Karavow tnv avdykn eloaywyri Twv apvnTIKWV aplOuGy
Ekppdlw ueyen 1 ueraPAnteg peyebwyv, e OETIKOUG 17 apvnTIKOUG aplOLoug
lMaplotdvw gvav pnto ue onueio evog agova

npoorjou Tou pnTou, avtloTolxi{w Tov pNTO LE Eva onueio Tou dEova
Bpiokw e akpiBela 1j e MPOOEYyION TOV PNTO MOU QVTIOTOIXEL O€ Eva onueio Tou déova
Mvwpilw oot pntol eival avTiBeTol Kat rola ivatl n OxXeTIKN Toug BEon otov déova
Suykpivw dUo pnToug Kal yvwpllw Tn BEon Toug ndvw otov aova

Aiardoow dU0 1} MEPIOOOTELOUSG PNTOUG

Mvwpilw v €vvola ¢ ameAuTng TiurG evog pnrou Kat Le T Boribela autrig Kat Tou ' @

Bpiokw To dBpotoua dUo pnTwv aplouwy ‘\.
Bpiokw 1O dBpotoua moAAWV pnTwV aplouwv e
Mvwpllw TI¢ 1316TNTES TNG MPOTBEONG KAl TN ONUACIA TOUG OTOV UTTOAOYIOUO 5
QaBpPoloUATWV MOAAWY MPOOBETEWV e

Mvwpilw ot n dtapopd a - B, opileral wg n povadikr) Auon g e&lowong B+x=a
Bpiokw T dlapopd dUo pnTwv aplBuwv

YrioAoyilw aplBunTIKEG MAPAOCTACEIG UIE TPOOBEDEIG KAl APAIPEDELG

Kdvw artalolpri napevosoewv

Bpiokw TO yIvopgvo dUo pnTwv aplouwy

Mvwpilw kat epapudlw TiG IBIOTNTEG TOU YIVOLEVOU PNTWV apLOUOV
YrioAoyilw aplBuUNTIKEG MapaoTdoeIq

Epapudlw tnv emuePIOTIKI (OI0TNTA

Mvwpilw ott To nAiko a : B, opiletal wg n povadikr Avon g e€iowong B - x=a
Bpiokw To mnAiko dUo pnTwv aptBuwv

Mvwpilw JTt TO YIvVEuevo Kat To rnAiko dUo pnTwv aplbuv eivat ogdonpor aptbuol
Karavow to nnAiko dUo pntwv kat wg Adyo

Alakpivw Toug pnTous we deKadIKOUG 1} MEPIOSIKOUG deKadIkoUug
Metatpenw va kAdoua o dekadiko 1j mepLodIkO deKkadIKO Kal avTioTPOPWES

Mvwpilw v évvola ¢ duvaung av, e a pnTo
Kal v pUOIKS Kal UrtoAoyilw TETOIEG OUVAUELG
MNvwpllw TIG 1810TNTEG TWV OUVAUEWV UE
EKOETN QUOIKO Kal TIG E£PAPUOLW OTOV.
UTTOAOYIOUO aplBUNTIKWY MapacTagewv
IMNvwpidw v évvola e duvapng a, ue Tov
pNTO a+0 Kat v, pUOIKO Kal UNTOAOYI(w TETOLEG |
duvduelg {
EKTEAW TIG MPAE&EIG e TNV MPoBAEMOUEVN
MEOTEPAIOTNTA TWV MPAEEWV.

-

MNwpllw TG 1810TNTEG TWV OSUVAUEWV HE
EKOETN aKEpaio kal UMoAoyillw QpIOUNTIKEG
napaotdoelg ue SUVALEIG

Mvwpitw ort: (%)V=( g )7\/ Kat e ) Boribela

HYPATIA
Portr. Sohaolaf Mt vid Stststice
Usiversety af St mebrenis, Soohed 71

i
NG (00TNTAG QUTNG, UMoAoyilw SUVANEIG HE ii
Bdon kKAaouatiko apibuo Kal EKBETN apvnTIKO
aképaio

Fodpw moAU “UeydAoug” kat “uikpoug” aplBuous
O€ TUMOTOINUEVN HOPPT]

|
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A.7.1. ©Oetikoi kat Apvntikoi AptBuoi (Pntol aptBuoi) -
H euBeia Twv pnTtwyv - TeTunuévn onueiou

Ot agifuoi wov yvwgioams, uéxgl Twga, ot @vaoixol, ot dexadikol xal ol KAAGUATIKOI, Wwdogovv va.
EK@QA.OOVV TA @VOIKd Ueyedn, oxi duws xai dAes Tis avigundives dgaoTngldTnTeS Kal KATAGTAGELS.
AMwoTE, dTav Towoletroaus Tovs euaikovs agifuovs wavw o¢ wia evisia, Wigaue avlaigeta éva
onuglo ws agxn xail ovvexioaus “defid”, og (0gs aBooTAGELS, VA YQA@oVuE TOVS YWWGTOVS Uas agiiuovs.
Kdde “defid” duws wias agxns, wgondolétel wal to “aglotepd”. Owws To defl xéqu Wgoidodétel To
aglotegd Tov. Kau axdua, dev Ga wdrigke To “@dviw” xwgis To “cdtw”, To “Teotd” xwgis To “kgvo” KA.
ETol, av To @eWto To Wovue “FeTikd” Fa Woéwel va wsdgxel To avtifeTd Tov kal va To Wovug
“agvntikd”. Ewdions, o¢ kdde oTolxelo Tov €vds XgeldfeTal va avTIOToIXGovuE axglés éva. oTolxelo Tov
AoV kat va. 8goviug TQdwo va. To oviboAidovis. D¢ Fa civail dvokolo, agov gival Wwodynata Wov Ta
gnivovue xalnusgivd. Owws 8.x. n W¥gdéAsyn Tov Kalgov 6Thn deacThgldThTa wov axolovisl.

Y APASTHPIOTHTA 1n

H uetewpoloyikn unnpeoia mpogRAeye Ot ol
Bepuokpaoiec otic didpoped nMoAelc Ba eival
auteG Tou avaypd@ovral OToV Mapakdtw
nivaka:

o

Abriva 7 ndvw ano 10 UndEV
Oeooalovikn 3°  kdrw amo 10 undev
lwdvviva 5°  Kkdtw ard 10 UNdev
Mdrpa 2°  nmdvw amo 10 undev
AXeEavdpourioAn 8°  kdtw ard 1o UndEV
GADpIva 10° kdrw and 10 undev
ToiroAn 6° Kkdrw ard 10 undev
Xavid 11° ndvw ano 1o undev

lMooorndBnoe va onuelwoelc oTov XdpTn aplBuouc mou va ekpedlouv TiC
OUYKEKPIUEVEC BEpIOKOQOIEC.

APAXTHPIOTHTA 2n
2Tov aveAkuoTnpa evog ykapdd urtdpxouv Ta kouurid rmou BAENEIS dimAa.

Tt ekppdlouv ol aplBuol TTou ival YoQuUEVOL OTA KOUUTIIA;

APAXTHPIOTHTA 3n

d 2To dImAQvo oxriua napatnEouue 0Tl TO agPONAdvo
- O retder ora 200 m Katl 0 Kapxapliag Beliokeral oe fAB0G
200 m kdtw ano v erm@pdveia e 8dlacoag;

©Ceoee®

[Npoorndbnoe va ekppdoeig ue KAtdAAnAoucg aplBuouc TIC
O€oelc Tou agporAdvou Kal Tou Kapxapia oc oxeon ue v
ermpdvela e 6dAaocoac,

£ Z2KépToUaOTE
* g Av 0 aptBudc 0 ekppdlel Tn 6gon g enmipdvelas e 6dAacoag,

10Te 10 agporAdvo nerdel ota +200 m kai O Kapxapiag
Bolokerar ota =200 m.

0m
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Ovuduaocte - Madaivovue

MeTtd anod ta napandvw ouuPpwvoupe OTL:

Ta oUPRoAa «+» Kal «—» AéyovTal pdonua.

rpdeovral Tiplv anod Toug aplBuoug kat toug  +3, +%, +15,F vat +0,352
XapaktnpeiCouv, avtiotoixa, wg BeTIKOUG 1) feticol agifuol
apvnTikoug.

-2, -10, -26,95 a1 -0,098
agvntikol agifuol

Ot aplBuol ou cuvavirnoaue PEXPL TWwPa nTav

HOVO BETIKO( Kal EMOPEVWG deV UTNPXE avAyKn Z¢ WeQuaTWOoE(S Wov

Va XPNOIUOTIOIOUE TTPdoNUO. H sloaywyr] Twv aWWﬁQO;AMMITé M;'VO o Getucovs
apVTIKGY aplepo/)v Snuoupyel my avdyrn g mgg%ﬂ;g&: Taae:?lg;znm .
TOTOBETNONG TIPOCNUOU UTPOOTA ard OAouC @x. avl va ypdyovus +7
Toug aplbuoug. ‘Etol yiverar ¢gavepd Tmolol wagaiehdoviue To + Kal
aptBuol elval ol BeTIKO( Kal TIOlOL Ol APVNTLKOL. yedeovus 7.

¢  To undév dev eival oUte BeTIKAG oUTe apvNTIKOC aPLBUOG.
® Opdonpuot Aéyovral ot
Opl,e“Ol HO,U EXOUV wx. ol agiiuoi -3, -0,58 xau 22 stva oudonuol Kal
TO (Bl0 TIPOONUO. 4
ol agifuoi +1,25, +20 ai +5 clva oudenuol.
® Etepdonuol Aéyovral ol ?
apIBLOL TIoU EX0UV Ot agifuol -7 xat +0,58 ¢ivai ¢tegdonuol ald xal
SLaPOPETIKO TPOOTHO. ol agiuol -1,25 xau +% glvai gtegdonuol.
® Axépaiol apiBuol eival ol puaikoi apiBuol padl ,/,/V/_\‘\
lI€ TOUG QvTIOTOLXOUG apvnTIKOUG aplBuoug. w=3-2-1,01 2 3, .
® Pntol apBuol eivar Aol ol yvwotol pag €wg twpa aptbuol: puaoikol, kKAdouata Kal
dekadikol pall pe Toug avtiotoloug apvnTikoug aptduoug.
p &)
w

O1 apvntikol apiBuol eugavidovral yia mpwtn eopd o€ va Kivediko abnuatiko BiBAio,
ue Titho “Mabnuartikd oe evvea BipAia” (“Tolou-toavyk-coudv oou”), ou ToroBeTETal
XPoVIKA atnVv repiodo ¢ duvaotelac Twv Xav (206 .X. - 220 u.X.).

2mnv Eupwraikn rapddoon o ueydAog EAAnvac uabnuatikoc Ald@avtog, mou dkuaoe
omv AAe&dvopela ydpw ota 250 u.X. Kal Eypaye 1o oykwoeSG pyo Tou (13 BiBAia) Ta
"AplBuntikd”, xonoiuorolel MEWTOC TOUG QPVNTIKOUG QplBuoUG oTousg evOIAUEOOUG
UrToAoYIoUOUC TOU, EVW WS AUOT eVOG TTpoBARuaToc avalntel ndvra 6eTiko pnTo aplBuo.

/
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Mapdotaon Twv PNTWV APLOUWV pe onuela plag eubeiag
® AvBewpnrooupe aplotepd TG apxng O Tou nuid&ova Ox Twv aplBuUwy, TOV aVTIKe(ueVo
autoU nuid&ova Ox’, umopouUpe va TAPACTHOOUUE TOUG apvnrikoug aplBuouq oe
OUMMETPIKA onpuela, wg mpog O, Twv avilotolXwv onuelwv TMou MaploTavouv Toug
Betikoug aplBuous. Me tov (Blo Tpdmo propouue va Bpouue onueia Tou va mapl-
OTAVOUV KAQOUATIKOUG 1] dekadikoug aplBuoug.
.3

’

3
X 25 o 0O 05 2 2,5 “

-3 -2 =T 0 1 2 3 4 8

P O &Eovag x’Ox mephapBdavel GAouG Toug pPntous aplouous
(apvnTikoUg, BeTIkOUG KAl TO PUNJEV).

® H B6€on evog onueiou A endvw oty eubela opicetal pe Evav aptBuod mou ovoudletal
TETUNMEVN TOU onueiou.

To onueio A €xel TETuNUEVN 4 Kal To onuelo B €xel TeTunuévn —2.

[TAPAAEITMA - EOAPMOIH

Na ekppaotouyv e T Bonbeia Twv BETIKWV Kal QpvVNTIKWOV PNTWY QpIBUWVY:

(a) 13,75 m kdtw ané v emedveia e 6dAacoac, (B) 20° KeAoiou ndvw amo 1o
unodev, (y) képdoc 3.368,97 €, (5) auénon katrd 2.527,15 €, (g) uelwon kard 50 uovadec
Kal (ot) Ekrrrwon 15% emni ¢ Tiung.

Nvaon

(@) -1275 m, (B) +20°, (y) +326697F €, (d) +252315 €, (g) -50, (o1) -15%.

APAXTHPIOTHTA TIA TO 21T/

, Ac unoBgoouue, Ot N OTiyur} NG YEwnorc oou elval To undgv, onAadn n apxr me

I LETononc Tou xpdvou. Boec uéxpl OEKa XpovoAoYIeS, TTOU a@popoUV Ta Mo ONUAVTIKA,
yia ogva, MPooWTTIKA KAl OIKOYEVEIAKd yeyovoTa Kal TOTIOBETNOE Ta OTNV MapaKdTw
guBeia.

30 26 20 -15 -10 -5 0 5 10 15 20 25 30

H yéwnaon cov



Méopoc A’ - KepdAato 70 - Ostikol kat Apvntikol AptBuol -117 -

- AZKH2EI> KAl TIPOBAHMATA

4. 2UunANPWOE Ta MAPAKATW Kevd:

(@) Ot pntoi mou Exouv MPOONUO “+ " AEYOVTQL ............coooooveeee eva autol mou
EXOUV TTOOONUO “=" AEYOVTQL ..........cooovvoveiee, .
Ot apiBuol e 10 (010 MEOONIUO AEYOVTQL ... eva autol ue

OlAPOPETIKO MOOONUO AEYOVTQL ............coovviie :
2tnv eubela Twv apibuwv, deéld Tou Undevoc BIOKOVTAL Ol ......................... .
©oNTol Kal aPIOTEOA TOU UNOEVOG Ol ... onro.

9 Na karardéeig toug napakdrw aplbuous oe dUO OUAdES, TOUG BETIKOUG KAl TOUG
apvnuikoug: -3,1, +5, +8, =20, 7, -3, 18.

3. TortoBstnoe gva “x” ornv avtioroixn 6on SQSTO NAOOS
(a)  O1 akdAoubBor aptBuol eival dAol Betikol: +1, +5, +216, +3701 ]
(B) Ot apiBuol mou akoAouBouv eivai SAot apvntikol: -3, -8, 7, =22 1 ]

Ol eMOUEVES TPEIG ELWTHOEIG QVaPEPOVTAL OTO OXTUA TTOU AKOAOUBEL

X' A M @] K X
0 o tototototototot
4 30 2 0 +1 +2 +3 +4

(y) H tetunuévn tou onueiou K eivai +2
(0) H tetunuevn Tou onueiou N eivar —4
() Taonueia K kat M gxouv tnyv idia TETUNUEVN

A00
O00

Y, >7ta gedyn apiBuwv nmou akoAouBouv va Beeig motol aplBuol eival ouéonuol Kat Tolol
elval erepdonuol: (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 kat 11, (6) -3 ka1 —100, (1) +6,7 kai +12,3.

5. Na ekppdoeic ue pnTtouc apiBuoUc TIC mapakdTw npotdoeic: (a) Karddeon 50.000 €,
(B) AvaAnyn 78.000 €, (y) Auénon uiobou kard 500 €, (5) Meiwon emnitokiou katd 1
uovdda, () 30 ustpoa apiotepd.

6. Boec ™ AéEn nou oxnuartiCetar and ta yoduuara ue TeTunuéve -6, 10, 9, -9, 5, -5, 0
OTO MAPAKATW OXNUA. 2Tn OUVEXEIQ Ypdye U’ autd Tov TPOMo &va dvoua Mmou oou
QpETEL.

WO TP=MKOZABOATEHI ANTIT ZY XQ
<“«—0—0—0—0—0—00-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-0—>
X 110987 65-4-32-1012345¢67 89101112 X

¥. Taonusia A kai B éxouv Tetunuévec a kat B, avriotoixa. Na Bogbel n TeTunuévn Tou
ugoou M tou tunjuatog AB drav: (a) a = +5kai B = +8, (B) a = -4 ka8 = —13.
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A.7.2. AmoAuTn TP pntou - AvtiBeTol pnrtol - ZUyKpLon PNTWV
APAXTHPIOTHTA 1n

(?
Y5l ~ Boeg nooeg povddeg angxouv ano v apxn O tou déova ta onueia A, B, I kat A.

APAYTHPIOTHTA 2n

2Tnv napaxkdrw eubeia BoeC TIC TETUNUEVES TwV onuelwv M' kat M.

M’ 9) M

9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9

Ti mapatnEeic yia TG TETUNUEVES TwV onueiwv M’ kat M,

lMooorndBnoe va torobetnoelc otnv napandvw eubeia Twv pnTwv Ta onueia A’
kat A rrou arngxouv ano v apxn O tou déova 3,5 uovdoeg.

Kave 1o (10 yia ta onueia B' kat B mou anéxouv and v apxn O tou déova 6

UovAdodEG.

Ovuduaoctée - Madaivovusg

® H andAutn Tiun evog pntou aplbuou a ekppdlel TNV andotacon Tou onueiou pe
TETUNUEVN a artd Vv apxr) O Tou dEova kat cupBoAiletal e |al.

® Avrtibetol ovouddlovtal duo apiBuol -:2 ; Q ; +;2
mou elval eTepOONUOL Kal €XOUV 2> 22—
NV (Sla andéAutn Tiun. -2| = |[+2]| = 2

o avtifetos Tov +5,1 ¢ival o -5,1

L 2 O avriBetoq Tou x eival 0 —x. , '
o avti¥etos tov -2 ¢lvat o (-21)=+27

‘E » H andéhutn T evég BeTikoU apiBupol wx. |+9,63| = 9,63
k elval o (dlog o aplBudg.
P HamdAhutn tun evég apvnTikoU apBuol gy, |-84| = 84 = -(-84)
elval o avtiBetdg Tou.
» H andéAutn T Tou undevdg eival To wx. |0 =0
Hnoev. addotach % addotacn g
—_—
¢ AUo onuela mou Bpiokovral oe {on amdotaon, l l i
—o—+o0—+o—+o—+o—

dekld kal aptotepd amd v apxn Twv agdvwv,
€X0UV TETUNUEVEG, avtiBeToug aptBuoug. _3 0 3
2 2
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APAXTHPIOTHTA 3n

Mia koua ugpa tou xeluwva o Koorac korrouoe ) Bepokpaocia kdbe duo wpeg. Ol
evoeielc Tou BepougToou, mou EBAerme, paivovral MapakdTw:

400  10:00 1200 1400 1600 1800 20:00

+3
+1
0 0

Mrmopeic va karaypdyelic oAec Tic evdeifelc Tou BepuousToou e auéouoa
n Bivouoa oeipd;,

Qvudunaocte - Mabdaivoviug
» O peyaAdtepog amd dUo pnrouc aplBuoug eival ekeivog Tou PBploketal
de&lotepa amd tov dAAo Tdvw otov d&ova.

R DU R RS D

KdbBe BeTikdg pntdg eival peyaAltepog anod kdbe apvntikd pntd aplOuod.
435 < -35<- 2 <-06<0<06<+ 5 <+35<+435

¢ To undév eival JKPOTEPO arod KABe OgTIKO aplBud Kat X, (<29 kal -3,8<0
peyaAuTtepo amnod kdbe apvnTikd aplouo.

¢ O peyaAdtepog and duo BeTikoug pntoug elval ekelivog +2,6% < 15,69
TTOU €XeL TN HeYAAUTEPN AMOAUTN TIH, SNAASH auTtéc TIou didt
Bploketal de€ldtepa amd Tov AMNo Tdvw otov dfova. ‘2,67| < |5,3 9|

¢ O peyaAUtepog arod dUo apvnTikoug pnToug eival exelivog _6)§' < -3,#

10Tt

TOU €xel TN JIKPATEEN anoOAUTN Tiur), dnAadr) autdg mou
Bploketal deE1éTePa and Tov GAO dvw otov GEova. -68| =68 > 33 = |-373|
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[TAPAAEITMATA - EOAPMOTIEX>

4 2tov déova twv apiBuwv va Tornobetnbouv ol aplBUOL:

(a) 2,25, (B) 3,33, (y)-1,75, (O) +%, (e) +4,75 kat (ot1) +3,66.
Nvon

9
1,75 T 366 475
333 22 -1 0 1

333 < -275 < -135 < +% < +366 < +435

9. Toonueio K gxet tetunuevn —7. Na Boebel 1o onueio A e avtibetn TeTunuewn.
Nvon
K

1

7 %6 5 -4 3 =2 4 0 +1 +2 +3 +4 +5 +6 +7

Mavw oe dEova x'Ox Bpiokoupe to onueio K pe tetunuévn -7.
Tote 10 /\ €xel TETUNUEVN ToV aplBud +7.

3. Edv n andAutn Tun Tou apiBuou a eivat 2, va Bpebel 0 apiBuog a.
Nvaon
Epdoov a=2Z 1éte 0 al = 2
aplBuog a Ba eivat, eite

, - a:'f/ \1‘:+2
TO +2 g{te To -2, doTL

t2=2xa-2 = 2. 4 3 =2 4 0 1 2 3 4

Mapatnpouue Tl ol aplbuol -Z kat +2Z, €xouv TNV (Bla amdAuTn Tiur] aAd avtiBeto
npAoNuo.

A>KHXEIZ KAl TIPOBAHMATA

1. ZuunArpwoe Ta Napakdrw Kevd:
H aniéoraon tou onueiou, e To oroio avanaploTdveral vag pnroc aplbuds, ano

mv apxr tou déova Ayetal ................. TOU aplBuoU Katl eival TTAVTQA ...................
ap1Buoa.

Avo pntol apiBuol mou €xouv TNV (dla amoAutn Tiur} Kal elvar eTepoonuol
Asyovra[ ..........................................

Av évac aplbudc a eivat QenKoc; o) avn@sroq TOU EIVAL ........co.coovovooe .
Av n anéAutn tiun evoc aptbuou eivat ion ue 6 Tote 0 aplBudc eivat o ... no....
Ao dU0 BeTIKOUG pnTOUC UIKOOTEPOC elval EKEIVOC TTOU EXELTNV ...,
anoAutn Tiun.
(€)  And dUo apvnTikouc pntouc UEYAAUTELOG elval EKEIVOC TTOU EXELTNV .......................
anoAutn Tiun.
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4

10.

=

1.

Na ouunAnpwaoelc Tov rivaka rmou akoAouBel:
ApIBUGC 273 +7,66 -1,05 0 +807 -8

Arnidéoraon Tou onueiou Tiou avtiotolxel
ario v apxr Tou aéova

TorntoBeTnoe va “x” otnv avriotoixn Bgon. SQXTO NAOOX
(a) loxuel n aviootnta: -5,7 < 5,7. 1
(B) loxuel n aviootnta: —-7,6 > —6,7. [
(y) 2mvaviootnta 2,3 < X < 4,7 0 x urnopel va rndpel 2 akEpaies TIUEG. (I I
(0)  Yndpxouv 5 akpiBw¢ akepaiol mou aAnBeudouv T OxEon: 2<=x=+2. ] [
(€)  AuUo aképalol e avtiBeto nmpdonuo eivai avtiberol. (I I

Boec v andAutn Tiun twv pntwv: () +7,25, (B) -2,5, (y) +16, (0) -20,05, (g) —58.
Bpeg toug apiBuoug rou gxouv we arndAutn tiun: (a) 100, (B) 21,7, (y) O, (8) 7,03, (€) 5,2.

SuunAipwoe Tov mivaka:  APIBHOS 1 -19
AvtiBetoc -8 12

AnoAutn Tiurj 2 7

TortoBetnoe orov déova x' Ox Ta OnNuelQ UE TETUNUEVEG:
-9, -5,5, +8, -3, -7,25, +1, +12, +3, +9. [Noia and autd eival CUUUETOIKA WG TTOOG
™V apxr Tou déova,

2xediaoe tov déova x' Ox, ue kardAAnAn uovdda yia va nmapaotnioelc 1a onuela ue
TETUNUEVES TOUC apiBuoug: —20,5, +15, —39,75, —68,25, +70, +52,25,+43, —69.

Na ouykpiveic Touc apibuoug: (a) +41 kat +38, (B) 9 kat 11, (y) -3 kat -2, (3) -9 kau
—-16, (¢) 7 kat -8, (ot1) 0 kat -3, () 0 kat +4.

Na ouykpivelc Touc aptbuouc: (a) 11, =11 kat | 11|, (B) =3, +3 kat |3. Ti ouumnepaivelc;

Na ypdyeig Touc apibuoug: -2, +7, +15, =3, 0, -4, +5, -8 kai —10 oe auéouoa oelPd.

Na ouunAnpwoelc ue o kardAAnAo oduBolo: <, > 1 = 1a Kevd, WOTE va MEOKUWOUV
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—4.

To x nmaptotdvel Evav akgpalo aplBud. lla rmoiec TiuES Tou x 6a 1oxUouV Ol OXETEIC!
(@) -13<x<-8 ((B)-4>x>-5 (y)-2<x<b5b
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APAJTHPIOTHTA

A.7.3. NMpdobeaon pnTtwv aplOuwy

Meooc A’ - KepdAato 70 - Oetikol kar Apvntikol AptBuol

| “ Se KdBe uia aré TIC MEQITTWOEIG TTOU TIEPIYPAPOVTal OToV TTPWTO Tivaka, va Beelg

P arotéAeoua otov TPITo mivaka.

auénbnke ouvexdueva
oUo popeg. H mpwtn
auvénon nrav 8 € kat n
euTeEn 6 €

H Tiun evag rpoiovrog

UEIDBNKE ouvexdueva
oUo @opEc: H mpwtn
ueiwon ritav 8 € kar n
oeutepn 6 €

H Tiurj evog mpoidvrog

H Tiurj evéc mpoiovrog
auéribnke kard 8 € kai
UETA elbnke Kard
6€

H Tiun evoc mpoidvrog
uelwbnke kard 8 € Kai
uerd auéribnke kard
6 €

(+4) + (-6)

(-8) + (+6)

Y
(+4) + (+6)

(-8) + (-6)

Ovuduaocte - Madaivovue

¢ a va npooBg€ooupe dUO OpdONUOUG PNTOUG
']“f aplBuoUg, MPOCBETOUE TIC AMOAUTES TIUEG TOUGQ
B\ - Kal oto dBpolopa BACoupE TO TIPGONHO TOUG.

aplbuoug, apaipouue arno I ueyaAUTepn
HIKPOTEEN ArOAUTN TIUN Kat otn dlapopd BAalouue
TO TIPOONUO TOU PNToU e TN YeyaAUTepn armoAuTn Tiun.

A oTOoV OeUTEPO mivaka Tnv mEoofeon Mou NG QVIIOTOIXEl Kal TEAOG TO QVTIOTOILXO

14

Meiwbnke
kard 14 €

+2

Auvéribnke
Kard 2 €

—2

Meiwbnke
Kkard 2 €

+14

Auéribnke
kard 14 €

(+45) + (+62) = +147%
(-85) + (-62 = -147F

(+65) t+ (-62 = +23
(-65) + (+62 = -23
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1316 TEG TNC MPOOBEONQ

TTagatngovue dtt: Tevikd loxvel oTt:
(+15)+(-23)=-06 > AvTiHETABETIKY IBI6TNTA
(-23)+(+15)=-04 (Mmopouue va aA\dloupe T oelpd Twv

dUo TpoobeTéwv evog abpoiouatoq)
a+pB=p+a

(2N HEZNHEBD 140+ (047 -18p  [pogetaipioicd BiéTTa

14+ (2P (-3 = (+1,3) + (-3~ -18 a+ (B+y) = (@+B) +y
(+15) +0 = +15 » To dBpoioua evég pntou pe To Undév
0+(-23)= -23 looutal Je tov idlo Tov pPNTo.

a+0=0+a=a

q _q - 4
(+7f)+(7f) 0 n <

To dBpoloua duo avtiBeTwv aplOuwy
elval undev.

29 9y =
(7)+(+7) 0

a+(a)=(-a+a=0

[TAPAAEITMATA - EOAPMOTIEX>

4. e a noAn naparnenénkav ol Napakdrw auéouEIoElG TNG BepUoKPaoiag:

ADXIKEG BEPUOKPAOTIES Auvéouelwoelc Bepuokpaoiac
(a) Bpddu +1°C NV enduevn ugpa auénbnke kard 4°C
(B) Meonugor —-1°C 10 Boddu ueldbnke kard 2°C
(y) Bpddu -2°C TV enduevn ugpa auénénke kard 5°C
(5) Meonuépt +5°C T0 BoddU elbnke katd 7°C
(e) Meonugor -3°C 10 Boddu uelwbnke kard 3°C

[Moia ritav n TeAikr} Bgpuokpaoia oe kKdBe nepimTwon;

Nvan
(@) Tnv emouévn nueEpa n Bepuokpaocia €xel auénBel katd
4°C, dnhadr| éxel HeTaPBAndel katd +4°C. B
H Bepuokpaoia Ba eivat 5°C mdvw ard 1o undev, dioTL:
(+1) + (+4) = +5

(B) Amo —1°C n Bgpuokpacia petbbnke katd 2°C, dpa
LeTaBArOnke katd —2°C.
H véa Beppokpaoia sivat —3°C, ddTt £XoUpE:
(-1 + (-2) = -3
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(y) Zmv nepimtwon aut n Bgpuokpacia and —2°C, auén-
Bnke katd 5°C, dnAadr| €xoupe ula HETABOA +5°C.
H 6epuokpacia éptaoce otoug +3°C, didTL:
(-2) + (+5) = +3

(8) H apxikn Bepuokpacia Ntav +5°C kat pelbdnke katd
7°C, dnAadn| éxoupe pla pueTaBoAn katd -7°C.
H 6epuokpacia €yive, TeAikd —2°C, dloTL:
(+5) + (-3) = -2

() Amo 3°C n Bepuokpacia petwbnke katd 3°C, dnAadn
HeTaBArOnke katd —3°C.
H 6epuokpacia €yive Tehikd 0°C, dIoTL:
(+3) + (-3) = 0

9 Na urntoAoyiotouv ta napakdtw abpoiouara:
" (@) (+5,6) + (+8,7) + (-32) + (-6,9) + (+3,2) + (-7,4) ka
B) (-1,8) + (+4,8) + (+9,7) + (-4,8) + (-3,4) + (+1,5).

Nvaon
(0.) (+5:6)+(+J:7)+( ’3)2)+( -6,9 )+(+3:2)+( -14 ) =

= (+5a6)+(+&7)+(+3:2)+( "3)2 )+( "6:9 )+( "7)4 ):
(xwpilouue TOUG apvnTIKOUG aArd Toug BeTIkKoUG)

=(+135) + (-135 )=y

(MpooBEToue XwPIOTd TOUG APVNTIKOUG Kal TOUG BeTIKoUg)

B (-LE)+(+48)+(+H9F)+( 48 )+ (-34)+(+L5) =
S (L8 )+ (-48)+(-34)+(F+48)+ (+9F) + (+15) =
= ( -10 ) +( 116 ) = +6
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AJKH2EIZ KAl TIPOBAHMATA

TortoBstnoe gva “x” otnv avrioroixn Bgon. SQSTO NABOS

]

(a)  >Touc pntouc apiBuouc n mpdobson onuaiver ndvra avénon.
. (B) AvTo dbpoioua duo pniav eival apvnTikog aplbuog, ToTe Kat
. ol duo pnrtol eival apvntikol aptBuol.
(y) Ava+B=0, (a, f#0) 101€ o1 a kat B eival avtiBetor pntol aptBuol.
(0) Av 1o dBpoioua duo pntwv eival BeTIKOC aplBuog, TOTe Kal
' ol dUo pnrtol eival Betikol apiBUOL.
()  To dBpoioua evog pntou Kal Tou aviiBeTou autou eival mavia Unoev.

00 00 O
a0 00

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),

Q) (-1,3) + (-5,2), (n) (-7,15) + (-4,85), (6) (-5,25) + (-9,75), (1) (-13,7) + (-6.3).
3. YrioAdyioe 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), (0T) (+3,5) + (-2,5),

@ (-1,3) + (+52), (n) (+7,15) + (-4,85), (6) (-5,25) + (+9,75), (1) (+13,7) + (-6,3).

Y, uunipwoe tov ivaka: -+ +4 =8 =11 +17
=5
+9
—4
21
5 ToroBstnoe ora kevad 1a kKatdAAnAa mpdonua, wote va meoKUWouv aAnbeic 100TNTeG:
(@ (..6) + (-8) =-2 B)(+5) + (..5) =0, (y) (+7) +(...9) = +16,
) (..9) +(..8 =-17,()(..6) +(..5) = +11.

6. E&etaoe av eival payikd ta tetpdywva: _l1 j 4 +¢2, 4 _i} 5:/_
(Mayika tetpdywva gival autd ora oroia
n npdobeon Twv apiBudv kdbe otiAng ri | =2 | 0 +3,6 2,4 ¢
yoauung, kabweg kat twv dlaywviwv_ | 13| _g4 _4.9 |+59%—
Touc, Olvouv To 010 akpIBwS dBpoiouaq). %

7. YrToAdyioe ta aBpoiouara:
(@ (-38) + (+2,8) + (-5,4) + (+8,2) Kkat
B) (-35) + (-9,99) + (+2,5) + (-15,75) + (+20,75) + (+9,99)

8 YrToAdyioe ta abpoiouara:

9 5 2 5 7 20
(a) (+Z)+( Z)+(+§)+(§)+(+7_3)+(7_3) Kat

1 o) 3 1
® (+L)+ )+ (+8)+ L),
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A.7.4. Apaipeon pnTtwv aplBuwv
; APAJTHPIOTHTA

@ " S0 oxnua BAgnouue ™ UEON Bepuokpaoia ulag TEPIOXNG yia Toug 12 unvec tou

Zi\ XOOVOU O OUYKEKPIUEVN WEA TNG NUEPAG.
I I I I []

Map. Amp. Mdiog louv. louh. Auy. Zemt. OkT.
ep. Nogjl.

«t Oepuokpaaia

[Moioc eivail o o (e0TOC Urvac Tou ETOUG Kal OIOC O TIIO KPUOG;
[Moia eival n diapopd Bepokpaciag UeETa&U QUTWY TWV UNVAV,
[Moia eival n diapopd Beplokpaoiag UeTa&lu KABe OUO dIAdOXIKWV NV,
Ovuduaocte - Mabdaivovus
¢ [avaagpapgooupe and Tov aplbud (+85)-(+62)=(+85) +( -62) =

o a Tov aplouod B, mpoaobETouue OTOV =85-62= 23
i TE aTov avriBeTo Tou P. (+85) - (-6,2) = (+85) + (+6,2) =
a-B=a+ (B =45+ 62 = 147

¢  >Ttouc pnroug aptBuoug n agaipeon YeTatpéneTal oe MPAOTOeaN Kal EMOUEVWG
elval mdvra duvat (dnAadn, dev anaite(tal va eival o JelwTEog AvTa peyaiu-
TEPOC ard TOV APAIPETED, OTWG (OXUE PEXOL TWPAQ).

Antalolpn nmapevbEoewyv

2¢ agreTEs WeEQudTWOELS agiiunTiiv Wagaotdoswy gupavijovtal Wegloodtegol Tov gvds agiiuol
UE Ta Wgdonud Tovs uéoa o¢ WageViioels, WdgooTd ddd TIS odoles dogel va
wnddgxowv Ta. Wedonua. + h - . Tia va adadslyoviue Tis Wagevitoels sgyalouacte ws g5s:

¢ Ortav pa napévBeon €éxel pmpootd MG 10 +  (+5) + (-F) = +5 - F = -2
(0 Sy EXEL MPOONKO) HNOROCKE V& TV (91 6,0+34) + (-15+10-6,3) =
arnoAe{Poupe padl pe 1o + (av €xel) Kal va
ypdyoupe touc époug Tou Tepiéxel pe ta - 41-6,2 + 34-15 + 10-4,3
npoonud Touc.

¢ Otav pa napévleon éxel unpootd e 1 -, (-5) - (-F) = -5+ F = +2
uriopoupue va v anaAeipoupe padl ue To — Kal ~(9,1-6,2434)-(-1,5+10-6,3) =

va ypayouue TOUG OPOUG TIOU TIEPIEXEL UE
avtiBeta mpdonua. = -9,1+6,2-3,4+3,5-10+4,3
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[TAPAAEITMATA - EOCAPMOI'EX>

1 Eva Boddu 10 BeoUCUETOO OTO UMAAKOVI evoc ormitiou £deixve -3 °C Kal uéoa oto
" onw 18°C. don ritav n dlapopd Bepuokpaciag;

r To MPORANua gntdel va umnoAoy(ooupe ™ dlagopd Twv
BeppoKPaoLdVY, dnAadr ) dlagpopd (+14) - (-3).

Av mapatnperjooupe To oxnua 6a douue 6Tl N dlagopd
Bepuokpaciag peta&y Tou eowTePIKOU TOU OTUTIOU KAl TOU
eEwteplkol Tou frav +21°C.

2UuQwva e ToV 0plopd TG agaipeong pnTwy Ba €xXoupE:
(+18) - (-3) = (+18) + (+3) = (+21).

Evag gumopoc xpwaotdel otov mpounBeutr) Tou 897,56 € kal Tou opeilel Evag meAdTnG
527,42 €. [1ooa € MPETel va Exel 0To Tauelo yia va EEXPEWTEL,
Nvon
Av x glval To Moo Twv xpnudtwy Tou xpeldletal, 6a eivat:
x + (+521,42) = +4897,56. Tvwpitoupe o6t ¥ = (+893,56) - (+527,42).
JUuewva pe Tov kavova tng agaipeons pntwy, EXouue OtL:
x = (+897,56) + (-521,42). Apa, X = +(891,56 - 52142) | x = +370,14 <.

3, Na AuBouyv ot eélowoelg: (a) x + (+3) = (-9), B) (-8) —x = +7.

Nvaon
(@ Aveiva:x + (+3) = (-9) 161 ¥ = (-9) - (+2) | x = (- + (-3) { x = (-12).
AnAadn, X = -12.

(B) E@’ doov (-4 - x = +F Ba oxvel 6t (-8) = (+3) + x kat eniong:
x=(-48) - (+H f x = (=8 + (-7 dnradny x = -15.

Y, Na Boebel n tiun e napdotaong: 13 - (0,38 - 11 - 13) + (0,38 - 11).

Nvaon
‘Exouue: -13-(038 -11-13) + (0,36 - 11 =
= 13-038+11+132+038-11=
S-13+13-038+038-11+11=
=0+0+0=0.
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AZKH2EI2 KAl TIPOBAHMATA

4. Tonobemoe Eva “x" omv avtiotoixn 6€on. TOSTO NABOT
(a)  >Touc pntouc aptBuouc n agaipeon onuaiver mdvra eAATTwon.
(B) Avn dlapopd duo pntwv eivar apvnTikoc aplbuog, Tote Kal ol
ouo pntofl eival apvntikol aptBuol.
(y)  loxUel otnv apaipeon n aviiueTabeTikr (310tTa. a - B = B-a .
(0) loxveiot: 6 (+8) + (+5) + (-3) + (2) + (-1) = 0.
()  Auon e e&lowong x + (-3) = -2 eival 0 aptBudc +1 .
(o1) O g&lowoelc x+(-2)=+5 kai x—(+7)=-10+(+5) Exouv TV
(dia Adon.
(Q)  Auon g e&iowonc x — (-2) = -8 + (+7) — (-4) eival 0 apiBudc +1 .

]
i

00 0000
o0 oopo

2. YroAdyioe Tic S1apopEC:
(@ 5—(-7), (B) -8 - (+8), (y) 2 - (-15,2), (3) 14,55 — 18,45, (¢) —27— (-

NN

).

3. Kdve 1ig npdéeig:
@ |+3 + -2 + -9, B) =20 +|-10 -|+10, (v)|-8 -|-2 + |-6] -[+6.

), Kave 1i¢ mpdéeig:
(@) (+5) = (+3) + (+8), (B) (-25) + (=4) = (=10), (y) (+12) + (+2) - (-8).

a B a+B a-PB

5, JUUnANpwoe Tov Mmivaka ue Toug +3 5
KatdAAnAouc apibuoug: -8 +10
2 =5
-9 +6
6. NaAdoeig TG e&iodoelg: (@) x + (-8) = -18, (B) x + 12 = —14, (y) x+% :%,
(%) x—% =2
a B a-B B-a
7. 2uunAnpwoe Tic OUO TeEAeUTAleq OTHAEG TOU TTivaka: 7 3
Tt ouumnepaivelc yia TouG aplBuoUs Twv OUO auTwV 2 4§ 3 21
omAwv; 555 245

5 2,1
8. YnoAdyioe v tiun twv napactdoewy e duo TPonoug: (a) 11-(12-2)+(10-5)—(8+5),
(B) ~(13,7-2,6)+14,8~(~8,7+5), (V) _; —(% —% (L +2).

12 6
X 35 1,89 -1
9. SuunArpwoe Tov mivaka: y -1,6 43 -3
z 23 311
X+y+z 0 022 2
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A.7.5. TToANaQTAQCLAOUOC PNTWV APLOUWY
APAZT/—/P/O THTA

Evac guropoc dlamiotwoe, 0Tl KABe nuepa Tou TeAeutaiou +5245 €, y
OEKQANUEOOU TWV EKMTTWOEWV EBYyale KEPLOOC 524,5€.
To enduevo, Ouwe, dekaruepo gixe kabnuepwvn {nuid 265,4¢€.

Eivar yvwotd, ot ora Aoyiotikd BiBAia 10 KELSOC Karaxw-|
oeltal wg BeTiKn eyypar Kai n Cnuld ws aQoVNTIKT.

AnAadn, To OUVOAIKO KEPOOC YA TO OEKANUEOO TWV EKTTTWOEWV
Oa eivar (+524,5€) + (+10 nuEPES) Kal yia TO EMOUEVO
deKanuepo n OUVOAIKN ¢nuid Ba eival (-265,4€) -« (+ 10 nuEPEQ)

lMooorndBnoe va Bpeic To arnotéAeoua Twv napandvw nodéewv xwpelc va KAvelig

TOUC roAAarnAaociaououg.

Ti maparnpelc yia to mpdonuo Twv anoteAEoUATwY;

Alartiotwvoupe, Aotmodv, Ot
‘E To yivéuevo dUo BeTikwv pntwy elval BeTikdg pNTog.

P To ywvouevo evig BeTikoU Kal evog apvnTikoU pntou sival apvnTikog pntog.

Ag doupe Twpa Nwe Bplokouue To Yivouevo U0 apVNTIKWV akepaiwy.

(-10) - (+9) =-90

(-10) - (+8) =-80 2NUELWVOULE TOUuG TIOAanAaclacuoug dUo TIapayoviwy,
(-10) - (+7) =-70 and Toug omoloug o évag pevel otabepdg, To —10, Kal o
(-10) - (+6) = -60 AA\OG petvetatl dladoxikd katd 1 kdbe popd.

(-10) » (+5) = -50

(-10) - (+4) = -40 Mapatnpoupe ott Ta yivoueva auEdvovtal dladoxikd katd 10.
(-10) - (+3) =-30

(-10) - (+2) =-20 Av umtoBéooupue OTL Kal PETA TO PndevioUd Tou JeUTePOU
(-10) - (+1) =-10 napdyovta ta yivopeva ouvexiouv va auEdvovtal pe tov
-10)- 0 =0 (dlo TpoTO, TPENnel 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)vouua ETIOPEVWG OTL:
To yivéuevo dUo apvnTikwy akepalwy eival BeTIKOG akgépaloc.
evikdTepQ:

P To yivouevo dUo apvnTIKOV pnTdv eival BTIKOg pnTdg.
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Ovuduaocte - Madaivovug

® [0 va moAaniactdooupe dUO OPOONUOUG PrToug
Sy aplOpoug, nmoAanAaoctdlouue TIG AnMOAUTES TIUES
jf TOUG Kal OTO YIvopevo BAadoupe To MPOONUO «+». ( _15 ) « (_22) = (+3,3)

(+15)* (+22)=(+33)

Anhadry: + -+ =+ kat —-+—-=+

® [0 va moAarnAaaoidooupe dU0 ETEPOCNOUG PNTOUG

P800S, TOMamacidZoups T andhutee Tge (1250 * (-22)=(-33)

TOUC Kal OTO YIVOUEVO BACOUNE TO TPACTUO «—».
AnAadr: ++—-=- kat -+ =-—

(-25)°(+22)=(-33)

¥e
O Aiépavroc mpwtoc elodyel v ewola «A¢IVIs» (aovnTikoc) dlaturtwvovtac Touc
Kavovec TG nmpdéng tou rmoAAamAaoiaouou e TV EKQOacn):

A€IVIZ <1 A€IVIN NOKT YDAPEIN, A€IVIS €[N YNAPEIN O A€IVIN»

I310TNTEC TOU MOANATTAQCIaCUOoU

TTagatngovue dti: Tevikad (oxvEL dTL:
(+15)+(-22)= -33 P Avtiuetadetikn 1déTnTa
(Mnopoupe va aA\aloupe ) oelpd dUo
(-22)(+15)= -33 TAPAYOVIWY eVOG YIVOUEVOU)
| a-B=B-a |

(-0,5) [ (+2,2) ° (—3,5) ]= (-0,5) 0 (-7,7) = +3,J5 > I'IpOOSTGlplOTlKr'] laléTr]TC.

[(-0,5)-(+22 ) (-35)=(-10) - (-35)= +265 |- (B-Y) = (a-B) - V|

1(+15)= (+15) * 1= +15 P To ywépevo evég pntol aptBuou pe
povada (ooutal e Tov (Blo Tov aplouod.

1.(—2,2)::(—2,2).1: -2,2 |1.a:a.1:a|
0,15 - (-5) + 1,45 - (-5) = P EmueploTikn (S10TNTA TOU TIOANATIAQCIA0UOU
(-0,75) + (-9,25) = -10 WG TIPOC TNV MPoGoBeon Kat v agaipeon;:
§(015+185)(-51=2(-5)=-19 | CB+yI=aBray]raia(By)=apay

® O pnrol apBuol a kat B Aéyovtal avtioTpo-
(+3) - (+1)=+3 -1)=1 o, tav gival ddeopot Tou undevog Kat To
2 2 YIvOuevo Toug eival (0o pe Tn povada:

-2y .(-3)= 2.3)=
e LR b

(-0.25) - (-4) = +(0.25 - 4) = 1 O kaBgvag amo Toug a Kal B eival avtiotpopog
TOU AAAOU.

]

0 ¢ To yivopuevo evog pntou aptBuou erti To undev

(-13)-0=0 1 0 -(+%>
looUmlpsrounéév.|o-a:a-o:O|
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[MvOEVO TTIOANWV TTIAPAYOVTWV
[we epyalduacte Otav EXOUUE VA UTTOAOYIOOUUE Eva YIVOUEVO UE TIEQIOOOTELOUC ard dUo
MapdyovTeG;

MvwpiCoupe OTL TO YIVOUEVO BETIKWY PNTWV eival tdvta BeTIkO. Av uTtdpxel évag TIapdyovTag
Tou eival apvnTIKOC UETATPETIEL TO YIVOUEVO O aQpVNTIKO. 2TV TIEPITTTWON TIOU UTTAPXEL Kal
0elTePOC APVNTIKAG TIAPAYovVTac EQVAUETATOEMEL TO YIVOUEVO OE BETIKO K.O K.
Apa:
¢ [1a va urtoAoyiooupue €va yivouevo TIOAAWV Tapaydvtwy (Tou kavévag dev eival
UNdEV), moAanAactdloupe TIG arOAUTES TIMES TOUG Kal OTO YIVOUEVO BACOUE:
e To npdonuo +, av To MANB0G TwV APVNTIKWY TTapayoviwy eival aptio (Cuyo).
® To nmpdonuo —, av To TANBOC TWV APVINTIKWY TIAPAYOVIWY eival TIEPITTO (LUoVa).

¢ Av Touldxiotov évag mapdyovtag eival undev, TOTe Kal T YIVOUEVO elval (00 e undev.

To onueio Tou MOANAMAQCIACUOU «*» PETAEU TWV YPAUUATWY KAl TWV MAapeveEcewY
napaAeimeral.

[TAPAAEITMATA - EOAPMOIE2
4 Na uroAoyiotouv ta yivoueva: (a) (-1,4):5, (B) (+ %)-(—2, 1), (y) (-10)-(-0,7).

Nvan
() (-14)-5 = -(14-5) = -7

z (- = _ 2. = _
®) (+5)1-21) = (52D = -14
) (-10)- (-0 = H10-0,9) = +7

2.  Na unoloyioteil 1o yivuevo (—1)a, dtav To a najpvel TG TUES: +3, 1,2, +§, 2.

Nvaon
NMaa=+3 eiva: (-1)(+32) = -2 Naa = -1,2 sivac: (-1(-1,2) = +1,2
rnaa =+% elvat: (-1)(+ %)1'-% Naa = -2eivar; (-1)(-2) = +2

3. Na dexbel oui: (a+P)(y+3) = ay + ad + By + Bd.
Nvaon
JUPpWVA Ue TNV ETIUEPLOTIKN 1OIOTNTA, £XOUME!
(a+8)y+d) = (a+8)y+(a+8)d = ay+8y+ad+4d
Y, Na unoloyiotel n iurj Twv napaotdoswv: (—1)(-20)(+ % )(=3)(-0,25).
Nvon
(-1(-20)(+ % )(—3)(—0,25): (MANBoG apvnNTIKWV TTaPAYoVTwY 4)

= +(1-20-%-3-0,25) = H20-2-0,25) = +(40-0,25) = +10
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A2KH2EIZ KAl TIPOBAHMATA

4. Na ouurAnowBouv Ta napakdrw Kevd:
(@)  To mpdonuo Tou yivougvou dUO OUdoNUWY PNTWV eival Tdvra .
(B) To mpdonuo Tou yIvougVoU OUO ETELOCNUWY PNTWV Elval MAVTQA ............................ .
(v) Evac pntoc otav moAAanAQoidletal UE TO T OEV ..o .
(0)  To yivouevo dUo avtioTpopwV aplBUwVY elval MAVTQA (00 UE ................ccc.ccoveve.
(¢) To nmpdonuo yiwvougvou moAAwv napaydviwv eEaptdral arno 10 nARGoc Twv
.......................................... napayovTwv.

9. YnoAoyioe ta ywvoueva: (a) (-1)(-1), (B) -3(-10), (y) -1,2(-0,5), (5) 0(-10589),

() 1(-20015), (01) —0,725(+1000), () ;g (- ;g ).

3.  YnoAdyioe v Tiurj Twv Napactdoewy LE TIG AlYOTEPEC dUVATEG MOEAEEIC:

(@) -5:27 + 2:27, (B) 10,35(-25) + 9,65(-25), () —%(—10)+(—4§ )(+3).
Yy, uurAripwoe Tov dimAavo nivaka:
—3,2

3
+10

B, Kdve 11g npdéec: (a) ~7(-8+10-5), (B) (0,25-0,05)(- _471 %——; ), (y)—10—6(—;—% ).

6. Kdve g npdéew: (a) (5+a)(2+P), (B) (a+7)(@-7), (v) (a-3)(B-3), (0) (y+8)(6+5).

g, YmoAdyoe ta ywoueva: (@) (1)(=1). () ~1)(=1)(1), (v) CDEDED)ETD).

8 YTTOAGy10€ ThVv Tiun Twv nMapaoctdoewv:

A = (a-1)(a+1)(@-2)(a+2), orava = 3
B = B(B-3)(B+3)(B-5)(B+5), dravp =2
= y@2y-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 JuumArijpwoe Tov rivaka: -2 05 +1 -3
' -1 46 -4 03

2 +5 02 -7
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A.7.6. Alaipeon pntwv aplOpwv

Ovuduaote - Madaivoviug

® Ma va dapéooupe duo pnroug aplbpols, (+11,22) : (+22) =( +51)
dlalpoUpe TIC anMOAUTEG TIMES TOUG Kal oTo TNAIKO
Bdacoupe:
P 10 npdonuo +, av sival opdonuot. AnAadny:

(-1222) :(-22)=(+51)

(+1222) : (-22)=(-51)
+:+ =4 ka —-:-=+

P 10 pdonuo -, av sival eTepdonuot. AnAadn: (-11,22): (+22) = (-51)

+io=— Kka -+ =-
® To rmAiko e daipeong a:pry & O Adyos tov -20 8gos To 4 givau:
-20 _

AéyeTal Aéyoe Tou a mpog to B kai (~20):(+4) = 4 -5 digtt (+4) - (-5) = (-20)
opiZetal wg n povadikn Adon g O Adyos Tov -F 8gos To -2 givar:

eklowong B-x=qa.

(-9 :(-2) = JZE 1 g6t (-2) - l=(-7)

* H dialpeon & unopsl kat va ypa 8(a'l, STIOUEVW
PEOT g HIOP VPR SIS =22 s ]

yla va dlaipgooupe dUo pnrouq aplBuoug, apkel va
MOA\ATAQCIACOUE TOV OIAIPETED e TOV AVIIOTPOPO (7 = 6 _ ( 5
ToU JlaLPETN. 6:(-A= =7 =6 '*)

e _ .1 -5 _ 1
B B (-5):(+D === -5-(=)

¢  Awaipeon pe dlapétn to undev dev opiletal.

[TAPAAEITMATA - EOAPMOTIEX>

4. Na unoAoyiotouv ta nnAika:

(@) (+1,9):(+5), (B) (+ %)-‘(——2), (v) (=0,45):(=0,15).

N\von
(@ (+1,5) : (+5) = +(1,5 : 5) = +0,3
2y. . Fy=_(2 .3 )
B +3):-5)=-5: 3 3 7 21

(y) (-0,45) : (-0,15) = +(0,45 : 0,15) =
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9. NaAuBouv or élowoerg: (a) -6x = -24, (B) -3x = +15, (y)x:(-2) = 3.

Nvaon
(a) -6x = -24 B) -2x=+15 ) x:i(-2)=-3
x = (-24) : (-6) x = (+15) : (-3) x=(-3) - (-2
x = +24 : 6) x= (15 : 3) x=+H3-2
x = +4 X=-5 X = 16

3. Na Bpebel n iun e 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 = (kAvoupe Tiq IPAEEIQ PEOQ OTIQ TIAPEVOETELQ)
(-2-18) : (-4-1) + 7 =

=(-20): (-5) + F = (k&voUulE TOUQ TTOAATIAQCIACHOUG Kal TIC SlalpEoelc)
= +20:5 +7~=

= +4 +3F = (k&voupe TIQ TIPOOBETEIQ KAl TIG APAIPETELQ)
= +11

_ AXKH2EI> KAl TIPOBAHMATA

1. JuunAnpwoe 1a napakdtw Kevda:
(a)  To mpdonuo Tou nnAikou dUO oudoNUWY PNTWV VAL TIAVTA .............co.covee . .
(B) To mpdonuo Tou nnAikou dUO ETELOCNUWY PNTWV eivVal TTAVTQA ...............c.co.c..o...... .
(vy) Tlla va diaipgoouue dUo pntouc, apkel va moAAQnAQOIAOOUUE TO ...................... ,
UE TOV QVTIOTOOPO TOU ... .
(0) EvannAiko a: B AEYETAIKAL ............................... TOU a Tpoc¢ 10 B.

9 Kdve TG dlalpgoels:
(a) (+15,15) : (+3), (B) (-4,5) : (-1,5), (y) (-81) : (+0,9), () 49 : (-7).

X Yy X+y o X-y Xy Xy
=7 5
3. SuunAripwoe Tov rivaka: 3 -6
1,7 23
4
— 3 =
YroAS Al —0.75 —120 3) (-31):(-22).
), YnoAdywoe Ta mAika: (a) —== 025 B) 05 - (Y) 2 ¢ (8 (0) ( 5)( 3)
5. Noe g edlowoeis: (a) -3x = 74, (B) -0,14x = 49, (y) x(-2) = 12, (3) ﬁx = —%.
Kd iCeic: (@) =1 + 2 _ (2D 7 5.3
6. Kdve g npdéeis: (a) 3 5 _75 B =0 ) (=% ) =)
7.

YoAoyioe v Tiur g napdoraong: [ (—8)(&)—(—75) C(-8)](-8)+(-27) : (—% ).



