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[TPOAOTOL

Zw Anpotikd oxodeio odokAnpudnke o nputos kukdos tns Baoikns
eknaidevons, Zto lyuvaoio, 0a otnpixtouue ots ywwoels nov
anoktnoape pexpl twpa, ba ts aglonoinooupe Kal 6a npoonabnoouvue
va TS avantugoupe Kol va TS OIEUPUVOUYIE.

2TV nopela aveh, lows Slaniotwooupe ot of yvwoels nov dlafetoupe dev
enapkouv navea. fpéne, doindv, va ouundnpwdouy katidinda kar petd
va npoxwpnaouue ato enduevo Brpa, otov véo npobAnuatioud Kar tedos
atnv Kawoupla yvwon. Ecol, pe t Sk pas npoonddeia kol napadinda
pe tn Bonbera kar tnv kafoonynon tov Kadnyntn pas, 0a Katapepouye,
dlor pali péoa oty wEn, va avantoEoupe TS Suvatotntes pas,
NPoTOETOVTas, o1 Hovo yvioels addd Kar veéous tponous va Tis anoktouue.

Ta Mabnuatikd ta yvupifouue ws éva oxolIko pabnua. Aev npéener duws
va pelvoupe povo o avto. Ooa neploodtepa Mabnpatika Eepovpe Kal
XDNOWONoIoUpE, TOO0 KaAUTEPa epunvevoupe Tov KOoHo pas Kal Tedikd
tov Katavooupe. Eival €vas Kwoikas anapaftntos yia thv Karavonon
Tou Koopou pas, nov Aercoupyel onws n “yAuoaa” npoypapuatiopov
otous vnodoyiotés, Ooes neploodtepes “féfers” Ecper kavels ano
avth t “yluooa’, dndadn ta Mabnuatikd, tooo kadutepa afionorei ts
Suvatotntes tov pvadov tov. Enions, ta Mabnuatikd ev eivar andd éva
epyodeio ya t Bedtivon Ty atoukav emidooewv, aldd évas Baoikds
poxAos nov Bondaer tnv Komwvikn avantugn.

7o BiBfio avto pidodoEer va anotedéaer éva Brpa npos tis Katevfuvoels
autés, Eivar ypouuevo ouupwva pe to iabepatiko Evialo lThaioro
Mpoypauudrwy Znovdwv (AEMNE) kar to véo Avafvtikd [lpoypauua
Znovowv (AMZ) yia ta Mabnuatikd tov Tvuvaciou, Kabws Kal TS
TUYKeKpIEVES npodiaypapes Kal oonyles tov laivaywyikou lvotitovtou.

ZNUavTIko Xapaktnplotiko tov BiBAiov autou eivar ot n napovaiaon tns
Oewplas neplopiCetar ouxva, yia va aphioel 0Tous Habnres th ouvarotnta
va avantv&ouwy, pe th Bonbela twy Kabnyntwy tous, th Oloioénon, tn
Sokyn, Tnv Epeuva Kal téos tv avaykala auvfeon.



O dpaotnpidtntes nov  npotelivovial Kol nponyouvtal tns fewplas,
éxowv otaxo va vndpEer o npobinuatiouds kar n avalntnon nov 6a
pas odnynael oty avaykn va avantuEoupe thv Katddindn Bewpia,
Etay, yivetar pavepo ot n Bewpia eival anotedeapia pas TuyKeKpUEYNS
avalntnons Kal oxi autookonos. 0onyos o auto tov Bnuatiouo 8a eivar
Kal ndA1 o auvadedpos kabnyntns tov Tyuvaaiou, nov Xupis t GiIkn tov
ovaiaotikn auubodn tinota dev ofokAnpuverar,

Motevoupe ot or yovels wwv padntwy tns A' Tuypvaoiov yvwpilovv
Kadd, ou o auth v nAikia to onuavoKatepo Jev eival n ouvexns
TUOTUPEYTN YWHoEWY — NOU PaivovIal ateeiites Kal ouxvd pevouy
otepes — affd 0 tponos nov anoktdtar oe Kde nepintwon N anapaitntn
ywon. Av otov tpono auto npootedel kal n pEPOOOS eunéowons Kal
a&lonoinons s, tote autn N yWwon najpvel d1a0taoels Tov noAuTiuoy
ayaBou Kar tns Kowwvikns a£ias, nov napapevel 0 tedIKas otoxos Kade
EKNAICEVTIKNS O1a0IKAO10S.

Stnv enoxn pas, nov dla petabidfovear taxvtata — kar pall tous of
Oewpies, o1 anogers kal ol 0éoels — Kavels Oev 1oxupifetal ou éva
oxodiko Bifio pnoper va owvbéaer dles tis andyels kar va nepiddbel,
aT0 TUVOAD TNS, TNV eKnaISeUTIKN eUnelpia Toowy alviv.

Qs ovyypageis tov Bibliov, ba ecjpaote evtuxels av o1 owvddedpor
Kabnyntes, adfd kar odor o1 evdlapepduevol, oteifovy oto Mardayuyiko
lvotitouto Ts Kpioels Kal Ts napatnpnoels tovs, Wote va yivel katd to
duvatov kadutepo touto to Bibfio. To nooooto tns “adriberas” nov auro
nepiéxer Ba dreupuvder atav n npoonddera yiver mo ouddoyikn. 1" avtn
v “adneia” nov, onws Aéer o EAvtns:

"Aves twpa pwtovy ol payor
Ha 01 aoTEPES anokpivoveal Katd npooeyyion’.

01 ovyypapels
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Auvupsn‘; cpuolev apibpwv % =
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® Yroloyilw SuvAuEIG e UIKPO EKOETN Kal .
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®  E@apud{w tnv mpotepaidTnNTa Twv Mod&ewv o
Kal MapevOETELG
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(] Yrrvoyt(w TO rm/\tKo Kal TO UNGAOLITO NG EUKAEIDIAG 5lalp€OT7¢ 5uo akepaiwv kat
ypdow TV 106TNTA QuTrig

®  Karavod Ot ot ekppdoelg: “O A eival moAAanAdoto tou 87, “O d eivat dlaipgtng Tou A” .
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-10 - MEPOZ A’ - KepdAaio 1o - O1 puoikol aptBuol

7

- OfAcls va £xels N va FEgels;
pWINoe o Belog Tov avnyid tTou
AlyO TIpLV TOV QrOXAIPETOel OTO
aePOdPOUIO.

To ayopt koitaée 1o Belo Tou pe
ueydAn aropia mpoonabwvtag
va kataAdBel TL evvoouoe e TNV
£0WTNON TOU.

- OZAels va gxels Wodymata W
va Fégels yi' avtd;
oupumnAnpwoe o Belog Tou.

Mplv akopa TipoAdBel To Ttaidi va

arnavtroel, o Belog Tou CuvEXIOE:
- Tlggdoaue duogea otTis dlaxowgs. Twea glval Zadtiubglos, eyw yveliw otn
dovAsid nov ki gov agxifels to Tvwvdalo. Oa o¢ Favadw Tov xgdvov To Kalokalgl
kat fa ¢ioal ¢va xgdvo xau wla tdfn ugyaAvtegos. ‘Emiace 1o aydpl and Toug
(WHOUC KAl KOITWVTAG TO OTA PdTia TTPOobeoE:

- Q¢ F¢Aw va uov asavthogls Twga. ©a o¢ Favagwthow Tov Xgdvov. ‘EXELS, Aohddv,
KalQd va To Yafsls, va Kdvels wioléosis, va @Tidfsls toToglss kal wiffavd ogvdgua,
va okeeTels. Kvglws avtd: va okeeTtels, elte, oplyyovtdg Tou Ta xgpla.
“MapakaAouvtal ot emPdTeg ™G TTMong yia Mapiot va poceABouy otov EAEYX0 TwV
elormplwv”, akouotnke 1 avayyehia and ta peydagpwva.

- Kat kolta, av dev éxeis olyovgn asdvtnon, dev #eigdfel. Hdiadgoun avth
wdogel va afifel Wegloodtego. To WvaAd wdogel va @TIdfsl udvo Tov gvav
oAdkAngo xdouo. “KaAn wogsia, aydgl uov”.

- KaAd tafidi, 9¢ls..

APAXTHPIOTHTE2 1A THN TA=H

H Td¥n ¢ivau n idia éva Tafidi. Eival wia diadgoun asd okéyn o¢ oxéyn, add wia
YWWUN 0 WA AAAN, add WA £K@QAON Of £vaV GVANOYIOUD. AndOVELS WOV GVU@EWVOVV,
YVWIES Wov glval dlapogeTikes, Idges wov diapogeuvovtal, owwdéTovv véss yYWiogls Kal
wooolétovv gudeigiss. HTewgia avastvooeTal UETA add Tov OXETIKD 18Qo8ANUATIONT
Kal Tov didAoyo Wwov yivetal uéoa otnv tafn. Elvar n TeAikn #éon othv odola
KATAANYoVUE, apov dokiudooviue Kal gdaAndevooviue Th okéyn uas. AKgLéws yt avto
woonyovvtal ol oxeTIKES dgaotngidotntes. Méoa ad’ avtés fa wgoéAnuatioTovius kal
fa exepdoovius v ddoyh uas. D¢ onualivel dti o¢ dda Fa éxovue asavthogls Kal
dTt dha fa ta wdogéooviug udvol uas. T avtd glvatl kai ol dANot. Agkel va nddoviug
V' akovug Th yvwun tovs. Hokéyn twv dAAwv Ga @det th dikh nas éva énpa
wagadtga. 2’ avtd uas ovvtovifel xal uas gonfdtast o xalfnyntrs uas. ‘Onot naji xai
onadikd fa xatagégoviue Wegloodtega. As agxiooviug Aonddv.
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A.1.1. duokoi aplBuol - Aldta&n Guoikwy - ZTpoyyuAoroinon

Add To ANuoTIkd oxolelo udlaus thv évvola tov @vaikov agiuov. Ztnv Wagdygago avth
yivetal e8avdinyn tns évvolas, Ths JIATAFNS Kal ThS 6T@oyyvAowoinons Twv @valkiy agiiuiv.
Méoa add Tis dgaotngidtntss, wov axoloviovy, Ba Wgoadaticovus va fFavadvuntovus avtd
wov gxovue wdlel kau va ta diaTvdwooviug Ug o 0QYAVWUEVN GKEYN.

APAXTHPIOTHTA 1n

AidAeée vav Tpipngio aptbud. Bpeg dAouc Toug dIapopeTIKoOUS TOIYTPIOUG aplBuouc
nmou mpokKUnTouv dtav evaiddéeic ta yneia tou apibuou mou dldAeéec kal yodye
autoug e GAoUG Touc duvatouc TPATTOUG.

[Moiog eival 0 UIKPOTEPOG Kal TTOIOG O UEYAAUTEPOC,

lodye SAouc Toug apiBuouc tou Poprikee ue oelpd auvéouoa, dnAadrn amd TO

UIKOOTEPO TTOOC TO UEYAAUTEQO.

211 OUVEXEIQ, YPAWe Toug BI1ouc aplBuous ue pbivouoa oeipd.

APAXTHPIOTHTA 2n

la va BabBuoAoyrioouue gva BepUOUETOO aKOAOUBOUUE UIQ OUYKEKDIUEVT
uebodo: To aprivouue oTov MAYo QPKETN WPQA Kal OTo onueio mou 6a orabel
0 UdPAPYUPOG ONueElDVOUUE TO UndEv (0°). 2T OUVEXEIQ TO apriVOULE UECA
o€ VePO Tou Bpdclel kal oto onuelo rrou Ba orabel 0 udPAPYUPOC ONUEIDOVOULE
TO €KaTo (100°).
2KEWYouU Kal diarunwoe gvav TP0To UE TOV Omoio 6a Urmopouoes va
ONUEIWOEIC KAl OAEC TIC evOldueoes evOelEelg.

Ovuduaote - Madaivovue

OLapBuo( 0, 1,2, 3, 4,5, 6, ..., 98, 99, 100, ..., 1999, 2000, 2001, ... ovopdZovral
puaolkol aplBuol.

P KdBe puaolkdg aptbudg éxet évav emduevo Kat évav mponyoUevo GUOLKO
aplOud, ektdg and to 0 mou €xel povo enduevo, To 1.

Ot puolkol apBuol xwpiCovtal oe dUo katnyopieg: Toug ApTioug 1 {uyoug Kal
TOUC TepLTToUg 1] Hovouq.
® ApTtiol A&yovtal ol pualkol apiBuol Tou dialpouvtal Ue To 2 Kal TiepItTol exkelvol Tiou dev

dlaipouvtal Pe To 2.
¢  Todekadikd ouotnua apiBunong divel Tn duvatdtnTa va oxnuatiCouue To anepLlopLoTo

ANB0G TWV PUOIKWY APIBUWOY XOENOLUOTIOIVTAG JOVo Ta O€Ka yvwotd ynola:

0,1,2,38,4,5/6,7,8,9.

»  H duvardétnra autry undpxet yiati n a&ia evog Ymoeiou kabopiletat kal and

B€on nou katéxel, dnAadr| T dekadikr) TAEN Tou (LovAdeg, dekddeg, eKATOVTA-
Oeq, XINAdeQ, dekAdeg XINADES, eKATOVIADEG XINADEG, ...).
® 270 €&ng Ba xpnoluomnoloUue Ta Mapakdtw oupBoAa:

TO = ToU onuaivel “locog ue”,

TO < ToU onuaivel “UKpPATEPOG amnd” Kal

TO > TIOU Onuaivel “peyalutepog angd”.

»  MmopouUue mAvta va ouykpivoupe U0 GpuUAOIKoUg aplBpous HETAEU TOUG.
Enouévwg €xoupe T duvardtnra va dlatd&oupe Toug PpuOlkoug aplBuoug and
TOV MIKPOTEPO TIPOG TOV PEYOAUTEPO, dnAadY pe al&ouoa oelpd PeyEBouq.
MNa nmapddetyua: 0<1<2<3< ... <10<11<12< ... <297< ... <1000< ...
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¢ H duvardmra autr, g JATAENG TwV PUOIKWY APIBUWY, ETIITPEMEL VA TOUG TOTIOBET-

ooupe TIdvw oe Jla eubela ypaun /@g
|le TOV TIaPAKATW TEOTIO:

AlaA€youpe aubalpeta €va onpueio
O g eubeiag, Tou To Aéue apxn,
yla va Tapaotiooupe Tov apleud 0. @

OT1To

B T
2 3

Y

Metd Oe&ld and 10 onueio O -
dlaAéyoupe éva AAo onuelo A, B T
Tou maplotdvel Tov apBud 1. Tote, e povdda pérpnong to OA, Bpiokoupe Ta onueia
TIoU TtaploTtdvouy Toug aplbuolg: 2, 3, 4, 5, ...

: _
A n E
1 45 6 1 4 9
A nE

2TPpOoYyYUuAomoinan
_3AW§NP@HHA3U

A\ ToU EupwkotvoBouAiou.

' [atl dev avapgpbnke 1o akpIBEC MANBoc Twv 454.018.512 nmoAirwv ¢ E.E.,
KaBwae Kal 0 akpiPrc aptbudc twv 337.922.145 nou eixav dikaiwua Ynepou;
larti, avtiBera, otnv nepinmtwon Twv 732 eUupwBOUAEUTWV, avapepbnke o akplBric
apl6uadc,

[1ote emTpeEneral va xenoidorolouue autry 1 dladikaoia MEOOEYYIoNG eVOC
QuUOIKOU aplBuoU;

S5 2ZKepTonaote

H dpaotmpidtra aut pag odnyel va mpopAnuatiotolpe yiati oe apiBpous, onwg 1o akPIBEQ
ANRBoc Twv moAitwv NG E.E., de xpetdletal va avapepboupe pe akpiBela, evaw oe AAoOUG, OTwg
0 aplOuU6S Twv eupwPBouleutwy, aratteital akpifela. Mdte, yevikdtepa, n akplrg datunwon
evog aplBuou eival avaykaia;

>V meplmtwon Tou MANBoug Twv MoAITwY 1 Twv Ynpopdpwyv TG E.E., autd nou kupiwg
evolapgpel elval n “Tdén peyeboug”, T.x. Ta ekatoupupla. Evd yia Toug eupwBOUAEUTES O
aKPIRNC aplBuog elval anapaitnTog, m.x. ot Yneopopleg.

Ao Ta rapandvw eivatl pavepd otL xpeldletal pia dladikaoia Tou pag Bonbdel va ekppAoouE,
e TPOMo Kolvd amodektd, évav Quolkd aplbud yla tov orofo dev arnatteral akpiBela. Ma
napddelypa 1o UPog evog Bouvou mou eival 1987 m., Aéue, ouvnbwg, 2000 m. Evd o aplBuog
evog Aepwvou, To AOM 11 0 TaXUOPOUIKOG KwAIKOG avapepovtal Tavta e akpiBela.

Ovuduaocte - Madaivovue

MoMEQ opgc avtikaBloToUue évav QUOIKO aplOUd UE Jla TIPOOCEYYIOoT) Tou,

ONAadn kKArolo AANO Alyo UIKPOTEPO 1) Alyo peyaAutepd tou. Tn dladikaoia autr

Vv ovoudloupe oTpoyyuAoroinon.

A va oTPoYYUAOTIOINOOUUE €vav PUOIKO aplOud:

— lMpoodlopiCoupue TNV TAEN otnv oroia Ba yivel n otpoyyuAortonon.

— E&etdloupe 10 Ynopio TNQ auéows Pikpdtepng TAENC.

— Av autd eival dikpdtepo Tou 5 (dnAadn 0, 1, 2, 31} 4), To Yneilo autd kal dAa
Ta Ynola Twv UikpdtepwyY TaEewv undeviCovtal.

— Av elval peyaAutepo 1) ioo Tou 5 (dnAadn 5, 6, 7, 8 1 9), To Ynopio autd kat OAa
Ta Ynola Twv UIKpdTepwy TaEewy avtikabiotavral arnd To undev kat To Yneio me
TAENG otpoyyuloronong au&dvetat katd 1.

Y
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4

1.

ENEE R

[TAPAAEITMA - EQAPMOIH

Na otpoyyulononBei o apiBucc 9.573.842 otic (a) ekatoviddeg, (B) xihiiddeg, (y) ekatouudpla.

Taén orpoyyuAoroinong: eKAatovtAde.

MponyoUuevn Téén: 4 < 5. To 4 kal GAa Ta MEOG

Ta deE1d Ynopla avrikadiotavral arnd 1o undév. 9533542 =» 9533500
Taén orpoyyuAoroinong: XINAJEG.

MponyoUuevn téén: § > 5. Oha ta

npog ta deEld Ynoia avrikabiotavral

and 1o undév kat 1o 3 yiveral 4. 9512842 =» 9534.000
Taén orpoyyuAoroinong: ekatoupupla.

MponyouUuevn Tdén: 5 = 5. OAa Ta

npog ta de€ld Ynoia avrikabiotavral

and 1o undév kat 1o 9 vivetar 10. 95134842 = 10.000.00%‘?
A>KH2EI> KAl TIPOBAHMATA

lodye e yneia Touc aptBuous rmou divovral MapakdTw 0 QUOIKN YAWooaQ:
(a) dlakdola mevte, (B) emtakoola Tpldva duo, (y) eikoot xINAdeg okTakdola deka Tpia.

lodye oe puolkn yAwooa toug apiBuouc: (a) 38.951, (B) 5.000.812, (y) 120.003.

[Motot eival ot Tpelg mponyouuevol aplBuol Tou 289 Kat ool ot dUO ETTOUEVOL;
TortoB6stnoe oe auéouoa oeipd Touc aptbuoug: 3.515, 4.800, 3.620, 3.508, 4.801.

TortoBetnoe 10 KardAAnAo ouuBolo: <, =, >, oTo KeVO UeTAéU Twv akBAouBwVv aplBuUwV:
(a) 45...45 (B) 38...36, (y) 456...465, (0) 8.765...8.970, (g) 90.876...86.945, (o1) 345...5.690.

Karaokeuaoe gvav asova ue apxn 1o onueio O kat uovada OA (oo ue 2 cm. TorroBetnoe
Ta onueia B, ', A, E oe anoordoeic 6 cm, 10 cm, 12 cm kat 14 cm avtiotoixa. loiot
aptBuol avtioroiyouv ora onueia autd;

TortoBstnoe gva “x” ornv avtioroixn 6€on. SQ3TO NABOS

(6) 210 onueio \ avriotoixel o apiBuog 1050.
(1)  >to onueio M avrioroixel o apiBudc 1200.
(ta) >to onuelo N avriotolxel 0 apiBudc 1875.

(@)  >tov apiBud 5780901 10 undev dnAwver armouoia dekdowv Kal xIAIAOwV. 1] [
(B) Agka xiAiddec eivail pia dekdda xiIAlddwv. C1] [
(y) 2 ua rievrarjuepn ekdpoun 6a yivouv mevre dlavuxTELEUOELG. ] L[
(0) Amd tov aptBud 32 wc Kai Tov aplBud 122 undpxouv 91 aplBuol. C] [
(€) e oKTWw nuEpec ano onuepa, rou elvai MNeurm,ba eival [Napaokeun. C1] [
(ot) Ano v 12n oeAida tou BiBAlou uexpl kat v 35n eivai 24 oeAldeq. ] L[
(Q)  Aev unidpxel pUOIKOG aptBuos ueta&u Twv aptbuwv 2 kart 3. ] [
Ol enoueveC TEOOEPIC EOWTTIOEIG 1k mEY N
avaggpovtal oTo oxnua. 0150 ,
(n) 210 onueio K avrioroixel 0 apiBuog 370. 1 [
L1
1 [
(I I

2TpoyyuAoroinoe otnv nAnoigorepn ekarovrdda Touc aplbuouc. 345, 761, 659, 2.567,
9.532, 123.564, 34.564, 31.549 kat 8.765.

2Tpoyyuloroinoe Tov apiBud 7.568.349 o1ic MANCIECTEPES: (a) OekddeC, (B) EKQTOVTADEG,
(y) xiAlddeg, (8) dekddeg xIAIddeg, (€) ekaTtovTddeg XIAIADEC.
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A.1.2.MpdboBeon, apaipeon Kat MOAANMAACLIATUOG PUOLKWY APLOUWY

Magaxd™w fa acxoAnfoviue ue tis “8gdfets” Twv euowv agihwiv. To ovolactikd “8gdfn”
WOKVWITEL audd To ghiUa “BedTTw” wal dnAwvel wia dgdon h evégyela. Ot agifuol Bov éxoviue
yvwolosl Ugxgl TWea vAodolovv avdykes Ugtgnons. ZvvieTes UeTENOES WQOKWITOVY audd audNés
ueTghogls ue ™ didikacia Twy $gdfewy, ddws yla Wagddelyua Ths Wwedodeons xal tns agalgsons.

?

APAXTHPIOTHTA 1n

O dimAavog riivakac divel ta abBpolouata, dnAadr ta 0l1(2]3(4(5|6(7|8]9
arroteAéouara e mpdobeonc Twv LOVOYn@IwV olol1l2(3]4]|5(6]|7]|8|9
QPUOIKWV aplBUwV. 111]12(3[4]|5[6]7/8[9]10
Ti mapatneelc yia v npdobeson ue 10 0, 212(3|4|5(6|7|8[9]10]/11
[1ooor apiBuol uropouv va rmpoorebouv kabe popd, |3 (3 |4|5(6(7|8[9|10[11[12
Auvo aptBuoi Exouv dBpotoua 12 katr dlagpoped 2. 41415|6(7]8|9[10]11]12]13
Mriopeic va Bpeic Touc apiBuouc autouc, 5]15|6|7[8]9]10]11[12[13] 14
SUykptive Ta aBpoiouara 3 + 6 kai6 + 3 kat uerd ta |[61617 1819 110/11[12118]14/15
aBpoiouara (5+4) + 2 kai 5 + (4+2) 7] 7|8]9[10]11]12J13|14[15| 16
Alardnwoe 1a ouunepdouard oou. 81819 [10111112/13/14|15/16]17
drd&e va rapduolo rivaka yia tov moAAaniaciaoud, 9 [ 91011 [12[48]14]1516]17[18

! i AlaTUnwoe Ta avTioTolXa EpWTTMATA KAl MEooTtdonoe va dwWoEIS TIC KATAAANAES aravrioelg.

E 2xkepTonacte
I"Iaf)aTnpoUue Ot KABe PoPA unopoupe va MPooBEcouPe dUO UOVO aplBUoUC, CUVETWS
arnd ta Leuydpla Twv apBuwy Tou éxouv dbpotoua 12, dnhadn 9+ 3, §+4, #+5, 616, exeivo
mou €xel dlapopd 2 eival To Ceuydpl TwV ApBuUWY 7 Kat 5.
Eniong, napampouue ot 0+1=1+0=1, 0+2=2+0=2, 0+3=2+0=2, k.0.k.
H olykpton twv abpoloudtwv 2+6=9 kal 6+3=9, énwg kat AANwv TETOlwV aBPOIoUATWV
m.X. #+1=4 kat 1+7=4 k.Am., yag odnyouv otn dATUwon TNG AVTILETABETIKAG 1DIOTNTAG.
Eriong, n ouykplon twv adpowoudtwv: (5+4)+2=11 kat 5+(4+2)=11, alMd kat GANwv
adpotopdtwy, onwe m.x. (9+1)+2=13 kat 9+(1+2)=12 k.Ar., pacg odnyouv otn datinwon
MG MPEOOCETAIPIOTIKNC 1010TNTAC. Enopévwg, unopoupe va dlaTumwooupe TIC IOIGTNTES TNG
nPOoBeoNnq Kal avtioTolxa ToU TTOAAATIAACIACUOU TWV PUOLIKWY APIBUWV.

APASTHPIOTHTA 2n

2€ OAo TO Urjkoc tou e6vikou dpduou Abrivac - AAeEavopoUunoAnc undpxouv XIAIOUETOIKEG
evoeielg. O1 evdeielc autec ypodpouv: omn Aaula 214, otn Adpioa 362, otnv Katepivn 445,
otn ©eooalovikn 514, omnv KaBdAa 677, otnv =dven 732, otnv Kouotnvn 788 kal otnv
AAeEavopourioAn 854.

Mropeic va Boeic Ti¢ ueTa&u Twv MOAewV armooTdoelc;

APAXTHPIOTHTA 3n |
16

62

O 2mupog umoAdyioe ue 10 UUAAS Tou TO €uUBaddv Tou
dinAavou oxriuatrog kai o Benke 1600 Tetpaywvikd xiAlooTa.

[\

YroAdyioe kat ou To euBaddv kar ddoe a Eiynon 2
yla 1O Tl akpIBWC EKAVES yia va 1o BeelC.

— 76
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Ovuduaotée - Madaivovue

Id16TNTEG TNG MIPOOBEONG:

;.I'Ipéoeson 12+5 = 14

T

To dBpotopa eviée Quaotkou aptBuol pe o undév a+ 0 =0+ a = a
looutal pe Tov (dlo Tov aptBud

AvTiueTaBeTIKA B1étnTa (Mnopolue va alMGloupe ™ a + € = € + a
oelpd Twv dUO TIPOCBETEWY evOC aBpoiouaTog)

MPOOETAIPIOTIKA ISIGTNTA (a+8)+y=a+(6+y)

® Aogaipeon eivat n mpd&n pe v omnoia, étav divovral duo _
apBuol, M (uewwtéoqg) kal A (apalpeteng) PBpiokoupe €vav M=A+A

apBuo A (dragpopd), o onoiog étav npootebel oto A divel To M.

Kal Yed@oviug

€  2T0UG PUOIKOUG aplBuoUg 0 aPalpeTéog A TIPEMEL va eival
ndvra HKeOTeEPOg 1 (0og Tou pelwtéou M. Ze avtibemn A=M-+A
nepimtwon n medén g agaipeong dev eival duvatdv va
ekTeAeOTE!.

MoANanAaolaopog 7.6 =42

ey ey

I316TNTEQ TOU MOAAATTAQCLIACOU:

>

>

To ywouevo evog puoilkoU aplbuou pe tn povada a-1=1-a=a
tooutal ue Tov idlo Tov apleud

AvtipetaBetikn O6tNTa (Mropoulpe va aMdloupe ™ a - 6 = € - a
oelPd TWV MAPAYOVIWY EVOC YIVOUEVOU)

MpooeTalploTikr WBoTNTa (a-8)- y=a- (6- y)

Emueplotikn 1didtnta tou moAAnAaclacuoU wg mPog a-(8 +X)= a-8+ a-y
v npoobeon

EmpeploTikn 1316TNTa ToU TOAATAQCIACHOU WG TIPOG a-( g_y)_-_-a,g_a. y
Vv agpaipeon

To ywépuevo evog pualkou aptBuou et To pndgv a0 =0-a=20
tooutal ue To UndEv
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H rpwtn eu@dvion twv ouuBoAwv + kar — xoovoloyeital and Ta TEAN Tou 150U aiwva, arAd n yevIKEUUEVN
Xxperjon toug eugavicetal Tov 190 aikva. ApXIKA yia TV apaipeon xEnoononKe To oUuBoAO «:».

Aéyetal Ot n kartaywyrj Twv ouuBoAwv autwv oQeNeTal OTOUG EUNTGPOUG TTOU TA Xenoluoriolovoayv yia va
onAwaouyv dti €va Bdpoc Bpednke o oAU 1) mio Alyo, avtiotolxa, and 1o KaQvoVviKo.

Ta ouuBoAa x kar = kabieowbnkav and AyyAouc uabnuatikous to 1632 kal To 1557 avrtiotola.

[TAPAAEITMATA - EOAPMOTI'EX>

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

. (@) 325 - 10 = 350
3 (B) 421 - 100 = 42100
() 5 - 1000 = 5000
® 23 - 10.000 = 2730000

A6 ta mapandvw dlanioTwvouue OTl yia va moAanAactdooupe €vav apleuo eni 10,
100, 1.000, ... ypdpoupe oto TEAOG Tou aptBuoU téoa undevikd éoa €xel k&be popd o
napdyovtacg 10, 100, 1.000 ....

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

Nvan

@ d9-3+d9-3=49-(3F+32)=489-10 = 890

B 22-49+FF-49=(23+F9 - 49 =100 - 49 = 4900

(Y #6-13-76-32=736-(13-3)= 76 - 10 = 760

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

3 Na gepunveutouV UE YEWUETPIKO TEOTTO Ol ETIUEPIOTIKES IOIOTNTEG:
" (@+PBry=a-y+Bryka (@-Bry=a-y-B-y

Nvon
AUo opboywvia TAPAANAS-
YPAUUQ (UTAE Kal KiTplvo) €-
¥Xouv uia didotaon e to (o
unkog y. MNa autd tov Adyo
uropoUpue, av Ta “KOAoou-
he”, Omwe paiveral oto oxNua,
va QrdEoupe €va Tpito, TO
AZHA, pe euBaddv oo pe 1o
dBpoloua Twv epPadwy Toug. Av BAAOULE TO HIKPATEQPO TIAVW OTO UEYAAUTEQO, OTIWG Pal-
VETAIL OTO OXNUa, Ba arokmmooupue éva Ao, To AEGA, mou Ba €xel eupaddv (oo pe m dla-
POoPA TWV eURAdWV TwV dUO APXIKWV.

Al a+p BE Al—— a-B |

I z

o
L
m

»
N

< —1>

e) H
EuBaddv ABMA = a -y I EuasévEZHO=B-y

re H A o
Eug. AZHA = EuB. ABI'A + EuB. EZHO EuB. AEGA = Eup. ABI'A - EuB. EZHO
Oncdre: (a+B) 'y = a-y + By Oncdre: (aB) -y= a-y - B-y

>
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[2 TOPIK O 2HMEIQMA w

MepIkéC popEC vac anmAdc ouAoyiouds kdroiou avBpwriou a&iCet o oAU art’ dAo
TO Xpuod@! Tou KOouou. Me kdroieg Eunveg 108ec Kepdicovral udxeg, Yivovtal
uvnueldn goya kat doédlovrai dvBowriol, eva rnapdAnAa avarrtiooeral n ermotriun,
e&ellooetal n texvoloyia, diauoppwvetal n (otopla kai aAAdler n Cwn.
‘Eva uikod napdderyua eivar n “sEurtvn mpéoBeon” nmou okEQTnke va kdvel o MNkdoug
(Karl Friedrich Gauss, 1777 - 1855), drav o €va xwplo ¢ epuaviag ylpw ora 1784, otnv mpotn
1dén ToU OxoAglou, dpxioe va uabaivel yia Toug aplBuouc Kal TIC aplBuntikes modéeig. Orav o
ddokalog ritnoe and Toug uabnteg Tou va unoAoyioouv o dBpoioua:
14+2+3+....498+99+100, mowv or urtdAoirtor apxioouv TIC modé&elc, o uikpdg kdouc To eixe nodn
urtoAoyioel. O ddokaAog EKMANKTOG Tov pWTNOE TG TO Bprike. TOTe ekeivog gypaye otov mivaka:

(1+100)+ (2 +99) +(83+98) + ...+ (48 +53) + (49 + 52) + (50 + 51) =
=101 + 101 + 101 + ... + 101 + 101 + 101 = 101 - 50 = 5.050

S g
—_—

50 popéq
lMooondbnoe va urtoAoyioelc e Tov Tdro Tou ['kdouc To dBpotoua 1+2+3+...+ 998 + 999 + 1000
Kal va UETPrOEIG ToV XpOvo Mou Xpeldotnkes. [10oo xpdvo Ba kaves dpaye va To UMTOAOYIOEIG ue
KQVoVIKT) pdoBeon;

AKHXEIZ KAl TIPOBAHMATA

1. 2UMNANPWOE Ta MAPAKATW Kevd:
Q (@ Hioomraa + B =B + QAEVETAL ..o,
v B) Hiowomraa+B+y=a+PB+Yy)=@+B) +VAEyeral .....ooooviiiiiiiiii
(vy) O apiBuog rnou npootiBetal oe aptBud a kat diver abpoloua a eval ..................
(0) To QMOTEAEOUA TNG APAIOEONG AEYETQU ...

(€) 2e wa apaijpeon ot aplBuol M, A Kai A OUVOEOVTQAL UE TN OXEOT). .vvvvivieiieiiiei
(0T) Hid10TNTa @ * B =B * QAEVETQL ..o

(Q) Hilmraa: B-y) =(@B)c YAEVETQL ..o,
n) Hmraa- P +Y) =a-B+ A YVAEYETAL ..ooooooiiiiiiiieeeeeeee

SuurnAripwoe ta ywdueva: (a) 52- [ 1=5.200, (8) 37- [__1=370, (y) 490-[__]=4.900.000.

8 JUUMTATIoWOE Ta Kevd e TOUG KATAAAnAouc aptBuouc, wote va mpokUyouv owotd

abpoiouara:
582 4[5 Os505
@i 7501 520 T 520
01073 1o 493
1+2+3+4 14
), AvTiotoixioe KdBe ypauun Tou mpwTouU Tivaka e 1+243.4 o4
gva aro Ta anoreA£ouara mou undpxouv oTov 1.243.4 10

OeUTEPO mivaka. 1.2.3.4 15
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5 ToroBstnoe gva “x” otnv avtioroixn 6on

(@) 157 + 33 = 190 ] 200] 180 ]
(B) 122+ 25+ 78 = 200 250 ] 205 ]
(v) 785 — 323 = 462[] 458 ] s562[]
(5  7.321-4.595 = 2724 [] 2627 ] 2726 ]
) 60— (18-2) = 60+18-2 ] (60-18)-2 ] 60-18+2 L]
(o7) 52-11-9= s2-(11+9 ] (52-11)-9 ] 52-20 ]
Q) 23-10 = 230 ] 240 ] 2.300[_]
n) 97+ 100 = 970[] 9.700 ] 9.800 ]
©) 879+ 1000 = 87900 ] 879000 ] 880000 ]

6 YIToAGyi0e Ta MapakdTw YIVOUEVQ, XENOIOTOIWVTAG TNV ETMTIUEPIOTIKY 1O10TNTA:
(a) 3:13, (B) 7-11, (y) 4512, (0) 12-101, (e) 5:110, (otr) 4-111, (C) 34-99, (n) 58-98.

7 YIToAGyioe 10 euBadov Tou OXNUATOG, XENOIUOTOoIWVTAG | 14 |
KaTtaAAnAa tnv eniueQIOTIKT) 1OI0TNTA.

W —]
W __|

8 Ayopdoaue didpopa oxoAikad €idn rmou kootilav. 156 €, 30 €, 38 €, 369 € kal 432 €.
" (a) YnoAdywe npdxeipa av apkouv 1.000 € yia va nAnpwooue Ta gidn mou ayopdoaue.
(B) Bpec nooa akpiBwc xpnuara 6a mAnpwoouE.

9. O Nikoc katefnke yia ywwvia ue 160 €. 2e gva uayall Bonke €va MOUKAUIOO TTOU
kootile 35 €, €va mavraAdvi mou KOoTile 48 € Kal Eva oakdki rmou Kootile 77 €. Tou
@Tdvouv Ta xpnuara yia va ta ayopdoel oAQ;

10. 2¢ gva aptoroigio épriaéav uia ugpa 120 kiAd dorpo
Ywui, 135 kIAd xwpldtiko, 25 KIAd oikdAews kat 38 KIAd
rmoAdoriopo. NouArBnkav 107 KIAd dormpo Ywul, 112 kiAd
Xxwp!dtiko, 19 kIAd oikdAewg kat 23 kiAd roAdoriopo. Ndoa
KIAQ Ywui Euelvav armouAnta;

1. O Apnc yevwnbnke 1o 1983 Kkat eival 25 xpovia UIKOOTELOC
; Qrio ToV narepa Tou.
‘ (a) Tdowv xpovawyv eivar o Apnc orjuepa;,
* (B) [lote yewvriBnke o mateEAc Tou;

12. ‘Eva ykapdl éxer 12 natduara. Ta 7 narwuara exouv 20 MIMAEC B0eIG TO Kabgva Kal
Ta urtdAoinia ano 12 dnAEG Boeic. 2To ykapddl umrikav 80 UOTOOUKAETEG, 58 emiBatikd
Kal 61 nuipoptnyd. Emapkouv ol Boeic yia dAa autd;
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[2TOPIKH ANAAPOMH

Apxikd o dvBpwrnog €kave uovo tov diaxwploud: éva, dUo, TIOANA. Me tnv mpdodo Tou
oAITIouoU, TNV avdntuén Twv TEXVWV Kal ToU eUTTOpIoU dIaUOPPWVEL TIC EWWOIEC TWV
apiBuwv. 2’ autd Boribnoav kat Ta GUAOIkd mpdtuta apibunong, ornwg m.x. Ta ddkTuAa
TOU €VOC xeptou (apiBunon Bdon 1o 5) 1j Twv duo xepiwv (Bdon 1o 10). Metd, Ta nmowta
autd aptBunTikd ouoTTuara, CUUMAnpwvovTal e TG MEdEEIC NG Medobeons Kal g
agaipeong.

Ta aroteAgouara g apibunonc karaypdgovtav ue 1 Bonbeia xapaywy ndvw oe EUAa
11 KGkaAa 1j e Koumoug oe oxoivid. To apxaldTepo eupnua avdyeral oTouc MEOoIOTOPIKOUC
XPOvoucG Kat elval 1o KOkaAo modiou evog LiKpoU AUKOU UNKOUG 18 eKatooTwv mou
Bogbnke, To 1937, otnv éAn Beotrdvitoe tne MopaBiac (eikdva).

H avdykn urtoAoyiouou ueyebwv anaitel oUuykolon ue éva otabepd unoderyua, tn povada
pETPNONG. O MOWTES OVADESG QVTIOTOLXOUV TTAAI O€ UEAN TOU OWUATOG, Orws MaAdueg,
ddxtuAoug, rédla, opyld, Tirixn. Ao Ta QUOIKA TTEOTUMA, TIG XapAyeG, TOUG KOUMOUG, Td
Bdroala mepdoaue uéoa oe mepiodo xiAiddwv erwv ora oUPBoAa Tou Tmapiotavav
apBpoug. Ta oduBoAa autd ritav dlapopeTikd oTous dIAPOPOUG apxaious TTOAITIOUOUG.
H evorioinon tou ouuBoAiouoU Twv aplBuwy Mou UTTAOXEl ONUEQCA XPEIAOTNKE XIAADEC
xoovia yia va viver.

Hotopla Tou undevég kat o ouuBoAiouds Tou akoAoubBel diapopeTikr opela. Kt autd yiati n avdykn
unapénc Eexwplotou ouuBoAou yia To “TinoTa” eupaviotnke moAU apyotepa.

O1Zoupéplol kat ot BaBulwviol donvav gva kevd didotnua yia va dnAdoouv tnv arouoia apiBuntikou
yneiou oe kdrota 6on. O1 mapavorjoels Kat Ta Adon mou mpogKUTTTav Toug 0drjynoayv otnv uloBeTnon
TOU €e1dikoU ouuBSAou QI‘_ n <f\ n § katrd v lNepoikn nepiodo.

To ouupBoAo autd To Tonobetodoav Udvo peta&u duo Yneiwv Kai Oxt oto TEAOG evog apibuod. Ard
Tov 30 - 120 aiwva u.X. 1o undév eivai uia koukida. O uabnuatikog Kai aoTeovouoc BoaxuaykounTa,
10 628 u.X. ovoudcel To undev we ‘1o timota”. Tov 90 alwva ouvavrdue emtyparn ue oagr ouuBoAloud
yia 1o UndEv.

O1 Ivdol xpnotuortotouv to ouuBoAo Tou undevog Kai ws TeAeutaio yneio apibuou. Etor eixav 10
lodtiua ynpliata: 50, 1,2,3,4,5,6,7, 8 kat 9.

O ApaBac uabnuatikdc AA-Xouapilut (787 - 850 u.X.), oro oyo 1ou “AAydpiBuol twv IVOIKWV
aptBuwv” yodper To 820 u.X. yia 1o undgv: “Otav pa aaipeon dev agrvel tinota, TOTE, yla va un
pelvel ddela n B€on mpémel va pnaivel évag pkpdg KUKAOG, yiatl dlagopetikd ol B€oelg Ba
AlyooT€ouv Kal uropei 1.x. n deltepn va Bewpnbel wg mpwtn”.

O EMnvac uabnuatikéc Khaudlog MroAeuaiog (100 - 178 u.X.) xonoiuorowel to ouupBoro 0 yia va
napaotrrjoet 10 Undgv, oro PBiPAio Tou “MeydAn Mabnuatiky Zuvraén” o “ANpay€otn’
(150 u.X.). To ervonoe ard 10 apxIko yoduua e AéEng “oudév” rmou onuaiver kavéva (Wneio).
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A.1.3. AuvApelg QUOLKWV ApPLOUWV
?

3)

45 2KE@pToUAOTSE
Mapatpouue 6Tt éxoupe: (1) 4=2-2=22, (2)9=32-3=32, (3) 16=4-4=42, (4) 25=5.5=52
Kau avtioToixa: (65) §=2-2-2=22, (6) 23=3-3-3=32, (7) 64=4-4-4=4>
O epimtwoelg (1) €wg kat (4) apopouv Ta TETPAYWVA TWV PUOLKWY aplOuwy 2, 3, 4 Kal 5.
O1 epirrtwoelg (5) éwg Kkat (7) agopolv Toug KUBOUG TWV PUOIKWOY aplBuwy 2, 3 Kal 4.

Ovuduaoctée - Madaivovue

TToMAES @ogés ovvavTdus ylvougva Twv adolwv ool ol Wagdyovtss glval (ool ZThv Weghdtwon
avTh, XgNolUadoloviue ovouaclies Kal oVUBONIKES EK@pQA.OELS WS @alvETaU WBagaKATW.

® To ywouevo a-a-a- ... * a, TIOU €Xel V TIAPAYOVIES
(ooug pe 1o a, Aéyetal dUvapun Tou a OTn V 1] VIOoTH
duvapun Tou a Kal cupBoAiletal pe av.

O aplBudg a Aéyetal Baon g dUvaung Kat o v
AEyeTal EKOETNG.

H dUvaun tou apiBuoy otn deutépa, dnAadr To a?, a?
A€yetal kal TETPAYywvo Tou a.

® H dUvaun Tou apBpol oty Tpim, dnAady 1o ad, -
A€yetal kat KUBog Tou a.

» Toa'! dnAadn n npwtn dUvaun evéc aptBuol a al=a
elval o {dlog 0 aplBudg a.

¢ O duvdpelg Tou 1, dnAadr To 1Y, eival OAeq (oeg e 1. 1v=1



MEPOZX A’ - KepdAaio 1o - O1 puoikol aptBuol

* APASTHPIOTHTA 2n

O Kwotdkng, n Péva kat o Anurjtong ekavav Tic nmpdéelc otnv aplbuntikn napdotaon.
4 (7 +7-9 + 20 kai Bprikav o KaBevac di1apopeTikd arotéAsoua. O Kwotdkng

Qvuduaotée - Madaivovus
()

- 21 -

AplBunTIK mapdotaaon Afyetal kKABe oelpd apBUWY TIou cuvdgovTal UETAEY

S TOUQ He Ta OUPBOAA TwV TTPAEEWV.
" TEO >e pia apluntikn mapdotacn cupgwvoue N mpotepaldtnTa Twv MPAEEwWV va

elval n akoAoudn):

1. YoAoyloudg SUVAPEWV.

2. EktéAeon MOAAMAQCIATUWY Kal JLALPETEWV.

3. ExtéAeon mpooBEcEwWV Kal aPpalpPETEWV.

Av uridpxouv apeveEoelq, eKTEAOUE TIPWTA TIQ TIPAEELG UETA OTIG TIAPEVOEDELG UE
™V napandvw celpd. To TEAIKSO anoTtéAeoua Tou Bplokoupe PETA TNV eKTEAEON AWV
TwvV IPdEewv oe pia aplBunTikr mapdotacn To Ague T TNa.

MOOTELAIOTNTA TWV TTOAEEWV.

D’ H xprjon twv napevOsoewv Eekivnoe aro Tov 170 aiava e oToxo va UToOEIEEl mv“]

[TAPAAEITMATA - EOCAPMOTIEX>

Na urtoAoyiotouv 1o TETPAywVo, 0 KUBOG, N TETQPTN, N TIEUTTTN Kal 1 EKTN duvaun Tou
. aptBuou 10. Ti napatnpelte;

N\vaon

, 10%=10
102 = 10

104 = 10

10° = 10

108 = 10

Nnvan

- 10
- 10
- 10
- 10
- 10

Mapatnpoupe Gt KABe pia and Tig duvduelg Tou 10, TIou uno)\oylommv EXEI TO0A PNdevikd
600G elval kat 0 ekBETNCE ™ duvaune. Ma napddetyua: 109 = 1.000.000 (€& undevikd).

B) 2+ 3°-8-3

- 10 =
10 - 10 =
- 10 - 10 - 10 =
-10 - 10 - 10 - 10 =

100 -10 =
1000 - 10 =
10000 -10 =
100.000 - 10 =

Na ekteAeotolv ol mpd&eic: (a) (2 5)* + 4+ (3 + 2)2

100

1000
10000
100000
1.000.000

@ (25% + 4-(3+22 = 10% + 452 = 10000 + 4-25 = 10000 + 100 = 10100

(B) (2438 -4.32=52

-49=125-1312= 53

3. Na ypagei o avdrtuyua tou apibuou 7.604 e xprion twv duvduewv tou 10.

Nnvan

Eivat: 7.604

Fyndsee + 68KGTOWd58C +0 Oekddeg +4 LoVAdEC.

71000 + 6-100
7103 + 6-10?

+010 +41=
+ 0-10* + 4

H popoen auty #10% + 6-102 + 0-10* + 4 tou apiBuoy 7.604 eival TO avANTTUYHA TOou
aplBpou oe duvdpelg Tou 10.
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A2KHXEIZ KAl TIPOBAHMATA

JuunArijpwoe otov Tivaka ta TeTpdywva Kal Touc KUBOUG TwV aplBuwvV:
a 8 9 10 11 12 13 14 15 16 17 18 19 20 25

a2
03

Fodye ue ™ uop@ri Twv duvduewyv 1a yivoueva: (a) 555555 () 8:8:8-8-8-8-6-6-6
(y) 1-1-1-1-1-1 (8) a-a-a-a (g) x-x-x (o1) 2:2:2-2-a-a-Q .

YrtoAdyioe 1i¢ duvduelc: 21, 22, 28 24 25 26 o7 28 29 210,

Bpec ta tetpdywva twv apiBuwv. 10, 20, 30, 40, 50, 60, 70, 80 kat 90.

Bpec Touc Kupoug twv aptBuwv: 10, 20, 30, 40, 50.

Kdve Tic npdé&eic: (a) 3-52, (B) 3-52 + 2, (y) 3:52 + 22, (5) 3:5 +22, () 3-(5 + 2)°.
Kdve 1ic npdéeic: (a) 32+33+23+2%  (B) (13-2)* + 53,

Boec Ti¢ Tipéc Twv napaoctdoewv: (a) (6+5)%kal 62+52, (B) (3+6)? ka1 32 +6°. Ti napatnpeic;

odwe mio ouvroua ta napakdrtw abpoiouara Kai yIvoueva:
(a) a+a+a, (B) a-a-q, (Y) X+X+X+X, (O) X*XX-X .

[odye toug aptbuoug: (a) 34.720, (B) 123.654, (y) 890.650 oc avamtuyuevn Lop@r] UE

xenon twv duvduewv tou 10. (142) - (3+4) 50
AVTIOTOIXI0€ Ta anoTeAéouara nou urndoxouv 1-(2+3-4) 21
orov deuUTtepo nivaka e 1o e£Qyouevo Twv (1-2+3)- 4 9
npdéewv KABe ypauunsg Tou mewTou mivaka. 14+ (2+3) -4 14

2 +2-2 150

AVTIOTOIXI0€ Ta aroteAéouara rmou urdpxouv 3+33 68
orov deUtepo nivaka ue v aptbuntikn 4+ 4-4-4 16
rnapdoraon KABe ypauuric Tou mpwTou mivaka. 5+5-5+5-5 6
(5] NS SIS TN 12

4+ 4-4-4 55

a5 PAPAXTHPIOTHTEZ A TO 2MITI

4. Xonoworoinoe udvo ta ouuBoAa Twv mpdEewv: + Kat e

1 2 3 4=13
Kal TG mapevOeoelg (" Kat )" yia va OUUNANPWOEIS TIG 4 5 o 4 _ 44
YOQUUEC (OOTE VA TMTOOKUWOUV OWOTEC I00TNTEC. 1 2 3 a-15
1 2 38 4=36
ZuuniAtipwoe Ta [2o] T1s] 6] [ |[e]+[6][EEIM
uaywd tetodywva. [ [17] | L[ B[ [l

(T Toe/ I N [0
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ISTOPIKH ANAAPOMH w

#3 O o nakiol aptBuol yodgtnkav ané Touc Toupéploug oe mriAiva mvakidia
™me 3nc - 2ng xihietnpldoac m.X. Or apiBuol ypdgpovrav and ta oe&id mpog 1a
aplotepd. lNowTta ol povddec, uetd ot dekddec K.Am. To 1854 avakaAupOnkav
Kovrd oTiG OxBec ToUu Euppdtn, nnAiva mivakidla ypoauugva otnv nepiodo
2300 - 1600 n.X. and tous BaBulwvioug mou xpnoiuorioiovoav Kal 1O
dekadIKG oUuoTnuA.

Ot Awyurtiol ard 1o 3000 - 2500 n.X. eixav edikd IEpOYAUPIKA yia Thv
rapdotaon Twv aplBuwy. Ta edikd ouuBoAa Tou gixav yia va naplotdvouv
TIG Uovades KABe OekadIKNG TAénc gaivovral otov akdAoubo mivaka:

|n T Y™

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

Tov 50 aiwva .X. omv lwvia onuioupynbnke to aA@aBNTIKO ouotnua apiBunong, mou rrav 1o
TeAEIOTEOLO ouoThua apiBunong UETA To apaBIKO KAl EUEIVE O XENON UEXPL Kal TNV Avayegvvnon,
napdAAnAa ue To pwuaiko. 2’ auto kdBe aptbudc ard 1o 1 we 10 9, kdbe dekada 10, 20, 30,..., 90,
KkdBe ekatovrada 100, 200, ..., 900, ouuBoAiCovrav amd gva ypduua tou eAAnvikou aA@aBritou
ue uia oéeia ndvw aplotepd yia va ta Eexwpllouv and ta yeduuara twv AgEewv. Eneldn
xoetdlovrav 27 yoduuara yia tov ouuBoAIoud SAwv autwv Twv aplBudyv Kar 1o aA@dBnTo £xel
uovo 24, xpnowuorioinoav akoun tpia ovuBoAa to otiypa G rmou rapiotave tov aplbud 6,

TO KOTna L, rnou napiotave Tov apiBud 90 kair To cauri Y mou napiorave Tov apiBuo 900.

Etor elyav:

[a ueyaAdrepouc apiBuouc eixav uia UKen yoauun Katw aplotepd, mou dnAwve ot n a&la tou
yoduuaroc moAAamnAaoctalorav eni 1.000. AnAadrn: d=4x1.000=4.000 kat n=38x1.000 = 8.000.

Me to aApaBntiko apibuntikd ovotnua ypdgouue: PO yia tov aptbud 2004 kat w'N'a’ yia tov 831.
O Pwuaiol eionyayav gva 0ekadlkd aplBuntikd ouvotnua e &exwplord ouuBoAa yia toug
apiBuodc 1, 5, 10, 50, 100, 500 kat 1000. Mo oUYKEKPIUEVA XPnoiuoriolodoay Ta OUuBoAa:

Il |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 ypa@r Twv aplBuwv Toug xpnoiuorioiodoav v mpooBeTIKN apxn aro 1a aplotepd Mpog 1a
oeéid aAAd kal v agaipetikry apxr). To 2 yodeetal ll, o 3 yodeetat lll, k.Ar. To 4 yodpetal IV
(5-1), 109 ypdeetat IX (10-1), T0 40 yodpetar XL (560-10), 10 900 ypdperat CM (1.000-100), K.Art.

la moAAouc alwves Kuptdpoxnoe 1o EAMANVIKO Kal To pwuaiko ovotnua apiBunoncg. To 1299 ol
Kavoviouol tne “Texvne e Zuvariayric” (Arte del Cambio) anaydpeuav otouc Tpanediteg me
®Awpevtiac va xpnotuornolovyv 1a IvdooapaBikd apiBuntikd yneia kai ernéBaiav 1a pwuaikd.

Ta ouuBoAa mou xpnoiuorolouue orjuepa Tou dekadlkoU CUOTAMATOS EpTracav Kai dladdbnkav
otV Eupwrn péow twv ApdBwyv, yia Tov Adyo autd ovoudotnkav ApaBikd, aAAd eivai Ivdoapafikdg,
A0 arnd Ta ouothuara apiBunonc rou urtrjoxav orouc ApaBeg, To dekadiko odotnua rpbe ar’ Toug
Ivoouc. Autd sugpavicetal yia mpwn eopd oto oyo Tou AA-Xouapiduil (787 - 850 u.X.) “AAydpiBuol
TV VOIKWV apiBuwv’. Hobe o Meon AvatoAr ue ta kapaBdvia ard v lNepoia kat v Alyurto
Vv riepiodo 224 - 641 u.X. O turol vaikwv ouuBoAwy eival tTa Aeydueva “YKoumap” mou xonoiuo-
rolodoav ot ApaBec otnv lortavia mou myv eixav kataAdBer arnd o 711 u.X.
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J

[ == Ol apiBuol eixav avaxBei ard m oxoAn tou Mubaydpa oe BeugAio SAwv Twv

va ekppactouV e T Boribela Twv UOIKWY aplBuwV Kal TwV ACywV Toug. Autr)

&.n TOAuUnprj undBeon ekppdleTal MapaoTaTikd otnv nepipnun 6on Touc “Ta

navra eivatapBuog”. O MuBaydpeiol eiyav avartuéer Evav IdI0TUTTO TEATTO U BoAICIOU

TV aplBuwv ue I Boribeia “Yrewv” SIaTETAYUEVWY 0T LOPPI KAVOVIKWOV YEWUETOIKWV

oxnudrwy. Etor oxnudricav akoAouBiec “tpiywvwv aplBuwv’, mou ntav dlaTeTayUEVOl

0g oxnua TPyWVwY, TETPAYWVWV QpiBuwy, mou nrav. OlQTETAYUEVOlL O OXTiua
TETOAYWVWV:

? ermotnuayv. O1 MNubaydpelol rrioTeuav 0Tt GA0L o1 VO[O TOU OUUIIAVTOG UITOPOUV

Eidaue ot urdpoxouv aplBunTikd ouoTTUaTa TToU XenolUoroloUV dlapopETIKO aploud
Yneiwv, onwa m.x. givar To duadiko aplBunTIKO ouoTnua 1mou Xenoluoriolel uovo 1a
Ynela 0 kat 1. >to duadlkd ouotnua avti yia ovdoeg, OeKADES, EKATOVTAOES, XIAADEG
K.ATT. EXoule: HovAdEG, OUADEG, TETPAOES, OKTAOEG, dekaeEAdeq K.ATT. 'ETOl OTO TPLADIKO
ouotnua aplBunonc avtiotolxa 6a xpnoiuorolodue uovo tpia yneia: 0, 1, 2, 6a xouue
UovadEeS, TOIAOES, EWIADEC K.ATT.

Aekadikd 0|12 (3| 4 | 5| 6|7 8 [ 9 |10 |11 [12]|13 |14 |15 | 16

Auadiké [0]1(10(11/100|101|{110[111{1000{1001{10101011]1100{1101|1110|1111[10000

Tpadk6|0| 1|2 (10| 11 [12] 20 [21]| 22 [100 [ 101 [102] 110|111 [ 112120 121

JXEAIOQ EPTA2IAY

Me Bdon tnv napandvw (0TopIKT) avadpourn kdve gva vogpd Ta&idl oTov Xpovo Moog
T0 NapeABov Kal gpavrdoou Ot Celg ot xwpea Twv Zouuepiwv 10 3000 m.X., Twv
Aryunttiwv ano 1o 2500 ri.X., Twv lovwy 10 500 m.X., Twv Pouaiwy t0 1200 u.X., Twv
lortavav to 1300 w.X., UExpol TV emoxri ag Tou 21ou aiwva Kai ypodye dUo aplBuous
OIKNG oouU EMAOYTIC, OMTWC TOUC gypapav ekeivol TOTE.
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A.1.4. EukAeidela dlaipeon - AlaipetdtnTa

A APAJTHPIOTHTA

O KabBnyntnc QUOIKNC aywync TEETIEL va QrTOPACIOEl UE TTOLO

10010 Uropel va napard&el Toug 168 uabnteg Tou oxoAgiou.
Mrmopel va pridéel mAnpelg 1olddeg, TETPAOES, MEVIAIEG,
e&ddec nj entddec; [
[16oec and auteg Ba oxnuatiotouv o KABe nepintwon, -

ZKE@TOUAOTE

a va anogaciosl 0 KABNYNTG Ue Tolo TPOmo Ba mapatdéel Toug 168 pabntég, mpenel va
dlaipéoel To 168 e Toug aplbuoug 3, 4, 5, 6 kal 7.

Mapatnpoupe Ot To 168 dlaipeital akpIBWG pe To 3 Kat divel mnAlko 56, omndte urnopel va
napatd&el Toug 168 padnTtég oe 56 TPIAdEC.

Mapduola, n daipeon Tou apBuou 168 e Toug apBuoug 4, 6, kat 7 divel ta mmAika: 42, 28
Kal 24 avriotoa. Emouévwe, unopouv va mnaparaxBouv ol pabntég oe 42 tetpddeg 1 28
e€ddeq N oe 24 entddeq. TEAog, N dlaipeon Tou 168 pe 10 5 divel MNAiko 33 Kal agrjvel
urtéAolro 3. Apa, dev uropel 0 kKabnyntg va mapatdéel Toug abnTeS oe AN PEIG TIEVTAdEC.

Qvuduaocte - Mabdaivoviug
P  Otav d00oUv dUo @uolkol aplBuol A kat B, Tote m

untdpxouv dUo AAAoL Quaolkol aplBuol T kal u, €10l 432 | 7
wote va IoxUEL: |A =0 1 + u| -42 >6-7=42
® O apBudéc A Aéyetar dwaipetéog, o0 d Afyeral ﬁl 6@

dlalpe€tng, 0 aplBuUOg T ovopddletal TNAIKO Kal To U Bocaut

urtéAouro tne dlaipeong. 7 <Dapemg

ns pEONS -X;ﬁz— <Tn\iko
¢  To unodAowro eival aplBuog mAvTa UIKPOTEPOC TOU dlALPET: +1  <Ynéhomo
43 <—Aipetéoq

® Hodwlpeon e napandvw poperig Adyetal EukAeidela Alaipeaon. 15 pndheq

® Av 10 umntdhomo U eival 0, ToTe A€ue OTL €xouue wia
TéAela Alaipeon): 4 3
/A U \

¢ >toug @uolkoug aplBpoug n TéAela dlaipeon elvar mpdEn ng
QvTioTpOo®n Tou TMOAAANMAQCIaooU, dnAadn: @ %
avA=3 -nToteA:d=nnNA:mt =20

5 undAeg 5 umdheg 5 pundAeq

P O dapéng & uiac dlaipeone dev uropel va ivat 0. d#0

» OtavA = 3, 1éte 10 NAIKO T = 1. a-a=1
»  Otav o dlapémne & = 1, tdte 1o TAiKo 1T = A. al=a
»  Ortav o dapetéoc A = 0, Téte T0 MMAKO 1T = 0. 0:a=0
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Q)

¥ OvoudZouue “Eukheidela Aaipeon” m Siaipeon Suo apiBudyv, mpoc Tiurv Tou EUKAe(dN, ueydAou
EMnva Mabnuatikod, o omoiog dkuace rniepiriou to 300 m.X. Metd TG oroudes Tou otnv Abriva mrjye
TN omv AAeédvdpeia g Atydrtou, 6N rou avadeixOnke og HeYAAO MOAITIOTIKG KEVIPO Tou KOoUoU
EKEIVNG NG eMoXTIG e TN ppovTida Tou MTroAeuaiou Tou A’. To Mo onuaviiko Eoyo Tou EukAeidn eivai
a - “Ta Ztoukela” rou aroteAouvral and 13 BiBAI kal armoKPUCTAAAWVOUVY TNV ETUTUXNIUEVT TPOOTIABEIQ
F | Tou EukAeidn va a&iornoirjoet kat va ouoTnUAToTIoNTOe! TiG HaBNUATIKEG YVAWOEIG NG EMOXTIG TOU.

[TAPAAEITMATA - EOAPMOTIEX>

1 [Moiec anod 116 napakdTw 100TNTEC ekPpalouv “EukAeideia dlaipeon”,
(@) 120 =28-4 +8, (B)1.345=59-21 + 106, (y) 374 = 8- 46 + 6.

(@) ‘Exoupe v = 4, mou eival pikpdTepog amno To 28 kal ueyaAitepog ard To 4.
Apa, elval urtdlotro e EukAeidelag diaipeong pe dlalp€rn Jovo To 28 kal OxL To 4.

(B) ‘Exoupe v = 106, mou eival peyaAdtepog ard To 59 kat ard 1o 21. Apa dev
elval uttéAotro piag EukAeidelag dlaipeong pe dlaipgtn 1o 59 1) 1o 21.

(Y) Exoupe v = 6, mou elval uikpdtepog amd 1o 8 kal amd 1o 48. Apa elval
untdAolro TG EukAeidelag dlaipeong pe dlaipg eite 10 46 elte 10 8.

2Tn povdda uviuns uIac pwToyPaPIKNG Unxavic urmopouv va arnobnkeutouv 11 pwtoypapieg.

(a) lNdoec TETOIEG (DIEC UVNUES XPeIdlovTal Yia va armoBnkeutolv 5 pwToypapioelc Twv 36

pwtoypapiwv n kabeuid, (B) a ndéoec pwtoypaiec Ba uelvel xwpoc otnv teAeutala uovdoa;

Nvan

(@ O 5 pwtoypagroelc Twv 36 GWTOYPaPIdV 1 Kabeud eival ouvolkd 5 - 26 = 140
pwtoypagieg. H dlaipeon twv 180 pwtoypadiwv pe TIg 11 mou urmopouv va anobnkeu-
ToUv 0€ pia povada, £xel Aiko 16 kat urtoAotmo 4, dnhadr éxoupe 160 = 11 - 16 + 4.
‘Etol, xpelaldpaote 16 povadeg, Teplooelouv OPwS 4 pwToypapeq akoun,
eMoOUEVWS, Ba MPEmnel va NMdpouue eMIMAEoV dia povada, dpa Ba xpelacbouv
16 + 1 = 1# povddeg puvnung.

(B)  Apou otV TeAeutaia povada pvnung Ba arobnkeutolv ol 4 q)wToypoq)laq Tou
nepiooeay, 6a yeivel xwpog yia 11 - 4 = F pwtoypapied.

A2KHXEIZ KAl TIPOBAHMATA

1 Na kdveic Tic akdAouBec dlaIPETEIC Kal TIC OOKIUEC TOUG:
* (a) 4002:69, (B) 1445:17, (y) 925:37, (5) 3621:213, (€) 35280:2940, (o1) 5082:77.

9. NaurnoAoyioeg: (a) 1600 KooTiGer To 1 HETPO UPAoUATog av Ta b UETPA KootiGouv 65 €;
(B) MNdoo kootiler o 1 KIAG Kpgag av yia ta 3 kKIAd nAnpwoaue 30 €, (y) Ndoa doxeia Twv
52 Altpwv 6a xpetaotouv yia 46.592 Aitpa Kpoaoiou,

Na efetdoeic noieg and TG MaPAKATw (00TNTEC TIAPIOTAVOUV EUKAgOeleC dlalpEoEIC:
(a) 125=35-3+20, (B) 762=38-19+40, (y) 1500=42-35+30, (5) 300=18-16+12.

Av 0 v elval puoiKAc aplBuade, rola uropel va eival ta urniéAoina g dlaipeonc v:8;

Av évag apliBudc dlaipebel dia 9 diver mnAiko 73 kai urtdAoirio 4. lolog eival 0 aplbudg,

SRR

Av arjuepa eival Tpitn, Tt ugpa 6a eivar uetd ano 247 nuePES,
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A.1.5. Xapaktrpeg daipetdtntag - MKA - EKI - AvdAuon aplBuou oe
YIWWOUEVO TIPWTWV TAPAYOVTWV

To torikd ypapeio e UNICEF 6a uoipdoer 150 tetpoddia, 90 Unicef @!}
OTUAOD Kai 60 yOuEG 0€ MaKETa dwpwv, WOTE TA TTIAKETA va gival n
TQ [O1a Kal va TIEPIEXOUV Kal Ta Tpia €ion.

Mmopel va yivouv 10 akera dwpwv; Av val, méoa aro

KdBe €idoc Ba Exel KABe MAKETO;

[16oa duoia nakera dwpwv Uropel va yivouv ue oAa ta diabsoiua eion,

[1doa 10 MoAU duola nakera dwpwv Uropel va yivouv e oAa ta diabgoiua eion;

Qvuduaotée - Madaivovuse

MoA\arnAdola evog pualkoU aplbuou a eival ol aptBuofl
Mou TIPokKUTITouv and Ttov ToAAamAaclacud tou (0, a, Za, 3a, 4a, ..
e GAoug Toug puaolkoug aplBuoug.

P KdBe puaikdg aptbudg diaipel Ta moAamAdotd tou.
P KdBe puaoikdg mou dlatpeitat and €vav Ao sival moAAarAdotd Tou.
P Avévag puaoikdg dlatpei évav dAlov Ba diaipel kat Ta oANanAdaotd tou.

® To pkpdtepo (#0) amd ta Kowvd ToAAanAdola dUo 1 TieploodTepwY apBuwyY (#0)
10 ovouddloupe EAGxioto Kowvd MoAanAdaoio (EKM) Twv aplBudv autdy.

® Awpéteg evog pualkou aplbuou a Agyovral 6Aol ol aplbuol mou tov dlaipouv.
P KdBe apBudg a gxet dlaipgteg Toug aplbuous 1 kat a.

® ‘Evag aplBudg, ektég amd 1o 1, Ttou €xel dlaPETEG JOVO TOoV €aUTO TOU Kal To 1
AEYETAl MPWTOG APLBUOG, dAPOPETIKA AEyeTal GUVOETOG.

® Ao Quokol apBuol a kat B uropel va €xouv kovoug dlapeteq. O peyaAdtepog amod
autoug ovoudletal Méyiotog Kowvdg Alaipeémg (MKA) twv a kat B kat oupBoAicetar MKA(a, B).

® Alo apiBuol a kat B Aéyovral mpwTtol peta&u toug av eival MKA(a, B) = 1.

[TAPAAEITMATA - EOAPMOTEX>

4. Auo nhoia emokéntovrar éva vnodki. To npwrto avd 3 P
nuépec, 1o dOeUltepo avd 4 nuepeg. Av Eekivnoav ard 1o
VNodki Tautoxpova, og nooeg nuepeg Ba Savappebouv oro E d&
Aludvi Tou vnotou;

Nvan
Bplokoupue ta moANanAdola Twv aplouwy 3 kat 4.
MoMarmAdolatou3d 0 3 6 9 12 15 18 21 24 27 30 33 36

MoMarAdolatou4 O 4 8 12 16 20 24 28 32 36 40 44 48

Ot apiBuoli 0, 12, 24, 36, ... eival kolvd moAanAdola Twv aplBuwy 3 kal 4. Emeldr), To
UIKpOTEPO (#0) amnd Ta kowvd moA\anAdola eivat To 12, ypdpouue: EKTI(Z, 4) = 12
AnAadr|, akplBwg petd and 12 nuépeg Ba EavaBpebouv ta duo TAoia oto Aldvt Tou
vnolou Kat autod Ba enavaAaupBdvetal Kabe 12 nuEPEG.
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Kpitipta Alatpetdtntag
® Kpurpla Alapetdtnrag pe 2, 3, 4, 5,9, 10 1§ 25 Aéyovral ol kavoveg Pe Toug omnoloug
uropoUue va ouprepaivoupe, Xwpic va kdvoupe Tn dlaipeon, av €vag Quolkog
aplBudg dlalpeital e Toug aplBuous autoug.

‘Evag euoikdg aplbudg dlaipeital pe 10 av Afjyel oe €va undeviko.

‘Evacg @uolkdg aplbuég diatpeital pe To 2, av 1o teAeutaio Ynoio eival 0, 2, 4, 6, 8.
‘Evag @uolkog aplBuog dalpeitat ye 1o 5, av Arjyet oe 01 5.

‘Evag puolkog aplbudg dlaipeltal pe 1o 3110 9, av 1o ddpolopa Twv Yneiwv Tou
dlaipeital pye 1o 3 1) to 9 avrioToixa.

‘Evag @uolkég apBudg dlatpeital ouyxpovwe Ue 1o 4 1) kat To 25, av 1a duo
TeAeutaia Ynoeia Tou elval undev.

vV VVVY

9 Na avaAuvBouv ol apiBuoi 2520, 2940, 3780 o€ yivouevo nmpwitwv rapayoviwv. Me
Bonbeia autric ¢ avdiuonc va Boebel o MKA kal To EKIM autav Twv apiBudwv.

Nvon
AvoAUoupe Toug aplBuouc oe yivoueva TPWOTwY Tapayoviwy Kal malpvouue povo

TOUG KOLVOUC TIAPAYOVTEG WE TOV HIKPOTEPO eKOET yia To MKA kal Toug Kolvoug Kal
x N KOWVOUG MAPAYOVTEG e ToV HeyaAUTepo ekBeT yia To EKTI.

2 dapwd ueto?2 | 2940 | 2 dapw peto2 | 2340 | 2 dapd pe 10 2
1260 | 2 » 1470 | 2 » 1890 | 2 »
630 | 2 » 725 | 2 dapw pe 1o 3 945 | 2  dap pe 10 3
215 | 2 dapw Pe 10 3 245 |5 dlapwy ye 10 5 215| 32 »
W05 (2 » 49 | F dapd ye 10 7 05| 3 »
25 |5 dapw peto 5 7|7 » 25|15 Olapw ueTo 5
7|+ dapw peto 7 1 F|7F dlapwueto 7
1 1
2520 = 22-32.5-3 2940 = 2%.3.5-32 3140 = 22.3%.5.7

MKA(2520, 2940, 2380) = 22-2-5-7 = 420 vau
EKTI(2520, 2940, 2780) = 23-33.5-32 = 52920

3. NaBpebel av daipouvratl ot apibuol 12510, 772, 225, 13600 ue 2, 3, 4, 5, 9, 10, 25, 100.

Nvan
2 2 4 5 9 10 25 100
12510 v@v - Vv VvV VvV - -
H#2 vV - vV - = = = =
225 - v - Vv VvV - VvV -
3600 v - Vv Vv - V V V
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), Na BpegBouv dAor ol mpwTtol apibuol ueta&u tou 1 kat Tou 100.

1+ 2 2 4 5 6 1 4 9 W0
11 47 12 #4 15 16 17 # 19 20
2L 27 723 24 25 26 Z¥ 26 29 20
31 37 33 24 35 36 31 36 29 40
41 47 42 44 45 46 47 48 49 50
51 57 52 54 55 56 5% 56 59 60
61 67 63 64 65 66 67 68 69
37 32 A5 F6 F3F 1 S0

6
”1471 2 By 1 87 53 4 4546 ST 48 59 90
§ 43 99T 95 94 9596 IF 9899 100
'Y 37 49
2 3
43 97

Nvon
Ot apxaiot ‘EAN\nveg yvwpllav 0Tt dev UTIApXEL MEYLOTOG TIPWTOG aplOudg, dnAadn) OTl
ol TIpWwToL apiBuol eival drelpol oto TMARBoc. MNvwpllav akdun OTL dev UMAPXEL EVaAG
anAdg kavévag mou va odlvel Toug dladoxlkoug TpwToug aplBuous. Me tnv amnin
UEB0d0 Tou Epatoabévn, yvwotr wg “Kéokivo Tou Epatoabévn”, ou xpnoluorioleital
HEXPL Kal onuepa, Bpiokouue OAOUG TOUG MEWTOUG aplBuoUqg Tou eival IKPATEPOL
and do0PEVO aplouod.
>Tov ArmAavod Tiivaka dlaypd@oupe Tov aplbud 1 mou dev elval oute mpwTtog oute
ouvbeTtoc.
MeTtd onuadeloupe To 2 Kal dlaypdpoupe 6Aa Ta moANanAdold tou. To {dlo kAvoupe
Kal he toug aplbuoug 3, 5 kal 7. M’ autd Tov Tpdmo daypdgovral 6Aol ol oUvBEeTol
aplBpol kat pévouv Povo ot mptol, arnd 1o 1 €wg 1o 100:
235 111,13 13 19 23 29, 31, 3% 41, 43, 41, 53, 59, 61, 63, 71, 13, #9, §3, 89 xaui 97.

9

O EpatooBévng (yewrnbnke omv Kuprjvela kai meBave ornv AAeEdvopeia)
. dlakpibnke wc Mabnuatikog, ®ualkog, ewypd®og, AoTPovouog, IoTopIkog
kar ®iAGAoyog. Ao 10 234 n.X. kal erni mepiou 40 xodvia, OIETEAECE
 uniedBuvoc TG nepipnuns PiPAobnkne me AAeédvdpeiac kal didae oto
Mouoeio g. 2ta nepipnua “Fewypalkd” mou maoouciace v mEWn
akp!Br uabnuartikn UETENON NG TEPIPETPOU (ueonuBpvol) Tng Mg, we
250.000 otddla (=39.400 - 41.000 km, €vavti TG mpayuatikng 40.000 km)
(KAgouriong, 2tpdBwv). Emiong, umoAdyioe tv amdoracn TG OeAnvng
780.000 otadia kat Tou HAiou 804.000.000 otddia.

Metpnoe v kAlon tou déova mc yne ue UeYdAn akpiBeia kal epriaée vav
kardAoyo rou repieAduBave 675 aotépec. Adronc e ta&ivéunong e
avBpwmivng yvawong, o Epatoobevng dev unopeoe va avieéel n otepnon e
UEAETNC, Tou Tou eneBale n TUPAwon mou Tov €nAnée ora yepduara Kai
TEAIKA TEOUATIOE TN (Wr) TOU, APouU apvIOTave va @ael oTIONTIOTE.
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A2KH2EIZ KAl TIPOBAHMATA

JUUMATIPWOE TA TTAPAKATW KEVA:
(@) 'Eva koo noAManAdoio twv aplBuwv 5 kai 8 eival o aplbude ... kai 1o EKFI(5, 8) = ...
(B) Avto EKFI(a, B) =B, OB ENVQL ... TOU Q.

L' (Y)  TIo@TOL AEYOVTQL Ol QPIOUOL TTOU ...

KQl OUVOETOL AEYOVTQAL Ol QPIGUOI TTOU ...
(0)  Auo apiBuol ovoudlovral MEWTOl UETAEU TOUG OTQAV............cveeeeiiiiiiieeeiiiiiieeeii,

JUUTTATIoWOE TO KEVO LE TO KatdAAnAo Yneio wote, 0 aplBudc rmou 6a oxnuatiorel va
dlaipeital pe 10 9: (a) 614, (B) 9514, (y) 601L1.

TortoBstnoe gva “x” ornv avtioroixn 6gon.

(@) EKI (3, 5) = 8 9 15 ] 0[]
®B) EKM(11,6) =  17[_] 36 ] 66 ] 132[_]
(v) EKM (5 100 =  10[_] 15 ] 45 ] 50 ]
) EKM@325= 151 20[] 0[] 60|
€  EKM(36,9) = 9] 18] 36 ] Lyd

(or) EKM @8 12,15 = 15[ _] 0[] 60| 120 L]

H etaipeia A Byaddel vEo UOVTEAO QUTOKIVITOU KABe 2 xpdvia
eva n eraipela B kdBs 3 xpovia kat n etaipeia [ KABe 5 &
xeovia. Av 1o 2001 €Byalav kal ol TPEIC ETAIPEIEG veEQ
uovteAq, ote Ba EavaBydAouv Kat ot ToelC uadl VEO [UIOVTEAO;

Evac yuuvaotnc napatrrpnoe Ot 0tav Tornobetel Touc LUabntec e a yuuvaoiou avad
3, avd 5 kai avd 7 dev niepiooeuel Kavevag. 1oool ritav ol uabnteg e a yuuvaoiou
oTo oxoAegio autd, av yvwpilouue Ot To nARBoc touc eival ueta&u 100 kat 200,

O lNavvng ninyaivel orov kivnuaroypd®o kdbe 10 nuepec kat o Nikog kdBe 12 nueEPEG.
Av ouvavtriBnkav otig 10 Maptiou otov kivnuaroypd@o, rote 8a EavaouvavtnBouv,
2710 didotnua ueta&u Twv dUO ouvaVvITIOEWV TOUG TTOOEC POPEC EXEL TIAEL O KABEVAC
TOUG XWwPIOTA OTOV KIVNUATOYPd®O;

Tortob6stnoe gva “x” ornv avtiotroixn 6on

(@) MKA (5, 8) = 1 5 s q0[]
(B)  MKA (16, 24) = 4[] s] 16 ] 24 [ ]
(v)  MKA (30, 15) = 3] 5] 150 ] 0[]
(5) MKA (10, 30, 60) = 5] 70[] 0[] 60 ]
(€) MKA (22, 32, 50) = 2] 11 72[] g2[]

Auo apiBuol €xouv MKA 10 24. Na dikaioAoyroeic yiatl Exouv kar dAAouG Koivouc
OlAIPETEC DIAPOPETIKOUG arto T uovdoa.

Bpec touc diaipetes Twv aptBuwv: 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20. lNoiot and
TOoUC aplBuouc autouc eival mpwrtol, lotol eival ouvBeToL,
To dimAdoio evoc nmpwTtou apibuou eival MewToc aplBuos r ouveeToS Kal yiartl;

Na Boelc 6Aouc Toug dIAIPETES TwV Mapakdrw apiBuwv: (a) 28, (B) 82, (y) 95, (5) 105,
(€) 124, (01) 345, (7) 1.232, () 3.999.

Na avaAuBouv ot akAoubol aplBuol o€ yIVOUEVO TTOWTWVY TTAPAYOVTWV:
(@) 78, (B) 348, (y) 1.210, (3) 2.344.
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' ' Avaxsoalaiwon
PYZIKOI APIBMOI: 0,1, 2, 3, 4,.

ApTiol apBuol eival ol uolkol Ttou dlatpouvtal Ye To 2
MepttTol apBuol eival ol puaikol Tou dev dlaipouvtal Ye To 2

TTedfels uetafv evaikwy agiuwy.

MpdoBeon:a + B =y MoAanAaclaopog: a- B =y
a kat B Aéyovtal mpoaobeTEoL Kal a kat B Aéyovtal mapdyovteg Kal
TO Y Aéyetal dBpotopa Twv a Kat B. TO Y A€yeTal YIVOPEVO TwV a Kal B.
[d1dTNTEQ TNC MPdobeonc: |d1éTNTEC TOU TTIOANATAQOCLIACUOU:
® g+ = B+a (AVTIUETABETIKT]) °af =Ba (AVTILETABETIK])
® a+(B+Yy)=(a+B)+Y (MMoooetaiploTikn) °* a-(B-y)=(a-B):y (Moooeraipiotikr)
® a+0=0+a=a (to 0 dev Tov uetaBdMey)||® a*1=1-a=a (to 1 dev Tov peTtaBdier)

Agaipeon:a-B =y, a>B TéAewa Alaipeona: B =y, B #0
To a Aéyetal yewTEOG, TO B Agyetal To a Aéyetal dlalpetéog, 10 B AdyeTal
aPaLPETEDG Kal TO Y AgyeTal dlapopd. dlalp€tng Kat To Y Aéyetal mnAiko.
Ava-B=y T10te a=B+y N a-y=B |[Av a:B=y e a=R-y K a:y=P
\A °* a—0=a *a:1=a kat a:a=1 kat 0:a=0

ey ETTIMEPIZTIKH IAIOTHTA.
Tou moAamnAaclacpol we mEog TNV npdobeon;: a-(B+y)=a-B+a-y
Tou moAamAaclacpoy wg PO TNV agaipeon: a-(B-y)=a-B-a-y

Avvauna'=a-a-a-..-a (vTapdayovres) To aAéyetal RAon Kol T0 v EBEMG,

EvkAgldeia Ataigeon: A=3-n+u, u<3ad.
To A Aéyetal dlalpeTeng, To O dlalPETNG, TO T MNAKO Kal TO U UTTOAOLTTO.

TTgotégatdtnta TTgdfswy.
O Auvdpuelg =» @ lNoA\anhaotacpoi kat Alaipgoelg = © NMpoobeaelg kat AQalpeEoelg.
O1 npdé&eic ugoa oTIC MapevOEoelG mponyouvTal Kal yivovral Uue Tnv napanavw oeled.

OPIZMOl.

® To ukpoTePO (#0) and ta kowvd moAarnAdota ou £xouv duo aplBpol (7 0) Aéyetal EKIM autav.

® O peyalutepog amd Toug kovolg SLalpgTeg Tou €xouv dUo aplBpol Aéyetar MKA autwv.

® ‘Evac apiBudg a mou Exel dlapETeg UOVO Tov a kat To 1 Ayetal mpwTog aplBuds, MG ASyeTtal oUvBeToG.
@ Alo apiBuol a kat B Agyovral mpwtot PeTa&u Toug dtav MKA(a, B) = 1

KQlT ﬁeta Alal 0eT OTNTAS: Evac puokde apibudc Siaipelrat:
» e 10 10, 100, 1000, ... av AjyeL og 1, 2, 3,... UNdeVIKA.
P e 1o 2, av to TeAeutaio Yngio Tou eival 0, 2, 4, 6, 8.
P e 10 5, av Ajyet og 0 1} 5.
P e 10 311709, av T0 dBpolopa Twv Yneiwv Tou diatpeital pe 1o 31710 9.
P> e 10 4 11 25, av Ta dUo Teheutaia Ynoia Tou eivat apiBubS ou dlatpeital e To 4 1 25.
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Ewavarmdtikés Epwtnogls AvToafloNdynons

Aokhogls Zwotov h Ndfovs
TomoBgoe €va “x” otnv avtiotolxn 6€on

2Q5TO NAGOX

]
]

1. loxudel ot (100 — 30) — 10 = 100 — (30 — 10).
2. [a va noAanAaocidoouue gvav apiBud e 1o 11 tov noAAanAacialouue

ue 1o 10 Kai mpoobsToulE 1.

3. To ywduevo 3+ 3- 3 ypdperar 3°.

4. To 25 o0outar ue 10.

5. a+a+a+a=4-a

6. a-a-a-a-a-a=ad.

7. 28+3=11.

8. 3-10°P+2-10" +2 =322

9. 20-12:4 =2

10. 9-3-2+5=30.

1. (3-1-3:3=0.

12. 21 oelpd twv npd&ewv: 7 + (6 +5) + 4, ol napevOEoelq dev xpeldlovral.
13.  H diapopd duo nepitrwv aplBuwy eivar ndvra mepittog apluog.
14.  Av o apiBudc a eival moAAariAdoro tou apibuou B, T0te o0 a

dlalpeital ue 1o B.
15.  To 38 eivar noAanAdoio tou 2 kat Tou 3.
16. O apiBucc 450 dwaipeital e o 3 Kai 10 9.
17. O 35 kat 0 210 Exouv UEYIOTO KOIVO JIAIPETN TOV aplBud 5.
18.  To EKITtwv 2 kat 24 eival o apiBuoc 48.
19.  H diaipeon 420 : 15 diver unoAotro 18.
20. Hoxegon 177 = 5+ 35 + 2 elval uia sukAeidia dtaipeon,.
21. O apiBudg 3 - a + 9 daipeital e 10 3.

22. O apiBudc 300 avaAUetal Og yIVOUEVO MPWTWV Napaysviwv wc 3 - 107,

0000000000 OODOODODOOODOO
0000000000 OODOODODOOODOO

23. O aplBudc 224 diaipeital ue 10 4 Kat 10 8.

#
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A.2.1.H évvola Tou KAAouatog

H Aéfn “cAdoua” Bgosgxetal add Tnv agxaia eAnvikh Agfn “Adw” B “Aw” $ov onuaivel

Ko8w, Teuaxifw KdTl. To KAdoUa Aouddv dnNWVEL dTL £XOVUE Eva. KOUUATI, dnAadn éva uégos

Kdadolov Wodynatos. Zta Madnuatikd Fewgoviue dti avtd wov uotgdfetad, wdogsl va xwglotel

o¢ (oa uégn. Etol, ota Madnuatikd to “KAdoua” 8géldel va dnNivel o¢ Wdoa (oa uggn

xwoloaus To oAdkAngo (Tov “dlov”) Kau @doa add avTd Wrigaus.

KAdoua: 1wdoa ugen roams . QQUUNTIS _ (9q00v0uacThs St undév)
o¢ Wdoa (oa uégn xweioaus W3aAQOVOUAGTHS

ZTh owvéxela Ga tvundoviug doa ndn éxovue nadst yia ta kddonata kal da edecteivoviug

TIS YVWOELS UAS OTIS WQAFELS TWV KAAOUATWV.

@ APAYTHPIOTHTA 1n

Toelc pilol ayopdlouv uia itoa Kat tn xwpeilouv O OKTW KOUUATIA.
O gvac gpaye 10 €va Kouudtl, o deUTEPOC TA TPIA Kal O TPITOG dUO
Kouudria.
Mropeic va Bpeelc To UEOOC TNG NIToAc Mou £Paye o Kabevag,
Tt uEpoC TNC Mitoac replooeye;

APAYTHPIOTHTA 2n

lMapatmnpwvrac 1o Napakdtw oxnua meoondeénos:
Na Boelc 1oI0 UEPOG TOU UNKOUG Tou Turuatoc AB eival To urikog tou turjuarog AK.
Na urtoAoyioeic To urikoc tou AK, av yvwpliCouue Ot To AB eival 32 cm;

Na Bpeic ¢ a ovtoévavaeivar L, 1, 2, 3 4 3 10y dMo
Boelc Cedyn TUNUATWVY MOU TO VA Vi 1v1323234ru u.

Al K B
| | |
1

APAYTHPIOTHTA 3n

[Mooorndénoe va [uopdoelg ToelG COKOAdTEG
(onwc autrj Tou oxNuUarog) oe okKTw naidid.

¥, ZKE@TOUAOTE
Efval mpopavég Tt yia va polpactolv ol TPElG 0OKOAATeS 0 OKT! maidld, ‘F:"*"'*:"'*:‘"

npénel va yivel daipeon 3:4. Mpaktikd, yia va yivel 1o polpaoua autd, |
XPeldleTal mpWTa va XWwpPLoTe( uia 0OKOAdTa Oe OKTW (8) (0a pépn, wote kAaBe

Kopudtt va efval To % TNC ookoAdrag. Emeldr) €xoupe Tpelg (3) cokoAdTeg, TeNKA, To K&Be audi Ba

ndpel @ ? ano TIC TPEIQ 0OKOAATES. EMopéviwe To KAAoua % Kal 1o TAiko 2:4 exppdlouv T Bla

noodtnta. Apa UMopoupe va mouue OTL To KAdoua % naplotdvel To mnAiko e dlaipeonc Tou aplBunt

dld ToU TIaPOVO[AaoTH, dnAadN: % =324
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APASTHPIOTHTA 4n

270 dImAavo oxnua gva TeTpdywvo ExEl XwPIOTel, avdAoya ue TO

xpwua, o€ TPIWV EIOWVY UEEN.

Mropeic va Bpelg 1t kKAdoua Tou TeTpaywvou eival To kabgva
UEOOC TOU,

Ovuouaote - Mafalvoviue

To ouupoio % (v @uolkdg, #0) Tou ekPPAleL TO €va
anod Ta v {oa pépn, ota omnoia xwpiletal pia moodmra,
ovouddeTal KAAOUATLKY] povada.

KAdoua 1) khaouatikdg aplbudg ovoudletal kdbe

apleuntg —
z z 7 7 KAQOMATIKT)

aplBuog % orou K, v guotkol aplBuol kal v # (. ypauﬁﬁ .

MAPOVOUAOTAG  —

To kKAdoua % eKPPACel Ta K ugpn amod Ta v {oa uépn diagdfetar “dvo tolta”

w, 6pot Tou
3 42 Khdoparog

ota ortoia €xel xwplotel pia moodtnta. Mevikd:

S - L
¥ 7
% =K - % 4rou K, v QUOIKO{ aptBuol kat v # (.
¢  KdbBe k\doua naplotdvel Kal To TiNAiKo g dlaipeong Tou 3 _
apBuNT 314 ToU MaPOVoUaoTr). Mevikd 1oxUel % =K : Vv Orou d - 2:4

K, v Quolkol aptBuoi kat v # 0.

¢  KdBe puaolkog aplBudg k umopel va €xel n Hop®r KAACUATOG 6= 6 15= 15 21= 21
LE TIAPOVOUAOoT TO 1, yiaTi K =K : 1 = % 7 1’

¢ H éwola Tou KAAOUATOG EMEKTE(VETAL KAl OtV TEPITwon ¢ .. 4

?>1 dist 73

ToU 0 aplBuNQ elval peyaAUtepog and Tov TTAPOVOUAOTY).
Tdéte 10 KAAoa eival peyaAutepo amnod 1o 1.

[MAPAAEITMATA - EOAPMOTEZ

1 To kaumavaplo ulag ekkKAnoiag xet o 20 m, evw n ekkAnola
T éxel uyoc ta %TOU Jyouc Tou Kauravaplod.

Moo eival To UYog TG eKKAnoiac,

Nvaon
‘O\o 10 UYog Tou Kaumavaplou, dnAadr ta % eivat 20,
ETIOPEVWG TO % autou Ba eival % <20 cm = % ™= 4m.

Téte ta = Basval 2 - 4 m =12 m. Apa 1o UYog NG ekkAnoiag Ba eival 12 7.

5
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9. Mia deéauevr) netpeAaiou oe uia nmoAukaroikia, xwpdet 2000 It.
O diaxelplotnq o€ uia UETPNON BENKE OTL NTav yeudtn Katd Ta
%. [1éoa Aitpa netpgAaio eixe n de&auevrj;

Nvan
Y

H deEapevr) oAOkANpEN elval Ta 7 Kal xwpaet 2000 It.

To % ™mg deEapevng Ba xwpdel

4
1.2000 &= 2000 ¢ = 500 ¢¢. ¥
4 4
Suurepaivoupe, Aotrdv, OTL Ta % Ba nepiéxouv 3 - 500 (= 1500 (.

¢  Onapandvw Tpomog AUong ovoudZeTal avaywyr) oTn JovAada Kal Umopel va epapuooTtel
OtnV TEPIMTWOoN Tou elival yvwoTtr 1 T Tou 0Aou Kal dnteftal Tou PEPOoUS. AANOG
TPOMog AUong elval o TTOAANAQCIAoUOC ToU apLBoU TIou ekPpEAlel TO PEPOG €Tl Tov
aplBuo6 mou ekPPAlel TO AoV (TT.X. % - 2.000 It = 1.500 It).

3. Ta % TOU KIAOU evoc unaxaplkou kootiCouv 27 €. [1doo kootilouv Ta % TOU KIAOU,

Nnvan

Ta 2 kooT{Couv 27 €. Apa To % KoOT(Cet 77 €:32 = 9 £, /m\\?
2
Ta 5 1 éi: 1

5
3 Koot{Couv 5 - 9€= 45 €, 5

5

¢ [1a va Bpouue TNV TR Tou OAou EeklvAue amd TNV TIPr) TOU MEPOUG Kal
uttoAoy(Coupe TNV TIUA TNG MovAdag (avaywyr otn uovdda).

9 ( / 1 izel P2 = .
Ta 7 KooT({Couv 45€. Apa To 9 KooT(Cel 9 €=5 €. @\QA\\/

’ 4 ( .5€= ieivar 1=2.=9 = 9
Etol ta 9 Kootiouv §-5€=40 €. Aot eival: 1 =" 7 - 7 1

A2KHZEIZ KAI TIPOBAHMATA

1. Suuniipwoe ta mapakdiw kevd: § -
(a) 210 KAdoua % Ol QPIOUOI K KAl N OVOUALOVTQL ...

2, Ta kAdopara 3, 2, £ 10 18 gy 6Aa uikpdtepa T ovaoac,
H ' 39 9 20 MIKOOTEDQ TNG [ G
Tt kKAdoua Twv pabntwv e taéng 28 uabnrwv eivai ol 4 anovreg,

=

Av 10 —; evoc KIAou kapudia eival 14 kapudia, To KIAC rteptExel 70 kapudla,
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5.

10.

Ta napakdrw oxrjuara €xouv xwplotel o (oa ugpn. pdye yia to kabeva and autd,
TO KAdoua rmou ekpEAlel TO XOWUATIOUEVO UEPOC TOU.

Amno uia Toupta neplooeyav 1a Kouudria mou BAEMTEIC

OTO Oxrjua Ta onoia amoteAouv Ta % e ToUpTac. :; A v

[1ooa nrav apxika oAa Ta kouudtia e ToupTac,

VS S

b

4

on N
Boec rolo uépog tou KiAou eivai ta. (a) 100, (B) 250, (y) 500, (5) 600 ypauudpla.

[Moio ugpog: (a) Tou uriva, (B) Tou e€aurjvou, (y) Tou £Touc elval ol 15 NUEPES,

Eva kardotnua Kdvel EKTITwon ota eion Tou (on e Ta % NG aQPXIKNC TIUNG Touc. Eva
popeua kootice 90 € Tplv TNV EKMTWON. YTOAOYIOE TTO0Q EUPW EKMTWON EYIVE OTO
Qopeua Kal méoo 6a mAnpwoouuE yia va To ayopdO0OULE.

e ula tdén ta % Twv pabntwv pabaivouv ayyAikd. Na Boeic mooouc uabntec exel
n 1dén, av yvwpileic ot autol mou pabaivouv ayyAika eivar 12 uabnrec.

2¢ gva opboywvio maparnAdypauuo n uia nmAeupd tou eivar 33 ekaroord Kai n aAAn
TQ % ™mCe npwtg. Na Boeic v nepiuetpo tou opboywviou.

Eva euvbBuypauuo tunua AB gxel unkoc 5 ekaroord. Na oxedidoelc: (a) eva eubuypauuo
Tunjua A ue unkog ta % ToU AB Kkai (B) éva eubuypauuo tunua EZ ue unkog ta % T0U AB.

APAZTHPIOTHTEZ 'A TO 2MITI

Xowudtioe oe KaBgva aro 1a oxnuara rmou akoAouBouv Ta UePN Mou avTioToLXoUV OTa
kAdouara rou eival ypauueva KAtw aro Kdbe oxnua.

16

-I;l\k
orlw

Na Bopelc moio uEpog Tou ueYdAou TeTpaywvou eival Kdbe
XOWUATIOUEVO UEOPOC TOU dlmAQvou OXNUAToq.
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A.2.2. looduvaua KAaopata

APA>THPIOTHTA

K KaBéva and ta napakdrw nevTe (oa Tetpdywva eival XwploueEvo o€ (oa ueen e OlapopETIKOUC TOOTIOUG.
[MooorndBnoe va Bpelg yia kabeuia nepimtwon 1o KAdoua Tou TETPAYWVOU TToU
aroTeAel TO XPWUATIOUEVO UELOC TOU;

2Tn ouvéxela ouykplve Ta kKAdouara, rou 8a Boelg ueta&u Toug.

Ti napatnpeeic yia ta kKAdaouara rou Benkeg,

Ovudnaocte - Maaivove

® Avo kANdopara & kar X Aéyovral looduvaua 1| ioa étav 2 1
B o) loodUvapa

eKPPEACOUV TO (D10 TUNUA eVOC UeYEBOUC 1] (OwV ueYEBWV. 3
.. Emeidn) akpiBig ekppagouv To {310 TURA evog peyEBoUg

elval kal {oa kal YpAapoupe: SnAadn: 2 - 10

% I %L 32 15
P Av 3Uo kAdouata % Kal %L elval .looduvapa Téte Ta “X1aoTi §=164
ywoépeva” a « d kai B « y eival {oa Kat avtioTpoPwg. W3 -14=6-7
a_Y 4 . 2_10

AnAadr: av B~D Tote: a8 =B +y Kal aviloTpoPpwg. —=—

3 15
var: 2 <15 = 3 - 10

Ma va Kataokeudooupe oodUvaua KAAoPaTa 1 yla va dlariotwooune Ot dUo
kAdoparta eival i1ooduvaua, Urmopouue va epapudloue TOUG TIAPAKATW KAVOVEG:

P ‘Otav noAan\actactolv ot 6pot VO KAAOUATOG |IE TOV 2 .2-4_¢
(O10 uUOIKS aplBuo (#0) mpokurTtel KAAoUA LoodUValo. g 3.4 E

P ‘Otav ot 6pot evdg KAAopaTog daypeBoulv He Tov (810 pUOIKO 10 10:5 2
aplBud (#0) MPOKUTTTEL KAAoUA 1003UvVapo. 15 15:5 ?

® H dadikaoia autr Agyetal amAomnoinon Tou KAAoUATog Kal €xel wg arnoTtéAeoua eva
KAGoua 100dUVAUO [E TO apXIKO Ue UIKpATEPOUS OPOUC.

® To kAdopa ekeivo mou Oev prmopel va amAomnomnBel (dev iavc'lywyo
uUrtdpxel AANOC KOVOG dlalpETNG aplBunt Kal TapovouaoTt 12
4 4 £ 4 1 apou MKA(7, 12)=1
EKTOG aro TN HovAada) AEyeTal avaywyo.
Z , 2 OMWVUHA
® ©Otav dUo 1 mneploodtepa  kKAAouara €xouv Tov (Do 7 7
TIAPOVOHAOTI] AEYOVTAL OMWVUHNA KAl OTAV EXOWV BAPOPET- 7 | 5 grenivupa
KoUQ TIaPOVOUACTES ovoudlovTal ETEPWVUAL. 7 32
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[TAPAAEITMATA - EOGAPMOTE2

a ECETAOETE AV TA KAQouara: (a) = Kal —=, = Kal —= é&lval iooovvaua.
. Naeerd Ad ()g ;g(ﬁ)g j,g’ U

Nvan

(@) YrohoyiCoupe ta “x1aoti yivoueva”, dnAadr: 2 - 14 = 42 ka1 5 - 10 = 50
Ta ywvoueva dev eival (oa, dpa kat Ta kKAdopata dev eival looduvaua.

(B) YmoAoyiCoupe Ta “xiaoti yivopeva”: 3 - 44 = 144 kot & - 18 = 144
Ta ywopeva eival (oa, dpa kat ta kKAdopata eivat icoduvaua, dnAadn: 7 Kal 18

Na arthoriomn®ei 1o kAdoua 39
9. n % 56

Nvan

2 18

O MKA Twv 6pwv Tou khdopatoc 30 kat 66 sivat: MKA(30, 66) = 6

ZO:L:5

Alaipoupue Toug 0POUG TOU KAAOUATOC e TO 6 Kal €XOULE: %6 %6 - 6 37

3, Na uerarpanolv oe ouwvupa Ta kAdopara %

Nvon
¢ [lpwv and kKABe HETATPOTY) ETEQLWVUUWV
KAQOUATWY OE OUWVUUQA EAEYXOUUE Qv Ta
kAdouata arAorolouvtal.

¢  Bpiokoupe 10 EKIT TV TTApOvVOuacTdv
TWV avAYWYWV eTEPWVUUWY KAAOUATWV.

¢ Awpoupe 1o EKI pe kaBeva amnd toug
TTAPOVOUAOTEG.

¢ [loAamAaotdloupe Toug dUo 6poug KAbe
KAdouatog eri Tov avtioToxo aptBud mou
BPNKAUE.

Enmopévwg Ta KAdopata perarpdnnkav ota
(oodUvVaua OpWvVUPQ:

2 ka2

3 20

MKA(5, 20) = 5
Atatgovie Tovs dgovs Tov

KAdOUATOS 2% ue 10 5 Kad

éxovug: 2 = 95 =

5 1
20 20:5 4

2,2, % EKTI(5, 3, 4) = 60

5 3
60 : 5 =12
60 : 2 = 20
60 : 4 =15
12
3 _212_36

512 60’

5
20
2 _2-20 _49p
2 220 ¢p°
15
1
4

_115 _15
415 60
36 40 4 15
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AZKH2EIX KAI TIPOBAHMATA

1. ZuunArpwoe 1a mapakdrw keva:
(@)  Auo kKAdouatra AEYovTal ICOOUVAUQA, OTAVY .............cciueeeeiisieiiiiise e
(B) Av ioxuel ﬂ:%, TOTE 01 BpoL a, B, Y Kal O CUVOEOVTQAL UE TN OXEOT. ...covveeeeiiiseiii,

(v) AvAywyo AEyeTal TO KAQOUQ, TO OTTOIO ...
(0) Oudvuua Agyovral Ta KAAOUATA, TIOU EXOUV .........ccueeeiiieeeeiiee e
() Etepwvuua AEyovtal T KAAOUATA, TIOU EXOUVY .........c...cceiiieeeiiiiieeeiieeeiieeeieeeeee

(or) Av dlaipgéooue Kar Toug dUo OpouG evog kAdouatog ue tov MKA toucg, To kKAdoua
VIVETQL oo

9 Na eéerdoeis noia and 1a kAdouara eivat iooduvaua:
2 18 3 1 7 30 13 26
a B , 90
@5 3 27 ) Mg 8 40’ (©) 14" 28

3 Na peratpgyelg KGQSVG arnd ta napakdrw kKAdouara o 1ooduvauo KAdoua ue napovouaotr
rov aoius 100: @3, (1%, (V) 2. @9, (6) 5.

l; Na ueratpgyelc Ta napakdrw kKAdouara o€ (ooduvaua (e TapovouQoTr) ToV aplBud 3:
10 50 18
a) Y, U (y) LS.
(@ 5 ®B 20 (Y)27
5. Na uetarpeyeic o kAdoua % o€ 1000Uvauo kKAdoua ue riapovouaotn:(a) 6, kar (B) 15.

Na ouunAnpdoeig Ta kevd, Wote va mpokJyouv icoduvaua kKAdouara:

=

2_22 74_ 48 _ .
a 5 o
@2=22, B g=—2 () =g @0 B=s
. Na artAortoirjoelc 1a kKAdouara: (a) 25 , (B) 7; y) g‘g

Na Bopeic mota and ta kAdouara eivai avaywya:(a)%, (B)ﬁ, (y)ﬂ, (5)&.

© =

Na yivouv oudvuua ta napakdrw kAdouara: (a) 3 kat £, (8) L kai =3-, (y) 11 kar 2.
y v lej U ()5 9(13)8 70(3/)3 >
10 TortoBetnoe éva “x” otnv avtioroixn 6on. JQ5TO NAGOZ

(a)  To kAdoua % artAoroieital e 1o 5. ] B

]
i

(B)  To kAdoua % elval avdywyo.

(vy) AvTo kAdoua % uetarpariel oe 100dUVaUo e MApPOVoUaoTr] 24,
o apiBuntric Tou Ba eival diMAdoiog Tou X.

(0)  Av nmoAamAaocidooupe Tov aplBunTri Kal TovV mapovouaoTrj VoG
kAdouatog eni 4, To kAdoua 6a yivel 4 popec ueyaiutepo.

(e)  To kAdoua % artAortoieital e 1o 6.

(or) Eva avdywyo kAdoua eivai idvra uikpdtepo Tou 1.

0_ 0.
© 4 10

23 _ 2043 _ 3
" 30 20 + 10 10

© 3 = 60

11 220

5 _ 41
1 2 = 4l
() 5 41

00000000 O
00000000 O

(ia) To kAdoua %ﬁ eival ndvra (oo ue a + B.
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A.2.3. Z0ykplon KAaoUATwV
' APASTHPIOTHTA 1n

: [Tolo ugpoc Tou peydAou TeTpaywvou Katalaupdver Kdbe
'i\ xpwua, oro dimAavo oxnua; H Mapia eine nwe 10 pol xpwua
4

I

karaAauBdvel Ta i, 10 yaAdaio ta 19 kai to nodowo ta —Z-.
HB 45 0 yradoTa g P 18

Evw o lNadvvng eirte ot 1o pod eival ta % 10 yaAddio ta 2—54 Kal
10 MPdOoIVo TO —; TOU TETPQYWVOU.

[oioc gxel dikio Kat molog oxi;
[Nooondbnoe va ypodyelc oe avéouoa oslpd Ta KAAdouara rmou aviioTolXouV o€
KaBeva ard ta e ToU TETPAYWVOU.

i, APASTHPIOTHTA 2n

FA
f@

2TO KUKAIKO didypauua @aivetal i Kataveuoval ol Wees eVOc
24wpou aro evav uabnt, e A" luuvaoiou.
Ti uEPOC TOU XPAVoU Tou eival KABe dpacTnEIoTNTA;
1600 xpdvo diapkel KABe dpaotnEloTnTA;
2e roia opaotnelotnTa danavd ToV MEPIOOCTELO XPOVO,
lodye oe uia oelpd TOUC XPOVOUG TMoU avTIoTolXouv 0 KABe uia arnd Tic dpaotn-
PIOTNTEC, EEKIVAOVTAG Ao ToV UEYAAUTELO Kal KATAANyovTac OToV UIKOOTEQO XPOVO.

< ZKE@TOUAOTE
Mapatnpouue Ot To 24wP0 elval Xwpelouévo oe 12 Kouudtia, and ta onola Ta 4 aviiotolouv

otov Unvo, Ta 3 ato oxoANkd wpdplo, Ta 2 oto dldBacua, To 1 otov abANTIoNd Kal Ta 2 OTo

navidl. Emouévwg, To HE€POG TIoU aplepmVETal yia Urvo eival Ta 4 10U ouvohKoU XPOVoU, yia

12
2

TO OxoAelo Ta i, yla To dldBaopua ta l, yla Tov aBANTIouS TO 1 KAl yla TO Ttk Vil Ta -4

12 12 12 12
Emeldr) kdbe Kopudtt avtioTolxel oe dUo wpeg, CUUTIEQAIVOUE OTL O XPOVOC TTIOU APLEQWVETAL YIA
KABe dpaotnpldmra eival: 8 wpeg yia Unvo, 6 wPeS yia To OX0Ael0, 4 wpPeg yia dldBaoua,
2 WPEC Yla aBANTIOPO Kal 4 wPEC Yia TTalyVidlL.
Apa, 1 (ntoupevn XPOVIKY oelpd Twv dlapopwy dpaoTnEIoTTWY efval:
8 woes(Ydvos) > 6 viges(ZxoNeio) > 4 vges (Didbaoua) = 4 wges (TTauxvidl) > 2 vges (AGANTIONdS).

Qvuoduaotée - Madaivovius

[evikd, yla ) oUyKplon KAQOUATWY loxUouy Ta eENG: 9, 5
AN 300 opwvupa KAGouata, ekeivo 1z 13
ToU &xel TOV HeYAAUTEPO aplBunTy RN G A % cal 1%

elval peyaiutepo.
TA PETATPEMW O OUWOVULAL
Ma va ouykpivoupe eTepwvupa KAGopata 7 _ 28 xa 5 = 15 npa: ¥ 5 5

TQ METATPEMOUME O OMWVUMA KAl 77 ~ 4F 16 ~ 44 17 ~ 16
OUYKpivouuEe TOUG aplBUNTEG TOUG.

And dUo kKA\douata ue tov dlo apleunm 12 13
HeyaAUTepo eival ekeivo Ue TOV UIKPOTEPO TTAPOVOUAOTH. 9 < 5
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[TAPAAEITMATA - EGAPMOIE2

Na ouykptBouv Ta kAdouata 7 kar L

10 15
Nvan
A6 10 oxfjua napatpoupe Ot “oe doa TeploodTEPA
HEPN xwpiletal €va OUYKEKPIPEVO uEyebog, TOOO
HikpdTeEPQ eival Ta pepn autd”.

<« 7 >
A 1 < i i i 15
AnAadn: 7= < 75 KAl 75 < g

A
\]

7
10

9. Na ouykpiBouv ta kKAdouara: % el %

Nvon
Metatpémnoupe ta kKAdopata oe opwvupa. EKIM(8, 9)=72, enouévwg
U 4
772:48 = 3 =4 5 =45 a4 =322 ppg 5 > 4
2: Ixat?2:9 omndrte ; 77 K 29 Aea 3 J
3. NatorobemnBel oty eubela Twv aplBuwv To kKAdoua %
Nvaon
2 10
a 10 KAGoua % gxoupe Otl: 0 :=: f 2|= 5
oF—+—+—+—+—F—+—+—+—+—
1= J<fdl =2 1750 0A A r B

Kabéva, amd ta Ttunuata OA kat AB tou oxnuatog eivar (0o pe 1 povdda.

Ta xwpiCoupe oe 5 {oa TuNUaTa, Wote To KaBEva va eival (00 e To 1 ™Ce povadag.

5
To euBUypaupo TuAua OF anoteAeltal and 8 (oa Turuara {oa ue To % Qg povddag To
kaBéva. To urnkog OI eivat 4 100 OA. Apa To KAdoua 4 tonoBerteftal oto onuelo I,

5 5

Y. Na Boebei éva kAdoua ueyaidtepo and to % Kal UIKOOTEEO aro 1a %

Nvaon
Ta kAdouara %KCI! gal’vaz ouwvuua Kal avdueoa oTouc aplBUNTEC Tou 2 Kal 3 eV UMAPXE!
dAoc @uoikéc apibuoc. Mropouue, ouws, va Boouue ooduvaua kAdouara ue autd

4 ka i, yla 1a orola petaéu Twv aplBuntwv TouG 4 Kai 6 undpxet o aplOuog 5.

10 " 10

Erougvwe, apou 1o KAdoua

mx. 1a

elval ueraéu twv - 7 Kal 6a eivar ka1 2<3 <2

10 0 10 5 10 5
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AZKHZEIZ KAI TIPOBAHMATA

1. suuniijpwoe ta napakdrw kevd:

(a) Eva kAdoua eivai:

(i) (oo ue 1, av 0 apIBUNTIIC TOU EIVAL ..............o.cooovoee . TOV TTAPOVOLQOTH.
(i) ukpOTELO TOU 1, AV 0 apPIBuUNTAG TOU €Vl ........................ TOV TTQPOVOUQOTT).
(iii) ueyaAutrepo tou 1, av o apilBuntc tou eival ................... TOV ITQPOVOUQAOTT].

(B) AV A>DB 1618 )
y v

2. s e 1a kKAdouara: () S kai 2 Skar 3 4 kar 8
UYKPLIVE T KAQouQT: ()7K17,(,8) 5K19,(y) 5Kl

12

. [odye Ta kAdouata ﬂ, ﬂ, —7, ﬂ, 31 6e pbivouoa osiod.
3 pay H 10 14 11 13 1 ® P

109

4, 2Uykpive e 10 1 1a KAdouara: (a) % (B) % (v) ;—5 (©) ;—g (€) 50"

5. Bdre oe oelpd 1a kKAdouara: 3 8 5 20 7
5 15 10 15 b6

6. Boec uetalu moiwv SladoxIkdV QUOIKWY aplBuwy Beloketal Kabgva arnd 1a nmapakdrw
kAdouara (a é, —7, ﬁ, o) @, g) 125
uara @) S, 8) 2, ) £, © 8, ¢) 1Z

7. TortoBstnoe otnv eubeia Twv aplBuwy Ta kKAdouara:
1 3 5 ) L 3 4 9
@ 5. (B) 5. (¥) 5. (0) - () = (O0) 5,(5) R

8. Mool kKAaouatikol apiBuol mpérnel va toroBetnBouv ora onueia A, B, I, A kat E tou

OXNUATOG:

0 ? % 0 1 2

| IR TR (R | [ | I | I I | I 1 | I I

@ SA e T B e I
A B r A E A B I A

9. JUUnAnpwoe TIC KeveEG BEoelc Tou mivaka e TO KAdoua mou avtioTolxel oTo
XOWUATIOUEVO TUNMA TOU TETPQAYWVOU UE TO AVTIOTOIXO Yeduua kai uerd BdAe ta
kAdouara riou Bprikeg oe @Bivouoa oeipd.

A B I A E 2T 4 H
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A.2.4. MNpdobeon kat Apaipeon KAaopdTwv

To ouvepyeio Tou Anuou eUTEWE O Ia UEPA TA % uiac

nAareiac ue AouAoudia. Tnv eMOuUEVn NUELQ MTOU O KAIPOG

dev ritav KaAdc pUTEWE Vo Ta % ¢ nAareiac.

[Noto Tunua e nAareiag eixe PUTEWPEL, OUVOAIKA, OTO TEAOG NG OeUTEPNG NUELQAG,
ZKEQTOUAOTE Tn nugoa

% Ano 1o oxNua naparnpouue Otl oto TEAOG TNG deUTepnq
4
NUEPAG €XOUV PUTEUTE(, OUVOAIKA, T % ™G nAateiag. 12
Mpdyua mou onuaivel 611 To dBpoloua %4—% KAVEL % %

2hnuépa

APAYTHPIOTHTA 2n

Eva poptnyo kdAuwe oe uia wpa 1a % ™mCe dadpouric Nldtpa - TpirmoAn.
[oio HEPOG TNG dladPOUNG TOU WEVEL va KAAUWEL aKOun,

* ZKE@TOUAOTE
L

Onwg eaiveral oto oxrjua dev €xouv KaAuPBel Ta % ™G dladpounC. \%
TPITYQN

Emouévwg, n dlagopd %—% KAvel Ta % TOU OuvOAoU TNG dladPOUNG.

APAYTHPIOTHTA 3n

Mia Bpuon yeuiZel, oe 1 dpa, Ta % me deEaueving. Mia dMn —— —

Bouon yeuiCel 1o % mc diac deEauevng, enionc oe 1 wpa. ——

AV Kal o1 dUO BPUOEC TPEXOUV TQUTOXPOVA Ueoa otn de&aevn), ~
Ve Ve s 7z w
Tl UELOC TNG de&auevne Ba yeuioouy o 1 wpa,
ZKEQTONAOTE ———
Me—

% Av ol Bpuoeg “tpéxouv” Tautdxpova otn defapev yia 1 dpa Ba B
€xOUV Yep(oel éva TUNUA TNG TIOU QVTIOTOLXEl 0TO dBpoIoua TwV [T——"
TUNUATWY QUTAG TToU 1) KABe pia yepiel Eexwplotd. AnAadr| To ...

Ovudnaocte - Maaivove

? - [evIKQ, yia v npooBeon Kat v agaipeon KAaoudtwy loxUouv ta e&NG:
TE P lpooBstoupe dUo 1 meploodtepa
‘ opdvupa K\Gopara mpocBstovtag a B _ A+ F
Toug apIBUNTES Toug, agrivovtag tov. Y Y Y 5
(310 mapovopaoTr).

2 _H2_
5= =

5

U\‘\%
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P [pooBéToupe eTEpWVULA KAAOUATA apou

. . . F+2_2A48_29
MEWTA TA HETATPEPOUNE O OUWVUUAL. 4 " 3712 "1771
P>  Agaipouue U0 opwvuua KAdouata
apalpdvTag Toug apeuntég Toug, & B _a-B 4 _2_ 42 -2
. , . Y Y Y 5 5 5 5
a@rjvovtag Tov {510 TapOoVOUaoTH).
P AgaipoUpe dUo eTepwvupa KAdouata apou F_2_2_8_13
TA PETATPEYOUE TIPWTA OE OPWVUA. 4 3 12 12 12

P loxUouv OAeg ol IBIOTNTEG NG MPOCOE0NS TWV PUOIKWV 0TA KAAouaTa.

¢  Mepikég popég avti va ypdpoupue 1 + % YPAPOUE IO amAd 1%.

® O ouppoNoude autdg, Tou maplotdvel To dBpotoua evdg aképalou pe €va
KAQOMA PIKPGTEPO TNG HovAadag, ovouddleTal HEIKTOG apLlOuog.

[TAPAAEITMATA - EGAPMOTE2

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

Nvaon
MeTaTPEMOUNE TOV PUOIKO aplBUS 0 KAACUA e TIAPOVOUaoTH 4.

Ll :il 3‘4:LLQ:175
ElVOl.4+4+34+4+4 4+4+4 7

Na anodeixBel 61i: (@) A+B = A + 1kal a-B - a _q,
9. X (a) 5 5 B) 5 5
iy on + ¢ 4 é é
a = a4 o= A a- - a _ 6 = _a _
@ " ¢t g7 ¢t1 ® g ~4 ¢~ ¢ 1
3. Na urtoAoylo6el n dlapopd Kal To dBpoloua Twv KAQoUdTwv 7—52 Kal %} .

Nvon

Ta kAdopata efval eTepwvupa Kal TEEMEl MPdTa va uetarpartolv oe 1oodUvaua

opwvupa. ‘Exoupe: EKTI(IZ 20) = 60 ondte: 60 : 12 = 5 ka1 60 : 20 = 3

5 2
y i:55:§ i:?'l'gzﬁ ﬁ)lé { {
Apa: 7 175 60 Kaw —, 20 -2 60" Emeldn 60 60 urtopel va uttoAoyiotel
. 5 _ F =225 _ 24 - 4 - 4:4 -1
noKeopd 77 - 20 T 60 60 60 40:4 15

5 3 =25 21 - 46 - 46:2 -23
a Tt 0t e 602 30
Y. Na Bpebei n diagopd: % — 1 Kal To anotéAeoua va Yivel UEIKTOG.

E - = é - i = 15 - 4 - g r 4 7 /
7 1 7 4 y7 4 Mava TPEWOUE TO ATIOTEAEOUA OE PEIKTO
aplBuod ektehoupe Vv eukAe(dela dlaipeon: 11 = 4 - 2 4+ 3 kal EXOUUE:

£:2'4+3:2'4 i:: i é: . é:: 2:
7 7 St S 2 F+ 2721+ 2724272

&\W
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5. Na Boebei to dBpoioua: 2 + 7:,71.
Nvaon

l: l:: 1:3'3 l:i l: 9+1:Q
Z-i-l3 2+1+ 3+3 3-1-3 3-i-3 3 3

KOUPEWEL [IOVO TO 3 TOU APXIKOU YKAGoV. [1old UEPOG amo 1o ykagov
¢ nAateiac KOUPEeUTNKE UEXOL KAl TO TEAOC TNG OeUTEPNG NUEPAC,

Tnnpépa

1_3

Nvan 2”6

Ma va Bpoupe Told YEPOQ NG TAATEIQG TIOU KOUpPEeUTNKE, OTo TEAOG NG delTepnq

nuépag, dev €xoupe apd va npooBéooupe Ta dUo KAdopata, dnAadr| To % Kal TO %
AN\Q, yla va ekTeAEooOUPE aUT) TNV nPOoBeon MPEENEL va  UeTaTpePoune Ta dUOo
KAdouata o ouwvupa. Apa, 6a €xoupe: %-f-% %4—%:%. Ma va Bpoupe tolo
kKAGoua g Aateiag €xel aropuelvel yia koupeua, TIPEMEL va apalpgoouple arnod 1o OAo

HEPOG,dNACdN: g 2 = é Q

A>KHZEIZ KAI TIPOBAH MATA
2

1. YrioAoyioe 1a abpoiouara: (Q) —+ ., B) =5 3, (v) %+§, (@)

ﬁ
12+

Co|f\> A

(8) A + 75, (otT )— + =, Kal armAonoinoe 1o TEAIKO arotéAeaua, av Oev eivar avdywyo kKAdoua.

9. Na Bpeis TG dlapopES Kal va arnAOMoIroelq To anoTeAeoua, ornou auto dev eival avdywyo

. 3 1 8 3 10 3 4 2 7 5 3 3
KAdopa: (@) 5 — 5. B g —g Vg =~ 4 0 g% () 5 -5, (00 5 -7,

3. Na uetatpéyeic Touc UeIkToUuS apiBuoUc oe kKAdouara: (a) 3% (B) 47—70, (y) 2—;.
Kadve ta akbAouba kAdouara UeikTous aplBuous. () —; 4 B) 5 2 ) 55 7 2

5. YnoAdyioe ta abpoiouara: (a) 3 +2, (B) 72 +1, (y) 76 +3 15

10
6. Na Bpeic 116 diapopes: (a) 3 -2 —; (B) 4 —; -2 —; (v) 1% - %
7. [Moio kKAdoua MpEnel va mpooBECOUUE OTO % yia va Boodue dbpoioua % ;
8 Evac aypdtnc nmouAnoe o€ TE00EPIC EUTICPOUG TA % 7—25 —; Kal 7—70 ¢ napaywync

Tou. [olo UEPOC NG Mapaywyna ToU EUEIVE QITOUANTO,
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9 Tortobstnoe gva “x” otnv avtioroixn 6on
’ >Q2TO NABOZ >Q3TO NABGOZ

@ 2+i=+4=12 [ [ € <++45=3< [ O
B G+i=2 1 I oy 3£2-=-32+ O [
v L+1i=1 B B @ 2 -=1-2 [ O
@ L=1+7 B ]

APAJTHPIOTHTEX ['IA TO 2T1ITI

Juuninpowoe

AvtioTolxi0€ O€ KABe a| e e
1. npooBeon 10 OwoTo %+% % 2. Tov mivaka: i 2 5
arotéAeoua: 5. 4 5
eIV 3 2 7
9 9 3
45 4 15 6 2
90 90 5 ;
16 . 8 9
272 5 2

NOTES KAl KAASMATA N

Avduaoa ora Koivd oroixeia dAwv Twv avBpwrivwv roAitiouwy eival n duvardtnta aplBunong Kai [UOUOIKNG

EKppaong.

e O dvBowro¢ dnuioupyel HoUoIKr), 1dn, amod ToUG MEOIOTOPIKOUG XEOVOUS, apoU TO QpXAICTEQO OXETIKO
evpnua, mou gxel nAikia 35.000 xpdvwv, eivai oord amd uauoub ta oroia xenouomnombnkav yia mv
napaywyn PUBUIKWOV rixwVv.

° O uelereg gxouv Oeikel, ot n Evwola Tou aplbuou eugaviletar otov dvBpwrio ard Ta mpewTa Tou Bruara.
Alarmotwbnke 0Tt authi n mEWIUn  IKAVOTNTA  aplBunong  OxeTiCeTal  UE TNV IKAVOTNTA TNG
KardTunong Tou xpdvou, Tou Onuioupyel n avriorolia yeyovotwVv Kal XPOVIKWY OTIyUWwV Kal udAiota
XwpIc TN xenon e Evwolac Tou aplBuod.

E&dAAou n apiBunon eivai uia MOAITIOTIKY) avaykaidtnta, €va KaBoAIKo otolxeio moATiouod.

H ouvdvinon ¢ Mouoiknic ue ta Mabnuatikd rmoayuarornoleral uéoa ard v aiobnaon, mou EXoUUE yid TOV

XOE0vo Kal evronileral oe duo Bacikous déoveg KABe LOUTIKNG EKpoaong, Tov Pubud kai v Apuovia.

O dvBpwrioc &xel TNV IKavotnTa va eviortilel Kal va ArrOUOVVEL TIC XOOVIKEG OTIyuEC. To didotnua rmou

ueooAaBel uetalu duo otiyuwv, onuioupyel v aiobnon e didekelag. O XwpPIoUoG Tou xpdvou amd T1a

yeyovota dnuioupyel Eva rmukve ouvolo and otiyuee. ETol, 0 pubudc kat o apiBudc Exouv KOV Kataywyr, TovV

XWPLOUO TOU XpOVoU OE OTIYLEG Kal TNV QVTIOTOIXION TWV XPOVIKWV OTIyUV e yeyovota. O pubudg eival and

TIC MOWTEC LIOUOIKEG avOPWITIVEC KATAKTHOEIC, OnMwe akolBWS o apiBuds eivar and Tic mowted BeueAiidelc

Mabnuatikég avBpwrnives emivonoelg. O pubudg, Aoirdv, eival To MEwTo €i60G UOUTIKNG ToU OnuloUpynoe o

dvBpwroc. To LOUOIKG UETO, TO OTTOIO eival ArapaiTNTO YiA TNV EKTEAEON EVOC UOUOIKOU Buatog, dnAdveral e

&va kAdoua rou KaBoplilel Tov pubud. 2riuepa o dUo QUTEG EWOIESG, TOU pUBUOU Kal Tou aplbuou-kAdouarog,

ouvuUnTdpxouV OToV TPAOITO WE Tov oroio yodpetral n Autikri Mouoikr]. Ag doUue gva rnapddelyua: >Tto oxriua

paivetar Eva UEPOG evoG HOUOIKOU Koupamiou. H Xpovikr) agia Tou mpwtou kat Seutepou ouuBoAou eival z kat 3

avtiotolxa, evw Kabe éva amnd ta ouuBoAa (voteg), mou elval evwugva gxouy € opiouou aéia 51 To kAdoua ﬁ
otV apxn kabopilel mwe KAbe uETPO, KdBe didotnua dnAadr], TO OMOoIo TIEPIEXEL LA UOUCIKT] PPAOT, TIOEMEL
va repteExel ouuBoAa (voteg) ouvoAiknG a&iag %. lModyuat 31 + 2—1 + 51 +§1 = %. Me autd Tov TPdmo 0 apIGUOG

-kAdoua kaBopidel Tov PUBUO Kal ETIITOETIEL VA EKTEAEITAL EvA UOUOIKG KOUUAT! OUYXOOVIOUEVQA Qrd TOUG [IOUCIKOUG.

SXEAIO EPFASIAS m

Bpec naptitovpec and tpayoudla e dlapopeTikoUs pubuous Kal yodye ta
KAdouQara,Tou avtioToXouVv OTouG puBuOoUG TwV TEAYoUdIdV aQuTwV.

Avalnitnoe kal BoeG OpIoUEVA XAPAKINPIOTIKA Teayoudia e OlaPOPETIKOUG pUBLOUG
Kal mpoordbnoe va OUCXETIoEIG Ta KAdouata, mou avTioTolouv OTousG pubuouc autoug,
UE TNV ovouaola Tou eKAOTOTE OUYKEKOIUEVOU PUBLIOU.
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A.2.5. MoA\anAaclaouog KAAOUATWV
£ APASTHPIOTHTA

5
Evac neddpouoc otpwbnke e nAdkeg. Ta % aro 16 nAdkeg 5
elval xpwHatioTeS. Aro TIC XOWUATIOTES TA % elval KOKKIVEG. 5
7
Moo eival To UEPLOG BAou ToU TECOOPOUOU TTOU
kartaAauBdvouv ol KOKKIVEC TTAAKEG, 2
3
Ovuduaocte - Mabdaivovus
A6 Ta Mapandvw UMopouue va dlATUTWOOUUE TOV AKOAOUBO Kavova:
5 P> To yivouevo dUo KAaopdtwv sival To a a 3 5_ 325 _15
. L[f KAGopa Tou €xet apIBUNT To YWGHEVO B E T B3 F 4T T4 T8

TWV ApOUNTWV Kal TapOVo[UaaTr) TO
YIVOUEVO TWV TIAPOVOUATTWV.

P> To yivouevo evoe eualkou aplBpou erl
éva KAdoua efval to kKAdopa e aplount) A e, d A 3 %'—' 13 '—'%
TO YIVOEVO TOU aPIBUNTY) £ TOV PUOIKS P B
aplOud Kat pe Tov (dlo mapovouaoTr).

® AuUo kAdopata Agyovral avtioTpo®a dTav €XouV YIvOuevo 1.

d

P> loxUouv OAeg ol IBIOTNTES TOU TIOAANAACIACUOU
TWV QUOLIKWV aplBuwv ota kKAdouara.

3 =35
Emewdn i-%=1 10 KAGopaTa % kat 2 eival avtiotpopa. 5 % 5% 35
Y

[TAPAAEITMATA - EGAPMOIEX

. Na Boebsi 10 ywvduevo: 3 - 70 . 8
1 Bo Yo S22

Nvan

é.ﬂ. 3 = 370'3 - 3‘560 = 1630 _-_-J
6 765

7 5 6 130 210

Mropel va Boebel To yivouevo ue o anlo 1o0mo;

9 2€ gva oxoAeio ue 252 uabnreg, ta g elvat aydpia. Na Bpeig nooa aydpla kai rmooa

KopITola Exel TO OxXOAgl0.

Nvan

ApoU Ta ayopla eival Ta 8 TV PadnTay, Ba eiva: % 252= 3" 9252 = 12; 0 =149,

Ernouévwg, Ta kopitola Ba eivat: 252 - 140 = 112
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AY>KHZEIZ KAI TIPOBAHMATA

1 JUUMATIPWOE T TTAPAKATW KEVA:

(a) Ta va noAAanAaocidoouue dUo kKAdouatra

(B) Auo apiBuol Aeyovtal QVTIOTOOPOL, OTAVY .......ccccoiiieesseiiiiieeee e
(yv) O avriotpopoc tou apibuou K eivat o ....., tou L eivaio ... Kal Tou % eivai o .....
K

(6) Movo o apibuce ..... (oodral € TOV QVTIOTPOPO TOU.

P . ) .3 . 10 4 . 5 .
9 YnoAdywoe ta ywdueva: (a) 3 i ®) 7 4 (Y)§ 2 (0 100 10

5 eva: @2 - 7, @8 -100 4.5 (3.2
3 Bosgraywdusva: @2 - £, @)L - 10, i.5 3.2

) JuunAnpwoe Tov nivaka: 5 3

@[h = wn ol e

H. YrmoAoyiwoe 1a ywdpeva: (a) 2—; . 2—31 (B) 4—; . 2—;, (y) 3—; - 10, (5) 1% . %

2 Na Bpelc Touc avTioTpoPouc TwV aplBuwV: () i7 B) 72, (y) % (©) —; (€) % (ot) 1.

7 O Kworacg nrie ta % ard &va UMOUKAdAL, TouU TEPIEIXE QVAWUKTIKO OyKOU 1% TO0U

Altpou. Ndoa Aitpa avayuKTikou TTtlE;

8. YnoAdywoe ta e§aydueva twv mpdéewv: (a) g + %

9. Owoa@(L+2)-3 @(Z-2)- 8 wi-2-%
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A.2.6. Alaipeon kKAaopdtwv

Ovuduaotée - Madaivovue

» MNa va dapgooupns dUo

QUOIKOUG aplBpols apkei a:B=a %=% 5:4:'5'% =%
- va TIOAATAQCIACOUNE TOV
OLALPETEO JUE TOV AVTIOTPOPO
Tou dlalp€n.
» na va dapéooupe d0o a y a d 1.5_-3.4_F4_2
KAAopata apkei vatoAania- B By 24 25 35 15

OlAC0UE TOV DIALPETED UE TOV
avtioTPOoPO TOU JLalPETN.

® 'Eva kAdoua, Tou oroiou évag
TOUAGXIOTOV OpOC ToU efval KAdoua,
ovoudZetal ouvBeTO KAAOUQ.

[TAPAAEITMATA - EGAPMOIE2

2
1. Na yivouv anAd ta ouvBeta kAdouara: (a) % (B)
9

Nvan
: 29 _2 7 4-8 _32
z: ‘7 - 2 3:2 i:L:;:i:
O 321073255 By 9 197792
9 J§ 4
3,1
2. Na ekteAeorouv ol pdEeiq: 73 j.
3 6
Nvan
2,1 2,5 4
ﬁ+2—:17+17:E:736 :ﬂ:i‘-‘ll
4_4 ¢&_4 4 10 40 5 5
2 6 6 6 6
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A2KHZEIZ KAI TIPOBAHMATA

1. ZuunAnpwoe Ta nNapakdrw Kevd: )
(@) T1a va JlaiPECOUE OUO KAQOUATQ ... Lo

(B) 2uUvBeto kKAdoua AEyeTal TO KAAOUQ, TOU OTTOIOU .............ccccvieeeesiiiiiiieeeeiiiie,

Na kd SlaIpEoeic: 3.1 1.1 10 .1 5 L 21
2. a kaveic Tic dlalpeoelg: (a) 7 (B) 33 (y) 100" 5 (d) 3 57
. Na Boelc ta /\’a.'<:12:—7, Q:1, 2—7:4, 5) 4-L -3 1.
3 Boeg tammAka: (@) 2 2, (B) 3 () 2 (8)4-5 3~
Na kaveic T dlaIPETEIC: (a)l s 1 (B) 1.1 (y)& 210, (8) 10 : 20
’ 2 3 3 2 6 6
Tt maparneeic;
5 5 : 1.(1 .1 1T .1y.1 -
5. Na kdvelg TG dlaipgoeis: (a) 5 (3 . §> kat (B) (E . 5) L5 Tt maparnpeelic,
6. 2uurArpwoe Tov rivaka: . DS A
' = 7 2 3
5
7
1
2
1
4
. 3.4 5
f_ AvTioToixi0e 0€ KABe dlalpeon TO OwWOTO ArOTEAECUQ: 1{? 12 -
99 6
45 .15 3
0 9 4
16 . 8 3
3 9 10
3 15 ,
Na uetarpéyelc ta ouvBeta kAdouara oe anAd: (a)%, B S, (y) ?O
ad 4 2
9. Kdve 116 mpdéeig kar anAornoinoe ta kAdouara: 5 4
3,1 4.2 2.4
(@ 225 @ L5 ) 22
2 " 4 2.3 1. 2
3 ' 6 5 11 8

2Tov ndnupo Tou Pivt, Borikaue nwa ot Apxaiol Aiydrttiol urtoAdyiav ta % evoe

oroloudnmote KAAdouartog e aplBuntr To 1 Kal TapovouQotr) évav epITTo aplOuo.

IMa napdderyua, 1a 21ou L Gaevar: 2- 1L = 1 4 1 - 1 4 1
3 7 3 7 27 67 14 42

E@dpuooe tov napandvw kavdva yia ta kKAdouara -+, 1, 7—73 Kal enaArifeuoe Ta

1
5 9
arnoreAgouara.
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STOPIKO ZHMEIQMA w

2€ apxaia BaBuAwviakd puabnuatikd kelueva rmou xpovoloyouvtal arid to 2100 ri.X. repirovu,
ouvavtdue eénkovradikd kKAdouara e rapovouaotr duvaun tou 60, yia Ta oroia urrjpxav
e1dIka opnvoeldr ouuBoAq.

O1 BaBuhwviol eixav erionc eidikd odupoAa yia ta kAdouara % % Kal %

O1 Awurttiol, ertiong, yvwpitouv va xpnoiuoriolouv 1a Agyoueva OeusAicodn 1 aryurtiakd
kAdouata, onAadn kAdouara ue aplBunt m uovdda (KAQOUQATIKEG uovddec otn OIKN [ac
opoAoyia). Eva Beuelicvdec kAdoua ouuBoAileTal ue Tov mapavouQotr) Tou, TTdvaw OToV Orolo
Undpxetl Eva OlaKPITIKO ONuEIlo, TI.X. TO % vodperar we 5.

Ouwce eixav ediké ouuBoAioud yia Ta kKAdouara _; _; Kal %
Autn n 1dlouop@ia Tou ouuBOAIOUOU OPEIAeTal OTN OIQPOPETIKY] MOOEAEUON TWV KAQOUATWV
autwv. Ta KAdouata autd EAKouV TV Kataywyrj TouG aro dueoa meaktikd rmooBAnuara, evo
1a BeueAivdn kAdouara rpernel va ritav mpoidv uabnuanxkng encéepyaoiac. OAa ta kKAdouara
Tou xpnotuornolouv avdyovral oe abpoiouara BeusAiwdwy kKAaoudtwv. H avaywyn autn
yivarav ue m Bonbeia eidikwv rvdkwv. Evag TETolog rivakac undoxel ortov manupo tou Pt
(Rhind), uabnuatikd £oyo Twv Alyurttiowv, mou Torobeteital TouAdxiotov To 1650 T1.X.

A SR 1
n ik /’:{:» 43

PEF Y

s a¥ T
A Ak ./::
Ged maai '/}
A aeg . 7f
— n,lg.r,_._—-rk

v
TR A YA
L % )
. ‘:

=i-pe

O mivakac nepiéxet v avdAuon SAwv Twv kKAQoudtwv e Hop@ric 2 ue “v” nepirtd apibud and

5 éwg 101. v
v=>5 %:—;+1—75:§+1§
v=7 27:—; +%9:47+2§
v=9 %z—é+%9:6_+1§
V=59 5_29:3_16+§76+§71:3€+2_6+53_7
V=97 9%:5—76+%+7—776:5§+ 679 + 776
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AMA kal orov ndnupo g Mooxag, rmou tortobeteital ora 1850 . X., uridpxouv mooBARuara
TToU TIEPIEXOUV KAdouata Kal mpdéelc ue kAdouara kai apibuouc, onwc yia napddstyua “to
_; TOU 6 gival 2", mou avapepeTal 0 UMOAOYIOUO TOU OYKOU OEOOUEVNC KOAOUPNC TTUpAUIdAG.

O1’'EN\nveg uabnuartikol dev aventu&éav KArolo veéo ouotnua yoagrc Twv KAQoudTwy.
Xonoiuorolovoav ta Bsueiaddn kKAdouatra twv Aryurttiov kat Ta eénkovradikd Twv BaBuAwviwv,
oe unoAoyiotikd mpofArjuara ora uabnuatikd kar v actpovouia. 2Ttouc “dBakeg” Twv
Pwuaiwv kar Twv EAANvov (ta yvwotd aplbuntdpla Twv mowtwy XeovwV Tou ONUoTIKOU),
Boiokouue eIdIKI oTrAn yia Ta kAdouara _; % Kal %
Or Ivdol uabnuartikol, emiong, yvwpidav kal xpnoiuornoovoav 1a kKAdouata kai TiG moedEelg
TOUG arnd oAU raAid. 2ta €pya “>ouABacoutpa’, uepikd and ta orroia avayovral oro 500 . X.
N Kal maAaiotepa, xpnoiuorioouvral Ta BeucAindn KAdouara otov mpooeyyIOTIKO UTTOAOYIOUO
OyKwv N eupadwv. AAd, drav dnuioupynoav 1o 0ekadiko Ivoo-ApaBIko ouotnua aplBunong,
doxioav va xpnoiuoroiouv Kai KAdouara ue uop@n moAu kovtivr otn dikn uag. Eypagav tov
aptBuntr ndvw ard Tov rapovouaotn, aAAd, XwEIC TV KAQOUATIKY yoauur, yia napddostyua
g avtl % . Ta kKAdouara Eexwpilav To Eva ano 10 Ao ue 0pIlOVTIEG KAl KABETEC YOQUUEG.

3
Erol, .. 0 kAdoua % yoapotav ‘ 5 ‘

Hnpdobean ouuBoAildrav ue v napdbeon Twv kKAaoudtwv 1o €va dimAa oro dAAo.

[a v agaipeon xenoiuoriolovoav uia teAeia 1 o ouuBolo “+” ora deéiq,

1+
5l

9
12

2
15

m.x. N ékppaon % = %5 - _; yoaporav:

A~

2Ta UEIKTA KAdouara m.x. 3_;, TO QKEPAIO UELOC YpapoTav ndvw ard 1o kKAdoua:

Ta kAdouata otoug Kivéloug eugpaviotnkav oxeddv uadl e Toug akepalous aplbuous. Ta mpwta

kAdouara, rou xenowornowodoav, NTav 1o % _; Kat %

JToUC Kavoves Twv aplBuntikwv rmod&éewv otouc Kiveloucg, o avtiBeon ue Touc dAAoUC
Aaoug, dev unnpxe Tirora to aouvriBiotro. 'Hon tov 20 aiwva . X. ot Kivecol gixav ere€epyaotel,
ETIAOKWG, OAeC TIG MpdEeic e kAdouara. Tov 30 aiwva u.X. ot Kivelol, Tiou xpnaoiuorioiodoaqy,
non, o 0ekadIKo ouoThua, doxioav otnv ouola, va xpnoiuorolouv dekadikd kKAdouara ue

UETOOAOYIKI UOPPN.

Ta dekadikd kAdouara eiodyovral oto €oyo tou [lgpon uabnuatikou AA-Kaol, o oroiog
gpyalotav oto AOTEPOOKOTIEIO TNG 2auapKAvong. Av Kal oto apeABav, urrpéav mooondoeles
orov ApaBIkd koouo va eloaxBouv ta dekadikd kAdouara, mpwtoc o AA-Kaol diaturwvel Toug
Baocikouc kavdvec Twv Mpd&ewV Kal TOUG TEOTTOUG UETATPOTING TwV £ENKOVTADIKWY KAQOUATWV
oe 0ekadIKd Kal avTioTpoQa.

H eioodoc Twv kKAaoudtwv ora Eupwraikd pabnuatikd avdyetar otov Aeovdpdo tne lidac
(1202), evaw o1 dpol “apilBuntnic” kal “mapovouaoctric” arnavrwvrar otov [TAavoudn (téAn 13ou
alwva).
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AvaKwaAaiwon

KNAZMATA — , ddov K Kal v evaikol agifuol, v#0
\oa h toodvvapua: oV %=% 01€ a-3=P-y % - %0 e 2-15= 3 - 10
e Qo ary a_ ad 2 _ 25 =10 10_105 2
| =1 = £ = £
KEEBTBY BT B 3" 35 15 ""15 155 -
% avdywyo étav MKA(a,B)= . 2 avdywyo apod MKA(%12) =
ouwvvka % % £TEQUVVIA % B ouWvvua % % £TEQUVVIA %%
955 1955
%>%émva>y 13 Bwou
-2 _15 28,15 7,5
B _p. 15748 "0 15 43 Enedn 45”48 %% 17”76
kKar M < _OTO.VQ>Y
e Y % < % apou 9 > 5
O Meiktdg anoteAeital and €vav akEépalo 14 =144 =54+4-=19
Kal éva KAAoUA UIKEATEPO TG Hovadag. 5 5 5 5 5
a ‘ 1 v .Y — - 10 - 30-
B % eivat avTioToga étav 53 1 %%7/ 5 L= ;l-z

TTgd?etls netafv xAaouatwyv

MPOZOEZH
yB_a+B ll: 2-9 F4+2=-2146=-29
vy y 5 5 5 U At ETTg 1
APAIPEZH
Q_Ezq__& 1_13 6-2 = i Kal l_l
Y Y Y 5 5 5 4 3
TTONNATINAZIAZMOZ
ay_a-y
585 Kal
a_A-a = 5 —
o2 o 2.5 = =15 32
B~ B I I Y B
AlAIPEZH
—q-l_a
a:B=a B~ B Kai
a.y_a 6_0’6 o ] = l:i li li: s :ﬁ
B3 BV gy o AT FET3 535 B
METATPOTITH ZYNMOBETOY ZE ATINO
a 2
B _ a-9d 2 - #-4 = %
v . 5 235
% By 7



3.1. Aekadikd KAdopata - AeKadikoi apifpoi - AIGTagn SeKAdIKWV apIOU®YV -
ZTpoyyuAoroinon
Metatpénw gva dekadiko kKAdoua o€ dekadlko aplBUO Kal avTIoTPOPwG, Eva OEKADIKO
aplbud oe kKAdoua
Karavow toug dekadikous aplBuoUs we ArmOTEAEOUA LUETPTOEWYV
Avayvwpilw v aia Twv Yneiwv evog dekadikou aplbLiou
Avrioroixi{w Toug dekadikous aplbuoug e onueia g eubeiag Twv aplBuwv
Suykpivw dekadikoug aplBuous
2Tpoyyulomnold) dekadikous aptBuous

Karavow v éwvola tou dekadikoU KAAouaTog we dekadlkou nnAikou Kat ypdew
Eva dekadlko KAAoua wG dekadIko aplBUO Kal wG T0g0OTo

3.2. Mpd&eig pe dekadikoug apiOpoug - Auvdapeig pe Baon deKadiko apiOuo
Extedw npdéeig e dekadikoug aplbuoug
Mvwpilw 116 1810TNTEG TWV MPd&ewV Kat TIG XPNOILIOMOLW OTOV UTOAOYIOUO TNG TIUNG
apIBUNTIKWY MTAPAOTAoEWV

YrioAoyilw duvduelg e Bdon dekadlko aplbuo
EKTEAD TIG MPAEELG O€ LIa aplBUNTIKY) TTAPdoTaon e TNV MPOPBAEMOLEV MPOTELAIOTNTA

3.3. Ymoloyiopoi pe Tn BoriBeia umoAoyioTH TOEMNG
EkTeAd npdéelg e dekadikoug aptbuous ue tn Boribela umoAoyLotrj ToEnng

3.4. Tumomoinpuévn popPn HEYAAWV apIBpwV

Modew oAU “ueydAoug” aplbuoUs oe TUMOTTONUEVN HOPPH]

3.5. Movddeg pérpnong

Ivwpilw TIG BACIKEG LOVADEG ETPNONG LEYEBWY Kal TN UETATOOT TOUG aro
uia otnv aAAn

PACZONHS. & KYPHNAK
(€zHz< TON 30 X AIGNA)
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A.3.1. Aekadikd kKAdouata - Aekadikol aplOuol - Aldtagn dekadkwy aplOuwy -
2TPOoYYUAoroinon

Av xwoldoviug wia. wovdda o¢ 10 (oa uégn, TOTE Wdogovine va. Wagoviue KAdouaTa Ths wovddas

cdws: ﬁ, %, ;-5 KAd Ta kAdduata avtd slval owivvua, ovykglvovtal gvkola Kad

EFNINQETOVV OTIS WQAFels Kal oTIS UETQNOELS. AS TA 8Qoogyyl(oovue g UEQIKES dQaoTnQIOTNTES.

)" APASTHPIOTHTA 1n

\, Av BdAouue otn dJuyapid 2 otrabud, Bewpwviag TO @
L va arno aurd wc povdda UETPNONG, OlAmIOTWVOUUE OTL N R l !! I ;
\ urndAa eivar Baputepn kai av BdAouue 3 and ta (dia, ot ival

A

| eAapodtepn.
pl. Ti eldouc orabud xpeialouacte, EKTOG Qo autd Mou
dlabeTouuEe, yia va ExouuEe HEYAAUTEPN akpiBela
ot KETPNON UAG;

Tt uopn Ba gxel 0 aplBudg, mou eKPEALEl TO QTTOTE-
Agoua ¢ uETPNONG ToU BAPOUG TG UdAac,

APAXTHPIOTHTA 2n

[Mooorndénoe va UETPNOEIG TO UNKOC TOU Bpaviou oou e ovadda UETPNONG:

(a) To uoAUBL oou, (B) Eva oxolvi UNKouc eVOC UETPOU Kal (Y) UE Eva UETOO.
2Tnv mpoorndBeid oou, OTIG TPEIG JIAPOPETIKEG UETPTIOEIG, YIia va OWOEIG Eva
arotéAeoua ooo yiveral mio akplBEC, T idouc mopoBAruaTa aviiueTwrilelc,

APASTHPIOTHTA 3n

Av oou ¢ninBel va xwplioeig 1o TUnua AB Tou Exel A B
UNKOG 5 €KaTOOTd O OKTW [0a uEpEn, mooo Ba eivai 5 ekaroora
TO UNKOG TOU KABe UEPOUG amd autd,

Ovuduaocte - Madaivovue

Ané Tig Tponyouueveg dpaoTnEIOTNTEG, Yivetal gavepd, OTl 0 TIOAEQ TEPITTWOELS
5! [[F LETPNOEWV Ol PUOIKOL aplBuol dev EMAPKOUV va EKPEACOUV TA ATIOTEAEOUATA AUTWY TWV

LeTProewV Ue akpiBela. '’ autd Tov Adyo xpnolporoloUpe Toug dekadikoug aplbuoua.

® Ackadiké KAGopa Agyetal ; 3 §25 53 1004
Ta kAaopuata =, , Kal
T0 KAAOUA TIOU £XEl TIAPOVO- WAL 300 100° 7000 “* 10000

uaot a duvaun tou 10. Wagovouaotss Tovs @uolkovs agiiiuovs 10, 100, 1000 kau
10000, wov sivau dwausts tov 10: 10% 102 10 wau 10*

P Kdbe exadikd KAAOHA YPAPeTal we Sekadikdg apibpsg pe  @X. 0.3, 8,25, 0,052 xau
1600 dekadIkd Ynoia doa undevikd €xel 0 TTAPOVOUAOTNG TOU. 01004 avtiotoixa

&

O ®Aauavodg uabnuatikog v ZTERW (Simon Stevin, 1548 - 1620) aoxoAribnke e ta dekadikd kAdouara
Kal Toug Oekadikoug aplBuoug. To €oyo “n dexdmn” (La disme) nrav uia arnd TG UEYAAEG OUVEIOPOPES OTh
BeATIwON NG TEXVIKIIG TWV UMOAOYIOUWV Kal 0TnVv KabiEpwon tou IvdoapaBikou ouotriuarog apiBunong. Tnv
dla xpovid dnuooiedel v “AplbunTikni” Tou, Orou elodyel To OUUBoA0 ©, yia va urnodnAwoel TO akEpaio
UEPOG ToU aplBuoy, o oUuuBoAo @, yia Ta Ogkara, To @, yia Ta ekaroord, KAm. Me autd tov 1pdmno
oupBoAIoLIoU 0 OeKAdIKOG 34,25 ypapdtav 340205@, o aplbuds 0,167 ypapdtav 00 10627® Kal 0 aplouds
32 ypaporav 320. O yvwordg orjugpa oupBoAiouds npotdbnke and tov John Napier ora 1620 rigpimou.
AUTOG MPWTOG XPNOIUOTTIOMOE TO KOUUA LUETAEU TOU AKEPAIOU Kal TOU OEKAdIKOU UEPOUG EVOG aplbuou. To veo ouotnua
ouuBoAlouoU eNKEATNOE, AOYw TNG OUVTOMIAG 0TV avarapdoTraon UeyaAwy aplBuwV Kal TnV EUKOAIQ OTnV artopuvnuoveuon
Kal EKTEAEON dlapdpwV mpdEewy.

gxowv
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Fpagny, avdyvwon kal oTpoyyuloroinon dekadikwyv apldpwyv

0 APASTHPIOTHTA 4n S s §.8/ 8
‘::.\ , , , . c»\gc»cgﬁéo §‘0§*°
P 2Tov _OImAavo mivaka urnapxouv  dlagopol 7 ,§f§ &S/ &/ s/ S s S/S
A Oekadikol aptBuol. S/ 8/, § &S/ S/ ¢/§ Qaj?
[Nooonddnoe va toug daBdoelg kai va |1(5(1(2|,|0]0]|2
TOUC Ypdyelc oAoypdpwd. 2(F|,|1]8|0]6
0|,14]10|5(9(0]|¢
[lolog ano autoug eival o ueyaAurepog 9|50, 4]2]0
Kal MoloG O UIKPOTEQOG; glslolol,|?
. ) 115|4|5|,(4|6(4|5|2
[Nooonabnoe va TouG TOTOBETNOEIG OE 905|204 9
avéouoa oelpd. 9l¢lol1 5/1(2]2
, . 41612|%|,]2|5|2
2TOOYYUAooinoe Tous aplBuouc 1151112 0104
(a) otn povada kai (B) oto ekarooto. 1151112 : 1

APA>THPIOTHTA 5n

2Tov Oekadiko aplBud 10, 19 Aeirmouv duo Yneia Tou.
JuunAnpwoe 1a kevd €101, WOoTe Kaveva Yngio tou apiBuou va unv eivat 0o ue aAlo.
Bopec roloc eivai 0 ueyaAutepoc 1j 0 UIKPOTELOG OEKADIKOG TTIOU UITOPEIG va YOAWEIS;

Ovuduaoctée - Madaivovue

>e KABe dekadIkd aplBud dlakpivouue TO akEPALo MEPOG Kal TO OeKASIKO MEPOG
Tou. Autd dlaxwpiovtal amd TV UTIOdLATTOAT).

>T0 OeKadIKO UEPOG ol TAEEIQ elval Ta dEKATA, TA ekATOOTd, TA XIAlooTd, Ta
OeKAKIC XINOOTd, TA EKATOVTAKIC XIAIOOTA, TA EKATOUMUPIOOTA K.ATT.
>TO aKEPALO UEPOG ol TAEeIQ elval oe povAdeg, OekADES K.ATT.

Aéka povadeg uiag TédEng eival pia povada peyaAutepng TAENG.

¢  Av duo dekadikol aplBuol £xouv dIAMOPETIKO aKEPALO LEPOC, UE-
, OIOL APISHOT EXOUV OLAPOPETIO QREPAID HELOS, HE™ 997453 < 9432
YaAUTEPOQ elval ekelvog TIou €xel TO UeYAAUTEPO AKEPAIO UEPOG.

€&  Av dUo dekadikol aplBuol €xouv To {B10 aképalo PEPOG, OUYKPivoupe
Ta OekadIKA TOUC WEPN, Eva TIPOG £va arod aploTepd TPoC Ta OeEld Kal
Bplokoupe To TPWTO Ynpio oto omnolo dlagépouy. Tdte 0 apBudS we 105,3642 > 105,33696
TO YEYOAUTEPO Un@io eival o peyaAitepod.

¢ [0 va oTpoyyUAOTIOIO0UUE £vav OeKADIKO APIOUO:
— [MpoodlopiCoupe TN Oekadikry TAEn otnv oroia Ba yivel N 9513642 = 951,344
oTpPoyyuAoromon. 9512647 » 95134
— E&etrdloupue to Ynoio Mg ap€ows UIKpAOTEPNG TAENG. 9513642 » 954
— Av auté eival pkpdTtepo Tou 5, To Ynoeio autd kal 6Aa Ta !
Ynoia Twv pikpdtepwy TAEewv avtikabiotavral and To undEv. 9513642 » 951
— Av gival peyaldtepo 1y {00 Tou 5, T0 Ynpio auto Kat OAA TA 95732447 w 96()
Ynoia Twv pikpdtepwy TédEewv avtikadiotavral and To undgv
Kal To Yneopio e TdEng orpoyyuAoroinong au&dvetal katd 1. 9512442 = 1000
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[TAPAAEITMATA - EOAPMOTIE>

1 Na ypagpouv ta kAdouata rmou akoAouBouv, we dekadikol apiBuol, ue TNV EKTEAEON

. . . 20 50 520 50,00 | &
r Ta)v'avnomz)(a)v olaipecewv: (a) 7 (B) g (v) 57 20 0625
Nvan 40
@ L =2:4=5 0
520,000000| 6%
(B) 5Tp =50:4=625 510 1,76119...
410
v 22 =520 61 = 336119. 40
120
>INV MeP(TTTWon auTr) To MNAKO YPAPETAL UE OTPOYYUAOTIONON OTO 630
O€kato 74 1 oto ekatootd #F7F 1) OTO XINOOTO %761 KA. 29

2. Na ypagouv, wc kAdouara, or dexadikol apiBuol: (a) 2,35 kat (B) 0,348.
Nvaon
(@) 235 = 2325 B) 0,248 = 3244

100 1000
3. Na ypapouv, we dekadikol apibuol, Ta kAdouara: (a) % Kkat (B) %
Nvon
() % =314 (@) % =069
), Na uerarparel 1o kKAdoua % oe OekadIko kKAdoua.
N\von
APXIKA, PETATPEMOUNE TO KAAOUA % oe Oekadlkd aplBud, ekteAwvrag tn Olaipeon
Kal €XOUE: % = 125. O dekadikog 1,25 uetatpéneral o Oekadikd KAdoua
125= 185 poa 1 = 15

5. NatornoBemnBoulv omv eubeia Twv apilBuwv o dekadikol apiBuol: (a) 0,8 kar (B) 1,35.
Nvon 048

(@ loxdel, 6w 0 < 0,4 < 1. Anhadn, To TG ¢| | | | | >
NG euBelag PETAEU TWV PUOIKWY APIBPWY 1 2 3 4 5 6
0 kat 1 mpénel va xwplotel oe 10 (oa uépn (dekara).

(B) Emiong, oxvel: 1 < 1,25 < 2. AnAadr), TO TUNUA ™G eubelag PETAEU TWV PUOIKWDV

apBuwv 1 kat Z npénel va xwptotel oe 100 (oa uépn (ekarootd).
1,325

1 1 12 13 14 15 16 1F 18 19 2
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10.

12,

.

A2KH2EIZ KAl TIPOBAHMATA

odye we kKAdouara ta nmnAika twv diaipécewv: (a) 4.5, (B) 9:16, (y) 25:79.

77
105 °

Modye kabeva and ta napakdrw kKAdouata, wG Oekadlko aplBud: (i) UE TTOOOEYYION

[Mota diajpeon napiotdvel kabéva ané Ta kAdouara: (a) 2—21 B) 7—39 (v)

ekarootou Kat (ii) ue Mpoogyyion XIAlootou: (a) 7_76 (B) % (v) %

[odye wa dekadiko apibud, kabsva and ta napakdrtw dekadikd kKAdouara:

58 3 5025 1024
@0 ® 000 ) 00 © Fo00

Modye we dekadiko kKAdoua, kabgvav amno Touc OeKadIKoUG aplBUOUG ITOU aAKOAOUBOUV:
(a) 3,5, (B) 45,25, (y) 3,004.

Na Beelc 1o Yneio Twv xIAIooTwVY Kal TwVv OEKAKICG XIAIOOTWV OTOUG TTAPAKATW apIlOuUOoUC:
(a) 58909, (B) 98,0005, (y) 456,8756.

TonoBEToe 10 KatdAMnAo ouuBoro <, =1 >, uetalu Twv apIBUWV:
(a) 45,345 ... 45,413, (B) 980,19 ... 899,01, (y) 7,534 ... 7,5340.

Na otpoyyuAoromnoeig Toug mapakdtw OekadIKoUG aplBUOUG OTO OEKATO, EKATOOTO KAl
XAooto: (a) 9876,008, (B) 67,8956, (y) 0,001, (3) 8,239, (¢) 23,7048.

ToroBeTnoe ToUC TaPaKdTw OekadIKoUC aplBuUoUG otnyv eubela Twv aplBuwy:
(@34 (B)45 (v)23 ()28 (g47 (01)43 (©25 Nn)19 (©0)51.

2tov apiBud 34,111 Aefrmouv ta 1pia dekadikd yneia tou. Na ouunmAnowoeg tov
aplBud ue ta Yyneia 9, 5 kat 2, €rol wote kKdBs Yneio va ypdgetal uia udvo popd. Na
yodyelg JAouG TouG OekadIKOUG TIOU MTIOPEIC va PBeIC Kal va Touc dlatdéels oe
@Bivouoa oeipd.

Na ouurnAnpwaoelc o yneio rmou Aeirter otov aptbud 25,17, av yvwplilelc dt, drav o
aplBudc otpoyyulonoleital oTo MANCIECTEPO OEKATO, YiveTal (00C ue 25,5.

Avtiotoixioe KdBe OekadikO aplBud amd Tov mpwTo 0,345 3+§
nivaka ue 1o dekadlko kKAdoua, Tou orolou eival 1o 345
rnAiko, otov deUTePO mivaka: 3,45 1000
345
0,0345 =00
345
34,5 710000
2 3
5 10 G
Avtiotoixioe KdBe kAdoua TG mpwtng ommAng He 1o 6 190 o
100dUvaud Tou e deltepnc otrhAne kai autd ue tov <0 10 :
avrtiotolxo 0ekadlko TNG TPITNG OTHANC. % % 0,3
5 4
5 10 =0
10 9
4 10 25
71 30
9 ey 19,0
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A.3.2. MpdEelq e dekadikoug aplduoug - Auvdpelg e Baon dekadikd aploud

ZTovs dexadikovs ol Bgdfels dev Wagovaldfovy kaumid tdiaitégn dvokodia. Agxel, va gooéxovine
™ Géon s wdodiacTolns. As Tis dovig, duws, $lo avalvTiKd.

Ovuduaotée - Madaivovus

% H lMNpdobeon kat n Apaipeon dekadikwyv
4 aplBpwy yiveral, Onwg Kal 0Toug PUOLKOUG
- aplbuoug.

MpooBEtoupe 1 agalpouue Ta Ynola mg
(dlac 1déng, Tomobetwyvtag Toug aplBuoug
Tov éva KATw amd Tov AMNO €101, WoTe Ol 54,452 14,31

UMOBIAOTOAEG va ypdgovTal oty (Bla otAn. - 15,905 - 7,952
324,547 10,254

46,907 22
+122,76 + 14,0485
219,667 46,085

¢ O MNoAamn\aolaopdg dekadikwy aplOuwV

vivetal, Omwae Kal TwV PUOLIKWOY APIBUWV. 15,82 2 sexadid ynoia
)

TomoBetoupe OTO AMOTEAEOUA NG TIPAENG TNV X 2,2 1 3ekadik yngio

uTtodIaoTOAY TéoeG Béoelc amnd ta defld mpoc 4346

Ta aplotrepd, éoa eival ouvolikd Ta Ymoia ota 2164

dekadika HEPN Kal TwV dUO TIAPAYOVIWY. 36,386 3 Sexadikd ynoia

¢ H Awipeon dekadikoU aplBuou pe deKadKo
aptouo yivetal, drnwe Kat n eukAeideta daipeon. H dwaipeon 534,28 - 3,134
vivetat: 534240 :31#4

(moManAacidoape dlIPETED Kal

MoAAarnAaoladoupe Tov dIAIPETN KAl TOV JIAUPETED St e T 1650V Yo e e T

ue TNV KatdAnAn duvaun Tou 10 €101, WoTe O Gexadikd yneia kat and Tov SIaloeT)

%lcupsmq va yivel ,cpuomoq qpleuoq. , 524280,0| 3118
tav eEaviAnBel TO aKEPAIO MPEPOC TOU o

dlaipeteou, “kareBdloupe” TO UNSEV, WG TTPWTO 21644 164,1

Oekadlkd Ynpio amd Tov dlalpeTED0 KAl 25600

TorofeToUpe OTO MNAKO UTTOOIACTOAN. 3;?2

®  Orav noManAaoidtoupe pe 0,1,0,01,0,001... 1 254.01 =254 1 25810=254

otav dlalpoupe gvav Oekadlkd aplbud ue 10, i
POBHE Evay PO 1S ™ 845.0,01=0,0845 1i 845100=0,0845
100, 1000,... PETAPEPOUNE TNV UTIOOIACTOAN

MPoC Ta aploTepd pia, dUo, Tpelg,... avtiototxa 1245-0,001=0,01245 n

Ooelq. 12451000=0,01245
26,324 -10 = 2434
® Otav noAamAaotdloupe Evav dekadikd aplBuod _
ue 10, 100, 1000... peta@Epouue TNV 28,0945 - 100 = 380945
UTtoSIaCTON] Tou apPIOpoU Tpog ta dekld wia, 17,3245 - 1000 = 13245

duo, Tpelg, ... 6€oelg avtioTolxa. 0.009 - 1000 = 9
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RW N s

10.

2 2
(25) =25 =6,25
Ot Auvduelg Twv OekadIKWV apLBPWY €X0uV

2_ 2_
TIC 1OI0TNTEG TWV OUVAPEWY TWV PUOLIKWDV (1,25) ;1'25 '21'5625
apIBUAV. (0,115) =0,115 =0,013225

3 3
To TAB0C Twv dekadIKdY Pnpiwv, Tou xel (15) ;1’5 —§’375
TO anotéAeopa, TPokKUTTel arnd 1o TARBoc (0,15) =0,15 =0,003375
Twv dekadlkwy Ynopiwv g Bdong eri tov (0 5)4:0 54:_0 0625

eKBETN TG dUvaungc. 4 4
(015) =015 =0,00050625

7 A2KH2EIZ KAl TIPOBAHMATA

- 61 -

1x2=2
2x2=4
3x2=6
1x3=3
2Xx3=6
1x4=4
2x4=8

Na urntoAoyioeic Ta aBpolouara: (a) 48,18 + 3,256 + 7,129 (B) 3,69 + 7,13 + 8,195.

Na urntoAoyioeig to unkog g 80,19 m

MEQIUETOOU KaBevac amd ta

26,14 m
>

olkoreda tou dimAavou

oXNUAToq.

Na urtoAoyioeic T1¢ dlapopEG:
(a) 15,833 — 4,791

39,93 m
1

weL'ly

(B) 13,902 - 12,5025 2219, e
(y) 20,0005 - 12,501. \ 48,9 m A4

Na kdvelc Tic napakdrw OlQIPETEIG: () 579 : 48 (B) 314 : 25 (y) 520 : 5,14 (0) 49,35 : 7.

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

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

H niepiuctpoc evoc tetpaywvou eivar 20,2. Na urtoAoyioeig tnv nmAeupd Tou.

H riepiuetpoc evac 1000keAoUC Tolywvou eival 48,52. Av n Bdon tou eivai 10,7, méoo

elval n kdbe uia aro TG (0eC MAEUPES TOU,

Na UrtoAoYIOEIG TIC TIUEC TWV QPIBUNTIKWV TTAPACTACEWV:
(@24-5-2+3-5 (B)3-11-2+ 54,1:2.

Na urtodoyioeic 11 duvduerc: (a) 3,12 (B) 7,012 (y) 4,52 () 0,52 (g) 0,22 (ot) 0,35,

TortoBstnoe gva “x” ornv avtioroixn 6gon. JQ5TO N0

(@ 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

I0000R0
000000
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A.3.3. YrtoAoyilopol pe tn BoriBela unmoAoyloTr) ToEnNG

O wdoloytotris Toadns glval éva Xgroluo ¢gyaisio yla T '
yeriyogn extéleon Wgdfewv. Ta KowdlovTegdxia Wov wsdgkovv _
OTO £UBdQlo Kal XgNoluadolovvTal ohiugga glval WolWY sidiv. )

OAa duws Wlogovv va eKTENOVV TIS TE0OEQIS WedFels TS @ e e e
agiiunticns. Ot bacikés WodFels ueTafv dvo agiuiy exteovvtal ‘o-ee o e
Ug TV wdAN gloaywyn o oglgd Twv agiwiy kau tov oviuédlov e e e
™NS Wgdfns UETAFV Tovs. ZTnv 8£ghSTwon, Wov TO ASoTEAS0UA -

£XgL 80AA ynela, n Uogeh Tov \agoveldfeTal Us Wa dgoogyylon. | ‘00 66

Ta oUuBoAa yia TIg TEooeplg IPAEELS elval Ta ENa: il : j : _*J Kal _/J
To Tdmua Tou MARKTPOU EJ uag divel otnv 08évn Tou UMTOAOYIOTH TO AMOTEAEOUA TNG TIPAENC.
/78,35 ﬂ Lq.004 ﬂ /87,757
157 j J8.494 ﬂ 114,507
/520,359 ﬂ 4,155 ﬂ L115, 460/
g549 ﬂ a4 ﬂ AY,°7596857 7

Av 0 UTIOAOYIOTNG TOEMNG dlaBETel BoNONTIKY Uvrun TOTE UNTAEXO0UV O auTOV Ta TTANKTPA:

MR| : epgpaviCel otnv 066vn Tov aplBuUd Tou elval TOTTOBETNUEVOG OTN [V N,

MC| : oBrjvel To TIeplEXOUEVO TNG MV UNG Kal

M+| : TIPOCBETEL OTOV APIBUO TIOU UTIAPXEL OTN UVAUN TO TIEPLEXOUEVO TNG 080vNg

M-| : apaipel amnd Tov aplBud mou UTIAPXEL OTN PN TO TEPIEXOUEVO TNG 08OVNG

[TAPAAEITMA - EOAPMOI'H

Na urntoAoyiotel n Tiun e aplBunTIKrG mapdoraong:
(1,6:3+0,4-7)-5-31,2:(09-2+33:1,1) ue m xprjon uroAoyiotrj TOEMG.
Nvaon

Mponyouvtal ol MPAEEIq YEOA OTIG TTIAPEVOEDEILG,.

15 W 3 B o5 M oy o7 Bl o5 MY MR
09 = 7 B 8 M 37 W 1 B 7 MM
73 % 5 = (5 M| 312 W 458 = b5 M| MR /0

Q@ A2KH2EIZ KAl TIPOBAHMATA

,[oa ap1BunTikn mapdotaon urtoAoyiZetal, UE TIG MapaKdTw MEAEEIC TTOU EXOUV YIVEl
* OTO KOUTTIOUTEEAKI Kl TTOIO &lval TO TEAIKG artoTéAeoua;

-;.:L'f 7208 Lsg = pgy=E o * 5 ypg o M
Aoy Ry B o Ws EH o H gy » B
a3 oy =2 o Fzg = oo M MW o, M o,
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A.3.4. Tunomotnuévn HopPPr HEYAAWY apLlOuwy
% APASTHPIOTHTA

[we urmopouv va ypa@ouv ol mapakdtw aptbuol tol, wote va diapdlovral (e
OUVOMTIKO KQl KQTavonto TPOMO,

— H udla tou HAiou eivai; 1983000000000000000000000000000 kIAQ.

— Hud¢a g g eivar: 5976000000000000000000000 kIAd.

Add TV Wagaddvw dgaotngidtnta éAsdovius OTI wddgxel ageTh dvokoAia otn
yoaen woAv usyddwv agiubv. H dvokodia avth dogel va Fadegaoctel av
Xgnoluowolricoviug évav dio Teodo yaphs Wov Agyetal “Tindodolnuévn uogen”.

= . Mabaivovue
"_. L® 'Evac peydloc aplbuog umopel va ypagel otn popory a- 10Y, dnAadn

!‘__ WG YIVOPEVO evOg aplBuou a el pia duvaun Tou 10. T yop@r) autr) TNV OVoud-
JE Coupe Tumortoinuévn. O aplBudg a sival évag dekadlkdg aplBudg Ue akepalo
" Wnolo peyaAutepo 1 (0o Tou 1 kat pikpdtepo tou 10.

[MAPAAEITMA - EOAPMOTIH

3140.000.000.000.000.000 = 3,14 - 1.000.000.000.000.000.000 = 3,14 -10%
234000.000.000.000.000 = 2,34 - 100.000.000.000.000.000 = 2,24 -107*

Entfonc o aptbude 5,21 - 107 eival n turtornomnpuévn poper Tou aptbuol 521.000
kal 0 aptBude 2 - 102 eival n turtoromnpuévn Hoper Tou aptbuou 2.000.

A2KH2EIZ KAl TIPOBAHMATA

1 Na ypdyelg Toug mapakdtw apiBuous otnv TUTIOTIOINUEVT) UOPPN:
(a) 583.000 (B) 4.300.000 (y) 7.960.000 (5) 3.420.000.000 () 4.800 (ot) 7.310
(2) 281.900 (n) 518.000.000 (6) 131.000 (1) 675.000.

2.  Na ypdyeic m dekadikri oI TwV aplOUdV:
(@) 3,1+ 10° (B) 4,820+ 10° (y) 3,25+ 10% (5) 7,4 - 103 () 9,2+ 10°.

w APAZTHPIOTHTA ['IA TO 2T1ITI

L# Avalritnoe katdAMnAec mnyéc via va anavinoeic oTic napakdTw E0WIHOELC:
) [1ooa xiAiduetpa gival Eva €To¢ QwTog,

— [ldoa epubpd aiuooaipla undpxouv o’ gvav uyir; dvepwrio;

[1ooa xiAiduetpa anexet arno mm 'n n 2eArjvn;

[1don eivar n aktiva e ne;
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A.3.5. Movdadeg uérpnong

H @iAadofia dev givau gvkono va ustgniel. Ovte o @déos. rddgxovv duws Bgdyuata Wov Ldogovv va.
uetgntovv, dsws @.x. To Wrikos, To 6dgos, o xgdvos. Tia va. Ta UETQHOOVIUE XgElaouacTs yla To kKadiva
Wla wovdda uétgnons. AMA Kt avTd dev @Tavel, didtt dev gival dha ta ueyédn axégaia woAAadAdaoia
NS wovddas. Oa Wgésel, Aonddv, va dnwlovgyricoviue Kal wiodiaugéogls s uovaddas. Etaol fa giuaote
W0 axguéels oTis UETQNOElS Uas. As Bgoxwghoovus TWga Ug wia dgacTngldTnTa Wov UETQAsL TIS
dpaotngidtntes Tov Tidvvn Wov dev wégaoe kalidlov doxknua To Wwowi Tns Kvglaxris.

APA>THPIOTHTA 1n
°

st~ O ldwvng Eunvnoe v Kuplakr To mowl, OTIG OKTW KAl TETAOTO KAl WG TIG EVIEKA Kal
7\ uon enaile. Ano TIC vieka Kal uior, we TIC dwWoEKa, €ide TNAeSpaan.

1600 xpovo mépaoce oe kKdBe dpaocTnEIOTNTA TOU,
a) Me povdda ugTpnong v wea;, -
B) Me uovdda uETPnoncG 1o TETAPTO,

y) Me povdda uetpnonc 1o nevidAento,
0) Me povdda uetonong 1o Aento,

€) Me uovdda LETONONG TO OEUTEOLOAEMTO;
Tt napatnpeeic; e oxeticovral UETAEU TOUC Ol UETPNOEIC TOU KABE xooVIKoU
dlaoTHUATOC UE JIAPOPETIKEG UOVADEC UETONONG TOU XOOVOU;

APA2THPIOTHTA 2n

H udla tou KunéAAou Tou oxnuaroc va uetpnbel ue uovdda . _T —
1 e d & rt -
/. |

UETPNONG 1a 50g, ta 100g, Ta 5009 kai To 1Kg.

i

1kg 5009 1009 509

Tt mapatnpeelc;

APAXTHPIOTHTA 3n

4. [poondénoe va uetproeiq ta A, B kat I, ue Bdon, 1
TEOOEPIC OIAPOPETIKEG UOVADEC UETONONG a, B, Y Kal O.
A6 T YETPNON Ba €XOUNE TA MAPAKATW AMOTEAEOUATA: é =2
A=16a A=86 A=4y A=%o’

B=1##a B=964 B=45y B=30
r= 4a r=26 Tr=1y =24

Mapatnpoupe 6TL 0 aplBUog Tou ekPpPAlel TO euRaddv
plag enimedng emgdvelag eEaptdarar and 1 povada

HETPNONG TIOU XPNOLUOTIOIOULE. l.f m p
a

Boec Tov OyKO ToU OXIQTOC e uovdda | = ﬁ ‘ ;
UETONONC TOUC OYKOUG a, B Kal . }» e e e Y
O dykog Tou oxiuatoc Ba eival = i ' e

i !
avtiotowa: 56a, 244, fy. \ [ I_Ll_if ‘ \ \ [ [ [
Mapampoupe, 6Tl 0 aplBudg Tou ekPpdlel Tov dyko evog otepeol eEaptdral amnd n Yovdada
ETPNONG TIOU XPNOLUOTIOIOULE.

B |

e
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Ovuduaotée - Madaivovue

Movddeg pETpnong UNKoug

® H Baoikn povdda prkoug eival To JETPOo (cupBoAileTal e m).

YTodIAIPEDELG TOU UETPOU: 1
1dm = m=0,1Tm

- i 'E — 1 SekaTOUETPO 1y TAAAUN (dm) 10
) £KATOOTOHETPO N TIOVTOG (Cm) 1cm = {Iﬁ m =0,01m
— 1 XIMOOTOUETPO 1] XINOOTS (Mm) 1mm=——m=0.001m
MoMaMAGOL0 Tou PETPOU: 1.000 ’
— 1 xiI\épuetpo (Km) 1 Km = 1.000 m
2Tn vauolnAoia, wq povada HMETPNOoNG MrKoug, 1 VAUTIKG Pkl = 1.852 m

XONOIUOTIOIOUUE TO VAUTIKO WAL,

Movddeg petpnong eppadou

H Baoikry povéada pétpnone eppadol sival To TETPAYWVIKO METPO (OUMBOAICETaL ue m?2)
nou elval n empdvela evog TETPAYWVOU Pe TAeUPA €va UETPO.
YTodIAIPEDELS TOU TETPAYWVIKOU HETPOU:

1

| S 2

— 1 TETPAYWVIKG SEKATOUETPO (dm?) e = 100 ™ O
— 1 TETPAYWVIKS EKATOOTOUETPO (CM?2) 1 cm?2 = 10.000 m2 = 0,0001 m?

: . 1

— 1 TeETPAYWVIKS XINOOTOUETPO (Mm?) p R — 2
1 mm 1.000.000 m<= = 0,000001 m

>tnv EAAAda, wg povdada emipdvelag, 1 Km2 = 1.000.000 m2 = 106 m2
XPNOLUOTIOIOUNE TO OTPEUMA. 1 otpéppa = 1.000 m2

Movddeg pétpnong dykou

H Baoikr povada uétpnong Oykou eival To KUBIKO METPO (oupBoAileTal pe md) tou
elval 0 oykog evog KUBou, akung evog YETPOU. YTIODIAIPEDEIC TOU KUBIKOU WETPOU:

1
— 1 KUBIKG dekatueTpo (dmd) 1dm?3 = 1000 m3 = 0,001 m3
1
_ . . : 3__ 1V 3_ 3
1 KUBIKG eKaTOOTOUETPO (cmS) 1cm 1000000 ™ 0,000001 m
— 1 KUBIKS XAooTOépETPO (MM3) 1 mm?® = ! m3 =0,000000001 m3

~1.000.000.000

To dm? ovopdZetal kat Aftpo (It) kat
ouvnBwg xpenoldoroleral yia

11t=1dmd = 1m3
UETPNON OYKOU UYPWV. e

To cm3 Aéyetal Kat x\looTéAtpo (ml). 1 ml=0,001 It =1 cm3=0,000001 m3
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Movddeg petpnong xpovou
® H povdda pErpnong tou xpovou eival To deutepOAemTo (CUUBOACETAL UE S)
MoAAamAdoLa:

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

Movddeg petpnong nalag

® H Baoclkn povdda pgrpnong udlag eivat To XIAOypauuo 1 KIAG (cupBoAiletal pe Kg)
Yrodlaip€oelg Tou KIAoU:
-1 ypaupdpto (g) 1g = 0,001 Kg
— 1 xi\tootdypappo(mg) img = 0,001 g 0,000001 Kg

NMoAANamAdoLo Tou KIAOU:
— 1 tdévog (1) 1t = 1.000 Kg

[TAPAAEITMATA - EOAPMOTIEX>

1. Na EKPPQAOTEL TO UNKoG Twv 2.754,389 m, o OAeC TIG UNMOAIAQIPETEIG TOU M.

Nvan
A TIG peTaTporeg anod pia povdada oe AAAN, eTidxvoupe uia “okAAa”, Tou yia va v
“‘avéBoupe”, mpermel and KABe oKAAOTIATL OTO eMOUEVO, va dlapoupe pe To 10, evd yia
va v “katéBoupe”, pénel va moAanAactdooupe pe to 10.

7754,389 m | m | 2754,389 m
T:10 T:10 20U 10U
2754389 dm | dm | 2754389 dm
T:10 10 20U 10U
2754389 cm 2754389 cm
M:10 M0 20U 10U
7#54389 mm 7754389 mm

2. Hempdveia evéc kuBou Exel euBaddv 96cm?. Na Boebel o Bykoc Tou.

Nvaon
Emeidr] o kUBoC €xel 6 £5peg, N K&Oe €dpa Tou Ba éxel epRaddv 96 cm? - 6 = 16 cm?.
ANG eivat 16 cm? = 4 cm - 4 cm = (4 cm)?, dpa, n akpr Tou kUBou elvat 4 cm.
Eropévme, o 6ykog Tou kUBouU eivat: (4 cm)® = 4 cm - 4 cm - 4 cm = 64 cm®

3, Mia auaéootoiyia diavder v andoraon Abnvac -
[dpyou oe 4 wpec kat 57 Aentd.
Av n auaéootoixia &ekiva ard v Abriva otig 9:10
.. To nmowi, rmota wpa 6a @tdoel otov [Upyo,
Nvan
H apagootowxia Ba grdoet otic 9h 10min + 4h 5Fmin = 12h 63min = 14h Fmin,
onAadr, 6a @tdoel otov MUpyo otig 2:07 Y.J., META TO PUECNUEQL.




MEPQ> A’ - KepdAaio 30 - Aekadikol apiuol -67 -

Na Boebel n MePUETOOC TOU OXNUATOC. (a) o UETPQ, (B) Ot ekatooTd Kal
(y) oe xIAIduEeTPQ.

Nvon
(@) H mepluetpog oe uérpa eival (on pe 1o dbpotoua 27,6 m
TWV UNKWV TwV TTAEUPWY Tou, dnAadn: e 2
266 m + 235 m + 2213 m + 2653 m = 1116 m. 2 2
®) Etvau 1118 m = 1118 m - 0,001 = 01118 Ko ™ >
(y) Emiong, eivat 1124 m - 100 = 11160 cm 3853 m

5.

Mia de€auevn vepou TpUrnnoe Kai xuvovral 2 orayoves kdBe deutepoAernto. Av ol 25
orayoveg gxouv udéa 1,5 g, va Bpebel n udda tou vepou mou xdverar KAbe wpaq,
o€ KIAQ.

Nvan

Ly

S W s W

& =

10.

12,

K&Be deutepdAertto xUvovtal 2 otaydveg vepou, dpa o 1h = 26005 8a xubouv:
2600 - 2 = 1200 otaydveg vepou.
AUTEQ Ba éxouv pdda: (1200 : 25) - 15 g = 248 - 15 9 = 422 g = 0432 Kg.

A2KHXEI> KAl TIPOBAHMATA

Na ouunAnpwoelc Ta kevd: (a) 23 dm = ....... cm, B)31Tm=.... Km,
(y) 45,83 ¢cm = ....... m, (3) 67.2Km = ....... mm, (€) 95,5 mm = ....... cm.

Eva opfoydvio napaMnleninedo éxel akugg urikoug a=3,1 m, B=42 m ka y=23 m,
Na uroAoyioeig 1o UrKog Twv akUwv Tou 0 mm Kal va TO YPAWELG OE TUTTOTIOMUEVT HOPQT].

Modwe ta napakdrw urkn oe avéouoa oeipd: 986 m, 0,023 Km, 456 cm, 678 dm.

Eva opBoywvio mapaAAnAdypauuo gxel dilaotdoelc nAeupwv a=23 cm Kat =45 cm.
Na Boelc 1o euBaddv tou, og cm? Kal og mm?e.

JuunAnpwoe ta Kkevd:
() 56 KmP=......m?, (B) 0,987 ctpsuuara=.......m2, (y) 350 otpuuara=.......m~.

Eva oikdriedo gxel oxnua tetpaywvou e nAeupd 210 m. Na urtoAoyioeic 1o uBaddv
TOU 0€ M? Kal 0 OTPEUMATA.

Mia auAn, oxriuatoc opBoywviou naparAnAoypdupou, Exel dlaotdoelg 5 m kat 7,2 m. OgAouue
va 1 oTpwooulE, UE TeTpdywves MAdkeS, mAeupdc 40 cm.[160eg MAdkes Ba xpelaoTouuE;

O dykog evde atgpeod eivar 15 dm3 29 cm3. Na Boeig Tov dyko Tou atgpeou og cm?, m3 kat mm?.

Evac oivortapaywydc gxel arnobnkedoel To Kpaol Tou o€ 3 (0eg OeEQUEVES, OXTIUATOG
opBoywviou napalAnAemnedou, ue dlaotdoelc 3 m, 2 m kar 5 m.
AV mouAnoel To kpaol Tou rmpoc 4€ 1o AiTpo, nooa xpnuara 6a sionopdéel;

Na urntoAoyioeic Tov xpdvo, aro Ti¢ 8h 10min to npwl, wc 1i¢ 5h 20min To andyeuua.

Juuninpwoe 1a kevd: (a) 4h 52min=....... min=....... S, (B) 3h 12min=.....min=....... S,
(y) 6h 20min 30s=....... min=....... S, (0) 56min 45s=....... min=....... s.

Na urntoAoyioeic: (a) To 1—70 me wpag, (B) To —; me wpag, (y) to % ¢ WEAg.
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16.

1.

18.
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A2KH2EIZ KAl TIPOBAHMATA

Alabstouue orabud twv 50 g, 500 g kat duo orabud tou 1 Kg. Nwc Ba Cuyioouue -- _\
gva Bdpoc (a) 3 Kg kat 600 g kat (B) 2 Kg kat 450 g.

[w¢ Ba Cuyioouue (a) Eva owua udcac 5 Kg, ue orabud twv 9 Kg, 3 Kg kai 1 Kg =
(B) éva owua udlac 3 Kg, ue otabud 10 Kg, 5 Kg kat 1 Kg.

Alabstouue tpila doxeia rmou xwpdve 2 It, 0,5 It kar 0,1 It. [Twc Ba uetpricouue gva
uypo, oykou (a) 5 1t, (B) 2,8 It, (y) 2,4 It.

2¢e uia moAukaroikia 6sAouv va kataokeudoouy uia de&auevn mou va xwpdel 3 t metpélaio
Kai va €xel unkoc 2,56 m kat mAdroc 1 m. Av yvwplleic ot o 1t netpelaiou gxetl dyko 1200 I,
UMTOAGYI0€ TO UYoc TG Oeauevric kai mooa It metpeAaiou avtiotoiyouv oe KABe cm UWouc;

Mia oeéauevri xel oxriua opboywviou maparAnAerinedou ue Uwog 1,2 m kai Bdon
TeTPAYWVOo MAcupds 80 cm. Mia avrAia adeidler and tnv de&auevr) 8 It To AemTo.

Na Beebel: (a) oe ndoo xpdvo n otdbun Tou vepou Ba kateBel kard 10 cm, (B) oe nooo
xpdvo Ba adeidoel n deEauevn kat (y) moéoo 6a KateBel n ordbun Tou VEPOU O€ (IoT] Woql.

‘Evac modnAdmnc difvuoe uia arndéoracn o€ xpeovo 1h 15 min,
evaw évac dedtepoc dinvuoe tnv [dla ariéoraocn o€ XPOvo
1h 45min. (a) lolo ugpoc Tou xpdvou Tou deUTeEOU eival O
XPOVOC Tou mpwTtou todnAdrn; (B) Nolo uEpoc Tou xpdvou Tou
MPWTOU &ival 0 Xpdvog Tou deUTeOOU MTOONAATN, Tl mapatnpeEiq;

\cf—Za TIEQITTTWOELG TTOU Ol ArOOTAOEIG TIOU UETPAUE Elval
TTOAU UEYAAES, XPNOIUOTIOIOUUE EIOIKEG UOVADEG OTTWG:!

® Tnv aorpovoulkn povada (U.A.), mou eival n arndoraon g
‘HAiou kat ioodtat ue 149.600.000 Km.

® To £T0C QWTOC (€.¢0.) mou eival n arndéoraon mou dlavUel TO
QWG, oe Eva ET0G Kal looutal e 9.461.000.000.000 Km.

€ MEPITTTWOELS TTOU Ol ATTOOTAOELG TTOU UETOAUE Eival

MOAU WIKOEG (Baktnoldla, [ikedpla, 1udpla, dToua K.Ar.)

XOTOUUOTIOIOULE EIOIKEG UIOVADEG, OMWG:

® T0 UIKOOUETPO (um) rou ooutal e 0,001 mm

® To vavouetpo (nm) rou toodtat ue 0,000 001 mm

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

2XEAIO EPTA2IA2

O dvBowrnoc and ta npwta Tou Briuara, eaiverar va avaliitnoe 1o0roug oUyKoIonG UEYEBWV Ortwa
elval To unkog, n enedvela, o GyKog, 0 Xpovoc Kai To Bdoog 1 n udla twv dlapopwV avTIKEIUEVWY TTOU
xenotiuorioiouoe, avtdAAaooe, europeuoTav K.A.

O1 avBpwTiveg eMIAOYEC yia Tov KaBoploud Twv “UETPWV Kal OTaBuwVv” eixav avekabev Kal KOIVWVIKG,
MTOAITIOTIKO, OIKOVOUIKG, IOTOPIKG, EMIOTNOVIKO aAAd Kai TTOAITIKO XaoaKTroq.

lMooortdbnoe va Boeig Kat va kataypdyelg (oe Evav OxeTIKO Trivaka) Ta “Uetpa kat orabud’yia ta
Baoikd ueysbn (urikog, ermpdvela, Oykog, Xeovoc Kal Bdpog) mou xenoiuoroiribnkav ard 1o
3000 r.X. ugxpl onueopa, and didpopouc Aaouc (Aryumrioug, BaBuAdwvioue, Ivdoug, Kiveloug,
Apxaiouc EAnveg, Pwuaioug, AyyAoug, dAAoug, OAavdoug, Auepikdvoug, Eupwriaious kai
NeogAnveg), Ta oroia diatnprbnkav yia peydAo xpovikd didotnua, wote va eivar déia Adyou yia
va avagpepBbouv.

[1dte, e moio 10O, yia moio AGyo Kal amo 1olous ylvav mopoondleleg va enkoarrjoel va
OleBvEG ouoTnua UETPNONG Ueyebwv; Mati anstuxav UEPIKEC mooondBeieg arnd auteg;

1600 pdAo Enaike oOTIG TEAIKEG emAoyeEC yia Ta “ustoa kar ortabud” Ttwv Lacikwv
UEYEBWY, 0 EMIOTNUOVIKOG napdyovrag;

lMota eival n kardoraon rou enikparel orjuepa dlebvag, yia 1a “uétpa kat otabud” Twv
Baoikwv ueyebav;



MEPOX A’ - sqod)\alo 30 - Aekadikol apiBuol - 69 -

Avaxseadalwan

Agxkadikol Agiiuol
Ogtonoi
Aekadiko KAAoua Agyetal TO KAAOUA TIOU €XEL TIAPAVOUAOTH Wi dUvaun Tou 10 kat uropel
va ypagel wg dekadikog aplBudg pe 1éoa dekadikd Ynepia éoa pundevikd €xel 0 TIapovo-
HaoTQ Tou. KdBe dekadikdg aplBudg diakpivetral oe aképato HEPOQ Kal dekadikd HEPOG,
nou dlaxwpifovral and Vv UrodLaoTOAN.

‘Evag peydAog aptbudg umopel va ypagel ot popeny a - 10Y, dnAadr}, wg YIvouevo evog
aplBuou a enl pia duvaun tou 10. O aplBudg a eival €vag dekadikdg aplBudg Ue akepalo Yngio
ueyaAUtepo 1) (0o Tou 1 Kal pikpdTtepo tou 10. Tn HoP®r) auTr) ovoudloupe TUTIOTIONEVT.

TTedfels uetafv dekadikwy agiuwy

H MpdoBeon dekadikwv aplBuwy yivetal,
OMwg Kal oToug puaoikoug aplduoulg.
TormoBeToUpue Toug aplBuoUg Tov éva KATw
amnd Tov AAAO, €T0L WOTE Ol UTTIOOIACTOAEG
va ypdgovtat oty {dla ot AN Kat poooE-
Toupe Ta Ynolia mg dlag TaENG.

H Apaipeon dekadikwv aplbu®y yiveral,
OMWG Kal 0Toug puaolkoug aplduoulg.
TomoBetoUpe TOUG aplBuoUg Tov &éva

O MoA\anAaolaopog OekadikwV aplBuwV
yiveral OTwg Kal TwV QUOIKWY ApPLOPWY.
TomoBeToUpe OTO ATOTEAEOUA TNG TTPAENG
Vv umodlacTtoAry 1éoeq B€oelg amd Ta
de&ld pog Ta aptotepd, doa eival CUVOAIKA
Ta Ynoia ota dekadikd uépn kal Twv dUo
apayovIwy.

H Awaipeon yivetal onwg kal n eukAeidela
dlaipeon. MoA\arAactdloupe Tov dlAlPETN
Kal ToV JIAIPETED [e TNV KATAANAN dUvaun

KATw ard Tov dAAo, €T0L WaTe Ol urodla-
OTOAEQ va ypdgovtal otnyv (dla othAN Kat
agpalpoupue Ta Ynoia mg dlag omAng.

Tou 10 €rol wote va yivouv kat ot duUo
Quolkol aptBpol.

‘Otav eEavtAnBel 10 aképalo HEPOS Tou
dlaipetéou, “kareBdaloupe” To PINdEV wQ
e MEPWTO deKAdIKO Ynpio amd Tov DIAPETED
&> Kal TortoBeToUpe oto TINAIKO UTTOSIACTOAN.

‘Otav noManiaoidloupe pe 0.1, 0,01, 0,001, ... vy étav dawpovue e 10, 100, 1000, ...,
gvav 0ekadlkd aplBud PETAPEPOUE TNV UMOJIACTOAN P0G TA aploTtepd pia, dUo, TPELq
......... avtiotolxa B€oelg.

‘Otav nmoMarnAaotdloupe €vav dekadikd apBud ue 10, 100, 1000, ... ustapgpouue v
UTtodIaoTOAr Tou aptBuou mpog ta de&ld pia, duo, TpPeLg, ... BEoelg, avTioTolxa.

Ot Auvdpuelg Twv JOekadIKWV aplBuwy €xouv TIQ IOIOTNTESG TWV JUVAUEWY TWV PUOLKWOV
aplBpwyv. To MARBoC Twv dekadkwy Uneiwy, TIou €xel TO ATToTEAeOUA, TIPOKUTTTEL ATd TO
MANB0C Twv dekadikwy Pnpiwv ™S BAong, el Tov ekBETN TG dUVAUNG.

TMgotégatdtnta TTgdfswyv

O Auvdpelg = @ MoMamAaoiaopol kat Alaipéaelg = ® Mpoobéaelg kat APalpEoelq
O npd&eig uéoa otiq apevOgaelg mponyouvTal Kat yivovtal pe Tnv napandvw oeipd.

Movaddss MéTgnaons

Yrodialp€oelq MNMoMarmAdola
Mrkoug:  To pétpo (1m) =10dm=10%cm=10%mm 1km=10%m
Erupdvelac: To TeTpaywviké péTpo (1m?) =102dm2=10%cm2=10°mm?2  1otpéupa=10m?
Oykou:  TO KUBIKO pETPO (1md) =103dm3=108cm3=10%mm?3  11t=0,001m3
Xpovou:  TO deutepolerTo (1s) 1min=60s, 1Th=3.600s
MdaZag: 1o xtAldypaupo (1Kg) =103gr=108mg 1t=10%Kg :
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Ewavarmdtikés Epwthogls AvtoafloNdynons
Aoknogls Zwatov h Nadovs

TomoBgmoe €va “x” otnv avtiotolxn 6€on 2Q3TO NABOZ
1. Av dlaipg€oouue Tov aplBunT Kat ToV mapovouaoTr eVOg 1 ]
KAdouatog e 1o 4, To KAdoua yiveral 4 popES UIKPOTEQO.
2. Av%:—ﬁtm’rsa:y. [
3. 1: 4 =4 [
B B 1 1
) ) ) 3 < 25 <z 7 —>
4. To guBadov Tou opBoywviou eival 7 3 %E ]
5. Orav diaipéoouue Tov TapovouaoTr) Tou % ue 10 2 10 KAdoua dimAaoidZeral. 1 ]

6. Orav noAMamnAaoidooupe 10 = us T0 3 T0 KAdouQ TTou TEOKUTTTE! Elval TOEIQ

(POPEC UIKOOTEPO TOU QPXIKOU.

7. TokAdoua 18 efvai ioo ue & .
3 40

3

8. To ywouevo twv % Kar = looural e

A
5 -

9. Ava<Brtdre -4 5 HeyaAUTepo Tou 1.

B +
5 _ 625 385 _ 1250 _
10. 8~ 1000 56 ~ 2000 0,625

+ 3 4+ 4 _»oq75,

1
.2+ 55 100 1000

12. O apiBuol 7,2 kai % elvar avtiotpogol.
13. O apibuoc 5—72 elval 0ekadikd kAdoua.

149 220
14. 237 > 455 -

1050 _ 2593
15 3700~ 7680 -

34 _

16. 5% =04659.
1,028 _

17. 1755 = 0,856666...

34,5
18. 5.7 = 57.

2

~N

o~
&)

s
(&
|

19. 0,675675675...

S =
[9))
QD

20. =0,15.

4I

)

000000000000 D0O0O
000000000000 D00O0O

21. Av =5 =710 X elval 0 apiBudg 23.

W[x
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EEiowoeic Kkal mpoBArfjparTa
“\‘3
4.1. H évvoia Tng e&iowong - O1 e§IoWoEIq: a+x=B, x-a=p,
a-x=, a-x=8, a:x=8 ka1 x:a=f
*  Karavow tnv évvola g e&lowong
eyxw av KArolog aptbudg eivar Auon e&owonq

Uvw e T Boribela Tou oplouoU Twv npdéewv e8I0WOELG TNG HOPPHG:
a+x=B, x-a=P, a-x=P, a-x=PB, a:xx=L kai x:a=

4.3. 'I'Iupaael'ypara emikuong MPoBANHATWV
* Auvw anAd nmpopAruara ue ﬁorjeet_

L
-~ _p'

(425 - 365 n><>
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A.4.1. H €vvola tng e&lowong
OL e€lowoelg: a+x=B, x—-a=B, a-x=B, ax=B, a:x=B kal x:a=P

APA2THPIOTHTA 1n

[Npoorndbnoe va uetappdoelc i mapakdtw MEoTdoels, ue  Bonbeia apilBuwv Kal yoauudrwy.

— 0 EMOUEVOG EVOG PUOIKOU aplBuou

— 0 MPONYOUUEVOC eVOC QUOIKOU aplBuou

— &vac dptioc QUOIKOG aplBudc

— &vac MePITTOG PUOIKOG aplBuoc

— T1a noAAarAdoia tou 3

— 710 OImAdoio evoc apibuou

- &vag apiBudc avéaveral katd 8

— &vac aplBuos eAartwugvoc kard 4

— TO TeTPAnAdolo evoc apibuou auénuevo Katd 2, uac oiver 22
av og gvav aplBud npoobeoouue 5, To aBpoloua yiverar 8

APAXTHPIOTHTA 2n

[odye ouvtoudTepa TG EKPPATEIG:
(a) x+x+x+x, (B) a+a+a+B+0, (y) 3a+5-q, (5) 18x+7x+4-x, (¢) 155 — 9-B.

APAZTHPIOTHTA 3n
Mia Cuyapid 1oopporiel, drav BdAouue amd 1o £va “{ .ﬁﬂ4 ‘T“

UEOOC Ul 0OKOAdTQ, TNG orolac dev yvwPICouuUE TO //
Bdpoc kat oto dAo ugpog 100 g Kat uion cokoAdra.

Mropeic va Bpeic uia 1ootnTa rnou va
MTEQIYPAPEL QUTT] TNV 100PPOTIIQ;

APAXTHPIOTHTA 4n

Na avtikataotnoelc 10 X, (e TouG aplbuouc 1, 3, 4, 5, 6 kat 11, o kKABe 103TNTA NG TTPWTNG
otnAnG, Tou rapakdrw nivaka. Bpoec moio¢ and autous v enaAnBeuel Kat TToloG OxL.

JuunAnpwaoe Ti¢ d0Uo dAeG atrAec Tou nivaka, oUupwva Ue Ta OUUTIELAOUATA OOU.
Mmopeic, ue 1 Poribeia Tou opiouoUu Twv Tpdéewv, va @Bdoeic ora (dia
aroreAgouara,

E&lowon Ap1Buoi mou Tnv emaAnBelouv ApiBuoi mou dev Tnv emaAnelouv
x-4=1
5-x=4
=4
=2
=z
x+7 =320
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Ztnv todtnta. 2+ 6=12 To Udvo Wov Wlogovius va. Kavovus glval va. edtéebaniicovius ot glval owoTh.
H tootnta duws 2-x=12 dev givau n idia. AvTd To X Bov 8egiéxel “kguéel” évav agiiud wov av Tov
gdrovius ot Féon Tov, “asaintevel” avti v odtnta. Av bdloviug awoladihdots dAn Tiuh otn on
Tov X, n (odtnta 2-x=12 dev toxvel. T avTd Tn okéon dev Th Aéus Lodtnta, aM\d sFlowon. Kau o x
glval o dyvwotos avthis Tns oxéons. ‘Otav gupavifetal avtds o Wegipnuos dyvwaotos X, axoloviel ki
gva WedbAmua. Twga, n oxéon n dikh uas ue Tétolov gldovs “oxéoels” dev Ga givau wafdov
WoBAnuaTIkEs av Wgoosfovus Kald doa axkoloviouv.

Madaivovig

Mapatneoupue ATl urtopoupe va dIATUTIWOOUE KATOLEC TTIPOTACELS [e TN Borbela apBuwy
KAl YOAUUATWY, evd yia va AUooUE 0pLoUEVa TIPORANUATA UMoPoUE Va dNUIOUPYTOOUUE
Ula 104TNTA pe Ypdupata Kal aplbuouq. TEToleg 100TNTeg TIG Ague eEI0WOELC.

[TAPAAEITMA - EOAPMOIH

Mia de&auevii xwoenTikdtnrac 6m?3 rou gxel unkoc 1,5m kat mAdrog 2m, xel
ugog (a) 1,5m 1 (B) 3m n (v) 2m,

Nvan

, . . L Ot (odTnTss:
E&lowon pe €vav ayvwoto eival pia X+5=12 y-2=3 10-2-1

LOOTITA, ToU TIEPLEXEL apLBUOUG Kal w:5 =4 F-@=14 24:y=6
gva YpAauua (ayvwaotog). glval ¢flowogls

’ 7

Auon 1 pila g e&lowong eival o Nvan n gifa tns 9?[,6“/0"‘ ,
apiBude nou, étav avtikataotiost oy X - 1 T 9 glval o agiiuds 12 didtt

dyvwoto, enaAnBevel v 104TNTA. i 12 - 7,: 5
Th Avon th ygagoviug: x=12

H dadikaoia, u€ow g ormoliag,
Bplokoupue ™ AUon Tng e&lowong,
Aéyetal eniluon tng e&iowong.

Tov dyvwoto uias ¢fiowons tov
OVUBOAIJOVIUE UE Eva YQAUUA @ X.
%Y 2, W @V KA

Mia e&{owon Aéyetal TAUTOTNTA 1 Ot ¢¥lowosls:
adpLoTn,otav oAot ot aplbuol eivat X=XxhHO -2=0
Adoelg ™. glval adglotes ¥ TavTdTNTES

Mia eElowon Aéyetat adlvarn, étav Ot gflowoets:
Kavévag aplBudg dev v enaAndelel. xX+2=x+6 n 0 -w=5

) ) ) glval advvates
Bdoel Twv oplopwy Twv rpd&ewv

M e&lowon: x+a=f €xeL AJon TV Xx=B — a H efiowon: x + 5 = 12 éxet Avon T X=12-5 11 =7

-//- X —a=p -//- x=p+a 7/~ y-2=3 == Yy=3+2hy=5
-//- a-x=0 -//- x=a-B -//- 10-2=1  -//-  2F10-11279
B b -//- x=B:a -/~  F-e=U  -//- ¢ HIie=2
/- xa=B -//- x=B-a -//- w:i5=4 -//-  wE4-51hw=20

-//- ax=p -//- x=a:f -//-  M:y=6 -//-  VEH61Y4

Av oupBoAicoupue pe x To UPog g deEauevne, ToTe 0 OYKOG TNG Ba loouTtal Ue:
V=1,5-2-x. Opwg yvwpiloupe 61t 0 dykog e defapevic sival 6ms3, dpa 3x=6.
(Aev ypdQoupe TIG POvVAdEQ OTIG €El0WOELG, aAMA TIPENEL va YVwPICOUUE TIOIEG
povadeqg xpnotuonoloupe). Emopevwg, x=6 : 3, dnAadr x=2 m.

JUVETIWC TO owoTo UPog g deEauevng eival Ta 2 m.
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A2KHXEI> KAl TIPOBAHMATA

AVTIOTOIXI0€ TIG MPOTACEIG T0 TPIMAdOI0 £VOC apiBuoU x—y > 20

TV YOAUHWV TOU NpWToU 10 dekanAdoio evog aplBuoU X-y=32

I'[IVCYKCI/,U € 1IG KPP a,o elq gvag aplbudc auvédveral kard 12 3-X

aplBuwVv Kal yoauudarwyv i i ) )

TWV YOaUUWV OTOV Evag apiBuos exartwveral kara 5 X+12

deUtepo mivaka. n diagpopd duo apiBuwyv eival pueyaidreon Tou 20 10-x
10 yIvouevo oUo aplbuwv eivai (oo ue 32 X—5

Alarunwoe ue Aoyia Tic akGAoubec uabnuaTikES eKPOAOEIG:
(@) 3x+25 (B)(B)x-7=2 (Y)a-2+B, (3) 4K+ 7k =88

H rAeupd evdc tetpaywvou eivarl a. 1don eival n nepiueTodc Tou Kat Moo 1o eUPBadOV Tou;

odye ue anAouoTepo TPOMO TIGC UABNUATIKEG EKPPAoels: (a) x+x, (B) a+a+a,
(y) 3a+52-q, () 2: B+B+3-a+2-q, (¢ 4-x+8x-3-x, (01) 7* w+4 w-10- w

Avxy = % Kal z = % va Boebel 1o x- (y- 2).

2tv eélowon 2 + a = x, T0 a Kal 1o X elval puoikol aptBuol. lNota and TG TIUES
0, 3, 1 unopel va ndpet 10 X,

Na g&etdoeic, av o apibuoc 12 eivai n Auon ¢ e&iowonc: x + 13 = 25

Toriobetnoe gva “X” atn Beon ekelvn mou o aplBuos ernaAnbevel v avtiotoixn e&iowon:
T f2//3 /45 6 7.8

XxX—2=4
1+y=4
18—w =10
2-a=1
93-B =86

[Moioc apiBudc enaAnbedel kABe uia anod TIC Mapakdtw eEI0WOEIC;
(@ x + 4,9 = 15,83 (B) 40,4 + x = 93,19 (y) 53,404 —x = 4,19 (5) 38 —x = 7,1.

Moa eivar n Twr Tou x yia va wylel; (@) S =12, B) 2 =15 ) 32 =X (5) 49 —x+ 4
x 20 70X 5

40 8 5
Bpe i ToU QUOIKOU apiBuoU x: (@) XE3+ 1 =7 ) 5 4 X — 3 ) 8 4 X+2_1q
o8G v T} Tou QUOIKOU apIBoU x: (@) XT3+ L =2, (B) -2+ = (1) 5+

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

[Motov apiBuo mPéEmnel va MEooBETEIG OToV 4, yia va MPOoKUYEL O QvTioTPOPOG TOU 2—57

2 vav aplBuo nmpoobstouue 5 kat rajpvouue dbpotoua 313. lNoiog eival o aplbuog;

Ta tetpdywva mou arnoteAouv Toucg “Ooulkoug AIBouc” e Touc oroiouC KATaokeud-
Couue Ta MapakdTw oxnuara, exouv rmAeupd ion ue 1 cm.

(a) Boec v MepIUETOO TOU TTEUMTOU OXNUATOC Kal EENYNOE TS EPTACES OTNV Ardvinor) oou.
(B) odye gva tuno ue m BoriBeia Tou onoiou Ba UMopeic va urooyioelc v nepiueToo kdbe axruaToc.
(y) MNoia eivai n oeipd Tou oXHUATOG TOU OIToIoU N MTEPIUETPOC elval 128 cm;
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A.4.2. EniAuon npoBAnudTwv

As Wpoadainoovus va dwooviug asaVTNOELS OTA WAQAKATW EQUWTHUATE
TTdTe, oTN Wi Uas, Aéus dTL éxoviue “@oéanua”;
Tt adidnikovug va. IETVXOVUE dTAY AEUE OTL “AVVoviuE va BgdéAnua;
Tt ewoovpug dtav Aéus ot Féloviue va bgoving wia “Avon tov 8goéAnuatos”;
O2a ta WgobAriuata Avvovtal ug t™ borideia twv Madhmuatiaiy,
Toigs glvau ol avaykalss gvégyeles Wov Weadel VA KAVOVUE YId VO KATAPEQOVUE VA
avTiueTWdoovug gva WedéAnua;

[TAPAAEIT MATA - EOAPMOT'EX

1. Eva kardomua yia va npooehkUoe! neAateia avakowdvel 0t o meAdme nou Ba ayopdoe Toia
010 MAKETa mpoopopdc eVOG OUYKEKOIUEVOU MPOIOVTOC Ba exel ekrtwon 5€. Av Kal Ta Tpia
MAKETA KOOTICOUVY, L€ TNV EKTTTWOT, OUVOAIKA 85€, noid elval n apxikr} a&la Tou KABe makeTou,
Nvon
‘Eotw x n apxikn a&la tou kdbe makeétou. Tdte Ta Tpla TakéTa kootiCouv 3+x Kal o
neAdg nou Ba ta ayopdoel Ba TANpwoel 3-x-5 1) 85€, dnAadr eival: 3-x-5=85 1)
3:x=85+51 3-x=90 11 x=90:3 1) x=30. Apa n apxIkn a&ia kabe nakétou eival 30€.

2. Na nepypdyeic kdmoto mpdBAnua, mou va Advetat e T Porbeia e e&iowonc: 2x+800=1000.
Nvan
Ma mapddetypa ta dUo napakdtw mpoBAiuata rneplypdgovtal and my eEfowon aut.
Me Tt 1oouTal N pia mAeupd Tou opboywviou, Tou €xel Tiepiuetpo 1000 m kal Tou
oro{ou N AAMnN mAeupd eivat 400 m;
Méoo Cuyicel kaBeva amd Ta dUo KIBWTIA, e Ta orola eival popTwUEVO Eva
autokivnTo, ou €xel Bapog 800 kg, dtav n mAdoTyya 1ou aveRnke delxvel 1000 kg;
> [looondBnoe va diatunwoelc kar dAa mpofAnuara mou Auvovrar ue v napandvw e€iowon.

@ . Ovuduaote - Mabaivovus

i | @ [MpoBAnua ovoudloupe TV katdotaon, Tiou dnploupyeltal, 6tav aviiueTwioupe eumodia

!.'- ) Kal QUOKOAEQ OTNV TIPOOTIABEIA ag VA PTACOUUE OE EvVA OUYKEKPIUEVO OTOXO.

]  ® Auon evicg mpoBAruatog eival n emniteuén Tou oTdXOU.

E @ Eni\uon evéc mpopAjuatoc ovouddetal n dladikaoia, e v orofa emtuyxdvetat n AUon Tou.

a ™ AUon Twv TpoBANudTwy, e T Bonbela Twv eElowoewy, akohouBouue Ta e&ne Brjuata:
»  [poodlopiCoupe TO AYVWOTO OTOLXE(D TOU TIPORANUATOS KAl TO EKPPACOUNE UE Eva
ypduua (X1 ynzn wKT.A), Tou eival 0 “ayvwotog” Tou TPEORANUATOG.
Ekppdloupue otolxela Tou TpoBAuaTog pe Tn Borjbela Tou ayvwaoTou.
MNeptypdpoupe pe uia egowon 1o mpdRAnua.
Eru\Uoupe v e&lowon Tou mEoRAuaTog.
EnaAnBeloupe TN AUon mou BErKALE.
Hwg, mpénel va AddBoupe unoyn ot
UTdpxouV Kal TipoBAfuaTa mou dev AUvovtal ue eEI0WOoELG Kal
UMAPxouv Kal dAuta mpoBAjuata 1 mpofAiuata twv onolwv dev Propouue va
Bpouue T Auon.

60 VYVYYVYY
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A.4.3. Tlapadeiypata eniAuong npoBANuaTWY
[TAPAAEITMATA - EGAPMOIE2

1 H Xpiotiva E6deye Ta uiod e xpnuara yia va ayopdoel 2 TeTpddla Kal dapKkadopoud.
" Avelval yvwotd, 6t kdBe tetpddio atoixiZel 1 € kat dAot ot papkadopor 3 €, roio iva
T TO ITO00 TWV XPNUdTwy Tou elxe n Xplotiva rptv and TG ayopeS auTeg,

Nvon

To {ntoupevo tou MPOoRAAUATOG elval TO MO0O TwV XPENUATWY TIou eixe n Xplotiva,
ONnNAadr 0 AyvwoTog X TOU TIPORANUATOC.

To MpdRANua uropel va neplypagel anAovotepa Ue Vv eElowon:

“Ta xghuata wov fodevtnkav” = “ta xgnuata Wov KdotTioav ol ayoges”.

Nt

h “Ta wiod xgnuata ths Xglotivas"=“To kdotos TeTgadiwv"+“cdotos uagkaddgwv”.

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

n Xx:2=5

n X =52

n x =10
EnaAnBeuon:

Ta uod twv 10 € eivat 5 € kalta é€oda elvat 21 €+ 2 €= 5 €

9. H deEauevri NG kowvatntag xwpedetr 3.000 m? vepd. Kdbe ugoa Eodevovrar 300 m3 and
Ta volkokupld kai dAAa 200 m3 ané ¢ Botexvieg. a mm ouvirionon tou SIKTUOU,
oTaudtnoe n napoxn vepou oG ) oe&auevn). TEOOEIC NUEPES UETA TNV evapén Twv
goyaoldv anogaocilerar va Eodevovral uévo 400 m3 ouvodikd kdBe nuépa. 6oeg
NUEPEC aKOUN TIPETIEL VA KPQATHOOUV TA 0YQ OUVTHENONG, WOTE va un UeiVouv Xwplc
VEOO Ol KATOIKOI TNG KOIVATNTAG;

Nvon
To Cntouuevo Tou TPOoRANUATOg elval To emmA&ov MANB0C TwV NUEPWY CUVITIENONG
Tou diktUou, dnAadr) 0 AyvwoTog X TOU TIPORANUATOC.
To mpdRANua uropel va neptypagel pe tnv eElowon;:
“800d veQov oV KaTavaivetal” = “8ocd vegov deFaueviis” 1) avaAuTIKOTEQQ:
“B000 VEQOV WOV KATAVANWVETAL OTIS TE00EQIS NUEQES TNS owvThgnons” + “8000 vegov Wov
KATAVANWVETAL OTIS elndAéov Nugges ovvThgnons” = “8oad vegov defauevris”.

n (200+200) - 4 + 400 - x = 3.000

i 500 - 4 +400- x = 3000

r 2.000 + 400 - x = 32000

n 400 - x = 3.000-2.000
n 400- x = 1.000

n x = 1.000:400

n X = 2,5 nuéges

EmaAriBeuon: 2,5-400+4-(200+3200)=3.000 % 1.000+2.000=3.000 % 3.000=3.000.
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3 Evac epydmnc yia uia epyacia mevre NUEPWY OUUPWVNOE va TIAPEl TTOOKATABOAT} TO
ULOO TNC auOoIBNG TOU Kal TO UTTOAOITTO auTtric va To Anpwbel dtav TEAEIWoEl ) epyaoia.
Av n npokataBoAr ritav 180€, molo nrav 10 UeELOKAUATO TOU;

Nvan
‘Eotw 611 elval X TO PEPOKAPATO Tou epydtn. TOte n auolfry Tou epydmn yia v
nevonuepn epyaocia Ba eival 5-x kal To Plod autrg Ba eival %
Juvenwc n e&lowon Tou eptypd@el To TPORANUa Ba elval:

5 _
2

0 O Ly f =180 2~ P x=180- 2= 13 x= 360 1y —
1801 5 x=180 1 x=180: 5 N x=180 5 n x 5 N x=72€.
) Metd 1 ouvedpiaon kai Ta 10 UEAN ToU OLOIKNTIKOU
" ouuBouliou wiac etaipeiac avradooouv UETAEU

TOUC xelpawiec. 1ooec xelpawiec yivovrar ouvoAlkd;

Nvon
1o¢ 1pdmoc. Av urntoBeooupe OTL pelyel évag - Evacg

Kal XQPETAEL TOUG umtdAoLoug Ba
gxouue OtL:

O npwtoc Ba avrardEel, ouvolikd, 9 xelpaliec. O deutepoc 4,
o Tpitog ¥, o Téraptog 6, o mMéuntog 5, o €ktog 4, o éBdouog 3,
0 éydoog 2, o évatog 1 kat o dEKaTog Kauia.

Emouévwg, o ouvoAikég aplBudg Ba eivat:

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

Apa, n Adon eival étL Ba yivouv ouvolikd 45 xelpaieg.

45

2oc¢ 1ponoc: TvwpiCoupe OTL 0 KABEvag KAvel Xelpayia pe Toug UtOAOLTTOUG.
Enopévwg, agpou éhot eivat 10, o kabévag Ba kdavel 10 - 1 = 9 xelpayieq,
Apa ouvoNikd Ba yivouv 10 popég et 9, dnhadn 10 - 9 = 90 xeipayieg.
Ouwg, HeTaku duo avBpwmwy n xelpayia eival pia kal eueiq T yetprjoa-
pe JmAY (uia yia kabéva and toug dUo).
Emopévwg, autég Tou €ylvav ouvoAikd Ba eival ol logg, dnAadn
90 : 2 = 45.

)
O Abpavtog (ugoa Tou 3ou aiwva |.X.), otnv eloaywyn Twv “AplBuntikwy” Tou, ovoudlel
1oV dyvworto ue T AeEn “apiBudc” kat Tov ouuBoAilel ue to oduBoio ‘.
Apydtepa o Biet (1540 - 1603) xpnoiuoroiel Ta kepaiaia pwvrevia A, E, I, O, U, Y yia va
urodnAwaoel Tov AyvwoTo kai Ta odupwva B, D, G kAr. yia ta yvwotd peyeon.
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A2KH2EIZ KAl TIPOBAHMATA

H dlapopd e nAikiac e KGpnG and 1 untepa e eivai 25 xpovia.
Av n Kdpn gival 18 eTwv, Moowv eTwv eival n untepa;

[1oéool uabnreg eival Ta 1—70 TwV uabntwv evoc oxoAeiou, av T1a % Twv

uabntwv, autou Tou oxoAegiou, eivar 60 LabnTeS,
Na Bpelg 1peig diladoxikous pUOIKOUC aplBuous mou exouv dbpoloua 1533.
Bopec 10 ynoio rou Agirter ano tov apibud 75[ 13, wore autog va diaipeitai ue 10 9.

2e gva dlaywvioua, kdBe pabntnc nopegmnel va anavirjoer oe 100 epwtrjoelg. Oa ndpel
3 uovddec, yia kdbe owotr andvinon kat uovo 1 uovadda, yia kdbe AavBaougvn. Evag
uabntnc nnpe ouvoAikd 220 ovddoeg. 2e MOOEC EPWTNOEIC ArTAVTNOoE OwoTd,

H nAikia evoc natgpa eival tetpanAdoia and v nAikia tou yiou tou. Ot dUo NAIKIEG
uadl ouunAnpwvouv ulod aiwva. Néco xpovav eival o kabevag;

Toia adgA@ia uolpddlovtal, €&loou, pla kKAnpovould, Tiou eivar Eva xwed@l Kai Eva
olauéptoua. O mpwtoc naijpvel 1o xwedl. O deUTePOC Maipvel To dauepioua, arAd
dlvel otov mpwTto 600 € kai orov Tpito 15.000 €. [oia ntav n a&ia Tou xwpaeiou Kai
rola Tou dlauEePIoUATOG,

2 KdBe uia and 1i¢ mpdéelc (a) kat (B) Ta yoduuara avriotoixodv  (a) AB B) A
o€ dlapoPETIKA UeTaU TOUG Yn@ia. AVTIKATEOTNOE TA Yoduuara + 47 -8
A, B, I kal A ue ta kardAAnAa yneia. 73 A5

Ao uia moodtnta Kpaoiou, apaipodue 18 It. H untdAowrn moodtnra xwpdel oe doxeia
Twv 7 It. Av yvwpilelc 01t n apxikr moodtnta eivat uikpotepn ard 100 It kal ueyaAuteon
and 90 It, mooa It eivai n moodtnta autn, 1éoa doxela 6a xEnoUOTTOINO0ULE,

Evac napaywydc epniae 100 It EUdL kat BEAEl va TO OUOKeUdOEl O UITOUKdAIa TTou xwpave
0,75 It. Na Beeig: (a) lNooa uroukdAia 6a xpetaotel. (B) lNooa It Ba Tou nepIooEPouv.

Avo ouvepyeia kaBapiouoU aktdv kabapilouv uia ueydAn napadia urikouc 183 Km.
To npwTto ouvepyeio kabapilel 32 Km kat To deUtepo ouvepyeio 22 Km, kdBe ugpa.
Ta duo ouvepyeia epydlovtal, ora dUo dkpa Tng rnapaliac, Ewc dtou ouvavinBouv.
2€ MOOEC NUEPES Ba Exouv oAokAnpwoel Tov kKaBaploud TG napaliag;

Eva kardotnua mpoo@EPEl TOUC UTTOAOYIOTEG e ektwon 20%. O [wpyoc nnye ue
TOV TIATEPQ TOU KAl ay3pace £vav UMOAOYIOTH Kal Eva KIvnTo ThAspwvo a&iag 230€ kal
nAnpwoav ouvoAika 1.070€. lNowa nrav n apxikr a&ia Tou urtoAoyiotrj;

Autn) T xpovid n nAikia evoc avBpwnou eival moAAQnAdolo Tou 7 Kal TV EMOUEVN
xoowvid eivar moAAamnAdoio Tou 9. Av yvwpllouue Ott dev eival aiwvoBiog roid eivai n
nAIKia Tou;
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5.1. MooooTtd
Karavow tnyv évvola Twv nmooooTwV Kal SlanmoTwvw T XPNoUoTNTd TOUG

OTIG EPAPLOYEG
Mpdepw gva dekadiko kKAdoua we MogooTo Kal avTloTPOPwsG

5.2. MNpoBAQuara pe mooooTtd
NUvw npoBAriuara e nocoord
lMapioravw nocootd e diaypduuara

ANSCAAQNIOS O [IKPTAIGZ
(265 - 170 nx)
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A.5.1. MNMooootd

APAXTHPIOTHTA 1n
€ MOAEC TTEQIMTWOEIG TG KABNUEPIVAG Uag {whG aKoUuue eKPPAOEIC OTTWC:!
° [npe avénon 14%.
O1 yewrjoelg ueiwvovral, kard 12%, 1o xovo.
Me ouotnuartikn mporovnon, vag dpoueas auénoe v arnddoor Tou Katd 20%.
Eva uayadll ekave ekntwoelg 60%.
H euputepn niepioxn e Abrivac kataAauBdvel To 3% 1ng ktaonc e EAAddQg
Kal exel Katolkel To 45% Tou mAnBuouou G EAAdSQG.
To 40% twv untoyneiwv gypayav moAU kaAd kat To 35% kdtw ard m Bdon.
ddpoc lNpootiBeuevne A&iac (PriA) 19%.
Eidikdc ®dpoc KaravdAwong 5%.
[Napakpdtnon popou 22%.
Erutokio Karabgoewv Tauteutnpiou 9,5%.
To 25% tou mAnBuouou gxel mavw aro 2 autokivnta.
Movo 1o 4% Twv OIKoYeVEIWV Exel mdvw aro 4 naidid.
Eivai 100% oiyoupo, ot Ba Bpeéel.
H rmBavotnta va ouuBel (Eva yeyovaoc) eivar 1%.

[NpoorndBnoe va eEnyroeic Tt aKPIBWS EVVOOULIE KABE popd LUE AQUTEG TIG EKPPAOELG,.

APAXTHPIOTHTA 2n

2Tov 6/1n)\avo' nz:vaKa paiverai 0 OUVoAO TwV Kowémrta Wneioavteg 0 n,pc’)sépoq’
MTOAITWYV TIoU Yn@loav ota xwpeld Ynelotnke ano
A B [ kai A kat o1 yrgol rou mmpav ol A 585 354
avTioToLXOl TTPOEDPOL TIOU EKAEXTNKAV. B 3.460 1.802
Boeg, moloc amnd Toug MPoEdpouc mou r 456 312
A 1.295 823

EKAEXTNKAVY, ival O TIo ONUOPIATIC.

E2KepTiUa0TE
Bplokoupe Ta OCOOTd, JUE Ta OTIola EKAEXTNKAV Ol A 3254 :545 = 6051%
npdedpol k&Be KolvdTNTAC Kal TapatnEoUue ATl O IO B 1802 : 3460 = 5208%
ONUOPIAAG TPdedpog elval TG KovdtTag I kat PeTd T 312:456 = 6842%
goxovTal ot oelpd Ol IPGEdPOL TwV KOVOTITIwv A, Akt B. A 4232 : 1295 = 63557

>UuBoAlouol

Mafaivovig

® To oUuBoio a% ovouddetal moocooTo eri TOIG eKATO 1 AMAOUCTEQA TIOCOOTO KAl

4 if elval (00 e To ——
- 100

® XpnolworoloUue akOun To TTI0C0OTO A %o TIOU dlaBdletal
nooooTd eri Tolg XIA{olg kal elval (0o ue To

1000 °

. . a
¢ Tomooootd a% Ttou B eival 100"
¢ Ta kAdouata propoulv va ypdgovrtal Kat wg mocootd.
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[TAPAAEITMATA - EOAPMOI'EX>

4. Na ypapouv, wg nmoocootd eni TOIG €KATO, TA MAPAKATW KAdouara:

(a) % (B) % (y) % UE OTPOYYUAOTIOMON OTO EKATOOTO.

Nvan
i: 4-20 :ﬂ: A Q:lei:375: 7 ﬁ: _ﬂ: A
@) =520 "100 0% © 575175 " 25 >k W) G =0IF 5507

2. Na ypapouv, wg kAdouata, Ta akoAoubBa rrooootd. (a) 12%, (B) 73%, (y) 32,6%.
Nvan

=12 - 12:4 -3 0:773 0:342ézﬁzé
@126 = 150" 4004 25 ©® P 35 (03258 =350= 1550 40

3. [oia 6a eivar n tiun mwAnong evég mouAdBep, a&lag 150€, ue ermuBdouvon @.M.A. 19%;

Nvon
MvwpiCoupe, ot Tiun mwAnong = A&ia + ®MA O ¢6pog ou avtiotolxel 6a elvat:
$dgos = Afla - =150 - wr =150 - L= OOI = z5¢ W

Apa, n TiUn mwAnong Oa eivat: 150 € + 265 € = 1#4,5 €.

A>KHXEI> KAl TIPOBAHMATA
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Na uetatpéyelc oe mooootd el TOIC KATO, TOUC OeKadIKOUC aptBuouUq:
(@ 052, (B)341, (y)0,19, (3) 003, (g 0,07.

% Na uetarpéyelc oe dekadikd kKAdouata ta mooootd: (a) 15%, (B)7%, (y)48%, (0) 50%. 2t
" ouvéxela, armhomnoinoe Ta dekadikd kKAdouata, Ewc éTou PTdoelc oe avdywyo kKAdoua.
Y,  YnoAdyioe: (a) To 10% twv 3000 €, (B) 10 45% G 1 Wpag, (y) 10 20% 10U AlTPOU,

(8) T0 50% TwVv 500 ypauuapiwy, (€) To 25% ToU 1 KIAOU.

0EC Tl TT000O0TO €lval; (a) tTa 5 yia 1a 1. ) ol nUgpes yia 1 £1og,
5 B 5 eivat: (q) 0€ 1.000 €, (B) ot 30 nué 16
" (y) 1a 50 otpéuuara yia ta 2.500 otpéuuara, (5) ol 3 naAduec yia ta 10 ustpa.

6 Eva umoukdAl e oivonveuua TIApEUEIVE QVOIKTO Kal eEQTUIOTNKE TO 22% TOU OYKOU
* Tou. To uroukdAl nepieixe apxikd 0,610 It. [1doa It ovorveuuaroc eEatuiotnkay,

[oytellels
50 Km

7 2 gva onueio e ynivng opaipag, o eAolog gxel tdxoc 50 Km, o

* pavouag 2.900 Km kat o nupnvag 3.450 Km. (a) Na Bpeig 1o urikog
™G aktivag g 'mg oe Km. (B) Na Bpeig noio mooooto mge aktivag f] .

G I'Nc Katexel o pAolde, o uavduac Kal o muprvac avriorolxa. LW gk

0% Mia oikoyéveia Exel unviaia Eooda 1.200 €.
evoiko \ 10 10% twv €00dwv amotauievovral Kar ta unoloma Eodedovral
onwc deixvel To dmAavo KUKAIKG didypauua. (a) Na urtoAoyioelc
nooa xpnuara £odeUel n olKoyevela oe KABe katnyopia damavay.
(B) Tt mooooTd unviaiwv €00dwv TG anoteAel KABe uia katnyopia
oanavav;
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A.5.2. TMpoBAnuata pe moocootd
[TAPAAEITMATA - EGAPMOIE2

Evac nAektpoAodyoc eixe Eooda 2.856 € 10 deUTEPO TPIUNVO ToU ETOUG. [1d0a xpriuara
MPENel va arnodwoel 0To KpdTog, av o ®@.[1.A. mou napakpard and Tous meAdTeC Tou
eivat 19%;,

Nvan

To nmood O.MMT.A. €xel mapakpamBel and Tov NAeKTPOAGYO, agou KABe meAdTng Tou
exel emBapuvbel e 19%, eni ng a&lag g epyaociag Tou NAEKTPOAGYOU.

‘Etol yia epyaocia 100 € o nmeAdng €xel mAnpwoel 119 €, dnAadr] 0 NAeKTPOAOYOG O€

€00da 119 € opeilel oto KpdTog 19 €, dnAadr| Ta 11 199 TwV €00dWV.

= 2856 - L =ys56¢

O@siAdusvos $TTA = Eododa - 19

119

9 2TNV IePIod0 TWV EKMTTWOEWV, Eva KATAOTNUA EKave EKITTwon 35% ota €idn pouxiouou
" kal 15% ora nanourola. 16oo 6a mAnpwoouue yia éva moukduloo Kai eva euydpol
rarroutola nmou kootidav 58 € kat 170 €, avtioToixa, MELV TIG EKTITWOELG.
Nvon
H Tiun kdbe eidoug uttoAoyicetal and Tn oxeon;:
TN UeTA TV gxadtwon = TIUN WiV TV ékdtwon - Tlood gxdTtwons,

a TO TIOUKAWIOO €xoupe ood ékmtwong: 35% - 54 € = 13050 - 58 €= 2030 €.

H Tiur} Tou moukdutoou Petd v ékmtwon eivat: 54 € - 20, 30 €= 331%0 €.
Ma ta nanoutola €xoupe ood ékmtwong: 15% - 130 € = W - 130 € = 2550 €.

H Tiur) Twv manoutolwy Yetd Tnv ékmtwon eivat: 1#0 € - 2550 € = 144,50 €.
Kat yia ta duo padi 6a mAnpwooupe: 2470 € + 14450 € = 1§220 €.

3 [Mood 1.000 € katatebnke oe Aoyaplaoud TauleuTnpliou, e eTTOKIO 5%. [1000¢ eival
0 TOKOC 1ou Ba amodwoel T0 KepdAalo auto, uetd amd 18 unveg, av ol TOKol
npootiBevral oto kKePdAalo KAbe xpdvo;

Nvan
MvwpiCoupe oti: Tdkos = KegdAalo + EwiTdkio

Apa: Tékog a' étoug eivat: 2000 € - 5% = 1000 € =50 €

100

>T0 TEAOG TwV 12 unvav 1o KepdAlato Ba yiver: 2000 € + 50 € = 1050 €
6

O 16KOGQ OTOUG eMOUEVOUG 6 urveg Ba elval Ta 35 U €TNOloU TOKOU, dNAQdN:
6 - .6 _
1050 € - 5% - 17 =1050 € - 100 17 = 2625 €

O ouvoAikocg Tokog Tou arnédwoav Ta 1.000 € yia 18 urvec sivai: 50€+26,25€=76,25¢.
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10.

A2KH2EIZ KAl TIPOBAHMATA

Ernixelonuariac ayopaoe UETOXEG UIAG eTAIPElQC, TTOOG 50 € Tnv KABe UeTOXT). 2€ Eva
unva n Hetoxr €nece kard 8% Kai 1o €MOUEVO Oiunvo aveéBnke kard 5% to urjva.
(a) MNMowa nitav n Tiun e UETOXTIC OTO TEAOC Tou Tpitou uriva; (B) H encvouon tou
erixelpnuaria rirav kepdopopa n oxt; (y) Noio eival 1o mooooTo KEPOOUG 1j Cnuiag Tou,
eri Tou apxIKoU KepaAaiou;

KepdAaio 80.000 € katatebnke, o Aoyaplaouo TauIeuTniou, ue EMITOKIO 4,5% 1o X0VO.
(a) Noiog Ba eival 0 TOKOC 0To TEAOC Tou rpwWToU £Touc, (B) [oloc Ba eival o TOKOG
OTO TEAOC TOU OEUTEQPOU ETOUC, AV O TOKOC TOU TTOWTOU ETOUC KEPAAOTTOINGEl;

Eva kawvodpto autokivnto kootile 20.000 €. To aydpaoce KAmolog Kai uerd aro 1
XP0vo nbeAe va to nouAnoel, katd 30% Aiyotepo, anod ooo 1o aydpace. O umoynpiog
ayopaotrnc uabe, Ot To (010 aKpIBWG LUOVTEAD, Kalvouplo, KooTiCe 25.000 €. (a) 2e
rola Tiun 6a ayopale 1O UETAXEIQIOUEVO QUTOKIVNTO; (B) Ti TTOOOOTO NG TIUNG TOU
KaivoUplou QUTOKIVITOU Eival N Tiur TOU UETAXEIPIOUEVOU, (V) Av €va uayadl mou mouAdel
UETaxelpIoUEVa autokivnta Olivel To 010 oVTEAD o€ Tiun 40% @Tnvotepa ard v
TOEXOUOQ TIUN TOU Kalvouplou, arod TTOIOV OUUPEPEL VA AYOPdOEl TO UETAXEIQIOUEVO
QUTOKIVNTO O UITOYn®IOG ayopaoTnc, -
2e &va mpoidv, €yive n mpoopopd Mmou @aiverar otnv mivakida. 21N
OUOKEUQOIa TOU TIPOIOVTOG UTTHOXE ONUEIWUEVT) 1) OUYKEKOILEVN, Yia TO [ 2
gldoc mpoopopd, dnAadn yia kdbe 300 K.ek., mpoobetra dAAa 100 K.eK. | a

(@) ZUupwva, ue éoa diaBdleic, Bewpelc GTl aAnBeUouv 60a YoApOoVTQl | Mesas
omnv npoogopd; (B) Ze moia mepimtwon n eraipela 6a mpdoPepe,
nodyuartt, 1o 50% tou rpoiovtog AQPEAN,

Tt kepdAaio npéEnel va katabgoouue otny Tpdnela, yia va ndpouue OTo
TEA0G evog £Toug 1.000 €, av To EMITOKIO glval 2%, AP

Ta Baoikd 1€An diunvou yia Aoyapiaoud tou OTE eivar 22 € Kai 1 xp€won yia=> »g-‘ &
Kdbe povdda 0,07 €. Na Bpeig néoo Ba mAnpwoet £vag ouvdpountrig, av gxel g <
kdver 1.500 uovddeg ouvdiaAé€ewv Kat eni Tou ouvdAou urtoAoyiletal @A 19%. %
Evac gumopoc ayopace didpopa eunopeuuara ouvolikne aélac 30.000 €. [NArfjpwoe ToIC
UeTENTOIC TO 40% Kal Ta urtdAoina ue ouvaAAQyuaTikes, oe 4 unviaiec O00EIC e TOKo 1% Tov
unva. Na uroloyioelc: (a) To ouvoAikd mood e empBdouvong and Touc TOKoug Tou Ba
nAnpwoel. (B) To mooootod e empBdouvons autric, nl TG apxIKNG a&iag Twv eUTOPEUUATWYV.
Evac texvikdc eixe €0oda oe va tplunvo 8.330 €. [1doo @A (19%) rpérnel va arnodwoel
otnv epopla;

Eva Yuyeio kooticel, Toic uetpntoic, 1.200 € xwplc 1o @A 19%. Kdnoiog 1o aydpace ue 50%
npokaraBoAr} kai To urdAoiro, oe 6 unviaieg d00EIC e TOko 3% 1o unva. (a) Na uroAoyioeic
ndoa xpnuara E0woe, we rpokaraBoAn, av uadi ue autryv KatepBale kar 0OAGKANPO 1o Mood Tou
@IIA. (B) Noto ritav To nood e kdbe ddonc, (y) [doo Tou otoixioe ouVOAIKd TO YuyeElD;

[a m omAavn diagnuion: (a) Mdoo eivar o @A rou mpenel va
nAnpwoouye; (B) Mooo Ba oroiioel T0 PadIOKACETOPWVO, Qv TO et

9

s

ayopdoouue e O0CEIC; (y) Av To Toamedlkd emTokio eivar 10%, | _35“€ i
nola emAoyn ayopdG LaG OUUQPEREL, UE TNV TpounoBean, Ot L

gxouue GAo To anatoulEVo oo 0g AoYaplaoud TaIEUTNOIOU; 30€

APAJTHPIOTHTA T'IA TO 2T1ITI

" Na UEAETTIOEIG TA EKAOYIKA QMOTEAEOUQTA OTIG TEOOEPIG TEAEUTAIEG EKAOYEG OTN XWPA HAG

Kal va karaypdyelc oe vav mivaka: (a) Ta mooootrd Twv Ynelodviwy, (B) Ta moocoord Twv
EYKUPWV YnPooeATiwy, TwV dKUPWVY Kal TwV AEUKWYV, (y) Ta TooooTd rou AaBe kdbe kouua
o€ GAn v emnkpdrela e xweac.
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Ewavarmstikés Epwtnaogls AvtoafioAdynons
A. Aoknogls Zwoetov B Nadovs

TomoBémoe éva “x” otnv avtiotolxn 6€on TQITO NAGOT

1. To 30% tou x i1ooutal e 10 90% TOU % . L1 [

2. Z2e éva PiBAio gyive auénon Tiung katd 5% kai deutepn auvénon
kata 10% eni ¢ véac tiung. H ouvoAikn auénon nrav 15,5%.

3. Orav o’ éva npoidv a&lac 700 € n ekmrwon eivar 200 €, T0
ITOOOOTO EKTITWONG glval mepinou 28,5%.

4. To 20% tou 50 eivail 10.

5. 1€ ekntwon o’ €va OTuASd TTou KOOTICEl 4 € avTIoTOoIXEl OE TTOOOOTO
EKTITWONG 25%.

6. 'Eva eldoc uera ano exkrrtwon 200 €, kootilel 100 €. 210 €id0C yive
EKTITWOon 25%.

7. O nAnbuoudg uiac kwudroAnc nrav 3.000 kdtoikol kKai auénbnke oe
6.000 karoikoug. Ngue o1t 0 mAnBuoudc auénbnke kard 100%.

8. To KOKKIVO UEOOG TOU KUKAoU elval To 15% . v

9. Mia 1dén Exel 28 uabnrec kat uia ugpa arrovoialav ol 4, dnAadrn
artouoiade to 15% G TAéng.

10. To 30% tnc wpag eivar 25 Aerrd.

00 00 0 0 00 0
000 00 0 0 00 0

11. Mia auénon 100 € oe éva €idoc rou kootile 400 € eivai pia avénon 15% .

B. Aoxknogis AvTioTolxions TT Maviehow 1206 84€ 10%

2 KdBe uia aro TIC VEEC TIUEC TwV MEOIOVTWV
7 O,
rou avaggpovratl otn dlagruion, va g Govoteg 8e€ 48€ 15%

QVTIOTOIXIOEIG TO TTOOOOTO EKMTWOT]G. ¢ dopéuara 180€ 153€ 20%
P MmhoUtec 40€ 32€ 30%
S Oépuec 506 45€  40%

Moo



Avaloya mood & avTioTpoPwg avdaAloya mood

6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

MapdoTacn onpeiwv oTo eMMEdO

° Sxedidlw va ouotnua nuagovwv

*  Bpiokw TIG OUVTETAYUEVEG EVOG OnuEioU

® Bpiokw gva onpeio otav divovral ol OUVTETAYEVEG TOU

Ndyog dUo apibpwv - Avaloyia

® Karavow tnv évvola Tou AGyou Kal TnVv Evvola tnG avaioyiag

*  EmAUw €El0WOELS TNG HOPPTIG ax = B, MEow avalriTnong NG TETAPTNG

avaAdyou e oxéong % = % . Mvwpidw, 6Tt yevikd eivat: %r‘\// # %

Avdloya mood - 1816TnTEq avaAdywv moowv

*  Avayvwpilw av undpxet avaloyia otn HeTaBoAr dUo UeyeBwvV

®  SuunAnpwvw mivakes avaAdywy noowv dtav diveral o ASyog Toug

¢ Ynoloyilw tov Adyo twv dUo avaAdywv roowv dtav divovral ol miVAKEG ToUuG
® Xpnoiuorolw To MooooTo WG EISIKY TTEPIMTWON CUVTEAEDTT) avaioyiag

[Fpagikn mapdoraon oxéong avaloyiag

* Avanapiotdvw ypapikd pia oxgon avaloyiag

* Aanotwvw 0Tl Ta onueia e ouvteTayugves Ta Jedyn Twv aQvTioToXwV Tiuwv dUo
avaAdywv moowv Bplokovtal oe pia nuevbeia ue apxr v apxr Twv aéévwv

MpopAQuara avaloyiwv

* Opyavwvw ta dedoueva evog mPoLARUATOG avaloylwy oe mivaka Kal KaTaokeuadw
e Bdon Tov mivaka autov, Orou KPIVETaL anapaitnto, Kal T YPAPIKn mapdoracn

* Auvw ta npoPArjuara epapudlovrag, rou KpiveTal anapaitnto, TiG ISI0TNTEG TWV
avaAdywv rnoowv e dUo mAaloia: aptBuNTIKO Kal YPapIKo

AVTIOTPOPWG avaloya mood

® Awakpivw edv dUo mood eivat avtiotpdpwsg avdloya

® [Vwpilw 0TI TO YIVOLEVO TWV QVTIOTOIXWV TIUWV U0 QVTIOTPOPWS avaAdywV moowv elval oTabepo

® Karaokeud{w mivakeg avtioToXwV TIUWV QVTIOTPOPWS AVAASYWVY MOTwWV

e [laplotdvw ue onueia evog ouotniuarog akévwy ta Zevyn Twv QVTioTOIXWV Tiuwv dUO
QvTIOTPOPWSG AVaASYywV IMOoWV Kal Xapddw Tnv KQUITUAN mou nepvd ano autd

{

AHMOKPITOS & ABAHPITHZ
(460 - 376 nx)

-

MEPOZ A’
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- Tt glvau tovta Ta Wegiggya othv oftdvn
oas kvl TTéTgo, pdTNOAV TOV HeCOKOTIO
dvtpa mou OoUAeue aAMoOPPOPNUEVOQ
OToV UTIoAOYLOTH Tou. Ekelvog onkwoe Ta
udTia kat kofta&e mavw am’ ta yuaAld ta
nadld Tou  umnkav xapoupeva OTO
ypage(o Tou.

- O WSaudds Uas ¢hde va Tov WEQIUEVOVIUE
¢dw, dlkaloAdynoav Tnv Tapousia Toug
KOITWVTAC WE TIEPIEPYELA TOV UTIOAOYLOTY).
- Oa FépeTe waudid, eime o kUplog Métpog,
dTl 0 ¥atégas oas oxedidfel oTov wioloyloTh
Ta KTigla Wov xataokevdjovue. Eyw éxw
TV  TEXVIKN  vdooThgifn  avtwy Twv
BQOYQAUUATWY. AVTA Wov bAEeTE Ouws
othv offdvn gival Wuia @A olkoVvouikh UEAETN yla TNV KaTaokevh. Av gixate uadel oto
oXolelo Tovs akégalovs Kal Tovs gntovs gvkola fa kataiabaivate dia Tovta.

- Féow Tovs axégalovs, elne o ldoovag. Edvar ot agifuol wov wegiéxovy udvo axégaiss
uovddss, dniadn dev gival kAdouata. AAAA ot gntol Tt gival; Tiati Tovs Asug ¢Tol;

- TTotv wgoowaliow va cas gfnyriow, as doviue T avagégel Kal To Agfikd, elme o KUPLOG
MéTpog. ZupBouleltnke €va xovipod BIBAl0 amd tn BIBALOONKN Kal ouvéxioe:«Pntds glval
0 agiiuds wov wdogoviug va Tov Wovie. H AEFN BgotgxeTal audd To agxaio 'gignkal dnAadn
gxw g1’ oV glval Wagaxeluevos Tov "Agyw!. Arga gntds gival o shdwugvos agiiuds».

Ta yeupdrta amnopla pdria Twv madlv Tov ékavav va ouvexioel: «EKTds add Tovs gntovs
wov glval ol akégalol Kal T yvwoTd KAdouata, vddgxovv Kal agifuol ue dwsiga dexadikd
ynela, Wov dev Wisogels va Tovs wWels oAdKANQovs agov Ta yhela Tovs dev TEAELWVOVY BoTé
Kau ovTe glval ywywotd. Avtovs Tovs agiifuovs tovs ovoudjoviue dggntovs xal Ga tovs udadete
agydtega oto oXoAglo».

Koita&e TAAL To AeEIKO Kal OUVEXIOE KATIWG OKETTIKOG. “Ouodoyw dti dev rifgga add wov
WootgkeTal N AEFn gnTds, evil yvweiTw To “gritogas” h tnv éxegacn “gnth gvtoAn”. Kat va
okeeTel Kavels dTL Tdoa xgovia Thv avagégw ota uadnuatikd..»

- ZVyVWUN, UNXavIKds vidoAoyloTwv dgv ¢ioTe; pOTNOE e AQOTIALOTIKY apEéAela o Idoovag.
- Mai, ug ¢idikevon oto Aoylouixd, @ov @goindoléTel duws kaAn yviwon uabnuatiiy. Zov
@alvetal kATl Wegiggyo;, andpnoe o kKUplog METpog.

- Oxt é¢éaua, Bldotnke va dlopbwoel o ldoovag, aldd wegingva dtt fa ydxvate th Aéin
0TO NAEKTQOVIKG A£FIKO.

O KUplog Mérpog xapoyéhaoe pe tnv mapartripenon tou ldoova ki Uotepa pe 1o coBapd
Upocg elme, delxvovtag Tov UTTOAOYIOTH:

- AoV oTE Waldid. TiveTal ovxvd wia Wagefnynon ue Tovto To Unxavnua. ANl To ado@evyovv
ylati dev Fégovv va To Xelgifovtal kal dANol To Xgnaluowolovv @eghdov oav Thigdgaon. Kau
Ta dvo gival Adfos. ZTov vi8oNoyloTh £Xw NAEKTQOVIKG AgFIKd, avTd duws d¢ onualvel ol Fa
wdyw va oviubovicvoual To téAio. TTQoTIUW va. XgNnoluowolw Tov vdoAoyloTh o o ovvieTes
Kau o dnuioveyikes ggyacies. Tia Wwagddélynwa Ga ntav owotd va Tov xgnoluowolnosls yia
va oxedidogls ¢va otddio, aAAd Fewgw dTi givau AdSos va 8aifels Wwoddopaigo othv offdvn
TOV Vi8oNoyloTH. To UNXAVIUA avTO ¢ @TIAXTNKE YIA VA KATAQYNOE!L TIS JIKES Uas AeiTovQyiss,
AAAA yla va 8gATIWGEL Th dnwlovgyIkh uas okéyn».

Tn oudntnon dlEkoYe 0 MATEPAC TwV TAIdIWV TIOU UMNKe BlAoTIKA Katl €dwoe €va oxXEDL0
otov kUpto METpo Aéyovtaqg: «ZTo didygamuma wov fa oxedidosis va eaivetal xkalagd dti
To KdoTos glval avdloyo ue to ¢udadov».

- Tt onuaivel “avdioyo” xvgle TT£TQo;, pOTNOE amopnuéva n ABnvda.

Exelvog xwplg va amavifoel aneubuvonke PeldlwvTag oTov Matépa Toug.

- 2ov divw “gnTh gvToln”, va @égvels @lo ovivd Ta waldid oto ygagglo. Tlavta kdtt fa
uadaivoviue add Tis QWTHOELS TOVS.

H «gnth gvToAn»
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A.6.1. Mapdotaon onueiwv oto emninedo

ZTa wgonyovueva tododetroauns tovs @vaoikovs agifuovs wavw o wia gvicia. Twga, fa
avolfovue Alyo tov ogifovtd pas xal add thv gviteia wdus oto gdhdedo. Elval gvolo.
Aoxel va wagoviue dvo kdletes evleies wau éxoviue WdgooTd uas éva gdhsedo Wov £xel
WoAAd va uas deifel. As ta doviue Fexivibvtas Ue wia wagtida oxdxi.

APA>THPIOTHTA 1n

| - 2 e ula epnuepida ONUOCIEUTNKE UIA TTAPTIOA OKAKI, OTIWS lval QuTr) Tou gaivetal otnv
A mapakdrw okakiepa.

Awoe ovouaolec yia TIC BEoeIC TwV MmovidV TTou BoloKovTal Ot OUYKEKOQIUEVD
OKaKIEPQ Kal pTidée gvav Tivaka ue Quteg.

APA>THPIOTHTA 2n

H Bepuokpaoia evog aobevouc kard tnv 1IN nueea voonAeiac tou, gaiverar otov
MapakdTw 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

Mriopelc va napaotrioeig autdv Tov rivaka ue vav dAAo 1o0ro;
[we Ba urmopouoaue va EXOUUE UIlQ EKTIUNON NG BepuoKpaoiag Tou acBevouc
TIC WPEC TTOU OEV UETPIETAL QUTT],
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Madaivovig

Mpokelévou va mpoodlopicoupe T BEon evog onueiou oto enimedo:

>xedldloupe dUo kABeTeq HeETAEU Toug nuieuBeieg Ox kal Oy.
Mdvw oe KABe ula arm’ autég opidouue TV dla povdda PETPnong.
AUTEQ ol nuieubeieq aroteAolv €va opBoywvIo oUoTNUA NUAEOVWY.

O nud&ovag Ox Agyetal nuid&ovag

A
TWV TETUNUEVWV I NUAEOVAG TWV X. i
4 H——oM(24)
O nud&ovag Oy Aéyetal nuidovag
TwV TETAYMEVWV 1] NAEovag Twv Y. -
To onpueio O ovopdletal apxr Twv 5
nUagovwv.
1 A(3,1)
¢ To 3 eival n TeTunuévn Tou onueiou A. o , T N

1 2 3 X
¢ To 1 elval n Tetaypé€vn Tou onueiou A.

® H tetunuévn kat n TeTayuévn tou onueiou A ovoudlovtal CUVTETAYUEVEG TOU A Kal
ouvnBwe étav BEAoupe va avapepbouue oto onueio A, ypdgpoupe A(3,1).

® To Ceuyoc (3,1) Tou onoiou o MPWTOG aPlBUOS 3 elval N TETUNPEVN Tou onueiou A Kal
o OelTtepog aplBuég 1 elval n tetayuévn Tou onueiou A, Afyetal dlATETAYUEVO
Ceuyog, eneldn) éxel onuaocia n didra&n, dnAadn n celpd, pe TNV oroia ypdeovtal ol
aplBuol mou To anoteAouyv.

¢ Me 10 oUomua autd avtiotolxouue oe kABe onueio A €va Celyog aplBuwv (3,1),
OnAadr) éva dlatetayuévo (elyog, ol aptBuol Tou otto{ou ovoudlovTal CUVTETAYMEVEG
TOu onpeiovu.

¢  Avtiotpopa, kdBe datetaypévo (elyog aplbuwv T.X. T0 (2,4) avtlotolxel oe €va
onueio M tou emmédou.

® Toouotnua NUIaEGVWY TIOU XENOLUOTIOINOAUE AEyeTal 0pBOKAVOVIKO, yiaTi ol NUAEovVEQ
TEUvovTal KdBeta (0pBo-) kal €xouue opioel MAvw Toug TNV (dla povada PeETPnong
(-kavoviko).
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!

P.

5.

),

L untdpxet To dimAave didypauua, To oroio naploTdvel TNV KaumuAn
~ auénonc tou Bdpouc Twv Boepdv ard 0 Ewc 3 eTwv.

[Napatrjonog To MPOCEKTIKA KAl QrTdvInoe OTa MAPAKATW E0WTNUATA; =

(a)  [Toto eival TO UIKOOTEPO Kal TTOIO TO UEYAAUTEPO — =
(QUOIOAOYIKO BApoc evac BpEpouc L et
nAikiac 15 unvayv; et

(B)  lMdvw and noto Bdpog Bswpeltal L
urtiépBapo, eva BoEpoc =
NAKIQC 18 = = =
pnvav kar- -’ S
kdtw arno 1 — =
roio Bapoc & =
Bewpefrar u
AimoBapéc; 11 ]

(y) Eivai s - -
QUOIOAOYIKO [ 4 o
10 Bdpoc Twv |
7.5 KAV yia
gva Bpoepoc C
9 unvav; . 3 RN A CERM e S RN i

A2KH2EIZ KAl TIPOBAHMATA

Na oxedidoeic gva opQOKavoszo’ ovotnua nuta&dvwv, ue uovdda o 1 cm Katl va
TOMOBETNOEIC TA Onueia A(2 3), B(3,2), [(4,5), A(5,5), E(1,4), Z(7,3), H(7,2), ©(6,2), _§
1(6,0), K(O 5). Ti napampalq yla 1a onueia | kat K; lNou Bpiokovrai autd; Mno,oszc; va
YEVIKEUOEIG TIG TIQPATNPNOEIG 00U YIQ TA ONUElQ TTOU EXOUV TETUNUEVN 1) TETAYUEVT) TO
UnoEv;

e opbokavoviko ouotnua nuiaEdvwv va tornobetnoelc ta onueia A2, 1), B(1,2), I(2,3)
kat A(3,2). Ti oxnua eivar 1o ABI'A; Av ta eubuypauua tunuara Al” kai BA téuvovrat
oro onueio K, roiec eival ot ouvretayueves tou K,

odye nmévte diatetayueva (edyn onueiwv, Twv Oroiwv N TETUNUEVN TOUG gival (on e
™mv TeTayuevn Toug. Mmopeic va T1a

, , FP BT T
TonoBetrjoelg, o€ gva 0pBOKAVOVIKO ,gs:,..ﬁg_!_..,:'.-r?.. T N e
1 4 . faX 1A B © D E I
ouvotnua nuiaovwy, Tt maparnpeela, . et i Touvantoy
7 e £ ¢ s 2 Hivarag Arovorey Mabnreov
2T0 OXNuUa PAEMOUUE TUNUA EVOG TIVAKQ |3 “Tammve ] Eives Axovoroy
, Vv Vi 5 1 Vi { 4 A = Avarokoymueves
CU'[OUO,la) ava T,,OI/JI’] O’, Y[a TOUQ: ,UCJQI’]TSC 5 A = Abawkipgres | ANTONIOY | BEAAIOY | TEQPITOY
me A’ Tuuvaoiou evog oxoAeiou. KAbe [y 3 a 10 0 3
6€on tou nivaka opiletar and 1o CeUyoq A A s : 2
(Ypduua otnAng, aplbuos ypauune). . A 5 6 3
(a) e mowa 6€on Bpioketal To Gvopa Tou [ a 2 > |
uabnm ewpyiou; - 4
(B) Ti avrinmpoowrieUel 0 aplBUOG Mmou ug
, , . i 111 S —— '__'_I'
Bolokerar otn Bgon C8, e e — R
[ [ )C TTIOETIEL V. { AoyioTiké iAo EXCEL
[Moioc apiBuo ETMEL va Yoapel ot

6eon D12 kai moioc otn 6gon E13;

APAJTHPIOTHTA T'IA TO 2T1ITI

2¢e KdBe BiBAIdplo uyeiag naidiod, mou rapexel 1o Yroupyeio Yyelac kai [Modvolag,

17

16
15
14
13
12
mn

10

e

1ETOVE 2ETON JETON
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A.6.2. Adyoqg dUo aplBuwyv - Avaloylia
APAXTHPIOTHTA 1n

Exouue ta napakdtw Tpia TeETodywva:

<« 15—> 4> «———————— 45 ———————>
2UUNANpwoe Tov Mapakdtw Tivaka:

MAeupd TeTPAYWVOU 1,5¢cm 4 cm 4,5cm
MepipeTPOg TETPAYWVOU

E&rjynoe ra¢ mookuJrrouv or aplBuol TG deUtepns Oelpdg.
Boec yia kdbe tetpdywvo 1o KAdoua nAeupd mpoc mePIUETOO.
[Noto eival To ouunépaoua rmou Bydleig;

APAXTHPIOTHTA 2n

Xonouorolouue m ewToyeaPIKn unxavn ~
yla va QrielkovioOoUUEe EIKOVEG QVTIKEL- f
uevwyv. Ol €elkOveG auteg Oeglxvouv Ta /
oQyUaTIKd QVTIKEIUEVA O OUIKOUVOT). -3

21 Qwrtoypagia 10 UYosG evog maidlou
glivar 2 cm evw yvwpilouue 0Tl TO mpayua-
TIKO Tou UYoc elval 1,65 m = 165 cm.

[1don 6a eival Tote n oulkpuvon Tou
otn pwTtoypaia,

APAXTHPIOTHTA 3n

2xedlaoe 1o TPlywVvo ToU
dimAavou oxnuaTog Kai
uerda  oxedlaog 10
ueyebuougvo, wote n
nmAeupd unkouc 8 cm va
EXEL VEO UnKog 12 cm.

10




Meooc A" KepdAaio 60 - AvdAoya nood - Avtiotpdpwc avdAoya rmood -91 -

APAXTHPIOTHTA 4n

SUyKpive Toug ASyouc: A—Ki Kal % Tt mapatnpels; A B . EZ

Ti oupngpacya Bydgeis yia tov Adyo tov nepiwgtowv twv | |
opBoywviwv mapanAoypduuwv ABIA kar KAMN.

Metd ouykpive Toug ASyoug: % Kal g—//_; Ti maparnpeic, @H
Tt ouunépaoua Bydeelg yia Tov ASyo Twv NMEPIUETPWY TwV | j
opBoywviwv mapanAoypduuwyv ABIA kai EZH®. i :

AT N M
(0] >

Madaivovug

o
< ;f
v,
‘0

[TAPAAEITMA - EOAPMOIH

Metpouue uta anoéoraon, oe xdptn, ue kAjuaka 1:10.000.000 kai Tn Bplokouue
fon ue 2,4 cm. Moia eivar n moayuatikn andoracn Twv OUO OnNUeiwV;

Nnvan

Ba €xoupe:

To mnAiko dUo apBuwv Aéyetal kat AOYog TwV apIBUWY auTwy.
H wodétta Adywv ovouddletal avaloyia.

O Adyog g andéotaong dUo onueiwv Piag elkévag evog VTIKEIUEVOU TIPOG TNV
anéotaon twv dUo avtioTolXwv onuelwv Tou 1BoU AVIIKEUEVOU, £POCOV Ol
anéoTACEIQ PETPLOUVTAL e TNV (Bla povAada, ovouddletal KApaka.

AUo oxrjuata Aéyovtal épola dtav To eva anoteAel ouikpuvon 1 ueygduvon
TOU AAN\ou (T1.X. otnv mapandvw dpactnpldétrta 1o ABIA eival peygbuvon Tou
EZOH pue Aoyo 2:1).

P Av ol Adyol TwV avTIoToiXwV TAEUp®V dUo TIapalnAoypAuu®y eival iool,
TOTe autol Ba eival iool kal e Tov Ao TwV MEPIPETPWY TOUG.

P Kd&be oxéon avaloyiag % = % elval .ooduvapn Je T ox€on a-d=R-y

oTnV MPEAyPaTikdTnTa.

JUVETIWC, av Ta 2,4 cm TOU XAPTN AVTIOTOLXOUV O X ¢m OTnV TIPAYUATIKOTNTA,

24  _ 1
10.000.000

. Emopévwg, 1oxvel ot

1-x=24-10000000 v x= 24000000 cm = 240.000 m = 240 K.
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@ AB, _EZ K\ AB HO [A

A2KH2EIZ KAl TIPOBAHMATA

Na Boelc Touc Adyouc Twv dlapopwV eubBUYPAUUWY TUNUATWV
rTou eival oto oxeAIO.

4

A HO' AB KA EZ AB

@ A, HO AB EZ KA TA
EZ KN AB' TA HO' TA

)
A B Aiveral To opboywvio ABIA tou dimAavou oxrijuaroc.
4,5 cm Na oxedidoeic gva dAAo 0pBoywvIO lE TIAEUPEG
2.5 cm avaAoyeg MPog TIC TIAEUPEC Tou opboywviou autod,
ET01 WOTE 0 ACYOC TWV AVTIOTOIXWV MTAEUPWV TOUG va
A r Elvar 2.

2e uia pwtoypagia to UPosg evoc avBpwriou eival 4 cm, evw TO
MEQAYUATIKO TO UYoc eival 1,76 m. 1600 Exel oulkpuvBlel n eikdva tou
avBpwrou otn pwTtoypaia;

Evac npoBoAgac diapavelwv mpoBdAAel TO Keluevo uiag dlapavelas otov arevavil
T0iX0. AV €va "A” €xel Uwoc 7 mm otn dlagdvela Kai 4,2 cm otov Tolxo, rola givai n
ueyebuvon rou divel o mpoBoAgac,

H ouvBeon uiac urAoulag eivat 80% BauBakt kai To UTTGAOITTO TTOAUECTEPQG. AV n urmAoula
Cuyicel 820 gr, néoa ypauudpla CuyiCouv Ta vriuara Tou TTOAUECTEQQ TTOU TIEPIEXEL,

Na ouunAnowBel KAluaka 1:5 3:8 1:30 1:100
o nivakag: Mrikog og ox€dlo 4 cm 12cm 2cm 3,5cm
IMoayuatiko urkoc 24 m 10 m

O1 diaordoeic evdc opBoywviou mapalAnAoypdupou gival x+2 Kat X.
(a) Na yodyeic mn oxeon rmou ouvdgel Tnv nepiuetoo 1 Tou opboywviou e TO X.

(B) Na ouurnAnpwoelg tov mivaka: 5 A
X

M 8 16

Av o1 diaotdoeic evog dwuartiou, o gva oxedIo ue kAiuaka 1.250, eivai 3x5, ol
noayuatikes diaotdoelc Tou dwuartiou Ba eivat ... x..... .

Av avakateyouue 2 KIAA KOKKIVO Xpwa Kal 3 KIAA KITpIvo xpwua,
QPTIAXVOUUE [IA OUYKEKPIUEVN QrOXewon ToU TIOPTOKAAL Av
avakateywelg 5 KIAA KOKKIVO xpowua Kal 6 KIA Kitpivo, 6a ndpelc
v idla andxpwon, AikaloAdynoe thv andvrnor] oou.
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3.

APAJTHPIOTHTEX T'IA TO 2T1ITI

2xediaoe ta oxnuara o€ UWAUETOE XaPTi:
(a) To teTpdywvo A ue kKAiuaka 9:1.

(B) To napaAAnAdypaupo B ue kAijuaka 12:1. A
(y) To tpiywvo I ue kKAluaka 7:1.

Orav o Kworac ékAeioe ta dwdeka xpovia eixe 10 €va TpITO ¢
nAikiac e untépac tou. Otav 6a yivel ikool xpdvwv, o AOyoc Twv
OUo nAIkiwy Touc Ba ntapaueiver o (510G,

Na unoAoyIioeIC UEPIKES amTo TIG art’ eubelac armooTdoelC TwV MTOAEWV MTOU OUVOEOVTAL JUE
QgPOTIOPIKN Yoauur, Exovtag uroyn ot n kKAjuaka tou dimAavou xdoetn eivar 1:6.000.000
Kal va OnuIoupyrioelc vav Tivaka XIAIOUETOIKWY armoOTACEWY YIQ TIG TIOAEIG QUTEG.
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ISTOPIKH ANAAPOMH w

O1 uabnuatikeg evvoiec olauoppwinkav kai eEeAixtnkav mapdAAnAa ue tnv
avBpwrivn OKEWYn. QuOIKA ueyedn, onwc 10 BAPOC, TO UNKOC, N EMIPAVEIQ Kal O
Oykoc, E3lvav QPOPUEC Yia METONON Kai yia ouykplon, onAadn yia AJyouc Kai
avaloyiec. H ouotnuatikn, Ouwe, UEAETN TwWV EVVOIWV QUTWV APXIOE OTNV apxaia
EAAada tov 60 m.X. aidva.

O MuBayodpag, mou ECnoe and 1o 580 r.X. uexpl mbavov 1o
490 ni.X., nTav ano Tous mpwTouc EAAnNveG mou acxoAnbnke
UE TOUG AOYoUC Kal TIGC avaAoyileC TwV QUOIKWV QpIBUWV.
Yridpxet uia mapddoorn mou aQva@ePEL TOV TPOTO [UE TOV OTT0I0
o [MuBaydpac odnynbnke oe autnv Tnv €peuva. 2Tnv
AXeédvdpela, orou £Cnoe apketd xpovia, BoEBNKE uia UEpa
KoVvTd O€ KArmolo o1dnpoupyelo Omou TEOOEPIC TEXVITEG
KTurtooav ue Ta oQuELd TOUG £va TIUPAKTWUEVO UETaAAo. O
nxoc ard ta Krunnuara nirav rnapdéeva HEAWIIKOS. AuTO
KEVTPIOE TNV neplEpyela Tou [NMubaydpa, mou avadlrjtnoe Ttov
AGYO NG ampoodoKNTNG UEAWDIAC QUTWV TWV TXWV.

ZNtnoe arno Touc TeXVITEG va eetdoel Ta opupld Toug. apartrpnoe ot To Ldpog
TouC dev NTav 1o (010. ZUyKpivovTacg To 1o Bapu ue Ta untdAoirna, Bonke Touc AOyouc
43, 32 Kal 57 avriorolxa. 2KEQPTNKE OTl ol AOyol autol, mbavov, va eixav KAaroia oxeon
UE TOUC 1XouG rou dkouaoe. [npe TOTe TEOOEPIC UETAANIKEC XOPOEC KAl TIC TEVIWOE
ET0l, WOTE TA UNKN TOUG va £xOuV avtiotoixoug Adyouc. AnAadn, n doeUtepn eixe
unkoc (oo ue ta 4§ TOU UNKOUC TNG mowtne. H toitn 32 Kal n TETQPTN €iXe UNKOG (00

UE TO 51 ¢ TTOWTNG.

Ekpoucoe 11 x0pdEC Kal dlamioTwoe OTl o1 NXOol ixav Vv i01a UEAWDIKT) OXEON E
auTtnv rou dkouoe oto o1dnpoupyeio. Hrav uia “apuovia” nxwv (ouyxopdia). Me tov
10010 auto, o NuBaydpacg avakAAuye apuovikous TOVOUG TG UOUCIKTC KAUAKAG.

Etol, o1 Adyol TwVv QUOIKWV aplBuUwV epunveuav @aivoueva mou Kaveic uexol Tote
doev unopeoe va ouoxetioel kar va e&nynoel. O O0pduog yia v avalrtnon e
yvwonge eixe avoléel. H €psuva Kai n epunvela twv aivougvwy tneg puonge gixe non
dlaUOPPWOEl OTOV VOU TwV avBpwrnwv gvav veo KwIKa, ula vea ‘maykooula”
yAwooa: Ta uabnuartikd.
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JXEAIO EPTA2IAY

2TO0 oxnjua PAENEIC TPEIC dlapopETIKOUC

TOOMoUG, UE TOUG omolouc To onueio M % %
XwpiCet Eva eubuypauuo turiua AB, opl- P y 5 ]
Jovtac TIG avTlOTOIXEG avaAoyleg, avdueoa ©—© ° 5 4
ora [Epn Tou. é\ /\c/l g 5 ’
a 4 5 1618 1,618

Ot apxaiot EAAnveg eixav emiAeéel Tov 1oiTo
100110 a)c Ka/\Urspo azo@nan Kal

avaloyia oti¢ dlaoTAOEIG TOUG, ONWG TT.X.
UETAEU Twv dUo dlactdoewv NG BAong tou &
vaou tou [MapBevava e AKOOMOANG Twv +,
Abnvwv. H avaloyia autri ovoudotnke —.
“Xxpuon Toun”.

Tnv avalAoyia g “xpouonc tounc” Bolokouue avdueoa ota Unkn
TWV UEAWV TOU avBPWTTIVOU 0WUAaTog, aAAd Kal oTIC dlaoTdOEIC
TWV OXNUATWV TTOAAWV QUTWV Kal {OwV.

Yridoxel te€Tola avaloyia ora didpopa aviikelueva
rTou naparnpouue yupw Uac.

lMooondbnoe va Bpeic v avaloyia e “xouoric Toung” oe:
(a) pvnueia, (B) LwypagikoUg TVAKEG, (V) avOpWTIlVEG KATAOKEUEG, (O) oxruata
CWwV Kal pUTWV, (€) avBpwTvo oWHa Kal dAAQ.

Juvogetal n emAoyn e “xouonc tounc” ard Touc avBpwriouc OTn OUYKEKOI-
UEVN EMTOXT) UE ETIIOTNOVIKA, QIOBNTIKA, KOIVWVIKA, B0NOKEUTIKA, OIKOVOUIKA, TTOAI-
Tiotikd KA. afma, Edv var mpoondbnoe va dikaloAoynoeic myv andvinor oou.

lMooondbnoe va anotunwoelg, e 1 Boribela i(ows Kal Tou UMoAoYIoTh, oxEdla
TWV HOPPWV 1 TwV OXNUATWV TTOU EXOUV THV avaioyia e “xpouong Touric”.
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A.6.3. Avdloya ood - IdidtnTteg avaAdywyv mMoowv

APAXTHPIOTHTA 1n

o 2€ lla mapea KArologG uroatnplde 01t To fApOoG Tou avBpwnou gival avdAoyo Tou Uyoug Tou.
' Metpnbnkav, Aoirtdv, ool kal EBaAav otov napakdrw Tivaka Ta anoteAéouara.

Mropeic va ermBeBaiwoeic 1 va arnopplyelg tov
[OXUPIOUO QuTO,

[we dikaloAoyelc To ouuITépaoud oou;

Bdpogoe Kg 54 1 56 68
Ypogoem 1,60 165 162 1,32

APASTHPIOTHTA 2n

O uavdpBne mouAdel ta kaprioddia mpoc 0,4 €
T0 KIAG. Méoa oe uia nugoa mouAnoe 11
kaprioudia riou ¢uyilav 100 kiAd ouvolikd. O
uavdBne gypage, o’ éva xapti, Ta Aegptd nou £
€loEnparre KABe Qopd. =exaoe, OUwC, uia 5 X
popd va TO ONUEIWOEL AW

Mrmopeic va tov Bon6brioeic ouunAnewvovTac Ta KeVAd Tou MapakdTw Tivaxka:

TR 6€ 28€52€32¢ 36€48€24€16€44¢e 2 ¢
Kind

AikaloAdynoe ta anoteAséouara Twv npd&éewv Mou EKaveg Kal Mmooondénoe va
lATUTTWOEIC Evav YEVIKO Kavova.

Mabaivovig

AUo ood Aéyovtal avdioya, edv petaBdAovtal pe TETOLo TPATo, TTIou dtav Ol
TIUEG TOU evdg moANamAactdlovtal pe évav aplBuod, TOTE Kal Ol AVTIOTOLXES TIUES
Tou dA\ou va noAAanAactdovral pe Tov dl1o aplouo.

AUo Tood x Kal y elivat avaloya, otav ol QvTioTolxeg TIUES Toug divouv dvta (Blo

nnAlko: % = a . To mnAlko a Aéyetal ouvteAeoTng avaloyiag.

P  Ta avdhoya mood x kat y ouvdgovtal Je Tn ox€on: y = a -+ x Orou a o
ouvteAeoTng avaloyiag.

»  Otav 1o Mood y eival mMogooTtd Tou ocoy X, Ta dUO TTOod CUVIEOVTAL e T

oxéon: y=% -x Kal eival av@loyaq, e OUVTEAEOTH) avaloyiag To % 1 0%.
¢ Hoxéony = a- xekppdlel hia aANAeMdpaon Twv MoowV X KAl Y.
JUYKEKPIPEVQA, O DIMAQOCLAOUOG, TPIMAACIAOUOC K.0.K. TOU evOg TTIoooU eTIIPEPEL DIMAQ-
Olaouo, TPITAACIAoUO K.0.K. ToUu AAAoU TToooU.
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'UAPAAEII'MATA - EOAPMOTE2

1 Na ouunAnpw6el o nivakag, av yvwplfouue 0Tt Ta 1ood x Kat y eivar avdioya, ue
ouvteAeotri avaloyiac a = %

Nvaon
X 0 1 0,3
y [ e
y=a-x Ta mood x kal y ouvdgovtal pe Tn oxeon: Y = % - X
Apa yia X=0, ntun tou y 6a eivat: y = % -0=0,
yiax=1eivat y = % - 1= %
= it = l . = l . i = i =
Kal yla ¥=0,3 eival y 3 02 390" 30 02
=Y ::-5— i . :i;l:i.i:gz
X= 2 na y 3,60 evaux= 513 =55 G 25
P A 1 . - . l = é = i =
Ma y=32, 6a €xoupe, avtiotolxa: ¥ = 2 : 3 2 7 7 45

9 2e gva didAuua {dxapnsg n neplekTIKOTNTA o€ (dxapn eivai 23%. Nooa ypauudpia
{dxapnc undpxouv oe 300 gr dlaAuuaroc;

Nvaon
MeplektikOtTa 237% ot CGxapn onuaivel ot oe 100 gr dlaAduatog utapyouv 23 gr

Caxapn. Apa, Ta % KABe nmoodtrtag, and to dldAuua, eival {axapn.

Anhadn, Ba oxuet: TToodthta Jdxagns = 120—30 - Tloedtnta diavuaTos.

Eropévwg: y = 12030 - X. H ox€on aut) kdvel pavepd Ot Ta ood y Kat X eival avdloya.

‘Etol, Ba €xoupe: y = 1%30 =200 gr = 69 gr.

3 ‘Eva nAolo Exel orabepr) Taxutnta Kar kaAumrer arndoraon 80 Km og 2 wpeg. 2 Téoo
Xxpeovo Ba kaAuyer artdoraon 2.000 Km;

Nvon
Xpdvog (wpec) 2 X
Andoraon (km) 80 2.000

X
2000 .

Apa: 80 - x =2 - 2000

Ernopévwe: 40 - x = 4000. Ondte: x = 4'3000 = 50 wpec.

Emouévwg, €xoupe: % =
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A2KH2EIZ KAl TIPOBAHMATA

[Moia and Ta napaxkdrw mood eival avdAoya,
(TortoBemnoe va “x” otnv avrioroixn 6gon) SO3TO NABOL

i
i

(@) O aplBuos avauKkTIKWV Kal Ta XPrUara mou KooTiGouv.

(B) To euBaddv Tou marwuaTroc Kal 0 aplbuoc Twv MAaKwv
Tou eival OTPWUEVO.

(v) O aplBucc twv epyarwyv Kal o xpovog rmou analtelral
yla va oAokAnpwoouv gva £pyo.

(0)  To unkog kai To mAdToG evoc opboywviou dedouevou eupBadod.

() H taxutnta kat o xpdvoc rou anaiteital yia tnv KAAuyn
uiac anooraorng.

(or) H nmAeupd evoc TeTpaywvou Kat To euBadov Tou.

(0)  H nAkia evog avBpwrou Kal n replouoia Tou.

(n) To mood nou EodeUel KArolog, yia va ayopdoel Aaxeia
KQal TO OO0 TTOU KEPOICEL.

ao0 of o
aon oo o

i
i

JUUMATIPWOE TA TTAPAKATW KEVA:

(a) AuUo ueyg6n Twv oroilwv ol avtioTolxec TIUEG Olvouv mdvra T1o (010 mnAiko
AEYOVTQU ..., .

(B) Av tetpanAacidoouue tnVv Tiun €voc and dUo avdAoya mood Kal n avriotoixn
TUUN TOU AAAOU TTOOOU ..o .

(y)  Ta avdAoya mood OUVOEOVTAL UE TI OXEOT]. w..ovovoeeeeeeeeeeeeeeeeeeeeeeeeee .

E&€raoe av Ta mood rou divovral 0Touc MapakdTw mivakes eival avdAoya:
() X 3 9 7 (B) X 3 4 6 11
y 8 10 12 y 09 12 18 33

2Tov mivaka rmou akoAouBel, Ta mood x Kai y eival avdAoya. YIToAOyioe Tov OUVTEAEDTT)
avaloyiag Toug Kal CUUTIANpwOE Tov TTivaka.

X 5 0 1 3,7 0,61

y 10,05 2 0125

Mia ouvrayn yia KEik ava@epet: “4 auyd, 1 makero eapiva,
TOU MIoou KiAou, 250 gr Boutdpou, 2 @Ait¢davia {axapn, 1 .
Bavikia, 1 pAitdavi ydAa”. Bpeg g Ba viver n ouvrayn av
OEAeic va pridéelc ueyalutepn d0on Kat xelc 7 auyd;

Alveral n avaAoyia % = % YTToAdyioe 1o X Kal Tov Adyo )(,i ii‘ . Ti naparnpelc;

KepdAaio 150.000 € katatednke otnv tpdrnela e emrtokio 9,5%. 1600 Ba Exel yivel To
ke@pdAalo, uerd and 1 xpovo,
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A.6.4. [papiki mapdotaon oxeong avaloyiag

: APAJTHPIOTHTA

':i,, H ox€éon, uetaéu duo avdAoywv moowyv X Kal y (e ouvteAeotr) avaloyiag a = 3, diveral
.,i;.az'\ and tov TUno: y = 3+ x.
el

O nivakac avaloyiag Twv moowv x Kat y eivat:
X 0 056 15

y 0 1,5 45

2UUNANpPwOoE Ta Kevd Tou TTivaka Kal e AAAEC TILEG TwV avaAdywVv ITOowWV X Kal y.
yn

Bpec ta onueia Tou emnedou mou
avaraplotouv ta napandvew - Sfmrmmre sk e m o m o pe s m oy

Cedyn TIUwV.

)
o ) -

lMooorndénoe va dlamioTwoelg, edv
TQ onuela avrikouv og ula nuleuBela

1 oxL. - |

H nuieuBeia autn riepvdel arno
10 onuelo O(0,0) dnAadn v apxn
TWV NUIaEovVwV,

Pt
X Y

Qvuduaotée - Madaivovus

._‘: TfAno’ Ta napandvw Cedyn unopoupe va ByAaAouue To cuunepacua ot

P  Ta onueia mou avtiotoixouv ata Zedyn TIHWV (X, ¥) dUo avaloywv MooWV
Bpiokovtal mdvw oe pia nuieudeia pe apx v apxr 0(0,0) Twv nUIagdvwy.
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[TAPAAEITMA - EQAPMOIH

Aivovrar o1 riivakec A, B, I kat A. (@) Na yivel n yoa@ikrj aneikovion Twv Ceuywv (X, y) Twv
rmvdkwv oto ertinedo kat (B) va diarotwlel o€ roia nepIMTwon autd MaploTavouv rmood
avdAoya.

Nvan

O mivakag A eival Tiivakag Ty Twv X Kal y Tou dev eival

avdhoya, apou % # % = % :

O mivakag B eival mivakag Tipwy Twv X Kal 'y 1ou dev eival

. w1 224 3
avaioya, apou 1577735

O mivakag I elvat nmivakag avaAoyiag Twv moowy X KAl 'y, Je
ouvreheotr) avaloylagto a = 1.

¢  H nuieuBela mou TV avanaplotd €xel apxr TV apxn Twv a&évwy Kal eival n
AlXoTouOoC TNG Ywviag xOy Twv NUIAESVWVY.
A

O nivakag A eival mivakag avaloyiag Twv moowy X Kat 'y pe
ouvteAeoTr) avaloyiac to a = 0,5.
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A2KH2EI2Z KAl TIPOBAHMATA

4. Ado nood x Kat y eivar avaloya, pe ouvteAeotn avatoyiag a = 1,5.

(@

)
(v)

Anutoupynoe gvav nivaka Tiuwv Twv OU0 TTOOWV, 0 OMoI0C VA MEPIEXEL
TOUAdXIoTOV OUO CeUyn TIHWV.

Boec ta onueia mou avanaplotouv 1a (euyn TIUWV Tou Mivakd oou.
2xediaoe N ypa@iKrj mapdotaon NG Oxeons avaloyiac Twv moowv X Kal 'y, o€
gva 0pBokavovikO ouoTnua NUIaovwv.

9. ZekartdAMnAo opBoywvio ouotnua nuiagovwy va oxedIdoel TIG YOAPIKEG TAaPACTACEIG
yla KdBe uia and Tic akBAoubeg oxeoelg avaloylag:
@y = (%)-x, By=3-x(()y=55-x()y=10-x (g)y =0071-x.

3. Avrnioroixioe kdBe nivaka ue €va arno TouG MPOTEIVOUEVOUG TUTTOUG:

(A)

(B)

()

@y

(E)

)

(H)

(©)

X 4 7 12 (1) y=2x+3
y 10 17,5 30

X 5 |79 @ 2) y = 3x
y 117 16 19

x 2 3 10 (3) y=12x
y 7 9 | 25

X 2 4 6 (4) y = 2,6x
y 6 S 2

X 2 5 05 (5) y=2x+2
y 1T 25 025

x 02 6 10 (6) y=2x+1
y 2,4 14 22

X 1 1,2 25 (7) y =4x-1

y 3 36 75

x 08 1 1,56 (8) y = 0,5x
y 2,2 3 &

Y, 'Evag karaomnuardoxng abAntikav eiddv diabster 12.000 € yia va ayopdoel pOpues
YUUVAOTIKTIC, Maylo Kal aBAntikd nartoutola. KdBe @opua kootiCel 40 €, kdBe uayio
20 € kal KdBe Ceuydpl narroutola 50 €.

(@)
®)

Na Boeig T1i¢ oxgoelc avaloyiag “xpriuara-kouudrtia aro Kdbe €ldoc” Kal va TG
apQAOoTrOEIG YPaPIKd OTo (010 oUoThua 0pBoywVviwv aovwy.

O karaotnuardoxnc arogdoloe va dlabgoel To [B10 000, yia KABe eidoc. Boeg
néoa kouudtia ard kdbe eldoc Ba ayopdoel ue 1A xpridara mou OlabeETel,
XOENOIUOTTOIOVTAC [UOVO TN YPAPIKN TTAPAOTAON TWwV OXE0EWVY TTOU ONUIOUOYNOES
OTO MPWTO EOWTNUA TNG AOKNONG.
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A.6.5. MpoBAjuaTa avaloylwy

a va dlariotwooupe, edv duo TIood elval avaAoya, XENOLUOTIOIOUKE TA MAPAKATW:

1. Tov 0pLOuUO TWV AVAAOYWV TIOOWV
E&etdloupue av ta mood mou petaBdAovral eival
TETOIA WOoTe: OTAV Ol TIWES Tou evog Tooou
noAarmAaotdalovral, pe évav aplBud, Téte Kal ol
avtioTtolxeg TIMEG Tou AAAouU TIoAAamAactdadovtal
e Tov (B0 aplBuo.

Ma rapddetyua:

Avl5 =5 - 32npénel 21 = F - 2 kal

avz5=5- %npénsﬁj'—'? . %

2.Tnoxéon y=a-x
E€etdloupe av Ta mood ouvdEovTal e Jla OXEQN
avaloyiag.

Ma napddetyua:

dato odéouns=05 - g X .
0.5€ 10 éva Kdotos avBodéouns = 0,5 - agiduds tolavtdeviiwy.

ToIaVTAQPUAAO

3 6

3. Tn oxéon %z a

6 _
= =2

E€etdloupe av OAeg ol avtioTolxXeg TIHES TwV dUo

55 11 OOWV €xouv oTabepd AOYO.

Il
N

on
&y
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[TAPAAEITMATA - EOAPMOTI'EX>

1. la va gpridéouue yAukd Buooivo mpéenel va kabaploouue ta Buooiva ard ta _
koukoutola. Av kaBapioouue 2,5 Kg Buooivo, raipvouue 2 Kg kabBapd Buooivo. B
Av kabBapioouue 5 Kg Buooivo, Tt moootnta kabapou Buooivou 6a mApoulE;
Nvon
Ta nmood akabdploto Buootvo kat kabapd BUoatvo elval avdloya.
SUpBoAiCoupe pe y TNV Ayvwotn oootnta kabapou BUcoolvou Kat dnpioupyoUpe Tov
nivaka avaloyiag.

BUoowo pe koukoutol 2,5 Kg 5 Kg
Ap1OpunTIKA Kabapé Buoaoivo 2 Kg y

eniAuon Tou
MEOPANUATOG | Oa éxoupe: 25 = 3 dnAadn:

2
";' A 25-y=2-5 enouyévwg 25y =10 ouvenwg,
e . )
Yy= 25 aa Y= 4 Kg

To nmpdBAnua umopel va Aubel kat pe tn BonBela g YPaPIKNG tapdotacng Twv dUo
avaAoywv TIoowy, and v oroia urnopoupe va uttoAoy{ooupue TV TtoodTnTa kKabapou
Buoowvou (tetaypévn Tou onuelou B), amd v moodnta twv 5 Kg Puoowvou ue
KOUKOUTOLA (TETUNMEVDN).

H nuieuBela, Tou avamaptotd Tn oxeon avaloyiag Tou mpoBAfuaTdg pag, opiletal
ané ta onueia 00, 0) ki A{2,5, 2).

A

. IN

Fpagikn S

eniAuon Tou 3

nooBAruaTog S

S

=1
A S -
"i e ¥ =

“ 8Vaa6ivo Ug KovkovTtdla

>tov nuid&ova Ox (KIAG Buoolvo e koukoUtola) Kal oto onuelo mou Pploketal o
aplbuog 5 pepoupe KABE.

AuTY TEUVEL TN YPAPIKY TapdoTaon TG oxeong avaloyiag, oe onueio B. To onueio B
EXEL TETUNUEVN 5.

H tetayuévn tou mpokUmMTel, av pepoupe kABetn and 1o B mpog tov nuid&ova Oy
(kaBapod Buoolvo) kat eival 4 Kg.
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9 Evac ueoitnc ayopdlet gva oritt 360.000 € kai okorevel va
TO TOUATOEl e KEPDOOC 28%. 2e €vav meAdtn Ekave
Ekrrrwon 15%, eni TG TiunG mwAnong.

(a) 1600 mouArBnke To OTiTI OTOV TTIEATN) QUTOV,
(B)  [Moio eival To MOCOOTO KEPAOUG TOU LEDITN, YIA TO
OmiTl QUTO,

Nvaon
MvwpiCouue ot
AUo mood rou cuvd€ovTal e moooaTiaia oxgaon, eival mood avdAoya.

(@) Ta va Bpebel n Tiur MWANONCS Tou oruTioy TIPETEL V! apalpeBel N EKMTTwon Tou
Eylve OTNV APXIKN TIUN MwANong. AnAadr):
® Oa uUToAOYIoOUE TNV APXIKN TIUN) TIWANONCS TOU OTUTIOU. 2NV TIUr kéotoug Ba
Exouue KEPDOOQ 28%, dnAadr éva mpoidv e Tiun kéotoug 100 € mwAeltal
128 €. Tdte, o mivakag avaioyiag Ba eivat:

T ayopdg 100 360.000
T MwAnong 128 y
AAGSY; égg - 3609000
Emopévawg, 100 - y = 260.000 - 124
OUVETIG, Y = 360'%00'123 . Apa, Yy = 4604800 €

® Oa uTOAOY(OOUHE TNV TIUN MWANONG UETA TNV EKTTTWOTN TIOU £YIVE. 2TNV TIUN
NWANoNg €ylve ékmmtwon 15%, dnAadr] éva mpoidv e Tiur nwAnong 100 €
nwAeltal 85 €. Ag ypayoupe Tov mivaka avaloyiag:
APXIK TIUN) TWANONG 100 460.800
T MANong pe ékntwon 15% 85 y

oy L0 = 46000

Emopévwg, 100 - y = d5 - 460400 ouvendg, y = 35'4160%300

Apa, Y = 291640 €. O teAdng ayopaoce To ottt 391.680 €.

(B) Ta va umoAoyicoupe TO TIOOOOTO KEPOOUG €Tl TNG TIMNG ayopdg, TIPEMEL va
avayoupe 1o kEpdog ota 100 €. To kEPDOG ToU eUndpou eival:
391680 € - 260.000 € = 21640 €
‘Exoupe, Aotmdv, Tov apakdTw Tivaka avaloyiag:
Twn ayopdg 360.000 100

Képdog 31.680 X
amadn; 20000 = 100

, o . , - _31680-100
Enouévwg, 260.000 - x = 21680 - 100 ouvendg, X 260000

Apa, ¥ = &4. To mooootd k€pdoug Tou eurtdpou eival §,4%.
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10.

A2KH2EIZ KAl TIPOBAHMATA

To Bdpoc oro @eyydol kai 10 Bdpoc otn yn elvar mood
avdAoya. Evag actpovautng Cuyilel oto geyydpr 12,9 Kg Kal
ot yn 78 Kg. Ndoo 6a luyilel oto @peyydpl eva naidl, mou otn
yn Exel Bdpog 52 Kg;

Ao 100 Kg orapuAia Byaivouv 80 Kg ouotog. Evacg auneAoupyos BEAEL va YeUIOoEL e
uouoro 6 BapgAia, Twv 350 Kg 10 kabsva. Nooa Kg orapuhia, e idiag moidtmnrag,
TIOETTEL VA TIATTOEL,

Auo gpydrtec doUuAsyav oe uia oikodoun kai rirjpav uadi 270 €. O nmowtog doUAeWe 4
NUEPES Kal 0 OeUTEPOG 5 NUEPES. [1ooa xpnuara aviiotoxouv otov Kabgva.

To BaAaooivo vepd nieplExel aAdtt oe mooooto 3%. [1doa KIAd BaAacoivd vepo TPEME!
va géarutorouv yia va ndpouue 60 Kg aAdri,

Evac yewpyog eixe Eva xwed@l 7 OTOEUMUATA KAl TTTPE KAl TO YEITOVIKO xwpd®! euBadou
8 otpeuudrwy, yia va QUTEWYEL KAAQuIOKL. H ouugwvia ue To yeltovd Tou rjitav va tou
dwoel To 15% TG napaywync Tou xwpagiou Tou. H ouvoAikn napaywyn nrav 14 tévol
KaAQuMokL. [16oouc Tovouc Ba mdpel 0 YewpyoG Kal MOoOUG O YEITOVAG ToU;

Av yrioouue 2,5 Kg wuod kpgac 6a ueiver 1,9 Kg wnuévo Kpeag.
(a)  [1ooo eivai To TOCOOTO AMWAEIQC TTOU EXOUUE,
(B) 1000 KpE€ac MEETel va YRoouue yia va ExouuEe 2,3 Kg WnueEvo Koeag;

H unviaia kdpta aneplopiotwv dladpouwy otolxicel 12 € kai n tiun e 6a auénbel, kard
75%. To eloirjplo oto aoTiko Aewopeio eival 0,7 € kat 6a auénbel, kard 50%. Evac
gpyalduevoc maipver Aew@opeio, yia va mdel Kal va yuploel arno 1 OouAeld Tou KABe

NUEEQ, YIa KOOI POPEC TO uUnva. Tov CUUPEDEL N XPrionN TNS KAPTAC 1 OX!;

Eva kepdAaio divel Toko 1.000 € 10 xpovo, ue eTTokIo 10%. Av TO EMITOKIO UEIWOE KaTd
20%, nmooo ToIG €KATO TIPEMEL V' QUENOOUUE TO KEPAAQIO UAG YIa VA EXOULE ToV (Olo
TOKO, TTQPd TN WEIWON TOU EMITOKIOU;

JuunAnpwoe Tov mapakdrw mivaka kal oxediaoe dldypauua mou avtiotoixel ora
OedouEvVa Tou MPoBARUATOG.

Me0O Mel Me2 Me3 Me4d MMdavw and

nadid nmawdid nmadid nadd nadid 4 nadid

Owoyéveleg 200 10 40 80 50 15 5

Moocootd 100%

>YNOAO
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A.6.6. AvTioTpopwg avdloya nocd

APASTHPIOTHTA 1n

ZeKIvouv Tautdxpova aro uia rmoAn:
(a) Eva autokivnTo mou TpEXEl e Taxutnta 120 km/h
(B) gva asporAdvo ue 600 Km/h
(v) uia uotoolkAgTa ue 75 Km/h
(d) gva Aewpopeio rmou Tpexel ue 80 Km/h
(€) gva eAikonrepo e 300 Km/h
(ot) gva ta&l ue 100 Km/h
Q) uia Beomna ue 60 Km/h kai
(n) gva nmouAuav ue 90 Km/h

To 1€A0C TG dladpounc eivar uia dAAn moAn, mou anexer 600 Km.

Boec oe nooec wpee, Ba pOdoel To KaBgva oToV MOOOPIOUO TOU KAl OUUTIANOWOE
TOV Mapakdrw rivaka:

Taxutnta oe Km/h
Xo0Ovoc og WpeC

[Moia oxgon ouvogel Ta ueyedn TNG TaxUTNTAG KAl TOU XPOVOU,

ToroBstnoe Ta Celyn TwV TIMWV TTOU BPIKES, O €va oUotnua NuIa&ovwy Kal
Evwoe Ta onueia, mou opilouv Ta CeUuyn autd, ue uia yoauun. Tt maparneeic;

APAXTHPIOTHTA 2n

Eva ouvepyeio nou arnoteAeiral and 8 pydreg
xeetdletar 30 nUEPES yia va OAOKANpWoel gva
OIKOOOUIKO EPYO.
[16oec nuepec Ba xpelaotel To ouvepyelo,
rou anoteAeital ano 2, 4, 6, 10, 12, 24 1) 48
€PYATEC YIa va TEAEIWOEL TO (D10 EPYO;

Mropeic va oupunAnpdoeic Tov mapakdrw ==
rivaka,

Epydrec ouvepyelou 2 4 6 8 10 12 24 48
Hugpec epyaoiag 30

Ti maparnpeelc yia 1o yivouevo “‘epydrec” - “‘nugpec”;

ToroBstnoe Ta Celyn Twv TIMWV TOU TIivaka, o gva oUotnua nua&ovwy Kat
Evwoe Ta onueia, mou opilouv Ta CeUyn autd, ue uia yoauun. Tt maparnpelc,



Meooc A" KepdAaio 60 - AvdAoya nood - Avtiotpdpwc avdAoya rmood -107 -

APAZTHPIOTHTA 3n

Eva opbBoywvio naparAnAdypauuo xel dlQoTdoelG X Kal y. Av yvwpelIlelc Ot TO
euBaddv Tou opBoywviou gival 144 m?, urmopeic va Boelc deEKQTECCEPIC AKEPAIES TIUEC
TwV SlaoTdOEWV TOU KAl va CUUTIANPWOEIG TOV TAPAKATW MTivaka;

X
Y

[oia oxgon ouvdeel TIG dlaoTdoelc Tou opBoywviou e To uBadOV Tou,

TortoBstnoe Ta Celyn TwV TIMWV TOU TIivaka, o va oUotnua nua&ovwy Kat
Evwoe Ta onueia, mou opifouv Ta Ceuyn autd, ue uia yoauun. Tt maparneeic;

Moo opBoywvio, art’ autd rou BENKES, EXEL TN UIKOOTEPN MEPIUETOO,

Ovuduaote - Madaivovue

P AUo peyédn sival avtiotpéewsg avaloya,
OtV TEPITTWOon, TIoU N WETABOAN Toug
elval Térola, wote: oétav 1o €va ueyebog
noAanAaotdletal eri €vav aplBud, 1o
dM\o dlalpeital pe tov (o aptouod.

P Ortav dUo mood x Kat y ival avTioTeopwes

avdAoya, TO YWVOUEVO TwvV avIioTolXwv X y y-x=230
TV TOUG TTapauével oTaBePd: 5 6 5-6=230
yx=a, a#0

15 2 15-2=30

¢ >mvneplmwon mou a = 1, ta x kat y eivat
avtiotpo®ol aplBuol. 7

® Ta onuela nou naplotouv Ta feuyn (X, y) -
Bplokovtal oe pia KaurmuAn ypappn.
H kaumuUAn autr) ovouddetal uttepBoAr. _

¢  H umnepPoAn dev TEuvel MOTE TOUg NuIdEoveg Ox
kat Oy, dLOTL Ol CUVTETAYUEVES TWV ONUE{WV TNG
dev naipvouv note Tnv Tun 0.

e I I I
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[TAPAAEITMA - EOAPMOIH

4, Evac elalorrapaywyoc xpnoiuorioiel doxeia twv 20 It, 15 1t, 10 It kat 5 It, yia va

ouokeudoel To Addt ou rtapdyel. H mapaywyr tou eivat 3.600 It. OéAel va ouokeudoel

™V idla moodtntTa Aadiou o KABe ula arnd TIC TECOEPIC OIAPOPETIKEG OUOKEUQOIEC.

(a) [Mooa doxela xpeidletral ano KAbe €ldOC,

(B) [1ooo Ba kootioel n ouokeuaoia TNG mapaywyra Tou av orouxicel 0,4 € To doxeio
Twv 20 It, 0,3 € T0 doxelo Twv 15 1, 0,2 € 10 doxeio Twv 10 It kat 0,1 € T0 doxeio
Twv 5 It

O napaywyog BEAel va ouokeudoel TV (Ola moodtta AadioU oe 4 dlaPoPETIKA (0N

doxelwv, dpa oe kdbe eidoc doxelou Ba cuokeudoel TO jT ™mMG Tapaywyne Tou,

dnAadn % - 3600 = % =900 (t, yia kdBe eidog doxelwv.
Suvenwg, Ba woxvet: X (Xwgntikdtnta) - y (Agiiuds Doxelwv) = 900 (. Tote, Ba siva:

= t . = M = M =
viax = 20 &, sivac: Y v 20 45
= i . = M = M =
yaa x = 15 €, eivau: Y v 15 60
= it . = M = M =
yaax = 10 &, sivau Y v 10 90
yiax = 5 (i, eivat y = @= % = 140

1000

‘ETol, Ba €xoupe TOV MAPAKATW Tivaka Kal To
avtioTtolxo dldypauua.

900

X (xwpntkéTta) 20 15 10 5
y (apiBuédg doxeiwv) 45 60 90 180

500

400

Tamood ApBuwv doxeiwv kat KOOTOG GUOKEU- «
aoiag eivar avéhoya. 200

100

‘Etol, og kGBe e(dog doxelou, Ba €xoupe: 972734 56 78 91011121314 151617 1819 20
Noxela 20 It ApBpog doxeiwv 1 45  ApaadH:w = 45 - 04 dpa w =18 €
Kdotog doxelwv 0,4 w

Aoxeia 15 It ApBudg doxelwv 1 60 AnAad: w = 60 - 0,2 dpa w =14 €
Kdéotog doxelwv 0,3 w

Aoxeia 10 It ApBudg doxelwv 1 90 AnAady:w =90 - 0,2 dpa w =14 €
Kdéotog doxelwv 0,2 w

Noxeia 51t ApBpog doxelwv 1 180  Apaadh: w = 180 - 01 dpa w = 14 €
Kdéotog doxelwv 0,1 w

‘ET0L, TO OUVOAIKO KOOTOG TNG ouokeuacoiag Ba eival To dBpoloua Tou KOOTOUG TwV
doxelwv Kat Twv Tec0dpwV eIdWV.ZUWOAIKO Kdotos = 18 € + 1 € + 18 € + 1§ € = 72 €.
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A2KH2EIZ KAl TIPOBAHMATA

[Moia arno Ta napakdrw mood eival avTioTeoPwS avaloya;

w0

(TortoBeTnoe va “x” ornv avriotolxn Bgon) SOTO NABOT

]
]

(a) H Bdon kai To euBadov evoc Tpiywvou, e otabepd UWog.

(B) H mapoxr uiac Bouong kat o xpovoc rou xpeldleral yia
va yeuloel pia praviepa.

(y) ToeuBaddv mc pwyuric evoc rAoiou kai o Xpovog rmou
araiteital, yia va yeuioouv ta aundpla Tou e VEOO.

(6) O aplBudg atdépwyv Kai 7o BAPOG Tou aywtou mou Ba
pdve, amno €va OIKOYEVEIQKO Maywto 2 Kg.

(€) HYwpnTKOTNTA TwV UTOUKAAIWV Kal 0 aplBUOC UTTOUKAAIWY
nou xpelacouaote, yia va euplaiwoouue 100 It kpaoiou.

(ot) O aplBudg Twv atOUWV Kal o OKNVEG TwV 2 aTOUWV
rmou xpeldlovral, yia va KaTtaoKnVaoouV.

00000
00000

JUUMATIPWOE T TTAPAKATW KEVA:

(a)  Auo rood eival avTioTpopws avdAoya Kal n Tiun Tou evoc dimAaoldleral, TOTE N
QVTIOTOIXT) TU TOU AAAOU ..., .

(B) H ypapikr avarmapdoracn dUo avTioTEOQwWS avdAoywVv Moowy evail ................

YOQUUI KQL OVOUACETQL ..., .

E&ETaoe Toucg napakdrw TivVakeg:

(a) X 1 2 3 4 (IB) X 0,25 0,4 0,5
y 2 1 2 3 y 10 625 5
« L I A N
W) 100 58 10 1 (5)
y 100 29 % Z y 9 5 3

[Moior and autouc eival MiVakeS TIUWV avTIOTEOPWS avdAoywV oowV;

Ta mood x Kat y eival avtioTeopws avdAoya. (a) ZuunAnowoe Tov nivaka:
x 02 05 0,7 1 23| & 10 12
y 35 25 1,75 0,875

(B) Bpecg ta onueia rmou naptotavouv KABe Ceuydpl TIUWV (X, y), 0 KATAAANAO
ouotnua opboywviwv nuia&ovwv Kai oxedlaoe TNV UITEPBOAN.

[a mv avaddowon uiag nAayldg, epydotnkav 20 epydreg yia 10 nuepeg. Ndool pydreg,
[dlac anoddoong, xpeidlovral yia va avadaowoouV TV EKTA0N autl], O 8 NUEPEG,

2€ gva aypoktnua, Tonobetnoav vioudrec o 50 kapdola, Twv 12 Kg 1o kabeva. Ndoa
kagpdola twv 20 kg 6a xpeialdvrouoav yia va TOMOBETTIOoUV TIG VIOUATEG. Av KdBe
kapdotl Twv 12 kg oroixicet 0,28 € kal kdBe kapdor Twv 20 kg 0,46 €, noia ouokeuaoia
TOUG OUUQEPEL, WOTE va eAaXIOTOIOMBEl TO KOOTOG OUOKEUAOIAC TOU MPOIOVTOC TOUG,

To netpglato rou undpxel otn de&auevn Uag moAukartolkiag, ernapkel yia 30 NUEPEG,
orav karavadwvovtar 80 It v nuépa. Otav 10 KoUO OSUVAUWVEL, N NuEPTolAQ
kartavdAwon auvédvetal, kard 20%. [a mooec nuEPEG 6a pTdoel TO METPEAQLO,
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- '
- AvaKspalalwaon
llf%i N\dyos dvo agiduiv: Avaloyla gival n teéthta dvo Adywv
%=\< %'-:—g— e a*d=4-y «a

ENESY

y_aty
d 6+d

03] 09 15] 3 /|36 45 54] 6
11315 H10H12H15H18H20\

.03 <Wﬁ

. 1 5 To y eivai mooooto Tou X

-20

Fga@ikn Wagdotaon

KdBe Ceuydpt TIHWV (X, y) dUo
avaloywv TIoowv avarnapiorarat

aré éva onpelo Tou emmédou e
OUVTETAYUEVEG TO (EUYAPL TIHWV (X, V).

Ta onuela autd Bplokovral dvw oe
la nueuBeia, pe apxr To onuelo
0(0,0).

Kd&Be onuelo g nuieubelag n omola
avaraplotd pla oxeon avaloyiag, €xel
OUVTETAYUEVEG TIOU IKAVOTIOIOUV AUTAV

1234567 89 1011121314151617 1819202122 | T ox€on avaloyiagy = 0, 3* x .
" /
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Ta mood x kat y eival avtiotpdpwe avaloya, TOTe Kal HOvo TOTE,
av oxuel n oxgon:

— . - Qa
Yy-X=a n Y=y EEGCIFREN

TMivaxas Tiuwv:

110

==

AU0 peygbn Aéyovtal
avtiotpdPwsg avdailoya, otav

\x\15\ H25H15H125H

‘ uetaBdaMovtal €10l WoTe TO

gvapuéyebogmolaniactaleral

Ly

6 |10 ][ 12 | 15 ] en{ évav apIBpé dtav 10 GAAO,

‘é Tautdxpova, dlalpeitar pe
-10 Tov (510 aplBuad.

AUO avTIoTpOPWS avaloya Tood x Kat vy,

dev umopouv va TdpouV TIMES (0eQ ue UNOEV.

lgagixn wagaoctaon

-
L]

—
E

A

-
(AR

-
L
N
|

-
-

-
o
|

\
i
9\

haL **N

hara

8-

O = N W AR O G N @

i

b

-?-

'?-

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

I

Ta onpueia mou naptotouv Ta Cedyn
(X, y) Bplokovral, 0e pIa KAUTUAN
YPOUN.

H KaumuAn autr, Ttou €xel
XAPAKTNPLOTIKO OXMHa Kal
1d1éTEG, ovouddetal uttepBOAN.

H unepBoAry Oev Téuvel TOTE
Toug nud&ovee Ox kat Oy, didT ot
OUVTETAYMEVESG TWV ONuelwv TG
dev naipvouv MoTe Ty Tiun 0.
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.

Tortobstnoe gva

I

Ewavarmdtikés Epwtnogls AvToafloNdynons
Aoknogls Zwotov h Nadovs

1: ”

x” otnv avtiotoixn 6gon QITO NABOT
2Ta avTioTpOPwWS avdAoya rmood ol TIUEG TOUG EXOUV OTABEOD YIVOUEVO. [ ]
H riapoxn e Bouonc eivar avdAoyn Tou xpdvou mou YEUICEL N UrTavIEQQ.

2Ta avdAoya mood ol avTioTOIXEC TIUEG TOUG EXOUV aTaBep0 MNAIKO.

To nmood a eival mooootd Tou B, T0Te Ta mood a Kat B eivar avdAoya.

Mia kAiuaka 2:1 avtiotolxel oe ouikouvon OTo IO TOU QPXIKOU OXTUATOG. C ]
Evacg xaptnc neploxng ue kAjuaka 1.1.000 eival UIKoOTELOG and gvav

dAAo xdoptn ¢ idlac repioxric ue kKAjuaxka 1:2.000 .

Av dUo uolpaotouv 6.000 € ue Adyo 2:1 10te 0 €vac Ba ridpet 3.000 €. C ]

AOKNGELS ZVWEARQWONS KEVov

To nnAiko Twv UETPWV dUO OUOEIOWV UEYEBWV, OTaV EXOUV UETENOEL ue TNV idia uovddaq,
ASYETQU ..o

O Adyoc ¢ anooraons dUo onuelwy [uag szKovaq MPOG TNV MEQAYUATIKI) arnooTtaon
TV SUO QVTIOTOIXWV ONUEIWY TOU QVTIKEUEVOU OVOUACETAL ...............oo.ovoecee .
Av nievranAaoidoouue v Tiur evoc ano duo ava’/\oya 1ood Kat n avriotolxn Tiur] Tou
AAAOU TTOOOU ..o

To mnAiko Twv avTioToXwV TiUWY OU0 avdAOywV MOOWV OVOUALETAL ................cc.cvee......

00 OO0E0

H ypagikni avanapdotaon piac oxéonc avaioyiac eivar ... yoauun mou

MEOVAEL QTTO TO ONUEID ...

SuunAnipwoe tov dimAavd rivaka avdioywv nooa)v‘ x| 2 ][ 4| [ 12 ][ 16 |
Lyl s ffeo i L |

AUo mood Twv oroliwv To YIVOUEVO TwV dUO avTIoTOoIXWV TIUWV eival otabepd Agyovral

SuunAnpwoe Tov SimAavo mivaka twv [x][ 2 | | L4 | 8]
QvTIOTESQWC avdAoywy moowv. Lyl 8 |l 16| 32 | | |

SUUMATIoWOE TOV TTIVaKQ UE TIC OUVTETAYUEVEG TWV ONUEIWY TWV YOAPIKWV
nmapaocTdoewV, TIOU EXOUV OnuelwBel gvrova, mpoorndonoe va BeIc Tov aviioTolxo

v TUTTO KQl VA EKTIUNOEIC QV QUTOC AQo-
A ©od oxéon avaloyiag.
4 IS
3
1572/ |
p4
1 Y= e
i 2 8 4 x
y
A
A Dl T JE ]
3 1572/ |
2 Y= e
1
1 2 3 4 ;




OeTIKOI Kal ApvnTiKoi apiOpoi

Karavow tnv avdykn eloaywyng Twv apvnTIKWOV aplBuwy
Ekppdlw ueyebn 1 ueraPAnteg peyebwyv, Le BETIKOUG 17 apvnTIKOUG aptOLoug
MMaptordvw €vav pntd ue onueio evog aova

Mvwpilw Vv €vvola ¢ ameAuTng Tiurg evog pntou Kal e T Boribela autrig Kat Tou
npoorjou Tou pntou, avtioTowilw Tov pNTo LE Eva onueio Tou d&ova

Bpiokw ue akpiBeia 1j pe MPOOEyyIon Tov pNTo MouU avTioTolXEl 0e Eva onueio Tou dova
Mvwpilw motot pntol eivat avti@eTol kat rola givat n oxeTiky Toug Beon orov aéova
Suykpivw dUo pntoug kat yvwpilw tn B€on Toug ndvw otov déova

Aiardoow dUo 1} MEPIOOOTEPOUSG PNTOUG

Bpiokw To dBpotoua dUo pnTwv aplouwy . ™
Bpiokw T0 dBpotoua moAAWv pntwv aplouwyv - )
Mvwpilw TG 1816TNTEG TNG MPO0BEONG KAl TN ONACLa TOUG OTOV UITOAOYIOLO y

aBpoloUdTWY MOAAWV MPOCBETEWY 4

Mvwpilw ot n dlagopd a - B, opiletal wg n povadikr Auon g e&lowong B+x=a
Bpiokw ™ dtapopd duo pntav aptbuwy

YrioAoyilw aptBUNTIKEG MAPAOTAOELS LIE MPOTBETELG KAl APAIPEDELG

Kdvw artaAolpri napevosoewv

Bpiokw To yIvopevo dUo pntwV aplbuwv

Mvwpilw kat epapudlw TIG IGIOTNTEG TOU YIVOLEVOU PNTWV aplBuwy
YrioAoyilw apiBunTiIKEG mapaoTdoeig

Epapudlw tnv emuepIOTIK (dIOTNTA

Mvwpilw ot To nnAiko a : B, opiletal wg n povadikr Auon g e&iowong B - x=a
Bpiokw To mnAiko dUo pnTwv aptbuwv

Mvwpilw OTt TO YIvOuEVO Kat To nAiko dUo pnTwv aplBuwv eival ogoonpol aptbuoi
Karavow to nnAiko dUo pntwv Kat wg Aoyo

Alakpivw TouG pnTous wG dEKAdIKOUG 1) MEPIOSIKOUG SeKAJIKOUG
Metatpenw Eva kAdoua o dekadIko 1j MePLOdIKO dEKADIKO Kal QVTIOTPOPWS

Mvwpilw v Evvola ¢ duvaung av, e a pnto
Kal v QUOIKO Kal UITOAOYI{w TETOLEG DUVALIELG
MNvwpllw TIG 1810TNTEG TWV OUVAUEWV UE
EKOETN QUOIKO Kal TIC EPAPUOLW  OTOV.
UTOAOYIOUO aplBUNTIKWY MApacTdgewy

M'vwpifw v évvola ¢ duvaung av, ue tov /«
|
\!

-

pNTO a+0 Kat v, pUOIKO Kal UMOAOYI(w TETOIEG
duvduelg 1
EKTeAW TIG mpd&eig e TNV mpoBAenduevn
MPOoTEPAIOTNTA TWV NMPAEEWV.

Mwpllw TG 1516TATEG TwV SUVGUEWV HE
EKOETN aKépalo kal umoAoyilw aplOUNTIKEG
napaotdoelg ue SUVALEIS 3

Mvwpitw ot (%)V=( g )7‘/ Kat ue N Boribela

HYPATIA
Poste. Sehol st Manly, and Sutustir
Unirereity of St Ao, Soorkd 72000

|
™G 100TNTAg aUTHG, UroAoyilw SUVANEIG HE
Bdon kAaouariko apiBuo kat EKOETN apvnTiKO
aképaio

Fodpw moAU “ueydAoug” kat “uikpous” apléuous
O€ TUMOMOINLEVN LIOPPT)
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A.7.1. Oetikoi kat Apvntikoi AptBuoi (Pntol apiBpuoi) -
H euBeia Twv pntwv - TeTunuévn onueiou

Ot agifuoi wov yvwgioams, uéxgl twga, ot @vaoixol, ot dexadikol Kal ol KAAGUATIKOI, Wdogovyv va.
EK@QEA.OOVV TA @UOlKd Ueyedn, oxi duws xai dAes Tis avigundives dpaoTngldTnTeS Kal KATAGTACELS.
AMWOTE, dTav TowodeTroaus Tovs @uoikovs agifuovs wavw o wia evisia, wigans aviaigeta éva
onuglo ws agxh xaul ovvexioaus “defid”, og (0gs aBooTAGELS, VA YQAd@oviue TOVS YVWGTOVS Uas agiiuovs.
Kdde “defid” duws wias agxns, wgondoldétel wal to “aglotepd”. Owws To defl xéqu Wooidodétel To
aglategd Tov. Kat axdua, dev Ga wisngxe to “@dvw” xwgis to “kdtw”, To “Teotd” xweis To “kguo” k..
ETol, av To @woWwTo To wovke “OeTikd” fa 8ol va widdgxel To avtifeTd Tov Kal va To Wovus
“‘agvntixd”. Ewions, o¢ xdle oToixglo Tov gvds xgeldfeTal va avTioTolxiooviug axgléws éva oTolxgio Tov
dAov kai va. 8goviug Tdwo va. To oviuboAidoviug. D¢ Fa civail dvokolo, agov ival Wwodynata Wov Ta
dnivovie xalnuegivd. Owws 8x. n ¥gdéAeyn Tov Kalgov oTh dgacThgldThTa Wwov axoloviel.

:
5 APAXTHPIOTHTA 1n

H uetewpoloyikn urnpeoia mpogRAeye Ot ol
Bepokpaoiec otic didpope NMoAelc Ba eival
auteC TIou avaypd@ovral OTov MapakdTtw
rivaka:

o

Abriva 7 ndvw amno 10 Undev
Oeooalovikn 3°  kdtw and 1o undev
lwdvviva 5°  Kkdrw and 1o undev
Mdrpa 2°  ndvw arnd 1o undev
AXeEavdpouroAn 8°  kdrw amd 1o UndEV
GAwpIva 10° kdrw arnd 10 undev
ToirmoAn 6° kdrw ard To undev
Xavid 11° ndvw and to undsv

[ooorndbnoe va onuelwoelc oTov XdpTn aptbuouc mou va ekpedlouV TIC
OUYKEKPIUEVEG BEPUOKOQOIEG.

APAXTHPIOTHTA 2n
2Tov aveAkuoTnpa evog ykapdl urtdpxouv Ta kouurid rmou BAENeIC dirAa.

Tt ekppdlouv ol aplBuol TTouU gival YPQuUUEVOL OTA KOUUTIIA;

APAXTHPIOTHTA 3n

d 270 dImAQvo oxTiua napatnEouuE OTl TO agPOTAdVO
h_—}i ~ nerdel ota 200 m Kal 0 Kapxapiag Boiokeral o BdBoc
200 m kdtw ano v erm@pdveia e 8dlacoag;

eCeoe@

[Npoondbnoe va ekppdoei ue KatdAAnAouc aplbuous TIG
B€oelc Tou agpornAdvou Kal Tou Kapxapia oc oxeon ue thv
eripdvela e 6dlacoac,

£ Z2KépTonaoTE

Av 0 aptBudc 0 ekppdclel n 6gon g emgdvelas e 6dAacoag,
10Te 10 QegporiAdvo nerder ota +200 m kai 0 Kapxapiag
Bpioketal ota —200 m.
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Ovuduaotée - Madaivovue

MeTtd and ta napandvw ouuPpwvoUpe OTL:

Ta oUuBOAQ «+» Kal «—» Aéyovral pdonua.
pdpovral Tipv anod Toug aplBuoug kat toug  +3, +%, +15,% xat 10,352
XapaktnpeiCouv, avtiotoixa, wg BeTIKOUG 1) feticol agifuol

apvntikoug. -2, -10, -2895 «at -0,098

agvntixol agifuol

Ot aplBuol Tou cuvavioape PEXPL TWPA HTav

HOVO BEeTIKO( Kal EMOPEVWG OeV UTNPXE avAyKn Z¢ WeQuITWOELS Wov

va XPnotdoroloUue mpdonuo. H sioaywyr] tov aVa(ﬂéeff?l;aGTé udvo oe Getikovs
g ’ . . agtiuovs, wdogoviug va

VINTIKOV v vV avAayk } .

ap nn,w Opleu(xl) SLepyEl Tﬂ, d Q,Y nmq wagalslyovue to Wwgdonuo +

TOTIOBETNONG TIEOONUOU UMPOCTA aro ONOUS sy auti va yodvovus +7

Toug aplbuoug. ‘Etol yiverat ¢gavepd Tolol wagalehdoviue To + Kad

aptBuol elval ol BeTiKo( Kal TIOlOL Ol APVNTLKOL. yedeovis 7.

¢ To undév dev eival oUte BeTIKAG oUTe apvNTIKOC apPLBUAG.
® Opdonuol Aéyovral ol
Gpl,e“Ol HO,U EXOUV wx. ol agiiuoi -3, -0,58 xau 22 v oudonuol Kal
TO (dlo TIPOONUO. 4
ol agifuoi +1,25, +20 ar +5 clva oudonpol.
® Etepdonuol Aéyovral ol 7
aPIBO{ TI0U Ex0uV Ot agifuol -7 xat +0,58 ¢ivai ¢tegdonuol arld kal
SLaPOPETIKO TIPOONUO. ot agtfuol -1,25 xau +% glval gtggdonuol.
® Axképaiol apiBuoli eival ol puaikoi apBuol padl m
ll€ TOUG avTioTolKoug apvnTIkoUg aplBuoug. w=3-2-1,01 2 3 .
® Pnrol apBuol eival 6Aot ot yvwotol pag €wg twpa aplbuol: euotkol, KAdopata Kat
dekadikoi pall he Toug avtioToloug apvnTikoug aplBuoug.
2 &)
W

O apvnrikol apiBuol eugavidovral yia mpwtn eopd oe va Kivediko abnuatiko BiBAio,
e TitAo “Mabnuatika oe evvéa BiBAia” (“Tolou-toavyk-ooudv oou”), mou TormoBeTelTal
Xpovikd otnv repiodo ¢ duvaotelac Twv Xav (206 .X. - 220 u.X.).

2tV Eupwriaikn apddoon o ueydAog EAANvac uabnuatikoc Ald@avtog, rmou dkuaoe
omyv AAeédvopela ydpw ota 250 u.X. Kal Eypaye To oykwoeSG pyo Tou (13 BiBAia) Ta
“ApiBuntikd”, xpnoyuoriolel MPWTOG TOUG apVNTIKOUG aplBuoUs oTousG eVOIGUEOOUC
UrtoAoyIouoUC ToU, VW we AUoN eVOg ooBARuaToc avalntel ndvra BeTiko pnTo aplBuo.

/
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Mapdotaon Twv PNTWV APLOUWY e onuela plag eubeiag
® AvBewpriooupe aptotepd NG apxng O Tou nuia&ova Ox Twv aplBpwy, ToV aVTKeE(Uevo
autoU nuid&ova Ox’, umopoUpe va TAPACTHOOUUE TOUG apvnTikoug aplbuoug oe
OUMMETPIKA onuela, wg mpog O, Twv avilotolwv onuelwy TIoU TIApIOTAVOUV TOUG
Betikoug aplBuoug. Me Tov (dlo Tpdmo Prtopouue va Bpouue onueia mou va mapl-
OTAVOUV KAQoUATIKOUQ 1] dekadikoug aplBuoug.
.3

3
X! 2,5 5 O 05 i 25 .

-3 2 =T 0 1 2 3 4 5

» O d&tovag x’Ox mephauBdvel GAoug Toug pntoulq aplopoug
(apvnTikoUg, BeTIKOUG Kal TO PNJEV).

® H B€on evog onueiou A endvw otnv eubela opicetal pe Evav aptBuod mou ovoudletal
TETUNMEVN TOU Onpeiou.

To onueio A €xel TETuNUEVN 4 Kal To onuelo B €xel TeTunuévn —2.

[TAPAAEITMA - EOAPMOIH

Na ekppaotouv e T Bonbeia Twv BETIKWV Kal apvNTIKWV PNTWY QPIBUWV:
(a) 13,75 m kdtw ané v ermedveia e BdAacoac, (B) 20° KeAoiou nmdvw amd 1o
unodev, (y) képdog 3.368,97 €, (5) auénon katrd 2.527,15 €, () uciwon katd 50 uovadeg
Kal (ot) Ekrrrwon 15% erni ¢ Tiung.

Nvon
(q) -1275 m, (B) +20°, (y) +326697F €, (D) +252315 €, (g) -50, (o1) -15%.

APAZT/-/P/OTHTA ['TA TO 2TTITI
“

UETONONC TOU XpOVou. Boec ugxpl OEKA XPOVOAOYIES, TTOU APopOoUV TA TIIO ONUAVTIKA,
yla 0gva, MEOOWIIKA KAl OIKOYEVEIaKd YEYovOTa Kal TOTTOBETNOE Ta OTNV MapaKdTw
gubela.

-30 265 -20 -15 -10 -5 0 5 10 15 20 25 30
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A>KHXEI> KAl TIPOBAHMATA

4. 2uunAnpwoe Ta MAPakdtw Kevd:

(a) Ot pntol mou Exouv MEOONUO “+ " AEYOVTQL ..o eva autol mou
EXOUV TTOOONUO “=" AEYOVTQL ..........c.coovoovove :
Ol aptBuol e TO (D10 TOOONUO AEYOVTQL ..., evaw autol ue

OlAPOPETIKO TTOOONIUO AEYOVTQL ... .
2tV eubela Twv apibuwv, deéid Tou Undevoc BOIOKOVTAL Ol ......................... .
©oNTol Kal aPIOTEOA TOU UNOEVOG Ol ... ontol.

9 Na karardéeig toug napakdrw aplBuous oe dUO OUAdEG, TOUG BETIKOUG Kal TOUG
apvnuikoug: -3,1, +5, +8, =20, 7, -3, 18.

3. TortoBstnoe gva “x” otnv avrioroixn 6gon SQSTO NAOOS
(a)  O1 akdAoubBor aptBuol eival Aol Betikoi: +1, +5, +216, +3701 1 ]
(B) Ot apiBuoi mou akoAouBouv eivar dAol apvntikol: -3, =8, 7, -22 ] [

Ol eMOUEVES TPEIG ELWTNOEIG AVAPEPOVTAL OTO OXNUA TTOU AKOAOUBEL.

x' A M (@] K X
0o o tototetotototoit
4 3 2 0 +1 +2 +3 +4

(v) H tetunugvn tou onuelou K eival +2
(0) H tetunuevn Tou onueiou A eivar —4
() Taonueia K kat M Exouv tnyv idia TETUNUEVN

A00
O00

Y.  >ta Jedyn apibudyv nou akoAouBouv va Bpelg rolol apiBuol ival oudonIoL Kat Tolol
elval etepoonuol: (a) 3 kat +3, (B) 2 kat 5, (y) -2 kat -4, (0) 7 kat +9, () -2 kai 1,
(ot) 17 kat =20, (¢) -9 ka1 3,2, (n) —=10,5 ka1 11, (6) -3 ka1 —100, (1) +6,7 kat +12,3.

5. Na ekppdoeic ue pntouc apiBuoUc TIC mapakdTw npotdoeic: (a) Karddeon 50.000 €,
(B) AvaAnyn 78.000 €, (y) Auénon uiobou kard 500 €, (5) Meiwon emitokiou katd 1
uovdoa, (€) 30 uetpa apiotrepd.

6. Boec ™ AéEn nou oxnuartietar and ta yoduuara ue TeTunuévec -6, 10, 9, -9, 5, -5, 0
OTO MAPAKATW OXTja. 2Tn OUVEXEIQ Ypdye U’ autd Tov TPOMo &va dvoua TMou Ooou
QPETEL.

WoTP=MKOZABOATEHI ANTIZY XQ
<“—0—0—0—0—0-0-0-0-00-0-0-0-0-0-0-0-0-0-0-0-0100—>
X 11109876 5-4-32-1 012345867 8910112 X

{. Taonusia A kai B éxouv tetunuévec a kai B, aviiotorxa. Na Boebei n TeTunuévn tou
ugoou M tou tunuatog AB drav: (a) a = +5kal B = +8, (B) a = -4 kat B = —13.
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A.7.2. AmOAuTn TP pntou - AvtiBeTol pntol - ZUYyKpPLoN PNTWV
APAXTHPIOTHTA 1n

(?
{5l ~ Bpeg nooeg povddeg anexouv aro v apxn O tou déova ta onueia A, B, I kat A.

APAZTHPIOTHTA 2n

2Tnv napaxkdrw eubeia BoeC TIC TETUNUEVES TwV onuelwv M kat M.

M’ 0) M
-9 8 -7 6 5 4 3 -2 -1 0 1 2 3 4 5 6 7 8 9

Ti mapatnEeic yia Ti¢ TETUNUEVEG TwV onueiwv M’ kat M,

[NooondBnoe va Tornobetroeic otnV rnaparndvw ubeia Twv pnTwv 1a onueia A’
kat A rmou anexouv and v apxn O tou déova 3,5 ovddeq.

Kave 1o (010 yia ta onueia B' kai B riou arntéxouv and v apxn O tou déova 6
uovdodec.

Ovuduaocte - Madaivovus

® H amdAutn Tiun evog pntou aplbuou a ekppdlel TNV andotaaon Tou onueiou pe
TETUNUEVN a arod v apxn O Tou dEova kal cupBoAiletal pe |al.

®  AvtiBetol ovoudlovtal duo apiBuol —:2 ; ? ; +;2
mou elval eTepOONUOL KAl EXOUV 2> —2—
v dla aréAutn Ty. -2 = |+2] = 2

o avtifetos tov +5,1 ¢ivau o -5,1

2 O avriBetog Tou X eival 0 —x. , :
o avtiftetos tov -2% givat o -(-21=+23

4 ‘T » H andhum T evog BeTikol aptBupol wx. [+9,63] = 9,63

A S elval o (dlog o aplOuog.

P HamdAutn Tiun evog apvnTikoU apBpol gy, ‘_J,Z/‘ =44 = (-84
elvalt o avtiBeTdq ToU.

» H andéAutn T Tou undevdg eival To wx. |0] =0
Arget: a¥dotaon % aidataon g
—_——
¢ AUo onuela mou Bpiokovral oe {on amdotaon, i i ¢
defld kal aplotepd and My apxn Twv agdvwy, — O +Ho0—+—o0—+—o0—+-o0—
€X0UV TETUNUEVEG, avTiBeToug aptBuoug. _3 0 ;
2
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APAZTHPIOTHTA 3n

Mia kpua ugpa tou xeuawva o Kwotag koitodoe ) Bgpuokpaocia kabe duo wpeg. Ol
evoeielc Tou BeplougToou, rou EBAerte, paivovral MapakaTw:

400

Mrmopeic va karaypdyelic oAec Tic evdelelc Tou BepuousToou ue auéouoa
n eBivouoa oeipd,

10:00 1200 1400 1600 1800 2000

+3
+1
0 0

Qvudunaocte - Mabdaivoviug
» O peyaAltepog amd dUo pnrouc apilBuolc eival ekeivoc Tou Rpioketal
deklotepa armd Tov dAo Tidvw otov d&ova.

N TR A

Kdbe BeTikdg pntdg elval peyaAltepog anod kdbe apvntikd pntd aplOuod.

435 < -35 < - % <-0,6<0<06<+ % < +35 < +4,35

¢ To undév eival LKPOTEPO arod KABe OeTKO aplBud Kat X, (<29 kal -3,4<0
peyaAuTtepo amod k&be apvnTikd aplOud.

¢ O peyalutepog and dUo BeTikoUg pnToug elval ekelivog +2,6% < 15,49
TTOU €XeL TN HeYAAUTEPN anOAUTN TIH, dNAASH auTtéc TIou didtt
Bploketal deEldtepa and Tov AAMo Tdvw otov d&ova. \2,67| < ’5,5 9‘

-6,4 < -3

¢ O peyalUtepog anod dUo apvnrtikoug pntoug eival ekelvog 516
LoT!

TIoU €xel TN JIKPATEEN anoAUTN Tiur), dnAadr) autdg mou
Bploketal deEléTepa and Tov AAo Tdvw otov dEova. -68| =68 > 33 = |-373]
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[TAPAAEITMATA - EOAPMOTEX>

1 2tov déova twv aptBuwv va torrobetnbouv ot apibuol:

(a) 2,25, (B) -3,33, (y)-1,75 (O) +%, (e) +4,75 kat (o1) +3,66.
Nvan

9
—1,75 I 366 4,75
333 =225 -1 0 1

-333 < -225 < 135 < +-5- < +366 < +475

9. Toonueio K exet tetunuevn —7. Na Boebel 1o onueio A e avtibetn TeTUnUeD.
Nvan
K

1

7 6 5 4 3 =2 4 0 +1 +2 43 +4 +5 +6 +7

Mdavw oe GEova x'Ox Bpiokoupe o onueio K pe tetunuévn -7.
Tote 10 /\ €xel TETUNUEVN ToV aplBud +7.

3. Edv n arnoAutn Tiun Tou apiBuou a eival 2, va Boebel o apibudog a.
Nvan
Epdoov a=Z 1éte 0 al = 2
aplBuoée a Ba eival, elte

, ’ , _—2 Nﬂf-z
10 +2 efte 10 -2, ddTL /

+2= 2xaill-2= 2. T4 3 2 4 0 1 2 3 4

Mapatnpouue Tl ol apibuol -Z kat +2, €xouv TNV (Bla ardAuTn Tiur) aAd avtiBeto
PEAONUO.

A>KHXEI> KAl TIPOBAHMATA

1. ZuunArpwoe Ta Napakdrw Kevd:
H artdoraon Tou onueiou, e To oroio avanaploTdveral vag pnroc aplbuds, ano

™V aoxrj Tou déova AEyetal ................. TOU QplBuoU Kal gival mavra ...................
ap1Buca.

Ado pntol apiBuol mou gxouv tnVv (dla anoAutn Tiur} Kal elvar eTepoonuol
/\syovm[ ..........................................

Av évac aplbudc a eivai QSTIKOQ 0] avn@sroq TOU EIVAL ..o, .
Av n anéAutn tiun evoc aptBuou eival ion ue 6 Tote o aplBudc eivat o ... no....
Aro U0 BeTIKOUG pnToUC UIKOOTEPOC elval EKEIVOC TTOU EXELTNV ....o..o.oveve ..
anoAutn TIun.
(€)  And dUo apvnTikouc pntoUc UEYAAUTEPOG elval EKEIVOC TTOU EXELTNV .......................
anoAuTn Tiun.
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P.

10.

=

.

Na ouunAnpwaoelc Tov rivaka rmou akoAouBel:
AptBuoc 2,73 +766 -1,05 0 +807 -8

Arniéoraon Tou onueiou iou avtioTolxel
arnd v apxrj Tou déova

TortoB6stnoe gva “x” ornv avtioroixn 6gon. SQSTO NABOZ
(a) loxuel n aviootnta: -5,7 < 5,7. 1 ]
(B) loxuel n aviodotnta: —-7,6 > —6,7. ]
(y) 2mvaviootnta 2,3 < X < 4,7 0 x urnopel va rndpel 2 akepaiea TIUEC. ]
(0)  Yndpxouv 5 akpiBw¢ akepaiol mou aAnBeuvouv T OxEon: 2<=x=+2. 1
(e) Auo aképalol ue avtiBeto mpoonuo eivai avtiberol. ] ]

Boec v anoAutn tiurnj twv pntwv: (a) +7,25, (B) -2,5, (y) +16, (5) -20,05, (g) —58.
Bpec Toug apiBuouc rmou Exouv we ardAutn tiun: (a) 100, (B) 21,7, (v) O, (8) 7,03, (€) 5,2.

SuunAripwoe Tov rivaka:  APIBUOG 1 -19
AvtiBetog -8 12

AnoAumn Tiun 2 7

TortoB6stnoe orov déova x' Ox ta onueia ue TETUNUEVEG:
-9, 5,5, +8, -3, -7,25, +1, +12, +3, +9. [Noia and autd eivalr OULUUETOIKA WG TIPOG
™V apxr Tou déova,

2xedlaoe tov déova x' Ox, ue kardAnAn uovdda yia va napactrjoelg Ta onuela ue
TETUNUEVEC TOUC aplBuoug: —20,5, +15, —39,75, —68,25, +70, +52,25,+43, —69.

Na ouykplivelc Touc apibuouq: (a) +41 kar +38, (B) 9 kat 11, (y) -3 kat -2, (0) -9 kai
—-16, (¢) 7 ka1 -8, (ot1) 0 kat -3, (¢) 0 kat +4.

Na ouykplivelg Touc aptbuoug: (a) 11, —11 kat | 11|, (B) =3, +3 kat |3. Ti ouuriepaivelg,

Na ypdyeig Touc aplbuoug: -2, +7, +15, =3, 0, -4, +5, -8 kai —10 o€ auéouoa oelPd.

Na ouunAnpwoelc ue to kKardAAnAo ouuBolo: <, > 1 = 1a Kevd, WOTE va MPOKUWYouv
aAnbeic oxéoeic: (@) -3 ... -8, B) -4 ... 10, (y) 0 ... =1, (d) +3 ... 0, (€) -5 ... -|-5),
(ot) =5 ... =(+5), (Q) |+7 ... -7, (n) —(-8) ... -8, (6) +3 ... =(+4), (1) 0 ... =—4.

To x aptotrdvel €vav akgpalo aptBud. lla rmoiec TiuES Tou x 6a 1oxUoUV Ol OXEDEIC!
(@ -13<x<-8 (B)-4>x>-5 (y)-2<x<b5.
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A.7.3. NMpdobeon pnTtwv aplOuwy
APA2THPIOTHTA

@ -2€ KdBe ula aro TiC MEPIMTWOEIC TIOU TIEPIYPAPOVTAl OTOV MEWTO TVaka, va BeeEIc

P anotéAeoua otov TpiTo mivaka.

H Tiun evag mpoiovrog
auénbnke ouvexdueva a
oUo @opeg: H mopwtn (+8) + (-6)
auvénon nrav 8 € kat n
oeUtepn 6 €

H Tiurj evog mpoidvrog
UEIONKE ouvexdueva B
ouUo popec: H mpwtn (-8) + (+6)
uelwon ritav 8 € kar n
oeutepn 6 €

H tiurj evoc mpoiovrog Y
auéribnke kard 8 € kal (+8) + (+6)
uerd uewbnke kard
6 €

H tiun evdg mpoidviog 5
uelwonke kard 8 € Kai

uetd auénénke kard (-8) + (-6)

6 €

I

Ovuduaocte - Madaivovue

¢ a va npooBbg€ooupe dUO OpdONUOUG PNTOUG
aplBuoUg, MPooBETouE TIG AMOAUTES TIUEG TOUQ
\ - Kauoto abpotopa Bagoupe To POGONUS TOUG.

apBuoug, apalpoupe amnd ) peyalltepn T
HIKPOTEEN arOAUTN TIUN Kat otn dlapopd BAalouue

i \ orov oeUtepo mivaka tnv mpoobeon mou TNG aviiotolxel Kal TEAOG TO avTioTolXo

14

Meiwbnke
katd 14 €

+2

Auéndnke
Katd 2 €

-2

Meiwbnke
Kard 2 €

+14

Auéribnke
kard 14 €

TO MPOONUO TOU PNTOU e TN heyaAutepn ardAuTn Tiun.

(+4,5) + (+62 = +147
(-65) + (-62 = -147

(+65) *+ (-62 =123
(-85 + (+62 = -23
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1316 TEG TNQ MTPG0OEONQ

TTagatngovug dtt: Tevikad (oxvel dTe:
(+15)+(-22)=-04 P  AvTiueTaBETIKA BI8TNTA
(-23)+(+15)=-04 (Mmopouue va aA\dloupe T oelpd Twv

dUo TPoobeTEWY evog abpolouatog)
a+B=p+a

(2N HE2DH 3D (10097 -1 p  qpooeraipionkd BiétTa

L1+ 2D M (<30 (+13) + (-3 = -1 a+ (B+y) = (@+B) +v
(+15) + 0= +15 » To dBpolopa evég pntol He To UNdEv
0+(-23)= -23 looutalt pe Tov (dlo Tov PNTo.

a+0=0+a=a

++2)y=0

4 4 »  To dBpotoua dUo avtiBetwy aptBuV
9 9 elval undev.
Cyltg)=0 a+(-a)=(a+a=0

[TAPAAEITMATA - EOAPMOTIEX>

4. e a noAn naparnenénkav ol Napakdrw aQuEoUEIOEIG TNG BEPUOKPAoIag:

ADXIKEG BEpPUOKPATIEC Auéouelwoelc Bepuokpaoiag
(a) Bpddu +1°C Vv enouevn ugoa auérnbnke katd 4°C
(B) Meonugor —1°C 10 Boddu uelwbnke katd 2°C
(y) Bpddu -2°C Vv enduevn ugpa avénbnke kard 5°C
(5) Meonugor +5°C 10 Boddu uelwbnke kata 7°C
() Meonugot -3°C 10 Boddu elbnke kard 3°C

[Moia nitav n teAikn) Bepuokpaoia oe KABe nepimTwon);

Nven 4l +5 -
(@) Tnv enmouévn nueEpa n Bepuokpaocia €xel auénBel katd T_,.;,
4°C, Snhadn éxel ueTapAnBel katd +4°C. BTt -
H 6epuokpaoia Ba eivat 5°C ndvw ard 1o undév, dIOTL:
(+1) + (+4) = +5

(B) Amo —1°C n Bgpuokpacia pelbdnke katd 2°C, dpa
LETaRANONnke katd —2°C.
H véa Beppokpaoia eivat -3°C, diétt éxoupe: [ B 0 B
-0+2=-3 MM [ -2
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+5 T -
3
0 l
B0 - -
I Hl3
Al -
B) (~1.8) + (+4,8) + (+9.7) + (—4,8) + (~3,4) + (+1.5).
Nvan

(O.) (+5)6)+(+JJ7)+(—3)2)+( -6,9)+(+3,2)+(-7,4)=

= (+5:6)+(+&7)+(+3:2)+( ’3)2 )+( ’6:9 )+( ’7)4 )‘_:
(xwplilouue TOUG apvNTIKOUG aQrd Toug BeTIkKoUG)

(y) Zmv nepimtwon aut n Bgpuokpacia and —2°C, auen-
Bnke katd 5°C, dnAadr) €xoupe pia petaBohr +5°C.
H 6epuokpacia éptraoce otoug +3°C, doTL:
(-2) + (+5) = +3

(8) H apxikn) Bepuokpacia rav +5°C kal pelbdnke katd
7°C, dnAadn éxoupe pla pueTaBoAn katd -7°C.
H 6epuokpacia €yive, TeNikd —2°C, dITL:
(+5) + (-3) = -2

() Amo 3°C n Bepuokpacia petwbnke katd 3°C, dnAadr
uetapAronke katd -3°C.
H 6epuokpacia €yive Tehikd 0°C, dLoTL:
(+3) + (-3) = 0

9 Na urntoAoyiotouv Ta napakdtw abpoiouara:
(@) (+56) + (+8,7) + (-3.2) + (-6,9) + (+32) + (-7,4) kai

=(+115) + (-135 )=y

(MpooBEToue XwPIOTd TOUG APVNTIKOUG Kal TOUG BeTIKOUG)

B) (L8 )+(+48)+(+9F)+(-48)+(-34)+(*+15)=
:(‘I;J)+(‘4)J)+('3)4)+(+4:J)+(+9)7)+(+135):
= ( -10 ) +( 416 )= +6
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A>KHXEIZ KAl TIPOBAHMATA

TortoBstnoe gva “x” otnv avrioroixn Bgon. SQSTO NAOOS
(a)  >Touc pntouc apibuouc n mpdobson onuaiver ndvra avénon. 1 ]
(B) Av 1o dBpoioua dUo pntwv gival aovnTIKOG aplBUOC, TOTE Kal

ol duo pntol eivar apvntikol aplBuol. ] /3
(y) Ava+B=0, (a, B#0) 101€ o1 a kat B eivai avtiBetor pntol apiBuol. 1 [
(0) Av 1o dBpoioua duo pntwv eival BeTIKOC apiBuog, TOTe Kal

ol duo pnrtol eival Betikol apiBuUOL. 1 ]
(€)  To dBpoioua evog pntou Kal Tou aviiBeTou autou eival mavra Unoev. 1

2. YnoAdyioe ta abpoiouara:

(@) (+4,05) + (+6,15), (B) (+5,03) + (+4,07), (y) (+2,7) + (+97,3),

(0) (+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).
3. YoAdyioe ta aBpoiouara:

(@) (+4,05) + (-6,15), (B) (+5,03) + (-4,07), (y) (-2,7) + (+97,3),

(5) (-2.6) + (+11,4), () (+7.25) + (-8,75), (07) (+3.5) + (-2,5),

(@ (-1,3) + (+52), (n) (+7,15) + (-4,85), (6) (-5,25) + (+9,75), (1) (+13,7) + (-6,3).

Y, uunMpwoe tov nivaka:  + +4 =8 =11 +17
=5
+9
—4
21
5 TortoBstnoe ora kevd 1a KatdAAnAa mpdonua, wote va meokKUuWouv aAnbeic 100TNTeG:
@ (...6) + (-8) = =2, (B) (+5) + (....5) = O, (y) (+7) +(..9) = +16,
b)) (..9 +(..8 =-17,(€) (...6) + (...5) = +11.

Vo b

6. E&€taoe av eival payikd ta tetpdywva: 1 44 +o4lo5)
(Mayikd Tetpdywva eival autd ora oroia
n npdobeon Twv apiBudv kdbe otiAng i | =2 | 0 +3,6 2,4 ¢
yoauung, kabwe kat twv dlaywviov_ | 13| _g4 49 159+

Touc, dlvouv To 010 akpIBwS dBpoiouaq).

f_ YrioAdyioe ta abpoiouara:
(@) (-3,8) + (+2,8) + (-5,4) + (+8,2) kai
B) (-3,5) + (-9,99) + (+2,5) + (-15,75) + (+20,75) + (+9,99)

8 YToAdyioe ta aBpoiouara:

9 5 2 5 7 20
(a) (+Z)+( 7)+(+§) +(§) +(+ﬁ)+(ﬁ) Kat

1 5 3 1
® (+L)+-2)+(+2)+ (L),
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A.7.4. Apaipeon pnTtwv aplBuwv
, APAJTHPIOTHTA

" St oxnua BAEmouue ™ HEON Bepuokpaoia uias MePIOXNG yia Toug 12 unveg tou

\ XOOVOU OE OUYKEKDIUEVT 1P TNG NUEPAG.
I I I M

>
Map. Amp. Mdiog louv. louh. Auy. Zemt. OkT. I

Oeppokpaoia

Def.
' k.

[oiog eival o o {eoTdC Urjvac Tou ETOUG Kal TTOIOC O TIIO KPUOG;
[Moia eival n diapopd Bepokpaciag UeETA&U QUTWV TWV UNVAOV,
[Moia eivar n diapopd Bepuokpaciag ueta&u KABe dUO dIAdOXIKWV UNVOV,
Qvuduaocte - Mabdaivoviugs
¢ [lavaapaipg€ooupe amd Tov aplbud (+85)-(+62)=(+85) +( -62) =

_ a Tov aploud B, mpoabETouue OTOV =85-62= 23
3 TE 2.0 @i Teu (B (+85) - (-62)=(+85) + (+6,2) =
a-B=a+ (B =485+ 62 = 147

| & >T0UC pPNnToUg aptBuoUg N apaipeon LETATPENETAL O€ TIPOCOEDN KAl ETTIOUEVWS
elval mavra duvarr (dnAadr, dev amaiteltal va eival 0 JelwTEOS MAvTa PeYaAU-
TEPOG ard TOV APAIPETED, ONWC (OxUe PEXOL TWPAQ).

Antalolpr) mapevBEoewyv

2% agreTES WEQLITWOELS agiiunTiiy Wagaotdoswy gupavifovtal Wegloodtegol Tov gvds agiiuol
UE Ta Wgdonud Tovs uéoa o¢ WageVviéoels, WBgooTd dwdd TIS odoles Wdogel va
wddgxowv Ta. wgdonua. + h - . Tia va adadslyoviue Tis Wagevitoels sgyalouacte ws g5hs:

¢ Orav wa mapevBean €xel umpootd Mg 10 +  (+5) + (-F) = +5 - F = -2
" 68Y 26 np?owo)’ AUEEEELS U U (91-6,2+34) + (-3,5+10-4,3) =
araAe{Poupe padl pe 10 + (av €xel) kKal va
ypGyoupe TOUG OPOUC TIOU TIEPIEXEL WE TA  — 91-6,2 + 324-15 + 10-4,3
npoonud Touc.

¢ Otav pia mapévbeon éxel umpootd e 10 -, (<5) = (-} = -5+ F = +2
uropoupe va v anaAeipoupe padl pe 1o — Kal -(91-6,2+34)-(-1,5+10-8,3) =

va ypayoupe TOug OPOUG TIOU TIEPIEXEL WE
avtiBeTa mpdonua. = -9,1+6,2-3,4+1,5-10+46,3
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[TAPAAEITMATA - EOAPMOTIEX>

Eva Boddu 10 BEOUCUETOO OTO UMAAKOVI evoc omitiou £deixve -3 °C Kal uéoa oto
onit 18°C. don nrav n diapopd Bepokpaoiac,
Nvaon
» To TIPORANUa ¢ntdel va uroAoylooupe T dlagopd Twv
¥ Beppokpactdy, dnAadn t diagopd (+14) - (-3).

+20

A 10
‘f Av mapatnperjooupe To oxnua Ba doulue OTL n dlagopd
[ Beppokpaoiaq HETAEY TOU E0WTEPIKOU TOU OTITIOU KAl TOU
eEwteplkoU Tou ftav +21°C.

SUPQWVA JE TOV OPLoUO NG apaipeons pNTwV Ba €XOUUE:
(+18) - (-3) = (+18) + (+3) = (+21).

t21

Evag gumopoc xpwaotdel oTov mpounBeutr Tou 897,56 € Kal Tou opeilel Evag meAdTnG
527,42 €. [1ooa € Mp&rnel va gxel oto Taueio yia va EeEXpenoel,
Nvon
Av x elval To mood Twv XpnudTwy Tou xpeldletal, Ba sivat:
X + (+521,42) = +697,56. Nvwpiloupe 6t X = (+897,56) - (+527,42).
ZUupwva pe Tov kavéva g apaipeong pntwy, €xouue OtL:
x = (+8931,56) + (-523,42). Apa, x = +(893,56 - 523,42) | x = +370,14 €.

3 Na AuBouyv ol eélowoelg: (a) x + (+3) = (-9), B) (-8) —x = +7.

Nvan
(@ Aveivat x + (+3) = (-9) 161 ¥ = (-9) - (+2)  x = (-9 + (-3) { x = (-12).
AnAadn, ¥ = -12.

(B) Eo@' éoov (-8 - x = +7F Bawoxvel o1t (-8) = (+F) + ¥ kau emiong:
x=(-8) - (+H n x = (-8 + (-7 dnradny x = -15.

Y, Na Boebel n tur) e napdotaong.: 13 - (0,38 - 11 - 13) + (0,38 - 11).

Nvan
‘Exoupe: -13-(0328 -11-13) + (0,36 - 1D =
=-12-038+11+13+038-11=
=-12+12-038+0328-11+11=
=0+0+0=0.
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A2KHXEIZ KAl TIPOBAHMATA

4. Tomobemoe Eva “x" omv avtiotoixn 6€on. SQ3TO NABOL
(a)  >Touc pntouc apiBuouc n apaipeon onuaiver dvra eAATTwon. ]
(B) Avn dlapopd duo pntwv eival apvntikoc aptbuog, ToTe Kal ol
: ouo pntol eival apvntikol aptBuol.
¥ (y)  loxUet otnv agaipeon n avTieTabeTiky (31otnTa; a-B = B-a.. ]
N (0) loxUel Ot 6 — (+8) + (+5) + (-3) + (2) + (-1) = 0. ]
()  Adon e e&iowong x + (-3) = -2 elval 0 apiBuog +1 . ]
]
]

]
i

00 0boo

(ot) O1 g&lowoelg x+(-2)=+5 kai x—(+7)=—10+(+5) Exouv v
idia Adon.
(0)  Adon g g&lowone x — (-2) = -8 + (+7) — (-4) eival o apiBudsg +1 .

2. YoAdyioe Tic SlapopEC:
(@ 5-(-7), (B) 8- (+8), (v) 2 - (-15,2), (0) 14,65 - 18,45, (¢) —27— (—

~ N

).

3. Kdve Tig npdéeig:
@ |+3 + -2 + -9, B) =20 +[-10 —|+10, (v)|-8 -|-2 + |-5] -[+6..

Kave 11¢ mpdéeic:
(@) (+5) = (+3) + (+8), (B) (-25) + (-4) = (=10), (y) (+12) + (+2) - (-8).

a B a+B a-f

5, 2UUMANpwoe TovV Mivaka Ue TouG +3 5
KatdAAnAouc apiBuoug: -8 +10
-2 -5
-9 +6
6. NaAdoeig g élodoeig: (@) x + (-8) = —18, (B) x + 12 = —14, (y) x+% :%,
5) x—2 =2
(0) x y
. . , . ] a B a-B p-a
7_ 2UUTNANPwOoE TIG¢ dUO TEAEUTAIEG OTNAEG TOU TTivaka: 7 3
Tt ouunepaivelc yia Toug aplBuUoUS Twv OUO auTwV 2 g 3 21
othAWV; -5,55 2,45

3 2,1
8. YoAOyl0e v Tiun Twv Napactdoswy Ue OUO TPOmoug: (a) 11-(12-2)+(10-5)—(8+5),
(B) ~(13,7-2,6)+14,6-(-8,7+5), () _é —(% —% (L +25)

12 6
X 35 1,89 -1
9. Suuniipwoe Tov mivaka: y -1,5 43 -1
z 23 311
x+y+z O 022 2
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A.7.5. MoANaTAQCLAOUOC PNTWV APLOUWY
APAZTI—/PIO THTA

Evac guropoc dlamiotwoe, 0Tl KABe nuepa Tou TeAeutaiou +5245 € 7

OEKQANUEOOU TWV EKTITWOEWV EBYyale KEPLOOC 524,5€.
To enduevo, Ouwe, dekarjuepo eixe kabnueopivr {nuid 265,4€.

)
j

Eivar yvwotd, o ora Aoyiotikd BiBAia 10 KELSOG Karaxw-|
oeltal wg BeTikn eyypaer Kai n Cnuld ws aQpVNTIK.

AnAadrn, To OUVOAIKO KEPOOC YA TO OEKANIUEOO TWV EKTTTWOEWV
O6a eivar (+524,5€) -+ (+10 nuEPES) Kal yia TO ETMOUEVO
dekanuepo n ouvoAIKn ¢nuid Ba eival (-265,4€) « (+ 10 NuEPEQ)

[Npoorndbnoe va Boelc To anoteAeoua Twv mapandvw medsewv XweIG va KAveig

TOUC roAAarnAaociaououg.

Ti mapatneeic yia 1o meoonuo Twv arnoTeEAEOUdTWV,

! Alariotwvoupe, Aoy, Tl
Tf To yivéuevo dUo BeTIKWV pnTwV eival BETIKAG pNTAG.

P To yivéuevo evic BeTIKoU Kal evoc apvnTikou pntou eival apvnTikog pnrtdc.

Ag doupe Twpa nwe Bplokouue To YIvouevo U0 apVNTIKWV akepaiwy.

(-10) - (+9) =-90

(-10) - (+8) =-80 2NUELWVOUUE TOug TIoOAanAaclacuoug dUo TIapayoviwy,
(-10) - (+7) =-70 arnoé Toug omoioug o évag uével otabepdg, 1o —10, kal o
(-10) - (+6) = -60 AA\OG petvetal dladoxikd katd 1 kdbe popd.

(-10) + (+5) = -50

(-10) - (+4) = -40 Mapatnpoupe ott Ta yivopueva au&dvovtal dladoxikd katd 10.
(-10) - (+3) =-30

(-10) - (+2) =-20 Av uttoBéooupe OTL Kal PeTd To Pndevioud Tou deUTepou
(-10) - (+1) =-10 napdyovta Ta yivopeva ouvexiCouv va auEdvovtal pe Tov
-10)- 0 =0 (dlo TpoTO, TIPEnel va opioouue OTL:

=10) - (-1)= ; (=10) + (1) = +10 = +(10 - 1)

-10) - (-2)= ; (=10) + (-2) = +20 = +(10 - 2)

(-10) » (-3) = ; (=10) + (-3) = +30 = +(10 + 3)

-10) » (-4) = ; (-=10) « (-4) = +40 = +(10 - 4)

Alamow)vouus ETIOPEVWG OTL:
To yivéuevo dUo apvnTikKwV akepaiwv eival BETIKOG akEPALOG.
evikdTepQ:

P To yvouevo dUo apvnTikwv pntav eival BeTikdg pntdg.
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Ovuduaocte - Madaivovue

® [0 va moAarnAaoidooupe dU0 OUOOOUG PNTOUG
o) apldpoug, nmoAanAaoctdlouue TIG AnOAUTES TIUES
']Jf TOUG Kal OTO YIvopevo BACoupe To MPOONMO «+». ( _15 ) « (-22) = (+3,3)

(+15)* (+22)=(+33)

Anhadny: + -+ =+ kat —+—-=+

® [0 va moAanAaaoidooupe dUo ETEPOCNOUG PNTOUG

appoUe, MoMamacidZoupe Tic amduteg tpge ((145) ° (-22)=(-33)

TOUC Kal OTO YIVOUEVO BACOUUE TO TTPACTUO «—».
Anhadry: + +—=- kal —-*+ =-—

(-125)-(+22)=(-33)

&
O Aibpavroc mpwtoc elodyel Thv éwola «A<IIS» (apvnTikdc) dlaturwvovtac Touc
Kavovec TnG nmpdéng tou rmoAAanAaoiaouou Ue TV EKPOAcr):

AENIS <M1 AN OKT YNAPEIN, ASNAS <N YDLAPEIN [1O1<] ASIVING

I316TNTEQ TOU MOAAAMAQCLIaCouOoU

TTagatngovue dti: Fevikd (oxvElL dTL:
(+15)°(-22)= -33 P AvTiueTaBeTIKn 1B10TNTA
(Mnopoupe va aA\dloupe tn oelpd dUo
(-22)(+15)= -33 napayovtwy evog YIVOUEVOU)
| a-B=B-a |

(-0,5) '[ (+2,2) 0 (—3,5) ]:" (-0,5) o (-7,?) = +3,J5 > ﬂpOOSTlelOTlKr'] lélo'Tr]TO.

[(-05)-(+22 ) (-35)=(-10) - (-35)= +265 |- (B-Y) = (@-B) - V|

1(+15)= (+15) * 1= +15 P To ywépevo evég pntol aptBuou pe
povAada tooutal pe Tov (dlo Tov aplouo.

1B - BE -1- BEE [1a=a-1=aqa|
0,15 - (-5) + 1,85 - (-5) = P EmueploTikn 1S10TNTA TOU TIOAATIAQCIA0UOU
(-0,75) + (-9,25) = -10 WG TIPOC TNV MEOcBeon Kat TNV apaipeon:
§ (015+1851(-5=2-(-5)=-19 (@ (B+YI=aBray|xalfaE-y)=a-pavy]

® O pntol apBuol a kat B Aéyovtal avtiotpo-
(+3) - (+1)=+3 -1)=1 o, étav gival ddeopot Tou undevdg Kat To
2 2 YIvOuevo Toug eival (0o pe Tn povada:

-2y .(-3)= 2.3)=
g S0

(-0.25) - (-4) = +(0.25 - 4) = 1 O kaBévag armd Toug a Kal B elval avtiotpopog
TOou AAAOU.
(-3)-0=0 n 0 - (+%) =0 @ Toywduevo evdc pntou aplBuoy ermi To undév

looUtal YE TO UNdEv. |0 ca=0a-0= O|
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[MvOuEVO TIOANWV TTAPAYOVTWY
[w¢ epyalouaote Otav EXOUUE va UTIOAOYIOOUUE EvA YIVOUEVO UE TIEPIOTOTEPOUG arod dUo
mapdyovTeG;

MvwpiCoupe OTL TO YIVOUEVO BETIKWY PNTWVY eival tdvta BeTIkS. Av uttdpxel évag TIapdyovTag
Tou eival apvnTIkOC UETATPETIEL TO YIVOUEVO Og ApVNTIKO. 2TNV TIEPITTTWON TIOU UTIAPXEL Kal
0eUTePOC APVNTIKAG TIapAyovTac EQVAUETATPETEL TO YIVOUEVO OE BETIKO K.O K.
Apa:
¢ [1a va uttoAoyiooupe €va yivouevo TIOAWY Tapaydvtwy (Tou kavévag dev eival
UNdEV), moAanAactdloupe TIG arOAUTES TIUES TOUG Kal OTO YIVOUEVO BACOUE:
® To mpdonuo +, av To MANB0C TWV APVNTIKWY APAYOVTIWY elival ApTIo (CUuY0).
® To mpdonuo —, av To TTANB0G TwV APVNTIKWY TTapayovIwy eival meptttd (Lovo).

¢ Av ToUuAdxloTOV €vag mapdyovtag eival undev, TATe Kal TO Yivouevo eival (00 pe undev.

To onueio Tou MOANATAQCIACUOU «*» PETAEU TWV YPAUUATWY KAl TWV TApeVEETeEwY
napaAelmerat.

[TAPAAEITMATA - EOAPMOIE2
4, Na urntoAoyiotouv ta yivdueva: (a) (-1,4)-5, (B) (+ %)'(—2, 1), (y) (-10)-(-0,7).

Nvaon
(@ (-14)-5 = -(14-5) = -7

Z - = - Z. = _
(B) (+5)-21) = (520 = -14
() (-10)- (-0 = H10-0P) = +7

2. Na unoloyiotel 0 yvduevo (—1)a, érav 1o a naipvel T TWES: +3, —1,2, +%, 2.

Nvaon
Maa=+3 eivae (-1(+3) = -3 Naa = -1,2 eivac: (-1)(-1,2) = +1,2
Mnaa =+% elvat: (-1)(+ %)'—'-% NMaa = -2esivat; (-1)(-2) = +2

3. Na dexbel oui: (a+P)(y+3) = ay + ad + By + Bd.
Nvan
JUUpWVaA Ue TNV ETIUEPLOTIKN 1OIATNTA, £XOUME!
(a+8)y+d) = (a+8)y+(a+8)d = ay+8y+ad+4éd
4, Na unoloyiorel n tiurj Twv napaotdoewv: (—1)(-20)(+ % )(-3)(-0,25).
Nvon
(-1(-20)(+ % N-3)(-0,25)= (MABOC apvnTIKWV mapayovrwv 4)

= +(1-20-%-3-0,25) = H20-2-0,25) = +H(40-0,25) = +10
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A2KH2EIZ KAl TIPOBAHMATA

1. Na ouurAnpw8ouv 1a napakdrw Keva:
(@) To mpdonuo Tou YIvVouEVOU dUO OUOONUWY PNTWV EVAL TIAVTQA ..................c..... sl
(B) To mpdonuo Tou yIvougvou U0 ETELOONUWY PNTWV elval MAVIQA ........................... .
(v) Evac pntoc otav moAAQnAQOIAZETAL UE TO T OEV ....c.ooovviviieciieiceeieeeeee .
(0)  To yivouevo dUo avtioTpopwVv aplBUwV elval MAVTQA (00 UE .................cc.cocveeee..
() To mpdonuo yivougvou MoAwv napaydviwv eEaptdral arno 10 nARBog Twv
.......................................... napayoviwv.

9. YnoAoyioe ta yivoueva: (a) (-1)(-1), (B) -3(-10), (y) =1,2(-0,5), (5) 0(-10589),

() 1(-20015), (01) —0,725(+1000), (2) ;g (- ;j ).

3. YoAdyioe v Tiun Twv napactdogwv e TIC AtySTEPEG SUVATES TTOAEEIG:

(@) -5:27 + 2:27, (B) 10,35(-25) + 9,65(-25), () —%(—10)+(—% )(+3).
Y, Suuniripwoe Tov dimAavé mivaka:
—3,2

3
+10

5, Kdve T1g npdées: (a) ~7(~8+10-5), (B) (0,25-0,05)( % %——; ), (y)—70—6(—;——; ).

6. Kdve g npdéew: (a) (5+a)(2+P), (B) (a+7)(@-7), (v) (@-3)(B-3), (0) (y+8)(6+5).

g, YnoAdyioe ta ywoueva: (@) (<1)(=1). () ~1)(1)(1), (v) CDEDED)ETD).

8 YITOAGYI0e TNV TIun TwVv mapacTdoewV:

A = (a-1)(a+1)(@-2)(a+2), orava = 3
B = B(B-3)(B+3)(B-5)(B+5), oravp =2
= y@y-1)By+1)[4y-2)(y+2)(y-2), orav y=0,5

X ¥y z o A=xyz B=yxw [=xA-B AB+[

9 uunAriowoe Tov mivara: _21 05 +1 -3
' -3 +6 -4 03

3
-2 +5 02 -7
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A.7.6. Alaipeon pntwv aplOpwv

Ovuduaotée - Madaivovue

® a va dwapéooupe duo pnroug apBpous, (+11,22) : (+22) =(+51)
dlalpoUpe TIQ andAUTEG TIHES TOUG Kal oTo TNAKO
Bdacoupe:
P 10 npdonuo +, av sival opdonuot. AnAadry:

(-1222):(-22)=(+51)

(+1222) : (-22)=(-51)
+:4+ =4+ Kk —:—-=+

P 10 pdonuo -, av sival eTepdonuot. AnAadn: (-12,22): (+22)=(-51)

+:i-=- kA -+ =-
® To mnAiko g dlaipeong a:p R & O Adyos tov -20 8gos To 4 givau:
-20 _
Aéyetal )\OYOQ TOU a TPOog To B Kal (-20):(+4) = W =-5 didtt (+4) - (-5) = (-20)
opiZetat wg N povadikn Adon g O Adyos Tov -7 Wgos To -2 sliva:

eElowong B-x=a.
(-P:(-2) = 32— 1 g6t (-2) - %=(—7)

¢ Hdalpeon @ urnopsl kat va ypoapse{ a - 1 emoudvw
pnBup YPaw B H q(3)(4‘) 3'3(1)

yla va dlaipgooupe dUo pnroug aplBuoug, apkel va
noA\anAactdooupe Tov JIAIPETED UE TOV AVTIOTPOPO (7 = 6 _ ( il
ToU dlaIPETN. 6:(-A= = 6 - '*)

2 —a- 2 P
N ° (5):(+2=2= 5 (L)

¢  Awaipeon pe dlaipétn to undev dev opiletal.

[TAPAAEITMATA - EQAPMOIEZ
4.  Na unoAoyiorouv ta nnAika:

(@) (+1.9):(+5), (B) (+%)-‘(——§), (V) (-0,45):(=0,15).
Nvon

(@ (+1,5) : (+5) = +H(1,5 : 5) = +0,3

2). 0 3= (2.
(B) (+3)-( 5) (3

(y) (-0,45) : (-0,15) = +(0,45 : 0,15) =
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9. Na AuBouv o e€lowoelg: (a) -6x = =24, (B) -3x = +15, (y) x. (-2) = 3.

Nvaon
(a) -6x = -24 B) -3x=+15 ) xi(-2)=-2
x = (-24) : (-6) x = (+15) : (-3) x=(-3) - (-2
X = +H24 : 6) x=-(15: 3) x=+3-2
X = +4 X=-5 X = +6

3. Na Bopebel n iurj tng napdoraong: [ % (-3)-(-2)(-9)] : [0,4(-10)—-(-0,2)(-5)] +7.

Nvan

[%(-3)-(—2)(—9)] : [0,4(-10)-(-0,2)(-5))+%F =

[—(%'3)—(2'9)] c [-(0,4-10)-(0,2-5))14+7F = (kGvoupe Tiq TIPAEEIQ PEOQ OTIG TIAPEVOETEIR)
(-2-18) : (-4-1) + 7 =

= (-20): (-5) + F = (k&voupe Toug TTIOANATAQCIACHOUG Kal TIG SlalPETELS)
= H20:5 + 7%=

= +4 +3F = (K&VOUUE TIC TIPOOBEDEIC KAl TIG APAIPETELS)
= +11

A2KH2EIZ KAl TIPOBAHMATA

1. JuunAnpwoe 1a napakdtw Keva: /4
(a)  To npoonuo tou nAikou dUO ouOCNUWY PNTWV VAL TTAVTA .............cc.cocvvvv.. :
(B) To mpoonuo tou nmnAikou dUO ETELOCNUWY PNTWV VAL TIAVTQA ..........c..coovove. .
(y) [lla va diaipgoouue dUO pNTous, apKel va MOAAQIAQOIACOUUE TO .......................... :
UE TOV QVTIOTPOPO TOU ..., .
(0) EvanmnAiko a: B AEYETALKQAL .............................. TOU Q 1pogG 10 3.

9  Kave ug daipgoels:
(a) (+15,15) : (+3), (B) (-4,5) : (-1,5), (y) (-81) : (+0,9), () 49 : (-7).

X Yy Xty o Xx-y Xy Xy

=715
3. SuunAripwoe Tov mivaka: 3 6
1,7 2,3
4
— g _1
YroAd Al =0.75 —120__ (5) (-3L).(-22).
J, YnoAoyioe Ta nnAika: (@) —=— 025 B) 05 (V) 12 1 (8 ©) ( 5)( 3)
5. Noe uG e§0d0EG: (a) ~3x = 74, (B) ~0,14x = —49, (y) X(-2) = 12, () ﬁx = —%.
6. Kdve Tic npd&ec: (@) =1 + 2 - B) -2y (=2 7 5 ) -3).
: 3 -6 —75 -10 2
7.

YnoAdyioe mv tiun me napdoraong: [(=8) (5—47)—(—7 5) . (-8)](-8)+(-27) : (—%)-
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A.7.7. Aekadilkny HOoPOPY} PNTWV APLOUWY
APASTHPIOTHTA 1n

Téooepic uabnrec, o Kworag, n Mapia, n EAEvn

V) Kkat o [dpyog, nmriyav oro yrinedo Tou oxoAsiou
TOUC yia va TpEEouv yupw ard autd. Evag yupog
ToU ynnedou eivar 400 uetpa. O Kworac grpee

70 1—70 ToUu yUpou, n Mapia grpete TO _Zl TOoU

yupou, n EAevn rpe&e oo yupo kai o Mwpyog

grpete 10 —; TOU YUPOU.
o6 eival To aKpIBEG UNKOC OE UETPA TToU ETpeée TO Kabgva and Ta rnaidid;

EZKepTonaocte

“Tia va BpoUe éoa HETpa ETpete o Kdotag dlaipoUpie To 400 e To 10 Kat BPOKOUE:
400 : 10 = 40 petpa. Me Tov (dlo TpdMo, yia Tn Mapia Bpiokoupue: 400 : 4 = 100 perpa
Kal yla v EAEvn 400 : 2 = 200 uétpa.
‘Otav ptdooupe otov MNwpyo, kavovtag ) diaipeon Tou 400 e To 9 mapatnpoupe Ot
n dlaipeon dev eival TéAela, ald divel nAlko 44 kal uttdAolro 4. Av ouvexioouue Tn
dlaipeon, eneldr] To uttdAolro Tng diaipeong eival mdvra To d1o, Ta dekadikd Ynoia Ba
enavaAauBavovral kat 6a eivat 6Aa {oa ue 4. ‘Etol, 1o mmAiko Ba eival o dekadikdg
aplBuog 44,44. ..

APAXTHPIOTHTA 2n

[Npoondbnoe va Boeig, ue 6on akpiBeia uropeic, To rnAiko g dlaijpeonc 101 did 44.

E2Ke@pToUAOTSE
B%\ST[OUHS ot n 6lglpson 101 :,44 dev elval TEAELQ. 101,00000.. | 44
Alvel aképato mnAlko 2 kat urtéAotrto 13.

. . . 1320 2,295454...
Av ouvexlooupe Tn Odlaipeon Ba Ppoupe TOV 420
OekadIkO aplBuod 2,295454... ue drelpa dekadika

, , . , , . 240
Unola, té€rola wote, PeTd 1O deUtepo OEKADIKO 200
(to 9) va enavaAappBavovtal ouvexwg Ta (dla duo 240

wnola (5 kal 4), dnAadr| 545454...

Malaivovig

@ Toug aplBuoUg Moy Berkage mapandvw Toug ovoudloupe TieplodikoUg dekadikoUug aplBuoug.

® To TuNua Twv enavalauBavougvwv dekadikwyv Ynepiwv kdBe meplodikou aplBuou
; ‘E ovouddetal mepiodog.
 [evikOTepPQ, AOITGV, UMOPOUNE va TTIOUUE OTL:

P KdBe pntdg apiBude uropsl va €xel T Hoper dekadikoU 1) TePLlodikol Sekadikou
apBuou kat cupBoAiletal dTiwe paiveral ota napadelyuara.

m.X. % = 1,6 Kai LC;OOO = 142857,142857,
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TToonyovuévws, ¢ldaus us Wolov T@ddo gvas gntds agiiuds wdogsl va ygapsl us ™ Uogeh
weglodikov dexadikov agiiuov.

TewiETal, JUWS, TO £QUTNUA AV WBOQOVIUE VA KAVOVIUE KAl To avTioTgogo. Anadh, av wsogoviue
gvav Weglodikd dexadikd agiiud va tov ygdyovus ug Uogeh gntov.

[TAPAAEITMA - EOAPMOIH

Na ypapouv ue KAQouatikn uop@n ot dekadikol reptodikol apibuol: (a) 0,2 Kal (B) 1,64.

Nvon
(@) ©¢€toupe ¥ = 0,2 xai €xoupe dladoxikd:  (B) Av x = 1,64 éxoupe
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
I = 2 99x =163
X = % Anhadyy: 0, =% X = 19693 An\adY: 1,64= 19693

Juunepalvouue oti:
P Kdbe neplodikdg Sekadikdg aptOudg Uropsl va §xet T Hop@r] KAAoaTIKoU pntou.

A2KHXEIZ KAl TIPOBAHMATA

4. Bpe m Sexadiki] Loo@r] Twv pNIGY: (@) -2, (B) 2 13 0) 29, (@)%

D Bopec v K/\GO,UGTIKI’] /Jopqon Y% apz@uwv
(a) 57,92, (B) 2, 8, (y) 3, 83, (©) 7,4561, (€) 15, 399.

3. Bpec pia dAn dekadikri pop@n Twv aplBudv: (a) 29, (B) 7, 69, (y) 7,3259.

APAZT/—/P/OTHTA ['TA TO 2T1ITI

a .- Cl,OXGlOC,‘ QIAdoopoc Zrivwvac, rou &Cnoe otn MeydAn EAAGda to 490 - 430 . X.
odlatunwoe, uetaéu aAwv, Kai To napakdtw napddo&o Tou AXIAAEa ue TN xeAwva:

“O AxiAAéac Badicel 10 popéEc o ypriyopa amo 1 xeAwva. Ae 6a urnop&oel note va
1) QTdoel, av n xeAwva rponyeitar Eva otadio (192 ueTpa nepinou) ar’ autov”,
Epeuvnoe kai mpoondBnoe va eniBeBalwoeic r va arnoppiyelc tov AGyo yia Tov ornolio
0 Znvwvag ioxuplletal KAt TETOIO.
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A.7.8. Auvdpelg pnTwv aplOUwyY Ye EKBETN PUOLKO

APATHPIOTHTA
?

i\ e&ric Tparo:

'8
M

 Evag untoAoyiotng poAuvonke amno KArolo (6, o oroiog gixe
P v 1016TNTA va KaTaOTPEPE! TA NAEKTOOVIKA QpXE(Q UE TOV

J KdbBe poAuougvo apxeio udAuve, mplv Karaotpapel, 1ola
i dAAQ apxeia uéoa oe uia wpa Asiroupylag Tou UMOAOYIOT.

lNpoorndbnoe va Boelg, méoa UOAUOUEVa apxela urtdpxouv OTo TEAOG TNG 5n¢ weac.

Ovudnaoctée - Madaivovue
2UpBoAlouol

V TIAPAyovTEQ

7 — e 7 4 z
® To ywopevo d-a-a- ... *a (eite o a eivai BeTKOg
elte apvnTikoG pnTog), oupBoACeTal pe To aY¥ kat Afyetal @

A "® MNav =1, yodpoupe a' = a.

Tf dUvaun e BAon To a Kat EKBETN TO PUOIKS v>1. a’ = a-a-a .. a

o TR frwes

® H duvaun aV¥ diapBddletal kat viooTtr) dUvaun Tou a.

@ H SUvaun a2 Aéyetal Kal TETPAYWVO TOU A 1] & 0TO TETPAYWVO.

@ H duvaun a3 Aéyetal KUBoG Tou a 1] a oTov KUPo.

Mpdonuo duvaung

TTagathgoviue dti:

>
(+2°=(+ D+ D+ D+ D+ = +32 >0

dgTio WANGos >
(D = CD-D--2) = +16 >0
>

WeQuTTd WANTos

(-2° = C-D-D-2-2) = -32 <0

levika toxvel dTi:

Auvapn e Bdon Betikd aplBud eival BeTIKOQ

aplouoa.
Ava > 0 tétea¥ >0

AUvaun ue Bdaon apvnrtikd aplBud Kal ekBem
dptio eival BeTikdc aplbuoc.
Av a < 0 kal v dptiog, téte @V > 0

AUvaun ue Bdaon apvnrtikd aplBud Kal ekOEm
neprtd elval apvnTikog aplouoc.
Av a < 0 kal v meptttdg, 1éte @V < 0
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I310TNTEG SUVAPEWY PNTWV UE EKOETN PUOTIKO

TTagatngoviue dtt: Tevikd (oxvel dTi:
(-3)(-3)°= > Ma va moAanAaotdooupe SUVANELQ
3 agdyovtss 5 @agdyovtes he Tnv dla Bdon, agprjvouue v dla

= (3N-3A-3)-3)-3)-3N-3-3) = Bdon kau Bdcoupe exBem To
_ i B i_ dBpolopa TwV eKOETWV.

T

& Wagdyovtes
= (-3 = (-3

at - v = gtttV

> Ma va dlalp€ooupe OUVAUELG UE TNV
(dla Baon, agrivoupe Tnv dla Bdon
P N 1 0 5 2 2 2 2 2 Kal Bacoupe ekBETN TN dlapopd Tou
LA o 2 - 777 - £KBETN Tou dlaPETN ard Tov ekOEM
- 7.7.7.7.7 = 7° = 3 Tou dlalPETEOU.
at:a¥ = atVv
(2:7° = (222 N2-N2- 2P P Ma va uPpwooupe €va YIVOUEVO OE
2(2-2-2-2-2-7) (3+3-3-FF-7)= eKOEN, uPwvouue KABe TTapdyovta
e TOU YIVOUEVOU OTOV €KOETN aAUTO.
(@B =a’-p"
s > Ma va ugwooupe éva nAiko oe évav
(%) = % . % . % . % . % = ekOE, UPdvoupe kaBéva amnd Toug
6poug Tou TINAIKOU OToV eKBETN AUTO.
_ 2:2:2:2:2 _ 7 v
- 9:9-9:9.9 9° (g)vz G_v
B B
(83} = §3.83.8%.83.8%.43.83 = > Ma va upwooupe pia duvapn oe évav
= §313+3+313+3+3 = B, WishuoUILE T [Ber i
SUVAUNG OTO YIVOUEVO TWV EKOETWV.
= g¥+3 = g2

(@)Y = gW
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[TAPAAEITMATA - EOAPMOTI'EX>

1. Naunoloyiorouv o TiuEG Twv napactdoewv: (a) -3%, (B) (-3)°, (y) -3*.(3) (-3)*,

(@) Hmnapdotaon Ba efvat; -3% = -3.32-3 = 77

(B) Emeldn) o ekBENG elval meptttdg, n duvaun Ba eival apvnTikdg aplBuog.
Apa, Ba eivau: (-3 = (-3)-(-3)-(-3) = -3 = -77.

(y) Hmapdotaon Ba eivat: -37 = -3.3.2.3 = _§1

(0) Emeldn) o ekBENG elval dpTiog, n duvaun Ba eival BeTIkdg aplBuog.
Apa, Ba eivat; (-3)% = (-2)-(-3)-(-3)-(-3) = +3% = +41

2. Na unohoyiorel n tun e napdoraone: =(-2)3-3-34+(-2)*:16+[-1—(-1)7-8].
Nvan
H oelpd Twv npdEewv eival n e&ng: 1o Auvduelg, 2o MNoAAanAaclacuol kat dlalpEelg,
30 lNpocbEaelg kal aPpalpETELG.
Av uttdpxouv TapevBeaoelg, TtponyouvTal ol TPAEEIC JECA O’ AUTES e TV (Dla oelpd.
Apa: TT = (-2)2-3-344(-2%16+[-1-(-1)*-4) (-8)-3-81+(+16)16+[-1+8] =
-24-81+1+% = -9%

A>KHXEI> KAl TIPOBAHMATA

1. SuunAripwoe 1a napakdrw Kevd:

(a) Auvaun ue Bdon Betiko aplBud eivat ... ap1Buda.

(B) Auvaun ue Baon apvntiko apiBuo Kal EKOETI .................. elval BeTikAG aptbuog.

(y) Auvaun ue Bdon ... aptBud Kar ekBETN nepITTo elvar apvnTikoG apiBuog.

o (0) [a va moAdamAaocidoouue duvduelc ue v idia Bdon, aprivouue tnv Oia Bdon

5 Kal BACOUUE EKOETN TO ..o TV EKOETWV.

() Tla va diaipgoouue duvauelg ue v Oia Bdon, aprvouue tnv dta Bdon kai
BATOUUE EKOETI ..o

(or) [la va vPawoouue Eva yivouevo o€ Evav ekBen, ULpa)vouus
TOU YIVOUEVOU OTOV EKOETN auUTO.

(Q) Tla va upwoouue gva MnNAIKo o vav eKOET, uywvouue
TOU TINAIKOU OTOV EKOETN QUTO.

(n) Tlla va vpwoouue uia duvaun o Evav ekBETn, uWwvouue T Bdon e duvaunc
OTO oo TV EKOETWV.

9 Boec e moio oroixeio e 2ng kal e 3ng ypauunc avriotolxa eival ioo kdbe oroixeio

" g 1nNg ypauung tou napakdrw rmivaka.

32 3\2
= | (&)

Alagopd  AGooioua Mvduevo  Mniko _1€pdywvo  Tetodywvo  Terpdywvo — Tetpdywvo
oV 3K 5 vwaKa 22 TovaKa 52 Ty Ko s 11601090006 ToU MAlkou  Tou dBpoiouarog Tou yoLEvou
3mAnv 5 30ab 3 ka5 3eni 5

75 4 28 64 0,36 225 1,8 22

3+5 (3+52 35 (352 3-5 (3-52

5 YroAdyioe Ti¢ Tiugc twv napactdoswv: A = (1)1 +(=1)2 +(=1)% + (-1)* + (-1)?,

_ 30.54 _ 05,45 43 _ (6 & 108
B=825'-264 + 8754, [=- -5y + 1%
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A.7.9. Auvdpelg pnTwv aplOUwyV Pe eKBETN akEpalo

Ovuduaocte - Madaivovue

JUupwva ue Tov kKavova tng dlaipeonc Twv duvduewy ue tnv dia Bdon, rou udbaue otnv
roonyouuevn napdypago, eival:

~— =577 = 50 yvwpilouue 1 eival kat %; = 1 enouévwg, 59 = 1.
Me Vv €vvola autr] opiCoueE:

® H duvaun kabe apiBuou, dlaPopou Tou UNdevog
']Jf pe eKBETN TOo UNdEv eival ion pe povada.

Emiong, 6a eivat:

7 ?_ 5.5.5.5.5.5. _
% = 574 = 51 yvwpiouue 6Tl eival KClng: 5?5?5?5?5?5?5?5 =% Gpa 571 ‘%

6 6  5.5.5.5.5.
gf = 56-0 = 5-2 ywwpiCoupe STl eival Kal 23: 5222 g 23

K.O.K.
Me tnv €vvola autr) opiCoueE:

® H duvaun kdbe apiBuoU, didPpopou Tou Undevag, : :
e ekOETN apvnTikG eival (on pe KAdoua mou €xel av =— = (—)V

aplOunT TN hovAda Kal tapovouacTn TN duvapn

Tou aplOpoU autou Je avtiBeTo eKOETN.

., a B ) .
Ermeldn ta F Kat -~ elvat avtiotpogol apLouol,

1
OMwe Kal Ta a Kat o oMV ponyouuevn Oxeon,

(5= (5)"
eEAyoupe TO cuuneEpaopa OTL LoxUEL: B a

¢ O 1016MTEG TWV DUVAUEWY UE EKBETN PUCIKO, TIOU PABape otnv TIEoNYOoUUEewN
napdypa@o, 1oxXUouV Kal yia TIG QUVAUELS He EKBETN akgpalo.
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[TAPAAEITMATA - EGAPMOIE2
4. Naunodoyiorodv ot duvdueig: (a) (-2)7°, (B) =373, (y) (-234567)°.

= o5ty B -3 =K () (-2345690=1

9. Naunoloyiotouv ot THEG TwV MTAPACTAOEWV:

@ [FOF. )37 (1) (-2 (28, ©) 7.
Nvon

@ [-37)2

(-3)22=(-3)6 = 129

33-(-2) = 33+2

®) 3%:32

35 = 243

) (-2 - (-2)¢ = (-2)9+¢ = (-2)10 = 1024

-3 - 3
& S = ()= (1) == h= g

3. NaunoAoyiorouv or duvdueig: 1071, 102, 1073, 1074, 10-°, 1075, 1077

N\van

1—7— =
101=—Lr=15=0.1

2=_1 _ 1 _
10-2= Ly = 1 5=0.01

P I
10-3= 5= Zgg =0.001

41 _ 1 _

10-5= 0 W"O 00001

=1 1 _
10-6 106 ~ 1000000 =0,000001

3=_1 _ 1 -



- 142 - Megooc A’ - KepdAato 70 - Oetikol kar Apvntikol ApiBuol

A2KH2EIZ KAl TIPOBAHMATA

1 JuunAnpwoe Tov mivaka:

8 v @ @ (§) ca? oB

1 5 1
2 255
B R
2 2
10 -10 0,01

9. YNOAGYI0€ TIC TIUEC TwV MAPACTACEWV:
A= ()P4 ()24 ()4 (1) (1) (12

B = [(2PPI-32 2 +[(-23.52(235 %P, I =L07 4 (—736;)4_4 - (—%3—3.

3. Boeg roiog and Toug apiBuoUs: 7—70 10%-5-2, # 108+ 10P, dev eivar duvaun tou 10.

), JuunArijpwoe Tov rivaka:
x 0001 001 01 -10 -100 2-10* 5-1073 %

Nl
|
(SIS

5. 2uunAipwoe Tov mivaka: e 103 102 10! 109 10! 102 10°
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A.7.10. Tumormoinuévn Hop®Pn} HeEYAAWV KAl UKPWV APLOpwWV

APA>THPIOTHTA

A’ H diduetpoc evig atduou udpoydvou eivar 0,00000000016 cm.
A Mropeic va diaBdoelc kai va Buunbeic eukoAa autov Tov aptbuod,

q""\ Tlagatngoviue oti widdgxel, agketr dvakolia oth ygagh wai Twv agidwiv Wov exegdfovw

WOV Wikgd usyetn. Ouws, n KatdAnAa Wgooaguoougwn xghon s “thiodolnuevns ogeris”
wv agiwiv, Wov udlaus otnv Wagdygago 34., yla Th ygagh TWv WoAV ugydiuv
agiwiv, wsogel va éontricel otnv avTiueTihdion Kau NS ygaprs TWV WoAV WKWy agtailv.

Il e ‘Onwe ot oAU peydAol, €101 Kat ot oAU kol aptBuol urmopouv va ypagpouv Gg TUTTOTIOINEVT
| LOP®T) KAl OUYKeKPLUEvVa ot Hopdn: a-107Y, dnou a eival évag Oekadikdg aplbuog e
z AKEPAILO PEPOC HeYaAUTEEO 1 (00 Tou 1 Kat pikpdTepo Tou 10 kal vV ualkd aplBud.

[TAPAAEITMATA - ECAPMOIEX
Na ekppaotel ue Turtonomuevn uop@rj To Bdpoc evaoc uopiou vepou, rou eivai:
0,00000000000000000000029 gr.
Nvaon
a va ekppdooupue To BAP0G evoqg popiou vepou e TNV TUTTOTIOINUEVT HOPOT] TIPETIEL
% va Bpoupe ekeivn TN duvaun tou 10 mou, dtav oAAamnAactdoet evav dekadikéd aplBud
he éva povo aképato Ynoio, divel Eavd to mapandvw BAapog. AnAadn:
0,00000000000000000000029 gr=2,9 - 10-3

N _—
—

23 Bgoeic

Ma va Bpouue Tov PUOIKS aplBud v (o omolog pe apvniké mpdonuo eival ekBETNG Tou
10) petpdue méoeg BEoelg Pog Ta de&ld TIPEMEL va PETAKIVNOel n uNodIAoTOAR (WoTe
va TipokUPEel 0 OekadIKAG aplBUOC a TIoU €XEl AKEPAIO PEPOS UEYAAUTEQO 1 (00 Tou 1
Kal UIkpdTteEOo Tou 10).

9 Na ekpoaoTouV e TUMTOTIOINUEVT LOPPT) Ol apPIBUOL:
" (a) 0,123456789, (B) 0,00000003598, (y) 0,000008:1000000
nvaon (0) 0,123456789=1,23456789-10~", (B) 0,00000003598=3,598-1078,
(y) 0,000008:1000000=0,000000000008=8-10""2 Q@

ASKHXEI> KAl TIPOBAHMATA

1. [pdye ue Tunoromnuévn LopPn Toug aplOUOUG:
(a) H andoraon ng - 2eArjvng eivar 384.400.000 m.
(B) H nAiia g I'ng eivar 4.500.000.000 £1n.
(y) H andoraon ne - HAou eivar 149.600.000 km.

2. H udZa tou aréuou tou udpoydvou eivat 1,67-10727 gr.
Na Boeic nooa droua reptexel 1 gr udPOyovou.

3. [odwe ue TuronomueEvn Hop@r Touc aplBUoUG:
(@) H diduetpog evog ruprjva arduou eivar 0,00000000000001 cm.
(B)  To Bdpoc evog uopiou adatiou eivar 0,000000000000000000000097 gr.
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Avakseatalwan

Axggatol agifuol: s <4 -3,-2 210,12, 3, 4.

Pvaikol, Kadopnata, Nexadixol
(BgTikol Kal AgvnTikoi)

Pntoi agifuoi:

Oudonuot gntoi agiduol: Exovv To [dio wgdonuo

Etegdonuot gntol agifuoi: Exovv avtifeto wedonuo

Exeedfet TNV amddotaon onugiov ug TETUNUEWN

A3dAvTn TIUH gnTtov |al: , ) ’ ,
a add thv agxn O Tov dfova TWV gnTwv

Avtittetol gntol agibuol Ot ¢t¢gdonuot ue (dia addAvtn Tiun

Ava>(, t6e |a = a kaav a<l, 6 |al =-a

TTeafels uetafv gntwv agiiuwy

Id16TNTEQ TNG IPA0HBEONG: Id16TNTEQ TOU MOANATTAQCIACUOU:
® a+fB = B+a (Avtiuetabetikn)||® a-B = B-a (AVTILUETABETIKT)
e a+(B+y)=(@+B)+y (loooeraipiotikn) |® a- (B-y)=(a-B)-y (MpooeTalploTIKT)
® a+0=0+a=a ®a-1=1-a=a
® a+(-a)=(-a)+a=0 (a kaL —a, avtibetol)| ® q- % =%-0=1 (a KQl%O.VT(O’TpO(POl)
®a-0=0
Apaipeon Alaipeon
® a-B=a+(-P) ea:B=9 —q-1
P=p %%
ETTIMEPIZTIKH IAIOTHTA -
Tou ToAaNAactacuoy we MPOoC TNV MPdéodeon;: a(B+y)=a:B+a-y
Tou moAanAaclacuoU wg TIPog TNV apaipeon: a-(B-y)=a-B-a-y

TMgotegaildtnta TTodfswv
O Auvdpelg =» @ lNMoAanAaciaopoi & Alaipeaelg =» © Mpoobeoelg & Apalpeaelg
Ol mpdéelc ugoa otic napevOgoelc moonyouvral Kai yivovral ue v naparndvw ogiod

AYNAME |2

Ogtounol |didtnTes Twv dvvaugwv
aV=a-a-a-....a (v popEqg) e gMa¥ = gMtV
To a Aéyetal BAon Kal To v EKBETNG e gtV = atVv
A =1kaa'=a e (aB)Y = a'-pY

_ (- 1\v v_oaY
GV:@” GVZ(E) .(%)ZF

E_V= EV [ ] Q“V=Q“V

(3 =& (a)

(6rou: a, B #0 kat Y, v puotkol aplBpol)

ll.
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©CXOXNO O

Ewavarmdtikés Epwthogls AvToafloNdynons
A. Aoknogls Zwetov h Nadovs

TomoBemoe €va “x” otnv avtiotoixn 6€on. 2370 NABOX
72+ (-5) =22 L1 [
1,2-02 =1 L1 [
22 422=-44 L1 [
78-8=072 L1 [ ]
35-9=-55 L1 [
35-45=-1 L1 [
615 = —11 L1 [ ]
3-84=-54 L1 [
617 = -9 L1 [

10. 59 - 64 = -5 L1 [ ]

B. Aokhogls ZvdArngwaons Keévov

1.

JUUMATIPWOE Ta KevA OTIGC MAPAKATW (00TNTEG:!
(@) (...8)+(...3)+(...6)+(...5)=+4 B) (...8)+(...3)+(...6)+(...5)=-10.
W(..3,7)+(...14,8)+(...5,2)+(..16,3)=0  (d) (...3,7)+(...14,8)+(...5,2)+(...16,3)=—10,4.

. Boec oo anid ta A, B, I, A kat E eival To ueyaAdtepo, av yvwpIileic oti:

A+ (-1)=B+3=T+(3)=A+4=E+ (-5).

. Boec ta aBpoiouara:

(@) 14 (=2)+3+(4)+ ... +49+(-50), (B) 1+(=2)+3+(-4)+ ... +(-198)+199.
BdAe ta yoduuata A, E, I, K, O, 1, P, Y kai Q ue avéouoa oelpd Kal yodye 1 AeEn
rou Bprikeg, otav: A = 4+(-1,5), E = -0,8+(-4,8), | =-0,8+4,8, K= 4+15,
O=08+48 M=08+(-08), P=08+(-48), Y=-4+(-15), Q=-4+1,5.

. MoAanAaociace avd duo Touc TeeIC pnTouc —6,5, 3,5 kKal —4,5 (e GAouG Touc duvatous

Tp0roug. (a) lMNooor Tpdrior urtdpxouv, (B) Nolog aro Toug TECoEPIG pNTOUG 29,25,
15,75, =22,75 Kai 15,75 wc anotéAeoua twv moAAanAaciacuwy autwv eivar Ad6oc,

. 2UUMANpwoE Ta Kevd oto oxriua: AV ywwplcelc oti:

T

| [15] |
la] 8] |

: Zuun)\n’p/wos Ta Keva ora oxnuara, ooo ®®0 96@9
av yvwpICeIc Otl. “ “ “‘
¥ oo oo

. Aokhoels AvTioToixions
Avtiotoixioe kdBe otoixelo ™G mowtne otnANG oto otoixeio TG dedtepnc OTNANG mou
Bydlel To idio anotéAeoua.

(@ (F14+(17)  (+3)+(-28) (B (+139~(-18  (+3~(+7) (y) (205910 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) 0,2-(-5)-(-09)-10 90
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To wagdsdovo Ths Avvas

H BIBAI0ONKN fTav mdvta oty (dla 6€on, amnd téte mou n Avva Buudrtal I {wr) TG
oe Touto To dwudtio. ‘Hrtav 1o TeAeutalo mpdyua 1ou €RAeMe TPV TNV TAPEL O
Urvog, agou To KPeRATL TS BPLlokdTtav akplBWS amevavtl.

Tng dpeoe oAU va tomobetel ota pdgla Ta RBiBAla TG, aA\d kat oTt dAAo ayarnouoe
eUploke Tavta 6€on otn pIken PIBAIOONKN. ZuxvA Ta PETAKIVOUCE KAl TA €PTIAXVE
AlAPOPETIKA YIa va Ta ayanroel TIAAL ard v apxn e vea didbeon.

Movo otoug “kuBoug” g dev dAade Tote B€on. ‘Epevav mdvta oto (010 pdgl mou
nrav YnAd otn peon nepimou ™G RIBAIOONKNG. Ekel Tou 10 BAEuua EmMe@Te TO
ouxvd. Av Kal To pd@l yla Toug KuBoug frav mavta 1o (010, Toug dAadle TaKTIKA
dlaragn. Extile kdbe popd pe AN Tpdmo Ta EUAva TTapalAnAertineda agrjvovtac
avdueoa kevd oav mapdbupa Kal TIOPTeS. 2T0 TEAOG TOTTOBETOUCE OTNV KOPUPT|, 0a
OTEYN, TIC MUPAMIOES KAl TOUG KWVOUQ.

KdBe Bpddu mplv EamAwaoel YUpLle TO PWTIOTIKO TOU YPAPE(OU UE TETOLO TPOTIO DOTE
va QwTtiel Toug KUBoUC TNC. To pwe TPUTIWVE amd Ta Kevd Kal Pe TIQ OKIEQ EDLvE
BABog oToVv XWPEO, OTIC OKEYEIC Kal OTa Ovelpa Tou ekave 1 Avva Afyo Tiptv 0 Urvog
™mQ KAeloel Ta BAEPapAQ.

‘Eva Bpddu 1o Eapvikod proupivt kat ) acuvnBiota duvarr katalyida avaotdtwoe TNy
neploxn. To pelua kOmnKe Kal To ottt Bubiotnke oto okoTAdL. H untépa g Avwag
dvayge éva kepl Kal To akoUunnoe oto ypage(o Q.

- Dgv Fégovue wote fa £l To @ws, kaAvTEga va koiundels, Tg elme n untépa Ing.
H Avva pioo&dnAwoe oto KpeRdTl kat Kolta&e 1o dwudTid TG KATw amnod 1o pw Tou
KeploU Tou Tpeuotalle. Ooeq PopES Kal av To EavAgepe OTOV VOU TNG TOTE dev NTAV
olyoupn av ritav Gvelpo 1 MPayuatikdTNTa auto Tou &(de ekeivo TO BPAdu.

‘OAa yUpw dikpuvav kat xdbnkav oto okotddl Kal povo ol “kupol” pueydAwoav Kal
guelvav va alwpouvtal GWTICUEVOL OTN JEOT TOU amépaviou XWeou. Aev NTav OpwC
ol KUBol Tou HEepe. 'Hrav ula olvBeon dAPOPETIKY, UIa AAAN KATAoKeur, KATL oav
Tov vao Tou lNMooeldwva oto 2oUvIo TTou guotale va TIAEEL PWTIOUEVOS OTN OKOTELVT
anepavroouvn. AlMAa Tou Bplokdtav ol Tupapideg e AyUTTTOU OTn OKOTEWVN
£oNUO, PWTIOUEVES amd TNV TtavoeAnvo. Mo miow frav 1o KoAoooaio Tng Pwung
KovTd otov kafedpikd Tou MiAdvou kal oto Bdbocg Ta Metéwpa mou pwTtidovrav and
TOug Kepauvoug. Kdarola otiyun) Tng eAavnke ott €ide oto BdBog t MoveuBaotd 1
uropel kat ™ Zavropivn, pe Ta omiTia oKapPaAwuéva oTnV Kopudn yia va owboulv
and ta vepd. Metd, frav oiyoupn Nwg (de pwTiopevo Tov MNapbevwva ylati yvwploe
Ta Tpiywva ota astwpard tou. Kal auéows Alyo mio kel 1o OAupriakd otddlo
LUEPA TNC HEYAANG YIOETNG VA ATOYELDVETAL UECA Ao TA TUPOTEXVAMATA.

- O¢¢ WOV OKE@PTIKE, Tl ouoQeld. BdAs ¢ov To
@Ws Kal dog Ug va 8dlw gyw To oXHua va
@TIAFOVUE Al TNV agXi Tov KIouo.

- EwtéNovs righe To ews, akoUoTnke N pwvn
G UNTEPAG TNG.

- Dev gwoovoa avtd To @ws, Océ oy,
Wibuploe pe mapdrovo n Avva...




Baoik€c Nl'EWHETPIKEG €VVOIEQ

2xedldlw kat oupPoAilw emineda, onueia, ubeieg, eubUypauua Turiuara, NueVbeies kal NuIEmeda

Aiakpivw ™ dlapopd avdueoa oe euBUypauuo TURua mou opiZetat and duo onueia kai oe ubeia mou dlEpxeTal and duo oneia
Tvwpilw dtt and duo onueia diEpxeTat pia povadikrj eubeia, eva anod €va onueio diépxovral Anelpes euBeieg

Tvwpilw ont and tpia un ouveuBelakd onueia iEpxetal va Lovadikd eninedo, eva ano éva ij duo ompeia dlépxovral dnelpa enimeda

Karavo mv éwota g ywviag kat oxedldlw, auuBoAilw kat dlaBdlw ywvieg

TMwpilw Ta eidn TwV ypauuwy kat dlakpivw TIG KUPTES e TIG N KUPTEG TOAUYWVIKES YOAUMES

Tvwpilw Vv Evola Tou eUBUYPGHOU OXHUATOG Kat Slakpivw To KUPTG ano To jn KUpTo euBlypapuo oxrua
Tvwpiw 6Tt duo eubUypauua oxruata eivat (oa av auumimrouy, dtav TornofetnBoulv To Eva ndvw oto dAAo @

Tvwpifw JTt kaBe euBUYPQAUHO TUTLA EXEL TUYKEKPILEVO UIKOG Kal TO UMoAoYilw

[VwpIlw TIG LIOVADEG ETPNONG UITKOUG OTO OEKAOIKG LETOIKG aUOTNA, TOV OULBOAIOUG TOUG Kal TIG LETAEU TOUG OXETEIG
[vwpilw dtt dUo eubUypauua TURuaTa eival (oa av kat Gvo av EXouV (oa rkn Kat ouykpivw eudlypauua TUIuaTa Le Tov
Xdpaka kat e Tov dlaBrim

Karaokeud{w Tunua 600EvTog urikoug Le apxri yvwoTo onueio mdvw oe yvwoTr eubeia kat va Bpiokw v andoraon onueiwv e xdpaka
Tvwpilw dtt kaBe Turjua Exet Hovadikd peoo kat To mpoodlopilw Le T Borbela Tou xdpaka

Bpiokw T0 €GO eVOG eUBUYPANUOU TURUATOG LE TOV Xdpaka

[vwpiw ot To eubUypajuo Turua AB glvat ) LIKOOTEON O UITKOG YOQUN amo OAES TG YRAULES Mou oUVOEOUV Ta ompeia A kal B |

e £= o =

Mropw va mpoobeTw Kat va apaipd euBUypauua Tuniuara

Tvwpilw ott kaBe ywvia Exel LoVadIKO LETPO, TO UmoAoyiw kal yvwpilw 0Tt QUTO €EapTATal |1OVO Ao TO «GVOlya»

TWV MAEUPWV TNG

Tvwpilw ™ Bacikn Hovada HETPNONG YWVIGV Kal UTOAOYI(w LE LOIOOYVWHOVIO TO UETPO TOUG

SUYKPIVW YWVIES [ie lapaveg XapT( 1) Le LoIPOYVWLUOVIO Kal YVwpIilw OTL 6U0 YwVIiES elval (0eg av Kat IOVo av EXOuV To (d10 HETPO
2xedidlw ywvieg otav yvwpilw To UETPO TOUG

Tvwpilw Tt eivat n 3IX0TOHOG MIag ywviag, 0Tt KABe ywvia Exel Lovadikrj OiXoTOUO Kat T oxedId(w

[ o

Tvwpilw kat oxedldlw didpopa eidn ywvidv (o&eia, 0pbn, aupAeia)

Aamotdvw e ™ Bonbela Tou Holpoyvawpoviou av Lia ywvia eivar o&eia, 0pbn 1 aupAeia kat note duo eubeieg eival kABeTEG
ueTa&u Toug

lwpilw ot and éva onueio dyetal uia kat Povo KABe oe pia eubeia kat T xapdoow (e T PoNBela TOU LOIPOYVWUOVIOU

1} Tou yva@uova

Tvwpilw Kat oxedladw epe&ig ywvies kat unoAoyi{w To dépotoua dUo 1j Kal MEPITOOTEPWY YWVIWY

Twpilw ndte dUo Ywvies eival MAPANANPWHATIKEG Kal TOTE OUUMANPWUATIKEG

Tvwpilw T, dTav ot N Kowveg MAEUPEG U0 EPEENG yw IV Eival avTiKe(UEVES NUIEUBEES, Ot YwVIES lval TapamANPWUATIKEG
Kal avTioTP6pws

Tvwpilw T, dTav ot pn Koweg MAEUPESG dUO EPEENS ywviwy eival KABETES NUIEUBEIES, Ol YWVIES Eival CUMMANPWHUATIKEG Kal
QvTIoTPOPWEG

YroAoyiw kat oxedIdw TV MapamAnowaTiKy Kat TN CUMMANPWUATIKT] LIag Ywviag

Tvwpilw ndte dUo ywvieg Ayovral Katakopuriv, GTi O KaTaKoPUPNV YWVIES eival (0eg Kat oxedIddw U0 KaTaKopuPHV Ywvieg

Tvwpiw néte dUo eubeieg eival mapdMnAeg kai 6Tt av dUo eubeieg eival KABeTeg o pia Tpitn, TOTe Ba eival UETAEU TouG MapdMnAeg
Tvwpi{w dtt and va onueio ekTog eubeiag dyetal pia kat uovo uia eubeia mapdAnAn mpog autriv kat T xapdoow e T
BoriBeta Tou potpoyvwioviou 1j Tou yvduova

Karavow Tt onuaivel andotaon onueiou and eubeia kat v unoAoyi{w
we T Boribela Tou yvwova Kal Tou xdpaka

Karavod Tt onuaivel andoraon duo maparidwv kat T unoAoyilw
e TN BoriBeia Tou yvdova Kai Tou xdpaka

Karavod v éwola Tou KUkAou, avayvwpi{w Ta oTolxela Tou Kat Tov oxedld{w
Alakpivw Tov KUkAO and Tov KUKAIKG Sloko kat axedldlw e kavova kat Staprtn
éva Tplywvo, dTav divovral ol TEEIG MASUPEG TOU

Tvwpilw OTt WG UETPO eVOG TOEOU OpIlETal TO LIETPO TNG AVTIOTOIXNG
enikevTpng ywviag kat 6t atov idlo KUKAO (1j o€ (00uG KUKAOUG), (0eg
enikevipes ywvieg Baivouv oe ioa T6&a kat avTioTpOPws

Karaokeudlw, e kavéva kat dlaprt, ywvia ion ue dedouévn kat oxedidlw
e kavova kat Slapnt Eva Tplywvo dtav divovrat: (a) dUo MAEUPES Kat
TMEPIEXOUEVN Ywvia Kat (B) uia mAeupd Kat ol POOKEIUEVES YWVIEG

Alakpivw av pia eubeia eival Téuvouoa 1j ePanTougVn Tou KUkAOU Kat axedidlw

é )/ \< /\ é | AH Z NV EQANTOUEVN EVOG KUKAOU O€ Eva onpeio Tou
(AkMAz< Mepinoy To 3 OO NLX.)
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B.1.1. Znueio - EuBUypauuo Tunua - Eubeia - Huleubeia -
Eninedo - Huleninedo

270 Anuotikd udfaus Tis bacikes yewusToIKEs gwvvolgs diws onusio, svieia, edhsedo al ywvweioaus ta
WA YEWUETQIKA oXHUATA dws Telywvo, WagalAnAdyQamuo, TETQAYWVO Kal KUKAOS.

Twega, agov favadvundovius avtes Tis EWolgs Kal TA OXAUATA, Wadogoviue va avajnThiooviue WEQLoooTEQA
XAQAKTNQIOTIKA TOVS OTOIXE(d, VA AVAKAAVWOVUE TIS (JIOTNTES Tovs Kal VA 8QoXwgloovue o¢ o
ovvieta oxnuata. ‘Etol a aokricoviug Wegloodtego tnv Wwagatngntikdtntd uas, fa eAtiwooviue thv
avtilngn kau Ga ogyaviiooviue kalvTega Tis okévels. As agxioovius Aotdov.

, APA2THPIOTHTA 1n

W [ldc umopeic va ovoudosic 1o oxnua MIac
\ TeVIwuEVNC KAWOTNAC,

\ To oxrjua rmou @ailvetal o KAtw anoteAeral ano
W uepikd onuela to gva dirmAa oro dAAo.

Mrmopeic va 1o xapaktnpioelg ue Tov idlo 1odrno; Ki av oxi, yiati;

APA>THPIOTHTA 2n

Alvovral 1pia diapopetikd onueia A, B kat I". ‘Evwoe 1a ue eubuypaupua tunuara, avd
ouo, Kal dwoe ovouaoia oe OAa Ta eubUypauua TUNUATa mou oxnuaticovral.

Tt napatnpeelc;

A
[ ]
, . A B r
In WegidTWon: In weghstwon: ® o °
° °
B r
Ovuduaocte - Mabdaivovus
To onueio
=3 . ® H dkpn Tou HOAUBLOU pAG, Ol KOPUDES eVOG OXNUATOG, é
[[f N WUTN plag BeAdvag, pag divouv Tnv €vvola Tou onueiou.
To eubuypaupo TuHua
A B
® Mia tevtwpévn KAwotr) pe dkpa A kat B pag divel pia o )

elkdva TNG €volag Tou euBUypappou Turpatog AB.

® Taonuela A kat B eival ta dkpa Tou eubBUyPAUUOU TUNUATOG.

® /éue ot Ta onueia A kal B opiCouv 1o eubuypaupuo turua AB

¢  Karaokeudloupe €va eubUuypaQuuo TUNnua, A . B
ouvdéovtag duUo onueia A kal B, pe |
BorBela evog xapaka (“kavova’).
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H eubeia -

*

H nueubeia

Q>

g—)

| e

Edv mpoektelvoupe ameploplota €va eubUypauuo tTuiua AB, TOTEe TO VEO OXNMQ,
rou dev €xel oUTe apxn oute TEAOG, AéyeTal eubeia.

JUpBOAICoupEe ula eubela pe eva UIKPO ypduua armd Ta apxIkA Tou aApaBrtou, TuX. (€),
N de dUo uIkpd ypdupata amd ta TeAeutaia tou aAgaBrtou TLX. XX, Y'Y.

A B

A\ 4

> And éva onuesio diEpyovtal
dnelpeg eubeieq. A

P And dUo onueia diEpxeTal pia
povo eubeia.

—QX>
j)w

Edv mnpoekteivoupe amepidplota
gva eubuypaupo Tunua AB meEpa
and 1o éva uévo AKPo Tou, TL.X. TO
B, T6Te TO V€O OXNUQ, TIOU €XEL apXN
TOo A aA\d dev €xel TENOG, AgyeTal
nueuBeia.

o>

H nuieubeia oupBoAiCetal pe €va y
KepaAaio ypduua mou dnAwvel Tnv
apxn TN Kat éva uikpd amd Ta
TeAeutaia ypduparta m.x. Ax, By KA.

ow

» Edv O eival éva onueio mg
euBelag x’x, TOTE PE APXN) TO
O opiCovtar dUo nuieubeieq
Ox kat Ox’, ol omtoleg Aéyovtal X X
avTikelueveg nuieudeieq.
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APAXTHPIOTHTA 3n

Exeic akouoel ekppdoelc onwe: “21o eninedo Tou opidovra ¢paiveral va xdverar o

dpduoc”. "O1 xwpec TG Auonc gxouv ugnAod eninedo avdntuéng”. “H emninedn 06dvn

T

elval kaAdtepn ano v kupth”. “Or oxéoeic Touc Bpiokovral oe KaAo eminedo”. “H
erpdvela Tou edAQouc otV neploxn autn eivai eniredn”.

AMd kal otov UAIKO KOouo, mou Pploketal yUpw Hag, MIopelc va Oelc Kal va
avayvwploeic MoAAEG enimedec empdveleg. Touc TolXous NG Tdénc, TV 0poPn Tou
dwuariou, €va KAdPO, TNV MioTa MEOCYeiwonc, TNV EMQEAvela TOU NPEUOU VELOU, TOV
1onuePIVo e I'ne.

[o1o XapAKTNPIOTIKO 1) OVoUQaoia UMOPEIC va OWOEIC OE [lQ TETOIA ETIPAVEIQ,

Ovuidunaocte - Madaivovue

To eninedo

*

To nuuerinedo

€
Eninedo elval pia emgdvela, mdvw oty orola /
L epapudlel mavrou 1 eubela ypauun.

P> ‘Eva eninedo emnexteiveral anepldplota.

ow

P And Tpla pn ouveuBelakd onueia diEpxetal £va
povadikd emnimedo, evw amd éva 1 duo onuela
dl€pxovral drelpa ernimneda. n

>0

€

P> Kdbe enimedo xwpilel Tov xwpo oe dUo ugpn, wate, av \
BéAoupe va epdooupe anod To €va UEPOG TOU XWPEOU \
OTO AN\O, MPETEL VA dlATIEPACOUE TO ETIMEDO. '

H ovopaoia tou emnédou divetal pe éva ke@alaio n :
YPAupa Tou aAdpntou t.X. M, P, Z KA. \

Kd&be eubBela evog emumédou 10 Xwpilel oe duo

nuienineda.
N,
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[TAPAAEITMATA - EOCAPMOI'EX>

Ac ndpouue anod Ta yYvwotd Jac oxnuaTa To Tolywvo, UE KOPUPEC Ta onueia | 8
A, B, [ Kal TO TETPATNAEUPO, UE KOPUPES Ta onueia A, B, I, A kai ag douue, %
rfola ovouaaoia gxouv Ta eubuypauua Turuara mou BAEMouuE oTta oxnuara autd. i

Nvan :
>10 Tpiywvo ABIT, Ta Turuata AB, BI™ kal A rou
opiCovtal and dUo KOPUPEG, AEyovial TIAEUPEQ
TOU TPLYWVOU.

To terpdnAeupo ABIA e kKOpUPEG Ta onueia A,

r
B, I', A €xel mA\eup€qg Ta Tunuata AB, BN, TA, AA A B

mou opiCovtal amné dladOXIKES KOPUPEG.

Ta turuata Al kat BA, mou opiCovtal and un

OladOXIKEG KOPUPEG, A€yovial Jlaywvieg Tou

TETPATIAEUPOU. A .

9 Eorw toia onueia A, B kat I mou dev avrikouv Kat 1a Tpia o€ uia eubela. Néoec eubelec
repvouv and 10 A, [160ec and Ti¢ eubeiec autec rmepvouv and 1o B; To I eival onueio
e eubeiac AB;
Nvon
A6 1o A dlépxovtal drelpeg eubeleq. Mia armd
autég nepvdel kat anod to B.

Emedn ta onueia A, B kal ' dev avrkouv kal ta
Tpla oe ula eubela, To onuelo I dev pmopel va eival
onueio g eubeiag AB.

3, 2710 oxnjua gaivovral ievre onuela, tTa A, B, I, A kat E. Na xapdéete dAa ta eubuypaupua
Tunuara, mou xouv dkpa ta onueia autd. 1ooa diapopeTikd eubUypauua Turuara

Nvan A
KdbBe onpelo eival dkpo evog amnod ta T€ooepa eubuypauua
TUNMATA, TIOU TO CUVOEOUV e Ta UTtOAoITa TECOEPA ONUE(a.
Enopévwg: E B

To onueio A eival dkpo Twv Tunudatwy: AB, A, AQ, AE
To onueio B eivat dkpo Twv Tunudtwy: B4, B, BA, BE
To onueio I elval dkpo Twv Tunudtwy: A, e, T4, TE
To onueio A eival dkpo Twv TuNudtwy: A4, AB, A, AE
To onuelo E eival dkpo Twv TUnudtwv: EA, EB, ET, EA
>Ta napandvw, KABe Tunua epeavicetal duo PopEg .xX. To AB kat BA, apou To Turua

€xel dUo dkpa. ‘Etol, oto oxnua, dev eival eikoot (20) dlAPOPETIKA TUNHATA, AAAA
déka (10) ta: AB, AT, AN, AE, Bl BA, BE, A, TE kat AE.
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AKHXEIZ KAl TIPOBAHMATA

1 JUUMTATIoWOE T TTAPAKATW KEVA:

(@

,*..{ .

(v)

()

(€)

Mia tevtwuévn kKAwotr ue dkpa A kat B uac divel tnv eikdva g vvolac Tou

dkpa Tou, A Kal B, maipovouue TO OXTUQA TTOU AEYETQL .........o.cooovoooeo .
AV poeKTeivouue arepidplotra Eva eubuypauuo Tunua AB nepa aro 1o Eva
UOVO dKPO TOU, T1.X. TO B, Maiovouue TO OXTIUQA TIOU AEYETQAL ..o .
.............................................. Agyovtal dUO nuIEUBEIEG TTOU EXOUV KOIVI] apXT] KAl TTOU
ol dUo uadi aroteAouv ia subeia.

H erpdvela, ndvw otnv oroia n anepioplotn eubela ypauun epapudler mavrou
OACKANEN EVALTO ..o .

9. Na dwoeig dikn oou ovouaocia og 6Aa (a) ta onueia kat (B) Ta eubuypauua Tunuara
TWV MAPAKATw eUBUYPAUMUWY OXNUATWYV.

3 ldpe ta onueia A, B, I, A ndvw oe uia eubeia oK
kKai gva onueio K mou oev Bplokeral omnv x' X

napandvw eubeia. Evwoe 1o K ue ta A, B, I, A

> 0
[ve B
-
>

Kal ovouaoe dAa ta eubulypauua Turjuara Tou
oXNATOoG.

) lavw oe uia eubeia x'x naijpvouue dUo onueia
" A kat B. OvOuQoE TIC QVIIKEUEVEC NUIEUOEIEC

O £
O o
A B

rmou &xouv apxri To A Kal TIC QVTIKEUEVEC

nuieuBeiec rmou Exouv apxn 1o B.

210 dmAavd oxnua xdpaée TIC QVTIKEUEVEG
nuteuBeiec Twv nuieubeiwv ABx, Bly kai Az.

2tov dimAavo xdptn gaivovral €&l (6) moAslg e EAAAdaG,
rou o€ Bplokovtal avd TpEIC otnv dla eubeia:

A (AAeEavdpourioAn), P (Podoc), H (HodkAegio), X (Xavid),

K (Képkupa) kal © (Beooalovikn). Mmopeic va oxedldoelc
TIC art’ eubelag agPOTTOPIKEG OUVOEDEIC UETAEU TwWV TTIOAEWV
autwv; OvOuQoe TIG OUVOEDEIG QUTEG XONOIUOTOIWVTAG TA
yodupara Twv oAswv. Mmopeic va Bpeic mooes TETOIES
OUVOEOEIG UTTdpxouV, dIKaloAOYwVTac KatdAAnAa tnv
andvrnor oou,

APAXTHPIOTHTEX ['IA TO 2TIITI

. 2xedlaoe gva noAuywvo mou va gxet: (a) Niyotepeg dlaywvieg ano nAsupsg, (B) dio
aptBud dlaywviwv Kai TAeUpwV, (y) ELIOOOTELES dlAYWVIEG ATTO TTAEUPEG.
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B.1.2. Twvia - M'papun - Enineda ox\uata - Eubuypapua oxriuara -

‘loa oxnuata
(?

S APASTHPIOTHTA 1n

gy
[ [Upw pag undpxouv dlapdpwv 0BV YWVIES, UEPIKEG Ao TIG Oroleg PAETOUUE OTiG

NMapakdtw EIKOVEG. Tt KOIVO XQPAKTNPLOTIKO EXOUV,

lMooondbnoe va TG neplypdyels, xwplc va o ennpedclel n UAIKT TouG uttidotaan).

OpiCovTtag t™n ywvia
>xedldadoupe 0" €va pUANO XapTi dUo nuieubeieq

Ox kat Oy, pe kowr] apxr To onueio O. M, y
Ol nuieuBeleq xwpiCouv To eminedo oe dUO MEPIOXEG
|'|1 Kal I_I2.

(o} n,

®  KdBe uia and 1ig meplox€g auteg padl pe Tig
Y 'E nuieubeleq Ox kat Oy ovouddletal ywvia.

® H "ukpdrepn” (M4) Aéyetal KUpTA Kat N AAAN
(M) Hn kupT.

® To onueio O Aéyetal KopuPr] TNG Ywviag kat ot
nuieubeleg Ox kat Oy Agéyovtal MAEUPEG TNG
ywviag.

¢ Tic ywvieg nmou oxnuatiCovral Tiq cupBoAiCoupe
xOy 1 yOx (10 ypdupa g Kopuepng O
ypdgpetal ndvta otn uéon) 1 e éva KO
yPduua, TLX. ‘0.
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PN N Twvigs ToLywvov
‘Eva tpiywvo ABI™ éxel Tpelg ywvieg, Tnv A, ™ B katm I,

A
Otav Aéue, T1.X. n Yywvia A Tou Tpywvou ABIT, evvoouue
™ ywvia mou €xel MAeUpEQ TIQ nuieubeleq AB, Al kal
TEPLEXEL TO TPIYWVO.
H ywvia A AEpe OTL MEPLEXETAL UETAEU TWV TTAEUPWV AB g r

Kat A" Tou TpLywvou.

AN
Axkoua Ague ot n mAeupa BI™ eival anévavtt otn ywvia A, Twvigs TeTgadNevgov
N\ N\
evd ol ywvieg B kat IMelval mpookeipeveg g nmAeupdg

BI.

To tetrpdmnAeupo ABIA €xel Tté00eplq ywvieg, ToU
KaBeuld Toug TeplExel To TeTpdmnAeupo. OL ywvieg auTteq n
elvat ol A/A\B, ABT, BIA ka MAA, Tou ypdpovtal

, Pas A NVAN as ,
arnAa A, B, I" kal A avtiotolxa.

APAXTHPIOTHTA 2n

[Moiec ywviec Kal Tt eidouc oxnuara
oxnuartiCovral aro TG eUBeieq
ToU dImAavou oxriuaTog;

3 r
B
4
A
-
/A TB E\

EuBuypapua oxfjuata

TeBAaouévn ypauun eival To oxrua mou aroteAeftal and dladoxIkd eubuypauua
Tunuara, Ta onoia dev Bpiokovtal dOAa otnyv (dla eubeia.

EuBuypappo oxnua ovouddletal kdbe teBAacugvn ypauur, Tng ormolag ta dkpa
OUTITTTOUV.

Mia TeBAaouévn ypauur ovopddletal kuptr, otav 1 TpogkTaon kdbe mAeupdqg g
agr)vel OAeg TIC AAAeC TAEUPEG OTO (D10 NuleTimedo. AlAPopeTIKA AEYETAL UN KUPTT).

TefAaousvn yoauun Evivypauuo oxnua
B r B r
A A A A
Kvgtn Kvgtd
E
) <) E
H z H Z
B A
! AI jA )
un xveth o nh Kveto
A E H z
e E
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‘loa oxfuata

® AUo eublypauua oxnuata A€yovral (oa, av ouumintouv, dtav Ttonofernbouv
TO éva enmdvw oTo AANO e KATAAANAO TPATIO.

® >ra {oa oxnuara, Ta oroxela mou cuprirtouy, dNAAdT) Ol KOPUPECS, Ol TIASUPEG KAl Ol
ywvieg, ovouddovtal avtioTolxa oTolxela Twv oxNUATWY auTwy.

[TAPAAEITMA - EOAPMOIH

¥ Na xenoiuorioinBel dlapavec xaoTi, yia va olarmotwbel n 100TnTa Twv OxXNUATwy OTIC
napakdTw MEQIMTWOEIG:

TTeghstwon 1In

Tlgghstwon Zn A B

S1oépouue To dlapavéc xaptl  «

Mapatnpoupe Ot
¢  OuavrioTolxeg MAEUPEG KAl Ywvieg TwV (Owv oxnudtwy eival (oeg.
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A2KHXEI> KAl TIPOBAHMATA

4. Na ovoudoeig ue Tpia yoduuara TG YwvIeg Moy ONUELDVOVTIAl OTO CXIUA:

Z A
L B
B K A% B A
B
A H A

r
@ (©) v) ©)
9 Na oxedldoelc va tplywvo ABI. (a) [Noia ywvia Tou Tolywvou MEPIEXETAL OTIC TMTAEUPES
AB kat BlI'; (B) lNoia niAeupd eival anévavr and m ywvia [, (y) lNoiec ywvieg eival
MOOOKEIUEVEG OTnV TTAcUpd Al Y

3. Na YOQUUOOKIAOEIC Kal va oVOUdOEIG TN Ywvia oTnv oroia
avnkel To onueio A. oA

2, 2710 AinAavo Tplywvo va oVoudoelg A ™ Yywvia rou eival ° X
" anévavil otn peyaAdtepn nAsupd, B ™ ywvia mou eival
arévavtl otn UIKOOTEEN MAEUPd Kal r ™V 10t yowvia.
(a) lNotec ywvieg elvar mpookeiuevec otnv rnisupd Bl
(B) lNoia ywvia Boloketar arévavtt and v nAevpd AB;

5 TortoBstnoe gva “X” orn B€on rmou avtioTolxel oTn owotn arndvrnon.

(@) B)

EYOYTPAMMA  KOPY®ES [AEYPES — APIOMOS APIOMOS OPIZOMENQN EYOEIQN
SXHMATA 1 2 3 4 5 1 2 3 45 SHVEQN 1 2 3 4 5 6 7 8 9 10 1112 1314 15
FQNIA 2
TPIFQNO 3

TETPAMAEYPO 4

MENTAMAEYPO Z

& pAPA2ZTHPIOTHTA T'IA TO 211ITI

Exelc naiéet ote 1o TANGRAM; Zxedlaoe o’ €va xapti 1o dinAavo TeTpdywVvo oxnua
ue mAeupd 10 cm kal UETA KOWe Ta OKTW Koupudtia. [Npoordénoe va @rdéelc ta
MapaKdTw OxXTHaTa XenolUorolvTac KatdAAnAa kouudrtia ar’ autd.

N

y U N
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B.1.3. M€tpnon, oUykplon Kat LlodtnTta eUBUYPAPUWY TUNUATWV
- Antéotaon onueiwv - Méoo eubUYypPAUUOU TUNMATOQ

ZTa Wgonyovugva gldaus Tov TROWo Ug Tov odolo JladioTWVovuE TV L6STNTA JVO YEWUETQIKUY
oXnuaTWV. To audovaTego oxXHua, Tov odolov To Wrikos wdogel va ustgndel, eivau to evivygauuo
TUAUA Kol aadoTeNel baoikd oTolxelo Twy dAwv gvivypduuwy oxnudtwy. T glval duws ugtgnon
Kaul Uovades Uhkovs;

ISTOPIKH ANAAPOMH @

Ard 1a oAU naAid xpovia, ot avdykeg NG {wng, Uoxpewoay TouG avBpwrious va UETPTo0UV
didpopa ueyedn. Na va eEunnpetouv ol UETPTOEIC QUTEC EMPETTE va xpnoiuoromnbouv otabepd
untodelyuara, 1a oroia va diabetel o kabgvag ornoiadnnote oTiyun 1a xpelalotav. Apxikd otn
UETONON Xpnouoromeénkay 1a UeEAn Tou avBpwItivou owuatog aAAd kal o Bnuatiouds, To
dvolyua Twv xepldv kai o uyog. Etol, dnuioupyribnkav ol povadeg, onwg: ol “DAKTUAOL”, ol
Toédeg”, o ‘maNdueg” k.a. Autri v naAid ouvriBeia eéakoAouBouue va epapudlouue Kal
onuEPQ OTIC MTPOXEIPES UeTPTOEIC ag: “To taviaAovi BéAer duo ddkTula udkpeua”, “To xoptdpl
YnAwoe uia mbaun”, “To okdpog Exel unkog 40 nodia”, “Ta diktua epraocav ot 50 opyIee”,
“BdAe oto riotrjpt €va ddkturo kpaotl”, “To névaAt xturugrar ota 11 Briuara”, k.Am. Ot povadeg
auTeG, av Kal MOAU xpnolues, doxioav va xdvouv v a&ia Touc O1oTt dev eival akplBelc, apou SAol
ol dvBpwrtol dev Exouv To (D10 Uyoc, Tnv (dia maAdun, To (dio rdxoc dakTUAwv Kat To [B1o dvolyua
oro Briua toug. Voo Suws avanTuooovTav ol avBpwnIvVEG KOIVWVIEG TOOO UEYAAUTEEN akpiBeia
xeeldlovtav 0pICUEVEC LETPNOEIC, ONMWG T.X. YA TO KTIOIWO Twv OTITIWV, TNV KATAOKEUT)
QOOEUTIKWV EQYwV, TNV KATAQUETENON NG yng, K.AM. 2tmv apxaia Atyurtto, uerd ard kdbe
nAnuuupa tou Neidou, n Adorn kdAumre Ta ouvopa Twv KInudrwv. Yrrjoxav 10te eidikol
untdAAnAol, ot “apnedovdmnreg”, ol orolol ENOMTEUAVY THV TrENON TOU dlaXwPIoUOU TWV EKTACEWV.

JTIC KATAUETPNOEIC QUTEG A&yeTal OTt ékavav U’ va eldIKo oxovi ue KOUTToug, Thv “‘apredovn .

O1 apxaiot Arydmtior, ané v enoxn Tou Baoiréa Zéowatpn (kard
0V Hpddoto), Tnpodoav otoixeia ETONONG TwV EKTAOEWY TMOU
KaAAtgpyouoayv yia va ta EavaBpiokouv UETA TIG ETIOXIAKES TTANUUUOES
Tou NelAou rotauou.

AMwore Tew - petpla onuaiver ugtonon e Ing. AAMd kai ol
BaBuAwviol  xpnoiuorioiodoav OUYKeKpIUEva urtodelyuara yia va
uroAoyioouv 1O €uBaddv Kai Tov Oyko Oe TIOAAd mpdyuara

Kabnuepvng xonong.

Orav avantux6nke n enikoivwvia Aawv Kal Koarwy, (e
1a Taéidla kat To europlo, dnuloupyribnke n avdykn va
KaBiepwBoUV KOIVEG 1ovAOES UETPNONG Yia KAAUTEEN
ouvvevonon Kar aro@uyn Tnc Talarmwpiac Twv
UeTarponyv am’ m pia yovdda otnv dAAn, onwg rm.x.
ornv apxaia ABrva aro tov ZéAwva.
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To 1791, augowg uetd v Enavdoraon, n Falk Akadnuia avébeoe oe uia oudda
ermomudvewy, am’ OAec TIC xwpec ¢ Eupwnne, va Boouv gva anmAd ouotnua
povddwv ugtpnong. Ol uovddeg mou uloBetriBnkav TeAikd ndpbnkav and mm euon
Kat yia apddelyua n UEToNon Tou Unkouc kabiepwbnke va gxel uovdda 1o “UETPO0”,
rmou eivar o 1 and Ta 40.000.000 {0a KOPMUATIA TIOU XWPEIOTNKE O YNWvOG
| peonuBpwog mou diEpxetal ano to MNapiot. To ovotnua twv uovadwv akoAouBel

10 OeKadIKO ouotnua aplBunong, dnAadn eival €va OekadIKO ETPOIKO OUOTNHUA.
Metd andé éva apyd Eekivnua, to ovotnua autd kabiepwbnke kar to 1875 10puUbnke otn ZeRp
(oto MNapiot) To Alebveég Mpagpeio Métpwyv Kal ZTaBUWV, Ormou QUAAXTNKAV Ta KATAOKEUAOUEVQ
arnd nAativa npootuna “uetpo” kat “xiAidypauuo”.

To ovotnua auto Twv uovddwv dev uloBetrnBnke ausowc ar’ GAouc Touc Aaoug, mou reoTiunoav
va xpenoiuoroiouv 1a dikd TouG ouaoTrata, onwe 1a gixav ouvnbioel, nap’ Ao mou frav o
noAunAoka. 2tn vewtepn ENNABQ, kabiepwbnke e vouo, 1o 1959, 1o dekadikd UETPIKO oUoTtnua
Kal IoXUEL UEXPL ONUEPAQ. b
>mv AyylNa, v AUEPIKN KAl O UEPIKEG AKOUN XWPES, TO @@
ovotnua ueTenong eivar dwdekadikd Kai n Pacikn ovdda
urikoug eivar n udpda r yiapda (yd). H 1 yidpda (yd) daipeirar

oe 3 médla (ft), kai To 1 médl (ft) oe 12 vtoeq (in). O oxgoelg
TV povddwyv autwy UeTaét Toug aAAd Kai e To UETPO eival:

) V&
1yd=3ft=36in 1yd=09144m = 91,44 cm AR
1ft=12in 1ft=0,3048m = 30,48 cm /x)'ﬁy
1in = 0,0254 m = 2,54 cm S
2TIC [DIEC XWPES YIa UETPNON UEYAAWY QITOOTACEWV XONOIUOTTIOIOUV TO UiAL, TToU gival:

1 piAL = 1609 m = 1,609 km. 21 vautiAia xpnoiuorolouv yia uovdda Urkous To VauTIKO WiAL, TToU
elval; 1 vautikd piAt = 1852 m.
Métpnon kat povddeg HETPNONG
® [1ava ouykpivouue HETAEU TOUC eUBUYPAUUA TUNHATA 0dNyNONKaue otny avaykn
va xpPnolhorioloUhe Jia Koy povada ouykplong. ‘Etol, kdBe ouykplon evég
peyeBouq e TNV avtiotolyn povada Agyetal HETpnon.

‘ETOL, yia T0 urkog €xoupe Ot

® Movada unkoug eivat To “pué€rpo” (m).

P Ma va petpriooupe, Aotmdy, éva eubBUypaupo TUNHA, XPENOlUoToloUue éva
avtlypapo Tou HETPOU Kal KAVOUUE T oUyKpELon W autod, Omwg EXOUNE UABEL.

P Edv Ouweg TO UAKOG TOU euBUYPAUMOU TUAUATOC eival oAU peyaAUtepo 1
TOAU UIKPOTEPO amd TO UNKOC TOU PETPOU, ETIIAEYOULE, Yla TN UETPNON éva
oAAanAdoto 1 ula unodiaipeon Tou PETPOU YIA TOV OKOTIO AuTo.

¢ [0 va PETPrIOOUUE OXETIKA MIKPA WPrikn xenolgortioloUue, ouvnBwg, To

UTIOBEKAHETPO, TIOU efval TO éva 3Ekato (- ) Tou pétpou.

10

Ly e T T R R T RN RN AR AR AR TRV
bom 1"' Lo 3] 4' 5’ sl ':'Ih al~ a\' 1&

cm g S, 2 ¥ o e a 2 E] T
ﬂm\nn\nuhmhn'-'_.llll'm.u_lmlh|1|I|||||;Hil||uhllllunl'm|lulH’nm’mrf.ﬂmi’:m 1
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¢ [a yeyaAUtepa pnkn, onwa
T.X. €vav Tolxo 1 TIg dlacTAoElQ
eVOQ OIKOTIEDOU, XPNOLUOTIOI0UNE

) PeTpoTawvia. ) -‘r —
¢ [a oAU UIKpd Pnkn 1Y, T JIAPETPOo piag Bidag 1 to e
nMAxoQ ulag Aauapivag, xenotuomoloUue To TIaxUUETPO R —
1] TO MIKPOUETPO, avtioTolxa.
ONOMAZIA MONAAAZ MHKOYZ ZYMBOAO 2XEZH ME TO METPO
MOAAATMAAZIO 7 _
METPOY XINOPETPO Km 1 Km = 1000 m
METPO m
AekaTOUETPO A TAAGUN dm 1dm = %m =0,1m
YMNOAIAIPEZEIZ a 2 —z _ 1
TOY METPOY EKaTOOTOMETPO 1] TTOVTOG cm 1cm = T00™M = 0,01 m
Xihootdépetpo ) xthtootd6 mm 1 mm = L m = 0,001 m

1000
H oxéon ueta&u twv unodlaipéoewV Tou UETPOU elval n e&nc:
= todm=  100cm = 1000 mm

1dm = 10cm = 100 mm

1icm = 10 mm

H éwola s wddotaons onusiwv gival add Tis o ouvnBiouEves YEWUETQIKES EVVoIgS, oV
OWaAVTAUE oTh Twh X, addotaon dvo Wodewv kg,
s duws, ogifetal n awddotaon dvo anusiwy Kau s ™ UETQAUS;

¢ 'Exoupue ta onueia A kat B. Xapdloupe to eubu-

A B , .
YOOUUO TuNua AB Kal TO JETPAUE PE TO UTtodE-
0 1 2 3 4 5 KAUETPO. Bplokoupe OTL €xel urkog 3,8 cm.
3[3 ¢  Aéue 61 n andotaaon Twv onuelwv A kal B eival
3,8 cm «kat ypdpouue AB = 3,8 cm.
JUVETIWG:

® Andotaon dUo onueiwv A kal B Aéyetal To urkog Tou eubBUyPAUUOU TUNUATOG
,]Jf AB, Tou Ta evwvel.

b\~ [ognel, duwg, va mpoosEouue KATt ONUAVTIKO:

¢ Me 10 oUPBoAO AB evvooupe Tautoxpova dUo dlapopeTikd pdyuata: To eubu-
YPAUUO Turpa AB, aAAd Kal TO PAKOG autoU Tou eubUypaupou Turuatog AB.

¢ [a va &exwplooupe TO WPNAKOG, OUVNOWS XPENOIUOTOIOUNE TOV OUPBOAIOUO
(AB). AMN\G oto BIBAo autd, yia arAouoteuon, Ba ypdgouue anAd: prikog AB.
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Zvkvd axovis Th @gdon: “Bglokduacte 6To ugdo Tns diadgours.” xa
Kataladaivovue dti adtxovus v (dla aidotaon add Ta dvo dxga.
Tt ovoudjoving, Nouddv, ugoo tov evivypauuov TUAUATOS,

® Méoo evig eubuypaupou Tunuarog AB ovoudloupe to onueio M
TOU TUAMATOG, TToU améxel e&loou amod Ta dkpa Tou.

[TAPAAEITMATA - EOAPMOTI'EX>

1 Na oxediaotel 10 eubUypauuo Tunua A, to ornoio eival (oo ue to Tunua AB:
(a) ue 10 UMTOOEKAUETPO Kal (B) ue daBnm.

Nvan
A B (@) Me 10 UMoJeKAUETPO METPAUE TO eubBUYPAp-
po Tuua AB kat Bplokoupe ott AB = 3,2 cm.
0 1 2 3 4 5 >Tn ouvéxela mdvw oe ula eubeia € maipvoupue
¢3,2 eva eubuypauuo Tunua MFA pe pnkog (oo ue
3,2 cm, onwg delxvel TO OxXNUA.
r I A

(B)  Avolyouue Tov dlapnTn, wote n uia dkpn Tou
va akouprdel oto A kal n dA\n oto B.
MeTakivoupe Tov dlaBrn, Xwpelig va
peTaBAANoUPE TO Avolyud Tou.

Xapdloupue pla eubeia €.

TomoBeTouue TN pia dkpn Tou dlapnTn
oe éva onuelo ' TN € kat pe 10 AA\O
dkpo, Tou €xel TN ypaida, Bpiokouue
TO onueio A g €. Tdte To eubUypPAUUO
Tunua MA eival ioo pe 1o AB.

Na Bpebouv kardAAnAor tpomor ouykplone OUo eubuypduuwyv TUNUATwV Kal va
dlatunwbBouv Ta ouurepdouara.

O 10g TpdMOQ eival va KAVouue TN UETONON UE TO UMOOEKAUETOO.

1In 3eph8TWON 2n WephdTwon 2n Wephdtwon

A B A B A B

| LLLL] LLLR] RALLEINIA] LALA LLLTALRRIL Ak AL L ) W JAd B
L J— 2 3 0o 1 2 3 0o 1 2 3
AB = 17 e ¢1,7 AB = 17 e %1,7 AB=1Fcm v 1.7

r r A r A
|||||||||||l||||||||||i“|lII AL ASA AL L U s L AL AL ! LU ) g
o i 2%} 3 Dt b2 3 P i W R
A= 24 ¢m ¢2,4 Mm=13cm Y 1.7 M=14cm ¢ 1.4
AB <TA AB =TA AB > TA
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O 20¢ TPOMOG eival va Ta OUYKPIVOUUE XENOILOTIOIOVTAC ToV dlapnTn.

Akouprdpue ™ pia dkpn Tou dlapntn oto A kat Tnv dAAn oto B. Metakivoupe tov
dlapnn, Xwpig va pyetaBdAoupe TO0 Avolyud Tou Kal TomoBeToUne TO €va dKpo TOU
oto onueio I kat To dN\o eni TN nuieubeiag MA. Ovoudloupe A’ 10 onueio oto
oT10(0 KaTaAryel To deUTePO AKPO Tou dlapNTN. TOTE £XOUUE TPEIG TIEPITTWOELC.

In Wephdtwon 2n WephdTwon 2n WephdTwon
A B A B A B
A’ i
r A" A r A r A A
To A’ Bpioketal avdueoa , , To A Boi ;
f To A" ouuninetl pe 10 A. o A" Bpiokerat otnv rpo
ora onueia I kat A. H K éxktaon tou A rpoc 10 A.
Téte Aéue 611 To AB elval Téte Aéue Ot1 Ta AB kal Téte Aéue Ot1 To AB elval
MIkpSTEPO amd 10 M'A A €xouv 1o {310 urikog peyaAutepo amnod 1o M'A
Kat yodgoupe: AB<TA | kat ypdpoupe: AB=TA | kal ypdgouus: AB > A

3. Na Bpebei 1o ugoo evég eubuypapuou Tunuarog AB.

Nvan
Me 10 urtodekAPETPO Bpiokoupe €va onueio M A M B
’ , . |IIII|IIII|IIIE|IIIIIl|II|l|I||IIIl'IIII,IIlI|IIII|HII
Tou AB, yia To orolo eivat: o | 3 I\ /|
AM =38:2=19cm.
AMA Téte katMB =3,8:2 = 1,9 cm. ‘ ‘
AnAadr): AM = MB. 34:2=19 34

¢  Ormnowodnnote eubuypappo TuAua AB €xel dvta éva peco M, mou eival
Kal Lovadikod.
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A2KH2EIZ KAl TIPOBAHMATA

JUUMTATIPWOE TA TTAPAKATW KEVA:
(a)  To urikoc Tou eubuypauou Tunuaroc AB, rou evavel duo onuela
AKal BAEYETQL ..., TV onueiwv.

(B) Meoo evoc eubuypaupou Tunuarog AB ovoudlouue to onueio tou M miou ...
.............. ard ta dkpa Tou.

“w

Tortobstnoe éva "x” orn 6€on nou avriotolxel otn owotrn andvinon: Ano dUo onuela
uropouv va riepdoouv QA Aneioec eubeiec, A Mia udvo eubeia, A Avo uovo eubeleq.

‘Eva 1 Upaoua eivar 65 m. NouAriénkav kouudtia ue urkn. 3,6 m, 25 cm, 7,95 m kat
3,74 m. lNooa ueTpa vpaoua gueive oto TOrtl,

To eumnmopIkd Tpiywvo uac moAnG rmepikAgietar ano Ti¢ 0doUG IMMOKPATOUG, UNKOUG
319m, KAeio6svoug, unkouc 271m kai [epikAgouc, urikoug 205m. [Mdoa Briuara
6a kdvel évac rmeoc mou KIVEITal MEPIUETOIKA OTO EUTTOPIKO TPIYywVo, av To KABe Tou
Briua eivar 75cm.

Evac aypdmnc BgAel va niepippdéel Evav aypd OxIjaTog TETPAYWVoU Kal MAEUPAC
15,3 m. Aiabetel oupuaronAeyua, urikouc 60 m 3 dm 18 cm. Na Bopebel, av 6a Tou
QTdOEl TO OUPUATOTIAEYUQ 1) Qv TTPEMEL va ayopdoel Kal dAAO.

(. , . Axtiva oem oe km
O dinAavac rivakag deixvel v aktiva oe m
Kal oe km Tecodpwv nAavnTawy. FUPOMITIE | 6085000
Na ouurnAnpowBouv ta keva: M 6.378
APHZ 3.750
AIAY 71.400.000
Ot aptBuol mou eupavidovral oTov AB BF TA AE EA Mepiuetpog
omAavo mivaka eival ta unkn twv
. , . cm 517 1250
MEVIE TIAEUPWV TOU TOAUYWVOU
. dm 7,6
ABI'AE, ekppaoueva ue dlapopeti-
m 42 0,84

KEC uovadec. Na ouunAnpwbel o
rmivakac Kat va urtoAoyIoTel N MEPIUETOOC ToU TTOAUYWVoU o cm, dm Kal m.

ldpe gva onueio A. Na Boelc tpia onueia rmou 1o kabsva va anexer 2,7 cm ario 10 A.

2xediaoe dUo avtikelueveg nuieubelec Ax kat Ax'. Na Bpeic ndvw otnv nuieubeia Ax
ouo onuela B kai I, €ror wotre AB = 3 cm kat Al = 3,8 cm. Emtiong otnv nuieuBeia AX'
va napeig va onuelo A €rol, wore AA = 3 cm. Na ouykpivels (a) ta eubuypauua
tunuara Al kat AA kat (B) ta euBuypauua tunuara AB kai AA.

2e uia eubela €, ndpe otn oelpd 1a onuela A, B, I kat A €tor wote va eivai:
AB=25cm, B[=3 cm kai [A=2,5 cm. EEETaoe av Ta Tunuara Al kat BA eivar (oa.

To ugoo O euBuypaupou Turiuarog AB aréxel 4,2 cm and 1o dkpo A. [1ooo eival to
unkog tou AB;

2xediaoe gva eubuypauuo tunua AB. Na Bpeic éva onueio M, to orolo va anexel
3,3 cm and 1o A Kat va un Bpiokeral otnv eubeia AB. Na @pgpelc v eubgia, n ornola
repvdel and 1o M kat and 1o uEoo Tou eubUypaUUOU TUNRUATOC AB.
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B.1.4. NpdoBeon KalL agaipeon eubUYPAPUWY TUNUATWV
APAXTHPIOTHTA

2710 napakdtw oxnua, LeTaéu Twv dladpouwv ABIA kat AEA, va Boebel moid diadpoun
ard ¢ dUo eival 0 OUVTOUOTEPOG OPAUOG, Yia va Mdel Kaveig aro v moAn A otnv
1oAn A kat otn ouvexela va Boebel n dlapopd Twv dladPOoUWV QUTWV;

ﬁ ZKEQTOUAOTE B

(@) Oewpoupe TiG eubeleg €4 Kal €. 2NV eubela p
€4 Talpvoupe, pe ) PorPela tou dafryn,
dladoxIkd eubuypauua Tunuata oa pe TiQ
MAeUPEC NG TeBAaouUEVNS ypauung ABIA,
dnAadr Ta AB, BI' kat F'A. 2mv euBela €5
nalpvoupe pe Tov (B0 TPdo Ta dladoxIKA
eublypauua turuata AE kal EA {oa ue Tig
MAEUPEG NG TeBAaouEvng ypauung AEA.

To pnKog Tou euBUyPAUUOU TUAMATOG, TIOU
TEOKUTITEL AMd TN CUVEVWON TWV TUNUATWY
™G ABI'A amoteAel 10 dBpoloua Twv TUNUATWY TNG KAl ETIOUEVWS TO UNKOG TNG
ypauung autg. Ouota kat yia v AEA. Juvenwg, ouykpivovTag Ta maparndve
Unkn, ouprepalvoupue ot n dladpour) ABICA eival pikpdtepn and myv AEA.

(B) T va umoAoyioouue
™ dagopd Twv dUo ﬁ B r %
SladPOUWOV TOTIOBETOUE N -

€1

, : A E A
oe Hla QM euBela g5 @ ° ® €
, , K A M
TuNua KA, (0o pe 10 o ° ® g,

eubuypappo TuNpa AA, mou avikel oty eubela g4 kat TuNUa KM, (oo ue 1o
eubuypaupo Tunua AA, iou avrikel otnv eubela €,. To eubuypappo Tuiua AM
elvalt n dtapopd Twv duo dadpouwv ABIFA kat AEA.

Ovuduaocte - Madaivovue

>e ula euBela € €xoupe pe Tn oelpd ta onueia A, B, I, dnwg gaivetral oto oxnua:
3 'If A B r

O o O

“ & To eubuypapuo tunua Al Aéyetal dBpolopa Twv Tunudatwv AB kat BN, kat
ypdopouue: Al = AB + BI'.
¢  To eubuypauuo Tunua Bl Aéyetal dlapopd Twv Tunudtwy Al kat AB, kat Yodpouue:
Bl = Al - AB.
E
P H T1ebAaou€vn ypauur €xel urkog To dBpoloua Twv
UNKWV TwV eubuypdupwy Tunudtwy, amd Ta omola
anoteAe(Tal. r
» To unkog tou eubulypaupou TuRuatog AB, eival
MIKPOTEPO Ao TO PNKOG KABE TEOAAOUEVNG YPAUUNG
pe Ta dla dkpa A kat B. A B
® To dBpolopa Twv MAeUPWYV evog eubBUYPAUUOU OXNUATOG,

Ba 1o A€ue MePIPETPO TOU OXNUATOG.
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10.

ASKH2EIZ KAl TIPOBAHMATA

Na ouykplvelgc TO UNKOG TNG YPAUUNG
ABIAE ue 10 unkoc tou eubuypaujiou
Tunuartog ZH, onwg  @aivovrai  oTo
nmapakdrw oxriua.

Alveral Eva tpilywvo ABI ue 0Aec TIG MAeUPES (oeg, ue 2,56 cm. Bpeg otnv nuieubeia
BrI, ue apxn 1o onuelo B, €va onueio E €tol, wote 10 urikoc BE va iooutal ue tmv
MEPIUETOO TOU TOLYWVOU.

Mia teBAacugvn ypauun armoteAeiral anod mevre dlaPopeTikd eubuypauua Turjuara.
Ta unkn twv euvbuypduuwv tunudrwv AB, Bl TA, AE kai EZ eivar avriotoirxa
16 mm, 9 mm, 12 mm, 14 mm kat 2 cm. Na Bpeig 1o unkog e tebAaocusvnc ABIAEZ.

Na Boelc 10 unkoc uiac tebAaougvns yoauung ABIAE ue nAeupec AB = 0,4 m,
Blr=3dm, 'A = 50 cm kat AE = 380 mm.

Na ridpelc oe uia eubela ue  oelpd 1a onueia K, A, M kat N tol, wore: KA = 6 cm,
KM = 16 cm kat KN = 20 cm. Na Bpeig ta unkn twv tunudrwv AM, AN kat MN.

2e uia nuieuBeia ue apxn to onuelo O najpvouue Ta onueia A, B, I kat A 1ol wote va
eivai: AB = 3 cm, BA = 5,5 cm kat AI” = 4,6 cm. Na Boebouv ta unkn twv Tunudrwy:
(@) AA, (B) B ,(y) Al + A kat (5) AA-AB.

Na nidpelc oe uia eubeia ue ™ oeipd 1a onueia A, B, I kat A €tol, wote: AA = 6 cm,
AB = 1 cm kat BI" = 2 cm. Na Bpeic 1o unkog tou A.

Na nidpeic oe uia eubeia ue ™ oelpd 1a onueia A, B, I kat A tol, wote 10 Bl va eival
kard 4 cm pueyaAutepo and 1o AB kai katd 3 cm pIkeotepo and 1o [A. Av eivai
AA = 14 cm, va Boeig ta unkn twv Bl kat A,

Na nidpeic oe uia eubeia ue oeipd 1a onueia A, B, I kat A €toi, wote va eivar; AB=2 cm,
Blr'=1cm kat AA=5 cm. Na Boeig ta unkn twv eubuypauuwy Tunudrwy BA kat Al

ldpe oe uia eubela ta diadoxikd onueia A, B, I, A kat E €tol, wote va eivai: AB=2 cm,
Al =3cm, TA = 1,5 cm kat AE = 6,2 cm. Na Boebouv ta urikn twv AA kat IE.

Alvetal éva eubuypauuo tunua AB = 4,5 cm. lNdvw otnv eubBeia AB nidpe €va onueio K,
11010 Wote AK=3 cm Kkal €va dAAo onueio /\, T€tolo, wote va eivar BA=3,5 cm. (a) Na
Boeic To urikog tou KA, (B) 2e rola riepintwon ouuPaivel va eivat KA = 11 cm, (y) Na
OIEUPEUVNOEIG, O TOIEC TMEPIMTWOEIC TO KA eival ueyaAdtepo n uikpdtepo aro 11 cm.

[arti o agporAdvo

uropéel va diavuoel
UIKOOTEON QITOOTAOT) HS
ario 1o nAolo, yia va |,
rdet ano v Abrva
o 2duo;
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B.1.5. Mé€tpnon, oUykplon Kat .odTnTa YWVIWV - AtxoTopog ywviag

APA2THPIOTHTA

Evac narépac kat o yloc Tou yuuvdlovrail Kal KAvouv
TIC (OIEC QOKNOEIG.

Mropeic va Bpeic edv ol ywvieg, mou
oxnuariCouv ta mnodia Touc otnv dla
akplBwc ordon mou gxouv oto OIMAavo
oxriua eivai [oec,

Na dikaioAoynoelc v andvinorj oou " | /
OXETIKA UE TN OUYKOION TOU Qvolyuarog ¥ \
TwV oIV TOUG. Qi‘ 2w B \®

aoté - Mabdaivovig
@ ,_EP H u€Tpnon Twv YovInV Yiveral Je TO HOLPOYVWHOVLO.

( A - » O apBudg mou mpokUmTel ard T PETPENON OVoudleTal PéTPo TG Ywviag.
= P Movdda pétpnong twv ywvidy givat n poipa, mou ypdeetat: 1°.

% P Eiva: 1° = 60’ (mpwta Aemtd) kat 1= 60" (deutepa AemTd).

<" Ano ta napandvw ouprepaivouue Ot

® Kdbe ywvia €xel Hovadlkd HETPO TIOU
efaptdral poévo amd 10 “dvolyna” Twv
TMAEUPWV TNG.

® Av dUo ywvieg éxouv To (D10 UETPO
elval (oeq.

¢ 3710 €ENQ U x6y N ® 8a oupBoAiCoupue T Ywvia kat To ETPO TNG.

ISTOPIKH ANAAPOMH w

&)
H uoijpa avrikel oe e€nvtadikd ouotnua apibunonc (ue Bdon 1o 60). Auto mpogpxeral
arod ToUuG SOUUEPIOUC Kal OTN OUVEXELQ arto Toug BaBuAwviouc, dnAadr xpovoAoyeital
rowv arto 10 2100 .X. O Adyog emAoyriG Tou ouoTnuaTog autou eikddetal Ot elval n
npoorndbeia evorioinone Twv dAPOPETIKWY OUCTHUATWV. apiBunong, mou urrpxav
ekelvn v ernoxrn (ue Baon 10 5 kai 0 12). ANot Exouv v drioyn ot n Bdon 60
Kabiepwbnke amo v actpovouia Kat dAAol Ott xel eriAsyel yia Bdon o apibudsg 60
ETMEION Exel MOAAOUG OIQIOETEG. Znuaoia exel OTl UEXOL ONUELA EXEL ETIIKOATTIOEL TO
e&nvradiko ouotnua yia mn UETENAN TWV YWVIWY, TOU XPOVOU K.ATT.

6‘\
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[TAPAAEITMATA - EGAPMOIE2
4. Na yiver ouykpion dUo0 ywvidv ue va dlapaves xapTi.
Nvan

4 AMOTUTIVOULE TN Ywvia AOB ot0 dlapaveg XapTtl.

N\
¢ TormoBetoupue 1o amotunwua ndvw otn ywvia AKN €tot, wote 1o O va tautiotel pe
10 K kat n mAeupd OA pe ™ KA. Tdte pia pévo amd T¢ mMapakdtw TEEIS
TEPITTWOEIG UMOPE( va EUPAVIOTEL.

In WephdTWon Zn WephdTwon 2n WepldTwon
N N
N
K A K A K A
B B B
N
A A K A
AOB = NKV AOB < NKV AOB > NKV

2. Na ouykpiBoUv ol POOKEIEVEC OTn BAON YWVIEC EVOC I00OKEAOUC TOIYWVOU.

A
Nvaon
To 000KeEAEG Tplywvo €xel OUO TAeupeg (oeg, OnAadn
AB = AI'. Me 10 dlapaveg xapTi OUYKPIVOUUE TIG TIPOOKEIEVES
ot Bdon ywvieg B kat I,
B - r
Bdon

AlQroTwvoue OTL:
P O mnpookeipeveg otn BAON 10OOKEAOUG TPLYWVOU YWVIEQ sival (oeq.
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Onwe kdbe eubUypaPO TUAKA €XEL Eva ONUElo, TO UECO y
Tou, Tou To dlaipel oe dUo (oa pepEN, €101 Kal KABe ywvia

§ Tféxgl uia nuieubeia oto eowteptkd G, TIoU TN XwpPlilel oe

3 . ; W OIXOTOUOG  Z
B\ - dUo (oeqg ywviea. o

® Awotdpog ywviag ovoudletal n nuieubeia ToU

EXEL APXN TNV Kopupr NS ywviag kat Tn xwpicel
oe duo (oeq ywvieg.

3. Alverar ua ywvia xay. Na kataokeuaotel n dIXOTOUOG TNC.

Nvan
10g tpériog. Mg To nolgoyvwuovio

Metpdpe T ywvia x(/)\y Kal Bplokoupe To UETPO TNQ
®. Sxedldloupe Hia nueubela Oz, péoa otn ywvia,
wote va mpokuyel n ywvia xOz, mou €xel v dla

N\

kopupr O, kowvr TTAeupd OX Kal PETPO %

Téte katn yovia zOy 8a éxel uétpo: & —

¢ Apa n nuieuBeia Oz eival n dixotduog Tng ywviag, ddtL T xwpilel oe duo
(oeq ywvieg.

20q tpdérog. M¢ diwAwan xagTiov

>xedldloupe TN Ywvia oe éva @UANO xapTiou
oxediaong. To MAWVOUUE [e TETOLO TPOTIO, WOTE N
eubela TNg TodkioNg va Tepdoel and TV KopuPn)
™mQ ywviag kal Tautdxpova n upia mAeupd g
ywviag va ouumnéoel pe TNV AAN mAeupd TnG.

Tote n eubelad ™MQ TOAKIONG OXNUATICel Ue TIQ
MAEUPES TNG Ywviag duo (oeg ywvieg, apou ue
d{MAwon ouvemneoav.

Apa n eubela aum eival n dXOTOUOG TG Ywviag.
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A2KHXEIZ KAl TIPOBAHMATA

1. Ano u eéaprdral 1o uEYeOOG UIag ywviag,
(TortoBeTnoe Eva “x” orn Bgon rmou avTioTolxEl 0T OwoTr) ardvinon).
A And 1o “dvoryua” twv mievpdv e A And To urikoc twv nAsupdyv
A Kat ané ta dvo napandvw.

9 2xediaoe uia ywvia xO y=76°. Na ypdyelc uia nuieubeia Oz mou va xwpllel T ywvia
xOy oe dUo ywvViec, ano TIC oroieg n uia va sivar 56 °.

3. xediaoe TG YOVIEC U =48°, A =72 K=17°, W =6°, 0 =90° kat p =170°.

Y, Na Boeig 10 UETPO TwV MAPAKATW YWVIWDV:

5 Na ouykplVelC TIC ywVieC Kal va TIC ypdyelg Katd oelod aro mn UEYAAUTEDN P0G TN
UIKPOTEEN.

<~

6 Me 0 5lacpavaq Xapn va ouprzvelq s ya)vzsq
" (a) a) Kat qo (B) qo Kat p (y) @ Kal p (®) L,ll Kal K (€) t,U Kat A (ot) L/I Kal ,u,
Q) p ka0,

\/
>\V /e\_tb/

L [« /N
7. 2xnuduoe ywvies (a) 48 ° (B) 72° kat (y) 144° kai oxediaoe TG dIXOTOUOUG QUTWV.

APAXTHPIOTHTEX ['IA TO 2TIITI

4. 2xedlaoe v nopeia pIag aktivag gwiog, 1 orola npooTiieL oe
KQBPETTN Kal avravakAdral.

9 2xediaoe v Kivnon iac urndAac UrmAidodou mou KAVEL UEXOL Kal TEOOEPIC
" avakAdoeic otic AUpEC Tou UmAidpdou.
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B.1.6. Eidn ywviwv - Kabeteg gubeieq
APAJTHPIOTHTA 1n

2e O0Aa 1a napakdrw avtikelueva oxnuarticovral ddPopeS ywviec avdAoya ue N
o OXETKN BEon, KABe popd, dUO NUIEUBEIWDV TOU EXOUV Eva KOIVO ONUED, Onwg TL.X. elval
o1 SelkTeg Tou poAoyioU, Ta mEdia Twv avlpdnwy, Ta PTERd TOU agToU K.AT.
H oeipd rou tortoBetriBnkav ta didpopa okitoa eival Tuxaia.

Mropeic va Bpelg T owotn avtiotoixia;

Mndgvikn la  Evleia Mn xvgtn  TIAngns

APASTHPIOTHTA 2n

To ornitt TNG dimAavic eikdvac gxel dUO KauIVAJEG.

lMoiwa eivar n uetaéu touc diapopd;

[Moia ard 1i¢ duo elval KABeTn otn oTEYN Kal
ylarti;

[evikdtepaq, eival duvato va Exouue KABETEG
euBelec, xwplc anapaitnta va eival auteg opIlOVTIEG KAl KATAKOPUPES,

- '..

(ﬁj AAARARR =gpeic yiatl dev MeQPTel 0 MUpyos e idag,
[gﬁﬂﬁﬁﬁﬁﬂj‘
::;;;ﬂﬂ [we Bolokouue TNV KATaKBPUPO OE Evav TOTIO;
TS

ﬂ_ﬁ-’ﬂ*‘ﬂ Kai e eAéyxouue Ot €va emimedo Exel

@mﬁz opllovtia Bgon;
afl fl n
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Ovuduaote - Madaivovue

E{dn yoviwv

® Op6n ywvia Aéyetal n ywvia Tng omolag
T0 METPO eival (oo pe 90°.
P O1 mAeupég TG opbrg ywviag eival
kd&beteg nuieuUbEieg.

® Ofeia ywvia Aéyetal kdbe vywvia ue
METPO MIKpOTEPO Twv 90°.

® AppAeia ywvia Agyetal kdBe ywvia pe
UETPO UeyaAUTepo Twv 90° Kal
ukpdtepo Twv 180°.

® Eubela ywvia Aéyetal n ywvia g
ortolag To pétpo eivatl oo pe 180°.

5 P Ol mAeupée g eubelag ywviag

']Jf elval avTiKEUEVES NuUIEUBEIEG.

'-_; ® Mn kupTth Ywvia Aéyetal kdBe ywvia
ue LETPO Heyalutepo Twv 180° Kal
HIKPOTEPO Twv 360°.

® Mndevikn ywvia Aéyetal n yovia g
orolac To pétpo eival (oo pe 0°.

® [MArjpng Ywvia Aéyetal n ywvia g
orolag To pétpo eivatl oo pe 360°.

¢ H nuieubeia g TeAIKAQ TIAeUPAQ Hlag
MNOEVIKNG Kal Jlag TIARPOoUG Ywviag
Tautifetal ue autn TNS APXIKNG MAEUPAS.
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® AUo eubeleq eival kdBeteg dtav ol Ywvieg, TIou oxnuatiCouv autég €1
TeMVOUEVEG, eival opBEQ.

TTws oviuboAifoviug thv xaletdtnta dvo svieniv,

® [ va dnAwooupe OTL dUO eubeleq €1 Kal € elval KABEeTeG,
XPNOLUOTIOIOUPE TO OUUBOAO “L”, YPAPOUE €4L €5 KAl DIABACOUNE:! B
‘n e, eivat kdBetn otnv 5"

® Auo eubuypauupa Tunpata () duo nuieubeleg) Tou Pplokovtat A
nmavw oe dUo kdbeteq eubeleg, Aéyovtal kdBeta eublypauua
TuAUata (1 KABeTeg NeUdE(eg). A

[TAPAAEIIMATA - EOAPMOIE2

4. [lwg urnopodue va diamotwoouue 0Tt dUO TEUVOUEVES UBEIEG elval KADETEG;
Nvan

>xedlaCoupe dUO TeUVOUEVEG eUBE(EG €4 KAL €5 OE Eva GUAANO XaPTL. 1
AMA@VOUUE TO XaPT( KATA UNKOG TNG eubeilag €, kal dlakplivoupe dUO TePIMTOOEIG:

Ot nuieuBeiec AA kal AE
dev oudmimTouy.
Emouévwg ol Tepvopeveq
euBeleq €4 Kal €5 dev elval
KABETEG.

Ot nuieuBeieg AA kat AE
OUTITTTOUV. 2TV MePImTwon
autn Ague OTL Ol TEUVOUEVEG
eubeleq €4 Kal €5 eival
KABeTEQ (84L€Es).

9. Tl urmopoudue va kataokeudoouue OUO KABETEG euBEles,
Nvaon
Av JIMAWOOUPE TO PUANO XaPT( dU0 QPOPER, e ToV TPATIO TIOU Paivetal ota MAPAKATW

oxruarta Kal META To avoiEoupe, maparnpouue OTL TA ToaK(opaTa, TIou €ylvav mavw oTo
xapTi, aplotdvouv dUo KABeTeq eubeleq €4 KAl €o.
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Nvan
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Na oxediaoteil eubeia €', mou digpxeral and onueio A kai eival Kabetn oe eubeia €.

In Weghdtwon: To onugio A avrikél otnv gvieia ¢
A
A A A
o 0 ° Vg ° @ ¢

2n Weghdtwon: To onuglo A dev aviikel otnv svisia ¢
: \Z
\8 8
(1) [2)
Alvetal n eubela € kat ta onueia A, B, I kat A. Na oxedlaotouv euBeles €4, €5, €3 KAl
€4, TOU dlEp)OVTAl Ao Qutd Ta onuela avtiotolxa, KABETEG aTnV €.

ToroBetoUpe Tov yvwuova dvw otny eubela € €101, woTe N pia
arnd TIg OUo KABETEG TAEUPEG TOU VA CUUTITTTEL e TNV eubela €.
>UpOoupE TOV YVwpova otnv eubela €, €wg OTou 1 AAAN KABe
AeUpd Tou va €pBel oe enagr) pe va anod Ta dooueva onueia.
Ao 10 onuelo autd xapdloupe TNV eubela mou eival kABeN
omv €. EmavaAapBdvoupe Tn dladikaocia autr, yia kdbe onuelo
A, B, I kal A kal KOTQOKEUACOUUE TIG eUBE(EG €1, €o, €3 KAL €4
avtiototxa, Tou elval kdbeteg otV eubeia €.

A2KH2EIZ KAl TIPOBAHMATA

TortoBeTnoe va “x” otn B£on mou aviioTolxel oTn owotr) arndvinon.

(a)  Av ol nmAeupgc ulac ywviac eival nuieubeiec kdbeteg ueta&u Toug,
10T N Ywvia Ayetar: A Oéeia U Opbnp QA AuBAeia.

(B)  Avoe ua ywvia n TeAikr mAeupd e TauTtideTal Ue TNV aoxIKr, agou KAVel uia Aien
otpon, Tdte n ywvia Adyetar:  Mndevikn ywvia U Eubeia ywvia QA MNAneng ywvia.

2xediaoe nuieubBeia Ox kai xdpaé&e eubgeia rou va digpxetal ard 1o O kdBetn ornv Ox.

2xedlaoe duo eubeiec mou va digpxovral and 1a dkpa evog eubUypauiUouU TUNUATOG Kal va
elval kdbeteg o’ autd.

2xedlaoe duo nuieubeiec Ox kar Oy ou va unv neplexovral otnv idla eubeia. 2nueiwoe otnv
Ox 1pia onueia A,B kai I". Ano kdBe onueio ard autd oxediaoe eubeia kdBetn npog v Oy.
2xediaoe duo nuieubeiec Ox kal Oy rmou va unv repiexovral otnv dla eubeia. >to onueio O
va PEPEIC TIC KABeTeG eubeiec mpog Tic Ox kat Oy. Ti mapatnpeis;

2xedlaoe va Tpiywvo Kal PEPE ard KABe KopuPr] Tou TNV KABETN ToG TNV anevavtl mAeupd Tou.
2xediaoe Lia eubela € kai dUo onueia A kat B rou dev aviikouv otnv eubeia autr. ®gpe and 1a A ka
B euBelec KABeTEC MPEOC TNV € Kal EETA0E O€ TToIA TIEPITTTWON 01 OUO QUTEG KABETEC CUUMITTTOUV.
ToroBEToe TIC MAPAKATW OVOUQAOIES YwVIWV, UE Olpd UEYEOOUC TOU UETOOU TOUG:!

Opbrn - EuBeia - MNAnpnc - AuBAeia - Mndevikn - Mn kuptr - O&eia.
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B.1.7. EQe&ng kal dladoxIKEG YwVieg - ABpoloua YwViwv

APAXTHPIOTHTA
?

N\ Ve
2e kabgva and ta nmapakdrw Tia oxruara urdoxouv dUO YwVIEC ¢ KAl w.

N JUuUNATpwOoE Ta Kevd OTnV ImooTaon nou avtioTolxel oe kabgva and Ta Tpia oxnuara
Kal dIKaloAdynoe tnv andvinor oou.

B A r
A - r
) B
B
| [0)
1+ A
I A A ©

Exouv KOWI MV ..o ‘Exouv pévo kown ‘Exouv KOWA TNV.....ooon.
KAL TNV o (e TP Kal MIQ
Kavéva AAO Koo anpelo. KQVEVA AANO KOWVO ONIEID.  KAL ..., .

Ovuduaotée - Madaivovue

r
® Epefng ywvieg ovoudlovral dUo Ywvieg Tou €xouv
mV (Bla Kopu®r, pia Kolvr) TIAeupd Kal dev €XOUV

kaveéva AANo Kowvd onuelo. 5

0 A

r
Ot ywvieg AOA kai AOB KaBwe kal ol ywvieg

AOB kat BOT eival epe&ng. Tote ol ywvieg AOA,

AOB kat BOT Aéyovtal SladOXIKEG. =

A
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[TAPAAEIIMATA - EOAPMOIE2

4. Yrdpxet 1p0MoG yia va yivouv U0 YwVieq ePEENS,

3 B

Nvaon A
» Arotundvoupe T pla yovia oe %r

¥~ dlapAVEC XaPT( Kal TN UeETAPEPOULE o K

A A

KATAAANAQ €101, woTe va yivel epeEng
pe TNV AAAN.

B B
'\k > - K E?
UK
O A O A
| } \ A
M——~.~,—|

2% agKeTES WEQUITWOELS XQeldeTal va Wgoolédovus dvo ywvigs, dnadn va égovius wa
Teltn ywvia, Wov va. ¢lvau to dfgotoud tovs. As doviug s yivetal avTd.

9. Na Bpebel n ywvia, rou eivar ddpotoua dUo YwVIwV.

Nvon
Mg 10 dla@aveg xapti, Onwg KAvaue Kal MPONYOUHEVWG, GEPVOUNE TIG BUO YWVieg
AOB kat KA og 6¢on tetola, hote va yivoyv epefng. Tote ot un Koweg nieupeg OA
kar OA oxnuariGouv wa véa ywvia v AOA, yia Ty oroia dlamoT@VOUlE, Ye TO
holpoyvwuovio, OTL €xel UETpo a + B, dnAadn eival o dBpoloua Twv UETPWV
(a Kal B\) TwV OUO YWVIWV.
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3 Na Boebel To dBpoioua duo ywvidv ue uetpa 50 ° kar 82°.

Nvon
‘Eotw ol ywvieg xOx' ka yOy e YEtpa
a=50° KcuB 82° avriotolxa.

H ywvia xOy Tou €xel dvotyua:
Oy’ =a + € = 50° + 87 = 137,
elval To ABpoIoUa TWV YWVIDV QUTWV.

), Alvetal eubeia X' x. Ano gva onueio O TG eubeiag pepVouUE TEOG TO (D10 UEPOG TNG,
ouo nuieubBelec Oy kai Oz. Na Bpebel 10 dBpoloua TwvV TPIOV YWVIWV, TOU
oxnuartiCovral, onwc gaiverar oto oxnua.

Nvan
Onwg mapatmpeouue, N yw/\(ia xé\/)g’ elval T0 dBpoloua
Y Blaéoxui\d)v voviwov yOx', yOz kat zOx. Apa 1o z
HETPO NG & elval TO dABpoloua Twv avIioTolXWwV
UETPWV a , [/3\ Kal \/(\ TWV YWVIWV QUTWV, y
dnAadn J=a+8+ ? Emeldn Opwg ol MAEUPES TNG
ywviag xOx' eival avTikeipeveg nuleubeleg, n ywvia a %
auTy éxel UETPo d = 180°. o)

Apa, a + 2+ y = 180°.

A2KH2EIZ KAl TIPOBAHMATA

1. 2xediaoe dUO YwVIEG TTOU va EXOUV TNV (O1a KOPUPT) Kal {Ia KOwvr) AEUOA,
ol ortolec (a) va eival epe&nc kai (B) va unv eivai epeérc.

A

9 Na Bpeic oto oxnua Kat va ovoudoelG OAEG TIC EQEENC KAl OAEC B
" TIC d1ad0oXIKES ywViEC. c

r

A

r
3 Na Boelg ta {euyn Twv eQeENC ywviwV OTO OXNuQ. A
X
A B

y, Na yodyelg TG epelnc Kal TIG OIadOXIKEG YWVIEG TTIOU UTTAOXOUV OTA MAPAaKdTw OXHUATa.

N ZaNVIN
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B.1.8. MapanAnpwuaTikéG KAl ZUPMMANPWHATIKEG YWVIEQ -
Katakopu®nv ywvieg

APA>THPIOTHTA

AUo ywVieg x6y Kal yé\ z elval epeéng.
Ol Un KOIVEC TTAEUPEC TOUC elval QVTIKEUEVES NUIEUBEIEG.

Mrmopeic va Bpeic To dBpoioud Toug;

AUo ywvieg x6y Kal yé\ z elval epeéng.
Ol un KoIveS TAEUPEC TouG elval KABeTeC nuIeUBEieC.

Mriopelc va Bpelg to dBpotoud Toug,

Ovuduaotée - Madaivovue

® [lapanAnpwuatikég ywvieg ovoudlovtal dUo
ywvieg Tou éxouv dBpotoua 180°.

H kd6e pia amd autég Aéyetal

MAPATIANPWUATIKY TNG AAANC. X

SUUNMANPWUATIKEG Ywvieg ovopdlovtal dUo

ywvieg mou gxouv dBpotoua 90°.

H kdbe pia amd auteg Aéyetal a
OUUTTANPWMATIKY) TNG AAANG. 0

® Karakopupryv ywvieg ovoudlovral dUo ywvieg
TMOU E€XOUV TNV KOPU®N TOUG KON Kal TIQ
TAEUPEG TOUG avTIKelpeveg nuieubeieq. 4 x
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[TAPAAEIIMATA - EOAPMOIE2

1. Aiverain yovia x0 Y UE UETPO a=72°.Na Boebel kKal va axediaoTel n TapAmANPwWUATIKY TNG.

Nvon
‘Eotw o1 N nopan)\npwucmm an a Exel

LlSTpOB @G eival TéTe: € = 180°- a, dnAadn
8a eivai: € = 180°- 37 = 108",

MNa va oxedldooupe TNV TIAPATIANPWUATIKY
hag ywviag x6y, npoekTelvoupe TNV MAeupd
aumg Ox mpog 1o Pépog Tou O, ondte €xoupe
mv nuieuBela Ox’, avrikelpevn ™mg Ox. Etol
oxnuaticetar n Yoovia y6x’ nou eivat
napan)\npwpmlm ™mg xOy Kal €xel JETPO TO
B, dote va eivata + 8= 150"

9. Alvetan ywvia xO Y UE UETPO a =33°. Na Boebel kal va oxedlaotel n oUUMANPWUATIKT TNG.

Nvan N
‘Eotw 61 n ouun)\npwpaﬂm mQ a EXEL UETPO B
Oa eivat téte 4 = = 90°- a,
dnAadn Ba sivat: 8= 90°- 3%° = 57
MNa va oxedldooupe TN CUUTANPWUATIKY]  JIaG
ywviag x6y QE€pvoupe TNV nuieubeia Ox’ L Ox mpog
TO UEPOG ToU nierunedou Tou Bpioketal n Oy.
‘Etol  oxnuaticetal n_ yowvia y6x’ mou elvat
ouun)\npwuanm ™G xOy Kal €xel UETPO TO B :
dote va eivat. @ + € = 90°.

3. e noiec and TG napakdtw MEQIMTWOEIG Ol YWVIEC eival KATAKOPUPTV Kal yIaTi;

- N L
X =

N

Elvat xataxoguehv Nev gival kataxogueriv
ALGTL £X0UV KOWVT KOPU®N Kal ol TTAeUPESG  AISTL 1) dev €XOUV KOIvr) KOpUuPr 1) Ol TTASUPEQ
TouC efval avTiKe{eveg NUIEUBE(eC. TOUG dev efval QvTIKEUEVES NIEUDELES,
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Y, Na eeraotel ue dlapaveg xapti n oxgon dUO KATAKOPUPTV YWVIGV.

3] [4)

‘-‘v Avartodoyupiouue To dlapaveg xaptl

Alartiotwvoupe, Aotmoév Ot
® Avo Kataxoguenhv ywvigs givail (ogs.

5. Na dikaioroynbel yiati dUo KABeTeG eubeieq OXNUATICOUV TEOOEPIG OPBES YWVIES.

Nvan
>xedIACouUE pIa 0pr Ywvia x6y (ue UéTpo a =90°)
Kal TipoekTelvoupe TIC TIAEUPES TNG TIPOC TO PEPOQ
G KOPUPNG TNG, ondte €xoupe dU0 KABETES eubeleq
X'X KAl y'y. X'
Emedn ot ywvieg xOy Kal X Oy elval karakopuny, Y
Ba eival {oeg, 6n)\06n Y= a = 90"
Ot ywvieg, dpwg, x Oy Kal xOy elval mapanAnpwua- y'
TIKEG, dpa Ba eivaw: = 130 -90° = 90°. A
AN ol yoviee x'Oy kau xOy elval Katakopugryy, onote: d=46=90°.
Eropévag BAémoupe 6t a = 8 = y = 4 = 90°,

N [
6. Na uroAoyiotolv ot ywvieg Tou oxniuatog, edv eivar a =40°.

Nvan
Emeldn ol ywwsq ue peETpa y Kal @ efvau KaTaKopucpnv enouévwg Ba elvat (oeg,
onAadn y = a = 40°. O YwVieg, OUWG, he ueTpQB Kal @
elval mapanAnpwuatikée, dpa Ba eivat:

8= 180° - 40° = 140°. B_~a=40°
ANA ol Yywvieg pe PETPA B Kal & elval KATAKOPUPN)V, f 9
ondre: d = € = 140°.
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10.

1.

A2KH2EIZ KAl TIPOBAHMATA

TortoBstnoe gva “x” otn Bgon nmou avtiotoixel otn owotr) andvinon. 23
Av U0 ywVIEC EXOUV TNV KOPUPT) TOUG KOIVI] KAl TIG TTAEUPEG TOUG QVTIKEUEVES R
nuteuBeiec, T0te Agyovral:

U Egpeénc yoviee QA Aladoxikeéc yoviee QA MNMapanAnowuatikec ywviec
Q SvunAnowuarikég ywviee  Q Karakopuprv ywvieg.

Na oxedidoeic uia ywvia 125 ° kat uetd va Boelc Kat va oxnuatiosic v napanAnowuarkrn me.

Na Boelc 11 eldouc ywvia eival n mapanAnowuatikn (a) uiac auBAeiac, (B) utac opbric
Kat (y) uiag o&eiac ywviac.

Na oxedidoeic uia ywvia 35° kat UeTd va BoeIC Kal va OXNUATIOEIS TN OUMITANOWATIKY TNC.

2710 dimAavo oxnua eivar I OA = ADA = fﬁ . Na ouykpl- r
vele e yovieg FOB, AOB kai va OlkaloAoyrjoelg 1o B— Q0 A

anoteAeoUQ TNG OUYKPLONG. \

Ol ywviec a Kkai @ elval mapanAnowuatikeG. Ha elva YVwOoTr) Kal TO UETPO NG
dlverar orov nmapaxkdrw rmivaka. (a) Na oxedidoeig v a , (B) va oxedidoelc kal va
UETPTIOEIC TN L? UE TO UOLOOYVWUOVIO, (Y) va UMTOAOYIOEIC mv@. Metd va avtiypdyelc
OT0 TETPAAI0 OOU TOV MiVaKQ KAl va TOV CUUTTANPWOELC.

2N

a 15°  18° 43° 77° 90° 116° 169°10
é\anéus’rpnan
é\ano’ urtoAoytouo

YIToAdyloe TiG ywvieg a Kat @ TOU OXTjUAaTocq. 147/
B/ 110°

>xediaoe uia ywvia 37° kai uerd oxediaoe TNV
KQrakopu@nv me.
B/a €1
Na Beelc dAa ta Ceuyn Twv KATaKopupnv ywviwv Y/3
ToU SimAavou oxriuaroc. )}V K
€

Edv yvwpileic 0Tt n ula ywvia and TIC TECOEPIG, ToU oxnuatiCouv dUO TEUVOUEVES
eubelec eival 57° UMTOAGYIOE TIG UMTOAOITIEC YWVIEC.

Na urtoAoyioelg TG ywvieg Tou dimAavou oxnuarog
(XWPIC LOIDOYVWUOVIO).
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B.1.9. ©€o¢e1g eubelwv oto emninedo

APAJTHPIOTHTA 1n
‘?
» "0l dlaypauUiOeIC TOU QUTOKIVNTOOPOUOU OTn
\ dirAavr) eikdva ouvavrwvral (TEuvovral) KAmou;

Mropeic va dIKaloAOYTOeIC TNV andvinor oou,

®APZAAA | AAPIZA

MOPEIA | MOPEIA MOPEIA H
YMOXPEQTIKH | YNIOXPEQTIKH  YMOXPEQTIKH b |

OXETIKI] BE0N TwV eUBEIWV:

(a) AB kat HE, (B) AB kat Bl', (y) HE kat K/,
() HZ ka1 ZE, (e) A© kat Bl

(AikaloAdynoe tnv andvinor oou).

Ovuduaotée - Madaivovue

AUo gubeieg Tou 1dlou emmedoU Agyovtal MApAAANAeg, av dev €X0UV Koo onpueio
S jf 400 KI Qv TIPOEKTABOUV.

AUo eubeieq Tou 1BloU eTIMEDOU TOU €xOUV €va Koo onpuelo ovoudlovral
TEUVOEVEQG KAl TO KOIVO TOUG onueio Afyetal onpueio Toung Twv dUo eubelv.

Erougvawe:

»  Aulo subeieg nou Bpiokovral oto idlo eminedo 1} Ba eival MapAANNAeg 1
Ba Téuvovtal.

s oviubolifoviue tnv Bagalindia dvo svizniv,

€4
¢ [1a va dnhwooupe OTL dUo eubeleg €4 Kal €5 elval

€
napdAnAeg, xpenotuorolodpe to oUpBolo “//” kal 2
YPAPOULE €4//€s.

Ma ta twinata Twv gvieaiv wdogoviue va. Woviue Jt:

® AUo eubBlypauua Tunuata mou Bpiokovral mAvw A B
oe 300 MapdMnAeq eubeleq, Ba Aéyoval MapdAnAa ® ® &1
eubuypauua Tupata kat ypdgpouue AB//TA. —e

@&— &>
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[TAPAAEITMATA - EOAPMOTIEX>

1, Na BoeBouv rolec amnd TG eubeleq TOU OXTUATOG
elval mapdAANAeC Kal TTOIEC TEUVOUEVECG. €1
Nvon
Mapd\\nAeg eival ot eubeleq &4 kat Sy (81//35). B
Tepvopueveg eival ol eubeleq: (a) €4 KAl €5 OTO ONuelo A,
(B) €1 ka1 &4 oto onuelo A, (y) €1 kat &, oto onpelo E, r
(d) &5 kaL 4 OTO Onpelo B kat (g) €5 kaL &, 01O ONpelo I, /'

9. Na oxediaorel eubeia g4, ou va eivar mapdAAnAn mpog uia eubeia e kat va diepxetal
ard onuelo A, To oroio dev avrikel otnv eubeia e.

1os TEOWOS: Tta mopakdtw oxuata BAEMOUUE TOV TPOTIO e TOV OO0 Urtopoupe
va 0XedIA00OUUE UE TOV KavOva Kal TOV yvmupova v eubela g4, Ttou dlEpxeTal anod To
onueio A kal eival mapdAAnAn mpog v €.

€1

€

20§ TQEOWOS: XpnOWoroloUpe Tov yvduova yia va gpgpoupe kdBeto AB ard o
onuelo A otnv eubela €. 2Tn ouvEXela PEPOUNE TNV €4 KABe and 10 A omyv AB
n oroia eival n {ntoUuevn MAapdANAN NG €.

(1] (2] © (4] (5]

® AuUo eubeieg Tou emumedou KABeTEG g€ [ia eubeia eival HETAEU Toug MAPAANAEG.
Mdogoviug, dgaye, va @zgovie ki dAN (dlagpogeTichi) WagdAnAn gviteia add To A 8gos Tnv ¢

Aexouaote 1L 1oxUel N mEATAoN: A
P Ané éva onueio A, ekTdg eubeiag g, diEpxeTal pia > €1
Kal povadikr) eubeia 4 MAPAANAN OTNV €. e
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[2TOPIKH ANAAPOMH

O MA\Gtwvag gypaye oty €ioodo TG AKAdNUIAG TO pNTo: "Muscis  AFRMETPHTOS
«siTe”, divovrac 1diaitepo Bdpog ot ornoudn Kai ) yvaon me lewuetpiag. To
onuUavtikotepo €pyo ewueTplag otnv aoxaidtnra ritav ta “Ztowxela” (13 BiBAla)
Tou EUkAeldN (dkuaoe niepimou to 300 11.X.), mou anetéAece otabud ot ewuetpia
Kal avadeixtnke o mMEOTUMO Uabnuatikng okewnc. Eivar onuavtiko va yvwpicouue
ot Ta “2roixela” Tou EukAeidn avayvwpilovral diebvadc we gva and 1a ueyaAlrepa

= erurevyuara tou avBpwnivou nveuuarog. Agv eival Tuxalo To yeyovog Ot uadi ue m
BiBAo eivar and ta ouyypduuara mou eixav TG MePIOTOTEPES ekOO0EIG. O didonuosg aAog
uabnuarikds Jean Dieudonné, gypaye yia ta “Ztoixeia” tou EukAeidn, ot “H ewuetpia twv
Apxalwv EAArivaov elval (0w TO TO EKTTANKTIKG MVEUUQTIKO dnuioUpynua tou avBowrou. Xdon
oroug EAnvec urnopgoaue va olkodounoouue Tn ouyxpovn ermotnun”.

O EUukAeidng ora “Ttoixeia” Tou 0pilel we MapdANAES: ‘Tis <re<i<s <«<in¢s noy
OPIKONTAL £TO A0 €MliN€A0 KAl MPOCKTCINOMCNSS < ATKIPON KI ANG TA AYO MEPH
A€ YNANTRNTAL £€ KANSNA AN AYTA™ (Oploudc 23) kal quéowc UeTd SlaTumdvel To
Sidonuo “50 Aftnua’, dnAadn TNV mpdTaon OTi: "<AN MIA €ve<iA Moy TMA€l AYo
<o<i<s TXHMATIZCI TIS <NTOS KAl €ll TA AYTA MEPH MANIS MKPOTEP<S ANG AYO OPO<S,
TOTE Ol AYO <€ro<i<s MPOCKTCINOMCNSS 1 ANCIPON IYNANTRATAL €TO M<Pos Moy ol
CXHMATIZOMCNSS TRNICS <INAI MIKPOTEPCS AN AYO OPO<S .

Jriuepa 1o 50 aitnua e EukAeideiag ewuetpiag datuniwveral ue mmv €ENG
uop@n: “Amné éva onpeio ektdg eubeiag dyetal mPog auTtrV pia pévo mapdAAnAn .
2 dlarunwon autrj ouveBale onuavtikd to 1899 o epuavog uabnuatikog David
Hilbert.

H aAnBeia ¢ npdraonc autng @aivetrar va MEOoKUMTel aflaora and thv Kabnuepwvn Hac
gurnepla. Ouwg, and v apxaldtnTa UEXPL TIG QPXEG TOU TIELACUEVOU alwva, £yivav TTOAAEG
arotuxnueves mpoorndBeiec va arnodeixbel ue Bdon TI¢ dAAec 1oxUouoeG MEOTAOEIC NG
lewuetpiac. H nArjonc anotuxia Twv mpoornabeiwv, ouwg, Oev mrye xauevn. Anodelxonke ot
€Kelvo mou E@tartye rrav 1o NAalolo UEoA OTO OTToIo YIvAvToUoay Ol TIPOOTIdBEIEG QUTES, OnAadn
n ouykekpluevn “EukAeideia” Mewuetpia. Etol avantuxbnkav Kai dAAEG YEWUETOIEC OTIC OTTOIEC
dev loxUel TO altnua auto.

Juykekplueva o Pwooc uabnuartikdc Nikolai Lobatchevsky
(1792-1856) npoteivel uia diagpopetikoU TUrou 'ewueTpla, v
“YriepBoAikn)”, otnv oroia To 50 aitnua aviikabiorarat aro v
nodraon Ot: “‘and onuelo ektdg eubelag umdpxouv
neploodtepeq and dUo apdAAnAeg pog authv”. H rewuetpia
auty reptypd@el Xwpous Tou Exouv napdéeved 10I0TNTEC,
onw¢ Ot 1o ABpoloua TWV YwVIWV evog Tplywvou eival
MIkpdTEPO amd dUo 0pBEG k.a. Evag TETOIOG XwWpog lval T.X.
TO €0WTEPIKO TOU KUKAou otov mapdriAcupo mivaka tou OAAavoou (wypd@pou
Escher.

Ertionc, o Bernhard Riemann (1826-1866) GeucAiwoe v Aeyduevn “EAAeimtikn”
[ewuetpla, otnv ornoia (oxuel Ot “and éva onueio ektdg eubeiag dev umtdpxel
Kauia mapdAAnAn nipog authv” kai otnv orola otnpixénke o Albert Einstein yia
va dlatunwoel TNV nepienun Bewpia Tou, NG ZXETIKOTNTAG.
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A2KH2EIZ KAl TIPOBAHMATA

Torto6stnoe gva “X” otn Bgon rou avtiotolxel otn owotr arndvrnon.

(a)

®)

(v)

Auo eubeiec rmou Bpliokovtal oto (010 eMimedo Kal dev EXOUV KavEVa KOIVO
onuelo Agyovrai.

Q MapdAAnAec

Q Teuvdueveg

1 Kdberec

Amo gva onueio A, ektoc eubeiac g, dlgpxeTal:

Q Mia kar povadikn kdbstn subeia oty €.

U Ado diapopetikeéc kdbetec eubeieg otnv €.

 Kauia kdbetn eubeia oy €.

Av SUo eubeiec Tou eminedou eival KABeTeC O uila eubeia, TOTe eival ueTa&u ToUC:
O Kdberec

O MapdAniec

d Teuvoueveg

JUUTTANPWOE Ta MapakdTrw Kevd:

(@
®)
v)
(©)
(€

ATIO Eva onuelo UTOPOUV VA TIEQACOUY ..., euBeieq.
AuUo euBeieg rou PBplokovral oto (010 eninedo 1j 6a eival TAPAAANAEG 1 ..., .
AUo euBelec Tou eminmedou KABETeC oe ia eubela elval uetal TouG ... .
AUo euBelec Tou 1diou ermmedou, mou eV EXOUV KOIVO onuelo eival ... .
AUo euBelec Tou 10I0U EMIMEOOU TTOU EXOUV EvVA UOVO KOIVO OnuEio Ayovral ...
KQl TO KOIVO TOUG ONUEIO ASYETAL ONUEID ..o TV OUO eUuBEIWV.

Na xapd&elg 1peig eubeies €4, €0 KAl €3, WOTE: (Q) Ol EUBEIEG QUTEG va NV TEUVOVTAL,
(B) n uia va téuver Tig dAAeg duo, (y) va téuvovtal avd duo Kat (8) va Exouv KOIVo Onueio.

Na oxedidoeic duo eubeiec mou va digpxovral arnd 1a dkoa evoc eubuypauuou
TUNUATOC Kal va elval KaBetec o’ auto.

Na oxedidoeic duo nuieubeicc Ox kai Oy, ol oroiec va unv nepisxovrar ornv iodla
eubeia. Na onuelwoeic otnv Ox Tpia onueia A, B kat . Ao kdBe onuelo and autd va
oxedidoeic eubela mapdAAnAn npoc v Oy.

Na oxedidoelg uia eubeia € kar duo onueia A kat B mou dev avriikouv otnv eubeia aur.
Na @épeic and ta A kal B eubelec mapdAAnAec mooc v € kal va eEeTdoeIC O€ TTola
TEPITTTWOon ol U0 QUTEG MAPAAANAEG CUUTITITOUV.
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B.1.10. Anéotaon onueiou and eubeia - Andotaon nmapalAniiwv

ZTh yewustgla Xgnoluodolovius TV £Wola. TNS ddoTAons oTiS €1 WEQuiTWOELS:

— AddoTaon onugiov add onuglo, Wov givau To wikos Tov evivypduov TUAUATOS
To ogolo Ta eVWVEL

— Addotaon onugiov add gvicia
— AddoTaon Waganwv visniv.
AS avanthoovug asTh ThY EWola OTIS BagaxaTw dgaotngldtnTes.

APAXTHPIOTHTA 1n

Na Beelc o€ 1oio onueio Tou dnNUocIou aywyou vVeoU, OTO MAPAaKATw oxedIdyoauuUq,
MPENEL va yivel n ouvoeon e TO onueio A Tou oriTioU, WoTe 0 CWArNvac va xel 1o
UIKOOTELO duVATO UNKOG.

APAXTHPIOTHTA 2n

2e rnola anod TG OUO O1dNPOTPOXIEG (a Kai B) uropel va kivnbel o Tpaivo, xwelc va
EKTPOXIQ0TEL, Mmopel va dIKaloAoyroelg v andvinorj oou,

—

a—>

]
B—>
=] I [ — — — —
Ovuduaote - Madaivovue

Tf ® Andotaon Tou onuelou A ané nv eubeia € ovouddetal
- TO UNKOG TOU KABEeTOU eUBUYPANOU TUNHatog AAg
ano 1o onueio A mpog Tnv eubeia €.

1 =
I |
1 =
I =
1oy
N o

)\
® Andotaon dUo MApAAMAwV eubelddv Aéyetal To &1
UrKog omoloudnmote euBuypPAUUOU TUNUATOS TIOU
elval KABeTo oTIq dUo MapAAMNAeg eubeleg kal €xel Ta
dkpa Tou 0" auteg, T.X. To AB. T

€2
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[TAPAAEITMATA - EOAPMOTIEX>

1 Na Boebel n andoraon Tou onueiou A aro tnv eubela €.

Nvan
Me Tn Bonbela Tou yvwpova oxedldloupe To KABETO
eubuypappo Tunua AB amé 1o A Tipog v eubeia €.
Me TO UTTOOEKAPETPO UETPAUE TO eUBUYPAUUO TUN A
AB kai To Bpiokoupe m.x. 2,6 cm. Apa, n andotaon
Tou onuelou A amndé v eubela € elval, oty rieplTtwon
aut, 2,6 cm.

9 Na Bpebei onueio TG eubelac €, N anooTacn Tou orolou aro Eva ONuelo A EKTOC autric
" vaelval n eAdxiom.

Nvan
A6 1o onuelo A pEpvoupe TO KABETO TuNua AAg oty
eubela & kal ouvdgoupe TO onueio A pe dldgpopa
onuela Ay, Ag, Az, Ay, Ag, Ag, A7, Ag kal Ag TNG €.
Metpdue TIC amootdoelg tou A and autd Kal
napampeoupe 0Tl AUTES PEYAAWVOUV OUuvVeEXWS 000
arnopakpuvopaote aplotepd kat de&Ld and 1o Ay, dpa
1 eAdxlotn anéotaon efval To eubUypappo Turipa AAg.
Eropévwg 10 Ag, elval 1o {ntodpevo onuelo kat
ovoudZetal (xvog Tng KABetng amd 1o A.

3 Na oxediaotouv Kal va ouykplBouv ta eubuypauua Tunuara mou OlEpxovial and 1a
" onueia A B kal I kal ekppdlouv TIC QrooTAOEIC TwV MAaparMiAwy euBsIdV €1 Kal Ex.
Nvan
[ . , €1 A Z r
degpvoupe TIC kABetee AA, EBZ kal HIM amod ta £ " —
onuela A, B kat " otig eubeleqg g4 Kat €. \ \
Metpdpe ta eubUypappa tunuata AA, EZkatHI \ / o som ‘ \
A N E

\ 2,5Cm
Kal Bplokoupe ATl eival OAa peta&l Toug (oa. Apa
N anéotaon Twv MAaPaAMNAWY eubeldv €4 KAL €5
elval otabepr) kat {on ue 2,5 cm.

T

€2

) Na oxediaotouv dUo euBeies €4 Kal €5 TAPAANAES TTPOG ia L5
" eubsia g, ou va artexouv ano autr 3 cm. Al &1
Nvan
>e Tuxaio onueio M Tng € oxedldloupe eubeia & KABeT otV €.
Mdavw otv eubela & Bpiokoupe He TO UTIOOEKAUETPO U0 M b
onuela A kat B €tol, worte va eivai: MA = MB = 3 cm. Ané ta
A xal B, pe tov yvopova, oxedlddoupe eubeleq €4 Kal €5
KdBeteg omyv €. Ol eubeieq autéqg eival ol {ntoUpeveg, yiati N
arnéoraocr) Toug and v € eivat 3 cm. Ba €o

3cm

3cm
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A2KH2EIZ KAl TIPOBAHMATA

1 2UuunAnpwoe Ta Napakdtw Keva:

To urikog Tou KABETOU euBUYPduOU TUNRUATOG AAy and To onueio A Tpog v
eubela € OVOUACETAL ... TOU onuelou A ano v eubeia.

To urikoG oroioudnnotre eubBuypPduUUoU TUNUATOG, Tou eival KABeto o dUO
MAPAAANAEC eUBeleC Kal Exel TA AKOA TOU O’ QUTEC AEYETQAL ..............cocvovveee .
TwVv dUO0 taparAnAwv eubelwv.

Jnueiwoe, ndvw oe ula eubeia e, ue m oelpd, Ta onueia I, B kat A, €01 wote va eivai

" [B=BA=3cm. Xdpa&e ia eubeia, mou va diépxetat and to B kdOetn omv €. Mdvw otnv
KABeTn autr va OnuUEIOEIC Eva onuelo A, TTou va anexel ano 1o B arndoraon AB=4 cm.
Na ouyKPIVEIG UETOWVTAG UE TO UTTOOEKAUETPO Ta euBUypauua Tunuara Al kai AA.

3. NaenavaAdBeig mv mponyoduevn doknon, edv eivai: [B=6 cm, BA=15 cm, AB=8 cm.

Na oxedidoeic duo un avtikeiueves nuieuBeiec Ox kai Oy. Na ndpeic otnv Ox, 1Q
onueia A, B kai I, Tétoia wote va givai; OA = AB = BlC = 2 cm. Na opioeic otnv Oy
gva onueio A', wote va eivai OA" = 1,6 cm kai va oxedidoelc v eubela AA". >t
ouvéxela va Qepelg aro 1a B kat I mapdAAnAec mpog v AA" kat va ovoudoelc B’ kal
" ta onueia ora onoia autég teuvouv avtiotoixa v Oy. Na UETPIOEIG [UE TO
UMTOOEKAUETPO TA UNKN Twv Tunudtwv A'B’" kat B'[". Ti naparnpeig;

5. Na oxedidoeic uia eubeia € kal Teoogpa onueia A, B, I kat A, ta oroia va Bplokovtal
OTO £va aro 1a nuiemnineda mou xwpellel n € 1o emninedo, Kal To kabgva v’ anexel ar’
autn 3,2 cm. Na @épelc ano kabgva ar’ autd Ta onuela eubeia napdAAnAn mpooc v
e. MNooec nmapdAAnAec eubelec undpxouv OTO OXTUA O0U,

6 Na oxedidoeic duo napdAnAec eubeiec €, Kal €, Twv oroiwv n andoraon va &ivai
35 mm. Na Bopeig nevre onueia A, B, I, A kai E, mou va ioarnexouv ano TiG €; KAl Es.
Na oxedidoeic uia eubeia € and 1o A napdAAnAn mpog Tic €, Kai €,. Ta onueia B, I, A
Kal E avikouv 1 oxt otnv €,

Na avtiypdyelc oe TETpaywVIOUEVO XapTl To dImAavo oxriua B 2cm—> p
?‘ Kal va Bpeic gva onueio I e nuieubelac Ax, mou v’ arexel
3 cm and v eubeia e. g X

¥ 'Eva rAoio akoAouBel eubeia nopeia AB, rou eivar ouvoAikd 21 Km. Otav Bpioketal
otmn Bgon A ariéxer 10 Km and gvav odpo @ katr otav Bpiokeral otn 6gon B anexel
17 Km ano tov 010 @dpo. Na oxedidoeig 1o oxnua ®AB naijpvovtac 1 cm yia
artéoraon ion ue 1 Km kat va urnoAoyioeic mooo Kovtd arnod Tov ¢dpo NEpAOE TO TTAOIO.
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B.1.11. KUkAog kal otolxela Tou KUKAOU

APA>THPIOTHTA 1n

2tv TpioAn ¢ Apkadiac vyiverar uia

yloptrj, ornv orola eivai KaAeougvol ol
? KATOIKOI, TIOU KATOIKOUV Og Qariooracn
. UIKOGTEEN Twv 6 Km. [Molwv xwpldv ol
kdtoikol Ba rapeupeBouv otn ylooTr;

O npwtdyovoc AvBpwrioc yia va pn xdoel
NV KQTolKa TOU TNV £0€0€ UE Eva OXOWVi, O’
gva EUAivo ndooalo, ugoa oro AiBadl.

Orav yuploe va tyv nidpet €ide Ot N Katoika
elxe Booknoel ekeivo 1o uEPOS Tou AiBadiou
MTOU TNG ETETPETIE TO UNKOG TOU OXOoIvVIoU va
@Bdoel.  Etol, O0Aa ta xdpra mou areixav
UIKOOTEPN 1 [on amdoraon amd TO OXOuVi,
rou ritav deusvn, eixav paywoel.

[oia yewueTPIKT) Evvola XApaKTnEIlel Tnv TeQIoXN) TG oroiag 1o xopeTdol
Paywonke,

APA>THPIOTHTA 3n

Na Boebouv deka dIapopeTIKA onuelia, TTou v angxouv dAa 2 cm amo gva onueio A.

Me 1t Bonbeia evoc UMOdEKAUETOPOU UETPAUE KAl
Bpiokouue TO aKPIBEC UNKOG Twv 2 cm O€ £va OXOLVI.
MeTtd, koaTrwvTag ue To Eva xepL ) uia dkpn autou
TOU OxolvioUu OTo onuelo A Kal gxovrac mndvia
TEVIWUEVO TO OXOIWVI, KIVOUUE HE TO AAAO XEPL TV
AaAAn dkpn Tou urkouc autou, Twv 2 cm, o OEKQa
OlaPOPETIKEG OETEIG A1, Ao, Az, Ay As, Ag A7, Ag Ag
Kat Ayp, TIOU ETUAEYOUNE OTnV TUXN, PBpiokovtag 1a
avtioroixa Oka CnTouueva dlaPpopETIKA onuelq.
BA€rmouue Ot T onueiq, mou QMEXOUV  UIA
OUYKEKOIUEVN ariooTaocn aro orabepd onueio, eivai
rdpa moAAd.

Tt oxrjua @Tidxvouv, Aoimov, oAa autd Ta onuela ue v Koivrj Qutrn 1010tnTa,
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Méoa asd v kadnusgivi Twh, dogovus va égoviue ageetd
wagadelypata kapudvAwy oxnudtwy. Odws glvad @x. o HiAlos oth
dvon Tov, o TEoXds gvds 8odnAdToV, N GTE@AVN TNS WSAOKETAS,
EVa UETAAIKG VOWLIOUA, TO QONGL UGS, WA TovgTa YevedAiwy,
gvas diokos uovolkns kg,

To 8QWTo oXNUA WOV Wdogovag va. £i3lVoricel i va. avaxal/yeL ¥avw oTth yn o aviouidos
glvau, puoixd, o xklos. O 1Alos Kal To @eyydgl agkowv yla va. dudoww 610 UATL To
OXNUA KAl 0TV WVXi TV ouogeld. s Telgldtntas. Kau dtav ¢ddogt n wga tns oxéyns,
TITE N TewugTola wmdokTd TO 8o WOAVTIMO GXHUA THS.

Ovuduaocte - Madaivovue

KUkAog A€yetat 1o oUVOAO OAwv Twv onueiwv TOUu

2 a . a 2 4 =
ermuneEdou mou am€xouv Tnv Bla amndotacn arnd €va a
otaBepd onpueio O. ﬁ
H arnéotaon autr) cupBoAideTal e p KAl ASyETaL OKTiva Tou §
KUkAou. To onueio O Aéyetal KEVTPO TOU KUKAOU. @
‘Evag kUkAog pe kévrpo O kal aktiva p, cupBoAiCetal pe A

ouvtouia (O, p).
MNa va oxedldooupe €vav KUKAO XPNOIUOTIOIOUUE TOV

P  AuUo kUKAoL pe akTiveg (oeg sival (oot.
Ernionc:

® ToeubBuypauuo Tunua AB, mou cuvdéel duo onueia A kat B Tou
KUKAOU, A€yetal Xopdn Tou KUKAOU.

®  EIKA n xopdn Tou mepvdel amnd To KEVTPO Tou KUKAOU AgyeTal
OLAUETPOG TOU KUKAOU.
»  H diduetpog eival n yeyaldtepn xopdr| Tou KUKAoU, eival
dirmAdola amno TV akTiva Tou KUKAOU Kal Xwpilel Tov KUKAO
oe dUo (oa pEpn (NUIKUKALQ).

® Auo onueila A kat B tou kUkAou Ttov xwpilouv o dUO PEEN TIOU
TO KaBEva Aéyetal TOEO Tou KUKAOU e dkpa Ta A kat B.

A™ °B
To%0

® KukAikég diokog (O, p) eivat o kUkAog (O, p) padi pe To PuEPOQ
TOU EMUMEDOU TIOU TIEPIKAELEL.
» Oha ta onueia Tou KUKAIKOU Biokou améxouv amd To

kévtpo O andotaon pkpATEPEN 1) (ON Pe TNV aktiva p.
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[TAPAAEITMA - EOAPMOI'H

Na oxediaotel €va 1plywvo, av Ywpilouue Ta Unkn twv MAEUPWV ToU.

Nvan y =15 cm
Aq untob€ooupe OTL Ta euBUYPAUUA TPNUaTa a=3 cm, 8=2cm
B=2 cm kal y=1,5 cm &lval ol MAEUPEC TOU TPLYWVOU ° °

a=3cm

mou TpEmnel va oxedldoouue. AkoAouBoupue Vv eENC ©
dladikaoia: Maipvoupe €va amd autd kal To
ovoudloupe TAeupd BN = a.

Metd xapdloupe Toug kUkAoug (B,y=1,5cm)
kat (IF,B=2cm). O1 dUo autol KUKAOL TEUVOVTAL
oto onuelo A. To Ttplywvo ABI elval 10
{ntoUuevo OIoTL €xel TAeupeg: BMr=3 cm,
AB=1,5 cm, wg aktiva tou kKUkAou (B, 1,5cm)
kKal Al=2 cm, wg akTtiva Tou kUkAou (IM,2cm),
agou 1o A avrkel Kal otoug dUo KUKAOUG.

A2KH2EIZ KAl TIPOBAHMATA

Me k€vipo &va onueio M va oxedidoeic KUKAOUG e akTiveg 2,4 cm, 2 cm kat 15 mm.

v

Na oxedidoelg Tov kUkAO TTou gxel dIdueTpo Eva subuypaupo tunua AB=3,8 cm. ;

Na oxedIdoeIg OUOKEVTPOUC KUKAOUC UE KEVTPO onueio M kat diauétpouc 4 cm, 5 cm Kat
48 mm. (Ao KUKAOL AEyovTal OUOKEVTPOL, AV EXOUV TO (10 KEVTPO KAl SIQQPOPETIKEG AKTIVEG)

Na oxedidoelg gvav KUKAO ue kKevtpo onueio K kat aktiva 3,4 cm. Na ridpeic Eva onueio
M Tou kUkAou autou Kat va xapdéelc duo xopdec tou: MA = 2,4 cm kat MB = 4,1 cm.

D T R I

Eortw euvbuypauuo tunua AB = 4 cm. (a) Na Boeic ta onueia tou emmnedou mou
arnexouv: 3 cm arno 1o A kat 2 cm aro 1o B. (B) Nowa onueia angxouv tautoxpova 3 cm
amno 10 A kat 2 cm ano 10 B;

6. Eotweubuypauuo tunua AB = 3,2 cm. Na axedldoelg Toug kUkAoug (A, AB) kat (B, AB)
kal va ovoudoeic M kai N ta onueia ora oroia téuvovral ol KukAol autol. Na Boelc Tig
artoordoelg Tou M and ta dkpa A kai B kabw¢ kai i arroordoelc tou N arid ta A kai B.
211 OUVEXEIQ va OUYKPIVEIC TIC armOOTAOEIG QUTEG.

APA2THPIOTHTE2 ['IA TO 2TIITI

1. Evac okuAog eivar deugvog ue uia
aAuoida unkoug 12 m, onwg @aiveral
oro oxnjua. Na uetapgpelc 1o dinAavo
oxnua oro TeTpddlo oou Kai va BeeElg,

PodxTns T

ol
N
3
O i

xowuartiCovrac v neploxr) v oroia [ m—>1 «<—6m

urropel va kivnBel o okUAoc. Emionc, va “\Ii‘\ 6m ——><——6m —> b of
BOEIC 08 MOIEC TTEPIOXES TNG AUANG Tou ag& 6m @it L;’}Tf A
orutioU uropouv va orabouv ol ydrec, % e b, \ J

Xwpelc va kivduvedouv ard Tov oKUAO,

9 lMooorndbnoe va oxedidoeig Tolywvo ue MAEUPEC mou eival.
" a)a=10cm, B=6 cm kai y=3 cm, B) a=12 cm, B=5 cm kat y=7 cm. Ti mapatnpeic;
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B.1.12. Enikevtpn ywvia - Zx€on enikevrpng ywviag kat Tou
avtiotolxou té&ou - MEtpnon T6&ou

APAXTHPIOTHTA

210 dImAavo oxrida gaivovral Ta moooord

mTou MHPAav TE00€0A KOUUATA OTIC EKAOYEC. 457 40%
?Mnopet’q va PBelg o€ MOOEG UOIDES
.:} avTioTolXEl KABe QETA TNC Mitac,

Ovuduaoctée - Madaivovue

® Karaokeudloupe évav kUkAo (O, p) kal ula ywvia
Ay

~ xOy, Mg orolag n kopuPry cupTiTTEl PE To KEVTPOo O

I Tou KUKAOU. H ywvia auth Aéyetal emikevtpn ywvia.

Av n Aeupd Ox TG ywviag o) y TEUVEL TOV KUKAO OTO
onueio A kat n mAeupd Oy oto onueio B, tote:

To T16&0 AFB Tou Bploketal oto eowTeEPIKO TNC
KUpTNC vwviag xOy A€yetal avtiotolxo ToEo g
enikevrpng ywviag xOvy.

® To t6éo AAB mou Bploketal oTO €0WTEPIKO TNG MUN
KUPTNC Ywviag xOy eival ki autd avtioTotxo To€o Qg
1N KUpTNq emnikevtpng ywviag xOy.

X

® Qg pétpo evdg TOEoU opileTal To HETPO NG avtioTolxng ernikevipng ywviag, dnAadr
TO METPO €vAG TOEOU TO UETPANE OE HOlpEG.
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P e évav KUkAo 1j ot {ooug KUKAOUG, dUo {0eg emikevTpeg Ywvieg £xouv (0a avtioTolxa
TOEQ.

Kar avtiotpoga:
P >e évav kUKo 1) ot iooug KUKAOUG, U0 {0a TOEQ §XouV (0£C TIQ EMIKEVTPES YWVIES TOUG.

X X

[TAPAAEITMATA - EOAPMOTIEX>

Na kataokeuaotel ywvia (on ue 30°.

[0 va KATAOKEUACOUE Hia Ywvia XpNnolUoTToloU e TO HOLPOYVWHOVIO. TO HOIPOYVWHOVIO
elval éva 6pyavo e To Orol0 UTTOPOUNE VA PETPHOOUWE TO PETPO evOG TOEOU 1) HIAG
ywviag. KdBe polpoyvwudvio avtiotolxel oe nUIKUKAIO Tou €xel BabuoloynBel €tat,
wote va defyvel Ta PEtpa Twv ToEwv amd 0° €we 180°. O TPATOC TIOU UTIOPOUUE VAl
Kataokeudooupe T {ntoupevn ywvia 30° ¢aivetal ota SladoxKd Tapartdva oxrUaTa.

9 Na katraokevaotel Tpiywvo, yla TO orolo yvwpilouue 0Tl gxel OUO TAEUPEC
* 3 cmKal 4 cm Kal TwV ortoiwv 1 mepIEXOUEVN Ywvia eival 55 °.

(1]

150
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To dimAQvo NuUIKUKAIKO didypauua £xel kdrrolo Adog!

lati; Mropeic va 1o d10pbwoelg,;

/I e e e r
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Na karaokeuaotel TplywVvo, yia To oroio yvwpIllouue OTL ExEL Wia Acupd 3 cm Kal TIG
MOOOKe(UeVeS ywvieg 40° kat 100°.

A2KH2EIZ KAl TIPOBAHMATA

Na Boelc ooec uolpec Exel: a) Evac KUKAOC, B) éva nuikUkAlo katl y) kabgva
and ta 1ééa ora onola xwpiletal E&vac KUKAOG and OUo KABETEC JIQUETOOUG.

AuUo diduetporl evoc kukAou oxnuarticouv ywvia 60 °. Na Boelc nooeg uoipec eivar kdbe
gva and 1a 1ééa ora orola xwpliletal 0 KUKAOG aro auteg TIG JIAUETOOUG TOU.

2xedlaoe duo kukAoug (O, 3cm) kat (O',4cm). Na opioeig otov KdBe kKUKAO amno gva 160
45° kal va e&etdoelc edv Ta 16éa autd eivai ioa. Na dikaloAoynoeic v andvinorj oou.

Toeic diduetpol xwpilouv gvav kUkAo oe €&l ioa ToEa. Ndowv uolpwv eival kabeuid
ano TIC EEl ETIIKEVTOEC YwVIEC TTOU QvTiOTolXoUV ota Tééa autd,

2’ évav KukAo (O, p) va xapdéelc uia xopdn AB (on ue tnv aktiva Tou KUKAOU.
Na urtoAoyioeig oe polpeg v ernikevipn ywvia AOB kat va Bpeilg oe rmolo kAdoua tou
KUKAoU avtiotolxel 7o T0&0 AB.

Na oxedidoeig €va tunua AB = 2,8 cm kai Toug kUkAoug (A, 4cm) kat (B, 4cm).
Na ovoudoeig " To éva and 1a dUo onueia ora orola Teuvovral ol KUKAOL Kal va
UETPNOEIC TIC YWVIEC TOU TPlywvou ABI.

APAXTHPIOTHTA TTA TO 2T1ITI

15% 20%




MEPQOZ B' - KepdAalo 10 - BaOIKEG YEWUETOIKES EVVOIEC - 193 -

B.1.13. ©€o¢el1g eubeiag kal KUKAoU

As gfeTdoovius TWQA Tis oxeTIkés Géogls Wov wlogel va éxovv o éva gdhsedo évas kukAos Kau
wa eviela:

Ovuduaoctée - Madaivovus

® Otav eubeia kal KUKAOG dev €xouv Kavéva Kowvo anueio Ague
e 5 OTLn euBela elval eEwTEPIKN TOU KUKAOU.
»  ‘Otav n andéotaon OM tou kévtpou O amd v eubeia &
A elval peyaAutepn and v aktiva p (OM>p), n eubeia eival
~ €EWTEPIKI TOU KUKAOU.

® Otav eubela kal KUKAOG €xouv éva Hévo kowod onueio M,
n eubela Aéyetal epantdpevn Tou KUKAOU oTo onuelo M.
»  ‘Otavn andortaon OM tou kévtpou O ard v eubeia € eival )
{on pe v aktiva p (OM=p), n eubeia eival eparTouEvn

€
O M
&
°*M
TOU KUKAOU oto M.
&
A
B

® Otav eubela kal kKUKAOG €xouv dUO Kowvd onueia A kal B,

N eubela Aéyetal TEUvouoa Tou KUKAoU 1 A€ue OTL n eubeia L
Téuvel Tov KUKAO ota A kat B. ‘
P ‘Otav n andotaon OM Ttou kévtpou O and v eubseia € sival ¢ .

MiKpOTEPEN amnd v aktiva p (OM<p), n eubeia eival Téuvouca
TOU KUKAOU.

[TAPAAEITMATA - EOAPMOTIEX>

. Na oxediaotel KUKAOG mou va epanretal o€ onueio uag eubeiag.
on K
% Talpvoupe uia eubela € kal To onueio TN A. Zxedidloupue v eubeia
rou eival kd6etn otV € oto onueio A. Me KEVTPo €va orolodnnote

¢
A
onuelo K Mg kdbBemg autg kat aktiva 1o tunua KA ypdeoupue e
KUKAO. O KUKAOC Tou pgpape Ba epdrretal otnv eubeia €, Ot autn %

elval kaBetn otV aktiva KA Tou KUKAoU 01O dKpo NG A. N\

Na oxedlaorel eubBeia rmou va epanreTal o OnNuelo eVOC KUKAOU.

Nvaon °
Maipvoupe éva kukAo (O, p) kat To onueio Tou A. Zxedidloupe TNV
eubela g, Tou elval kABetn otnv aktiva OA oto onueio A. H gubela Y 4
€ Ba epdnreral otov KUKAO oTo onuelo A, d10Tl eival kdBetn otnv X A
aktiva OA oto dkpo g A. %

3. Na oxediaorouv epardpeves evdg kukAou (O, p) ora dkpa A kat B iag xopdng tou AB.

Nvon
>xedladoupe TIG aktiveg OA kat OB. 210 onueilo A Tng aktivag OA
PEpvoupue Tnv eubela g; kKABe otnv aktiva autr. H eubela e,
elval eparrouévn Tou KUKAou oto onuelo A. 2to onueio B Tng
aktivag OB @é€pvoupue v eubeia &, kdBetn otnv aktiva autr. H
eubela g, elval epartouévn Tou KUKAOU OTo onueio B.

® Aveivat M 1o onueio nou téuvovtal ol epantioueveg, Ta eUBUYPAPUA TUAMATA
AM kat BM Aéyovtal epantdpeva TURUATa Tou KUKAOU.
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AZKHEEIZ KAl TPOBAHMATA A

Na oxedidoeic dUo nMapdAnAes eubeiec €4 Kal €o MOU va amexouv Uertau TouG .,r:
2,5 cm. Na nidpeig Eva onueio M ¢ €4 Kat va BPeIG onueia g €, TIOU AnmEXOUV t{
3,6 cm and 1o M. '

Na oxedidoeic va eubuypauuo tunua AB = 3,6 cm kai évav KUKAO e JIQUETPO TV
AB. Na xapdéeic Tic epantouevec Tou KUKAou mou digpxovral ard 1a A kat B. Na
OIKQIOAOYNOEIC yIQT( 01 eQATTTOUEVEG QUTEG elval eubBeieq mMapdAAnNAeG.

lMaipvouue gvav kukAo (O, p) kal uia subeia €. Ovoudlouue & TNV anooTacn Tou
kevipou O amno v eubela €. Na Bpelg Tov aplBUo TwV KOIVWV ONUElwY TOU KUKAOU Kal
¢ eubeiag, oTic nepIimTwoelc. (@) Avp =5cmkar d = 4cm, (B) avp = 2,5 cm Kai
o=2bcmkal (y)avp =3cmkard = 6cm.

Na oxedidoeic dUo KABeTeq UBEIEG €1 KAl €5 KAl va OVOUOEIG A TO ONuElo TOUNG
toug. Na ndpeig éva onueio K g g4, wote va eivat KA = 3,1 cm. Na Qgpeig toug
kukAoug (K, 2,1cm), (K, 3,1cm) kat (K, 36mm). Na Bpeig roia ivat n 6€on e €, wg
P0G TOUG KUKAOUG QuTOUG.

Na oxedidoeic eva eubuypauuo turiua AB=40 mm. Na nidpeic éva onueio M tou AB,
wote va eivat AM=18 mm. Na @gpeic Touc KUkAouc (A, 18 mm) kat (B, 22 mm). Na
xapdéeic eubeia € mou va digpxeral and 1o M kai va eivai kdbetn otnv AB. lNoia eivai n
Beon e € we rpoc Tov kabegva and Touc KUKAouc, Na dikaloAoyrioelc Tnv andvrnor) oou.

APA2THPIOTHTE2 ['IA TO 2TIITI

Mia emixeionon ano@dolos va KaTaoKeUdoel
£va epyooTdolO O€ LIA AYPOTIKT) TIEPLOXT] TTOU
ETIAEYEL yia Tov OKoTIo auto. H nAsupd kdbe
TETPAYWVOU Tou OlAQvou  oxNuarog,
avtinpoowrevel andoraon 100 m. To
£0yooTdolo nPETel va BplokeTal TOUAdXIOTOV
oe aktiva 600 m uakpid ard 1a orita (2).
Enionc npgmnet va argxel 1o Atydrepo 300 m
arté v dken tou dpouou. Na aviiypdyeic
o€ TETPAYWVIOUEVO XAETI TO OXNua Kai va
XOWUATIOEIC TIC TIEPIOXEC OTIoU UTIoPEl va
Kataokeuaotel To gpyooTdolo.

H ouupwvia petaél twv xwptav A, B kat I yia r \

NV KATAOKeUr) Uag yewtonong oe uia 8géon M 6km B
rrepiAauBdvel Toug eENc TPEIC CPOUG! \ /
a) AM>2 km, B) BM=3 km kat y) [M=4 km. Na ‘bq,_ &
avtiypdyelg 1o napakdtw oxriua Kai va Boeig D 7 o

Bgon tou onueiou M, kabwc kar v ardoraon Tkm \/

¢ Bgong autrc aro Tov OPJLO E. A
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Avaxspalaiwaon

o onueio A

A 3
eubuypaupo Tunua AB

® ZHMEIO

® EYOYIPAMMO _A B

TMHMA dnel _‘r: %
ik AAANAa euby
gubeleq MAapAaAnAa eubuypaupa

TUAMaTA

X A B

O

eubsia AB

X' O X

nuieuBeia Ax ; — )
10 onueilo O xwpiCel a eubeia

® EYOEIA oe dUo avTikeipeveg nueudbeleq

€ €, Ox kat Ox’
>?< KABeTeq
TEVOUEVEG

eubeleq TTAPAAANAEG

eubeleg A ) £UBE(EQ
- S
__ ANE ©

and, 1o A pia pévo anod To A pia povo
KGBetn oV € TapAMnAn oty €

A R e
(@)
[l I

® ETNTTEAO Tpia onpela opitouv €va enimedo ) gubeia & avrikel OAGKANPN OTO
enimedo I

\e
g e
® HMIETTITTEAO / \QA / ///
[l I

n euBeia & TéuVSRTO eninedo M n eubeia xwpilel €va emninedo oe
dUo nuierineda

® HMIEYOEIA

A B

o———o6
andotaon duo
onueiwv

® AITOzTAZH

B artéotaon duo
. , MAapAANAwV eubelV
artéotaon onueiou A \& pain

and eubela € f A‘
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mAeupd
Kopu®pry

.

B
0 A
EPEENG YWVieqg

X/
y Yy
0 dIXOTBUOG » >@<
y’ >
X

JIXOTOUOG YWVIOG KATAKOPUPNV YWVIEQ

r y
B X CPA z
0° @) 180°
A TIOPAMANPWUATIKES YWVIEQ
A

OlLadoXIKEG YwVieg

euBeia ywvia

KYKNOZ

KUkAog (O, p) kat
KUKAWKOG dlokog

Td%o
dUo onpeia A kal B
Tou KUKAou opiCouv
dU0 Té&a TOU KUKAOU

A—8 g
didugtgos

n diduetpog AB xwpilel
TOV KUKAO 0€ 2 NUIKUKALL

M, eowtepkd Tou (O,p)
M, onpeio Tou (O,p)

enikevtpn ywvia
M3 eEwtepkd Tou (O, p) PNy

@ ZXETIKEZ
OEZEIZ
EYOEIAZ
KAl KYKNOY

;

gfwTeQIkn

£@adTOUEVN

€2

TEUVOVOA  £@adTousva TWHUATA
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2XEAIO EPTAZIAZ

[ToAU ouxvd, o’ auta rou dlaBdlouue, o€ O,Tt akouue, aAAd Kal o€ ekelva TTou YOAPOoUUE 1]
Ague, urtdpoxouv AEEEIC TTOU TNV QPXIKN) TOUC TOOEAEUON 11 TN BAoiKr) TOUC onuaocia tnv
avrAouv amo 1 YEWUETPIA I YEVIKOTEOLQ QMO TA UABNUATIKA.

Eival AgEeic rmou TIC xpnoiuorolouue e TV idla mepirou vvola Onwds Kal ota Uabnuartikd,
n.x. “oro ueoo e dtadpouric” 1j “To o0 Tou MEOUTTOAOYIOUOU” K.ATT.

2€ QOKETEC OUWG MTEPITITWOELG, UE QUTEG TIG AEEEIC EKPPALOUQOTE UETAPOPIKA, artodiOovTdc
TOUC &va euputepo vonua. Ngue m.x. “OAec ol xwpeg e Eupwnng de Boilokovral oto idlo
OIKOVOUIKO €r1i1e00” 1) “To @eoTiBdA ouvexiotnke ue mapdAAnisc ekdnAwoelc”.

2TO Keluevo Tou akoAouBgl, undpxouVv MOAAEC TETOIEG AEEEIG.
[Mooorndbnoe va TIG eVTOIOEIC KAl va TIC UMTOYPAUUIOEIG UE TNV TTOWTN avdyvwar.

“To kplolo onueio”

... H undAa €éxel TonmoBetnBel oto onueio tou “mévaAtl”. Ot pihabAol OTIG KePKIDEQ
gxouv naywoet. O1 naikreg Twv dUo opadwy Bplokovtal, 1)dn, £Ew armo TG YPAUMEG TNG
peydAng neploxng. O tepuato@uUAaAKag, OTo HECOV AKPIBWS TNG €0Tiag Tou, KOITALel
KateuBelav ota pdTia Tov avtinmaAd Tou, TIoU ETOIMACZETAL VA EKTEAEDEL TNV EOXATNV TWV
molvwyv autoU Tou aywva. Na éva kKAdoua Tou deuTePOAETTOU ol dUO TalKTeS Kal N
urdAa Bpiokovtal akplBwg oty Bla eubela kal au€owg PETA N OPAIPIKY PAylooa
dlaypd@el hia KaumuUAn Tpoxtd Kal kappwvetal otn d0e€ld ywvia Tng eotiag, Tn otiyun
TOU O TEPUATOPUAAKAG TTEPTEL TIPOG TNV avTiBetn mAeupAd.

“'k0000000A”, PWVACEL e OAN TN dUvaur Tou 0 MixAANG, TPEXOVTAG TIPOC TO KEVIPO
TOU KatdgwTou amod Touq mpoBoAelg ynmedou, evw ol onadol NG ouddag Tou ToV
arnoBewvouy, apou €dwaoe AUoN OTO TIO KEI{OIWO onuelo Tou aywva.

Tavtdxgova, avoiyel n @dgta Tov dwuatiov kau n untéga tov MIXAAN, WooFndviuewn,
TEEXEL aviovxn va. gl T ovubaivel oTov Vidvo Tov ylov TS.

- AVTO To Wwaudi, hovguovg(Tet, de Ga uddet ot va. cbnvel to ews 8glv Kolundel.

Mrnopeic ora veoeAAnvikd kelueva, aAAd kai ota dAAa pabrjuara m.x. ornv (oropia, m
[ewypapia, TN BioAoyia K.ATL., va eVIOMIOEIC TETOIEG AEEEIG;

Na eA€yéeic oe MOIEG MEPITITWOEIG EXOUV ONUAOIQ KUPIOAEKTIKI) Kal OE TIOIEC
UETAPOPIKT].

lMooorndBnoe va ouMEEeic @pdoeic, amd Aoyotexvikd Kelueva, Omou ol AEEelg
XONOOTIoIoUVTAl KUPIWGS UE METAPOPIKT onuaoia, onwdc m.x. “Blot mapdAAnAol”, “Tou
KUKAou Ta yuplouara” K.ATL.

TEAog, mpoorndbnoe va ypdyelg Ki e0U Eva KeUeVo 1 ula 10Topia, ornv orola va
XONOIUOTIOOEIG TETOIEG AEEEIC 1T EKPOAOEIG, UE KUPIOAEKTIKI) 1 KAl WUETAPOPIKN
onuaoia.
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Ewavarmétikés Egqwthiosls AvtoafioAdynons

Aokhogls Zwetov n Naovs

ToroBemoe €va “x” otnv avtiotoyn B€on. 2Q3TO NAGOX

1.
2.

11

18.

19.
20.

21.

22.

23.
24.
25.

26.
27.
28.

AVTIKEIUEVES NUIEUBEIEC ASyovTal OUO NUIEUBEIEG TIOU EXOUV KOIVI} apXT]. Iy
lMapdAAnAec Agyovtal dUo eubeiec Tou 1diou eMITTIEDOU, TTOU OEV EXOUV

KOIVO onueio. W] .
Anéoraon duo napdAnAwv eubeiiv ASyetal To koG Kdbe
eubUyoauUOU TUTUATOC TTOU EXEL TA dKPA TOU O’ QUTEC. Iy

Avriotolxa otoixeia Twv [owv oxnudtwy Ague autd mou CUUTITTOUV
drav TorobeTrioouue Ta OXNUATA TO £va TAvw oTo dAAO e KaTdAAnAo Todmo. Iy
Megoo evog eubuypaou Turjuaroc AB ovoudlouue To onueio M tou

TurjuarTog, mou arnexel e&loou ano Ta dkea Tou. | Y
Toéo Agyetal To euBuypauuo Tunua AB, mou ouvdger duo onueia
A Kat B Tou KUKAOU. | Iy

. AIAUETPOG TOU KUKAOU AgyeTal n xopdr} mou nepvdel arno TO KEVTOO0 TOU KUKAOU. Iy
. MNapanAnpwuatikéc ywviec ovoudlovral dUo ywvieg, ue dbooioua 90 °. Iy
. SUMTTANPWUATIKEG ywVieg ovoudlovral dUo ywVviee e dBpoioua 180°.
10.
. Ao gva onuelo dlEpxetal uia uovo eubela.
12.
13.
14.
15.
16.
17.

Katakopu@nv ywviec Agyovral OUO YWVIEC TTOU EXOUV TV KOPUQT) TOUG KOIVI].

Arno ddo onueia urmopouv va nepdoouv drelpes eUbeied.

Mia euBeia enexteivetal arepidplora.

‘Eva eninedo emnextelveral anspioplora.

KdBe eubeia evog emimedou 1o xwpellel o dreipa nuienireda.

Auo euBelec nou Bplokovtal oto eninedo eival ndvra napdAAnAeq.
Ano éva onueio A urmopouue va pEPOULE ANElPeS eUBeleq KABETEG
oe uia eubeia.

Auo euBelec Tou ernedou KABetec o€ uia Toltn eubela eival ueta&u
TOUG KdBeTeq.

O1 teBAacugvec yoauues diakpivovtal oe KAEIOTEC 1T JUN KUPTEC.

H tebAaougvn ypauurn exel Unkog 1o d6poloua TwVv UnKwv Twv
eubuypauuwy TunudTwy, aro Ta orola aroTeAeTal.

To euBuypauuo Tunua AB eival ueyaAutepo and kdbe tebAaougvn
yoauun e ta dia dkpa A kat B.

KdBe eubBuypauuo tunua OA rou evavel Eva onueio A Tou KUKAoU
ue 10 Kevpo tou O eival OIAUETPOC TOU KUKAOU.

AUO KUKAOL [U€ aKTiveG avioeg elval (ool.

H diduetpoc eival ToimAdola and v akTiva Tou KUKAOU.

OAa ta onueia Tou KukAikou diokou anexouv amd 10 KEvipo O
andéotaon UIKpdTeEn 1j (on ue TNV aktiva p.

Ol mpookelueves atn Baon 1000KEAOUC TOIYWVOU YWVIEG elval (0€G.
AUO Karakopunv ywviec eival OUUTIANOWUATIKEG.

HuikukAlo A€yetal Eva ard ta duo 1é&a, ota ornola dialpeital Evag
KUKAOG amd uia dIdueToo0 Tou.

[ DE0BODRE

00000
0000 B00 0B 0P 0 BOEDEDED

0 000 B0



JuppeTpia

2.1.

2.2.

2.3.

2.4.

2.5.

2.6.

ZupdeTpia wg mpog d&ova

* [vwpilw ndte dUo onueia eival CULLETPIKA wG TPOG eUBeia

* [vwpilw note dUo oxnuara eivar CUULETPIKA wG MPog eubeia Kal 0Tl TA OCUULETPIKA WG
npog eubeia oxriuara eivat ioa

® Bpiokw TO OUUUETPIKO onueio eUBUYPAUMOU TUNRATOG, eUBE(g, TPlywVou, ywviag Kat
KUKAOU w¢G Mpog uia eubeia kal yvwplilw TIG YEWUETPIKES ISIOTNTEG MTOU AITOPPEOUV aro TN
ouuueTpia autn

‘Atovag ouppeTpiag
*  Avayvwpilw oxriuara ue déova rj déoveg oupueTPIag

MeookaBeTog euBUypAPHOU TUHATOG

* Xapdoow TN UECOKABETO eVOG eUBUYPAUMOU TURuaTog Le TN Boribela BabrioAoynuévou
Kavova kat yvauova

*  [vwpilw TN XapaKTNELOTIKN IDIOTNTA TNG MECTOKABETOU EUBUYPAUUOU TUNATOG
*  Xapdoow T UECOKABETO eVOG EUBUYPAUMOU TUNRMATOG UE Kavova Kat dlaBriTn

ZuppETpia WG IPOG onueio

°  [vwpilw OTI N oupuETPIa WS MPog kKEvipo O eival ua otpo@r] yipw and to O katd ywvia 180°
*  [vwplilw ndte dUo onueia eival CUUUETPIKA WG TTPOG ONUEID

¢ [vwpilw ndte dUo oxruara eival CUULETPIKA wG P0G ONUEIo Kal 0Tt QUTA TA OUUUETPIKA

TTOAUY®@VOU Kal KUKAOU WG P0G Onueio

Kévtpo oupperpiag

*  Avayvwpilw oxruara Ue KEVTPO OUUUETPIAq

*  [vwpllw Ta facikd yeWUETPIKA OXrUATA UE KEVTPO OUMUETPIAC KAl TIG YEWUETPIKEG IOIOTNTEG
TTOU ArmopPPEOUV amod TN CUMKETPIa autn

MapaAAnAeg euBeieq mou TépvovTal and pia dAAn eubeia

* [vwpillw ndg ovoudfovral Ta JeUyn TwV YwVIWV mou oxnuatifovral and tnv Tour duo
napaAArAwy pe uia TEuvouod Toug

°  Alarmotdve 0Tt OAEG o1 0&eieg (1) ol aupAeies) ywvieg, mou oxnuartiouv dUo mapdAnAeg
ol oToleg TEUVOVTAL aro TPiTn eubeia, eival (oeg

*  Aariotdve Ott uia oéela kat pia aupAeia ywvia and Ti¢ ywvieg mou oxnuarifovral arod tnv
Tour dUo mapaMnAwv and Tnv Tpitn eubeia eival mTapanMANPWUATIKEG

2
(640 -546 nx)

oxrjuara givat ioa
®  Karaokeud{w TO OUMUETPIKO onueiou, eUBUYPAUUOU TUNUATOG, EUBEIQG, ywVviag, Tolywvou,
-
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B.2.1. Zuppetpia wg nmpog a&ova

Tt givat ovuugtla; O wointrs fa éAcye: 0,11 @ogiéTal add Ty avdusodn. 'O,Tt dnsNwvel kau
Talgldfel, d,TL oTQi8el Kau “ovdhdtel». Mdvo n gavtacia dev éxet kaldlov oviumetgla T
avtd h ovupueTgla Xgeldfetal xal Alyn gavtacia. Av avth axglés ™ @avtasia T
@opéoovue avadoda, fa uas 8yet dAn n Tewnetgla.

APA>THPIOTHTA

Kataokeuaoe va 1000KeAEG Tplywvo ABI ue AB = AIC = 5¢cm
kat BI" = 4 cm kai ) d1dueod tou AA.
AlMAwoe 10 oxNua Kard unkoc me eubeiac € rmou avriket n AA.

> TiI napatnpelc;

ZKE@TONUAOTE

T NMapampoupue ot ta Tplywva ABA kat AIA cupmnirtouy.
AuTtd onuaivel, 6Tl kdbe onuelo Tou evog TPLYWVOU
ouprnimtel pe €va onueio tou AMou Tptywvou. la
napddelyua, 1o B ouunimtel pe to . Ta onuela autd B
AéyovTal GUMMETPIKA wq TIpog A&ova ouppeTpiag v
eubeia €.

Me 1 dimAwon Katd Prkog Tng eubeiag €, KABe onUE(d TNG CUUTITTTEL YE TOV eQUTO
Tou. Emouévwg ouppetpikd Tou A eival To A, Tou A To A Kal evOg OTIoIoUdNMoTE
onueiou Kng € 1o (dlo 1o K.

aoté - MaGaivovue

) j.FQ JUMPETPIKO onuelou B we mpog eubela €, eivar to onuelo ' pe 10 omoio
tt . ouprimrel To B, av dimAwooupe To GUANO KATA Urjkog Tng eubeiag €.

|
E »  KdBe onueio piag eubeiag € eivat CUPUETPIKO TOU eauToU TOU WG TIPOG TNV €.

Onwg edape, pe ™ dmMAwon katd prikog g eubelag € k&Be onuelo tou tprydvou ABA

oupnirtel Pe éva onuelo Tou Tprywvou AFA. Autd onuaivel 6Tl kaBéva amd Ta Tplywva autd

aroteAe(tal anod TA CUPPETPIKA OAWV TwV ONpelwy Tou AAOU TPLYWMVOU WG TIPOG TNV eubela €.

[t auto Aa;,zs oTl: , , =) e (50)

¢ Tatplywva ABA kat AlA gival CUPPETPIKA WG TIPOG TNV = -
eubela €.

[evikdtepa:

® AUo oxnuata (Z4) kat (Zo) AEyovtal CUPMETPLIKA WG
npog pia eubeia €, dtav kabeva anoteAeital and ta
OUMMETPIKA onpela Tou GANOU g TIPOG TNV €.

Emedn pe dimAwon Katd prikog TG € CUMMITTEL TO (Z4)

HEe TO (2p), yvwpiCoupe 6Tl autd Ba elval (oa. Emougvwg:

¢ Ta ouppetpikd wg Tipog eubeia oxnuara sival ioa.
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[TAPAAEITMATA - EOAPMOTIEX>

Mia yoauun y Téuvel v eubeia € ota onueia A, Bkai I. Na Boebei 0 Adyog yia tov oroio

Kal N CUUUETOIKT] V' NG Y, w¢ rmpoc Tnv eubeia e, 6a nepvdel and 1a idia onuela.
Nvan
H OUPPETPIKN YPappn Y NG Y WG TPOoGg v €, \
arnoteAeiTal and TA CUPMPETPIKA AWV TwV Onuelwv
™mCe Y. Emouévwg om y’ avrkouv Kal Ta CUPPETPIKA
onueia Twv A, B kat I'. Emedn] duwg ta A, B kat I A B r €
elval onuela Qg € Ta CUPPETPIKA Toug elval Ta {dla Ta
onueia. Apa ta A, B kat M avrjkouv kal ot y’.

2. Na karaokeuaotel To OUUNETOIKS A’ onueiou A wc mpoc uia eubela e.

Nvaon
Alakpivoupe dUO TEPIMTWOELG:
e To onuelo A avnkel otnv eubeia €. Tote, Onwg eldaye,
TO OUMMETPLKO Tou elval To Blo To onpeio A.

e Toonueio A dev avrkel otnv eubela €. TdTe, yia va Bpouue
TO OUMMETPIKO TOU, aKoAoUBoUUE TNV mapakdtw dladikaoia:
dépvoupe 10 KABeTO TUNUA AB amd To onueio A ipog Tnv
euBela € kal To MpoeKTelvouue KAtd (00 TUNua, wote va
eival BA" = AB. To onueio A’ eival To oUPPETPIKO Tou A wg TIPog TV eubela €.

3.  Na karaokeuaotel n CUUETOIKY wC MO eubela . (a) eubeiac & kat (B) nuieudeiag Ax.

A B
5 - S

O-
A\ 4

Nvon
(o) TMalpvoupue duo onuela A kat B mdvw otnv eubeia d
Kal Bplokoupe, dnwg TeplypdPeTal OTNV EPAPHOYN &
3, Ta ouppEeTpIka Toug A’ kal B’, wg mpog v €. H
eubela &’ mou opiCouvTa A’ kat B’ eivaln CUUUETPIKNA
mg eubelac d. B X

(B) Mapduowa maipvoupe, ektog tou A, €va deltepo é/O/

onuelo B mdvw otnv nuieubeia Ax kal Bplokoupe,

T 5

dTIWQ TPLV, T CUHPETPIKE Toug A’ kat B’ wq mpog © = :

mv €. H nuieuBeia A’X” Ttou opiCouv ta A’ kat B’ B
elval n CUPMETPIKY) TNG Nueudeiag Ax. A : ,
B’ X

), Na karaokeuaotel 10 OUUUETOIKO A'B' evig eubuypauou
Tunuarog AB, we mpog uia eubeia e.

Nvan

Bplokoupue pe Tov TpdTmo mou eidaue
oTnV €QAapuoyr 3, Td CUMUETPIKA A’
Kat B’, wg mpog v g, Twv A kal B
avtiotolxa. Téte TO €ubBUypPaUUO
Tuua A’B’ Ba elvat To ouppetpkd IECEEIC N X X X X X K
Tou AB, wg mpocg Tnv eubeia €.

Ta CUMHETPIKA eubUypapua Tunpata Ba eival peta&y Touq (oa, dnAadn: A’B’ = AB.
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Nvaon

Na kKataokeuaoTel N CUUUETPIKN ywviag XA y WG Mpoc

g
A A’
uia subeia e. S ——

A va Kataokeudoouue T ywvia X’A\’y’ apkel va BPoOUUE TO  B¢--t---\---
OUMMETPIKO A’ NG Kopuprg A KaBWG Kal Ta CUUPETPIKG B’
Kat " dUo akdéua onueiwv B kal I, Ttou avrikouv To kabéva oe
pia ard TIG TAEUPEG NG ov/T\l'OTleo.A

MvwpliCoupe &1L Ba eivat: X' Ay’ = xAry.

6 Na KQTtaokeuaotel To OUUMETPIKO A'B' " evog Tptyavou ABI™ we mpoc uia eubela €, n
" omnola (a) dev Téuvel TIC TASUPECS Tou, (B) diEpxeTal and dUo KOPUPES TOU Kal (y) TELVEI
TG OUO MAEUPEGS TOU.
Nvaon

2& KGBe Tep(mtworn BploKoupe Ta OUPHETPIKA A’, B, T, wg T1pog TNV €, TwV KOPUPWDV
A, B, T tou tprywvou. Téte 1o Tplywvo ABIT €xel OUPUETPIKO TO Tplywvo A'B'T, Tou
elval (oo pe 1o ABI".

(H ¢ dev Téuver Tis Whevgés) (M ¢ diggretau ausd Ta B wau 1) (H ¢ TEuveL TIS WAsVQEs)

7. Na kartaokevaotel 10 oUUUETPIKO KUKAou (O, p) wG mpog g
eubela e. -
Nvan

To ouPPETPIKO Tou KUKAoU (O, p) wg mpog TV € elval KUKAOG

(O, p) (oog pe Tov (O, p), ue O’ cuuuetplkd Tou O WG PG

mv . Onwg 6Aa Ta CUPPETPIKA oxruata, ot KUkAol (O, p) kat S
(O, p) eival (oot, dnAadn €xouv {0eg akTiveg.

8. Na xapaxbei n nopeia Twv akTivwy ToU YWTOC, TTOU EKMEUTOVIAL Ard £va PWIEVS
onueio A kai avakAwvral o’ gvav emnirnmedo KaBpeptn (o oroioc oto oxnua eaiverar we
ula eubeia ).

Nvon
Bplokoupue 1o ouppeTplkd A’ Tou onueiou A wg mpog v A
eubela €.

Ot akTtivegq avakAwvtal oTov KaBpEPTN Kal akoAouBouv

vV Topeia, mou Ba eixav, av n mnyr) Tou ewtog NTav 1o g\
onuelo A’. Emeldn ol ywvieg mou oxnuatiCouv ol aktiveq N
e TNV € elval CUMUETPIKEG, Ba elval kal (0eg. N
Apa, n ywvia pe Tnv orola uia aktiva TEQTtel oTov

KaBpEPTN eival {on pe TN ywvia pe Tnv oroia avakAdral.
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210 oxnua ta onueia B kar B' eival ouuueTolikd we mpoc tnv eubeia €. Na Boebel ue
™ Boribeia udvo Tou XApaka TO CUUMETPIKO Tou A we TPoG Thv eubela €.
Nvan

A
Emedny e Tov xdpaka Propouue va QEPOUUE MOVO ’ B
eubeleq ypaupeg, akohouboupue Ta TapakdTw Rrjuara,
onwcg eaivovral oto dIMAavo oxnua: g
e O€pvoupe TNV eubela AB kal v mpoekTeivouue
HEXPL va Turoel Tov d&ova € oto onueio K. B’

e Oépvoupe Tnv eubela KB', n ormola eivat ouppetpikr) g KB, agou evwvel dUo
OUMMETPLKA onuela aumg, Ta K kat B’.

e ®gpvoupe v AB’, mou Tépvel Tnv € oto O.

e TEhog, pépvoupe Vv BO, mou n ouppeTpikn g eivai n OB’.

Ot euBeleq KB’ kat BO eival ouppuetpikeég twv KB kat B’O avtiotoia kat ot TOPEG TOUQ

Ba elval oupueTpikd onuela, Ta A kat A’.

A2KH2EIZ KAl TIPOBAHMATA

, Na Boeig T OUUUETOIKA TNG Ywviag x0 Yy WG
npoG tnv eubeia e, oe KaBeuid amd TG OUO
MTEPITITWOELC.

9 Na Bpeig 10 ouuueTolkd ToUu KUkAou (O, p) wc
noog v eubela € oe kabeuld amo TIC OUO
TTEQITITWOELC.

3 Na el TO OUUUETOIKO TOU OXNUATOG WG MOOG
* TNV eubeia € Kal TO OUUUETPIKO TOU VEOU OXTIATOG WG TTIPOGC
mv eubeia €', n onola eivar mapdAAnAn ue v e. Tt oxeEon
EXOUV TO apXIKO Kal To TeAeutaio oxnua; Na ermavaAdBeic to

010 Kat pe uia Tpitn mapdAAnAn. Ti mapamnpeEic,

APA2THPIOTHTEX ['IA TO 2TIITI

1 Bpeg TO OUUETPIKO EVOG TPIYWVOU WG MPOC [Ia eUBela € KAl TO CUUUETPIKO
TOU VEOU TPIYWVOU WG TPOC uia aAAn eubela . Ti oxeon xouv TO aQpxIKO Kal
10 TeAeutalo Tplywvo, Na eravaAdBeic o idio Kai e Tpitn ubeia.

B

V

9 lMooorndBnoe va deifelg, 0Tl TO OUUUETOIKO OXTa w oG déova O uiac subelag
" napdMnAnc nooc m S, sival subsia napdAAnAn npoc v eubeia &.
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B.2.2. Atovag ouuueTpiag
APA2THPIOTHTA

2xediaoe o’ éva diapavec xaptl uia eubeia. TormoBeTnoe o dlapaves auto xapTi TAvw Oe
kaBgva arnd ta napakdtw oxnuara. EEETtace av undpxel Beon TETola mou Ta dUo UEEN, OTa
ortoia n eubBeia “xwpilel” To oxriua, CUUTITTTOUV, OTAV TO JIMAWOEIC KATd UNKOC NG eubelac,
akplBwc otn Bgon autrn.

lMooondabnoe va Bpeig av undpxel kat AAAN B€on otnv oroia Umopelc va napatnenoelg
TO (010 Palvouevo yia To (D10 oxrua.

Ovuduaocte - Madaivovue

® Aftovag cupuetpiag oxruarog ovouddetral n eubela Tou xwpilel To oxAua oe
« dUo U€pn, Ta omoia cuumirrouy otav JIMAWBE! TO OxAUa KATd PrKog g eubelag.
LE >V Tiepimtwon autr Aéue OTL To oxrua €xel aEova ouppeTpiag v eubela aut.
P ‘Otav éva oxrua gxet AEova CUPMETPIAG, TO CUUMETPIKO TOU WG P0G TOV
d&ova autdv eivatl To (dlo To oxAua.



Méopoc B' - KepdAaio 20 - Juuuetoia - 205 -

[TAPAAEITMA - EOAPMOIH

Na BpeBouv o1 déovec ouuuETPIAG TOU KUKAOU Kal TOU
avtioroixou KukAikou diokou (O,p).

Nvan

Me dimAwon dlariotwvoupe OTL N eubeia € dvw oty ornola
Bploketal pia omoladrmote dIAPETPOGS Tou kUkAou (O,p) eival
d&ovag ouppeTpiag Tou KUKAOU Kal TOU avTiOTOLXoU KUKAIKOU S{oKou.

Erouévwc:
P Ornowadrnote subeia SiEpxeTal and To KEVIPO TOU KUKAOU gival AEovVag OUMHETPIAC
TOU KUKAOU Kal TOU avTioTolXou KUKAIKoU SioKou.

A2KH2EIZ KAl TIPOBAHMATA

1. Na emAéEeic ™ owotr andvinon:
KdBe KUKAOG Kal 0 avTioToIX0G KUKAIKOG OIOKOG EXOUV:
O Evav déova ouuuetpiac.
U Aneipoug déovec ouuueToiac.
O Kavéva déova ouuuetoiac.

D. Eéctaoe av ta kepadaia yoduuara tou aApapntou A, T, | kat © gxouv:
(a) kaveéva, (B) éva, (y) meploooTepLOUC Ao vav AdEOVEG CUULETPIAG.

3 = xedlaoe TouG déoves OUUUETPIAG TwV MAPAKATW YEWUETOIKWV OXNUATWV.

), 2xediaoe Touc dEoves OUUUETPIAG TOU OXNUATOC Tou dnuloupyeltal ard duo (0ouG

TEUVOUEVOUG KUKAOUC.

5. Boec Touc déovec ouUUETPIac Tou oxnUaToc rmou dnutoupyeltal and dUo KUKAOUG
UE OIAQOPETIKEG AKTIVES, OTaVv: (a) Exouv TO (010 KEVTPO Kal (B) Exouv dlIapopeTIKA
KEVTOA.



- 206 - Mépog B' - KepdAaio 20 - Suuuetpia

B.2.3. MeookdBeToqg €UBUYPAUUOU TUAUATOG
?

2 APASTHPIOTHTA

)\ O kanerdviog tou mAoiou mpooniabel va kpatnoet v
wi nopeia Tou mAoiou To (B0 uakpid and Ti¢ Bdosic A kai B
me yepupacg, eneldr) n OoTevotTnTta Tou MEEAOMUATOC, O
agpac kai n yvwotr nalippoia Tou EuBoikoU KOAmou
eMopOoUV 0NV ropela Twv Kapaplwv Kat KAvouv T dIEAEUON
erkivouvn.

Mropeic va urtodeielc Tnv mopeia mou MPEMEL va EXEL Eva
mAoio yia va repdoel ue aopdAela To oTevo Tou Eupimnmou;

Ti elval n mopeia Tou mAoiou oe oxeon e TO eUBUYPAUO
Turjua AB;

Ti elval Ta onuela A kai B uetaéu Touc oe oxson ue tnv
ropeia tou nmAoiou,

[Mota onuavtikn 1010TNTA MPETIEL VA EXOUV TA ONuEla NG
ropelac autrc,

Ovuduaoctée - Madaivovue

® MeookdBetog eubuypdupou TUARATog Aéyetal n eubela mou elival kABet
Tf MPOG auto Kal diEpxeTal arnod To HECOV TOou.

© P KdBe onueio TG peookaBgtou evéc eubUYPAUMOU TUAMATOC €xel (0eg
anootdoelq (loamnéxel) anod Ta dkpa Tou.

P  KdBe onueio mou toamgxel and ta Akpa evog euBUYPAUUOU TUNUATOR
Bploketal dvw OTN HECOKABETS TOU.
P H ueookdBeTog evig sUBUYPAUMOU TUAATOS sival AE0VAG CUMMETPIAG TOU.

:'1'3 Kard tov EukAeidn o1 Kataokeueg, ompigovial o TPelG kavoveg (“artrjuara’).

ﬂ P e Amo6 duo onpeia va digpxeTal pia pévo eubeia.

b, e ‘Eva eubuypauuo TUNMa TIpoEKTElvVETAL amepLopLoTa.
v | ® O KUKAOG opiCeTal pe €va onpeio (kévtpo) Kat éva eubUypauuo TUAA (akTiva).
fror & 4 ¥

iy,

T

Mg édon Tovs wagaddvw kavdves (“‘authuata’) wdogovv va yivoww ol Kataokeves oawv Twv
YEWUETQUAWYV OXMUATWY Ug TN Xghon “Tov xavdva kal Tov diaéntn”. (“Kavdvas” givar évas
xdgaxas xwols wiodiaugéogls yia va xagdjovus gvieics kau oxt yla va KAVoviugE UETQHOELS UMKUV),
Ol KATAOKEVES AVTES ASAUTOVY UEYaAVTEQN edtdefioTnTa. Kau ywion, divowv duws axgiééotega.
wdoteAéouaTa Kal donfovv va. adopsvyovtal Addn, WWov opgilovtal o¢ aTiNslgs TWV ogydvwy
WOV XQNOIUOIOLOVIUE OTNV WQAFnN.
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[TAPAAEITMATA - EOAPMOTIEX>

4. Na oxedaotel n ecokabeTog evog eubuypduuou Tunuatog AB, e tn Bonbeia
TOU UTTOOEKAUETOOU Kal TOU yvwuova.

Nvon
MpoodlopiCoupe To uecov M Tou eubuypPAuUOoU TUAHUATOS AB e TO UTTODEKAUETPO Kal
OTn OUVEXELa e ToVv yvwuova oxedldloupe Tnv eubeia g, mou digpxetal anod to M kat
elval kdbetn oto AB.

(1) (2] ® E (4) £
A\ =
A M B 1 %—N Il 1l
A B A E NB A M ' B
0 1 2 3 @ |\Z e = v °
Y E
1,5 = BN
—o 8

Na oxedlaotel n uecOKABETOC eVOC euBUYPduUOU TuNRUAaToC AB, xwpic tn Bonbela Tou
UMOOEKAUETPOU KAl TOU yvapova, aAdd udvo ue mn xpenon “Tou kavova kal Tou
owaBritn”.

Nvan
Mvwplidoupe OTL N uecokdBeTog, dTwg k&Be eubeia, opiCetal ard dUo onueia kal Ott KAbe
onuelo TNG HECOKABETOU evOC EUBUYPAUMOU TUNUATOG LoaTiEXEL Ao TA AKPA TOU.

" va oxedlAooUE T ecoKABeTO Tou eubuypPdAupoU Tunuatog AB npénel va Bpoulue
duo onpeia Tou va loamnéxouv anod ta A kat B. Fpdgpoupe, Aoimdyv, dUo {ooug KUKAOUG
he kévtpa ta dkpa A kat B Tou eubuypdupou TUAUATOG Kal pe akTiva p (ueyaAutepn
anoé To Yod unkog Tou AB, yia va TEéUvovTal).

Ta onuela I kat A, ota ormoia Téuvovral ol dUo KUkAoL opiCouv Tnv eubeia mou eival
eookdbetog Tou eubuypdupou Tunuarog AB, diéTL duo onuela tng, Ta I kal A,
anéxouv e&ioou ané Ta dkpa A kat B, agou eival TA=TE= p kai AA= AB=p.

1]

¢  Me MV KATaokeur TNG MECOKABETOU TOU eubBuypduuou Tunuatog AB, Bprkape
he akpiBela kat To pgoo M, xwplQ va xenolUoTIOIO0UUE UTTODEKAETPO.
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3 Na karaokevaotel eubeia O KABetn o€ eubeia € oto onueio g A.

Nvon
rPdpoupe KUKAO e KEVIPO TO A Kal Tuxala aktiva, Tiou Téuvel TNV € oe duo onuela I
kat A. Emedn 1o A eival peoo tou A, apkel va gpgpoupe m peookdbeto Tou MA mou
diEpxetal amnod 10 HECO Tou A Kal elval KABetn otV €.

(1) o) . (4) o)

), Na karaokeuaotel n KABetn O uiac subeiag € arod onuelo A EKTOG auTtrg.

Nvon
FPpAPOoUpE KUKAO e KEVTPO TO A KAl aKTiva TETOlA WOTe va TEPveL TV € oe dUo onuela
I kat A. Ermteidn 1o A 1oanéxel and ta I kat A, 6a eival onuelo Tng HecokaBEToU Tou
Tunuarog MA. Emopévwg, apkel va pEPOUE, e TOV TPOTO TIOU JdBape oty eQapuoyn
2, N ueookdbeto tou IMA tou digpxetal and 1o A.

5. Na karaokeuaotel €va 100rAeupo Tplywvo mAeupdg a.

A
B -
Nvaon
rpdgoupe éva eubuypaupo TuRua B = a.
- -

Me kévipa Ta dkpa B kat IM kal aktiva {on pe a
ypdpoupe dUo kUkAouc. ‘Eotw A 10 éva onueio
and ta dUo Tou TEPvovTal ol KUKAOL auTol.

To tplywvo ABIT eival To {nToUuevo LOOTIAEUPO,
AlOTL €xel OAeg TIQ TAEUPES Tou (0eg Ue Q, wg
aKTiveg (0wv KUKAWV akKTivag a.
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6.

A2KH2EIZ KAl TIPOBAHMATA

JUUMATIPWOE TA TAPAKATW KEVA:
(a) KdbBe onueio mou toanexel ano 1a dkpa euBuyoduuou TURUATOC BlokeTal

TTAVW OTI) .o .

(B) Me v Karaokeun ¢ UeCOKABETOU Tou eubuYypduoU TUruaTtog AB, Borikaue
UE AKPIBEIQ KAL TO ..o TOU, XWPIG va Xenoyuoromoouue
UITOOEKAUETOO.

(y) Auo onueia M kait M’ eivai ouuueTolikd we oG eubeia €, dtav n € elvai

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, TOU TUNUaroc MM’

Na xapdéeic eva eubuypaupo Tunua AB Kal e T xenon Tou Kavova Kal Tou olaBntn
va 1o xwploelc oe dUo (oa TunuAaTa Kal otn OUVEXEIQ O TEOOEPA (0a TuNMATa.

>xediaoe gvav KUKAO Kal pia aktiva tou KA. Boec duo onuela tou KUKAou, TTou TO
kaBeva va toamnéxel anod 1a K kai A.

2710 dimAavo oxnua n KaurmuAn yoauun y maplotd tunua mne y
dladpounc Tou aotikou Aswpopeiou. Ot KATOIKOL TWV OIKIOUWY A
Kal B armogdoloav va KataokeudoouV uila otdorn, TTouU va artExXel

e&ioou arnod Tous dUo oiKIouoUs. Bpeg to kataAAnAo onueio e A B
dladpounc kat dikatoAdynoe 1 Adon rou Ba dwoelg.

Na Boeic To onueio NS dx6nc evoc rotauou To orolo loangxel arnd duo xwoeld A kai B.
2xediaoe Eva Tpiywvo Kal Boes ue akplBela Ta ueoa Twv MAEUPWV TOU.

2xeodlaoe gvav KUKAO e kEvipo K kai pia xopdr tou AB. Na kataokeudoelg
UEOOKABETO NG x0pdnc AB kai va ovoudoeic M kar N ta onueia ota orola Teuvel Tov
KUKAO. (a) 2Uykpive TIC xopdsc MA kai MB kai dikaloAdynoe 1o amotéleoua tng
ouykpiong, (B) kdve to (d10 Kat yia Ti¢ xopdec NA kai NB, (y) Boec edv 10 kévipo K Tou
KUKAOU &lval onueio TG uecokabeTou Kal dIKAIOAGYNoe Tnv andvinorj oou.

2xedlaoe TIC UEOOKABETEC TPIWV XOPOWV EVOC KUKAOU Kal eEETA0E Qv UMTAPXEL ONUEID

OTO OXNUQa oou, aro TO Orolo va JIEPXOVTAL KAl Ol TPEIG UEOOKABETEG.
A

2710 dImAavo oxrua Bpeg ekeivo To onuelo g €, TIou va
loanéxel and ta onueia A kat B. B

APA2THPIOTHTEX ['IA TO 2TIITI

2xediaoe Evav KUKAO ue gva vouloua. Nwc unopelc va BoeiG 1o KEVIPO Tou,

TOEIG OIKOYEVEIEC KATAOKNVWOQV O’ Eva KAUTTIVYK KAl TOTTOBETNOoQV TIG OKNVEC TOUQZ 1,
2o Kal 23 ET0L WOTE: 212 = 3,8 M, 2123 = 2 m Kal 2223 = 3,5 m. Na oxedidoeig
owaraén twv oknvawv og oxedIo ue kKAluaka 1:100 kat va Bpeig to onueio N, rmou rperel
va tonobetnBel €va viouc, WOTE Kal Ol TPEIC OKNVEC va arexouv e&ioou ar’ auto.
Yridpoxouv moAAEG TeTolec Beoelg; Na dikaloAoyrioeic tnv andvinorj oou.
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B.2.4. Zuppuetpla wg npog onueio

0
 APAZTHPIOTHTA

" Av neplotpagel 1o oxripa ABI, yUpw and To : /' e
onueio O kard 180°, naipvel pia véa Bgon v A<=

ABT . / \
ALl A

> Ti ouumnepaivels yia ta oxnuata ABM kat A'B'[7;
! ~_ 0 B
ﬁ ZK??TOMG.GT? = l
Mapatmmpouue otL étav oAokANpwBel n otpory autn, l
KABe onuelo tou ABIT ouunimrel pe €va onuelo Tou r A

A'B'T’. Na napddetyua, 6a cuunéoouv Ta onueia A kat A'.

¢ Ta onueia autd Aéyovtal CUUMETPLIKA, wg TIpog kévtpo O. AnAadn:

® JupuEeTPIKO onuelou A wg Tpog kévtpo O, elival To onueio A’, Ue To omnolo cuurimTel

10 A, av rieptotpagel tepl To O katd 180°.

. loxlel ot

j? » Ao onueia M kat M’ eival CUMMETPIKA WG TTPOG onpmo 0, 6tav 10 O eival

' MECO TOU Turuatog MM’.

® AUo oxrjuara Aéyovtal CUPMETPLKA wg TIPOg onueio
0, étav KdBe onuelo Tou evog elval CUPPETPIKO
evog onuelou Tou AAou we Tpog to O.

P  Ta ouppetpikd wg pog onueio oxfuara ival ioa.

[TAPAAEIIMATA - EOAPMOIE2

4. Na Boebei To oupueToikd A’ Tou onueiou A, wc rpoc onueio O.

Nvon

A va Kataokeudooue TO - - - - =E=&=6eE68=
% ouppeTplkd A’ evée onuelou
A wg mipog onueio O,
PEPVOULE TO eUBUYPAUMO
Tunua AO kal otV
TIPOEKTAOT) TOU (UE TO CEC B W W
UTTOJEKAUETPO 1| HE TOV

dlapnn) naipvoupe (oo Tunua OA’, dtiwg delxvouv ol TTaparndvw eikovec.

9 Na karaokevaotel 10 oUUUETPIKO A'B' evoc eubBuypduuou tunuaroc AB we mpog
onueio O.

Nvaon
To ouppetplkd evég eubuypdupou tunuatoc AB wg
npog onueio O, eival eublypaupo TuRua A’B’. Ma va T1o
Kataokeudooupe apkel va Bpouue ta onueia A’ kat B’, rtou
elval Ta ouppeTpikd Twv A kat B wg mipog O.
Mapampeouue ot eiva A B = AB kat A'B" // AB.

A




Méooc B’ - KepdAaio 20 - Juuuetpia -211 -

4.

Nvan

5.

Nvan

6

N\von

Na kataokeuaoTel TO OUUMETPIKO w¢ Tpoc onueio O: (a) uag subeiag € kat (B) uiac
nuteuBeiac Ax.

Nvan

Maipvoupe dUo onuela A kal B mévw otnv eubela € 1 Tnv nuieuBeia Ax kat Bplokoupe, ONwa
napandvw, Ta CUPKETPIKA wg Tipog 1o O. H rmpogktaon tou eubBuypaupou tunuatog A'B’
elvarn e’ N A’x’, mou elval CUPKETPLKY) TNG eubelag € 1y e nuieubeiag Ax avtioTorxa.

Na KaraokeuaoTel TO OUUMETPIKO OXTiUQ UIag ywviag XA y w¢ npoc onueio O.

y A
Bplokoupe T0 CUPHETPIKO A’ TNQ KOPUPNG A Kal TIG CUUUETPIKER N
nuieuBeieg A’x’ kat A’y’ Twv dUo TASUP®V NG Ax kat Ay avtiotolxa X\ | O/
WG 1PogG 19 O, dnwg puadape mponyoyuevwg. ToTte, / X’
n ywvia x’A’y" eival CUPUETPIKT) TG XAy Kal eival ion u’ aut. A v

Na kataokeuaotel To ouuueToiko A'B' [ evog Tprywvou ABI we rpoc onueio O, To oroio
(a) eival ekTOC TPIYWVOU, (B) BoioKeTal evIOC TOU TPIYWVOoU Kal (y) eival uia Kopu@rj Tou.

Kal oTig Tpelg TePITTWOELS,
Bplokoupe Ta ouppeTpika A’, B,
I, wg npog 10 O, TwV KopuPwV A,
B, " Tou tprywvou. Tdte 10 Tpiywvo
ABIC €xel oupuEeTpIkO TO TPlywvo
A'B'T”, mou elval (0o pe 1o ABI'.

Na KaraokeuaoTtel TO CUUUETOIKO oxnua evog kUukAou (K, p) wc rmpocg onueio O.

A
Bplokouue 10 oUppeETPIKO we Tipog To O tou kévipou K 4NN
kal evog onpelou Tou KUkAoU A, Trou efvar ta onpela K’ Kat ‘*“3=£__+_
A’ avtiotoixa. Mpdeoupe tov kUkAo (K, p=K'A’) Ttou eival
o {ntoupuevoc. O1 dUo kUKAoL elval (ool dLdTL €xouv (0eg akTiveg.

A2KH2EIZ KAl TIPOBAHMATA

Na karaokeudoeic ta ouuuetpikd B, M kai " twv B, M kai [~ A
avtiotoixa wa mpog 1o A Kat va dikaloAoyrjoeic ot to M’ eival ugoo
Tou B'". (To M eival o ugoo mce BI).

B r

Na oxedidoeig Tpiywvo ABA Kal TO CUUUETPIKO [~ TG KOpUQTC Tou A we mEoc To ueoov O
™G nAeupdc BA. Tw¢ umopeic va xapaxktnploelc 1o Tetpdnieupo ABIA,



-212 - Mépoc B’ - KepdAaio 20 - Juuuetola

B.2.5. Kévtpo cuuuetpiag
APA2THPIOTHTA

Bpec éva onuelo, oe kdbe €va amd 1a nmapakdrw oxnuara, yupw arid TO Oroio
MOOoOTIAONoE va MEPIOTPEWYEIG TO OXNUa auto Katd 180° kal va maparnenoslc edv
9 OUUMITITEL I OXI UE TOV €QUTO TOU, UETA TNV OAOKANOWON NG MEPIOTPOPNG AUTHG.

ev onaoté - Madaivovusg

Kévtpo ocuppetpiag oxruarog ovoudletal €va onuelo Tou O, ylpw amod To
ortoio av Teptotpagel To oxua katd 180°, CUUTITTEL e TO APXIKO.

L Fmv meplmwon mou undpxel TETolo onue(o, Ague OTL TO OXNHA €XEl KEVTPO
- ouppetpiag to onueio O.

P Ortav éva oxfiua ExXel KEVIPO CUUUETPIAS, TO CUMUETPIKO TOU WG P0G TO
KEVTPOo auTo eival To Blo TO oxNua.
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[TAPAAEITMATA - EOAPMOTIEX>

1 To ouuuetpikd maparrnAoypdupou ABIA, we mpoc KEVIPO CUUUETPIAC TO onueio
" touric Twv daywviwv Tou, eivat To (310 To maparnAdypauuo.

Nvan A E B
Mapatnpeouue, Ot €va onuelo E Tou mapaAAnAo-
yPduuou, pe otpogr katd 180° yupw ard 1o O, Ba
ouuméoel Ue €va AMo onuelo E’ Tou (dlou ToOU
naparMnAoypdupou. Autd cupBaivel yia OAa Ta onueia
Tou ABICA, eMOPEVWC TO CUPMETPIKO ToU wg Tipog 1o O a E T
efval AL To (1o To mapaMnAdypauuo ABIFA.

[Moio eival To KEVIPO OUUMETPIAG EVOG KUKAOU;,

Me otpogn katd 180° yUpw amd 10 Kévipo O Tou KUKAOU,
AAMIOTWVOUE OTI QUTOC CUMTITTTEL e TOV €aUTO Tou. Emouévwg:

P Tokévrpo Tou KUKAOU eival KEVTPO CUMHETPIOG TOU KABWGS KAl TOU AVTIOTOLXOU
KUKALKOU JioKou.

Na amodeixBel 0Tl TO OUUUETPIKO oxnua ulag eubelac e, wa nmpog kevipo O, eival

euBeia €' //e.
Nvan
dgpvoupe v andotaon OA tou O and myv €. Eotw B éva ¢ A B
dMNo onuelo Tng €. Bplokouue Ta ouppetpikd A’ kat B’ twv
onuelwv A kal B wg mpog 1o O kat ovouddoupe €' v eubela 0
rou diEpxetal arnod ta A’kat B'. H euBeia €’ eival OUPPETPIKY o
MG € WG MPOG KEVIPO ouppeTpiag To O. B A

H ywvia OA’B’ 6a eival CUPPETPLKN TNG Ywviag OA B. N
Emeldr] ol CUMHETPIKES Ywvieg eival (oeg, Ba eival: OA’'B’'=0AB=90°. Apaq, ol eubeleq
e Kal &' elval kdbeteg oty dla eubela AA’, cuvenwa Peta&y Toug TIAPAAMNAEG.

P Ol CUMPETPIKEG WG TIPOG onueio gubeieg, sival ueTAEU Toug MAPANANAEG.

P
A2KH2EIZ KAl TIPOBAHMATA

1. Apou yodyeic Ta kepaaia yoduuara Tou aApapitou, eEETace av Exouv KEVIPO OUUUETOIAC. ;;T
it

Na Bpelc ota napakdtw oxNUATA TO KEVIPO OUUUETOIAG, Qv UTTAPXEL.

3. TomoBsmoe éva “X” otic katdAMnAec Boeic, via n Betikri cou andvrnon.

Aéovec ouuuetpiag Exet Kévrpo
Kaveva Eva Ado Tpeig TEooepls  [leplOOOTEPOUS  SyuueTpiac

EubBuypaupo tunua
loookeAgc Tplywvo
lodriAeupo Tolywvo
lNapaAAnAdypauo
OpBoywvio
Pdupog
TeTpdywvo
KUkAog
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B.2.6. NapdAAnAeg eubeieq mou t€uvovtal and uia aAAn eubeia

APAJTHPIOTHTA

Y \ 21 ditAavn eikova PAEnouue Evav dnuooto
[ Spduo va diacxilel dUo aypoktriuara.

o) napdAnAec eubeiec €41 Kal €» opiCouv Ta
opla Tou OpduoU autou Kal XwpICouv TN yn
o€ TPEIG CWVEG.

AWOE ula OUYKEKPIUEVN KOLVI) ovouaoia yia oAa ta
onueia rmou Bolokovtal otnv dopaATo Tou OpPAdLOoU,
onAadn otn fwvn avdueoa oTiG euBeieG €1 Kal €o
kaBwc Kai pia dAAn kowr ovouaola yia oAa ta
onueia rou Bpiokovral EEw art’ autr, dnAadn ora xwpedia.

21NV dla elkova UTTdpXEl EVAC XwUATOOPOUOG TToU Xwpilel Ta dUO aypOoKTTATA Kal OpICEl
uia eubeia o mou eival To ouvopo uetaél Toug.
[ uropelc va dwaoelg ula Koivr ovouaoia o dAa ta onuela mou avijkouv oto (610
Kal [UOVO QypOKTHUA,

Ovuduaoctée - Malaivovue

5 ® Ot ywvieg Tou Bplokovtatl avapeoa oTig eubeleq €4
Kal €5 ovouddovral “evtdg” (Twv eubeldv) Kat OAeq
ol AMN\eq “eKTdq”.

Az, Ay, By, By glvau “evtos” xau

€1

Ay, Ay, Bs, By glvan “extds”

f Tf. Ot ywvieg mou Bplokovral mpog 10 .
' (d10 uéEpog mq euBeiag & ovoudlovral A‘Z»AB»BZ»BB elvau ‘el Ta avtd” wau

“entl Ta autd” (u€PN TNG eubelag). A‘l ’ A’q ) Bz , 34 sivas “esl ta avtd”
® AuUo ywvieg nou Bplokovtal n pia oto
€va Kt n A oto Ao nuierminedo

™G eubelag 8, Aéyovral PETAEU TOUS gy p AZ ug ™ 31 ¢lvau “eVadNdF" KoK,
“evaA\AE”.

X, N Aoy Ug TV @2 glval “evaldf" aMd

¢ Ao tov ouvduaoud Twv Tapandvw TEOKUTTEL 6Tl B6a €XOoude TIG TIAPAKATW
€€l ovouaoieq yia tTa 16 dlapopeTikd Ceuydpla TWV YWVIWDV.
(a) evtog evalldg Kal  (B) eKTOG eVAAAE
(Y) evtég kat eni Ta autd Kal  (d) ekTdq Kat emi Ta autd
(€) evtoq - eKTOG eVAANAE Kat  (oT) evtdg - ektdq eni Ta autd.
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[TAPAAEIIMATA - EOAPMOIE2

4. Na ouykpiBouv ueta&u Toug ol ywvieg, Tou oxnuartigovral ora onueia A kai B, ora
oroia Teuvel pla eubeia & dUo MapdAANAes eubeles €4 Kal €o QVTIOTOLXQ.

Nvon
Mropoupe va dlaTIoTWOoOUHE (UETPWVIAC UE TO
HOLPOYVWUOVIO) OTL Ol Ywvieg mou oxnuatidovral
Kal ota dUo onuela Toung A kat B, eivat dUo eldwv:

€4

7 7 N 7 7 82
® O oeleg yovieg w, Tou elvatl peta&u toug

(oec kat
AN
® O aupAeieg yovieg @, Tou elval Ki autég PeTaku Toug (oeq.

Ta Téooepa Ceuydpla TWV YwVIWY, TIou elval dAeg oeieq kat (oeg peta&u Toug eilval:

»  Anod g “evtds evarrdi”: Ay =B,
P Ao g “extds gvaindF”: A, =By
P Ano g “evtds - exTds el Ta avtd”: ﬂz = @2 Kau 13«4 = @4

Ta téooepa Ceuydpla TwV YwVIWY, TTou eival OAec aupAeleq kat ioeg peta&u Toug eivat:

» A Tg “evtds gvaArdi”: 7&3 = @1
P> AndTQ “exTds evairdF”: 1&1 = @3
P Ano g “evTds - exTds el Ta avtd”: @1 = @1 Kau 13«3 = @3

Emedn) duwg ot ywvieg A 1 Kat A\z elval mapanAnPwUATIkEG, Ba loxUel YevIKA:

©+ @ =180°.
Omndte ouprnepaivoupe OTL Ta unoAouna Ceuydpla Twv Ywvidv elval (euyapla
TIAPATANPWHATIKWY YWVIWY, Ta oTtola Kal elval Ta eENa:

» O “evtds gl Ta avtd”: @3 + @2 = 180° wau 13\“, + @1 = 180°
» O “tds el Ta avtd”: @1 + éz; = 180° xau 73r2 + @3 = 180°
P O “evTds-exTds gvarldd”: 73«1 + éz = 180° «a 1&2 + @1 = 180°

K Azt By=180° wa Ay + B3=180°
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9 2TO MapakdTtw o)mua elval €4//€5. Na unoloyloete OAeq TG ywvieg, mou eivai
onuelwuevee, av gival a=40°

Nvon
Ol ywvieg & katy eival katakopugry, dpa Ba eivat a = y = 40°
Ol ywvieg O kat B elval mapanAnpwuatikés, dpa Ba eivar a + € = 180°, and
oxéon auth oupnepol’vouue Ot 8 = 180° - @ = 180° - 40° = 140°
Ot yovieq B kat O eiva KaTakopuPnry, dpa Ba eivat: € = d = 140°.
AN\A emeldn 81//82 Kal n €3 TEPvVOUOQA Twv dUO TIAPaAAwY eubelwv Ba elvat:
€= a, WS gvTds - eKkTds @l Ta avtd, dea ¢ = 40°
7+ a=180° ws ¢vtds el Ta avtd,
doa: 7= 180° - @ = 180° - 40° = 140°
a, WS VTS eVaAAd}, edouévws: N = 40° kau Vs 5
f !

€ €5

n=
§=4d, ws evtds - ¢extds g8l Ta avtd, dga: & = 140°.

A>KHXEI> KAl TIPOBAHMATA

1 2xediaoe dUO MapAaAAnAecg eubeleg €4 Kal €o, OL OTIOIEG VA ATMTEXOUV 4 cm.
®gpe uia eubeia mou va oxnuarticel ue v €4 yovia 72° kal UMTOASYIOE TIG
UMTOAOITTIEG YWVIEG.

2. Sto dimhavé axriua eival 1/ Kal €3 //€4. $ g/ &
Na umnoloyioeig TG ONUEIWHEVES  YwViEG TOU / / X

oxnuarog, av eivai a=B =70"

3. Na oynuatiosic wa yovia XA y = 63°. Na ndpeic
gva onueio B ¢ nAevpdc Ax, wote va eivat AB=5 cm kal €va onueio A e Ay, wote va eivai
AA=29 cm. Na pepeig and to B v napdAnAn npog mv Ay kat and 1o A v napdAAnAn
rpoc v Ax. Na ovoudoelc I to onueio touric Twv napdAnAwy autwyv. Na uroAoyioeig Tic
ywViec Tou TeTpanievpou ABIA.

[ g
Y, >t0 dimAavé oxrua ol eubeieg 4 Kat g5 giva = 56,A = P A
napdAnAec kat n nuzeu@el’a Bd, eival
51)(0T0/Joq G ya)vzaq B. Na UrtoAoyloeig Tic
yoviee a, ,3 Kal 'y Tou oXruatoc.

5. 210 dimAave oxriua elval €1//eo Kal €3 //€4.
Na uroAoylioeic TIG YwVIEC a kai B

6 2710 TeTpdnAeupo ABIA tou dimAavou oxrjuarog
" elvar AB/TA kat AA/BIT. Na uroAoyioelg Aeg
TIG ONUEIWUEVES YWVIEC.




MEPOZ B’

Tpiywva - MapaAAnAdypappa - Tpamélia
3.1. Zroixeia Tpiywvou - Eidn Tpiyovwv 3 @

* [vwpilw Ta oroixeia Tou Tplywvou
* [vwpilw Ta edn Twv TPIyOVWV

3.2. ABpoIoHa YWVIWV TPIYWVOU - I310TNTEG ICOCKEAOUG TPIYWVOU
® [vwpilw Ot TO dBPOoIoUA TWV YWVIWV VOGS TPlywvou eivat 180°
* [vwpilw TIG IOIOTNTEG TOU ICOOKEAOUG TPLYWVOU Kal TOU LOOTTAEUPOU TPLYWVOU

3.3. MapaAAnAdypappo - Opboywvio - Poupog - Tetpdywvo - Tpanétio
loookelég Tpamelio
* [vwpilw rolo TeTpdnicupo ovoudderal napaiAnAdypauuo, moto opBoywvio, rmoto PoLBog,
TTol0 TETPAYWVO Kal 1olo TParelio
* Xapdoow Ta Uyn Tou mapaAAnAoypdupou Kat Tou Teanediou

3.4. 1d16tnTeg MapaAAnroypdppou - OpBoywviou - Pouou - Terpaywvou -
Tpameliou - loookehoug Tpameliou
*  [vwpilw TI¢ 1310TNTEG TOU MAPAAANAOYPdLLIOU, TOU opBoywVviou, Tou PouBoU Kal Tou

l000KEAOUG Tpamnediou ‘

. |

1

TAATRN & AOHNAIO
(427 - 347 nX)
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B.3.1. Ztouxela tpiywvou - Eidn Tprywvwv

Ovuduaocte - Madaivovue

KuUpla otowxeia tprywvou A xogueli

£\ ® Kdbe 1piywvo ABIT €xel Tpelg Kopupeg A, B, T, B

N DA AN

TPelg MAeupég AB, BIM, MA kal Tpelg ywvieg A, B, T. u‘}?\LVQ; NI

¢ TaAB, Bl TA, ektég amnd TiQ MAEUPEC,
OUMPBOAICoUV Kal TA PNKN TwV avTioTowv ?
eUBUYPAUUWY TUNUATWV. Kogueh WAeVQd

Kogveh

APAJTHPIOTHTA

lMapakdtw BAEMTOUUE TNV KATATAEN TWV TPIYWVWY UE BAon OUO OUYKEKOQIUEVA KOITTIPIA.
Mropeic va ekppdoelc ue Adyia Ta KOITHela e Ta oroia yive autr n Karataén;

ﬁz KE@TOUAOTE

Me Bdon Tto 10 KpLTPLo JIAKPIVOUE TPEIQ TTEPITTWOELG:
TTAsvgés kdfetes Oxt kdfetes WAgvgés

Mia ywvia ONes ol ywvies
ugyavtegn tns oglhis  WIKATEges Tns oglris

ANEANYAN

Mia ywvia ogtn

OgGoywvio AUbAvywvio Ofvyuwvio
Me Bdon To 20 KPITPLO JlAKPIVOUUE TPEIC TIEQITTWOELS:
lodTtnta WAsvQUv AVIGTNTA WAsVQUWV
Tosls WAsvpss (ogs Avo @Aevges logs  'ONgs ol wAevges dvioes
A A
| A
B r B r B r

|odwAgvgo | cookgNgs ZkaAnvd
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Aegutepelovta oTolxela TpLywvou A

® To eubuypauUO TUNMA TIOU EVWVEL TNV KOPUPT) EVOQ
TOLYWVOU He TO UECO TNG amévavtl TMAeupdg, A€yetal
dldpeoog.
: M f
A
A

r
® To eubBUypauuo TUNUA TIOU PEPVOUUE amod pia Kopupr

evOQ TPLYWVOU KABeTO otnv eubeia Tng anévavt mAeupdc,
A€yetal UYPoQ TOU TPLYWVOU.
B
® To eubuypauuo TUrua TNG dLXOTOUOU JIag ywviag evog A
TOLYWVOU TIOU PEPVOUE aMd JIa KOPUPH Kal KATAAYEL wr
A

r

otnv anévavtl MAeupd, Aéyetal dLXOTOMOG TOU TPLYWVOU.

[TAPAAEITMA - EOAPMOIH

Na oxediaorouv ta uyn oe tplywvo mou eival: (a) oéuywvio, (B) auBAuywvio kai
(y) opBoywvio.

Nvan
ATG Vv KopuQN T.X. TNV A Tou Tplywvou ABIT @p€pvouue TNV KABETO OTnv amévavtl
mAeupd Tou. Téte n andotaon Tou A ard Ty TAeupd BI™ eival To Upog AA TOU TPLYWVOU.
Autriv T dladikacia Tnv emnavaAauBdvoupe kal amnd TIG AMeC dU0 KOPUQEG Tou
TPLYWVOU Yla va Bpoupe Kal Ta Tpia uyn tou, Ta omoia napatnpoupe GTL diEpxovTal arnd
TO (10 onueilo H, Ttou Aéyetal 0pBAKeEVTPO.

e 4

(v)




- 220 - Méooc B' KepdAaio 3° - Tpiywva - MNapaAAnAdypauua - Toanélia

A2KH2EIZ KAl TIPOBAHMATA

4. Tonobemoe Eva “x” oty avriotoixn G€on. SQ3TO NAOOs
(@)  KdbBe opbBoywvio Tpiywvo Exel uia opbn ywvia. | Iy

(B) To auBAuywvio Tolywvo gxel dUO auBAEle ywVIEG. Iy

.(y) To 1o0nAeupo 1olywvo Exel OAEC TIC TTAEUPEC ToU (O€C. | Iy W

(0)  To 1000KeAES Tplywvo uropel va eival kai auBAuywvio. | Iy W

(€)  To opBoywvio Tolywvo uropel va eival Kai I00ITAEUPO. Iy

(or) To opBoywvio Tplywvo Uropel va eival Kal IC0OOKEAEG. | Iy

(Q)  To 100nAeupo TPlywvo eival mdvra oEuywvio. Iy

(n) 'Eva okaAnvo tpiywvo dOev umopéel va eivar opboywvio. Iy

9 2" éva tplywvo ABI, pe nAeupd BIT = 4,4 cm, ggpe m didpeco AM. Metd ggpe TG
dlaugoouc AK kat AN twv toryavawv ABM kat AIM kat Boec to urikoc twv KM kai Al

3 2xediaoe gva tplywvo ABIT. (a) Boec 10 ugoo A e ndeupdc AB, 10 ugoo E e
nAeupac Bl kat To ugoo Z tc nAeupdc MA. (B) 2xediaoe ) didueoo AE Tou Tolywvou
ABI™ rtou t€uver tn ZA oto onueio M. >Uykpive ue tov diaBntn 1a tunuara AM kat MZ.
Ti napatnpeeic;

), Alveral Tolywvo ABI. (a) ®gpe Ti1¢ dlaugoouc AM kat BN kat ovduaoe ue 1o yoduua @
10 onueio oto onolo Téuvovtal. (B) Metd oxediaoe tnv eubeia 'O Kai ovouaoe (e TO
yoduua P to onuelo oto ortoio n eubeia IO teuvel Tnv mAeupd AB. (y) ZUyKOIVE UE TOV
owaBritn ta eubuypauua tunuara AP kat BP. Ti mapatnpelq;

5. 2xediaoe eva tpiywvo ABI, ndpe 10 ugoo M g neupds Bl kai xdpa&e aro 1o
onueio M uia eubeia € napdAAnAn mpog v nAeupd AB Tou Torywvou. Av To onueio
oto orolo TEuvel v nAeupd AT To ovoudoeic N, va ouykpivelc ue tov dlaBnmn ta
tunjuata AN kat NI™. Ti mapatnpelc;

APAXTHPIOTHTA TIA TO 21T/

fyINa ouunAnpwoelg Tov Mapakdtw mivaka Ue Ta OXNUAaTa Twv avrioTolXwV TOIYWOVWV.
| _TPITAMA || Ofunivio || Op8onivio || Aubavyivio |

ZxaAnvo

|cookeNES

|6cW@Asv@o
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B.3.2. ABpoloua YWVIWV TPLYWVOU - I1310TNTEG LOOOKEAOUG TPLYWVOU

APAXTHPIOTHTA 1n

2xediaoe didpopa tuxaia opboywvia, aupAuvywvia kai oéuywvia Tplywva, Onwc
o TLX. QUTd 1ToU @aivovral Mo KAtw. METpnoe TG ywvieg ToUG UE TO OIOOYVWOVIO Kal
e~ UTTOAOyl0¢€ 10 dBpoioud Toug. Mmopeic va dIatunoelg KATolo CUUTIELAOUA,

r A
B r A B B r
APA2THPIOTHTA 2n

lMooorndBnoe va diaroTwoelc rola JIdUETOS EVOC I000KEAOUC Tplywvou gival déovag
OUUMETPIAC ToU Kal yiaTl.

APAXTHPIOTHTA 3n

>xediaoe éva 100nAeupo Tplywvo ABIT kal Tic dlaugooug tou AA, BE kai [Z.
AikaioAdynoe yiati ot didueool Tou I00AeUpPOU eival dIXOTOUOL KAl UYn TOU.

Ovuduaotée - Madaivovue

AN

P >e kdBe Tpiywvo ABI 1oxUstL: A+B+T=180°

2€ KABe LOOOKEAEG Tplywvo Loxuel OTL:

P Heubeia e Slagéoou, TOU AVTIOTOLXEL

ot Bdon elval a&ovag cuppeTpiag Tou
@ jf LlOOOKeAOUG TPLYWVOU.

» H didueoog, ou avriotoiel ot Bdon
efval UPog kat diXoTOOog. B

» O npookeipeveg ywvieg ot Bdon Tou
loookeAouq eival {oeg. A

2€ KABe 100TAeUpPO Tplywvo Loxuel OTL:

P Ot eubeieg Twv dlapéowv eival dEoveg
OUMMETpPIaG TOU LoOTAEUPOU TPLYWVOU.

P KdBe didueooc sival UPog Kal SiXoTOUOC.

P ‘OAeg ol TAEUPEG Kal OAEG Ol YWVIEG TOU B
loomAeUpoU TpLywvou eival {oeqg.
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[TAPAAEITMATA - EOAPMOTIEX>

1, Na dikaioAoynBel ue Aoyikd emixelponuara Ot To dBpoioua Twv TPIWV ywVIKdV KABe
Tolydvou elvat 180°.

Nvon

r >xedldcoupe 1o Tplywvo ABIT kal pia eubela xAy,

nou dipxetal ard 1o A Kkal eival TapdANAn mpog

v eubeia BI.

Mapatnpoupe OTL:

YAB = w = B yiatl elval yovieq evidg evaAGE, Tov B
napdAMnAwv eubeldv xAy kal BIT, mou téuvovtal anod
mv AB.

A~ N\ r

yAT = 8= [ yiatl eival ywvieg evidg evalAg twv
napdAnAwv eubelwv xAy kat BIT, mou téuvovtal and
v Al

Ot ywvieg o, Axad oxnucmZouv ula eubeia ywvia.
Ernouévwe Ba eivat: w t# A+§= 150",
Emedn dpwg eivat w = =B ka 6= l' Ba éxoupe: B+A+ r 180°.

9. 2& kdBe opBoywvio TPlywvo oL 0EElEG YWVIES ival OUUTANOWUATIKEG.

Nvon
>xedidloupe T0 op/@\oyoﬁy&o Tplywvo ABI ue 1/‘\\- =90°.
;TIS@L’ILS(VCIE A+ B+ [ =140° 6a €xoupe:
B+ =180° - 90° = 90°.
MvwpliCoupe, 6Tl dUo ywvieg Tou €xouv dBpolopa 90°
A€yovTal CUUMANPWMATIKEG. Apa, oe KABe 0pBoyWwVIO
Tplywvo ol 0&eleg ywvieg Tou eival CUMTIANPWUATIKEC.

B r

3 To dBpoioua dUo ywvidv eVOC TOIYWVOU (ooUTal UE TNV EEWTEPIKN NG TPITNG ywviac.
" (210 tplywvo ABIT n ywvia Al x, mou oxnuartiCetar and v Al” kat v MPoEKTAon G
BI" mpoog 1o ugpog tou I, ovoudletal eEwtepikr} ywvia g ).

Nvan
H eEwtepiky yovia ¢ elival TOPAMANPOUATIKY NG A
E0WTEPIKNC Ywviag T tou Tplywvou, dnAadr Ba eival
e=10-T. R
Eneidr| oe kde Tplywvo eival A+ B + = 180°,

N\

dpa A+B=10 - r dnAadn A+B-= @.
Apa, n eEwTePIKN Ywvia looutal pe To dBpoloua Twv dUo
AANWV YWVIWV TOU TPLYWVOU.

B r X
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) O1 ywVvieg evog 100mAeUpoU Totywvou eival GAeg (oec e 60°

, A
' 60°
Nvon
M'vwplCoupe 0TI OTO LOOTIAEUPO Tplywvo elvat: A- /é /Il
ET[8161’] oe Kaes Tplywvo eivat A + B + l" 180°, 6a sivat Lo’ 60"
r

A- +A+A= 180°, dnhadn) 3 - A= 180°, ouvenwa: B
A =180°: 3 = 60 Apa, 0Aeg ol ywvieg Tou LOOTIAEUPOU
TPyvou sival (osc pe 60°.

5. Na unoAoyiorouv ot Ywvieg evog 0pBoywviou Kat I00OKEAOUG TPLYWVOU.

Nvan

>e K&Be TPlywvo (oxUel A+B+ r 180°. Emedn oto
opeowalo TplY(DVO ABI" n ywvia A sival 0p0Or), dnAadn
A= 90°, Ba eivat: B+ r 90°.

Enalér] TO TplY(.OVO elval kal l.oookeAEg Ba eival B r dpa 60
8lVCll B + B 90°, and v or[ow npokUTTel OTL:
2-B=9 , OnAadr| Ba €xoupe B=490°: 2= 45 ka emopévwg kat [ = 45°,

6 Na Boebouv Ta UETPA TWV ywVIWV EVOG IO0OOKEAOUC TPIYWVOoU, av eival yvwoTo [UOVO
" 61 To UETPO uiac ywviac tou eivar 40°.

Nvon
~ A
‘Eotw éva lOOOKS)\SQ TplY(DVO ABI™ ue AB=ArI". Téte Ba eival B r.
Emeldn eivat A + B + r 180°, dlakpivoupe TIC €&Ng dUo "
TIEQITTTWOELG:
(@) Aveival A= 40°.
uvendg 6a elval 40°+ B+ r 180°, ETIOMEVG B

B+ \" 180° - 40°. Enopévwg 6a eival B+ B 140°,
and my onola MEOKUrTe Ott: | 2-8= 140°, dnhadn
B =140 2 = 70° dpakar T = F0°.

-

N\ A
®) Aveivai B= T = 40°.
Oa efval A+ 400 + 407 = 1807, dnAadn
At 40° = 180°, ouvenwg Ba éxoupe:
A= 180° - 80° = 100°. 40° 40
B r

Mapatnpouue 4Tl he Ta dla akplRwe dedougva
TPOKUTITOUV OUO TeAelws SlaPOPETIKA I00OKEAN
Tplywva, Ta onoia duwe IKavorolouv autd ta dedoueva.
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A2KH2EIZ KAl TIPOBAHMATA

1. TomoBstnoe éva “x” otnv avtioton Bgon. TOSTO NABOT

(@ O npOOst;Jsvsc; ywVviec otn BAon I000KEAOUG ToIYWVoU
elval ioeg.

g (B) Ze kdbe tolywvo ABIC IOXUSI A+B+T=9"

2 ¥ (y) Kdbe 10driAeupo tpiywvo gxel BAeg TG ywvieg (0eg e 30 °.

| (0) e KdBe 1000KEAEC Tolywvo N eubela ulac diaugoou eival
aéovac ouuueTpiag.

() 2& KABe 1I000KEAES Tplywvo N dIAUEDOC, TTOU QVTIOTOIXEl OTN
Bdon, eival kat diXoTouOoG.

(o1) 2e KABe 100TTAeUPO TPiYwVO o1 eUBEIEC TwV MAEUPWV elval
aéovec ouuueTpiag.

(Q)  2>e KdBe 100TTAeUPO TPIYwVO o1 eUBEIEC TwV YWV elval
aéovec ouupeTpliag.

(n) 2e kdBe 100mAcUpO TPlywvo KABe didueoog eival kal Uyog.

(6) e kdBe 0pBOYWVIO KAl ICOOKEAEC TOIYWVO Ol TTOOOKEUEVES
ywviec otn Bdon eivai 60°.

000000 bo0
000000 Dbo0

2. S>xediace éva 1piywvo ABIC wote va eival B=75°kail =35° ka urtoAdyioe m ywvia A

< 2xediaoe €va opBoywvio Tolywvo ABIT, oto oroio va eival A =90 ’, B=60° kai
" AB =4,2cm. (a) YnoAdyioe m ywvia . (B) Métonoe v nAsupd BI” kat oUykoLve To
UNKOG TNG UE TO UNKOG TNG MAeupdc AB. 5, v@
B

) 210 dinAavd oxriua eivat ey//e5. 48 g,

Na uroAoyloeic TIG YwVIEC a ,8 Y Kal 5.

21a dinAavd oxrjuara eivai €,//€,.
Na urntoAoyioeic ) ywvia @.

f. 2 éva I000KEAEC Tplywvo, n ywvia rou eival arévavil arno ) Bdon eival 74°.
Na uroAoyIioeIC TIG UTTOAOITIEC YwVIEC.

8. e éva tpiywvo ABI eivai A = 36° kau n ywvia B sivai sinAdoia and m r
YToAdyioe Tic ywviec B kat I

9 ¢ gva tpolywvo ABI n ywvia A eival SinAdoia and m B kai n ?sznAdoza aro m B. Na
UMTOAOYIOEIC TIC YWVIEC TOU TOLYWVOU.

10 Na oxedidoelg va tetpdnieupo ABIA, va nidpelg gva onueio O 0To EOWTEPIKO TOU Kal
va gégpeic 1ic OA, OB, O kai OA. Na uroAoyioeig to dBpoioua twv ywviaov AO B,
BOT, NOA kat AOA kai otn ouvéxela To dBpoltoua Twv ywviaov Tou ABIA.
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B.3.3. MapaAAnAdypaupo - OpBoywvio - PéuBog - Tetpdywvo -
Tpamnédlo - loookeAég Tpamnéllo

APAJTHPIOTHTA

H urnnpeoila odikng aopdAeiac aropdoioe va Bdyel To
O50,0Tpa),UCI o€ o/&sq TIG OlAOTAUPWOEIG /us EVTOVO tqrplvo \W :
xpwua. F'a va kavelr TouG umoAoylouous TG, TPETIEL va
Boebel To akpIBEC oxnua Tou 0d000TPWHATOSC OTO KOIVO
UEOLOC OUO OpduwV, 0o KdBe diactalpwon.

Me tnv nmpoundBeon Oti o1 dpAdlOoL TToU dlacTAUPW-
? vovral eival euBeleg, Mpoondénoe va Boelg GAEC TIG ’—
( MEQIMTWOoEIC TwV TEToanAeUpwy mou oxnuatilouy
\. 01 OPOUOI:
B (@)  otav Exouv TO (B10 MAQTOG Kal TEUVOVTAl KABETWG.
_ .\ (B) drav exouv dlapopeTIKO MAATOG Kal TEUVOVTAlI KABETWG.
(y) drav gxouv To (010 MAATOC Kal TEUvovTal TAaylwc.
(0) drav Exouv dlapopeTIKO MAATOG Kal TEUvovTal TTAaylwd.

Qvuduaotée - Madaivovusg

® [lapaAnAdypaupo Aéyetal To TETPANAeUp0o ABIFA TIOU Xl TIC arévavTl TIASUPES
TOU TTIapdAAnAeg, dnAadn) AB//ITA kat AA//BT.

® Kdbe mAeupd Tou mMapaAAnAoypduuou uropel va ovouaotel BAon Tou
MAPAANAOYPAUUOU.

® H amndéotaon g PRdong amd v anévavil mAeupd Aéyetal UYPog Tou

napaAANAoyPAUUOU.
A E B
| Y
A a -
10 z ’

’ U2 1

Ma g Bdoeig AB kat M'A Ugog eival to EZ, evw yia Tig Bdoelg AA kau BIT Uog eivai to HO.
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EOIkEQ MEPIMTWOELG TIAPAANAOYP AWV

A B
® 'Eva mapaMnAOYpauuo mou €xel OAeQ TIG Ywvieg
Tou 0pBéc Aéyetal opBoywvio MAPAaNNASYPAULO
1 anAd opBoywvio.
® 'Eva mapaMnASYpauUo TIou €xel OAEG TIC TTAEUPEQ
Tou (oeg Aéyetal pOuPog.
® 'Eva nmapaMnASYpauuo mou €xel OAeG TIC Ywvieg
TOU 0PBEQ Kal OAeQ TIQ TTIAEUPEQ TOU (0eq A&yeTal
TETPAYWVO.
Tpangdlo
® ToterpdnAeupo ABITA Tou omoiou pévo dUo MAeUPEQ eival TAPAANAES AgyeTal TPATECLO.
® O napdMnAec Aeupeg AB, T'A (AB//TA) tou tparmediou Aéyovtal BACELG TOU
Tpaneliou.
® H andortaon Twv Bdoewv Aéyetal UPog Tou Tparediou.
A E B
U \
A Z r
H awddotaon twv ddcswv AB xat A gival to vyos EZ.
o

B
Av éva Tpamnédlo €xel TIC N MAapAAANAeC MAEUPES TOU
(oeg Aéyetal LoookeAEQ TpamELLo.
Eivat AQ = Bl r
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[TAPAAEITMATA - EOAPMOTIEX>

1. Naeénynoete yiati ol mAeupeg Tou opBoywviou eivar kat ugn.
A

Nvan
Emedn 0Aeq ol ywvieg Tou opBoywviou eivat opBER, oL
dladoxIkEQ TAeupég Tou Ba elval kdbeteq peta&u
Toug. Emouévwe ol mAeup€g Tou opboywviou eival kat

ayn.

2. Na OuyKplBouv Ta UYn Tou pduBou mou dyovtal aro
uila kopun.

Nvon
Juykpivoupe pe Tov dlapnm 1 pe dlapaveg xapti Ta
Uyn AE kat AZ Tou pduBou Kkal dlaroTtwvoupe OTL
elval {oa, dnAadn: AE = AZ A E H r

3. Na oxedlaotouv Ta Uyn tou napaiAnAoypduuou mou
dyovtal and uia kopur.

Nvan z
Ta Ugn Tou nmaparnAoypdupou ABIFA Tou p€pvoupe

A
anod v kopuen A otig mAeupeg Al kat BI™ eivait ta AE : r
Kat AZ avtiotolxa.
A2KH2EI> KAl TIPOBAHMATA
1. TorntoBetnoe va “x” otnv avriotoixn Bgon. 2370 NABOX
(a) Eva tetpdywvo eival kal pouBoc.
(B) 'Evac pouBoc eivar tetodywvo. ] B
(y) Kdbe diaywviog opboywviou naparAnAoypduuou to xwpellel
oe dUo opboywvia Tpiywva. B K
(0)  KdBe diaywviog pouBou Tov xwpellel oe dUO 100MAeUpa
Tolywva. ] B
()  Kdbe diaywviog 1I000KeAOUG Tpamediou To xwplilel oe dUO
I000KEAT) Tplywva. ] B

[1ooa 1000KkeAn Tplywva oxnuatidovial 0’ €va I000KEAEG TPAMECID, TIOU EXEL TPEIG
TTAEUPEC [0€C, OTAV PEPOUNE TIC OUO dIAywVIEC Tou, AIKaloAdynoe Tnv ardvinor] oou.

3 Me téooepa ormtipta (0ASkAnpa Kat ioa) mola TETPdnAeupa UMOPEIC VA KATAOKEUAOEIG,
" AikaloAéynoe v andvinorj oou.

) Me duo oAdkAnpa kat dUo uIod orTipTa UMOPEIC va KAaTaoKeUdoelg TaparAnAdypauua
" kat nowa; AikaloAdynoe v andvinori oou.
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APAXTHPIOTHTA TIA TO 211ITI

lMooorndBnoe va xwploelg Ta mo KATw TETPANAsupa 0 OUAOEC.
Awoe arno gva dvoua oro kabgva.
lMooorndBnoe va JIKaloAOYTOEIG TOV XWPIOUO O OUAOEC TIOU EKAVEC.

A B B A B A B
Q / \ / /
A T
’ - A r
B

A B

-

A A
5 B
A r A M A

ISTOPIKH ANAAPOMH w

O EuMmé/nq ora Z}'OIXSIG TOU TIPOTEIVEL TSTPANALYP O
uta taéivounon (Aidypauua 1), ou dev ,
xenouuorolel we KoItrplo v napaiAnAia, '
Vv oroia elodyel apyotepa. Tpanédio [ Iﬁ@;@:ﬁg&ﬁ TPAMKZIO
ovouddlel, Oxi ekelvo mou AEue eUElC
orjuepa, dnAadrj 1o TeTPdnAgupo ue dUo | | €T &P O MHKLL
) LUOVO TTAsUpPEC mTapdAAnAec, aAAd orroio- 9pBoydvio kar dx: 1o6meypo
drjnote TeTpdnAeupo. Tov 6po Tpanedio, | | pOMBOS
ue TN ouyxpovn &wola, TOV OUuvVaVIdue | | wdmeyoo ka oy opboyduo
apydtepa otov ApXIMAdN. Emiong To Advoauua 1.
TETPANAEUPO TIOU OVOUAClel POULOEIDEG _GZV?W{?{E&&,AGH?VEW H;_:yfm‘é%g,a
EKQPOEACel TO onuePIVO TTaparAnAdypauuo. yoviss iosg Ta&ivéunon

_|
>
-

Mia npoorndbela

d1épbwonc e

EukAeidelag
Ta&voéunonc . ' |
aravrdral Tov MAPAAAHAOTP AMMA TPAM<ZIA
160 aiwva omn , I :

‘Tewuetpia” OAATIO OPOOMRNIO

(1569) Tou MAPAMHAOTPAMMO MAPAAHAOTP AMMO

Petrus Ramus 7} [Pomsoc ][ Pomsodses || Temarano || ereromrer |

Pierre de la

Ramée. Aidypauua 2.

H taéivéunon tou Ramus
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B.3.4. IdidtnTeg MapaAAnhoypdupuou - OpBoywviou - Péppou -
Tetpaywvou - Tpaneliou - loooke\oug Tpaneliou

APAJTHPIOTHTA 1n
0

() " Mpoornd®noe va dlamotdoelg edv 1o MaparnAdypauuo
A\ Exel kévipo ouuueToIac.

APAXTHPIOTHTA 2n

lMooorndBnoe va Bpelc Toug déovec OUUMETOIAC:!
(a) Tou opBoywviou, (B) Tou pPouBou, (y) Tou TeTPAywvou Kal (O) TOU I00OKEAOUG
Toaneiou.

47 PR/

Ovuduaoctée - Madaivovue

I510TNTEG TOU 0PBOYWVIOU Kal TIAAQYLOU TTAPAAANAOYPALOU

2¢e KABe MAPAAANASYPANUMO TO oNuelo TOUNG Twv dlaywviwv Tou gival KEVTPOo
OuUupETpPlag Tou.

O1 dlaywviEg Tou dixotopouvtal (kdbe uia
nepvdel ano To PEooV TNS AAANC).

Ot amévavtl MAeUpEQ eival (oeqg.

Ot amévavtl ywvieg eival (oeg.

210 opBoywvio:

P Ot ueookdBeTol TwV MAEUPWY TOU gival GEoveg
ouupeTplag.

P O dlaywviég Tou eival (oeg Kat StxotopouvTatl. B
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Id16TNTEQ TOU POUPBOU
EKTOC TwV IOI0TATWY TOU TIAPAANACYPAUUOU EXEL AKOUA Kal TIC EENG:

P O eubeieg Twv dlaywviwv eival dEoveg ouupeTpiag.

P O dlaywvieg sival kGBeteg (kal dixotopouvrat).

P O dlaywvigg Tou sival Kal SIXOTOMOL TWV YWVIWV TOU.

Id16TNTEG TOU TETPAYWVOU A
EKTOC TwV IOI0TATWY TOU TIAPAANACYPAUUOU EXEL AKOUA Kal TIC EENG:

P O eubseieg Twv dlaywviwv ToU Kal Ol KETOKABETOL

Twv MAeUPWV Tou eival d&oveg auuueTpiag.

P Oidaywviégtou eival ioeg, KABETEG (Kal StxoTopouvTal).

P O dlaywvigg Tou sival Kal SXOTOMOL TWV YWVIWV TOU.

Id16TNTEQ TOU L0OOKEAOUG Tpamneliou N
P> Heubeia mou digpxetal and ta péoa Twv Rdoswv
elval d&ovag oupuetpiag Kal HECOKABETOG OTIQ

Bdoelg Tou.

P O npookeiueveg oe kGBe Bdon ywvieg Tou eival (0eg. A

[TAPAAEITMA - EOAPMOIH

Na Bpebel To kEvTpo ouuueTpiag: (a) Tou pdupou, (B) Tou opBoywviou Kat (y) TouU TETPAYWVOU.

Emedry o pdupog eival kat mMapaAANAGYPAPUO, TO
onueio O Toung Twv dlaywviny Tou Ba eival kat KEVTPo
oupuetplacg Tou.

Emeldr) To opBoywvio eival kal mapaAnAdYPAUUO, TO
onueio Toung O Twv dlaywviwy Tou Ba elival kat kKEvIpo
ouppeTpiag Tou.

(y) Emeldn 1o teTpdywvo sival kat 0pBoywvio TapaANAS-
ypauuo to onueio toung O Twv dlaywviwy Tou Ba elval
KAl KEVTPO CUMPETPIag Tou.




Méooc B' KepdAato 3° - Tpiywva - [NapaiAnAdypauua - Tpangdia - 231 -

A2KH2EI> KAl TIPOBAHMATA

Sxedlaoe éva opBoydvio, Evav pduBo Kal Eva TeTpdywvo e TIG SlaydVIEC Touc Kal i

e&gtaoe edv 1a Tplywva ota onoia xwplZetal To kabéva and Ti¢ diaydvies elvar ioa. I

2xedlaoe gva opboywvio ABIA kai e diduetpo tm diaywvio Tou Al™ yodye gvav KUKAO.
AIKQloAOynoe 10 YeYovoG OTi O KUKAOGC QuTOG TTEpVAEl QO OAEC TIC KOPUQPEC TOU
opBoywviou.

2€ gva opBoywvio maparnAdypauuo ABIA pgpe n diaywvio BA kal uetd ouykplve Tic
arootdoelg Twv Kopupwv A kai [~ art’ autr.

2xedlaoe gva nmaparnAdypauuo Kai ard TIG KOPUPEG ToU PEPE TIAPAAANAES eubgies TTOOG
TG dlaywviouc Tou. Ti TAPATNEEIG;

2xedlaoe TG dIXOTOUOUG TWV YWVIWV VoG TAayiou TaparAnAoypdupuou. Ti maparneeic yia
TO OxrjuQa TIoU ONUIoUPYEITAl art’ QUTEG, €AV MPOEKTABoUV;

2xedlaoe TIG JIXOTOUOUG TwV YwVIWV VoG opBoywviou tapaiinAoypduuou. Tt maparneeic
yia 1o oxnua rmou dnuloupyeltal arn’ auteg edv rpoektabouv, Emiong, T diXOTOUOUG TWV
YwVIV (a) evoc TeTpaywvou Kai (B) evog pouBou. Ti mapatnpelc,

2xedlaoe 1a UYn twv tpiywveov ABA kai ABIL, ta onola oxnuarticovral, otav QEPEIC TN
dlaywvio BA tou tpariediou ABIA. Metponoe ta uyn twv OUO QuTWV TPIYWOVWV UE TO
untodekduetpo. Ti mapamnpeic, (AikaloAdynoe v ardvinor oou).

Mdvw oe duo un avrikeiueves nuieuBeiec Ox kat Oy, dpe ta onueia A kai B avtiotolxa €10,
wotre OA = OB. Anid 1o A pgpe Ay’ //Oy kat ard 1o B v Bx'//Ox. Ovduaoe K T0 onucio
Tounc Twv Ay’ kat Bx'. ®gpe Tic diaywviec tou AOBK kat diariotwaoe Tn OXETIKN TouG Bon.
Entiong, ouykpive uetaéu Toug Tic anootdoelc Tou O amno Ti¢ eubeieg Ay’ kal Bx' kal tou K
and 1 Ox kat Oy.

2xedlaoe gva tetpdrnAcupo ABIA €tol, wote avd OUo ol JIadOXIKEG TAEUPES Tou va eival
kdBetec. Av AB = 3 cm kat BT = 4 cm. Na Bpeig: (a) 1o urikog twv A kat AA kat (B) o
unkoc tTwv BA kai Al, ue ) Bonbeia tou unodekduetoou. Ti mapatnpeic;
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Ewavarmdtikés Epwthogls AvtoafioNdynons
A. Towolétnog éva “x” otn ®éon Wov avtiotolixél oTh owoTh awdavThon.

ONOMAZIA ZEYTOY2 TQNION 2XEZH
MAPAMM/ES EYOEIES TEMNOMENES A1O EYOEIA ISES MAPATIAHPOMATIKES
“ENTOZ ENAMAZ"
“EKTOS ENAMAZ"

‘ENTOX ETTI TA AYTA”
‘EKTOX ETTI TA AYTA”
‘ENTOZ - EKTOX ENAMAZ"
‘ENTOX - EKTOZX ETTI TA AYTA”

B. Towolétnoe ¢va “x” otn Géon Wov avtiotoixel oth owoTh asddvtnon.
(Yrndopxouv Kat TIEQITTWOEIG TTOU MEPIOOCTEPES Ao (ia aravirioelg eival OwOoTER).

1. To dBpoloua Twv ywvidyv evog Tplywvou gival: C270° [ 180° oo

2. 2e kdBe 1000KkeAEC TolYwvo N didueooc, mou avtiotoixel ot Bdon, eival Kai:
] Afovac ouupetpiag ] Yyog ] Aixotrduoc.

3. 2€ KdBe 100MAcUPO TPIywVO OAEG Ol EEWTEPIKES TOU YwVIES gival (0G LE:

(17450 2700 [ 120°
4. >e KdBe I000KEAEC TpareCio eival ioeg ot:
Clo MOOOKEIUEVEG 08 KABe Bdon ywVieg Tou ] OAec o1 TAeupEs Tou L] o dlaywwviol Tou.
5. e kdBe pduPBo o1 diaywviec Tou eivai:
Aéovec ouuueTpiac ] KdBetec kal dixotououvral ] AXOTOUOL TWV YWVIWVY TOU.
6. 2e kdBe opBoywvio tapalAnAdypauuo déoveg ouuueTPIac eival:
Ot diaywviec Tou Ol ueookdBetol Twv MASUPWV TOU Lo AeUpEC Tou.
7. 2 KdBe TeTpdywVvo ol eubelec Twv diaywVviwv Tou eivai:
AIXOTOUO! TWV YWVIWY TOU (] MeooxdBeror Twv TAeUPWV TOU ] Aovec ouuuetoiac.
8. 2e kdBe maparAnAdypauuo eivar:
KEVvTpo OUUUETOIac To onueio Toung Twv dlaywviwv Tou
1o dlaywvIEG Tou déoves oUUUETPIaG Lo AlAyWVIEG ToU dlxoTouoUVvTAl.
. Towoltétnoe éva “x” otn #¢on Wov avtioToixel oth owoTh awddvthon.
EYOYTPAMMA APIOMOZ A=ONQN ZYMMETPIAZ KENTPO
2XHMATA 01 23 4 5 6 7 8 9 10 1112 Z2YMMETPIA>
EYOYTPAMMO TMHMA
FONIA
KATAKOPY®HN TONIE>
ENTOS ENAMAZ= FONIES
TYXAIO TPIFQNO
IXOXKEAES TPIFTOQNO
I>OMNAEYPO TPIFQNO
TPATEZIO
I>OXKEAES TPATIEZIO
TYXAIO TETPATIAEYPO
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Mégooc I’

- MNapdotnua. Yrodeikeig - Anavirioeic yia 1i¢ AOKroelg

YrnodeiEelc - Amavtioelg yia Ti¢ AoKnoelq
MEpog A’ Kepdahato 1° - Ot duaikol AptBuol

A.1.1. duowkol aplBpol - Aldtagn Puokwv - ZTpoyyuAlortoinon
3. 286, 287, 288 ka1 290, 291. 7. (@Z, BZ, (WA (B, (e)2, (o0Z, (QZ, (A, O,
4, 3.508<3.515<3.620<4.800<4.801. WA, (@)A.
5. (a) 45=45, (B) 38>36, (y) 456<465, 8. 300, 800, 700, 2.600, 9.500, 123.600, 34.600, 31.500,
(3) 8.765<8.970, () 90.876>86.945, 8.800.
(o1) 345<5.690. 9. (a) 7.568.350, (8) 7.568.300, (y) 7.568.000 (3) 7.570.000,
6. B@).I(5,A(), E@). () 7.600.000.
A.1.2. Tpdacbeaon, apaipeon Kal TTOAATIAACIATHOG PUOLKWY APLOWV
2. (a) 52:100=5200, (B) 37-10=370, 7. To {nroupevo eupaddv eivar 40.
(y) 490-10.000=4.900.000. 8. (a) Oxi, (B) 1.025.
3. () 3.582+7.591=11.173, (B) 485+525=1.010, 9. Nat akplBwg.
(y) 3.565+528=4.093. 10. 57 KIAG.
4, 14243+4=10,142+3-4=151.24+3-4=14,1-2:3-4=24.  11. (a) O Apng 10 2004 eivat 21 POV,
5. (a) 190, (B) 225, (y) 462, (O) 2726, (e) 60-18+2, (B) O matépag yewvrionke To 1958.
(o1) OASQ (Z) 230, (n) 9700, (8) 879000. 12. 210 12 MOTWPaTa ToU YKapdl undpxouv:
6. (a) 39, (B) 77, (y) 540, (B) 1.212, (e) 550, (oT) 444, 400 Béoelc. 21O YKAPAl €xouv urel 199 oyruata.
3. 366 n) 5.684. Apa ol BEoelg enapkouy.
A.1.3. Auvduelg UOIKWV aplOpwyv
1. a 8 9 10 11 12 13 14 15 16 17 18 19 20 25
a? 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. (a) 55 (B) 8% - 68, (y) 16, (8) a?, (g) x3, (o1) 2% - @3 B) (3+6) 81 kot 32+62=45,
3. 2, 4,16, 32, 64, 128, 256, 512, 1024. 9. () 3-a, (B) a3, (y) 4+, (3) x4,
4. 102=100, 202=400, 302=900, 402=1.600, 50°=2.500,  10. (q) 34. 700= 310444103 +7-102+2- 101,
602=3.600, 702=4.900, 802=6.400, 902=8.100. (B) 123.654=109+2-10%+3-103+6- 10245 10"+4-100,
5. 103=1000, 203=8.000, 30%=27.000, (Y) 890.650=8-10°+9-104+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. () 75, (B) 77, (y) 79, (d) 19, (e) 147. 14+(243)-4=21.
7. (a) 60, (B) 14.686. 12. 2+2:2=6, 3+3:3=12, 4+4-4-4=68,
8. () (6+5)2=121 ka1 62+52=61 5+5-5+5:5=55 5:5+5-5:56=150, 4+4-4-4=16.
A.1.4. EukAeidela dwaipeon - AlalpetdtTnTa
1. () 4002:69=58, (B) 1445:17=85, (y) 925:37=25, 3. (a) Nay, (B) Oxi, (y) Nau, () Nat.
(3) 3621:213=17, () 35280:2940=12, 4. 01,234,5,6,7.
(o) 5082:77=66. 5. 9. 73+4=661.
2. (a) 65:5=13, (B) 30:3=10, (y) 46.592:52=896. 6. Oa elvatn MNéurm.
A.1.5. Xapaktripeg dlalpetdtnrag - MKA - EKIT - AvdAuon aplBpuou og YIVOUEVO TIPWTWY MApayOvVTwV
2. (a) 684, (B) 9504 1, 9594, (y) 6012. 3. (a) 15, (B) 66, (y) 10, (3) 30, (€) 18, (07) 120.  4.2031. 5. 105.
6. 211 9 Maiou. O Mdvwng 5 popég kat o Nikog 4 popéc. 7. (@)1, (B) 8, (y) 15, (d) 10, (g) 2.
8. a=24+k, B=24-\, k kal A pualkol apiBuol. Kabe apiBudg mou dlaipel 1o 24 diaipel kat Toug dUo aplBpou.
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 elvau: 1,11 | |Tou 15 elvau: 1,3,5, 15| [Tou 19 elvat 1,19
Tou 12 elvat: 1,2,3,4,6,12 | [Tou 16 eivat: 1,2,4,8,16| |Tou 20 eivat: 1,2,4,5,10, 20
Tou 13 eiva: 1,13 |Tou 17 eivat: 1,17 | Otouvbetol: 10,12, 14,15, 16, 18, 20
10. 'Eotw a o mpwtog apibudg. To dimAdalo Tou apiBpol a ypdgetat: 2-a. Anhadr dlaipeftal ue 1o 2, dpa elval ouveeTog aplbusc.
11. |(a)| Tou 28 eivat: 1,2,4,7,14,28|(e) | Tou 124 sivat: 1,2,4,31,62, 124
(B)| Tou 82 eiva: 1,2, 41, 82|(01)] Tou 345 elval: 1,3, 5, 15, 23, 69, 115, 345
(y)| Tou 95 eivat; 1,5,19, 95| (Q) | Tou 1232 elvat: |1,2 4,7811,14,16,22, 28, 44,56, 77, 88, 112, 154, 176, 308, 616, 1232
(8) | Tou 105 eivat:| 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.

Anavtioelg otig Enavaanmrikég Epwtroelg Autoa&loAdynong

Aoknoelg Zwotou iy AdBoug,
1 2 EH 4N G
AN N X

7
b2

8
z
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6 9 11
A A
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13
A XA

14 15 16
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ANANAN Y X

22 23
AN X
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MEpog A’ KepdaAato 20 Ta kAdopata

A.2.1. H évvola Tou KAAouatoqg
22 46 15 100 250 500 600 15 15 15
739838 & 9300 ® 3000 ¥ 1000 © 000" 810 35 ® 755 V) 355
9. 36€ 54¢€. 10. 32 pabnrég. 11. 84 cm. 12. 4cm, 6 cm.
A.2.2. looduvaua kKAdouata
2. () Eivay, (B) Aev eivay, (y) Eivay, (d) Eilval.
() (®) (v) ) N NS
3. (a) 22 (8) 190 () 20 () 20 ) B0 6 8 7
100 100 100 100 100 8. (a) Aev eivay, (B) Elva, (y) Elvar, (3) Aev eiva.
5 5 2 4 10 27 35 35 12 44 7
4, 2, 2y <. 5. =,B) -2 27 e 32 /) 32 kat 12 () B4 ka L
(@) 3 ®) 3 (v) 3 (@) 5 ®) 3 9. (a) 7e ra 45,(B) 0 40'(Y) 5 KA os
6. (0) 33, (B) 3, (y) 70, (d) 32.
(@) 33, (B) 3, (v) 70, (§) 10. @Z B MAGAEOE)AQLMA G (L, ()L
A.2.3. ZUykplon KANAoPATWV
1 49 3 5
3.5 3.3 4.8 7. HHHHHE
20770579 Vs 5 0% 3 : 3
3. ﬂ>g>£>ﬂ>ﬂ, 8. () A B r A E B) A B r A
10" 117127137 14 1 4 6 9 11 1 2 4 7
5 5 5 5 B SN WS 3 3
5 9 12 16 109
4. (0) =<1 ~_ <1 —=>1,0) —==1,() —= <1
(@) (B)10 (Y)1 ()1 ()120 9 e ——
5_8_3_20_7 gpriigspiigipgzpgzy i
5 5155 15 % 4 15 4 16 2 9 3 2
5 7 8 63 540 528 540 495 360 560 480 360
6. (0)1<§<2, (B) 3< 5<4 (\()O<§<1,(6)12<€<13, 720 720 720 720 720 720 720 720
105 560 . 540 528 495 . 480 . 360
(8)12<W<13' 720 720 720 720 720 720
2T>A=>B>A>7Z>E=H
A.2.4. Tpdobeon kKat Apaipeon KAACUATWY
7 10 4 21 5
1.0 5 @®1K 5 0 = 65 00 = 1 9 61 4 5 13
5 (o) 2, B 2, 2. 6.(0 =, @)1=, =
3 i 19 103 4.120 15 ()8(8)5(\/)10 ()5(B)G(Y)15
2.1, @) 5 (V5 0 55 (€) 54 (01) == 2 13 g
29 ) 12 ?; N 3 . 1 2 e 30
4
3.(a) gy(ﬁ) 10" (v) 54 @35, ®25 M35 9 @ZLEWMAGLEAO)L QS
A.2.5. TMoA\anAaclacudg KAaoudTwy
5 3 3
4. | T T I I 7 el w8 8
2.@3,)5.0)4 03 7 o2 1o 6 W P 05 03 g,
4 5 1 0 5 2 o0 i
on) 1. . 1 Ntpo.
3. (@)L, (B) 16, (v) 22, (5) . 5415 3
20 81" "5 8 (@22 @ 2yl
3 | & 3 - (@) 2O,(B) 50" (v) 50"
5.0 L.@10l msil @2l S N A
3 ‘ 4 4 20 4 9. (@ 37 @ 33 () 137
3 21 2 3 1 (@) 0 ® 20" (v) 50
A.2.6. Auwipeon KANaopdtwv
3 1 5 wmd @l 6. 5 1 a4
2. (a) 2,(8)1,(\()2,(5)3- 3. (@6 B 8,(Y) 8’(6)400' = -
4. (0)% (B)%,(y)%,(é) 3. Efvat avé 0o avtiotpogol. REAFIEE
3 3 . L s i1 4, 5, 8
5. () %Kdl (B)Z.Aev LoxUel 1) TIPOCETAIPLOTIKY 1BLOTNTA. 2 7 3
5 1, 4
"10°10 4°' 99 4'90°9 10 39 a5 3 3
3 28 8 4
15 5 3 55
8. (a) @y(B) e (v) 16. 9. (a) 5 ® —2,(\() 8
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MEpog A’ Kepdhato 3o - Aekadikol aptBpuol
A.3.1. Aekadikd kKA\dopuata - Aekadikol aplBpol - AlGTa&n dekadIKWV APIBUWY - ZTPOYYUAOTIOMoN
3. (a) 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.

5. (q) %, ®) %, ) %. 6. Wnolo xhootdv: () 0, (B) 0, (y) 5. Askdkig xhootédv: (@) 9, (B) 5, (y) 6.
7. (q) 45,345 < 45,413 (B) 980,19 > 899,01 (y) 7,534 = 7,5340.
8. Xto &ékato: () 9876 (B) 67,9 mo (©) 8,2 (e) 23,7

270 ekatooTo: (0)9876,01 (B) 67,90 mo () 8,24 (e) 23,70
>To xW\ootd: () 9876,008 () 67,896  (y) 0,001 () 8,239  (g) 23,705

9. 1197 (2325 28 34 43(451a71 15,1

I S

¥ ¥ ) 5,0
10. 34,952>34,925>34,502>34,529>34,295> 34,259, 11, 2547,

345 345 _ 345 _ 345
12. 0,345= 3,45= 0,0345= Q) 345=222
@ 1000’ ® 100’ W 10000 © 10
2 _4 6 _ 3 _ 45 _ 9 _ 15 _30 _ 10 _ 25 _ 19 _ 190 _

13. (@) =2 =04,@) L =3-03(y) 22=2-09 0 12=30-3 () 19-25_-05 (or) 12190 _49,
8 5 10 04.®) 20 10 ) 50 10 ©) 5 1 © 4 10 (o) 1 1
A.3.2. Tpd&eig e dekadlkoug aplOuoug - Auvduelg e Bdon dekadikd apldud
1. (q) 58,565, (B) 18,915. 7. 20,2 : 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. (q) 11,042, (B) 1,3995, (y) 7,4995. 9. (a) 133, (B) 58,05.
4. (0)12,0625, (3)12,56, (y)101,16732, (8)7,05. 10. (a) 9,61, (B)49,1401, (y)20,25, (8)0,25, (€)0,04, (01) 0,027.
5. (a) 84, (B) 8,2391. 6. () 42,5, (B) 9793,215. 11. @ BAMAG)A A O, =

A.3.3. YmoAoylopol pe tn Boribsla UTIoAOYLOTH] TOETING
(728:52-04)-58+42+ (24+71):5+0,1-(203+047):-32=10+2-8=4

728 f| 52 = 04 = 1 | 58 4| 42 =| 10w
24 #| 71 2 95 Wl 5 =l 19 #| o1 B 2 M
203 *|047 = 25 | 32 = 8 M| My 4 ud o

A.3.4. Turmornoinuévn Hop®pr] HeYAAWY apLlOuwyV
1. (@) 5,83 +10°,(8) 4,3 -106,(y)7,96 +10°,(5)3,42 +109,(e)4,8 +103, (o1) 7,310 -103,(0)2,819 +10°,(n)5,18 +108,(6)1,31 +10° (16,75 -10°
2. (a) 3.100.000, (B) 482.000, (y) 32.500, (8) 7.400, (g) 920.

A.3.5. Movddeg HU€Tpnong

1. (a) 23dm=230 cm, (B) 3,1m=0,0031 km, 14, > pia mAdotiyya 2V A\ mAdotiyya
(Y) 45,83 cm=0,4583 m, (J) 67,2 km=67.200.000 mm, (a) 5kg+1 1wV 3kg+1 Twv Tkg 110V 9kg
() 95,56 mm=9,55 cm. (B) 3kg+1 Twv 5kg+2 Twv 1kg 1 Twv 10kg

2. a=3,1-108 mm, =4,2 -10%3 mm kat y=2,3 -10% mm.

3. 45,6dm < 230dm < 678dm < 9860dm. 15. () 5t 2 1wv 2t + 2 Twv 0,51,

4. 1.035cm? kat 103.500mm?. ®) 2,8t 1 7ov 2l + 1 tv 0,5l + 3Twv 0,11,

5. (a) 56.000.000m2, (8) 987m2, (y) 350.000m?. (y) 2,41t 110V 2t + 41wV 0,11t

6. 44.100m2, 44,1 oTpéppara. 16. H defauévn éxel dyko 3.600t=3,6m3. To Uyog elval

7. 225 MAAKeG, 3,6m3:(2,5m-1m)=1,44m=144cm. S0 1cm avtioToolv

8. 15.029cm3=0,015029m3=15.029.000mm?. 360011 44cm=251t/om.

9. 90m3=90.000lt, 90.000lt- 4€/1t=360.000%. 17. 'Oykoq deEapeviic=1,2m-0,8cm-0,8cm=0,768m3=768lt
10. 9h 10min. 1cm Ugoug avtiotolyel oe 768t 120cm= 6,4 It/cm.
1. (@) 4h 52 min=292 min=17.520 s, (a) O xpdvog yia va katéBel 1) oTéBun 10cm eivat:

(B) 3h 12 min=192 min=11.520 s (10cm-6,4lt/cm):8lt/min=8min
(y) 5'h 20 min 30 s=320,5 min=19.230 s, (B) H deEauev Ba adeidoet oe 768It:8lt/min=96min.
(5) 56 min 45 s=56,75 Min=3.405 s. (y) Ze pion dpa Ba aviAnBodv 8lt/min-30min=240Lt.
12. (@) 6 min, (B) 12 min kat (y) 10 min. H otd8un tou vepou Ba KatéBel kard:
13. [ >m pila mAdotyya YNV AN MAGaTyyal 2401t:6,4lt/cm=37 5¢m.
(0) 3,6kg 270U Tkg+3 Twv 500g+2 Twv 50g|  18. (q) 105min:75min:% ka (B) 75min:105min:§
(B) 2,45kg+1 twv 50g 2 10U 1kg+1 v 500g Eival avTiotpopot apiBo,
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Anavtioelg otig Enavainmrikég Epwtrioeig Autoa&loAdynong
Acknoelg Zwotou i AdBoug,
1 2 38 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
AN O VAR RN WO I IV NN VAR RN DR BN VAN RN U BV N RV D WD

Mepog A’ Kepdhatlo 4o - EElowoelg kal mpoBAfuata

A.4.1. H évvola tng e&lowong - O1 e€lowoelg: a+x=B, x—a=B, a—x=B, ax=R, a:xx=p, x:a=f

1. (@) 3, (B) 10x,(y) x+12, (3) x-5, () x-y>20, (ot) xy= 32. 8. 1121312151617 138
2. (0) 3-x+25 T0 TPIMAGOL0 evog aplBuol auEnuévo
KaTd 25 x-2=4
B) ly7=2 10 uod evog aplBuou Pelwpévo katd 7 T+y=4 X
2 looutal pe 2 18-w =10 X
(y)a-2-B évag apBuog pelwpévog katd To 2_q=1 X
dImAdolo evog dAou aplbpou 93-B = 86 X
(0) 4+k+7-k=88 10 TETPATAAOIO £VAG aPIBLOU AUENUEVO
katd 1o emtamAdolo Tou Blou Tou 9. (a) 10,98, (B) 52,79, (y) 49,214, (3) 30,9
aptBpoU 1oouTal e To 88. 10. () 5, (B) 21, (y) 7, () 9.
3. M=4q, E=c? 1. (@2, B2 (y)2
4. () 2x, (B) 3a, (y) 55-a, (d) 3-B+5-q, (g) 9-x, (0T) w. 12. ((11) v=1, (B) x=10, (y) t=17, () x=1
_23_23_6_2 3. &
S X2 =k22= 55 =55 25~ 15 “ 3‘28
6. x =3. A
7 10413 =05 15. (a) 20, (B) M=4v, (y) v=128:4=32.

A.4.3. Tapadeiypara EniAuong npoBANudTwy
1. Av x elvat n nAiia g puntépag, Ba eivat x - 18 = 25, 7. Avx elvai n a&fa Tou xwpagiou, Ba eivat:

eropévwg X = 43. x + 600 =15.000, emopévwg x=14.400 €.
2. 2.x = 60, enopévwg x= 240 Kat _/_- 240 =168. Av y eival n a&fa Tou dlapepioparocg, Ba eivat:
8 10 y-15.600=15.000, enopévwg y = 30.600 €.

3. (x=1) + x + (x+1) = 1533, enopévag x=511, dpa eivat: 8 (A=2kaB=6 (B =4A=3

510, 511, 512. 9. 95lt kat 11 doxeia. 10. 133 doyxela kat 0,251t

4. 15 + x = moManAdoo tou 9 (0, 9, 18, 27, 36, 45, .....). . p . .
Ertopéva, Unaio x = 3 Kat 0 apIBIoa eival o 7533, 11. Tpeignuépeg.  12. Av x glval ) a&la Tou urttoAoyLot),

5. Av x efval 0 apiBGS TV OWOTAV anaviioewy, ToTe Ba Ba elvat <o x+230=1070, enopévwg x=1050€.
elvat: 3x + (100 — x) = 220, emopévag x = 60.
6. Av x efvat n nAiia Tou yiou, Ba elvat: x + 4x = 50, 13. 35=7-5,36=9-4 11 98=7-14, 99=9-11.

Enopévag, x = 10.
MEpog A’ KepaAato 5o - Moooota

A.5.1. TMooootd

1. (@) 20%, (B) 150%, (y) 25%, (O) 75%, (g) 60%. 4. (0) 300€, (B) 27min, (y) 200cm3, (3) 250g, (&) 250g.
2. (0) 52%, (B) 341%, (y) 19%, (©) SA (e) 7%. 5. (a) 5%, (B) 82,2%, (Y) 2%, (3) 3%.
7 6. 0,1342t.
3. (@ =, B -—=, 0 :
@ 25 ® 155 V) 25 3 ) 7. (0) 6.400km, (B) DAo1dQ: 0,78125%, Mavduac;: 45,3125%,
Muprjvac: 53,90625%.

8. Evolkio Alatpon 2TIoUdEQ AutokivnTo BiBAla Alaokédaon

(@) 324 € 3456 € 194,4 € 32,4 € 75,6 € 108 €

® 27% 28,8% 16,2% 2,7% 6,3% 9%
A.5.2. TpoBAjuata NMNocootwv
1. (0) 50,715€, (B) 286€ kéPDOQ, (y) 1,43%. 6. 151,13€. 7. (q) 450€, (B) 1,5%.
2. () 3.600€, (B) 3.762¢. 8. 1.330¢.
3. () 14.000€, (B) 56%, (y) ané Tov mp@To. 9. (0)828¢, (B) 118€, 115€, 112€, 109€, 106€, 103€.
4. (a) Oy, (B) 150 k.e. ota 300 K.eK. (y) 1.491€.
5. 980,39 €. 10. (a) 66,5€, (B) 546,5¢€, (y) Metpnroic.

Anavtrioelg otig Enavainmrikég Epwtriosig Autoa&loAdynong
A. Aokroelq Zwotou 1) AdBoug.
1 2 3/ 4 5 6|7 8119 10 11 12
DA DN NN N NN WV NN WA WA AN N
B. Acoknon Avtiotoiynong: Mavtehdvi 30%, douoteg 40%, Gopéuara 15%, Mnhouleg 20%, doppeg 10%.
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MEpog A’ Kepdhato 60 Avdloya moad - AvtioTpdowe avdloya nood

A.6.1. Tapdotaon onueiwv oto eninedo

1. To | (6,0) Bploketal otov dEova Ox eva To K(0,5) otov agova Oy.

2. To ABIA eival tetpdywvo. To onuelo K €xel ouvteTayuéveg (2,2).

3. Ta onpela Bpiokovral mévw oe eubela mou eivat dixotdpog G ywviag Twv nua&évav Ox kat Oy.
4. (a) E5, (B) Ot dikatohoynpuéveg amouoieq Tou Aviwviou yia To 20 Tpiunvo, (y) 6 kat 27.

A.6.2. Adyog duo aplBuwy - Avaloyia

e AB_4 EZ_5 KA_3 AB_ 4 6. O oupnAnpwuévog mivaxkag eivai o efna:
"Y'TA1'HO 2'AB 4 KA 3’ KA{uaka  Mrkog o oxédlo  Mpaydatikd PAKog
HO _ 2 TA _1 1:5 4 cm 20 cm
EZ 5 AB 4 3:8 9cm 24 cm

@A-1 HO_2 AB_y EZ_5 KA_3 TA_4 1:30 12 cm 360 cm
EZ 5 KN 3'AB 'TA 1'HO 2'TA 1:500 2cm 10 cm
2. Av a kat B ot diaotdoelg Tou {ntoupevou opBoywviou 1:100 3,5¢cm 350 cm
3 ‘Zzg cm kat f=5 cm. 7. (@) M = 4(x+1), (B) Aev elval avéhoya,
- 4% OPEG, (y) O oupmAnpwpévog mivakag efval o efng:
4. 6 QopEQ. X 0 1 2 3 4
5. To Bdpog Twv vnudtwy Tou oAueotépa efval 164 gr. nm 4 8 12 16 20
8. 750 X 1250. 9. Aev Ba mdpoupe v (Bla andxpwon.
A.6.3. AvdAloya 1oaod - Id31dTNTEG AVaASOYWY TIOTWV
1. (@QZPB)ZKADAE)A@T)AQANM A 6. Ano v avahoyia €xoupe x = 1. O {nroupevog Adyoq
3. () Aev eivat avdhoya (B) Eivar avdhoya. . 1 X2 1
4. O ouvreheotng avahoyiag Toug eivat 100 : 201 kat o evat 3 KAl mapdmpoupe ot 3 6 3
OUMMANPWHEVOQ Ttivakag elval o eENc: . o . . L L
7. loxdel n oxeon: Kepdhalo petd amo €vav xpovo =
x 5 0 10990062 37 061 0273 EMITOKIO + ApXIkd KepdaAato.
y 10,06 0 2,01 2 0,125 7,437 1,2261 0,55 AnAadr) Ta dUo noad elval avaloya kat Ba €xoupe Ot
5. O ouvteleotr|q avaloyiag Toug eival 7:4. Apa n ouvtayn ApxIKO KepdAalo 100 150.000
Ba yiver 7 auyd, 1 % TakéTa gapiva Tou Jooy Kihou, KepdAato petd amnd évav xpévo 109,5 X
437,5gr Boutupo, 3% oNTCAvia Laxapn, Apa x = 164.250€.

1 % QNTCavia Baviha kat 1 % QNTCAvia yaAa.

A.6.4. [pa@ikr mapdotaon oxe€ong avaloyiag
1. O nivakag TH@v Twv dUo TOOWV TIoU TIEPLEXEL TOUAAXIoTOV dUO Celyn TIHWY elval: X 1 2
y 15 3

2. Tla va oxedldooupe TIG YPAPIKES avamapaoTdoelq Twv oxéoewv avaloyiag amairovvtal duo onuela. Emedr) 1o éva
elval mévra 1o (0,0) apkel va Bpouue éva tuxalo onuelo kdbe plag oxéong avaloyiag m.x. (a) To (2,1), (B) 1o (1,3),
(y) T0 (2,11), (8) T0 (1,10) KaU (€) TO (100,1).
3. H avriotoiynon divel Ta eEAg: A B O @ 6B @ H ©
@4 ®© 1 © ©

4. (0) x=40-¢, x=20-u, x=50-1, (B) To Moad yia kdBe &idog Ba elval To éva TpiTo Tou GuvoAikoU Tocou, dnAadr| 4.000€.
Ané TV TIr autr), otov dova Twv XPNUATWY GEPOUE KABETN, 1) oTtola TEUVEL TIQ TPEIG YPAPIKEG TTAPAOTACELQ OTa Onuela
A, B kat I" avtiotowxa. H tetunuévn tou A eivat 100, Tou B efvar 200 kat Tou I efvat 80. AnAadr) 8a ayopdoet 100 popueg,
200 pavid kat 80 Ceuydpla arouTola.

A.6.5. TpoBAjuaTA AVAAOYLWV

1 ndooahog  O8VIpO 3. O aumeloupydq xpeldletat 2.100 kg pouato.
gyoc 12 X oTaguAa 100 X
oKl 3 14 pouotoq 80 2.100
Apa to Uog Tou dévdpou Ba elvat 5,6 m. Mpénet va matnBouv 2.625 kg otaguAla.
5 Actpovaltng Madi 4. Av eival x Ta xpripara mou Ba mdpet o évag epydamng.
Bdpoc ot yn 78 52 Epydmng mou doUAee 4 pépeg X 4
Bdpog oto peyydpl 13 X Epydtng mou douAepe 5 pépeg  270-x 5

Apa to nawd{ CuyiCel oto Ppeyydpt 8,6 KIAG. Bpiokoupe 611 0 évag mrpe 120 € kat o deltepog 150 €.
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A.6.5. TpoBAjuaTA AVAAOYLWV

5. 'Eotw 1a x KNG TiepiExouv 60 KIANG ahdTL. Suvolkd Ba mAnpwoel To prva 40-1,05€=42€. Apa Tov
Nepd 100 X OUMPEPEL va ayopdoel KApTa ameplopLoTwy JladPOUWDY.
Ao 3 60 9. TvwplCoupe 6Tl Ta ood kepdAaio Kal Tokog elval avaioya.

Apa mpénel va egatuotolv 2.000 kg vepd. ‘Etol yia emutékio 10% Kaw kedAAaio x, Ba €xoulle:
6. KalepynBnkav ouvolikd 15 otpéuparta. H mapaywyn Kepdhaio 100 X
TOU XwpagloU Tou velTtova eival Ta % Twv 14 1. Tékog 10 1.000

AnAadr|: x=10.000€. Av To emtékio pelwbel katd 20%
Ba vivel (0o pe 10 80% Tou 10%, OnAAdY| 8%. Me T véo
eMTokIo Ba €xoupe Tov (D10 TOKO yia KepAAQLO X, YIa TO

To 15% aumg eivat: 1,12 t, mou Ba ndpel o yeltovag Kat
12,88 t kKaAaurokt mou Ba mdpel 0 yewpyda.
7. () H anwAela kard 1o Yoo eivat: 2,5-1,9=0,6 KA.

Apa To MOC00TO TNC anwAelag eivar: 24%. ortolo a toxdet KEIXPO)\Q[O 100 X
(B) ‘Eotw x KING wud kpéag Ttou Tpénel va Yrjooupe. Ta Tokog 8 1.000
nood KIAd wud kpgac kal kAd Ynuévo kpgag eivau Anhadn: x =12.500€. To T10000TO AUENONG TOU TIPEMEL
avdhoya. ‘Etol and v oxéon avaloyiae BeoKoupe: va yivel oTo apxIkO KEQAAQLO Yia va anodwoet Tov {910
X=3,02 KIAd Kp&ac. TOKO [E MIKPOTEPO STI/lT(I)KlO Qa elval ?5%.

8. H aUfnon e kdptac Ba sival 75%-126=9€. Apa n  10- 0 ounnAnpwhEVog mivakag efvat:

pnviaia kGpta Ba kootilel 21€. H aufnon Tou 20v0Mo MeO Medi Me2 Me3 Me4 Mdveand
elormpiou Ba eival 50%-0,7€=0,35€. Apa TO €loTrPI0 1 1 [ 1
Ba kootiZel 1,05€. O epyalduevoc Tmyaivel kat épyetar  Owoyeveieg 200 10 40 80 50 15 5
20 opég To prva e To Aewpopeio om Souleld ToU,  flogeord | 100% 5% 20% 40% 25% 7,5% 2,5%
OnAadr| kAvel 40 DIAdPOUES e TO AewPOPEID.

A.6.6. Avtlotpdpwg avdloya rnoocd

L @A B2V 2 ()2 (o1 A 20

3. Oumivakeg (a), (B) kat (y) elvar mivakeg avilotpdews avaAdywv Toowy SIOTL TO YIVOUEVO 18 i
Twv avtlotolywv ooy eival otabepd. O mivakag (d) dev elval Tivakag aviiotpdpng 12 \
avaAdywv TIOoWV. 12

4. (a) Ta mood x Ka y eival avilotpepws avaAoya, pa TO YIVOUEVO TWV QVIIOTOXWV TV 10\

Toug Ba elval otabepd kat (oo pe 1+3,56=3,5. 2
x 02 05 07 1 14 2 2,3 3 4 10 12 ‘2‘
y 175 7 5 35 25 175 1521 1166 0875 035 0291 0 050507114 223 5 57012

5. Ta mood epydreg Kal nuéPeg eival avtioTPOPWS orolioet:  30:0,46=13,8€. ZUUPEPEL VO XPNOLLOTION 00UV
avdAovya. Apa av x epydteg xpetddovral yia va avada- Ta Kaedota Twv 20 kiAv ylat{ 1o kdaTog cuckeuaaiag efva
omoouv TV (Bla €kTaon e OKTW NUEPES Ba €xoule x =25. UIKPOTEQO.

6. Tamoaod eival aviotpdpwe avdhoya. Apa To yivépevo Twv 7. H alfnon g karavéAwong efvar 161t v nuépa, dnhadr n
avtlotofxwv TV Toug efval otabepd. ‘Etol av x 0 aptbudg nuepnola katavaiwan Ba eivat 96 It. ‘Eotw x ot nuépeg yia
nou defyvel Ta Kagdaola Twv 20 KAwv, €xoude x=30. H TIQ omoleq enapkel To METPEALO, UE QUTY) TNV KaTavAAwon.
ouokeuaaia oe kagdala Twv 12 KIAwv Ba atorxioet: Ta mood It metpehalou (katavéAwaon) Kat Nuépeg (xpdvoq
50-0,28=14¢€. H ouokeuaoia oe kagdola Twv 20 KAwv Ba endpkelag) elvar avtiotpdeng avdhoya. Apa x =25 nuEpeS.

Anavtioelg otig Enavaanmrikég Epwtroelg AuToa&loAdynong
A. Aokfoelg Zwotou 1 AdBoug 1.2, 2.A, 3.2, 4.2, 5. A, 6. A\, 7. A\
B. Aokroelg ZupmAnpwong kevou
6. x 2 4 8 [12 16 8. x
y 75 15 30 45 60 y

MEpog A’ Kepalato 7° Oetikol kat Apvntikol AptBuol

A.7.1. Octikol kat Apvntikoi AptBuoi (Pntol AptBuoi) - H suBeia Twv pntv - TeTunuévn onueiou

2 1 {124 8 9.x|1[2 3 x 156 3 45
8

=X+1 -2
16 32 4 2 yi2 3 a4’ yi1 2 3 Y3

3. @ BA M O (A 4. OMOSHMOI: (a), (B), (v), (@, ©), (1) kot ETEPOSHMOI: (3), (¢), (0T), ().
5. (a) +50000, (B) —78000, (y) +500, (3 )-1, (€) -30. 6. MYZTIKO. 7.(q) +6.5, (B) -85.
A.7.2. AnSAUTN T pntou - AvtiBeTtol pntol - ZUyKplon PNTWV
3. (@5 B)A (y) 5 )% (A 9. (0)+41>+38, (B) 9<11, (y)-3<-2, (5) -9>-16
4. 6725, (925, 0) 16,15 2005, 5. o B8 s,
5. (a)-100, +100, (B) -21,7, +21,7, (y) O, 11, 210<-8<-4<-3<-2<0<+5<+7<+15,
(5) =7,03, +7,03, (€) 5,2, +5,2. 12. (0) - 3>-8, (B) -4<10, (y) 0>-1, (8) +3>0,

g) =5=--5/, (01)-5=—(+5), (Q) [+7/=-7,
n) — (- 8)>-8, (6) +3>—(+4), (1) 0>—-4.
a) -12, -11,-10,-9, (B) kavéva,
v)-1,0,+1,+2,+3,+4.

6 | ApBuég 1 2 +2 19 +8 12 -7 +7 E
Avtibetog -1 +2 -2 +19 -8 12 +7 -7 13. (
AUt Ty 1 2 19 8 12 7 (
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A.7.3. TpdcBeon pnTwyV apLOuwvV

1. (@A (B) A ()N QA (€ Z- 4 + +4 -8 -11 +17
o1) -6, (0) -6.5 n 12, 15 20,

3. (a)-2.1, (B) +0.96, (y) +94.6, (6) 88, (£)-15, B a5 e ) 126
(01) +1, () +3,9, () +2.2, (6) +4,5, () +7,4. -4 0 12 -15 +13

5. (a) (+6)+(-8)= -2, (B) (+5)+(-5)=0, =21] 17 29 32 4
(Y) (+7)+(+9)=+16, (3)(-9)+(-8)=-17, 6. To mpwro NAI, 1o dedtepo OXI.

(€) (+6)+(+5)=+11. 7. (o) +18, (B) +4. 8. (a) -1, (B) 0.

A.7.4. A@aipeon pntwv aplBuwyv

L @A BA WA ©A(EZ (O)A (@2 4. (@)+10, (B)-19, (v) +22.

2. (@) 12, (B) —16, (y) +13,2, (3) -3,9, (¢) O. 6. (a)-10, (B)-26, (y) -0,375, (3) 3,25.

3. (a) 14, (B) 20, (y) O. 7. (a) -8, (B) 7,4, (y) -0,75.

5 @ B a+B aPp 7 a B aoB B-a 9. X 35 2 1,89 0,75
+3 -8 -5 +11 7 3 4 -4 y -15 43 -478-025
+18 -8 +10 +26 11/4 13/4 -1/2 1/2 z 2 23311 0
2 -5 -7 +3 5,55 2,45 3,1 3,1 x+ty+z 0 4 022 05
-9 +15 +6 -24 3 -21 51 -5/1 x-y-z 7 0 356 1

A.7.5. ToAAAnMAQCLaoUOG PNTWV APLOUWYV

2. (a) +1, (B) 30, (v) 0,6, (d) 0, () —20015, (o1) —725, 5. (a) +21, (B) 0,025, (y)-11.

(@ -0,3. 6. (a) 10+2a+58 +aB, (B) aa—49, (y) ap-3a-3p+9,
3. (a)-81, (B) -500, (y) +6. ©) y6+5y+86+40
4 o -1 -05 +2  +3 7. (a) +1, (B -1, (v)+1.

A=40, B= +21O =0.

X y z  A=xyz B=yxw '=xA-B AB+I
=21 0I5 SN F=31 IS 3 =1 -4
05 +6 4 03| +12  +09 6,9 | +39
-2 +15 02 -7 -06 +21 -19,8 -32/4

© ®:

Soial 3,2 +1,6
ERESl 1,5 0,75

.
0

D0 12 +1 0 -4 -6
0
0

+10 10 -5 0

A.7.6. Auwipegon pntwv aplOuwv
2. (a) +5,05, (8) 3, (y) -90, (3) -7

6
4, +4 +1 + —.
. I (@) +40, (B) +1.5. (v) +6, (52
-L 28 s i 5. (a) —24%, (8)+350, (y) -6, (5) 1.
17
17 23 4 06 +391 33 6. (q) %,(B) 1, ) +%,
4 9 1 4 4
-5 -1 - +€ i 5 +€ 7. +32.
A.7.7. AekadIKN LOPPY) PNTWV APLOLWV
1. (@) 1,5, (B) 0,625, (y) 0,9285714 (3), 1,81 (g) 1,032258064516129.
1448 | 26, 380, 24829 |, (e) 77 .
2.10) 755 B g V) “55 " O 5550 5
3. (@) 3, (B) 7,7, (y) 7,326.
A.7.8. Auvdpelg pnTwv AplOuw®y pe eKBETN PUOIKS
2 2
2 3482 (3+5)2 G (35)2 3-52 (3-5)2 < (2)
ABpolopa Tetpdywvo Tou Mvouevo Tetpdywvo Tou Alagpopd TeTpdywvo TnG MnAiko Twv  Tetpdywvo Tou
Twv 3 Kat 52 aBpofoparog 3 kat 5 Twv 3 kat 52 yivougvou 3 eni 5 Twv 3 Kat 52 dlagopdg 3 ANV 5 32kat5  mmAikou 3 dia 5
28 64 75 225 —22 4 1,8 0,36

3. A=-1, B=0, [I=8.
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A.7.9. Auvduelg pntwv aplOuwy Ue eKBETN aképalo

2
a a+B)?2  (aB)2 a _q)2 -1
. By @B e (gl e et 3- 105 g
I 2 1 4225 41 400625 +4  +25
il @ 4
S| S| o | e | s +1 -2 3103 + 102 = 1100 .
10 -10 0,01 0 +10000  +1 +0,01  -10
4 X 0001001 01 -10 -100 2.10% 5.10-3 % g _%
x3 109 10° 10% -10° —-10° 0,125.10-'2  8.10° 8 % -125
27
x3 100 10 108 —108 —108 8.1012 125.10° 0,125 5 0008
x! 10% 10> 10 -01 -001 05.107% 200 2 2 -5
5 + 108 102 10" 100 10! 102 103
103 10% 10® 104 103 102 10! 1
102 10° 104 103 102 10! 1 10
101 104 103 102 10 1 10 102
109 1083 102 100" 1 10 102 108
101 102 10" 1 10 102 103 104
102 1007 1 10 102 103 104 10°
108 1 10 102 103 104 10° 106
A.7.10. Tumoroinuévn HoPPpr] HEYAAWV KAl UIKPWV APLOUWY
1. (a) 3,844-108 m, (B) 4,5-109 ém), (y) 1,496-10"'m. 2. 6-10%6 Gropa. 3. (a) 10 cm, (8) 9,7-1028 gr.

Anavtroelg otig EnavaAnnrtikég Epwtroelg Autoa&loAdynong
A. Aokrjoelg Zwotol ) AdBoug B. AoKAOeIg SUMNMAPWONG KEVoU

123 456 7 8 9 10
1. (Q) (+8)+(=3)+(-6)+(+5)=+4, (B) (-8)+(-3)+(+6)+(-5)=-10,
SAANANZIAZACS (Y) (+3,7)+(-14,8)+(-5,2)+(+16,3)=0, () (-3,7)+(+14,8)+(-5,2)+(-16,3)=-10,4.
2. E>M>A>B>A. 3. (0)-25, (8) 100. 4. EYPQMAIKO. 5. (q) 3 tp6moL, (B) +15,75.

6. 7
—27000
-300 90
-20 15 )
4 -5 -3 2
I". Aoknoelg Avtiotoixiong
(@) -3 -20 ®) +31 -4 V) -90 +900
-20 0 +8 0 +90 -900
+2 -3 -30 -30 -900  +9
+20 +2 0 +8 +900 -90

0 +20 -4 +31 +9  +90
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Mepoc B’ Kepalaio 1° Baolkég YEWUETPIKES EVVOLEQ
B.1.1. Eni{nedo - Znueio - EubUypaupo turua - Eubela - Huieubeia - Huleminedo

3. KA, KB, KI', KA, AB, Al', AA, BI, BA, TA. 4. XA Axxal x'B, Bx. AK\
X' X

5. H avrikelevikr nuieudeia tou ABx eivat AX’, Tou BI'y i By kat tou FTAzn 'z, x S —

B.1.2. Twvia - Mpauun - Enimeda oxuarta - EuBUypauua oxnuata - ‘loa oxruata

N\ N\ N\ N\ N\ AN ZAN AN AN AN N\
(@) TBA, (B) ZKA, AKB, BKH kat HKZ, (y) BAT, FAA kat BAA, (3) ABI, BAI kat ATA.
2. (0) Hyowvia B neplExetal avdueoa otic meupég AB kat BI. g§) Anévay\n anéd ™ ywvia r elvai n AB.
(y) Ot ywvieg ol mpookeiueveg oty TAeupd Al eivat ot A katn I . N
3. [pappookidloupe T ywvia otnv orola avrikel To or]us/ig A kat S\’ ovopdCouBg xOy.
4. (a) Ot ywvieg ol mpookeipeveg atnv mAeupd BI™ eivat ot Bkain . (B) H ywvia I Bploketat anévavtl oty mAeupd AB.

5. (@) KOPYOEX TIAEYPEX B) APIOMOZ OPIZOMENQN EYOEION
il 121 K81 1 151 Bl 121 181 14 15 12345678910 1112 13 14 15
X X X
X
X X .
X X -
X X X

B.1.3. Métpnom, alykplon Kat lodtnTa eublypapuwy TUNUATwy - Andataor onueiwy - MEoo euBUyPAUUOU TUUATOS

3. Epewvav 49,56 cm Upaopa. 4.79.500 cm. O metdq Ba kdvet: 1060 Bripara.
5. H nepluetpog Tou TeTpaywvou elvat 61,2 m. To dlabéoio oupua €xel urikog: 60,48 m. Apa MPEMel va ayopdoel 72 cm oupua.
6. AkTiva oem oe km 7 AB B TA AE EA T[lepiperpog
A®POAITH  6.085.000 6.085 cm 517 420 84 1250 76 2.347
H 6.378.000 6.378 dmn 51,7 42 84 125 76 234,7
APHX> 3.750.000 3.750 m 517 42 084 125 0,76 23,47

AIAY 71.400.000  71.400

8. Me 10 unodekApeTpo Bplokoupe kal onuelwvoupe Tpia onuela mou anéyouv Ta kabéva 2,7cm arnd 1o onpelo A.

9. (a) AT>AA, (B) AB=AA. " - A< sgom— >
< 3c >< 3
10. Ar=55 om kai BA=5,5 cm. Apa AT=BA. A " MR
X' X
11. AB=8,4 cm. —25m——g<—3 cm—>F<—2,5 cm—>A

12. Me 10 UTTOdeKANETPO eTAéYoUpE €va Tuxaio onueio M mou améxel 3,3 cm ard 1o A ekTdg TG eubelag otny oroia
Bpioketal To AB. Bpiokoupe To péoov Tou AB €otw O kal pépvoupe Tnv OM.

B.1.4. TlpdoBeon kalL apaipeon eubBUYPAUUWY TUNUATWV
1. Me katdMnAeg PeTprioelg kat ipdaBeon Bpiokoupe 4TI TO UrKog TG TEBAACUEVNC KAl TO OUYKPIVOUE e TO Urkog Tou ZH.
2. H mepluetpog tou loomAelpou Tptydvou tooutal pe 3:2,5 cm=7,5 cm. Apq, eml g nuieubelag e apxn to B maip-
voupe éva onuelo E éral, tote BE=7,5¢cm.

3. To prkog g TeBAacuévng yoauung ABMAEZ efval (0o pe AB+BIM+IA+AE+EZ=...=71 mm.
4. Ouolwg éxoupe: AB+BIM+IA+AE=...=158 cm. < 20cm >
5. AM=KM-KA=10 cm, AN=KN-KA=14 cm kat MN=KN-KM=4 cm. < 16cm >
6. () AA=AB+BA=85cm, (B) Br=Ar-AB=1,6 cm, _x—fem— o o
(y) Al +T'A=Ar+(BA-BIN=8,5 cm, (3) AA-AB=AA-BA=AB=3 cm. K A M N
7. TA=AA-(AB+BIN)=AA-AB-Bl =3cm.
8. 'Exouue 1. Br=AB+4 cm, B ='A-3 cm kat AA=14 cm. Me katdAnAeq npdéelg Bplokoupe éti: BM=5 cm kat FA=8 cm.
9. BA=AA-AB=...3cm, Al =AB+Bl'=...3 cm.
10. ‘Exoupe: AA=AI+A=4,5 cm kat FE=AE- Al'=3,2 cm.
11. Emeldr) 1o onpelo K, émwg kai To onpeio A, pmopoupe va ta mapoupe ekarépwdey Twv onpelwv A kat B avtiotolya, yia Tov unoloyiopd

Tou KA dlakpivoupe Tig eEAg mepimtaoelg: (1) K kat A evidg Tou Turuatog AB. Tote petpdie pe To urtodekdpeTpo Kal Bpiokoupie
KA=2 cm. (2) K kat A ektdg AB otig Béoeig K’ kat A" avtiotorya. Téte Bpiokoupe K'A'=11 cm. (3) Av 1o K efval evtdg kai to A ektdg,
T6Te Bplokoupe: KA'=5 cm. (4) Av 1o K elval ektdg kat 1o A evidg Bplokoupe K'A=4 cm. Apa: (a) To KA avdloya pe Tiq Béoelg mou
emNéEape malpvel TIQ TIpéS: 2 cm, 3 cm, 4 cm 1y 11 cm. (B) Tnv Tr Twv 11 cm aipvel to KA dtav kat 1o K kat 1o A elvat extég Tou AB.
(y) Ané mv mapamndve Sleupuvon Tipogkue 6Tt oe kapld Tiepimrwon dev unepBaivel Ty Tur Twv 11 cm.

3cm SAL 4,5cm »>Be¢ 3,5cm

= »% : — >
K, A Cm ; A/
\ 3,5cm K
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B.
2.

3.

4.

B.
2,
3.
4.

5.

7.

B.

2.
3.

B

10.
11.

1.5. Me€tpnon, olyKkplon Kal .odTNTA YWVIWV - AXoTOHoG Ywviag
®gpvoupe v Oz €10l OOTE va oxnuatiCel pe v
T[)\SUpd Ox Y(l)V(Q 20°. A A AA AN A A
XONOLOTOIVTAG TO HOIPOYVIUGVIO Bpiokoupe Tiepimou 6+ (@) (/;\3<q,>\ (B) E\P <Apv (Y,)\ w<p ©) y>k,

TO QVOLYHQ TWV YWOVIDV. (&) W <A, (o) >, () p>6.
82450’ 62930’ ((\:3230’ g —82° /§=180°, 7. Me 10 umpoyywuéwo oxnumf(ouus TIQ /CmoUusvsq yovieg
R_304° 2 —60°, ﬁ —140°. KQl KATAOKEUAZOUE TIG DIXOTOHOUS QUTEV.

1.6. Edn yoviwv - Kabeteg eubeieq
Me tov kavdva xapdoooupe v nueudela Ox kat ot cuvexela pe T BorjBela Kat Tou yvadpova Ty kabeto e oty Ox.
Me Tov yvipova oxedidoupe TIQ kGBeTeq eubeleq ota Akpa Tou eUBUYPQUUOU TUNUATOG.
Me Tov kavéva oxedldcoupe Tiq nuieubeleg Ox kal Oy Kat pe Tov yvihuova GEPVOULE TIG
KABeteq eubeleq AA’, BB’ kat [T’ oty Oy.
Me yvawpova ggpvoupe oto onuelo O Tiq kdBeteq aues(sq e kal ¢’ otig nuieudeleg Ox kat Oy avtiotoyka.
Mapatnpolpe 6Tt n ywvia ou oxnuatiCouv ol & kat &' efval fon pe ™ yovia Tov dUo NUIEUBELDV.
Me yvipova @épvoupde and ta onuela A, B kat I kdBeta eublypaupa tuiuata AA, BE kal 'Z otiq suealaq Bl
Al kat AB avtioToixa.

Me yvpova @épvoupe and ta onueia A, A kat B kdBeteg eubeileq otnv €, ol omoleq ouumnimmouv pévo av Ta onueia
A kat B Bplokovtat oe dla kdbeto eubeia otnv €.

5. H oelpd peyeboug eival n akdAoubn: a> 8>Q> é\

1.7. E@e&Ng Kkal dladoxIKEG YwVIieg - ABPOLOUA YWVLIWOV

Ovoudcoupe OAeG TIQ YwVIEG TOU OXNUATOG Kal | Bpl’OKouy\e o€ kABe onuelo Tou dAeg TIQ ecpg\&r’]q Kall éll\qéoxm/é\q ywv[sq/.\

Me kopur| To onueio A éxoups Tq y\wv[eq AAE kal EAB, pe kopugr 1o B éxoups g 'BE kat EBA N EBIM kat MBx pe
KOpUQr) TO A €X0UpE TIG I’AE kat EAA kal Ts)\oq ue Kopusgn 10 E €xoupe TIq BEA Kat AEA

. (@) Me kopuon 10 onpalo A sxoupa TIqQ Ywvieg BAZ kat EAZ, He, Kopucpn 10 B €xoupe TIQ ABZ Kat ZBA HE KOPUOT|

TOAA SXO/l\JUS TIg FAZ Kal ZAB, pe kopuor| To E €xoupe TIq ZEA Kal ZEI' TENOG e KopuQn) TO Z €XOULE TIQ 6IQ§£)XIK8Q
AZB, BZA, AZE xai EZA mou avd duo GHOTS)\C/)\UV Cag\yn ecps&r’]g\yumd)v. (B) Me kopugr| To A €xoupe TIg AAI kal
FAB e kopugr) T0 I €xoupe TIQ 61(160)(1K8’/Q ATB, ATA kat ATy mou avd dUo amotelolv Cedyn ePeENg YWVIAV.
(y) Me kopun To O €xoupe TIQ 61(}\60xu<éq /)SOy, yOz, kat zOv, mou avd duo arnoteholv QSL’J\m /s\(psE,r’]q y/a\)wd)v.

(©) Me kopur] 1o A €xoupe TIg AAT kat I"AB, pe kopugr| to I éxouy\s TIQ 6la/§oleéQ AIB, ATA kat ATy Tou avd
duo GT[OTS)\OLIRI ZSUYT/‘L sqasEf]\q ya)vubv/,\us Kopupri To A €xoupe Tic AAB kat TAB kat Té\og pe kopuon To K éxoupe TiQ
dladoxikéqg AKB, BKIT, TKA kat AKA, mou avd duo anotelouv Celyn eQeEng Ywvioy.

.1.8.  TNapanAnpwpaTikég & ZUUMANPWUATIKEG Ywvieg - Katakopu®nv ywvieg

. Me 10 potpoyvmpdvio oxedidoupe pia ywvia 125° kal v maparmAnpewuartiky e mou eivat 180°-125°=55°,
(a) Mia ywvia napanAnpwuatiky diag apBAeiag, efvat o&ela yawvia (B) Mia yovia mapanAnpwudrtikr) pag opbng, elval
0pBn ywvia. (y) Mia ywvia mapanAnpwuatiky uag ofelag, eival aupAeia.
Me 1o polpoyvwpdvio oxedidloupe pa \(cov[o 35° Kal v ouun)\npwponm G oy elval 90°-35°=
Me dapaveg xaptl 6lamom)voups ot I—OA AOA Ot yovieg AOF Kat I—OB elval nopan)\npwpmmsq, dpa gxouv
dBpotopa 180°. Emouévwg FOB 180° (P AN kal ot waqu AOA Kal AOB elval mapanmAnpwuatikég, dpa €xouv
dBpotopa 180°. Emopévng AOB =180° cp JUVEnag FOB AOB

a 15° 18° 43° 77° 90° 116° | 169°10°

B 165° 162° 137° 103° 90° 64° 10°50’

Mapatmpeoue 6Tt ot va[sc Q kat 147° eiva nopag\)\npwpmméq, snop/é\qu Ba elval A=180°-147°, dpa a=33".

To (1o kat ot yavieg B kat 110°, omdte éxoupe o1t B=180°-110°, dpa B=70".

Me T BorBeta Tou Holptyvwpoviou oxedldloupe T ywvia Twy 37°. Ta va oxedldooupe TV KATAKopUPrV NG Ywviag
(PEPVOULE TIG QVTIKEIUEVIKER NUIEUDElEq v n)\supwv M A

Ta Zedyn TV KATAKOPUPHY YWVIWY glval a kat y B Kat d, K Kat M, A KaLv.

H KoToKopU(pr]v g Ba elval kat auty 57°. H dMin \(wvm elvat mpcm)\npwponm ™G enopévawg Ba eivat 180°-57°=123°.
Ot yovieqg a kau 25° eivau KATOKOPUQTY, sr[ousvcog a= 25 Enfong y 90°. A)\)\a yvwplCoupe 6tL To dBpotopa dAwv
SIXGI 360°, ar[okaqu Ba sk(ouus 90°+25°+ B+9O +6+25 =360°, ondte B+6 360°-25°-25°-90°-90° ouvenag,
2B=130" dpa B=65" kat d=65".
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B.1.9. ©é&oelg eubelwyv oTo eminedo

3. (a) Kat ot tpelq eubeleq elval uetaku toug mapdMnAeg. 5. Zxedidloupe TiG eubeleq €1, € e F X
(B) Ot dUo eival mapdMnAeg evd 1 TpLTn TOU TEUVEL deV Kal €3 mapdMnAeg pog v Oy. E2
elval MapdMnAn pe Kapuid and autég Kal TIG TEUVEL Emopévwg Ba eivat: 8
(y) Téuvovrar avd duo. AA'// BB'// T/ Oy. o ) O - T
(0) AlEpxovtat kat oL Tpelg amno to {dio onuelo. 6. 01 mapdMmec ané A A
. . kat B oupmirrouv dtav __Bg
4. M,S Tov yvapova oxaélo;oups TIQ 1a onueta A kat B k- .
KdBeteq eubeleq ota Akpa TOU , €2 orovIaL oe pia eusia A B
. . o—©
€UBUYPAUMOU TUMUATOC. MaPGMIA TTPOG TV . e

Dgpvoupe v kdBeTo AB oty MBA, petpdue e To urodekduetpo Tig Al kat AA kat Bpiokoupe 6Tt eivat (oeg pe 5 cm.

dgpvoupe v kABeto AB omv BA, petpdue pe 1o unodekduetpo TIg Al kat AA kal Bplokoupe OTL elval dvioeg Kat

pahota n peyaAutepn AA avtiotolxel otn peyaAltepn amdotacn AB kat n upikpdtepn Al omn uikpdtepn Bl

Me 10 unodekduetpo Bplokoupe oTl elvar: A'B'=1,6 cm kat B'M"=1,6 cm.

5. MeTov yviuova kat To Unodekduetpo Bpiokoupe Ta onuela A,B,I kat A rou anéyouv andoraon 3,2 cm and v &. épvoupe and
T0 kaBéva MapAMnAN TG TV € Kal mapatnEoUe BTt KAl Ol TEGOEPLS eUBE(EC TIOU PEPALIE CUUTITTOUV O Ia.

6. TavaPBpouue taonuela A B, I, Akal E, oxedldoupe oe dldpopeg B€aelg Tig anootdoelg KK', AN, MM’ HH', ka1 ©0'
HETAEU Twv TapaMAAwy g1 Kal €s Kal Bplokoupe ta yéoa toug. Amd to €va amd autd, To A, pépvoupe MApAAnAn
euBela e MPOG TIG &1 Kal €p Kal mapatnEoUpe, OTL auTr epvdel Kat and Ta dMa onuela B, T, A kat E.

7. TMpoektelivoupe v BA kata 1cm kat p€pvoupe v apdAAnAn mpog v € and autr Ty andotaon, 1 omnofa téuvel v
Ax oto onuelo " ou efvat To ¢ntoupevo.

B.1.11. KUkAog kat oTolxeia kUkAou

1. Me tov dlaBn Xapdooouue Toug TEEIQ KUKAOUG He KEVTPO To onueio M kal aktiveg 2,4cm, 2cm kat 15mm.

2. Ta va oxedldooupe Tov KUKAO [e dldpeTpo AB mipénel va Bpouie To KEvTpo Tou Tou eival To péco O e AB kal n aktiva
elval To o Tou unkoug e AB dnAadn 1,9cm.

3. Ot akTiveg Twv {nToupgvav KUKAWY Ba eival Ta pod unkn twv dlapétpwy, dnAadr 2cm, 2,5cm kal 24mm.

4. Yxedldloupe Tov KUKAO pe kévipo K kal aktiva 3,4cm kat opiCoupe éva onueio tou M. Mpdgoupe dUo KUKAOUG He
KEVIPO To M Kal akTiveq Ta prkn Twv xopdwv 2,4cm kat 4,1cm ot orolol Téuvouv Tov kUkAo (K,3,4cm) o kaBévag oe
duo onuela A kat A’, B kat B'. Ot Intouueveg xopdég elvat MA kat MA” (dUo Adoelg) kat MB kat MB' (dUo AUcelq).

5. T'pdeoupe Toug KukAoug (A, 3cm) kat (B, 2cm), Tou téuvovtal ota onuela K kat A. Tdéte, autd Ta
onuela anéyouv Tautdxpova 3cm and 1o A kat 2cm arnd To B.

6. Emedn 10 onuelo M elvar onuelo Toung Twv dUo KUKAWv avrkel Tautdxpova kal otoug duo
KUKAOUGQ eTopévVWG 1 andotact Tou and To KEVIPO Twv KUKAwY looUTal pe TV aktiva tou Kabevog
Kal eneldn ol aktiveg Twv dUo KUKAwv eival {oeg Ba elvat MA=MB. Ouolwg kat yia 1o onuelo
N Ba €xoupe NA=NB.

B.1.12. Enikevrpn ywvia - Zxgon emnikevtpng ywviag Kat Tou avTiotoixou TéEou - Métpnomn TéEou

B.1.10. Anéotaon onueiou and eubeia - Andéotaon mapar\rAwyv
2.
3

>

1. () 360°, () 180°, (y) 90°. 5. H enikevipn ywvia AOB eivai 60° kal avTioTolyel ato
2. IAUO Tov 60° kau o Twv ,120". , , 60°: 360°= — Tou KUKhOU.
3. Oy, 00Tt evay €xouv TO (D10 UETPO eV QVIKOUV OF 6
{ooug KUKAOUG. 6. Kataokeudoupe 1o Tplywvo ABIT. Mg TO HOIpOYVWUOVIO
7 7 7 7 7 z 7 fas ~ o ’,
4. Aol ta to&a elval {oa Ba elvar Kat ot enikevipeg yovieg Bplokoupe 61t ol yovieg B kat A efval miepirou 70°, eva
/\

(oeq, dpa Ba eivat 360°: 6=60°. n yovia T efval nepinou 40°.

B.1.13. ©€oelq eubeiag kal KUKAOU

1. Zxedidloupe TIg mapdMnAeq eubeleg €4 Kal eo. Malpvoupe éva onuelo M mdvw oty &4 Kal pe kévipo o M kat aktiva 3,6cm
ypApoupe KUKAO, 0 oTtofog TéuveL v o oe dUo onuela A kat B. Ta onuela A kat B elval ta ntoupeva.

2. Ol epantdpueveg Tou KUKAOU €1 Kal & elval kdBeteq oy AB dpa eival JeTaku Toug mapdMnAeg.

3. (a) NvwpiCoupe 6t n améotaon d=4cm Tou KEVIPOU Tou kUKAoU amd v eubela e elval pikpdtepn armd v aktiva tou p=5cm, 1 eubeia
& TéPvel Tov KUkAo og dUo onpela, (B) 6tav n andataon 6=2,5¢m efval {on pe mv axtiva p=2,5cm, Téte 1) eubeia epdmeTal oTov KUKAO
Kat €xel padf Tou éva Kowvo onuelo, To onuelo enagnrq ka (y) étav elvat d=6cm >p=3cm, Tdte dev XUV Kaveva Kowd onpelo.

4. To kévtpo K Twv KUkAwv améxet amd v eubela e, andataon KA=3,1cm. Enmougvwg o KUKAOG We aktiva p=2,1cm dev €xel
Kavéva Koo onuelo he v . O KUKAOG pe aktiva p=3,1cm €xel éva Koo onuelo Je v o, dpa eQATTETal G QUTAV.
Kt 0 KUkAOG pe akTtiva p=3,6cm €xel dU0 Kowvd onuela e v €, dpa TEUvOVTAL.

5. To onueio M eivat apevog onuelo Tou kUkAou (A, 18mm) Kat apetépou Tou KukAou (B, 22mm). Enopévag, n kdetn oty AB
eubela ¢, elval kdBetn Tautdypova oTIq AKPeg TWV akTivawv Twv dUo KUKAWV dpa eQATTTOUEVN Kat aToug dUo.

Anavtoelg oTig EmavaAnntikég 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
ANZANZTZANZIZANNANANZTZANNANANNZANANNNZZIANZ
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Mepog B’ Kepdhato 2° Zuupetpla

B.2.1. Zuppetpia wg pog d&ova

1.

(0) Emedn To O avrikel oty € €Xel CUPETPIKS TOV £QUTO TOU ETIOUEVWS apKel va
népoupe éva onpelo oe kKABe TMAeUPd NG ywviag kat va BpoUpe Ta CUUUETPIKA
Toug. (B) AvtiBETwe edw Bplokoupe To O ouppetpikd Tou O Kat Ta dAa duo onuela

elval QuTd Tou TEPVEL 1) € TIG TIAEUPEG TNG Yoviag @ ﬂ
Kat otig dUo neputtaoelg Bplokoupe 10 O ouppeTpikd Tou O. ETeldn Ta oUPPETPIKA AAVTINR e
oxrjuara eival {oa n aktiva Tou cUPPETPIKOU KUKAOU efval n {Bla e Tou KUKAOU Ttou dOBNKE. @ LS
2xedlAfoupe ApPXIKA TO CUMMETPIKO X" TOU OYAATOS X (G TIPOG TNV € KAl 0T OUVEXEL TO

OUMHETPIKG X' Tou 2" g TIpog TV € kal apatneoupe 3Tt 8yt Uovo eival (0o e To apyIKO aAd Kat opolwg Keljievo.

B.2.2. Atovag ouppetpiag

2.

3.

4.

APA=ON.3YM. A B ' A E Z HO© | KAMNSZ=ZONPZTY®XWQ
0 X X X X X X
1 X X X X X X X I I X X
2 X X X X
2xedldoune Toug &Eovec OUMMETP(aG TToU sgouv nAnBog: (
O &ovag ouppetplag dUo {owv kal Tapvopevwv KUKAQV . imv elvau OpOKSVTpOl kdBe eubela nou 6lapxeml and 1o
elvat: (a) n eubela ™g Kowng xopdNg Kat (B) N SLAKeVIPOG KOlVO KSVTpO elvat aovag ouppanlaq B) Otav €xouv dlago-
(n eubela Tou evavel T KEVIPA Kal Twv dUO KUKAWVY). peTKG KévTpa GEovag ouppetplag SlVGl r] dldKevipog Toug..

B.2.3. MeookdBetog eubBUYPAULOU TUAATOG

2.

Nooakow

8.
B

2.

B.

1.

Karaokeudloupe pe kavova kat dlaAtn v pecokdBeto tou AB kal Bpiokoupe 10 UEoo Tou A. 2N Ouvéxela
KATAOKeUACOUE TIG HECOKABETES TV eUBUYPAUUWY TUNUATwY AA Kat AB kai Bplokoupe Ta péoa Touc.

H peookdBetog e KA Téuvel Tov KUkAo ota onpela B kat ™. Autd eival Ta {nroUpeva onuela.

lMa va anéxel eEfoou n otdon npénel va BplokeTal otn PecokdBeTo g andotaong Twv dUo OIKIoUWY A kal B.

Ma va anéyel eEloou mpérel va Bpiokeral ot heookdbeTo g andotaong Twv dUo Xwelwv A kai B.

Me kavéva Kat SlaBATn KATaokeUAZoUE TIG UeCOKABETES TwV TIAEUPWY TOU TPLYWHVOU.

(a) Zuykpivoupe Ta MA kai MB kat Bpiokoupe 6Tt eival {oa. ANMAG 10 M eival To onuelo g

EeooKaBETOU Tou AB emopévwg toaméyel and ta dkpa tou, dpa MA=MB. (B) Opolwe kat To N M N
elval onueio g peookadétou, dpa NA=NB. (y) Ta onuela A kat B eival onueia Tou kUkAou dpa

KA=KB. An)\aéﬁ 10 K elval onuelo g uecokabétou Tou AB. B

Aigpxovtal and 1o kévipo K tou kUkAoU. 9. H toun g peocokabétou Tou AB Kal TG € eival To {ntoupevo onpelo.

2.4. Zuupetpia wg mpog onueio
‘Eotw 61 1a ouppetpikd Twv B kai I efvar ta B kat I 1éte 10 Bl Ba €xel ouppetpikd 1o BT dpa ta Bl kat B'I™ efval (oa
Kal Ta J€oa Toug, wg avtiototxa ototxela Ba efval peta&l Toug oUPMETPIKA. AMG TO GUUUETPIKG Tou M, wg mpog To A, elval
10 M’ Kau emeldr) To B'T" €xel éva péao ouverndyetal 6Tt auto Ba elvat To avtiotoryo Tou BT dnAadr| T0 GUUUETPIKS Tou M.
To O eivar yéoov g BA dnAadr) OB=0A. Ta A kat " efval cuppetpikd wg mpog 1o O enopévag Ba eivat AO=0r".
Emnopévag to TeTpdmieupo ABIMA efval maparnAdypapuo.

2.5. Kévrtpo ocuppuetpiaqg

KENTPOXYM. A B ' A E Z H © I K AMN =0 NP ZZTY ® X WY 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 mpwta Oev €X0UV KEVTPO CUUKETPIaG. Amd Ta TpanouAdxapTa €xouv N vidua, To 8 kouma Kat To 8 Kapo.

3.

Atoveq 2upperpiag
Kavéva ‘Eva  Alo Tpeig Téooeplg  lMeploodtepous  ‘Exel KEVIPO OUHKETPIOG

EuBUypaupo turua X X
loookeAEG Tplywvo X

lodmAeupo TPlywvo X

MapaAANASYPApO X X
OpBoywvio X X

PouRog X X
Tetpdywvo X X

KUkAog X X
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B.2.6. I'Iader])\sq eubeleqg Trou Téuvovtal arnd pia AAAn eubeia

1.

2.

‘Eotw a 12°. H ywvia a kat %sq ol ofeleq ywvieg Tou oxnu/groq glval (oeg ue 12°. H mapanAnewuatikr me a €0TW
;Lywvm Y { 6a siva fon pe 180°-a=180°"-12"=168". Ot ywvieq Y kal 6Aeg ol auBAeieg ywvieg Tou oxrjuarog eival (oeg e 168°.
B= Y= 70° wg eviOG—€eKTAG Kal 1T TA AUTA TWV €3//e4 TEUVOUEVQV ATTO €o.

/B\ /Z\ 70° WG evIOC-eKTOG Kal el T QUTA TWV &41//eo TeUvouévay amo es.

Z+s 180° WG evIOC-eKTOC Kal &M Ta QUTA TWV £3//e4 Tepvouévay amd &1, dpa s 180 Z 180°-70°=110".

a+ 5=180° wg EVIOG-EKTOG EVAMAE TV €4//e, TEUVOHEVWY AN €5, Apa 8=180°-0=180°"-70°=110".

©a éxoupe ot a= A 63° ans@n elval eviog-extog kat enl Ta autd oV AB//AI Tepvopgvwy
andé mv AA. Apa A=180"-Q=180°-63°=117". Eniong eival B o 63 emneldn elval
eVTOC-eKTOQ Kal el Ta aum Twy BI7/AA tepvopévay and my Al Apa = B 63° agou eival
Katakopu@rv. ‘Exoupe Kat 5= B 63° chm elval maN evtg-ektdg Kat eml Ta autd Twv AB//AI
Tepvougvwy amnd my BI. Apa B—180 — 85=180°-63°=117".

Apou n¢ 62 elvat dtyotdpog Ba elvat: 2<p 56°, dl6TL elval evidg eVAMAE Twv 81//82 Tapvousvwv and mv AB. Apa cp 28°.
Opwq (p a=28° , WG svrog sva)\)\oﬁ TWV €1//€o TELVOUEVOV ATO mye do. Ens@n akal y elval Katakopurv ywvieg Ba efval
a= y 2§\ TéAog ot a ka Belval TIAPAMANPWUATIKES, dpa eival B 180°~Q=180°-28°=152°.

‘Exoupe q)+1 16° —180 AI6TL efval evdg Kat emtl Ta autd TwV e1//eo Tepvouévwy and Ty ez, dpa elvat: (p 180° —1 16°=64".
ANG exouue cp B 64° WQ evTOG-eKTAC KAl M T QUTA TV &3//e4 Tsuvousvwv and my e, Téhog elvat a=180° B 116°.
Efvat ©=30° WG eviég evaAAE Ty AL//BI" Tepvouévav and BA. Emiong 6 =105" wq evidg evaMAE Twv AA//BI
TEUVOUEVWV ano FA ElVGl OUwQ a= 6 =105" wq SVToq eKTOQ Kal sru Ta QUTA TWV AB//AF Tsuvousvwv and AA. ANG
€XOUe Kal e+(co+(p) 180° enouevws\m&') +30° +(p 180° dpa q) 45°. Eival 6uwg \( (p 45° g evidg evaANaE
Twv MA//AB Tepvouévwy and BA. Téhog e=75°.

Mépog B’ Kepdhato 3° - Tpiywva - MNMaparAnAoypauua - Tpanélia

B.3.1.  Ztoixeia Tprywvou - Edn tptydvwv

1.
2.

@, BA W ©2 (A 00 @22 A BK=KM=MA=AI"=1,1cm.
Exoupe ot BK=KM, MA=AT" kat BM=MI" ondte 3 Apm=MmZ 4. AP=PB. 5. AN=NI".

B.3.2. ABpoloua YWVIOV TPLYWVOU - I318TNTEG LOOOKEAOUG TPLYWVOU

1.
2.

@2 A MA OA €2 A @2 M2 B)A ~

Zxediacoupe THNUA Bl Kat pépvoupe aro To B v nuieubeia Bx £701, ote va oxnuatotel yovia B=75°. Metd arnd
10 I p€pvoupe ™y npieuBela [y £tol, dhote va oxnuatiagel ywvia = 35°. 'Eotw A 10 onpelo Tou TépvovTat ot
nuieuBeleq Bx kat Iy, Ouwg A+ B+F 180° dpa SlVGlA 180°-75°-35°=70".

>xedldloupe TUAHa AB=4,2cm kal pépvoupe amd To B v nuieubeia Bx STOl (oTe va oxnuatiotel ywvia B 60°. Metd
and 1o A @épvoupe TNV Nuieudela Ay €101, (hoTe va oxnuatioTel ywvia A 90 AOvoua&ouy\e E\TO /gnpzalo oto orofo
TéuvovTal ot npeubeleq Bx kat Ay. Me 1o polpoyvwuovio petpdue  ywvia I Opwg  A+B+ r=180° dpa eival
F 180 -90° 60 =30°. Metpdpe v heupd Bl KGlEplOKOUUS ot elvat Br'=2,1 cm.

Eivar Q=52° Kkau (p 48 (KOTaKopuq)nv) Exouus d=(p=48" yiat( eival eviog evalag v 81///82 Tepvouévwy amo dy.
MvwpiCoupe OTl eival Q-+ 6+y 180°, apa y 180°-52°-48°=80°. Tdte dpwe Ba eival B y 80° (KOTaKopucpnv)

(a) ‘Exoupe cp+35 +72° —180 onorecp 73°. (B) Exouue <p+35 +(180° —102 ) 180 onorscp 67°.

depvoupe Ex//TA//AB, ondte 9 40° Kat cp 42° (evTOC eVANGE). EMOUEVOG o= 8+cp 40°+42°=82°.

‘Exoupe 611 74° +2x=180°, ondte 2x=180°"-74°" Gpa 2x=106", enopévmg x=53°". AnAadr), ol Tpookelueveg ot Bdon
yovieg eival 53° N KGG%IO

©a €xoupe on A+ B+F 180°, snousva)q 36° + 2F+|— 180°, ouvsan SF 180° —36 dpa I— 48° kau B 96
MvopiCoupe ot A+ B+F 180°, eMopévag 2B+B+3B 180°, ouvernie 6B 180° dpa B 30°, dnhadn l" 90° kat A 60°.
Kabéva ano Ta Tﬁlyqu OAB OBI' OI'A Kal OAA €xel abpolopa ywvunv 180

Enopévag, A+ B+ |_+A+ 01 + 02+ 03+ O4 4 180 —720 AMG 01 + 02+ 03+ O4 =360°.

Enopévwg A+ B+ I’+A+360 =720°. Apa A+ B+ |'+A 720°-360°=360".

B.3.3. TMapaA\nAdypapupo-Opboywvio-Poupog-Tetpdywvo-Tpangéllo-loookeAeg Tpamnédio

1.

@Z BN WZ OAN AN 2 Téooegpa. 3. PAuPo kal teTpdywvo. 4. OpBoydvio Kat MAGyLo mapaMnAdypapuo.
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B.3.4. [didmreg mapalnloypdpupou-0pBoywviou-pOuBoU-TETPAY®WVOU-Tpareliou-loookeAoug Tpaneliou

1.

®

Me dlapavég xapti dlarmotwvoupe OTL: (a) 210 opBoywvio ultdpxouv Téooepa oa Tplywva mou repihauBdvel To
kaBéva and duo MAeUpEG Tou opBoywviou kat dUo Cedyn (owv TpLydvwy oTa oroia To kabBgva Tplywvo mepIAau-
Bdvel pla mAeupd tou. (B) Zto pduBo umdpxouv TE€ooepa {oa Tplywva Tou 1o kadéva mephauBdvel and uia
MAeupd Tou pouPoU Kat dUo Cedyn {owv Tplywvwy Tou To kabgva Tplywvo neplhauBavel dUo MAsUPES Tou. (Y) 2To
TeTPAYWVO Undpyouv dUo TeTpAdeq (0wV UETAEU TOUC TRLYWVWY.

AOTL OAEG 0L KOPUPES TOU améxouv {on andotaan ano To KEVIPO TOU KUKAOU.

dgpvoupe TIg anootdoelg AA" kat T Twv Kopupwv A kat I avtioToxa and my eubela BA, T1g usrpaus e 1o
UTTOOEKAUETPO Kal TTapatneoupe 6Tl elval {oeg.

>xedldloupe TIG MAPAMnAeg €4 Kal ez mpog v AT, dpa Ba elval kal YeTagu toug
MapdMnAeg. Opolwg Kal & Kal €4 0a elval YeTa&yu Toug mapdAMnAeg dIdTL elval Kat
ol dUo mapdMnAeg mpog Tnv BA. Mapatnpouue 6Tl sival mapaAnASdYPAUUo TO
OXNUA TIOU QTIAXVOUV Ol €1, Ep, €3, KAl 4.

Me 1 BonBela Tou AR KATAOKEUAZOUE TIQ JIXOTOUOUS TWV YWOVIWDV eVOQ
napaMnAoypdupou Kal apateoUie OTL AUTEQ TeUVOUEVES oxnuatiCouv éva
0pBAYWVIO TTAPAMNAGYPAUO.

Me t BorBela Tou dlapATN KATAoKEUAZoUE TIG OLXOTOUOUC TWV YWOVIWY eVOQ opeoywwou Kal napampouus ot
QUTEC TeUVOUEVES oxnuatiCouv €va TeTpdywvo. (a) Me ) BoriBela Tou dlafrt Kataokeudloupe TIC OtXOTOUOUG
TWV YOVIWV eVOQ TETPAYWVOU Kal Ttapatneouie OTL autég eival ot dlaywviég Tou. (B) Me ) BoriBela Tou diaprt
KaTaoKeUACoUE TIC OLXOTOMOUG TWV YOVIWV evOG pOUBOU KAl TTApaTnEoUle 6Tl QUTEG elval oL dlayDVIES TOU.

Eival {oa, wc andotaon ueta&u dUo mapaAiAwv eubelwv.

To AOBK efvat péuBog, emopévwg ol dlaywvieg autou dtxoTopouvtal kabétwg. Elval (oeq.

(a) Emtedr) ABLBI™ kat AFLBI™ 6a eivar AB//AI kat emetdr) AALAB kat BI'LAB 6a efvar AA//BIT. Enopugévag elval
MA=AB=3cm wq andoraon petatl twv AA/BI, aMd kat AA=Blr'=4cm wg andotaon petatl twv AB//AT.
Mapatnpoupe, 6Tl To TeTpdnAeupo ABIA €xel TIq amévavtt TAeUPES (0eg Kal TapdMnAeg. (B) Metpdue pe To
urtodekdpeTpo kal Bplokoupe BA=A=5cm.

Anavtrioelg oTig EmavaAnntikég Epwtrioelg Autoa&loAdynong

ONOMAZIA ZEYTOYZ TQNIQN >XEZH
MAPAA. EYO. TEMN. AMNO EYGEIA  IXEX  TAPAMAHPQMATIKEX
“ENTOZ ENAAAAZ” X
“EKTOZ ENAANAZ" X
“ENTOZ EINI TA AYTA” X
“EKTOZ EMNI TA AYTA” X
“ENTOZ-EKTOX ENAAAAZ" X

“ENTOZ-EKTOZX EIl TA AYTA” X

EYOYIPAMMA APIOMOS A=ONQN SYMMETPIAS
2XHMATA 0 1 2 3 4 5 6 7 8 9 10 11 12 'Exelkévrpo oup/tpiag
EYOYTPAMMO TMHMA X X
FQNIA X
KATAKOPY®HN MQONIEX X
ENTOZ ENAAAA= TQNIEZ
TYXAIO TPIFQNO
IZOZKEAEZ TPIFQNO X
IZXOMAEYPO TPIFQNO X
TPATIEZIO X
IXO>ZKEAEZX TPAMEZIO X
TYXAIO TETPAMNAEYPO
MAPAAAHAOTPAMMO
OPOOINQNIO X
TETPAIQNO X
POMBOX X

x

X X X X
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Mégooc " - AApaBnTIKG eupeTriplo dpwv

AANQABNTIKO eupeTrplo Opwv

a/a | Opol Zehideg a/a | Opol Zehideq
1 [ Ayvwotoc Tng e&lowong | 73 38 | Aixotduog ywviag 167, 196
2 | Ak€palo UEPOQ 57, 69 39 | Auvdpelc 20, 31, 61, 69,
3 | Ak€patot apBuol 115, 144 137, 140
4 | Aktiva kUkAou 188, 196 40 | Eldn ywviwv 170, 196
5 [ Avaywyo kAdoua 38, 54 41 | Eldn eElowoewv 73,78
6 | AvdAoya nood 96, 110 42 | E{®dn tetpanielpwv 225, 226
7 | Avahoyia 91, 110 43 | Edn tprydvmv 218
8 | AvtiBetol apiBuof 118, 123, 144 44 | ENaxioto Koo
9 | Avtikeipevec nuieubeieq | 149 MoMarmAdoto (EKTM) 27, 31

10 | AvtiuetaBetikn domrta | 15, 31, 48, 54, 45 | EElowon 73,78
123, 130, 144 46 | EEwteplkr) eubela kikAou | 193, 196
11 | AvtioTolxa otolxeila 155 47 | Enlkevrpn ywvia 190, 196
12 | AvtioTolxo To&o 48 | EntiAuon e&fowong 73,75, 78
ETIKEVTONC Ywviag 190, 196 49 | ErueploTikr) dlétnra 15, 31, 48, 54,
13 | Avtiotpogol aptBuol 48, 54, 130, 144 130, 144
14 | Avtiotpdpwg avdhoya 50 | Enimedo 150, 195
nood 107, 111 51 | Etepdonpotl apiBuol 115, 144
15 | Atovag ouupeTpiag 204 52 | Etepwvuua kAdouata 38, 54
16 | AoAUTN Tur| aplépou 118, 114 53 | EuBeia 149, 195
17 | Anéotaon 159, 184, 195 54 | EuBUypauua oxruara 154
18 | AplBunmg 35 55 | EuBUypappo Tunua 148, 195
19 | Apvntikol aptBuol 115, 144 56 | EukAeldela dlalpeon 25, 31
20 [Aptiog aplBuog 11, 31 57 | Epamntoueva Turjuata 193, 196
21 | Apaipeon 15, 31, 45, 54,60, | 58 | Eparttouévn 193, 196
69, 126, 144, 59 | Epegng ywvieg 173, 196
22 | Apaipetéoq 15, 31 60 | Huienimedo 150, 195
23 [ Tvépevo "yaot" 38 61 [ Hueubela 149, 195
24 [ Tpagikr) mapdotaon 99, 107, 110, 111 | 62 | ©gtkol apiBuol 115
25 | FTwvia 153, 196 63 | Id1otnTee duvduewy 140, 144
26 | Aekadikr) TN 11 64 [ 1516tNTeq Mpakewv 123, 130, 144
27 | Aexadikd kKAdoua 56, 69 65 | Id1otnTeg TeTpanAeUpwy | 229, 230
28 | Aekadikod ugpog 57, 69 66 | loa oxrjuarta 155
29 [ Aekadiko ouotnua 11 67 | looduvaua kAdouata 38, 54
30 | Aeutepevovta otolxela 68 | K&dBeta eubuypauua
TPLYWVOU 219 TUAUaTa 171,195
31 [ Aladoxikeg ywvieg 173, 196 69 | K&Beteq eubeleq 171,195
32 | Alalpeon 25, 31, 50, 54, 70 | Katakopugryv ywvieg 176, 196
60, 69, 133, 144 | 71 | Kévtpo ouppetpiag
33 | Alapetéog 25, 31 OXNMATOq 212
34 [ Alaip€ng 25, 31 72 | KNuaka 91
35 [ AldueTpog KUKAoU 188, 196 73 | Kéokivo tou EpatoaBévn | 29
36 | Adraén aplBuwv 1 74 | Koipla daipetdtnrag | 28, 31
37 | Alatetayuévo Celyog 88 75 | KUBog apibuou 20
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a/a | ‘Opol Zehideg a/a | Opol Zehideg

76 | KukAikog dlokog 188, 196 111 | Mpooetaiplotikn) diotra | 15, 31, 48, 54,

77 | Kikhog 188, 196 123, 130, 144

78 | Ndyog opoEdWY 112 | Mpdonua 115
ueyebwv 91, 110 113 | MNpdobeon 15, 31, 34, 45, 54,

79 | Adon 73,75, 78 60, 69, 122, 144

80 | Meygbuvon 91 114 | MpooBeTéol 11, 31

81 | Méyiotog Kowvog 115 | MNpookeiueveg ywvieq 154
Aaipgng (MKA) 27, 31 116 | Mpotepaldmmra Twv

82 | Melktéc aplbuodg 45 npdEewv 21, 31,69, 144

83 | Melwt€ogq 15, 31 117 | Mpwtol peTagy Toug

84 | Méoo eubuypdupou aptBuol 27, 31
TUAMATOQ 160 118 | MpwTog aplBuodg 27, 29, 31

85 | MeookdBetog 119 | Pntol apiBuol 115
eubuypduuou Tunuarog | 206 120 | Pica e&flowong 73,78

86 | Métpo ywviag 165 121 Znueio 148, 195

87 | Mrkog eubuypdupou 122 | Zuikpuvon 91
TUAUATOQ 159 123 | Ztoixela Tprywvou 218

88 | Moipeg 165 124 | Ztpoyyuloroinon 12, 57

89 | Molpoyvwuovio 165 125 | ZUMHETPIKA wq TIPOG

90 | Movddeg perpnong 65,66, 69, 158, 159 eubela 200

91 | Nioot) dudvaun 20, 31 126 | ZUMPETPIKA WG TIPOG

92 | Niootd 35 onueio 210

93 | Opdonuot apBuol 115, 144 127 | ZUpmAnpwUaTikég Yovieg | 176, 196

94 | Ouwvupa kAGopara 38, 54 128 | 2UvBeTo KAdoUQ 50, 54

95 | OpBokavoviké ouotua | 88 129 | ZUvBetog aplBuodg 27, 29, 31

96 | Mapdyovteg ywvopgvou | 11, 31 130 | 2ZuvteAeotr|q avaloyiag | 96, 110

97 | MapdAnAa euBUypauua 131 | ZuvteTayuéveg 88
TUAuaTa 180, 195 132 | Zx€on avaloyiag 91, 110

98 | MapdMnAeg eubeieg 180, 195 133 | TeBAaouévn ypauun 154, 163

99 | MapamANPWUATIKES 134 | TéAewa dlaipeon 25, 31
ywvieg 176, 196 135 | Teuvéueveq eubeieq 180, 195

100 | Mapdotaon aplBunTikn | 21 136 | Téuvouoa KUKAOU 193, 196

101 | Mapdotaon aplBuwv 116 137 | Tetayuévn 88

102 | Mapovopaotc 35 138 | Tetunuévn 88

103 | Mepiperpog 163 139 | Tetpdywvo aplBuou 20

104 | Meplodikdg dekadIkog 140 | T6EO0 kUkAOU 188, 196
aplBuoe 135 141 | Tuttomomuévn popen

105 | Meptttdg apBuog 11, 31 aplBuou 63, 143

106 | MnAiko 25, 31 142 | YniepBoAn 107, 111

107 | MoA\amAaclaouég 15, 31, 48, 54, 143 | YTIodI00TOAY 57, 69

60, 69, 130, 144 | 144 | YnéAouro dlaipeong 25, 31

108 | MoAamAdolo apibuou | 27, 31 145 "Yyog 219, 225, 226

109 | Mooootd 80 146 | duolkég aplBudg 11, 31

110 | MpodRANua 75, 82, 102 147 | Xopdr] KUKAOU 188, 196










Baoel Tou v. 3966/2011 ta didakTiké BIBAia Tou AnuoTikou,
Tou [Nupvaaoiou, Tou Aukeiou, Twv EMA.A. kal Twv EMA.Z.
TuttvovTal amd 1o ITYE - AIOPANTOZ kai diavépovTal
dwpedv ota Anuooia ZxoAeia. Ta BIBAia ptTopei va
dlatiBevTal TTpog TTWANCN, 6Tav eépouv oTn OedId KATW
ywvia Ttou gutrpoaBo@uArou Evdeitn «AIATIOETAI ME
TIMH NMQAHZHZ». KdBe avritutto 1Tou diaTiBeTal Tpog
TTWANGN Kal dev PEPEI TV TTapaTradvw €voeign Bewpeital
KAEWITUTTO KAl O TTAPABRATNG SIWKETAI TUUPWVA MPE TIG
dlatdgeig Tou dpbpou 7 Tou vopou 1129 tng 15/21 Mapriou
1946 (PEK 1946,108, A').

Armrayopeuveral n avarmapaywyr OTToIOUONTTOTE TURMATOC
autoU Ttou fiBAiou, mou KaAumTeTal améd  SIKAIWUATA
(copyright), n n xpHon Tou G€ OTTOIAONTTOTE [I0PPN, XWPIC
N yparTh adeia tou Ytoupyeiou lMNaideiag, Epeguvag kai
Opnokeuudrwy / ITYE - AIOQANTO:S.



& \
|TYE = | lVOTLTOUTO
“AIOGANTOS"[] tﬁ TEXVOAOYLOC

UMOAOYIOTOV & eKDOOEWV
(01) 000000 0 21 0027 2

AV Vv X s -





