Tou.
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A2KH2EIZ KAl TIPOBAHMATA

9 >xedlaoe gva opboywvio ABIA kat e diduetpo 1 diaywvio Tou Al™ yodye gvav KUKAO.
AIKQloAGynoe 10 YeYovoG OTl 0 KUKAOC QUTOG TIepvdel amd OAEC TIC KOPUPEC TOU
opbBoywviou.

3 e gva opBoywvio maparnAdypauuo ABIA pgpe ) diaywvio BA katl uetd oUykplve TIC
arootrdoelg Twv Kopupwv A kat [~ art’ autn.

) 2xedlaoe Eva naparAnAdypauuo Kai ard TG KOPUPESG TOU PEPE TTAPAANAES eubeied TOOG
TG dlaywviouc tou. Ti TapatneElg;

5 2xedlaoe TG dIXOTOUOUG TwV YwVIWV evog IAayiou rtaparAnAoypduuou. Ti mapatneeic yia

TO OxrjUa TToU dnuIoUPYEITal ar’ auteg, edv MPoeKTabouV;

A 2xedlaoe TIG JIXOTOUOUG TwV YwVIWV evog opBoywviou napaiAnAoyeduuou. Ti maparneeic
yla 1o oxriua rou dnuloupyeltal ar’ auteg edv rpoektabouv, Emiong, TG dIXOTOUOUG TwV

Yovidv (a) evdc tetpaywvou kai (B) evoc pouBou. Ti maparneelc,

7 >xedlaoe 1a Uyn twv toiydvwv ABA kar ABIM, ta onola oxnuarticovral, dtav QEQEIC TN
dlaywvio BA tou tparieCiou ABIA. Métonoe ta uyn twv dUO aQuTwVv TPIYWOVWY [E TO

urntodekduetpo. Tt napampeelg, (AikaioAdynoe thv ardvinorj oou).

8 ldvw oe duo un avrikeiueves nuieuBeiec Ox kai Oy, ndpe 1a onuela A kai B avtiotoiya €tral,
wore OA = OB. Anid 10 A pgpe Ay’ /Oy kat and to B v Bx'//Ox. Ovduaoce K 10 onueio
Touric Twv Ay’ kat Bx'. ®gpe Tic diaywviec Tou AOBK kat diariotwaoe Tn OxeTIKT} Toug Beon.
Eniong, ouykpive uetaéu Toug TG anootdoelc tou O arnd Tig eubeiec Ay’ kal Bx' kai tou K
arnd 1i¢ Ox kat Oy.

9 >xedlaoe éva tetpdnAcupo ABIA €tol, wote avd dUo of dIadOXIKEG TTAEUPEG Tou va eival

KdBeteg. Av AB = 3 cm kat BI" = 4 cm. Na Bopeig: (a) 1o urikog twv A kat AA kat (B) 10

urkoc twv BA kat Al, ue t BoriBeia tou urtodekduetpou. Ti mapatneeic;
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Ewavarmdtikés Epwthnosls AvTtoafloAdynons

«, )N

A. Towodétnoe éva “x” otn Téon Wov avtietoixél oth owoTh awddavtnon.

ONOMAZIA ZEYTOYZ TQNIQN 2XE>H
FAPAMHAES EYOEIES TEMNOMENES AlO EYOEIA 2E> FAPATINHPOQMATIKES
‘ENTOX ENAMAZ"
‘EKTOX ENAMAZ"

‘ENTOZ ETII TA AYTA”
‘EKTOZ ETTI TA AYTA”
‘ENTOZX - EKTOX ENAMA="
‘ENTOZ - EKTOX ETII TA AYTA”

B. Towolétnoe éva “x” otn Gé¢on Wov avtiotoixel otn owoTh awddvTnon.
(Yrdpxouv Kal TIEPITTWOEIC TTOU TTEPIOOCTEPEC arid ia anaviioelg eival OwWOTEG).

1. To dBpoloua Twv ywvidv evog Tolywvou eival: [ J270° [1180° [ 190"
2. 2e KdBe 1000KeAEC TpiYwVO N dIduedog, mou avtiotolxel otn Bdon, elval Kkai:
] Afovac ouuuetpiag ] “Yyoc ] Aixotduoc.
3. 2& KABe 100TTAUPO ToIYwVO OAEC O EEWTEDIKEC TOU YwViee elval (0eC E:
[1145° 2700 [ 120°.
4. e KdBe 1000KeAEC Tparedio eival (oeg ol:
Lo MOOoKellueveG oe KdBe Bdon ywviec Tou [] OAec o1 mAeupec Tou Lo dlaywwviol Tou.
5. e KdBe pduBo ol diaywvieg Tou eival.
Aéovec ouuuetpiac ] KdBeteg kat dixotououvral ] AXOTOUOL TWV YWVIKV TOU.
6. 2e kdBe opBoywvio naparAnAdypauo déovec cuuuETPIaC ival.
Lo dlaywVIEG TOU Lo UECOKABETO! TwV TTAEUPWV TOU Lo MTAEUPEG TOU.
7. 2€ KdBe TeTodywvo ol eubelec Twv diaywVviwv Tou eivat:
AIXOTOUOL TV YWVIWY TOU [] MeookdBeror twv AEUPWV TOU [] Afovec ouuuEeTRIQC.
8. >e KdBe naparAnAdypauio eival:
Kévtpo ouuueTplac to onueio Tourc twv diaywviwv Tou
Lo dlaywviEC Tou déovec ouuueTolac Lo dlayWVIEG TOU OLXOTOUOUVTAL.
. Towolétnoe éva “x” otn G¢on Wov avtictoixel oth owoTh addvthon.
EYOYIPAMMA APIOMOZ A=zONQN 2YMMETPIAS KENTPO
2XHMATA 01 2 3 4 5 6 7 8 9 10 1112 ZYMMETPIA>
EYOYTPAMMO TMHMA
[QNIA
KATAKOPY®HN TONIE>
ENTOS ENAMAZ MONIES
TYXAIO TPIFONO
IXOZKENES TPIFQNO
I>OMNAEYPO TPIFQNO
TPAMEZIO
IXOSKEAEZ TPATEZIO
TYXAIO TETPAIAEYPO
MTAPAAMHAOIPAMMO
OPOOIrQNIO
TETPAIQNO
POMBOS

21-0027 book.indb 232 16/1/2013 9:50:51 up



NAPAPTHMA —

v/

Ymmodei§elig - AmavToEeiqg yia T1G AOKNOEIG
|

AAPpaBnNTIKO EupeTplio dpwvVv

21-0027 book.indb 233



- 234 - Mépog '
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Yrnodeikelg - Amavtrioelg yia Ti¢ AOKNoeL

Mepog A’ KepdAato 1° -

A.1.1.

4. 3.508<3.515<3.620<4.800<4.801.

5. (0) 45=45, (B) 38>36, (y) 456<465, 8.

(5) 8.765<8.970, (€) 90.876>86.945,

(ot) 345<5.690. 9.

6. B(3),I(5),A(6),E(7).

Ot duaoikoi AptBpuol
duoikol aplOpol - Aldta&én PUoIKWY - ZTPOYyYUAoTtoinan
3. 286, 287, 288 ka1 290, 291. 7.

(@, B)2, (A, Q)2 ()2, (o1)z, (9, A, B)Z,

A, (1WA

300, 800, 700, 2.600, 9.500, 123.600, 34.600, 31.500,
8.800.

(a) 7.568.350, (B) 7.568.300, (y) 7.568.000 (d) 7.570.000,
(®) 7.600.000.

A.1.2. TlpdcBeon, apaipeon Kal TTOAAATIAACIACOG PUOLKWY APLBLWY
2. (0) 52:100=5200, (B) 37-10=370, 7. To {nroupuevo eupadov eivat 40.
(y) 490-10.000=4.900.000. 8. (a) Oy, (B) 1.025.
3. (0) 3.582+7.591=11.173, (B) 485+525=1.010, 9. Nal aKpB®C.
(y) 3.565+528=4.093. 10. 57 KIAG.
4, 14+243+4=10,142+3-4=151-2+3-4=14,1-2-3-4=24.  11. (a) O Apng 10 2004 eival 21 xpovwv,
5. (a) 190, (B) 225, (y) 462, (d) 2726, (¢) 60-18+2, (B) O narépag yevwnBnke 1o 1958.
(o1) o)\aq (Z) 230, (n) 9700, (8) 879000. 12. 2t 12 matwuata Tou yKapdd undpyouv:
6. (0) 39, (B) 77, (y) 540, (d) 1.212, (g) 550, (oT) 444, 400 Bgoelq. 2TO YKAPAC €xouv umel 199 oxnuata.
© 3366 n )5.684. Apa ot Boelg emapkouy.
1.3. Auvduelg pUOLKWY apLBuwy
1. a 8 9 10 11 12 13 14 15 16 17 18 19 20 25
> 64 81 100 121 144 169 196 225 256 289 324 361 400 625
a® 512 729 1000 1331 1728 2197 2744 3375 4096 4913 5832 6859 8000 15625
2. (o) 55, (B) 8% - 65, (v) 16, (8) a*, (g) X3, (o1) 2% - 3. ®) (3+6)2:81 Nl 32+62:45.
3. 2,4,16, 32, 64, 128, 256, 512, 1024. 9. (a) 3-a, (B) 03, (y) 4+, (d) x*
4. 102=100, 202=400, 302=900, 40°=1.600, 502=2.500, ~ 10. (q) 34.720= 3-104+4-10%+7-102+2-10",
602=3.600, 70°=4.900, 802=6.400, 902=8.100. (B) 123.654=10%+2-10*+3-103+6- 10245101 +4- 100,
5. 108=1000, 203=8.000, 303=27.000, (Y) 890.650=8-105+9-10%+6-102+5-10".
403=64.000, 503=125.000. 1. (142) - (3+4)=21,1:(2+3-4)=14, (1-2+3)-4=20,
6. (o) 75, (B) 77, (y) 79, (5) 19, (e) 147. 1+(2+3)-4=21.
7. (0) 60, (B) 14.686. 12. 2+42:2=6, 3+3:3=12, 4+4-4-4=68,
8. (a) (6+5)2=121 ka1 62+5%=61 5+5-5+5-5=55, 5:-5+45-5:-5=150, 4+4-4-4=16.
A 1.4. EukAeidela dlaipeon - AlapetdtnTa
. (0) 4002:69=58, (B) 1445:17=85, (y) 925:37=25, 3. (@) Nay, (8) Oy, (v) Nay, (3) Nat.
(0) 3621:213=17, (¢) 35280:2940=12, 4. 0,1,2,3,4,5,6,7.
(oT) 5082:77=66. 5. 9-73+4=661.
2. (0) 65:5=13, (B) 30:3=10, (y) 46.592:52=896. 6. Oa elvain Méumm.

A.1.5. Xapaktripeg draipetdtntag - MKA - EKIT - AvdAuon aptBpou og yYIvOUEVO TIPWTWV TTAPAYOVTWV

2. (q) 684, (B) 9504 1, 9594, (y) 6012. 3. (q)

. 211G 9 Maiou. O Mdwwng 5 popeq kat 0 Nikog 4 popE.

15, (B) 66, (y) 10, (3) 30, (€) 18, (o1) 120.

4.2031.  5.105.

7. (@)1, (B) 8, (y) 15,(9) 10, (¢) 2.

6
8. a=24-k, B=24-A, k kat A puolkol apiBpol. Kdbe aptBude mou dlaipel To 24 dlaipel kal Toug duo apibuoug.
9

. |Tou 10 eivat; 1,2,5, 10| [Tou 14 eivat: 1,2,7, 14| |Tou 18 eivat: 1,2,3,6,9 18

Tou 11 eivat: 1,11 [Tou 15 eivat: 1,3,5,15] |Tou 19 eivat; 1,19

Tou 12 sivat: 1,2,3,4,6,12| [Tou 16 sivat: 1,2,4,8,16| |Tou 20 eivat; 1,2,4,5,10,20

Tou 13 eivat: 1,13 [Tou 17 eiva: 1,17 | Otouvbetol: 10, 12, 14, 15, 16, 18, 20
10. 'Eotw a o mpwrtog apiBudg. To dimAdolo Tou aptBuou a ypdeetat: 2-a. Anhadn diaupeltal e To 2, dpa efval ouvBeTog aplBuog.
11. |(a)| Tou 28 eivai: 1,2,4,7,14,28((e) | Tou 124 eival: 1,2,4,31,62, 124

(B)| Tou 82 sivat: 1,2, 41,82|(01)] Tou 345 eival: 1,3,5, 15, 23, 69, 115, 345

(y)| Tou 95 eivar: 1,5,19,95| (Q) | Tou 1232 eival: [1,2,4,78,11,14,16,22, 28, 44,56, 77,88, 112, 154, 176,308, 616, 1232

(d) | Tou 105 eivai:|1, 3,5, 7, 15, 21, 35, 105| () | Tou 3999 eivat: 1,3, 31, 43, 93, 129, 1333, 3999
12. (0)78=2-3-13, (B) 348=22-3-29, (y) 1210=2:5-112, (8) 2344=23.293,

Anavtrioelg otig EnavaAnnuikég Epwtrioelg Autoa&loAdynong

Ackroelq Zwotod 1) AdBoug.
218148
AN TN

8 10 11

6 7 9 12
npzlzin)zEg oz
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Mépog A’ KepaAalo 20 Ta kAdopata
A.2.1. H €vvola Tou KAdouatog
224615 100 250 500 600 15 @ 15 15
739838 &M "9500 ® 7000 ™ 1000 © T000° 835 B 150 M 365
9. 36 € 54 €. 10. 32 pabntéc. 11. 84 cm. 12. 4cm, 6 cm.
A.2.2. looduvaua kKAdopata
2. (a) Eivay, (B) Aev eivay, (y) Eival, (8) Efvau. 5 4 4
3. (@ 25, @190 () 2 (5 20 g 80 NS
100 100 100 100 100 8. (a) Aev eiva, (B) Eiva, (y) Eivay, (8) Asv sival,
5 5 2 4 10 | 35 35 12 44 7
4, (a) =, =, £, 5. (0 =%, —. . 1< .
()3(8)3(\()3 ()G(B)1 9(0)45 45(B)40 140(\/)12 a5
6. 33, (B) 3, (y) 70, (O) 32.
(@) 33, (B) 3, (v) 70, (9) 10. @Z B MAQAEO)AQL MA GO ().
A.2.3. ZU0ykplon KAAOPATWV
149 3 5
3.5 @ 3.3 o 4.8 7. HH
20770579 Vg0 AR - 3
g 31.31.31.31_31 8./A B [l (A [E@ A B I A
107117127137 14 1 4 6 9 1 1 2 4 7
8 BN BEH BGh NG 313 3]¢E
5 12 16 109
4, (a) =<1, (B) =<1, =>10) —==1, () —= <1
(@) (B)1 (\()1 ()1 ()120 o AN BN BEY DU BEW 56 20 U
5_8_3_20_7 sgpigsgiligigzgzy i
5 05155755 4 15 4 16 2 9 3 2
5 7 8 63 540 528 540 495 360 560 480 360
6 (a)1<§<2, B)3< L<a, (y)0<S<1, (3) 12<2< 13 720 720 720 720 720 720 720 720
560 _ 540 _ 528 _ 495 _ 480 _ 360
(s)12<%<13 720720 720 720 720 720
2T>A=>B>A>Z>E=H
A.2.4. TlpdcBeon kat Apaipeon KAACUATWY
7 10 4 21 5
1.@ % @B 1.5 0 5 € 55 (01 5. 9 9 61 4 5 13
5. Dop2 S 6@ 2 @12 () =2
3 i 19 03 4120 : () 5 (B)5 (v) 10 () 5 ®) 15 o T
2.1, B 2, ()L, ©) 12, ) 21 (op 12, 7 13 g 1
2 27 24 77 - =5 35"
30 2@l 2433 ®25.085. 6 @IEIVAOLEAELQS
A.2.5. TloAANAMAQCLATHOG KAQOUATWV
5 3 3
4, 8070 20 T e 7 gl y8 8
2.2, 35 (4 O3 7 a7 o2 o 07 P75 W5 03 Blzg.
5 1 10 5 20 o) 1 7.1 Nipo
7 20 1 2 10 2 1 o 1.
3. (G)z_o ®) 16, (v) == 81 @g- Bl 21 13 2 57 9 3
5 3 3 8 (G)%(B) %(Y)%
5.0) £, (102, (y31 1 @2l + + 11
S8 e e e a8 2 3 9 (@3, B X
B I e - 400 a0 Te0
A.2.6. Alaipeon KAaoudtwv
3 1 5 iy 5 =123 6. 5 1 a
2. (a) 5 ® 1, v > (0)3. 3.(@)6 B & B (V) g’ (5)400- R
3 w2 1 . . 5 7 7 28
4. (O)E,(B)g (y)§ (3) 3. Elvat ava duo avtiotpogot. > 1 5 5 5
3 3  EENRR
5. (a) 16 Kat (B) T Aev 10XUeL N TTPOOETAIPIOTIKY| IDIGTNTAL. 2 7 3
1 5 1 1 4
73.4_3 5.4_5 45.15_3 16.8 ¢ 72 3
"1010 4°'9'9 4'90°9 10 39 B 51 e i
15 o 5 3 55 B N I
8.(q) EY(B)T,(YHG 9. (q) ?,(B) ey (v) 8
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Mepocg A’ Kepdhato 3o - Aekadikol apiBuol

A.3.1. Aekadikd kAdopata - Aekadikol aptBpol - AlGTa&n dekadIkwyV aApLBHWY - ZTPOYYUAOTIoNoN
3. (o) 0,43&0,437, (B) 1,23 & 1,235, (y)0,21 & 0,210.  4.(a) 5,8, (B) 0,03, (y) 50,25, (d) 1,024.

35 4525 3004 ( o . -

5. (q) o B 00" V) 000" 6. Wnolo yhootwv: (@) 0, (B) 0, (y) 5. Aexdkic xihootwv: () 9, (B) 5, (y) 6.

7. (q) 45,345 < 45,413 (B) 980,19 > 899,01 (y) 7,534 = 7,5340.

8. 210 0¢ékato: () 9876 (B) 67,9 )0 () 8,2 (e) 23,7
270 ekatootd: (a)9876,01 (B) 67,90 )0 () 8,24 (e) 23,70
¥710 YNooTd:  (0) 9876,008  (B) 67,896 () 0,001 (5) 8,239  (g) 23,705

8. 19112325128 34 431454751
e S
2,0 30 40 50
10. 34,952>34,925>34 592>34,529>34,295>34 259, 11. 25,47.
12. (0) 0,345=345 (8) 345=345 (y) 0,0345=_345_ (5)34,5=345
1000 100 10000 10
13. (@) 2=2=04,(8) 8 =3 =03 () 22=9 =09,5) 15=80-3 (5 102595 (o) 12-190 _yg
5 10 20 10 50 10 5 10 4 10 1 10
A.3.2. Tlpd&eiq pe dekadlkouq aplOpoug - Auvdpelg pe Bdaon dekadikd aplduod
1. (q) 58,565, (B) 18,915. 7. 20,21 4=5,05.
2. A=212,66 m, B=174,53 m, [=366,58 m. 8. (48,52 -10,7) : 2=37,82: 2 =18,91.
3. (o) 11,042, () 1,3995, (y) 7,4995. . (0) 133, (B) 58,05.
4, (0)12 0625, (3)12,56, (y)101,16732, (3)7,05. . (0) 9,61, (B)49,1401, ()20,25, (3)0,25, (€)0,04, (0T) 0,027.
5. (0) 84, (B) 8,2391. 6. (q) 42,5, (B) 9793,215. @S BANMARNAEAO)E QS

A.3.3. YmoAoylopol pe tn Borjbela urnoAoyLloTr) TOEMNG
(7,28:52—04)'58+ 42 + (24+71):5+01-(203+047)-32=10+2-8=4.

728 || 52 04 =/ 1ﬂ58_|425|10m+

2,4_|7,1i 95 | 5 = 19 +]| o1 > W
203 *lo47 = 25 % 32 = 8M_—Iﬂ4 Wd o

A.3.4. Tunomoimnpuévn pop®pr] HEYAAWY apLOUWV
1. (0) 5,83 +10°,(B) 4,3 +106,(y)7,96 -10°,(5)3,42 -10°,(€)4,8 -103, (o1) 7,310 +103,(0)2,819 +105,()5,18 -108,(8)1,31 -105,(1)6,75 +10°
2. (a) 3.100.000, (B) 482.000, (y) 32.500, (3) 7.400, (g) 920.

A.3.5. Movddeg puetpnong

1. (a) 23dm=230 cm, () 3,1m=0,0031 km, 14. 21 pia mAdottyya 21NV dMn mAdottyya
(Y) 45,83 cm=0,4583 m, (3) 67,2 km=67.200.000 mm, (a) 5kg+1 Twv 3kg+1 Twv Tkg 1 10v 9kg
(e) 95,5 mm=9,55 cm. (B) 3kg+1 Twv 5kg+2 Twv Tkg 110v 10kg

2. a=3,1-103 mm, B=4,2 -103 mm Kkat y=2,3 -10% mm.

4. 1.035cm? kau 102.500mm2.2 , B) 2,81t 171wV 2l + 1Twv 0,5t + 3Twv 0,11

6. 44.100m<, 44,1 otpeppata. 16. H Oefauévn éxel Gyko 3.6001t=3,6m3. To Upog elvat

7. 225 TIAGKEG, 3,6m3:(2,5m-1m)=1,44m=144cm. £10 1cm avTIoTOLKOUV

8. 15.029cm3=0,015029m3=15.029.000mm?, 36001t:144cm=251t/cm.

9. 9Om3:90.000|t, 90.000It- 4€/1t=360.000€. 17. 'Oykoq deEapeviic=1,2m-0,8cm-0,8cm=0,768m3=768lt
10. 9 10min. . fem Gyoug avtiotorel oe 768It: 120cm= 6,4 It/om.
1. (a) 4h 52 min=292 min=17.520 s, (a) O xpdvoc yia va katéBet n otddun 10cm eivat:

(B) 3h 12min=192 min=11.520 s (10cm-6,4lt/cm):8lt/min=8min
() 5 h20 min 30 $=320,5 min=19.230 s, (B) H deEapevr) Ba adetdoet o 7681t:8lt/min=96min.
(0) 56 min 45 §=56,75 Min=3.405 s. () Z& wior) dpa Ba avrAnBouv 8lt/min-30min=240lt.
12. (a) 6 min, () 12 min kat (y) 10 min. H otd8un Tou vepou Ba katéBel KaTd:
13. [ pla nhotiyya v AN mhdottyya 2401t:6,4tt/cm=37 5cm.
(0) 3,6k 270U 1kg+3 Twv 500g+2Twv 50g|  18. (a) 105min:75min= L kat () 75min:105min=2
(B) 2,45kg+1 twv 509 2 tou 1kg+1 twv 500g . , 5 7
Eival avtiotpogol apiBuol.
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Anavtrjoelg otig EnavaAnnrikég Epwtrioelg Autoa&loAdynong
Aokroelq Zwotou 1) AdBoug.
i 2 38 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
bzl alal sl a sy al s lalaspalz]zgn

Mépog A’ Kepdhato 4o - EElowoelg kal mpoBAfuata

A.4.1. H gvvola tng e&lowong - O eElowoelg: a+x=p, x—a=B, a—x=B, ax=R, a:x=B, x:a=3

1. (@) 3%, (B) 10x,(y) x+12, () x-5, () x-y>20, (o1) xy= 32. 8. 1121312151617 18
2. (a) 3-x+25 T0 TPMAGOL0 evdg apBpou auénuévo
katd 25 x-2=4
®B) lu7=0 10 Uo6 evog aplBuou pelwuévo katd 7 T+y=4 X
2 looutal Je 2 18-w =10 X
(y)a-2-8 évag aplBuog Pelwpuévos Katd To 2 =1 X
dIMAdolo evog dMou aplBuol 93-p =86 "
(8) 4-K+7-k=88 10 TETPAMAAOGIO £VOG aPLBPOU QUENEVO
katd To emramAdolo tou (dou Ttou 9. (@) 10,93, (B) 52,79, (v) 49,214, (3) 30,9.
apiBuoy LooUTal e To 88. 10. (@) 5, (B) 21, (V) 7, (©) 9.
3. MN=4q, E=c2 11. (@2, ()2 ( ) 2.
4. (a) 2%, (B) 3a, (y) 55-q, (8) 3-B+5-q, (€) 9-x, (07) w. 12. (c11) =1, ( B) x=10, (y) t=17, 0) x=1.
W) -gz=2.8-23_6_2 S
S X2 =W22= 55 =55 25~ 15 1a. 328
6. x=3. .
7 12413 =25 15. (a) 20, (B) M=4v, (y) v=128:4=32.

A.4.3. Tlapadeiypara EniAuong mpoBAnuaTwv
1. Av x elval n n\kia g untépag, Ba eivat x — 18 = 25, 7. Av x elvat n a&fa Tou xwpagloy, Ba eivat:

ETOMEVWC X = 43. x + 600 =15.000, emopévwe x=14.400 €.
2. 2.x = 60, emopévmg x= 240 kal _L_+ 240 =168. Avy eivai 1 afa Tou dlapepioparog, Ba evat:
8 10 y—15.600=15.000, erousvawg y = 30.600 €.

3. (x-1) + x 4+ (x+1) = 1533, enouévwg x=511, dpa eivau; 8. (A=2kaB=6 () =4A=3

510,511, 512. 9. 95ltkau 11 30xeia.  10. 133 doyela kat 0,251,

4. 15+ x = moMamAdolo Tou 9 (0, 9, 18, 27, 36, 45, .....). . , p ,
EMopévas, Wnolo X = 3 Kai 0 apIBUGE eival o 7533, 11. Tpewgnuépeg.  12. Av x eivai n a&la tou unoAoytot),

5. Av x gival 0 apIBUOS TwV oWOTMV araviroswy, TOTe 8a Ba eivau: Jog X230=1070, enopévag x=1050€.
elvat: 3x + (100 —x) = 220, enopévawg x = 60.
6. Av x elval n nAiia Tou ylou, Ba eivat: x + 4x = 50, 13. 35=7-5,36=9-4 11 98=7-14, 99=9-11.

Enopévwg, x = 10.
MEpog A’ KepdAato 5o - Moooota

A.5.1. Tloocootd

1. () 20%, (B) 150%, (y) 25%, (3) 75%, () 60%. 4. (a) 300§, (B) 27min, (y) 200cmd, (8) 250g, (&) 250g.
2. (0) 52%, (B) 341%, (y) 19% (6) 3%, (g) 7%. 5. (0) 5%, (B) 82,2%, (Y) 2%, (O) 3%.
3 7 6. 0,13421.
3. (@) =, B) —, 9 ' . ,
@ 20 ® 100 \l 25 3 ) 7. () 6.400km, (B) ®Ao6g: 0,78125%, Mavduag: 45,3125%,
Muprvac: 53,90625%.

8. Evoikio Alatpon JTIOUDEQ AutokivnTo BiBAlal AlQOKEDON

(@) 324 € 345,6 € 194,4 € 32,4 € 75,6 € 108 €

® 27% 28,8% 16,2% 2,7% 6,3% 9%
A.5.2. TlpoBArjuata NMocootwv
1. () 50,715€, (B) 286€ kDO, (y) 1,43%. 6. 151,13€. 7. (q) 450€, (B) 1,5%.
2. (a) 3.600¢, (B) 3.762¢. 8. 1.330€.
3. (a) 14.000€, (B) 56%, (y) and Tov MpaTo. 9. (a) 828€, (B) 118€, 115€, 112€, 109€, 106€, 103€.
4. (a) Ox, (B) 150 k.. ata 300 K.ek. (y) 1.491€.
5. 980,39 €. 10. (q) 66,5€, (B) 546,5¢, (y) Metpntolg.

Anavtrjoelg otig EnavaAnmnrikég Epwtrjoelg Autoa&lohdéynong
A. Aoknoelg Zwaotou 1 AdBoug,.
1 /2 34 5 6 7 819 1011 12
DA OR[N NN BN B R U VAN A N I
B. Aoknon Avtiotofynong: Mavtehdvi 30%, douoteq 40%, Popéuata 15%, Mmhouleq 20%, ®dpueg 10%.
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Mepog A’ Kepdhato 60 Avdloya moad - AvTioTpdpwe avaloya rnood

A.6.1. Tlapdotaon onueiwv oto eninedo

1. To | (6,0) Bploketat otov d&ova Ox evw 1o K(0,5) otov dEova Oy.

2. To ABIA eival tetpdywvo. To onuelo K €xel ouvietayuéveg (2,2).

3. Ta onpela Bplokovral mdvw oe eubeia mou efval dixotdpog g ywviag Twv nuiagdvawv Ox kat Oy.
4. (a) E5, (B) Ot dikatoAoynuéveg amnouaieq Tou Avtwviou yia To 20 Tplunvo, (y) 6 kat 27.

A.6.2. Adyog duo aplBuwyv - Avaloyia

" (G)@ _4 EZ_5 KA_3 AB_4 6. O ouumAnpwpévog mivakac efval o eng:
M 1'HO 2'AB 4 KA 3’ KAluaka  Mrjkoc oe oxédlo  TMpayHatiké PAKoS
HO _ 2 TA _1 11518 4 cm 20 cm
EZ 5 AB 4 3:8 9 cm 24 cm
(B)@:l,@:%@:yQ:E,M:ﬁ,ﬂ:_ 1:30 12 cm 360 cm
EZ 5 KA 3 AB M 1 Ho 2 TA 1:500 2.cm 10 cm
2. Av akat B ot dlaotdoelg Tou {ntoupevou opBoywviou 1:100 3,5cm 350 cm

a=9 cmkat B=5cm. 7. (0) M = 4(x+1), (B) Aev eivar avdhoya,

3. 44 gopes, (y) O ouumAnpwpévog miivakag eivat o eEAg:
4. 6 QopEQ. X 0 1 2 3 4
5. To Bdpog Twv vnudtwy Tou ToAueoTépa elval 164 gr. nm 4 8 12 16 20

8. 750 X 1250. 9. Aev Ba niépoupe v Bla andypwaon.
A.6.3. Avdloya 1ood - 131éTNTEG AvaASYwWV TIOCWV

1. @QZ@)ZK)AOB)AE)ANO)ANQAMA. 6. And mv avaloyia €xoupe x = 1. O (nroUpevog Adyoq
3. (a) Aev elvar avdhoya (B) Efvar avéroya. . 1 X 21
4. O ouvreheotiiq avaloyiag Toug eivat 100 : 201 kat o evat 3 Kaapatmpoupe ot 3 6 3
ouunAnpwpévog Tivakag efvat o eEAg: , . . . L4 L
7. loylet n oxéon: Kepahao petd amod evav xpovo =
x 5 0 1 0990062 37 061 0273 ETUTOKIO  ApXIKO KepdAalo.
y 10,06 0 2,01 2 0,125 7,437 1,2261 0,55 Anhady) Ta dto moad sival avdloya kat 6a éxoupe Gt
5. O ouvreleotric avaloyiac Toug eivatl 7:4. Apa n ouvtayn Apxikd KepdAato 100 150.000
Ba yive: 7 auyd, 1 % nakéta papiva Tou pooy KU, Kegdhaio petd and évav xpovo 109,5  x
437,5gr Boutupo, 3% QNTCavia Zaxapn, Apa x = 164.250¢€.

1 % PAZavia Bavikia kat 1 % QATdvia ydha.

A.6.4. Tpaikr apdotaon oxéong availoyiag
1. O mivakag Tipdv Twv dUo MoowV TToU TIEPLEXEL TOUAAXLOTOV dUO Celyn TIMWY elvat: x 1 2
v 15 | 3

2. T1a va oxedlAooue TIC YPAPIKES avamapaoTAoelg Twv oxéoewy avaloyiag amairovvtal dUo onpeia. Emedn 1o éva
efval mdvra 1o (0,0) apkel va Bpoupe éva tuxaio onuelo kdbe piag oxéong avahoyiag .. (@) To (2,1), (B) T0 (1,3),
(y) To (2,11), (d) 10 (1,10) Ka (€) TO (100,1).
3. H avtiotoiynon divel Ta eEAg: @ |\ O @ B @ H ©
@ © (1) @ @©

4. (a) x=40-@, x=20-u, x=50-11, (B) To MO0V yia KABe eidoc Ba elval To éva Tpito Tou ouvolikoU Tooou, dnAadr] 4.000€.
Ané v T autr, otov dEova Twv Xpnudtwy pepoupe KABETN, N omola TEUVEL TIC TPEIQ YPAPIKES MAPACTACELQ OTa onueia
A, B kat " avtiotoiya. H tetunuévn tou A eivat 100, Tou B elvar 200 kai tou I eivar 80. AnAadr) Ba ayopdoel 100 pdppec,
200 uayté kat 80 Ceuydpla TtaroyUtola.

A.6.5. TlpoBArpaTa avaloylwv

1. ndooahog  OEvIpo 3. O aumeloupyodg xpetdletat 2.100 kg pouato.
dyog 12 X otagUAla 100 X
oKl& 3 14 pouaotog 80 2.100
Apa 10 Uog Tou dEvdpou Ba elval 5,6 m. Mpérnet va natnBoulv 2.625 kg otaguAia.
2 Aotpovadng Madi 4. Av elval x Ta xpriuata mou Ba mdpel o évag epydng.
Bdpog ot yn 78 52 Epydtng mou doUAewe 4 UEPEQ X 4
Bdpoc ato peyydpl 13 X Epydmng mou doUAeye 5 uépeg  270-x 5
Apa o awd{ Quyicet oto Peyydpl 8,6 KIAG. Bpiokoupe 611 0 évag mrpe 120 € kat o deltepog 150 €.
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A.

6.5. TpoBArjuaTa avaloylwyv

5. 'Eotw ta x KIAG rieptéxouv 60 KIAG aAdr.

A.

A. Aokfoelq Zwotol ) AdBoug 1.2, 2.A, 3.2, 4.2, 5.\, 6. A, 7. A\

Nepd 100 X
ANGTL 3 60

Apa mpénel va egatpiotoly 2.000 kg vepo.
KaMuepynonkav ouvolikd 15 otpéupara. H mapaywyn
Tou YwpagloU Tou veltova efval Ta % Twv 14 t,

To 15% autr|g elvat: 1,12 t, mou Ba ndpet o yeitovag Kat
12,88 t kahaumok! Tou Ba mdpel 0 yewpydq.
(@) H anwAeta katd 1o Yoo elivat: 2,5-1,9=0,6 KIAQ.
Apa 10 T0000TO TNG anwAelag efvat: 24%.
(B) ‘Eotw x KING wud Kp€ag TIou TPEMeL va Yriooupe. Ta
nood KIAd wud kpgag kal KIAD Ynuevo Kpeag elval
avdhoya. ‘Etot amd v oxgéon avaloyiag Bplokoupe:
x=3,02 KIAA KpEag,.
H al&non e kdptag Ba eivar 75%-12€=9€. Apa n
unviaia kdpta Oa kootiCet 21€. H al&non tou
eloimplou Ba eival 50%-0,7€=0,35€. Apa 1o elolrplo
Ba kooticet 1,05€. O epyalduevog mmyaivel kal Epxetal
20 Qopég TO Urva pe 1o Aewopelo otn douAeld Tou,
dnAadr] kdvel 40 SladPOUES e TO AewPOPE(D.
6.6. AvTloTpOpwg avdloya ood

@A B) 2 (v) 2, (0) 2, (¢) 2, (o1) A.

Ot mivakeg (), (B) kat (y) efvat mivakeg avtioTpdpwe avaAdywv Toowy SIOTL TO YIVOUEVO 18
Twv avriotolwv ooy sival otafepd. O mivakag (8) dev eival mivakag avtiotpdpwe 1€

QAvaASYwV TTOoWV.

(@) Ta mood x kat y eivar avilotpéewg avaAoya, dpa To YVOUEVO TwV avT{oTOX WV TV 10|

Toug Ba eival otabepd Kat (0o pe 1+3,5=3,5.
x 02 05 07 1 1,4 2 2,3 3
y 175 7 5 35 25 175

Ta mood epydrec kal nuepeg elval avilotpépwe
avahoya. Apa av x epydreg xpetdlovral yia va avada-
owmoouv TNV (Bla éktaon oe oKTW NUEPES Ba €xoupe X =25.
Ta moad eivat avtiotpdpwg avaloya. Apa T YIVOUEVO TwV
avTIoToly WV TIWV Toug eival ataBepd. ‘Etot av x o apiBudg
nou defyvel Ta kapdala Twv 20 KAy, €xoupe x=30. H
ouokeuaoia oe kagdola Twv 12 KAwv Ba otolyioet:

50:0,28=14€. H ouokeuaoia oe kagpdola Twv 20 kAwv Ba

- MNapdptnua: Ynodeielg - Anavirioels yia TG ACKroelg

10.

Owoyéveleg 200

lMooootd

4
1,521 1,166 0,875 0,35 0,291

- 239 -

YUvolikd Ba MAnpwoel To prva 40-1,05€=42€. Apa Tov
OUMQEPEL va ayopdael KAPTa artePLOPLOTWV SIAdPOUWY.

M'vwpiCoupe OT1 Ta MO0A KepdAaio Kal T6KoG elval avaloya.
‘ETotl yia emtdkio 10% Kat kepdAaio x, 6a €XOUlE:
Kepdhalo 100 X

Tokog 10  1.000

AnAadr): x=10.000€. Av 1o emtékio pelwbel katd 20%
Ba yivel (oo pe 10 80% tou 10%, dnAAdN 8%. Me To vEO
eTUTOKI0 Ba €xouple Tov {O10 TOKO Yia KepAAQLO X, Yla TO
orofo Ba oxuel: Kepdhalo 100 X

TéKoQ 8  1.000

Anhadn): x =12.500€. To ooooTd aUENong mou MPEETEL
va yivel 0To apxIk6 KepAAalo yia va anodwoel Tov (Do
TOKO W€ UIKPOTEPO eTTOKIO Ba elval 25%.
0 oupmAnpwuévog Tivakag efvat:
20volo MeO Me1 Me2 Me3 Me4 Mdvwand
naldld adi mawid nadld nadid 4 nadld

10 40 80 50 15 5

100% 5% 20% 40% 25% 7,5% 2,5%

20

iR
12

10 12

——

oA O®

—

020507 114 2233 4 1012
otolyloet:  30:0,46=13,8€. ZUUPEPEL VA XPNOLLOTIONCOUV
Ta kagdola Twv 20 KAV yiati 1o KdaTog ouokeuaoiag eival
UIKPATEQO.

H au&non g katavahwong eivat 161t v nuépa, dnAadn n
nuepnola karavaiwon Ba eival 96 It. ‘Eotw X ot nuépeg yia
TIQ oroleq enapkel To METPEAQLO, [e auTA TNV KatavaAwan.
Ta nood It metpehaiou (karavawan) Kat nuéPes (xpdvog
endpkelag) eival avtiotpdwe avahoya. Apa x =25 nUEPES.

Anavtrjoelg otig EnavaAnnuikég Epwtrioelg Autoa&loAdynong

B. Aokroelq ZupnmAipwong kevou

6.

A.

3.
5.

A.
3.
4.
5.
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X020 g g 2 e 8.
y 75 15 30 45 60

1 12 4

X 2
y 8 16 32 4

9.x 1 [2 3 X

16 3 45

—x+1 =2
y=x 12 3 Y= 3%

y 2 3 4

MEpog A’ Kepalato 7° Oetikol kat Apvntikol AptBuol

4. OMOZHMOI: (a), (B), (v), (@), (0), (1) kat ETEPOZHMOIL: (3), (g), (o1), (n).

7.(Q) +6,5, (B) -8.5.

(a)+41>+38, (B) 9<11, (y)-3<-2, (3) -9>-16
(e) 7>-8, (o1) 0>-3, (¢) 0O<+4.
-3<+3=-3|.
-10<-8<-4<-3<-2<0<+5<+7<+15.
-4<10, (y) 0>-1, (d) +3>0,
—5=—(+5), (Q) [+7/=-7|,

4), (1) 0>—-4/.
12, -11,-10,-9, (B) kavéva,

7.1. Oetkoi kat Apvnrikoi ApiBpoi (Pntoil AptBuoi) - H eubeia Twv pnTwy - TeTunuévn onueiou
@2 B)A 2 (02 (€A
(a) +50000, (B) ~78000, (y) +500, (5 )-1, (€) -30. 6. MYSTIKO.
7.2. AnoOAutn T} pntou - AvtiBetol pnroi - ZUyKpPLon pNTWV
(@2 @A (Y) 2, 02 (A 9.
(0) 7,25, (B) 5, (y) 16, (8) 20,05, (¢) 58. 10. (1111247, @)
(@)-100, +1oo (B) -21,7, +21,7, () O, 11. '
(3) -7,03, +7,03, () -5,2, +5,2. 12. Ea)) 3>‘—%‘ (E))
AplOuég 1 -2 +2 -19 48 12 -7 +7 g) —5=-
Avtietog -1 +2 -2 +19 -8 12 +7 -7 43 E;_(_8)> 8, O) k8 {r
AmSAUTH T 1 2 19 8 12 7 (V)-1,0,+1,+2,+3,+4.
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A.7.3. TpdcBeon pnTtwVv aAplOPwV

L (@A BAMNAQA ()2 4 + +4 -8 11 +17

2 Eo))ﬂé) (c)(3%+9(1)(y) +(1())o () (+)14éc()e) +16, 5 1 13 16 +12
or) ~ 5 - -20.

3. (a)-2.1, (B) +0.96, (y) +94.6, (5) +8,8, (e)-15, B S R N
(07) +1, () +3,9, (n) +2,2, (8) +4,5, (1) +7.4. -4 0 12 15 +13

5. (a) (+6)+(-8)= -2, (B) (+5)+(-5)=0, =21 17 29 -32 4
(V) (+7)+(+9)=+16, (3)(-9)+(-8)=-17, 6. To mp@to NAI, to deutepo OXI.

(€) (+6)+(+5)=+11. 7. (@) +1,8, (B) +4. 8. (a) -1, (B) 0.

A.7.4. A@aipegon pntwv aplOuwy

L @A BA WA BAEL DA QL 4. ()+10, (B)-19, (y) +22.

2. (a) 12, (B) -16, (y) +13,2, (3) -3,9, (&) O. 6. (@)-10, (B)-26, (y) -0,375, (3) 3,25

3. (@) 14, (B) 20, (v) O. 7. (@) -8, (B) 7.4, (v) -0.75.

5. a B a+p ap 7 a B af B-a 9. X 35 2 189 075
+3 -8 -5 +11 7 3 4 -4 y -1,5 43 -478-025
+18 -8 +10 +26 11/4 13/4 -1/2 1/2 Bl 2 23311 0
2 5 -7 +3 5,55 -2,45 -3,1 3,1 xtytz 0 4 022 05
9 +15 +6 —24 3 21 51 -5,1 x-y-z 7 0 356 1

A.7.5. TloAAamA\aoclaopdg pNTwV aplOuwy

2. (@) +1, (8) 30, (y) 0,6, (3) 0, (g) -20015, (oT) ~725, 5. (q) +21, (B) 0,025, (y)-11.

(¢ -0,3. 6. (q) 10+2Q+SB +aB, (B) aa-49, (y) af-3a-3p+9,

3. (o) -81, (B) -500, (y) +6. ©) y6+5y+86+40

4 ¢+ -1 05 +2  +3 7. (C‘) 1, B) =1, (y)+1.

=40, B= +210, =0.

X Yy z o A=xyz B=yxw =xA-B AB+I
-2 05 +1 -3 - 48 —1 -4
05 +6 -4 03 +12 +09 -69 +39
—2 +15/0,2 -7 | 06 | +21 19,8 [-324

+
0

2 +2 +1 0

-3,2 +32 +16 0 6,4 9,6

SRS 1,5 -075|0

Sl 10 -5 0

A.7.6. Alaipeon pnTwv aAplOuwyv
2. (a) +5,05, (8) 3, (y) -90, (8) -7

6
4. +4 +1 +6, (8=
- I O I (@) +40, (B) +15. (Y) +6. (6
xZ S5 19 38 35 14 042 _ _
"3 %6 278 ' 5. () 24, (B)+350, (v) -6, (5) 1
17
17 23 4 06 +391 33 6. (q)%, ®) 71,(y)+%.
4 9 1 4 4
-5 1 -5 +€ + = +§ 7. +32.
A.7.7. NAeKAdIKN LOPPT) PNTWV APIOUWV
1. (@) -1,5, (B) 0,625, (y) 0,9285714 (5), 1,81 (g) 1,032258064516129.
1448 o 26, ., 380, =\ 24829  (g) 77.
2.(@) 25 B 5 () g O 5335 5
3. (@) 3, (B) 7.7, (y) 7,326.
A.7.8. Auvdpelg pnTwV aplOuwv e eKOETN PuUOIkd
2 2
2 3452 (3+5)2 3+52 (3:5)2 3-52 (3-5)2 % (%)
Abpoloua Tetpdywvo tou [véuevo Tetpdywvo tou Alapopd Tetpdywvo Tng MnAiko Twv  TeTpdywvo Tou
Twv 3 Kat 52 aBpofouarog 3 kat5 twv 3 kat 52 yivopgvou 3 eni 5 Twv 3 kat 52 dlagopdg 3 TAny 5 3 ka5  mmAikou 3 dia 5
28 64 75 225 —22 4 1,8 0,36

3. A=-1, B=0, [=8.
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A.7.9. Auvduelg pnTwv aplBuwy Pe eKOETN akEpalo
2
a a+B)2 aB)2 a) _q)2 =
N B Y @B @ () o Rt 3o 105 g
I o2 & +225  +1 400625 +4 425
- 1 3 4
5 o | 2 | o | sns +1 -2 3.10% + 102 = 1100
10 -10 0,01 0 +10000  +1 +0,01  -10
4 X 0001001 01 -10 -100 2.104 5.10-3 1 3 -1
x3 109 108 108 —103 106 0,125.1012  8.106 8 2'% -125
27
x3 109 106 103 —103 -106 8-1012 125.1079 0,125 5 0,008
x1 10% 102 10 -0,1 -0,01 05.10% 200 2 2 -5
5 + 103 102 107" 109 10" 102 103
1078/ 106 10 104 108 102 1071 1
102 1075 104 103 102 100" 1 10
101 104 103 102 10! 1 10 102
100 108 102 10" 1 10 102 108
10" 102 10°" 1 10 102 103 10%
102 10" 1 10 102 103 104 10°
103 1 10 102 108 10* 10° 106

A.7.10. Turmomonuévn Lop®r] HEYAAWV KAl LKPWV aplOwV
1. (a) 3,844-108 m, (B) 4,5-10% ém, (y) 1,496-10""m.

2. 6-10% dropa. 3. (@) 10 cm, (B) 9,7-10°3 gr.

Anavtnoelg otig EnavaiAnnrtikég Epwtrioeilg Autoa&loAdynong
A. Aoknoelg Zwotou 1) AdBoug B. ACKAOEIG SUUMANPWONG KEVOU

128456782910
1. (0) (+8)+(-8)+(-6)+(+5)=+4, (B) (-8)+ (-3)+(+6)+(-5)=-10,
SAANANZTZAZAC ) (+3,7)+(-14,8)+(-5,2)+(+16,3)=0, () (-3,7)+(+14,8)+(-5,2)+(-16,3)=-10,4.

2. E>I>A>B>A. 3. (0)-25, () 100. 4. EYPQIAIKO. 5. (a) 3 tpdnol, (B) +15,75.

I". Aokroelg AvtioTtoixiong

(@) -3 20 ®) +31 -4 V) -90 +900
20 O +8 O +90 -900

+2 -3 -30 -30 —900 = +9

+20 +2 0 +8 +900 -90

0 +20 -4 +31 £ IS
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Mépog B’ Kepdhaio 1° BaolkéC YEWUETPIKES EVVOLEQ
B.1.1. Eninedo - Inueio - EuBUypauuo Turiua - Eubela - Huleubeia - Hueminedo

3. KA, KB, KI', KA, AB, AT, AA, BI', BA, TA. 4. XA, Axkat x'B, Bx. A
X’ X

5. H avtikeluevikn nuieudeia tou ABx eivat Ax', Tou Bl'y § By kat tou FAzn 'Z". < S —

B.1.2. Twvia - Mpapun - Enimeda oxuara - Eublypapua oxruata - ‘loa oxrjuata
(@) TBA, (B) ZKA, AKB, BKH kat HKZ, (y) BAT, FAA kai BAA, (5) ABT, BAT kat ATA.

)
2. (a) Hywvia B mepiéxetal avapeoa otiq mAeupég AB kat Bl ﬁ@ Ar[évoy\n and m ywvia I efvain AB.
(y) Ot ywvieg ol mpookeipeveg otnv mAeupd Al efivat ot A kain I .

3. [paupookidoupe T ywvia otnv ormola avikel To onpe/l’g A kat Sl ovoudﬁou% xay.

4. (a) O yovieg ol mpookeleveg oty Aeupd BI™ eivat ot Bkain . (B) H ywvia I Bploketal amévavtl oty Aeupd AB.
5. () KOPY®EX T[AEYPEX ®B) APIOMOZ OPIZOMENQN EYOEION

128345 12345 123456789 101112 13 14 15

X X X

X
X X
X
X X -
X X X

B.1.3. Métpnon, oUykplon Kal lodTnTa eubiypauuwV TUNUdTwy - Adotaon onpeiwy - Méoo eubiypapuou TUAUATOG

3. Epewvav 49,56 cm Ugaopa. 4. 79.500 cm. O medq Ba kdvel: 1060 Brjuata.
5. H nepluetpog Tou TeTpaywvou eivat: 61,2 m. To diabéaido olpua €xel prikog: 60,48 m. Apa Mpémet va ayopdoel 72 cm oUpua.
6. Axtiva oem oe km 7 AB Bl TA AE EA T[lepiuerpog
AOPOAITH  6.085.000 6.085 cm 517 420 84 1250 76 2.347
H 6.378.000 6.378 dm 51,7 42 84 125 76 234,7
APHX 3.750.000 3.750 m 517 42 084 125 076 23,47

AlIAY 71.400.000  71.400

8. Me T0 urodekdueTPO Bplokoupe Kal onueldVoUE Tpla onuela mou amnéyouv Ta kabgva 2,7cm arnd To onueio A.
. (a) Al>AA, (B) AB=AA. NG A< 3,8cm

©

>
’f\
r

< 3cm >< 3 cm—%
10. Ar=55 cm kat BA=5,5 cm. Apa Al=BA. A
X' X
11. AB=8,4 cm. —25om——ye—3 cm—>\[:<—2,5 cm—>A

12. Me 10 UnodekAuEeTPo eTAEYoupE €va Tuxaio onuelo M mou améxel 3,3 cm amnd 1o A ektdg g eubelag otnv omola
Bpioketal To AB. Bpiokoupe To péoov tou AB €otw O kat pépvoupe Ty OM.

B.1.4. TlpdoBeon kal apaipeon euBUYPAUUWY TUNUATWV
1. Me katdMnAeq petprioelg kal ipdobeon Bplokoupe OTL TO PrKOG TNG TEBAACUEVNC KAl TO CUYKPIVOUE e TO urikog Tou ZH.
2. H mepiuerpog tou 10omAeUpou TpLywvou tooutal pe 3-2,5 cm=7,5 cm. Apa, emni g nuleubeiag pe apxn to B maip-
voupe éva onuelo E grot, wote BE=7,5¢cm.

3. To unkog e teBhacuévng ypauung ABIAEZ eival (oo pe AB+BIM+TA+AE+EZ=...=71 mm.
4. Ouolwc éxoupe: AB+BIM+IMA+AE=...=158 cm. < 20cm >
5. AM=KM-KA=10 cm, AN=KN-KA=14 cm kat MN=KN-KM=4 cm. < 16cm >
6. (a) AA=AB+BA=85 cm, (B) Br=Ar-AB=1,6 cm, _—Bom— -
(y) Ar+TA=Al+(BA-BIN=8,5 cm, (5) AA-AB=AA-BA=AB=3 cm. K A M N
7. TA=AA-(AB+BIN=AA-AB-BI'=3cm.
8. 'Exoupe o1i: Br=AB+4 cm, Bl =I'A-3 cm kat AA=14 cm. Me katdMnAeq npdgelg Bpiokoupe ot BI'=5 cm kat TA=8 cm.
9. BA=AA-AB=...3 cm, Ar=AB+Bl'=...3 cm.
10. ‘Exoupe: AA=AI+T'A=45 cm kat TE=AE- Al'=3,2 cm.
11. Emewdr| To onuelo K, 6nwe kat To onuelo A, umopouje va ta mdpouple exatépwnbev Twv onpelwv A kai B avtiotorya, yia Tov uroAoyloud

Tou KA dlakpivoupe Tiq eng mepimtadaoelc: (1) K kat A evrdg Tou Tpfuatog AB. Tote petpdue e To UnodekdueTpo Kal Bpiokoupe
KA=2 cm. (2) K kau A ektég AB otig 6oeic K’ kat A avtiotorya. Tdte Bpiokoupe K'A’=11 cm. (3) Av 1o K eivat evidg kai 1o A extdg,
TéTe Bpiokoupe: KN'=5 cm. (4) Av 1o K eival ektdg kat To A evidg Bpiokoupe K'A=4 cm. Apa: (a) To KA avaloya e Tic 6éoelg mou
emAéEape malpvel TIQ Tuég: 2 cm, 3 cm, 4 cm 1y 11 cm. (B) Tnv Twr) Twv 11 cm naipvet To KA dtav kat 1o K kat 1o A efvat extég tou AB.
(y) Ané v mapandvaw dleuplvan Pogkue 0Tl oe Kaplid nepimtwon dev uneppaivel Ty T twv 11 cm.

< 3cm A 4,5cm »Be¢ 3,5cm >
_}% @ /%_ T — o
\ 3,5cm K o A
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B.1.5. Mé€tpnon, oUykplon Kal .odTtnTa YWVIWV - ALXOTOHOG Ywviag

2. ®épvoupe My Oz €0l dote va oxnuatilel pe ™MV 5 OE1pG LEYEBOUG eivat N akGAouBn: a> 5> 7> B,

mAeupd Ox ywvia 20°. A A ~ A A A A A
3. XPNOWOMohvVIag 10 Holpoyvmudvio Bolokoupe miepitou 6 () W<, B) ¢ <p, (v) w=p, () Y=k,
T0 dvowua TV ywvw’ov (e) fp\ <A\ , (o1) $>ﬁ , (© 6> 6.
4. a= 45° B 93°, Y 323 6 —82° /5:180", 7. Me T0 HOIPOYVWUOVIO oxnuatiCoupe TIQ (NToUpeves Ywvieg

3o 4 )\ 60°. H —140° KQI KATAOKEUACOUE TIC BLXOTOUOUG QUTWV.

B.1.6. Eidn ywviwv - Kdbeteg eubeieg
2. Me Tov kavéva xapdoooupe Ty nuieudela Ox Kal ot ouvEXELa pe Tn BorjBela Kal Tou yvwuova Ty Kdbeto € oty Ox.
3.Me Tov yvapova oxedIdloupe TIC KABETEQ eubeleq oTa AKEa Tou eUBUYPAUUOU TN UATOC.
4. Me Tov kavéva oxedlddoupe Tic nuieubeleg Ox kat Oy Kal e TOV YWWUOVA PEPVOULE TIQ
KdBeteq eubeleq AA’, BB’ kat I'T" atnv Oy.
5. Me yvwpova cpépvouue oto onuelo O TIq kdbeTeg su@sisq ekal e’ otg nuieuBeiec Ox kat Oy avtioTorya.
I'Iapompouus ot n ywvia mou oxnuancouv ol kat €' elval {on pe ™ ywvia Twv dUo Nueubeldy.
6. Me yvauova (pepvouus and ta onuela A, B kat I kdBeta eubUypauua tunuata AA, BE kat ['Z otig eu@aeq Bl
Al kal AB avrioTolxa.

A A A A
BL— r B r B r B r

7. Me yvaouova gépvoupe amnd Ta onueia A, A kat B kdBeteq eubeleq otnv €, oL omoleg CUPMIMTOUV Pévo av Ta onuela
A kat B Bplokovtal oe (dia kdBeto eubela atny e.

B.1.7. E@e&nig kal dladoxIkEG Ywvieg - ABPOLOUA YWVIOV
2. Ovopddoupe OAeq TIG YwV{eg TOU OXNUATOG Ka Bp(OKouy\e o€ KABe onelo Tou 6Aeq TIG atpggr’]q Kau @1\060)(1@\@ \(wv[sq/.\
3. Me kopuor| To onueio A éxoupe TIq y\wvfsq AAE kat EAB, pe kopugr 1o B éxoupe TG MBE kat EBAN EBIT kal 'Bx pe
KOPUQN TO A €XOULE TIG I—AE Kal EAA kau Te)\oq He Kopuq)n 10 E éxoupe TIQ BEA Kal AEA
4. (a) Me kKopun 10 onuao A s/xouus TIq Yovieq BAZ Kat EAZ  He KOpU(DL‘LTO B €xoupe TIq ABZ Kat ZBA HE Kopuoer|
roAA sxggue g | FAZ Kat ZAB, pe kopugr| To E €xoupe TiQ ZEA Kat ZEI, TEA0G e Kopu@r| TO Z €XOULE TIC 6ta§\oxthq
A/Z\B, BZA, AZE kal EZA mou avd duo anom)\/QUv Zag\yn s<pa§r']5\ywv1d)v. (B) Me kopugn| 1o A €xoupe Tic AATT Kat
TAB ue kopugr) 10 I €xoupe TIq 61060)(1}(&':/@\ ATB, ATA kat Al'y Tou ava OUo armoteholv Celyn ePEERG YWVIDV.
(y) Me kopuon| to O €xoue TIQ 6lg§oxméq /x\Oy, yOz, kat zOv, mou avd dUo arnotehouv E@Uyn /s\q)eEr']q yo/)\vlo')v.
(d) Me kopuor] 1o A €xoupe Tig AAT kal TAB, e kopuer] 1o I éxo%e TQ 6[9\5OXIKS§Q ATIB, ATA kat ATy mou ava
duo GHOTS)\ogy ZszgLscpsEl’lq wiw’av/,\ps Kopuer o A €xoupe Tig AAB kat TAB kat TE\og pe kopudn To K €xoupe TIq
dladoyikég AKB, BKI, KA kat AKA, mou avd dUo amnotehouv Celyn eQeEng YwvImV.
B.1.8. TMapanmAnpwuUATIKEG & SUUMANPWLATIKEG YwVieg - Katakopuprv Ywvieg
2. Me T0 polpoyvwpovIo oxedIdZoupe wa ywvia 125° Kal TNV mapamAnewuaTikr g mou eivat 180°-125° =55
3. (a) M yovia napanAnpwpatiky pag apBAelag, eivat ofela ywvia () Mia ywvia mapanAnpwiatiky pag opbrg, eivat
opBn yovia. (y) Mia ywvia mapanAnpwuatiky pag ofelag, eival aupAeia.
4. Me TO HOoLpOoYVWUOVIO 0XedIAloupE Ui ya)v[a 35° Kal TV ouun)\npa)panm mg mou elval 90°-35°=55".
5. Me dlapavég xapti élamom)vouue ol FOA AOA Ot yovieg AOF Kal FOB efval mopanAnpwuatikée, dpa éxouv
dBpotopa 180°. Emouévwe FOB 180° cp AMA kat ot yu)wsq AOA Kal AOB elval MapanANPWUATIKES, dpa €xouv
dbpolopa 180°. EMopévag AOB =180° cp Juvenweg I’OB AOB

6. ~ . . . o . . o
a 15 18 43 77 90 116 169710’
é\ 165° 162° 137° 103° 20° 64° 10°50’

7. Mapatnpoupe 6Tl ot y\wv(eq Q kat 147° efvau T[Gp(ll;[\)\r]p(DUOTlKéQ, snou/é\qu Ba eivar A=180°—1 47°, dpa Q=33".
To {310 kat ot ywvieg B kat 110°, ordte éxoupe o1t B=180°-110°, dpa B=70".

8. Me 1) BoriBela Tou Holptyvwpoviou oxedldloups T yovia twy 37°. Ta va oxedldooude TV KATAKOPUPrY TS Ywviac
(PEPVOULE TIG QVTIKEIUEVIKES NUIEUBE(E] Ty n)\supwv ms,

9. Ta Celyn Twv KATaKopUOAY Ywvidv eival aka y, B Kat 6 K KQl L, )\ Kalv,

10. H kataképugryv g Ba eival kat aut 57°. H GMN ywvia eivat maparmAnpewuatik) Tg enouévag 6a eival 180°-57° =123,

11. Ot yovieg Q Kal 25° eival KOATAKOPUQTV, snoy\éva)q 87\25". Eniong ?:90". /@A)\/c\i yvwpifoupe 611 T0 dBpolopa GAwv
81’/\/\(11 360°, snokéqu Ba s’)\<ouus 90°+25°+B+90°+0+25°=360°, ondre B+d=360"-25°-25°-90°-90° ouvenwc,
2B=130" dpa B=65" ka1 d=65".
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B.1.9. ©é€oelg eubelwyv ato eminedo
3. (0) Kat ot Tpelg eubeleq elval petakl Toug MapdMnAeg. 5. 2xedidloupe TG eubeleq &1, &
(B) Ot dUo eival TapdANAeg evad 1 TITN TTOU TEUVEL eV Kat ez apdMnAeg pog tnv Oy.
efval mTapdMnAn e Kappid and autég Kal TIG TEUVeL Enopévwg Ba eivat:
(y) Téuvovral avd duo. AA'// BB'// T[] Qy.
(©) AiBpxovtal kal ol Tpelg arnd To {Blo onuelo.

6. O mapdMniec améd A
kat B oupninrouv étav By,

4. Me Tov yvipova oxedldloupe Tiq

KdBeteq eubeleq ota dkpa Tou ' - €2 I;io?/rr]gflggp\ufgl eBuggtl A B €
. . o0—O
€UBUYPAUHOU TUAHATOG. HapANIAT oG TV . c

dépvoupe TV kABeto AB oy MBA, petpdpe e To urodekdueTpo Tig Al kat AA kat Bpiokoupe Tt eivat (oeg pe 5 cm.

®gpvoupe TNV KABeTo AB otnv 'BA, petpdue pe 1o urnodekdueTpo TIG Al kal AA kal Bplokoupe OTL elval Avioeg Kat

pahiota n peyaAltepn AA avtiotolxel ot peyaAltepn améotaon AB kal n upikpdtepn A ot uikpdtepn Bl

Me 1o unodekdpuetpo Bplokoupe otl efvat: A'B'=1,6 cm kat B'T"=1,6 cm.

5. Me ToV yv@pova Kal To UnodexkaueTpo Bpiokoupe Ta onpela A,B,I kat A rou anéxouv andotaon 3,2 cm and mv &. épvoupe and
TO KaBEva TapAMNAN TG TV € Kal tapatneoupe ATt Kal ol TEGOEPIS eUBe(eq TIOU PEPAIE CUUTIITTTOUV 08 Ia.

6. TlavaBpouue Taonuela A, B, I, A kal E, oxedidoupe oe dildpopeg Béoelq Tiq anootdoelg KK', AN, MM’ HH’, kat 60’
LETAEY Twv mapaMiAwy &1 Kal €s Kal Bpiokouue Ta péoa toug. Amd To éva amd autd, To A, Pépvoupie TapdAnAn
euBela & POQ TIQ &1 Kal €5 Kal apatneoupe, 6Tt auTr Tepvdel kat ard Ta AMa onuela B, T, A kai E.

7. Tpoekteivoupe v BA kata 1cm kat épvoupe Ty TTapdAANAN mpog Ty € and autr v andotaon, 1 ornoia TEUveL TNV
Ax oto onpelo " ou efvat To {NToUpEVo.

B.1.11. KuUkAog kat otolxeia KUKAOU

1. Me Tov dlapnTn Xapdoooupe ToUG TPEIQ KUKAOUG e KEVTPO To onueio M kat aktiveg 2,4cm, 2cm kat 15mm.

2. Ta va oxedldooupe Tov KUKAO [e dldpeTpo AB mpémel va Bpoupe To kKévipo Tou Tou elval To héco O g AB Kat n aktiva
elval To Wod Tou prikoug g AB dnAadr| 1,9cm.

3. Ot aktiveg Twv {nToupévav KUKAwv Ba eival Ta uod prkn Twv dlapétpwy, dnAadr 2cm, 2,5cm kat 24mm.

4. Yxedldloupe Tov KUKAO pe kévTpo K kal aktiva 3,4cm kat opiCoupe éva onueio Tou M. Mpdgoupe dUo KUKAOUG e
KEVIPO TO M Kal akTiveg Ta unkn Twv xopdwv 2,4cm kat 4,1cm ot omofol Tépuvouy Tov kUkAo (K,3,4cm) o kabévag oe
dUo onuela A kat A’, B kat B'. Ot {nroupeveg xopdéq efvat MA kat MA” (dUo Aucelg) kat MB kal MB' (dUo AUoeLg).

5. Tpdgoupe Toug KukAoug (A, 3cm) kat (B, 2cm), mou Téuvovtal ota onuela K kat A. Tdte, autd ta
onuela anéyouv Tautdxpova 3cm ard 1o A kal 2cm arnd 1o B.

6. Emedn) 1o onueio M elval onueio toung tTwv OU0 KUKAWV avrkel TaUuTOxpova Kal otoug Ouo
KUKAOUGQ eTtouévmg N andotact] Tou ard To KEVIPO Twv KUKAWY tooUTal he Tnv akTiva Tou KaBevog
Kat emeldn) ol aktiveq Twv dUo KUKAwv elval {oeq Ba elvat MA=MB. Ouolwg Kat yia 1o onuelo
N 6a €xoupe NA=NB.

B.1.12. Enikevtpn ywvia - Zxgon emikevipng ywviag kal Tou avtiotoixou TéEou - Métpnon TéEou

B.1.10. Andotaon onueiou and subeia - Andotaon MapaAArAwy
2.
3

>

N\
1. (a) 360°, (B) 180°, (y) 90°. 5. H enikevrpn yovia AOB  eival 60° kal avtioTolyel 010
2. ,Auo v 60 501/6uo TV /120 . / 60°: 360° = 1 Tou KUKAOU.
3. Oxt, dott evay €xouv TO (D10 KETPO dev aviKouv O
{ooug KUKAOUG. 6. Karaokeudloupe 1o Tpiywvo ABIT. Me T0 HOIpOYVWUOVIO
’ 7 7 ’ 7 7 7 I ~ o A
4. Apou Ta T0&a elvat (oa Ba elva kat ot emikevipeg ywvieg Bpiokoupe Tt ol ywvieg B kat A eivar mepimou 70°, evad
/\

(o, dpa Ba eivat 360" 6=60". n yovia T efval mepimou 40°.

B.1.13. ©£oeig eubeiag kal KUKAou

1. 2xedidloue TIq MapdMnAeq eubeleq g4 Kal &. MNaipvoue éva onuelo M évw otnv &4 Kal he KEVTPo To M kat aktiva 3,6cm
YPAPOUpE KUKAO, 0 oTtolog Téuvel TV &» o dUo onuela A kat B. Ta onuela A kat B eival ta gntoUpeva.

2. Ot egamntdpeveg Tou KUKAOU €4 Kal & elval kdBeteq oty AB dpa efval JeTa&U Toug mapdAAnAeG.

3. (0) NvwpiCoue 6t N anéotaon d=4cm Tou KEVIPOU Tou KUkAou amd v eubela e efval pikpdtepn amd v axtiva tou p=5cm, 1 eubela
& TEPvel Tov KUKAo og dUo onpela, (B) étav n anéotaon d=2,5¢cm efval (on e v axtiva p=2,5cm, TéTe 1) eubela epAmTeTal oToV KUKAO
kat §xel padf Tou éva kolvé onpelo, To onuelo emagrq kat (y) étav efvar d=6cm >p=3cm, Tdte dev EXOUV Kavéva Koo onuelo.

4. Tokévipo K twv KUkAwv améxel and v eubela o andotaon KA=3,1cm. Emouévag o KUKAOQ e akTiva p=2,1cm dev €xel
Kavéva Kové onuelo pe v . O KUKAOG pe aktiva p=3,1cm €xel éva Kowd onuelo pe v €, dpa eQATTTETAL O AUTHV.
Kt 0 KUkAog pe aktiva p=3,6cm €xel U0 Kolvd onuela pe v €o, dpa TEUVOVTAL.

5. To onuelo M elval apevdg onuelo Tou kUkAou (A, 18mm) kal apetépou Tou KukAou (B, 22mm). Emopévag, n kdbetn omyv AB
eubela ¢, elval kdBet Tautdypova oTIq AKPeg TV aKTivwy Twv SUo KUKAWV dpa epartépevn kat atoug duo.

Anavtioelg otig EmavaAnniikég Epwtrioelg Autoa&loAdynong

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
NZNZITZNZIZANANNANMNZTZEIANANNMNANZNNANANZZIZTANZ
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Mepog B’ KepaAlato 2° ZupueTpia
B.2.1. Zuppuetpia wg nmpog d&ova

1. (0) Emedn 1o O aviikel 0y € €XEl GUUMUETPIKO TOV EQUTO TOU ETTOUEVWCS apKel va
ndpoupe éva onuelo oe kKdBe TAeUpd NG Ywviag kal va BpoUle Ta CUMUETPIKA
ToUG. (B) AvTiBETWG €0 Bpiokoupe To O oudpeTpikd Tou O kat Ta dMa dUo onueia
elval autd mou TEpveL 1) € TIG TTAUPES NG Ywviag.

2. Kau otiq duo nepirrtwoelq Bpiokoupe 10 O ouppetpkd Tou O. EMeldn Ta CUUUETPIKA
oynuarta eival {oa n aktiva Tou cuppeTpikoU kUkAou efval n dla pe Tou KUkAoU Tiou SOONKeE.

3. Zxedidloupe apXIKA TO CUMKETPIKS X' TOU OXUATOG 2 WG TIPOG TNV € KAl 0TI OUVEXEIA TO
OUMMETPIKO 2" Tou 2" wq Tipog TV & kat mapatmmpouue &t 8xt Ovo elval (00 pe To apxikd aMG Kal opolwg Keljievo.

B.2.2. 'Afovag cuppetpiag

o> APASON.2YM. A B ' A E Z H®© | KAMNZ:=ONPZTY X W Q
0 X X X X X X

1 X X X X X X X X X X X
2 X X

3. Xxedldloupe Toug dEoveq OUMMETPIOR TTOU egouv nAnoc: ( T 4, (

4. O dtovag oupuetpiag duo fowv kat Tsuvousvwv KUkAwv 5. (a) Ortav elval OuOKEVIpOl kdBe eubela ou 518p)(8T0[ and 1o
elvat: (a) n eubela mg Kownq ¥opdne Kat (B) n didkevrpog KOlVO KBVIpO elval ¢Eovag ouuueTploq B) Otav €xouv diago-
(n eubela Tou evavel Ta KEVTPA Kal TwV dUO KUKAWY). PETIKG KEVTPa GEovac ouppeTpiag SlVOl n dlAKevTPAC TOUG..

B.2.3. MeookdBetog eubUypaUOU THAMATOG
2. Kartaokeudloupe e kavéva kat Saprm Tnv UeookdBeto Tou AB Kal Bpiokoupe To pECO Tou A. XTn ouvéxela
KATAOKEUACOUE TIQ UECOKABETEG TWV eUBUYPAUUWY TUNUdTwv AA kat AB kal Bplokoupe Ta uéoa Toug,.
H peookdBetog TG KA Téuvel Tov KUKAO ota onuela B kat I'. Autd eival Ta {nToupeva onueia.
lMa va arnéyel eEfoou n otdon npérel va BplokeTal ot HeCoKABETO TNG AndoTaong Twv dU0 OIKICHWOV A Kal B.
lMa va anéyel e&foou mpémnel va Bploketal ot UecokABeTo TN andotaong Twv dUo Xwpeldv A kai B.
Me kavdva kal SlapiTn Kataokeud{oupe TIG HECOKABETES TwWV TMASUPWY TOU TPLYWVOU.
(a) Zuykpivoupe ta MA kat MB kat Bplokoupe ot elval (oa. ANMA 1o M elval To onueio g
HEoOKABETOU ToU AB emopévag Loaméyel and Ta dkpa Tou, dpa MA=MB. (B) Ouoiwg kat o N M N
elval onuelo e peookaBgrou, dpa NA=NB. (y) Ta onueia A kal B eival onueia tou kUkAou dpa
KA=KB. AnAadr}, To K eival onpelo g pecokabétou Tou AB. B
8. Apyovtal amnd 1o Kevtpo K Tou KUKAOU. 9. H topn tng peookabgtou Tou AB kat Tng € efval To ¢ntoluevo onuelo.

B.2.4. Zupuetpia wg mpog onueio
1. "Eotw 61t Ta ouppeTpikd Twv B kat I efval ta B’ kat I 1é1e T0 Bl Ba €xel oupueTpikd 1o BT dpa ta Bl kat BT elvat (oa
Kal Ta Jéoa Toug, wg avtiotorya otolxela Ba eival peta&l Toug CUPUETPIKA. AAMG TO CUHPETPIKG Tou M, wg Tpog To A, eival
1o M’ kat emedr) To BT €xel éva péoo ouvendyetal ot autd Ba eival To avtiototxo Tou B'T” dnAadr To GUUHETPIKO Tou M.
2. To O elval péoov g BA dnhadr) OB=0A. Ta A kat I elvat ouppeTpikd wg mpog 1o O enopévag Ba eivat AO=0r".
Enopévng 1o TeTpdnieupo ABIA elval mapaMnAdypaupo.

B.2.5. Kévrtpo ocuupetpiag

No ok w

1. KENTPOZYM. A B ' A E Z H ©6 | K AMNZ=ZONPZXTY ® X W Q
0 X X X X X X X X X X X X X X X
1 X X X X X X X X X

2. Ta dUo pwta dev €X0UV KEVIPO OUHMETPIaC. Amd Ta TPAMoUAdXapTa €Xouv N Vidua, To 8 Kouma Kal To 8 Kapo.

3. AEoveg Zuupetpiag
Kavéva ‘Eva Ao Tpeig TEooeplg lMeploodtepoug  ‘Exel KEVIPO OUMMETP(OG

Eubuypaupuo turiua X X
loookeAég Tplywvo X

loémAeupo Tplywvo X

MapaAnASypapuo X X
OpBoywvio X X

PéuBog X X
TeTpdywvo X X

KukA\og X X
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B.2.6. I‘Iaden)\sq euBeleqg mou Téuvovtal ard pia AAAn subeia

1.

2.

. Oa €xoupe 61l a= A 63° ens@r] elval evrég-extog kal ent Ta autd oy AB//AT Tepvouévav

‘Eotw o 12°. H ywvia Q kat o)\aq ol ofeleq ywvieg Tou oxnpcnoq elval (0eg pe 12°. H apamAnpwuaTiky g o £0TW
Qywvm \% Y6asiva {on ue 180° -0=180°-12°=168". 01 yovieg y Kall OAeG ol apBAeleq ywvieg Tou oxrjuartog eivat (oeg e 168°.
B= Y= 70° wq evidG-eKTOG Kal £l T QUTA TWV €3//e4 TEUVOUEVWY AT €.

B =70° 0G evIOG-€KTAG Kal Ml Ta QUTA TWV &1//8o TEUVOUEVWY aTtd €3.

/Z\+/e\ 180° wq eviOg—eKTOG Kal €M TA AUTA TWV €3//84 TEUVOUEVWY A0 &1, qu e= 180 /C\ 180°-70°=110".

a+ 5=180° wg evroq EKTOG eVANAE TwV &1//ep TepvouEvav amnd es, dpa 5=180"-a=180°"-70°=110".

and mv AA. Apa A 180°~Q=180°"-63°=117°. Emiong SlVOlB o 63 eneldn eival Afa

evTOG-eKTdQ Kal Ml Ta auw Ty BI//AA tepvopévav and v Al Apa I' B 63° agou sival
Katakopugrv. ‘Exoupe Kat 5= B 63° YlOTl elval éAL evtog-ektég kau eml Ta autd Twv AB//AI
Tepvopgvwy and v Br. Apa B—180 5=180°-63°=117".

Agou n 62 elvat dryotduog Ba eivat: 2q> 56°, dloTI eival evidg evaMAE Twv 81//82 Tspvousvcov andé v AB. Apa (p 28°.
Oqu cp Q=28" , 0OC svroq eva)\)\aE TWV &1//€o TEUVOUEVOV AT my do. En816r] akal y elval karakopurv ywvieg Ba eival
a= y 2§\ TéNoc ot a kal B elval mapanAnpwuarikés, dpa efval B 180°~Q=180°"-28° =152°.

‘Exoupe <p+1 16° —180 dL0TL elval evdg Kat emi Ta QuTA TwV &1//€o TEUVOUEV@WY Ao TNV €3, Apa elvat: (p 180° 116 =64°,
ANMG sxouue (p B 64° WG evIOG-eKTOG Kat eMMi Ta AUTA TwV £3//e4 Tsuvousvwv and my e. TéAog elval a=180° B 116°.
Efvat ©=30° WG evtog evalag Ty AL//BI" tepvopévamv and BA. Eniong e =105" we evidg evaMaE twv AA/BI
TEUVOLEVQWY ono FA ElVCll OUWG a= 6 =105" we swoq eKTOC Kal sm Ta QUTd TWv AB//AF Tspvousvwv ano AA. AN
€XOULE Kal 6+(w+q>) 180° ar[ouequ 105°+30° +q> 180° dpa (p 45° . Eival Spwe y cp 45° G evidg evaMAE
Twv [A//AB tepvopévav and BA. TEAog £=75".

Mépog B’ KepdaAaio 3¢ - Tpiywva - MaparAnAoypauua - Tpanélia

B.3.1.  Ztoixeila Tptywvou - Eidn tptywvwv

1.
2.

@2 BA WM O @A 09 @ M)A BK=KM=MA=AT=1,1cm.
IEXOUUS 601t BK=KM, MA=AI" kai BM=MTI omndte 3. AM=MZ 4. AP=PB. 5. AN=NI".

B.3.2. ABpoloua YwVIWV TPLYWVOU - I31dTNTEG LoOOKEAOUG TPLYWVOU

1.
2.

@2 BA WA QA ()2 (o)A @2 ()2 6)A A~

Zxediagoupe TUNUa Bl kat pe€pvoupe and 1o B v nuieubeia Bx g1al, ote va oxnuatiotel ywvia B=75°. Metd and
0 " p€pvoupe ™y nuieubeia 'y €rot, (hote va oxnuaTotel ywvia M= 35°. 'Eotw A 10 onpelo Tou Téuvovtal ol
nuieuBeieg Bx kat IMNy. Opwg A+ B+ F 180° dpa sival A 180°-75°-35°=70".

2xedldloupe TUNUa AB=4,2cm kal pépvoupe and 1o B v nuieubeia Bx STOl wote va oxnuatiotel yovia B 60°. Metd
ano 10 A pépvoupe TV Nuieudela Ay €101, wote va oxnuatiote! yovia A 90 AOvouaZouRs E\TO /QT]USIO ato ormofo
TéuvovTal ot npeubeleg Bx kat Ay. Me 1o poipoyvwpovio petpdue m yovia I Ouwg  A+B+ =180° dpa sival
F 180 -90° 60 =30°. Metpdpe v rAeupd Bl KQlEplOKOUUS ot elvat: BM'=2,1 cm.

Efvar Q=52° kau q) 48 (KOTGKOpU(Dl’]V) Exouus O=(p=48" viat( eival evidg evaAag Qv 81///82 Tepvouevwy ano O4.
MvwplCoupe on efval A+ 6+y 180°, apo y 180°-52°-48°=80°. Tdte duwg Ba eival B y 80° (KoToKopuq)nv)

(a) ‘Exoupe (p+35 +72° —180 OT[OTS(D 73°. (B) Exouue cp+35 +(180° —102 N 180 OT[OTS(D 67°.

®Epvoupe Ex//TA//AB, ondte 8=40° Kcucp 42° (evtoq evaANGE). Enopsquw e+cp 40°+42°=82°.

‘Exoupe 611 74° +2x=180", ondre 2x=180°-74" dpa 2x=106", enmopévmg x=53°. AnAadr, ol pookelleveg ot Bdon
yovieg eival 53° ~ N kabeua.

©a €xoupe on A+ B+|’ 180° sr[opsqu 36° I 2|'+|' 180°, ouvsmnq 3|’ 180° 36 dpa I' 48° Kkat B 96

9. TvwpiCoupe 6l A+B+|’ 180°, emouévag ZB+B+SB 180° ouvsanGB 180° onB 30° 6n)\c16nr 20° kal A= 60°.

. Kabéva ano Ta Tﬁl\(mvo OAB OBF OFA Kal OAA €xel dBpolopa \(u)vw)v 180

Enouévag, A+B+F+A+O1+Og+03+04 4 180 —720 AMG O1+Og+03+04 =360°.
Enouévag A+B+F+A+360 =720°. Apa A+B+F+A 720°-360°=360°.

B.3.3. Mapar\nAdypappo-Opboywvio-Péupog-Tetpdywvo-Tparnéllo-loookeAég Tpamnédlo

1.

@, BA V)2, ®) A () A\ 2. Téooepa. 3. PouBo Kat Tetpdywvo. 4. OpBoywvio Kat MAGYL0 TapaMnASYPAULO.
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B.3.4. 1816mreq mapalnAoypdupou-opBoywviou-pdpBou-TETpaywvou-Tparneliou-loookehouq Tparneliou

1. Me dlapavég xaptl dlariotwvoupe Ot (a) 2To 0pBoymVIo UNAPXOoUV TEooePA (0a Tplywva mou nepthapuBavel To
Kabgva amnd dUo MAeupE Tou opBoywviou kal dUo Celyn (owv Tplydvwy ota omofa To kabéva Tpiywvo TeplAap-
Bavel pla mAeupd Tou. (B) 2to pduBo umdpxouv TEooepa {oa Tplywva Tou To kaBgva meplhapBdvel and pia
TIAeUpd Tou pouBou kal dUo Celyn (0wv TPLYWvVWY TIou To kaBéva Tplywvo TepthapBdvel dUo MAEUPES Tou. (Y) 2T0
TETPAYWVO Undpxouv dUo TeTpadeq (0wV HETAEU TOUC TPLYWVW®V.

2. A6t OAeg oL KOPUPEG TOU amexouv {on andotaon and 1o KEVIPO Tou KUKAOU.

3. ®épvoupe TIg amootdoelg AA’ kat I'T" Twv Kopupdv A kai I avtioTotya and v eubeia BA, Tig #STQC'IUS lE TO
UTTOOEKANETPO Kal Tapatnpoupe Ot ival {oeg. &1

4. Yxedldloupe TG MapdMnAeg 4 kat g3 Tpog v AlT, dpa Ba eival kat Yeta&u toug
napdMnAeg. Opolwg kat es kal €4 Ba eival Yeta&u Toug mapdMnAeg dloTt glval Kat
ol dUo mapdMnAeg mpog v BA. Mapatnpoulue 6Tl elval mapaAnAGYpauuo To
OXNUA TIOU PTIAXVOUV Ol €1, Ep, €3, KAL €4.

5. Me ) BoriBela Tou dlaPrTn KataokeuAloupe TIQ dIXOTOUOUG TWVY YWVIWDV evOq
napaMnAoypduuou Kal mapatneoupe GTL QUTES TEUVOUEVES OXNUaTiCouv éva
0pBOYWVIO TIaPaMNASYpapo. p

6. Me ) BoriBela Tou dlaPrT Kataokeudloupe TIC dIXOTOUOUG TWV YWVIDV evog opBoywviou Kal mapatpeouue OTl

QUTEQ TepvOueveg oxnuartiCouv éva tetpdywvo. (a) Me T BoriBela Tou dlaBrT Kataokeudloue TIQ diXOTOUOUG

TWV YOVIOV VOGS TETPAYWVOU KAl TTapatneoUpe OTL auTég elval ol dlaywvieg Tou. (B) Me ) BorBela Tou diafnm

KaTaokeudloupe TIG OLXOTOMOUS TV YOVIDV evdg pOUBOU Kal apatneoUpie 6Tl autég elvat ot dlaymvigg Tou.

Eival {oa, wg andoraon peta&y duo napaAMiAwy eubelwv.

To AOBK efval pdupog, emopgvwg ol dlaywvieg autou dixoTodouvtal kabétwa. Eival (oeg.

9. (a) Enedn) ABLBI™ kat AT LBI™ 6a efvar AB//AI kat emnedr) AALAB kat BI'LAB 6a efvar AA//BI. Enopévag elval
FA=AB=3cm wg andotaon petatl twv AA/BIT, ald kat AA=Blr'=4cm wq andotaon peta&y Twv AB//AT
Mapatnpeoupe, 6Tl To TeTpdnAeupo ABIA €xel TIG anévavtl TAeUPES (0eq kat TapdMnAeg. (B) Metpdpe pe To
urtodekdueTpo Kat Bpiokoupe BA=AI=5cm.

®© N

Anavtnoelg otig EnmavaAnnrtikég Epwtroelg Autoa&loAdynong

A ONOMAZIA ZEYTOYZ TQNIQN 2XEZH
MAPAA. EYO. TEMN. AMNO EYOEIA  IZEX  NAPAMNAHPQMATIKEZ
“ENTOZ ENAAAAZ” X
“EKTOZ ENAAANAZ” X
“ENTOZ EMNI TA AYTA” X
“EKTOZ EMNI TA AYTA” X
“ENTOZ-EKTOZ ENAAAAZ” X
“ENTOZ-EKTOZ EII TA AYTA” X
r EYOYFPAMMA APIOMOZ A=ONQN ZYMMETPIAS
2XHMATA 0 1 2 3 4 5 6 7 8 9 10 11 12 'Exelkévrpo oup/tpiag
EYOYTPAMMO TMHMA X X
FONIA X
KATAKOPY®HN MONIEX X

ENTOZ ENAAAA= TQNIEZ X
TYXAIO TPIFQNO
IZOZKEAEZ TPIFTQNO X
IXOMAEYPO TPIFQNO X
TPAMEZIO X
I>OZKEAEZ TPAIMEZIO X
TYXAIO TETPAMNAEYPO
MAPAAAHAOIPAMMO
OPOOIQNIO X
TETPATQNO X
POMBOX X

X X X X

21-0027 book.indb 247 16/1/2013 9:51:58 pp



- 248 -

Mépoc " - AApaBnTIKO eUpETTipLo Spwv

ANQABNTIKO eupeTrpLlo SpwV

a/a | Opol Zehideg a/a | Opol Zehideg
1 [ Ayvwotog g e&iowong | 73 38 | Aixotopog ywviag 167, 196
2 | Ak€palo PEpog 57, 69 39 [ Auvduele 20, 31, 61, 69,
3 | Aképatot apibuol 115, 144 137, 140
4 | Axtiva kukhou 188, 196 40 | Eidn yoviwv 170, 196
5 [ Avaywyo kAdopa 38, 54 41 | E{dn eglonoewv 73,78
6 | Avd\oya moad 96, 110 42 | E{dn tetpanielpwyv 225, 226
7 | Avaloyia 91, 110 43 | Eidn tprydvawv 218
8 | Avt{Betol apiBuol 118, 123, 144 44 | ENaxioto Kowd
9 | Avtikeiueveg nuieubeleg | 149 MoA\arAdoto (EKT) 27, 31

10 | AvrigetaBetikny diémra | 15, 31, 48, 54, 45 | E&lowon 73,78
123, 130, 144 46 | EEwtepikn| eubela kukhou | 193, 196
11 | Avtiotorka otoixela 155 47 | Emtikevren yovia 190, 196
12 | Avtiotoryo t16€0 48 | Emi\uon eElowong 73,75,78
enikevrong ywviac 190, 196 49 | Erpeplotiky ©dLotmra 15, 31, 48, 54,
13 | Avtiotpogot aplbuol 48, 54, 130, 144 130, 144
14 | Avtiotpépwg avéioya 50 | Enimedo 150, 195
nood 107, 111 51 | Etepdonpol apiBuol 115, 144
15 | AZovag ouppuetpiag 204 52 | Etepwvupa kAdouara 38, 54
16 | AmOAUTN TIur) aptBuou 118, 114 53 | EuBela 149, 195
17 | Andotaon 159, 184, 195 54 | EuBUypaupa oxrfuata 154
18 | AplBunmg 35 55 [ EuBUYpAUUO TUrua 148, 195
19 | Apvntikol aptBuol 115, 144 56 | EukAeidela daipeon 25, 31
20 | Aptiog aplBuog 11, 31 57 | Epartéueva tuniuata 193, 196
21 [ Apaipeon 15, 31, 45, 54,60, | 58 | Epartouévn 193, 196
69, 126, 144, 59 | Epetng ywvieg 173, 196
22 | Apaipeteog 15, 31 60 | Huierimedo 150, 195
23 [ lMvoépevo "yiaott" 38 61 | Hueubela 149, 195
24 | pagikn mapdotaon 99, 107, 110, 111 | 62 | ©etiKol aplBuol 115
25 [Twvia 153, 196 63 | 1016Teg duvAuewy 140, 144
26 | Aekadikr) TN 11 64 | 1016tNTEg MPdEewV 123, 130, 144
27 | Aekadikd kKANdoua 56, 69 65 | Id1dTNTeg TeTpamAeUpwy | 229, 230
28 | Aekadikd PEPOC 57, 69 66 | loa oxrjuara 155
29 | Aekadikd ouotnua 11 67 | looduvaua k\douara 38, 54
30 | AeutepeUovta otolxela 68 | Kabeta eubuypaupua
TPLYWVOU 219 TUruata 171, 195
31 | AladoxIkég Ywvieg 173, 196 69 | Kabetec eubeleq 171, 195
32 | Aaipeon 25, 31, 50, 54, 70 | Katakopugriv ywvieg 176, 196
60, 69, 133, 144 | 71 | Kévtpo ouppuerpiac
33 | Alapeteog 25, 31 OXNHATOQ 212
34 [ Alaip€mng 25, 31 72 | K\uaka 91
35 | Alduetpog KUKAoU 188, 196 73 | Kéokivo Tou EpatooBévn | 29
36 | Aidtagn aplBuwy 11 74 | Kompla dapetdmrag | 28, 31
37 | Awatetayuévo Celyogq 88 75 | KiBog aplBuou 20
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ANQABNTIKO eupeTrplo dpwVv

- 249 -

a/a | Opoi Zehideg a/a | Opoi Zehideg

76 | Kuk\ikog dlokog 188, 196 111 | Mpooetaiplotikr| domra | 15, 31, 48, 54,

77 | Kikhog 188, 196 123, 130, 144

78 | ANdyog opoedwv 112 Mpdonua 115
peyebwv 91, 110 113| Mpdobeon 15, 31, 34, 45, 54,

79 | Adon 73,75, 78 60, 69, 122, 144

80 | Meygbuvan 91 114 | MpooBeteonl 11, 31

81 | Méyiwotog Kowvdg 115 Mpookeiueveg ywvieg 154
Aaipgtng (MKA) 27, 31 116 | MpoTepaldTTa TWV

82 | Metdg aplbudg 45 npdEewv 21, 31, 69, 144

83 | Mewwt€ogq 15, 31 117 | MNpwtol petagu Toug

84 | Méoo eubuypdupou aplBuof 27, 31
TUNUATOG 160 118 Mpwtog apBusdg 27, 29, 31

85 | MeookdBetog 119 Pntol apBpol 115
eubuypduuoU TURuatog | 206 120 | PiCa eElowone 73,78

86 | Métpo ywviag 165 121 | Znueio 148, 195

87 | Mnkog eubuypdupou 122 | 2uikpuvon 91
TUARUATOC 159 123 | Z101KEla TPLYWVOU 218

88 | Moipeq 165 124 | Ztpoyyuloroinon 12, 57

89 | Molpoyvwudvio 165 125 | ZUPLETPIKA WG TIPOG

90 | Movddeg pérpnong 65,66, 69, 158, 159 eubeia 200

91 | Niootr) duvapn 20, 31 126 | ZUPETPIKA WG TIPOG

92 | Niootd 35 onueio 210

93 | Oudonuot apibuol 115, 144 127 | ZuumAnpwuatikés yoviee | 176, 196

94 | Ouwvupa kKAdopata 38, 54 128 | 2UvBeTo KAdoUa 50, 54

95 | OpBokavovikd ouotua | 88 129 | ZUvBetog aplBudg 27, 29, 31

96 | Mapdyovteg yivougvou | 11, 31 130 | ZuvteAeomc avaloyiac | 96, 110

97 | MNapdM\nAa eubuypauua 131| Zuvtetayuéveg 88
TuruaTa 180, 195 132 | 2x€on avaloyiag 91,110

98 | MapdMinAeg eubeieq 180, 195 133 | TeBAaouévn ypauun 154, 163

99 | MapanAnpwUATIKES 134 | TéAewa daipeon 25, 31
yovieg 176, 196 135 | Teuvopeveqg eubeleq 180, 195

100 | Mapdotaon apBunTIky | 21 136 | Téuvouoa KUKAoU 193, 196

101 | Mapdotaon aplBuwv 116 137 Tetaypévn 88

102 | Mapovouaotrg 35 138 | Tetunuévn 88

103 | Mepluerpogq 163 139 Tetpdywvo apiBuou 20

104 | Meplodikdg dekadIkOg 140 | TA&O KUKAOU 188, 196
apLBuog 135 141 | Tunomonuévn UopoeN

105 | Meptttdg aplbudg 11, 31 apBpou 63, 143

106 | MnAiko 25, 31 142 | YrnepBo 107, 111

107 | MoA\amAaclaoudg 15, 31, 48, 54, 143 | YnodlaotoAn 57, 69

60, 69, 130, 144 144 | YnéAouro dlaipeong 25, 31

108 | MoAAamnAdolo apibuol | 27, 31 145 "Yyoqg 219, 225, 226

109 | Mocootd 80 146 | duolkog aplBusdg 11, 31

110 | MpdPANua 75, 82,102 147 | Xopdr| kUkAou 188, 196

21-0027 book.indb 249

16/1/2013 9:52:00 pp



21-0027 book.indb 250 16/1/2013 9:52:00 up



21-0027 book.indb 251 16/1/2013 9:52:00 up



241-250 kik.indd 252

BdaoeiTou v. 3966/2011 ta d1dakTIKA BIBAia Tou AnpoTikou,
Tou [Nupvaoiou, Tou Aukeiou, Twv EMA.A. kai Twyv ENMA.Z.
TutrovovTal atré 10 ITYE - AIODPANTOZ kai diavépovTal
dwpedv oTta Anupooia Zxoheia. Ta BiBAia ptropei va
diatiBevTal TTpog TTWANCN, 6Tav épouv oTn JeCId KATW
ywvia Tou eutmpoaBO@uAAou évdeign «AIATIOETAI ME
TIMH MQAHZHZ». K&Be avrtitutto TTou d1aTiBeTal TTPOG
TTWANON Kal Bev QEPEI TNV TTAPATTAVW £vOEIEn BewpeiTal
KAEWITUTTO Kal O TTapaBATng OIKETAI GUPPWVA HE TIG
dlata&eig Tou dpbpou 7 Tou vopou 1129 Tng 15/21
Maprtiou 1946 (PEK 1946, 108, A").

ATToyopeUETal N avamapaywyr OTToIOUOHTIOTE TURUATOS
autoU Tou PIBAiou TtoOU KaAdmTETQl QATTO  OIKQIWUATA
(copyright), n n xpNon Tou o< oTToIAdNTTOTE HOPPH, XWPIC
™ ypamrn ddcia tou Ymoupyegiou [Maideiac Kai
Opnokeuudrwy, lNoAimouou kar ABAnticuou / ITYE -
AIODANTO:.
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