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A.7.8. AuvdApuelg pnTwV aplOpwyV Pe eKBETN PUOLKO

: APAXTHPIOTHTA

 Evac unoAoyiotrg uoAuvenke aro KArolo 16, 0 0rnolog eixe
- \ ™V 1010TNTA va KATAOTPEPEL TA NAEKTPOVIKA apxela ue Tov
i\ e&ne tporno:

§F KdbBe oAuougvo apxeio uOAuve, TPV KATaoTpa®el, Tpia
i dAAQ apxeia uéoa oe uia wpa Asiroupylac Tou UOAOYIOTT].

[Nooondbnoe va Bpelg, méoa UoAUCUEVA apxela UTdpXouV OTo TEAOG NG 5NG WeAg.

Ovuduaocte - Madaivovue

2UMBOALouOI
v TIapdyovteq
® To ywiuevo d-a-a- ... -Q (efte 0 a elval BeTiKOC
elte apvnTikAc pNTOG), cUUBOAICETAL UE TO AV Kal AéyeTal

Tf SUvaun pe BAon To a Kat EKBETN TO PUOIKO v>1. a’=a-a-a . -a

e ——
A - , ﬁ v TIapdyovteq
§) ® v =1, ypdpoupe a' = a.

® H dUvaun a' dlaBddetal kal viooTr) dUvaun Tou a.

@ H dUvaun a2 Aéyetal Kal TETPAYWVO TOU a 1} a 0TO TETPAYWVO.
@ H duvaun a3 Aéyetal KUBOC Tou a 1) a oTov KUROo.

Mpdonuo duvaung

TTagatngovie dtt: Tevikd (oxvEL dTL:

AlUvaun ue Bdon Betikd aplBud eival BeTIkOQ

(+2°=(+ D+ D+ D+ 2+ 2D = +32 >0 o ,
aplbuoe.

Ava > 0, tétea¥ > 0

P Advaun pe Bdon apvnuikd aplBud kat ekBgm)
4 _ B dptio eival BeTik6g aptBuodg.
(-2 = (-2D-2(-2(-2D = +16 >0 Av a < 0 kat v dptiog, éte @ > 0

dgtio WwAnGos
/d\_—\

P Alvaun pe Bdaon apvntikd aplBud Kal ekOEm
r . nep(ttd elival apvnTikog aplouocg.
(-2° = (“D-2-2-20-2) = -32 <0 Av a < 0 kal v eptttédg, 1éte @ < 0

WeQITTO WANTos
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I316TNTEGQ DUVANEWY PNTWV UE EKBETN PUOLKO

TTagathgovie dt: Fevika (oxvEL OTL:
(-2P(-2)°= > Ma va moAanAactdooupe SUVAUELQ
3 wagdyovtes 5 wagdyovTes pe v dla Baon, agrjvoupe v dla

= (-3)(-3) ‘)(r )(-3)(-3)(-3) ‘)_ Bdon kat Bacouue ekBEN TO
Il ABpolopa TWV EKBETWV.

o

& Wagdyovtes

ak - v = gtV

= (-3 = (-3P"
> Ma va dlaip€ooupe OUVAUELG PE TNV
(dla Bdon, agrivoupe Tnv dla Bdon
2. P = ¥ _ FFFFFEFT Kal BAcoupe ekBEM T dlapopd Tou
' 72 777 eKOETN TOU dlalPETn arod Tov ekBEN

= 3.3.3.3.3 = P° = 33 TOU JIAIPETEOU.

at: ¥ = aVv

(2:9° =(22 222 D2 D2 P Ma va uPdooupe éva YIVOUEVO O
=(2-2-2:2:2-2) (33-F3-3-7)= eKOEN, uqle)voups KC'lGS/ITGde(I)VTG
TOU YIVOUEVOU OToV eKOETN auTo.
= 26 . F6
(@p) = o p"
. > Ma va ugwooupe éva Ao oe vav
(2) =2.2.2.2 2 ekBET, UPWDVOUNE KaBéva amd Toug
9 9 9 9 9 9 . . . .
Opouc Tou TINAIKou OToV eKBETN aAuTO.
2:2-2-2-2 z v
= === == = — ayv_a
q.@.q.q.@ 95 — =
6 %
(83)F = §3.83.43.83.83.83.8% = > a va ugwooupue pia duvaun oe évav

eKOETN, UPWVoUE TN BAon NG

= §3+3+3+4343+3+3 = ) ) )
dUvauNng OTO YIVOUEVO TWV EKBETWV.

= g3 = 321

(QH)V = qHVv
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[TAPAAEITMATA - EOAPMOI'EX>

1. NaunoAoyiorouv ot tiég Twv napactdoewv: (a) =3% (B) (-3)° (y) -3%,(5) (-3)*. § |

Nvan
(@) Hmnapdotaon Ba eivat; -3% = -3-2.32 = 77
(B) Emeldn) o ekB€tng elval meptttdg, n duvaun Ba eival apvntikdg aplBuodg.
Apa, Ba eivar: (-3 = (-3)-(-3)-(-3) = -32 = -77.
(y) Hmnapdotaon Oa eivat; -3 = -3.3.2.3 = _§1
(0) Emeldn) o ekBétng elval dptiog, n duvapun Ba eival BeTikdc aptBudg.
Apa, 6a eivat: (-3)% = (-3)-(-3)-(-3)-(-3) = +3% = +41

2. Na unoAoyiotel n tun e napdoraonc: M=(-2)3-3-34+(-2)*:16+[-1—(-1)7-8].
Nvan
H oelpd Twv npdéewv eival n e€ng: 10 Auvduelg, 20 MNoAAanAaclacuol kat dlalpgoelg,
30 MpooBEaoelg kal aPpalpeTElg.
Av uttdpxouv apeveeaelg, Tiponyouvtal ol MPJEEIG PECQ O’ QUTEG pe Tnv (dla oelpd.
Apa: TT = (-2)2-3-3%4+(-2D%16+[-1-(-1)*-§) = (-8)-3-81+(+16)16+[-1+8] =
= -24-81+1+7F = -97

A2KH2EIZ KAl TIPOBAHMATA

1. ZuunAripwoe ta napakdrw Kevda:

(a) Auvaun ue Bdon Betiko aplBud eivai ... ap1Buca.
(B) Auvaun ue Bdon apvntikd aplBuUd Kal EKBETN ................ elval BeTIKAc aplBuac.
(y) Auvaun ue Bdon ... aptBud Kal eKOETN ePITTO elval aovnTIKOG aplBUOC.
e (0) [la va moAamAaoidoouue duvduelg ue v idia Bdon, agrivouue v idia Bdon
|5 Kal BACouue EKOETN TO ..o.co.cooovvve . TWV EKBETWV.
(e) Ta va diapgoouue duvduels ue tnv Bia Bdon, apnvouue tnv Oia Bdon Kai
BALOUUE EKOETN ..o,

(ot) Tava uc/fa)oouus £va yIvouevo oe gvav ekOsm, Ut,t/a)vouus
TOU YIVOUEVOU OTOV EKOETN QUTO.

(Q) la va vpwoouue gva mnAko oe vav ekOETN, UWwWVoUUE
TOU TNAIKOU OTOoV eKOETN QUTO.

(n) Ta va vyawoouue uia duvaun oe gvav ekBeTn, uwwvouue T Bdon e duvaunc
OTO oo TWV EKOETWV.

9 Bpec e moio otoixelo e 2ne kai e 3nc yoauurnc avriorolxa eival ioo kdbe oroixeio
"¢ 1n¢ ypauunc Tou napakdrw mivaka.

2 2
3+8 @452 38 @52 3-8 @3-5° - (g

Alagopd  ABpooua  Ivéuevo  [Mniko _eipdywvo  Tetpdywvo  Terpdywvo  Terpdywvo
VKB v aKa B2 Tov ka5t Twv ka5 M.010P0pds 10U AKou  Tou agooiouarog Tou YVOLEvou
3nAnv 5 3da s 3kal b 3enlb

ls 4 28 064 0,36 225 1,8 22
3 YoAdyioe Ti¢ TuES Twv napactdoswv: A = (=1)1 +(=1)2 +(=1)3 + (-1)* + (-1)°,

_ 90.64 _ oE. 45 43 _ (6 s 103
B = 32.5¢_05:45 + 87545 [ 3 -t e
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A.7.9. Auvduelg pnTwv aplOuwyv pe ekBETN akgEpalto

Ovuduaotée - Madaivovis

2Uupwva ue Tov kavova e dlaipeonc Twv SuVduewVY e TNV idia Bdon, rou udbaue otnv
rponyouuevn napdypago, eival:

7 7
% = 577 = 50 yvwpiCouue St eival kai % = 1 enouévwg, 59 = 1.
Me tnv €vvola autr) opiCoue:
® H duvaun kdbe apBuou, didpopou Tou Undevaog
']lf pe ekBETN TO uNdEv eival ion pe povada. |

e

Eniong, 6a eivat:

7 ?_ 5.5.5.5.5.5. _
% = 574 = 51 yvwpiCouue 6Tl eivat Kﬂl%: 5?5?5?5?5?5?5?5 =% Gpa 5717 %

; 6 .5.
% = 56-8 = 52 yvwpiloupue OTL elival kat %: 52;2

K.O.K.
Me tnv €vvola autr) opiCoueE:

® H dUvaun kABe aplBuou, didpopou Tou undevag, 1 :
ue eKOETN apvnTiko eival {on pe KAdoua mou €xel av =— = (—)V

apOuNTA TN Hovada kal mapovouacTr tn duvaun

TOU aplBpou autou pe avtiBeTo ekBETN.

Emedn Ta % Kal % elval avtiotpogol aptBuol,
MG KAl Ta @ KAl -~ OTNV TIPONYOUUEvn oxeon, (1)_\/7 (E)V
eEAYOUUE TO OUUTEPACUA OTL LOXUEL: B a

¢  O01316TNTEG TWV JUVAPEWVY HE EKBETN PUOIKO, TIOU PHABAUE OTNV TIPONYOUUEVN
napdypago, 1oxUouV Kal yia TIG QUVAMELG e eKBETN akEpalo.
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[TAPAAEITMATA - EGAPMOIE2
4. Na unoloyiorouv ot duvdueig: (a) (-2)°, (B) =373, (y) (-234567)°.

Nnvaen

(@ (-2°= L

_1_ 1 1
(-25

=L, ®-3%=-L5=k o(2345600=1

1
-32

9. Na unoAoyiotolv ol TIHEG TwV NMAPACTAOEWV:
-3
@ [P (B)3:32% () (2 (25 ) 7.
Nvan
(@ [(-3)2)2

(-2)32=(-3)6 = 729

33—(—2) = 33+2

@) 2%: 37 35 = 243

) (2% . (-2)6 = (-2)%*6 = (-2)10 = 1024

-3 -2 -3 3
© F = (B =D = (V= f=

3. Na unoAoyiorouv ot duvduerg: 1071, 102, 1073, 104, 105, 1075, 107"

10?
10-2= 7= 475 =0,01
10%= 5= 5 =0.001
104= = ~50gg-=00001
10-5= = 150009 =0:00001
10-= 5= 1005000 =0.000001

=1 _ 1 -
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A2KHXEI> KAl TIPOBAHMATA

JuunAnpwoe Tov rivaka:

g v @B @ () o2 o

1 _ 1
7 2 B
4 -1 3

2] 2
10 -10 0,01

YTTOAGYIOE TIC TIMEC TWV TTAPACTACEWV:
A= (1) ()2 ()T (104 (1) 1,

B = (C2PPI-OP 2 +-25.5723.57%F, T = 582 + 18550

Boec noloc arnd toug apiBuouc: 7i 10°-5:2, # 108+ 102, dev eivar duvaun tou 10.

O 5

JuunAnpwoe Tov rivaka:
x 0001 001 01 -10 -100 2-10 5108 3 3 -

o=

JUUMATIoWOE ToV TIivaka: 103 102 10-' 10° 10! 102 108
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A.7.10. Tumormotnueévn Hop®r] HeYAAWV KAl UIKPWV aApPLOPWV

APAJTHPIOTHTA

P % H diduetpog evig arduou udpoydvou eivai 0,00000000016 cm.
Mrnopeic va diaBdoelg kai va Buunbeic eUkoAa autov Tov aptBud,

\ TTagatngoviue dti widgxel, ageeth dvokolia oth ygaph xau Twv agiuiv Wov exegdfovwv
Y 8oV wikgd ugygin. Ouws, n KatdAnAa 8gooaguoousvn xgrion Ths “thdodoinuevns uogelis”
wv agiwiy, wov udlaus otnv Wagdygapo 324., yla ™ ygaph Twv WoAV Usydlwv
agthwiv, wdogel va ontrioel oty avTingTindion Kal TNS ygaphs TWV WoAv WiKgwy agiiiv.

&) ® Onwc ol MOAU peydhol, 1ot kat oL TTOAU pkpo{ aptBUol Hopodv va YpagpoUy 08 TUTOTOMUEN
| HOPPN KAl OUYKEKPIUEVA Ot Hop@r): a-107Y, dmou & eival évag Oekadikdg apIBUOS [e
z AKEPAILO PEPOC HeYaAUTEPO N (00 Tou 1 Kal pikpdTepo Tou 10 Kal vV QUOIKO apBuo.

[TAPAAEITMATA - EOAPMOIE2
Na ekppaotel ue TUMOIOINUEVN UOPPT) TO BAPOC vOC opiou vepod, TIou eival:
0,00000000000000000000029 gr.
Nvan
[a va ekpPAocoUlE TO BAPOG evdg popiou vepou e TNV TUTTOTIOINUEVN MOP(T] TIPETIEL
% va Bpoupe ekelvn Tn duvaun Tou 10 Tou, étav TtoAAamAactdoel gvav dekadikd aplBud
ue évav Povo aképato Yneio, divel Eavd To maparndvw Bapog. AnAadn):

0,00000000000000000000029 gr=2,9 - 10~23

) — g
o

23 6goelg

a va Bpouue Tov UOIKO aplBuod v (0 omolog pe apvnrikd mpdonuo eival ekBEMNG Tou
10) petpdue Téoeq BEoelC TPOG Ta de&ld TIPEMEL va PETAKIVNOEl N utodlaoToAr) (woTe
va TipokUPel 0 OekadIKOG aplBUOC a TIOU €XEl AKEPALO UEPOG PeYaAUTePO 1 (00 Tou 1
Kal pikpdtepo Tou 10).

9 Na ekppaoToUV e TUTTOTIOINUEVT [LOPPT) Ol aPIBUOL:
" (a) 0123456789, (B) 0,00000003598, (y) 0,000008:1000000

Nvaon (@) 0,123456789=1,23456789-10~", () 0,00000003598=3,598-1078,
(y) 0,000008:1000000=0,000000000008 =810~ Q

A2KH2EIZ KAl TIPOBAHMATA

1. [pdye ue Tunonomnuévn HoPPN ToUG apIOUOUG:
(a) H andoraon ¢ - ZeAnvng eivar 384.400.000 m.
(B) H nAiia e I'ng eivat 4.500.000.000 £1n.
(y) H amndoraon 'ne - HAwou eivar 149.600.000 km.

2. H udZa Tou ardéuou Tou udpoydvou eival 1,67-10747 gr.
Na Beelg mooa droua repiexet 1 gr udpoyovou.

3. [odye ue Turonomuevn UopPrj TouG aptbuouq:
(a) H diduetpog evog nupnva arduou eivar 0,00000000000001 cm.
(B) To Bdpog evoc uopiou aAatiou eivar 0,000000000000000000000097 gr.
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Avaksealtalwan
Axggatol agiiuol: o 4 -3,-2,-1,0,1, 2 3, 4.
Pntol agifuol: Pvaoikoi, KAdouata, Aekadikol

(B¢tikol kat Agvntikoli)

Oudonuot gntoi agifuol: Exovv o (d10 wgdonuo

ETggdanuot gntol agifuol: Exovv avtifeto wgdonuo

AdAvTN TIWK gnTov |al: , ) ’ ,
a add thv agxn O Tov dfova Twv gnTuwv

Avtiletol gntol agiiuol: Ot £T¢gdonuol e idia a@dAvVTN TN

Ava>(, tée |a = a kaav a<0, to6e |al =-a

TTgafels uetafv gntwv agifuiv

Méeooc A’ - KepdAaio 70 - Ostikol kat Apvntikol AptBuol

Exedfel TNV addoTaon onuglov ug TETUNUEWN

Id10TNTEG TNG MPGOBEONG: Id10TNTEQ TOU MTOAAANAacIacuoU:
® a+B = B+a (Avtiuetabetikri)||® a-B = B-a (AvTIUETABETIKT])
® a+(B+y)=(a+B)+Yy (Mpooeraipiotikr)||® a-(B-y)=(a-B)-y (lpooetalploTikn)
® a+0=0+a=a ®a-1=1-a=a
® a+(-a)=(-a)+a=0 (a kat —a, avtibeTol) ||® a- % =%-a=1 (a kat % avtioTpo®ol)
®a-0=0
Apaipeon Ataipeon
® a-B=a+(-B) e =i=a-l
PTp %%
ETTIMEPIZTIKH [AIOTHTA
Tou moAamAaclacpol we mEog TNV npdobeon;: a-(B+vy)
Tou moAamAaclacpoy wg MEOoC TNV agaipeon: a-(B-y)=a-p-a-y

TTgotégaidtnta TTgdfewv
O Auvduelg = @ MoManAaclaoguoi & Alaipgaelg = O Mpoobeoelg & APalpeoelq
Ol mpdéelc ugoa otic napevOeoels mponyouvtal Kat yivovral e v napandvw osiod

AYNAME | Z

Ogtouol Ididtntes Twv dvvduswy
@V =a-a-a-..-a(veopig) e gMa¥ = gMtV
To a Aéyetal BAon Kal To v ekBETNG o gtV = aHVv
a®=1kaa'=a ® (aB)Y = a¥-pY

. 1 / o 1,\v Y QV
= ar=(g e
(24)"=(B) o (a4 =aw

B a (6mou: a, B #0 kat |, v pualkol aptBpol)
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Ewavarmdtikés Epwtnosis AvtoafloAdynons
A. Aoknogls Zwotov h Nafovs

TomoBémoe éva “x” otnv avtiotolxn 6€on. SOXTO NABOT
1. 72+ (-5) =22 L1 [
2. -12-02=-1 L1 [
3. 22+22=-44 L1 [
4. 78-8=072 L1 [
5. 35-9=-55 L1 [
6. 35-45=—1 L1 [
7. 6-15 =11 L1 [
8. 3-84=-54 L1 [
9. 6-17 =-9 L1 [
10. 59 - 64 = -5 L1 [

B. Aokhogls ZvdAngwons Kevov
1. JuunAnpwoe 1a kevd oTIC TAaPAaKATw [00TNTEC:
(@) (...8)+(...3)+(...6)+(..5)=+4 B) (...8)+(...3)+(...6)+(...5)=-10.
W 3.7)+ (.. 148)+(.5,2)+(..16,3)=0 () (...3,7)+(...14,8)+(...5,2) +(...16,3)=—10,4.

2. Boec noio ano ta A, B, I, A kai E eival To ueyaAutrepo, av yvwpllelc Ot
A+ (-1)=B+3=T"+(3)=A+4=E+ (-5).

3. Bpec ta abpoiouara:

(@) 14+(-2)+3+(-4)+ ... +49+(-50), (B) 1+(-2)+3+(-4)+ ... +(-198)+199.

4. BdAe ta yoduuata A, E, I, K, O, 1, P, Y kat Q ue auéouoa oeipd kat yodye m AEEN
rou Pprikeg, orav: A = 4+(-1,5), E =-0,8+(-4,8), | =-0,84+4,8, K= 4+15,
0=08+4,8, M=08+(-0,8), P=08+(-48), Y=-4+(-15), Q=-4+15.

5. MNoAamAaociace avd dUo Toug TpeIC pnTous —6,5, 3,5 kKal —4,5 e dAouc Toug duvarouc
T00110UC. (a) ool Tpdrot undpxouy, (B) MNoloc and Toug TEooePIC pnTOoUG 29,25,
—15,75, 22,75 ka1 15,75 w¢ anotéAeoua twv moAAanAaociaouwv autwv eivar AdBoc,

6. JuunAnpwoe ta kevd oto oxnua: Av yvwplcelc oti:
ek
9 a|B
R
La] [8] |

7. Zuun}\rjp,a)os Ta kevd ota oxriuara, oeo e@e 96@0
av yvwpl¢elg ot: “ “ “‘
¥ oo 0

. Aoknogls Avtiotolxions
AvTioToixioe KdBe OToIXElo TNG TPWTNG OTNANG OTo OTolXElo TG OeUtePnG OTHANG mou
Bydcei To (10 anoréAeoua.

(@ (F19+(17)  (+3)+(-23) (g) (+139~(-18)  (+3~(+7) (y) (2-059-10 900

(12)+(-8)  (+11)+(-11) (+11)~(+3)  (+13)~(+13) 2.5(-09-(-10  -900
(+11)+(=9)  (-22)+(+19) (-5)—(+25)  (-37)~(-7) 2-(-5)(-9)(-10) 9
(-5)+(+25)  (~19)+(+21) (-16)~(~16)  (+17)~(+9) -2.5:9-(~10) -90

(-16)+(+16)  (+37)+(~17) (~12)~(-8) (-2)~(-33) 02-(-5-(-09-10 90
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