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To BiIBAio «Ma@nuaTtikad B” T'upvaciou» Trepl-
AauBavel TNV UAN 110U TTPORAETTETAI ATTO TO TTPO-
ypauua otroudwyv Tou Maidaywyikou IlvoTiTouTou.

ATtroTeAgiTal a1rd dUO PEPN Ta oTToIa B EAETNBOUV
TTOPAAANAQ KAl APKETEG POPEG CUUTTANPWHATIKA.

2T0 TTPWTO PEPOG, N AAYEBpPa EEKIVA PE ECIOWOEIG
Kal aviIowoelg o’ BaBuou, evw OTO JEUTEPO PEPOG
n Mewpetpia ¢ekiva e 1a eYPada emimmedwyv oxn-
MATwV Ta o1Toia odnyouv oTo lNMuBayopelo Bew-
pnua. 2t Newperpia 1o MNMuBayodpeio Bewpnua Ba
MEAETNOEi pévo yia pnToug apiBUoUG Kal KATOTTIV
Ba atroteAéoel TN BACN yIA TNV €l0Qywyn TWV Ap-
PNTWV OPIBPWY OTO BeUTEPO KEPAAQIO TNG AAye-
Bpag. MNvwpilovTag Toug TTPAYMATIKOUG apiBuoug
MTTOPOUNE VO PEAETACOUPE TNV TPIYWVONETPIA, N
OTTOI0 KOTAAQMPBAVEI TIG TTEPICCOTEPESG TTAPAYPA-
QOUG TOU OEUTEPOU KEPAAQIOU TOU OEUTEPOU ME-
pPOUG, TO OTTOI0 OAOKANPWVETAI PJE TA dlavUOHATA.

2Tn CUVEXEIQ N TTOPEIQ TWV dUO PEPWYV Tou BIBAI-
ou yivetar oxedov ave¢dpTtntn. To TTPWTO PEPOG
OAOKANPWVETAI PE TNV TTAPOUCIiacn BACIKWY COU-
VOPTACEWYV Kal TV TTEPIYPOQPIKN ZTATIOTIKN, EVW
TO OEUTEPO WE TN PETPNON KUKAOU Kal TN MEAETN KAl
METPNON YEWMETPIKWY OTEPEWV.

O1 ouyypageig
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AVIOWOEIC



EisArariko
YHMEIQMA

1.1 H évvoia

™G METARANTAG.
AAyeBpikég
TMOPACTAOEIG

E¢iowoeig o’ Baduou
EmiAuon TOTTWOYV

Emiluon
mpoBANUATWYV
HE T Xpnon
eClowoswv

1.5 Aviowoeig o’ Baduou

lya wodyuata eivar yvwotd yia t Lwn tov ueydiov
-/ S EMnva uabnuatixov Aiogpavrov, mwov Efnoe oty
AAeEavopeia tov 30 u.X. awdva. O goyacies Tov
ouws eiyav tepdotia onuacia yia ) Ouelioon tne Alyefoag
xatl eXTLUNONxay TOAY TV EmOUEVOVS aldves. Ao Tta 13 oya
wov Eypae odOnxav uovo ta 10 (ta 6 oe eAAnvind yetpdyoaga.
xal ta 4 o€ apafixij uetdpoaon).
To mio ddonuo amo ta éoya tov eival ta «AQOuntixd» (6
PipAia). Ilpoxeitar yia t0 0QYALOTEQO €AANVIXNG EQYyo OTO
OTTOLO VIO TEATN POOA YONOWOTOLETAL UETAPANTY Yy TRV
eidvon moofijuatog. Ipos tiunv tov uia e10tx1 xatnyooia
eElodocwy ovoudletar «Atogpavrixés eElodoeis».

Orav mébave, o uabntés tov -xard mapayyeriov tov- avti
dAdov emyoduuarog, ovvébeoay éva yoipo xal tov Eyoapav
TAvw oTov Td@o tov. 100V Aotmov to Enxiyoauua tov Atdgpavtov.

CAIABATH 3¢ AYTO TON TASO ANANAYSTAI © AGPANTOZ. €

CZENA IOy <IZAI 2040F, H <NIZTHMH ©A AQZ<l TO METPO THE

ZOHZ TOY. AkOyzé

= O 8¢0F TOY <[KTPey<¢ NA <INAI N¢OZ TIA TO ¢NA «TO
THE ZOHZ TOY.

- AKOMH €NA AQASKATO KAI $YTPOZE TO MAYPO TN TOY.

= META ANO €NA <BAOMO AKOMA HPo<¢ TOY TAMOY TOY
H M<PA,

= TON [KMTO XPONS AYTOY TOY TAMOY [<NNHOHk<
<NA NAIAL

= TIKPIMA TIA TO N€APO TOY TIO. APOY <ZHZI¢ MONAXA
TA MZA XPONIA ANG TON NAT<PA TOY TNOPIZE THN
NATONA TOY ©ANATOY.

= TCZIPA XPONA APTOTCPA & AOPANTOZ BPHKe
NAPHTOPIA ZTH SANVH TOY STANONTAZ ZTO TEAGZ THZ
ZOHZ TOY».

Zvupwva w avtoé to emiyoauua, mooa yoovia Efnoe o
Aiopavrog;, Av x maptotdver tyy nlixia tov Aiopavtov, otay
wéOave, T0TE TO TARATAV®W TEOPANUA TAQLOTAVETAL ATTO TNV

1 X 4 X 4 X X =
e&lowan: 6 + % + 7 + 5+ 5 + 4 =x
210 xepdlato avto Oa udabovue va Avvovue tétoies e§10MDTELS
(xaBd¢ xaL aviowoels).

Oa avalnrijoovue emions 1oomovs va epaguotovue Ty uéfodo
avty, yla va Abvovue moofjuata s xabnueovis Swis.
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MetaBANnTN

APAZTHPIOTHTA JFN

H ouidia o€ kivntd tnAépwvo kooTilel 0,005 € 10 deuTEPOAETTTO.
looo koorilel éva tnAspwvnua OIdpkela¢ 10 OcUTEPOAETTTWY,
éva aAAo diapkeiag 15 deutepoAETTwy Kai éva aAAo diapkeiag 27
OEUTEPOAETTTWYV;

AUon

EUkoAa BéBaia Bpiokouue OTI:
‘Eva TnAe@wvnua didpkelag 10 SeuTePOAETTTWY KOOTICEI
10 - 0,005 = 0,05 €.
‘Eva TnAe@wvnpa didpkelag 15 SeuTEPOAETTTWY KOOTICE!
15 - 0,005 = 0,075 €.
‘Eva TnAs@uvnua dIApKeIag 27 deUTEPOAETITWY KOOTICEl
27 - 0,005 =0,135 €.

MT1TOopoUuE AOITTOV VO OKEPTOUNE OTITO KOOTOG EVOC TNAEQWVIAIOTOG
Ba cival: (d1dpkela TnAgpwvipaTtog) - 0,005 €. MNa cukoAia,
OUMBOAICoupE PE TO YPAPPa X Tn JIGPKEID TOU TNAEQWVAUATOG
(o€ OeuTEPOAETTTA), OTTOTE KATOARYOUME OTI TO KOOTOG yia KABE
TNAEQWVNUO DIAPKEING X DEUTEPOAETTTWY gival: x - 0,005 €.

To ypAuMa X, TTOU OTNV TTPOKEIPEVN TTEPITITWON TTAPICTAVEI £vav
OTTOIOONATTOTE BETIKO apIBUO, AéyeTal HETABANTA.

Ievika:

MeTaBAnTA eival évaypdupa (11.X. X, Y, t, ...) TTOU TO XpNOIKJOTTOIoUE
yId VA TTOPACTIOOUHE €Va OTTOIODATTOTE OTOIXEIO EVOG OUVOAOU.

AAyeBpIKEG TTAPOOTACEIS - AVvOaywyr opoiwv 6pwv
® Mia TapdoTacn TTou TTEPIEXEl TTPALEIC e apIBPOoUG, AéyeTal,
OTTWG YVWPICoUuuE, apIBuNTIKA TTapdoTao.
MNa Tapadeiyua, n mapdactacn 2-3-4+(-2)+5 cival pia
5-§+4-3
2(-1)+69

apIBunTikA TTapdacTtacn. Ouoiwg, n TapdoTacn
gival pia ap1BunTikh TTapaoTaOoN.

® Mo mapdotaon TTOU TTEPIEXEI TTPAELEIG PE apIBUOUG Kal
MeTaBANTEG ovouddeTal aAyEBpIKA TTapdoTao.
MNa mapddeiyua, n mapdotacn 2-X-4-x+5 eival pia
aAyeBpikn mapdoTtacn. O1 TpooBeTéol AéyovTal 6pol auTrG.
Ouoiwg, n TTapdoTtaon u gival pia aAyeBpikn Tapa-

2x2+5

otaon. NMwg Kavoupe SpwWG TIG TTPASEIG o& M1 aAyEBPIKA
mapdoTaon; 210 onueio autd Ptropei va pag Bonbrioel Aiyo
n lewperpial Ag BuunBoulpe, Aoimmév, Ta €uBadd Twv
opBoywviwv:
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APAZTHPIOTHTA WA

210 OITAavo oxnua duo opbBoywvia (1) kai (2) sivar «Tomobe-
THuéva» 101 WOTE va oxnuarifouv éva peydaAo opBoywvio. Na
utroAovyioere 10 uBadov Tou ueydAou opBoywviou.

Auon
MNa va Bpouue 10 euPadodv Tou peydAou opBoywviou, UTTAPYXOUV
T OUO TPOTIOI:

(1) @ |y
¢ » 106 TpOTTOG: » 206G TPOTTOG:
a B To’ MEYAAO opeoY(bwo EXel To spBGB(?v Tou (1) £I"VGIZ a-y.
Baon a + B ka1 UYog v, To eyBadodv Tou (2) sival: B - y.
dpa 10 €UPadOV Tou gival: Apa 10 guPaddv Tou PeyadAou
opBoywviou eivai:
(a+B)-vy a-y+p-y

Quaoikd, kai o1 dUo TpodTTOI Ba TTPETTEI VA Bivouv TO id10 aTTOTEAEC A,
onAadn: (a + B) -y =a -y + B -y, TToU gival N yVWOTA
ETMIMEPIOTIKA 1816TNTA, N OTTOIA PUTTOPEI VA YPOPET KAl 0TN HOPOPNA:

a-y+p-y=(a+p)-y

21N Jop®n auth, N EMIPEPIOTIKN ID1OTNTA PTTOPE va pag BonBnoel
VO KAVOUUE €UKOAO TTPAEEIC OTIG QAYERPIKEG TTAPACTACEIG:

Mapadesiyua:
7-a+8-a=(7+8)-a=15-a
X+4-x-2-x=(1+4-2)-x=3-x
5-t-6-t—-8-t=(5-6-8)-t=-9-t

H diadikacia aut) ge TNV oTroia ypdwaue o€ amrAoUuoTepn
HoP®N TIG TTAPATTAVW OAYERPIKES TTAPACTACEIG, OVOMAZETA
«avaywyn oMoiwyv Opwv».

laparnpnon:

Orav ypdpouue aAyefpikég mapaaTaoeig, ouvnbwg o€ Badouue 1o ouuBoAo (+) Tou moAAamAaciacuou
UETaéU Twv apiBuwyv kai Twv perapAntwv N peraéu twv peraBintwv. pdeouue dnAadn 3xy avri yia
3-x-y. Emiong, ypaeouue 2(4xy — 1) + 3(2—-5x) avriyia 2+ (4-x-y — 1) +3-(2-5-x).

To oguuBoAo tou moAAammAaciacuol Ba xpnoiuoroisital BéBaia, yia Tov moAAamAaciaocud apiBuwv:
3-5 n 3(-5).

EPAPMOTH 1

Na ypayere ue ammAouoTePO TPOTTO TIC TTAPACTTACEIS:!
(a) 2x + 5x, (B) 3a + 4a — 12aq, (v) w+ 3w + 5w + 7w.

Abon: ‘Exoupe o1
(a) 2x+5x=(2+5)x=7x
(B) 3a+4a—-12a=(3+4—-12)a =-5a
(y) w+3w+b5w+7w=(1+3+5+7)w = 16w.



Mépog A’ - 1.1. H évvoia Tng PeTaBANTAG - AAYEBPIKEG TTAPACTATEIG 13

EPAPMOTH 2

Na ammAomroinoere 1i¢ mapaordoeic: (a) 4y + 3x -2y +x, (B)y+2w—-3y +2 +w + 5.

Abon: ‘Exoupe o
(a) 4y +3x—2y +x=4y -2y +3x+x=(4-2)y+(3+ 1)x =2y + 4x

B) y+2w-3y+2+w+5=y-3y+20+w+2+5=(1-3)y+2+1Nw + (2+5) =
= 2y +3w +7.

EPAPMOTH 3
Na utroAoyioere tnv Tiun ¢ mapaoraong: A = 2(x + 3) — 4(x— 1) = 8, érav x =-0,45.

Abon: AmAotroioUue TpwTa TNV TTapdaTtaon A:
A= 2(x+3)—4(x—-1)-8=
= 2Xx+6—-4x+4-8=2x-4x+6+4-8=-2x+2
Emouévwg, 6tav x = —0,45, eivai: A =-2-(-0,45)+2=09+2=2,9.

EPAPMOTH 4

Na utroAoyioete TnV TTEPIUETPO TOU TTAPAKATW TETPATTAEUPOU, OTav x +y = 10.

Aon: H mrepipeTpog Tou TeETpATTAEUPOU €ival ion We: y+3
M= x+(y+3)+(x+2)+(y-2)=
= X+y+3+x+2+y-2=
= X+X+y+y+3+2-2=2x+2y+3=
= 2(x+y)+3

xX+2
Emreidn x +y =10, civai 1 =210+ 3 =20 + 3 = 23.

EPRATHZEIZ KATAVOHZHZ

1. Na avmioToixioeTe KGBe oTOIXEiO 2THAH A 2THAH B
" 1Tn¢ oTAANS A Tou SiITTAavou a)  2x+5x-3x i) —4x
TTHVaKa JE TO i00 TOU OTOIXEID TG B) x-3x+4x i) —5x
otAAng B. y) —Xx+3x—-6Xx iii)  4x
0) —2x+4x-7x iv) 2x

2. MNa kdBe aAyeBpIkn TTapdoTaon TNG A B r

1ng oTAANG Tou SITTAavoU Trivaka,

SivovTal Toelc omaviioeic A B kail I a) 2x—4x+6x= 12x  —2x 4x

SVOVTA PR aTevIIoe T T L B) 3y-3y+4y= 4y 10y by
G OTTOiEG Pia povo gival owaTr. _

Na emIAEEETE TN OWOTH ATTEVTNON ) e S = o
' 0) 30-4p+4Bf-5a= 8a+8BF 2a —20a

2 Na GVT’IO'TOIXiO'ETE Kdles TapacTaon STHAH A STHAH B
™G oTRANG A pe TNV ion g a) (3x+5)+ (x—=6) i) —dx + 11

TTapdoTaon TTou BPioKeTal OTN B) (3% +5)— (x = 6) i) —4x + 1

oTAAN B. y) (=3x + 5) — (x + 6) iii) —4x — 1

5) —(3x+5)— (x—6)iv) 4x—1
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AZKHZEIZ

Na xpnoigotroifoeTe YETABANTES yia va

EKQPACETE PE MIa aAYERPIKN TTapdoTaoN

TIG TTAPOKATW PPACEIG:

a) To TpITAdoiIo evog apiBuou augnuévo
Kata 12.

B) To &Bpoioua duo apiBuwyv TTOAAATTAG-
olaopévo €TTi 9.

y) Tnv TrepipeTpo evog opboywviou, TTou
TO YAKOG TOU gival 2 m peyaAUTEPO
atro 10 TTAATOG TOU.

Na xpnolyoTToINoETE PIa PETABANT yia
va eKQPAceTe PE MIO OAyeBpPIKA TTOPd-
oTa0n TIG TTAPAKATW PPACEIG:

a) To ouvoAiké TTo06 TTOU Ba TTANPWOOU-
ME yia va ayopdooupue 5 KIAG TTaTATEG,
av yvwpiouue TNV TIUA Tou VOGS KIAOU.

B) Tnv TeAIKA TIUH €vOg TTPOIGVTOG, Qv
yvwpifoupe OTI auTA €ival n avaypa-
@Ouevn TIuN ouv 19% OrIA.

Na atmAOTTOINCETE TIG TTAPACTACEIG:
a) 20x — 4x + X

B) —7a—8a—-a

y) 14y + 12y +y

0) 14w —-12w - w + 3w

€) b6x+3+4x-2

oT)B-2B +3B-4B

Na atrAOTTOINCETE TIG TTAPACTAOEIG:
a) 2x — 4y + 3x + 3y

B) 6w —2w +4a + 3w +a

Yy) X + 2y — 3x — 4y

0) 8x+ w+ 3w+ 2x — X

Na atrAoTToINoETE TIG TTapaoTacelg A, B kai
OTN OUVEXEID VA UTTOAOYIOETE TNV TIUK TOUG:
a) A=3(x +2y)—2(2x +y),
otavx =1,y =-2.
B) B =5(2a - 3B) + 3(4B — a),
6tava=-3,p3 =5.

6 Na utToAoyIOTEI N TIUA TWV TTAPACTACEWV:

a) A=2(a0-3B) + 3(a + 2B), 6Tav a = 0,02
kal B = 2005.
B) B=3(x+2y)+2(3x +y)+y,
: _1
otav X +y = 3
O1 diaitoAdyol, yia va €GeTdoouv av €va
aTopo gival aduvato i Tax U, XPNoIJoTToIouV

B

TOV apIOuod o (0€ikTNG CWATIKOU Bdpoug

1) body mass index, dnAadr} BMI), 6trou B
10 BAPOG TOU ATOPOU Kal U TO UYOoG Tou O€
METPA. AvaAoya JE TO QTTOTEAECUO QUTO, TO
ATOO KATATAOOETAI O€ KOTNYOpPia oUPPW-
Va JE TOV TTOPAKATW TTiVAKA:

F'YNAIKEZ ANAPEZ

Kavoviké Bdapog 18,5 -23,5 19,5-24,9

1 (:]%e

Joc Babude  23,6-28,6 25-29,9
2 Oué

ZocBaBude  28,7-40 30-40
3 oué mavw ammd  TAvw atd
ﬂggu%?xpﬂ%% 40 40

Na xapakTnpioeTe:

a) To lMNwpyo, pe Bapog 87 KIAG kal UYPog
1,75 pétpa.

B) Tnv AAéka, pe BApog 64 KIAG Kal UWog
1,42 pétpa.

y) Tov gautd oag.
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o 8 XpNOIYEG 1010TNTEG TTPASEWYV
Mia oxéon 106TnTOG A aviodTNTAG €ival OTNV oudia
Mia Cuyapid, n oTroia €ite 1I00pPOTTEi, €iTE YEPVEI

a=06 até TN pia TTAgupq, €ite yEpvel atmd TNV GAAN.
A
Av a kal B TTapioTdvouyv Ta Bapn TWV AVTIKEIMEVWVY
@ TOU OXNUaTOg, TOTE Ba 10YUEl pia PoOvo atmod Tig

OX£€OEIG:
a=B, a<p a>p

Na va xeipioTouhe CwWOoTA Ia 1I00TNTA, €ival XProIUo
va €XOUME UTTOWN MAG WEPIKOUG BACIKOUG KAVOVEG.

APAZTHPIOTHTA FN

O lMwpyoc éxer pia uyapid Tou I00PPOTTEl, OTTWS
@aiverai ato dimAavo oxnua. MNpdkeirar dnAadn yia
évav KUPBo tou éxel Bapog ioo ue 10 Bdpog SuUo
kwvwyv. MpocBérel oro dioko TnS uyaplag OmTou
AN Bpiokerai o kUBog, uia utrdAa, omdre n Juyapid
YEPVEI TTPOS aQuTH TNV TTAEUPQA. [160EC UTTAAES TTPE-
el va T101T00THOEI OTO OioKO TS (UyapIds OTToU

4 Bpiokovral o1 U0 KWwVvol, yid va ICOPPOTTHOEI KAl
maAI n {uyapid;

AUon
lNa va 1coppoTtroel Kal TaAl n {uyapld, TTPETTEI

BéBRala va TotToBETACEI KOl 0TV AAAN TTAEUpd TO
id10 Bapog, dnAadn pia PITaAa.
| AnAadn: évag KUBog Kal pia pTrdAa 1I00ppPOTTOUV

JA ME 2 KWVOUG Kal dia PITTdAa.
’
fpa:

To ouuTTépacua autd PTTOPOUNE va TO BIATUTTW-
OOUPE WG YEVIKOTEPO KAVOVA YIA TIG I00TNTEG.

Av Kkal oTa dU0 PEAN pIag 100TNTAG TTIPOCBECOUNE TOV D10 apIBUO, TOTE TTPOKUTITEI KAI TTAAI

HIa 106TNTa. AnAadA;: Av a=4 tdte aty = é+vy.

EUkoAa ptTopoUpe va dIaTTioTWOooUHE OTI TO id10 IO0XUEI KAl VIO TNV apaipeon.

#}ﬂf

Av Kal a11é Ta dU0 PEAN PIAG 1I00TNTAG APAIPECOUNE TOV D10 apiBuod, TOTE TTPOKUTITEI KAl

AN pia 106TNTa. AnAadn: Av a=€ Ttdte a-y = €-y.
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APAZTHPIOTHTA A

O Tlwpyog &per 611 évac KUBog 10oppoTrei e U0
Kwvoug. Av BaAel 4 kUBoucg arn uia mAsupd, TéooUS
Kwvoug mpétrel va BaAel atnv GAAn mAcupd, worte va
I00ppoTTNOEl Kal TTaAl n uyapid;

AUon

Agou TeTpattAaciace 10 B&pog aTn pia TAeupd, yia
va 100ppoTTACEl Kal TTAAI n Cuyapid, TTPETTEl va TOTTO-
BetAoel TeETpaTTAdOIO BAPOG Kal aTnV GAAN TTAEupPd,
onAadrn TTpETTEl va TOTTOBETACEI 8 KWVOUG.

evika:
Av Kal Ta dUO HEAN pIag 100TNTAG TTOAAATTAGOIA-
OTOUV € TOV idI0 apIBud, TOTE TTPOKUTITEI KOl TTAAI
gia 100TnTa. AnAadn:
AV a=4 Tt a-y=6-y.
Opoiwg:
Av kal Ta OUo MEAN piag 106TNTOG Slaipefouv
ME TOV idI0 apIBuo, TOTE TTPOKUTITEl KAl TTAAI WIa
100TNTA. AnAadn:

a_¢6

AV a=8 T0Te — = — ue¢ y#0.
Y YMY

H évvola Tng egicwong
APAZTHPIOTHTA

H o&imAavy {uyapid 1oopportrei!l Mmopeite va Lpéi-
1€ moéoo (uyiler évag kuBog; Ta Bapidia luyilouv
100 ypauudpia 1o Kabéva.

AUon

lNa va AUooupe To TTapaTTavw TTPORANUA, Ba TTPETTEI
va TTPOCTTOBACOUPE va ATTOPNOVWOOUMPE OTOV EVa
Oioko Tng Cuyapldg €vav KUBo, epovTifovTag OPwS N
Cuyapid va I00PPOTTEI.

>» 10 BAupa:
Katapxdg, mapatnpoune o1 oTov €va OioKo TNngG
Cuyapidg uttdpyouv duo Bapidia Twv 100 ypauua-
piwv To KaBEva, kal oTov GAAO iOKO UTTAPXOUV EEI.
ETTopévwg, ptTopouue va agaipécoupe duo Ba-
pidla atmd Kabe Sioko xwpic va “xaAdooupe” TNV
IcoppoTTia TNG uyapidg.
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» 20 BApa:
2Tn OUVEXEIQ, TTaPATNEOUNE OTI JTTOPOUNE YE TOV
idlo TpoOTTO V' agaipéooue évav KUBo atrd KaBe
Oioko Xwpig TAAI va diatapayBei n 1IcoppoTria TNG
Cuyapldg.

> 3o BApa:

Twpa €xouv ueivel dU0 KUPBoI OoTOV éva BIOKO Kal
Téo0epa Bapidia otov GAAo. Na va Bpouue TTOCO
Bapog €xel 0 évag KUBOG, UTTOPOUE VA ONKWOOU-
ME évav KUBo atrd Tov €va dioko (dnAadr 1o pIod
Bdapog evdg diokou) kail duo Bapidia atrd Tov GAAO
dioko (dnAadn 10 WIod BApog Tou GAAou diokou).
Alaipéoape, Aoitrév, Ta Bdapn Kal Twv dUo dioKwvV
dla 2, omrdTe N uyapld ouvexidel va I00pPOTTE.

Apa, évag KuBog Cuyicel 200 ypauudpia.

Ag doUpe Twpa Pia «uadnuartikn» AUon Tou TTapaTTavw
TTPORAAMATOG:

Ag TToUpE OTI KABE KUPBOG Cuyilel X KIAGL.

Tote, oTtov apioTepd dioko TG Cuyapidg Bpiokovrav
otnv apxn 3x + 200 ypauudpia kai oto Oe€l6 dioko
x + 600 ypapudpia. AQou n Cuyapid 1coppoTrei, Ba
gival: 3x + 200 = x + 600.

H 1océtnTa auTr], TTOU TTEPIEXEI TOV AYVWOTO apIiBuo X, ovopdadeTal e§iocwon.

AéyeTal Se0TEPO MEAOG AUTHG.

H mrapdoTtaon 3x + 200 Aéyetal mpwTo péEAOG TNG e€iowang, evw n TapdoTaon x + 600

MNa va Bpoupe Twpa Tov AyvwoTo apiBuod x, AUvoupe Tnv egiowan.

[E¢§icwan 3x + 200 = x + 600|

Mepiypagii Abong |

3x+200-200=x+600-200

A@aipoupe 1o 200 kai aTTd
Ta U0 PEAN TNG egicwong

3x =x +400

Kdvoupe TIg TTpAgeIg

3x—=x=x+400-x

A@aipoUue 1O X Kal atrd Ta

(3—1)x = 400 dpa 2x = 400

Avaywyr ouoiwv 6pwv

|
500 PEAN TC E6I0WONC @ ( ))
—

2x__ 400
2 2
x =200 ATTAOTTOIO0UE T KAAOUATO

AlaipoUpe pe 10 2 Kal Ta
OUo péAN Tng egiowang @ @
’J?“

Apa, o kaBe kKUBog CuyiCel 200 ypapudpia.
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EmaAnbeuon:
lNpayuari, arov apiotepd dioko TS (uyapiac urrdpyouv 3-200 + 200 = 600 + 200 = 800 ypauudpia

Kar aro deutepo Oioko utrdpyouv 200 + 600 = 800 ypauudpia. AnAadn, n {uyapid I00PPOTTEL

Ztnv Tapatrdvw Auon Tng giowong 3x + 200 = x + 600 «ATTOYOVWOAPEY TO X OTO TTPWTO
MEAOG TNG Ciowong, TTPOCBETOVTAG 1 APAIPWVTAG KAl oTa dUO PEAN Tov idlo aplBpd. H dia-
dIKaoia auTh UTTopEi va yivel o ypriyopa pe Tn BonBeia Tou €6AG TTPAKTIKOU Kavova:

e pio egiowon pPTTOPOUPE VA KHETAPEPOUME» OPOUG aATTO TO €va PEAOG OTO GAAO,
aAAdafovrag To TPOONMO TOUG.

AnAadn:  3x+200 = x+600 < Metagpégoving To +x 0To WQWTO UEADS, 0BdTE YiveTal -X.
Edions, ustapégoviue to +200 oto devtego UgNos,

3x—x = 600-200 ) |
owote yivetal -200.

2x = 400 < Kavovue avaywyn opolwv dgwv.
% _ 42& < Dlalgoviug Ug Tov GUWVTEAEGTH ToV ayVIWoToV Kal dadlo-

WOLOVIUE TA KAAOUATA.
Apa x =200

EPAPMOTH 1
Na Aubei n eéiowon: 2(x—1)+3(2-x)=4(x+2).

Auon: ‘Exoupe diadoxika:

IX -2 +6—3x= 4x + 8 < Kdvovie Tis wedfels (etugglotich tdidtnta)
2x—3x—4x= 8+2—-6 < Xwglfovue yvwoTovs add ayviotovs

5x = 4 — Kavovue avaywynr ouolwv dgwv

—55X - ;‘é < Qlalgovug g ToV GUVTEAEGTH TOV ayVIWoTov
Apa X = —%

EPAPMOTH 2

+ 1 2y + 3
Na Aubsi n e€icwan: Y 5 ty-= yT + 2.

Abon: e auth v e€icwaon éxoue Kal TTOPOVOUOOTEG.
MTtropouUpe, dpwG, va TTAPOUNE Hia eEicwan XwpIig TTapovOPaOTEG, av TTOAAATTAQCIA-
OOUE Kal Ta dUO PEAN TNG €giowaong e £va Kolvd TTOAATTAACIO Twv apiBuwy 2 Kai 3.
ZuvnRBwg xpnoiyotrolouue TO0 EAAXIOTO KOIVO TTOAAATTAGGIO, TO OTToi0 €0W €ival TO 6.
H diadikacia auth AéyeTal aTTaAoI@P] TTOPOVOUACTWYV.
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y+1 _ [2y+3 < Adalolen WagovouaoTwV: WoAAAIAAGLA]oviuE
6 +y|l=6(2—"+2 L ,
2 3 Kal Ta dvo WEANn Tns ¢flowans ue To 6
6 y; L 6y = 6 % +6:2 < Kdvovue Tis @edfels (adugglotixn (didtnta)

3(y + 1)+ 6y =2(2y +3) + 12 < Adloolovng Ta KAdouaTa

3y +3+6y =4y+6+12 < Kdvovue Tis wedfels (adtugglotikh didtnta)

3y +6y—4y = 6+ 12— 3 < Xwgifovue ywwotovs awdd ayvwotovs

5y = 15 — Kavovue avaywyn opolwv dgwv

%: % < Dlalgoviue Ug Tov GUVTEASGTH TOV ayVWoTov
Apa y =3

EPAPMOTH 32

Aoon:

Na Auvbsi n eéiowon: 2(3—x) + 4(x— 1) = 2x + 5.

‘Exoupue d1adoXIKA: 6 —2x+4x -4 = 2x + 5
—2Xx +4x - 2x=5-6+4
Ox= 3

ZTNV TEPITITWON AUTH, 88 HTTOPOUNE VO AUCOUNE WG TTPOG X SIaIPWVTAG [JE TOV OUVTEAE-
OTA TOU ayVWOTOU, YIOTi, 0TTwG yvwpifoupe, d¢ yiveral Siaipeon pe 1o 0.

MapaTtnpolpue, OPWG, OTI yia KABE TIUA Tou X, TO TTPWTO PEAOG TNG e€icwaong IcoUTal TTavTa pe 0,
otréte &¢ PTTOpPEi va gival ioo pe 3. ETTopévwg, n egiowon auth dev €xel kapia Auon. Mia Té€Tola
eiowan Aéyetal adivarn.

EPAPMOTH 4

Auon:

3 2x+1 _ 5-2x

5 70 10

Na Aubsi n e€icwan:

‘Exoupe d1adoxIKA:

3 ox + 1 5_9x < daloleh WagovouaoTw: WoAAasAactdfoviue

105 -10775~ =107 Kal Ta dvo UEAN tns ¢Flowons ue To 10
2:3—(2x+ 1) =5-2x < Adladolovus Ta KAdouata
6-2x—1=5-—2x — Kavovue Tis Wgdfels (ediugglotikn ididtnta)

Ox+2x =5-6+1 < XwglJovue ywwotovs add ayviwotovs
Ox = 0 < Kdvovie avaywyr opolwv dowv

ZTNV TEPITITWON QUTA €TTioNG, 8 PTTOPOUME va AUCOUHE WG TTPOG X SIAIPWVTAG JE TOV
OUVTEAECTH TOU AyVWOTOU, YIOTI OTTWG yvwpiloupe, &€ yiveral Siaipeon pe 1o 0.
Mapatnpolue 6pwg, 6T N e¢icwan 0x = 0 eTaAnBeleTal yia OAEG TIG TIMEG TOU X.

MNa mapédeiypa: 0 -2=0,0-3 =0, 0 (-7) = 0 K.T.A. AnAadr}, KGBe apIBudg eival Abon g
eCiowong. Mia TéTola e€iowaon AéyeTal TAUTOTNTA.
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EPRNTHZEIZ KATAVOHZHZ

2TIG TTAPAKATW I00TNTEG VO CUPTTANPWOETE TOV APIOPO TTOU AEiTTE!:

a) 5+...=35
5) 32-...=35

B)5- ... =35
€) 14 + ... =5

Na e€etdoete av ol TTapakd&Tw TTPOTACEIS gival cwaTES (2) A AavBaopéveg (N).

a) H egiowon 2x = 6 £xel AUon Tov ap1Buo 3.
B) H egiowon 5x + x = x gival TQUTOTNTA.
y) Oieglowoeig x + 1 =5kai—x + 5 =1 £€xouv Auon Tov id1o apiBuod.

0) H eCiowon 3x = 0 gival TautéTNTA.

€) H egiowon 0 - x = 0 gival aduvarn.

Na avTioToixioete kKaBe e¢iowon NG oTHANG A

ME TN AUon TG oTn oTAn B.

AZKHZEIZ

Na e€etdoete av o apiBudg TTou divetal
gival n Auon 1ng e€iowong:

a) —2x + 3 =21 =-7
B) 3x+5=75 x=0,5
y) -3x+4=7x-6 x=1

Na AUceTe TIG €EI0WOEIG:
a) 2x+21=4+x-5
B)-9+7y+y=1-2y
y) 3t=-3(t+1)=t+2(t+1)+1

Na AUoete TIG €€I0WOEIG:

a)4(2x+ 1) —6(x—1) = 3(x + 2)
B)3(y+1)+2(y—-4)=2y—(y-6)
Y) 6w +2)+3=3-2(w-4)

Na AUoete TIG €€I0WOEIG:
2x+3 _ 3x-5

0 =5 4

B) 7x3—6 - 5x4+2
2x-1)-2 _ 1-3

y 2x=li=2 o 1=

Na AUceTe TIG €€I0WOEIG:
x+4 x-4 _1-3x_»,

@) g 3 15

y) 127 — ... =103
oT) 2 - ... +3=17
IQ5TO AAGOZ
]
CJC ]
]
]
]
ZTHAH A ZTHAH B
a) —2x=4 i) -8
B) 3x=-9 i) 3
V) 5 x=-4 i) —2
0) 2x=3 +x iv) =3

y_1—2y+7= ﬂ
P) 3 6 VT2

Vg @ra-7=(1-wl+

w-—23
4

Na AUceTe TIG €€I0WOEIG:

a)3x—(%_5):6_(i_2)

5 (151+152) <2 - 159

Na AUoete TIG €6I0WOEIG:

1+x
2

1
+ =
1+

. m—% 1—%

= = B) =
3 2+L 2_1
2 2

Q)

MNa trola TIA Tou X gival A = B;
a) av A =5x-3, B=12-2x
Blav A=2(x-1)+3, B=6+%

Aivetal n eiowon:
M(X+6)—2=2u—-1)x+2
a) Av y = 2, va amodeicete 0TI n e§icwaon
éxel Abon x = 8.
B) Av n efiowon €xel Alon x = 7, va
atrodeiete OTI Y = 3.
Yy) Av g =1, va A0oeTe TNV €&iowon.
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AiveTal TO TTAPAKATW TPiIywVO.

a) Na Bpeite 1nv
TIUA TOU X, WOTE
va egival 1000Ke-
NG pe Bdon TN 2x+3
BI'. MNoio cival ¢’
auTtl TNV TTEPI-
TITWoN TO MAKOG

A

x+5

KGOt TTAEUPAC; B

2x+1

r

B) Na Bpeite v TR Tou X, WOTE va
gival 1I000KeEAEG e Baon Tnv AB.
Molo €ival 0’ auTr TNV TTEPITITWON TO

MAKOG KABE TTAEUPAG;

MNA AlAZKEAAZH:

21

y) Na amodeifete 611 dev UTTAPXEl TIUA
TOU X, WOTE VA €ival 1I000KEAEG PE
Bdaon Tnv Arl'.

1 Aivetal T0 opBoywvio TOU TTAPAKATW
oxnpartog. Na Bpeite Toug apIBuoug X, y
Kal w (TO W TTAPIOTAVEl HOIPEG).

3x—-1

2y +3

2w

- 40°

11

15 -2y

Mrropeite va OUUTTANPWOETE Ta KEVA OTA TAPAKATW
apIBunTIKG otaupoAeéa;

2[-] [+]s]=1u]| [-] [+]-2]=]=u
T+ =12 3 1] =]

+ -+ A+
| 2]+[4]= -3+ [ =

13| - [ +]39] =] | 4| - [-6]+]2]=

IZTOPIKS ZHMLIOMA

Ot &1odoets »at ot ovufolionoi Tovs UEOA OTOVS ALWVES.
Katd v agyaiotyra n éAMeryn xatdliniov ovuforionov eiye eumodioer g Aoeis moopinudrwv

UE amoTédeoua avtés va Oewpovvtar molvmAoxes xar dVoxroAES.

© Zrov mepipnuo aryvrtiaxo mdmxveo Tov Pyvt (wegimov 1700 w.X. - Boetavixo
Movaeio) mepryodgovrar moofhijuata ue tepoylvgixd (dwafdovrar amo de&id

TQOG TA, AQLOTEQA).

o Sty Avayévvnon (1506 - 160 aidvag) ot ovufoliouol amdomojOnxay xard

XATTOLOV TEOTO:

— O I'dAdog Nicolas Chuquet (1445 - 1500) éyoage: «12°p 5" ioovTaw ue 20%,

onAadn 12x° + 5x' = 20x° 1j mo amid 12 + 5x = 20.
— Exmiong, o I'dAAog Francois Viete (1540 - 1603) éyoage: «12aq Sa aeq. 23».
— O Iralog Niccolo Fontana 1 Tartaglia (1499 - 1557) éyoage emionsg: «I12 N p 5 R toovtar 20 N».

¢ O I'dMos René Descartes (1 Kagtéoiog 1596 - 1650) otis agyés tov 170v audva, Eypage «12 + 5z B20». Tnyv
emoxri ovty ta uabnuatixd xaboc xar dlla  meofiijuara  dratvadvoviar ayedov
amoxAelotind e uabnuatixd ovufola, yeyovos mov ovvetéleae otny aluatdon meoodo e

ETTLOTIUNG.



O Anders Celsius,
yewiiOnxe to 1701
oty OvypdAa s
Sovndiag.

O1 mazmovdeg Tov

frtav xar or dvo
xaOnyntés: o Magnus Celsius,
uabnuarinos xar o Anders
Spole, aorpovouos. O matépas
tov Nils Celsius 1tav emiong
xabnyntic s Aotpovouiag.
O Kélaios Oeworjbnxe tala-
vrovyos ota Mabnuatixd »ai
oe veapn nhxia (29 etdv to
1730) Oiopiotnxe xabnyntijc
Aotoovouiag.
Svuuereiye to 1736 oty ddon-
un amoaTollj aoTteovoUwWY GTo
Tornea, oto B0Q€ELOTEQO UEQOS
g ovndias (“H amootorj tov
Lapland”). O otdyos s amo-
otodjs 1jrav va emifPefaiwbel
n wemolfeon tov Newton, otL i
uoo@n g I'ng elvar eldenpoet-
O1jc wov yiverar emimedn oTOVS
woAovg, Tedyua oV ETTEVYON-
XxE UE QIOTEAEOUQ va YiVEL O
KéAoog didonuog.
Lia g petewpoloyinés mapa-
THONOELS TOV, %ATAOXEVAOE TN
Yoty xAluaxa UETONONS TG
Osouoxpaoiag, ue 100 yia to
onueio tiEns tov veeoy xar 0
yLa to onueio feacuod tov.
Metd to Odvato tov, mov moo-
1APe and @uuatiwon to 1744
(0 nlxia uchic 43 etaw), n
xAluaxo avriotodgnxe oty on-
ueowij tng poon]. Aniad 0 yia
70 onueio TENS Tov veEou xau
100 yia. To onueio foacuov tov.

k3

2.€ TTOAEG ETTIOTANES XPNOIUOTTIOIOUME I0COTNTEG TTOU OUVOEOUV

METAEU TOUG peyEDBN. MNa TTapadelyua:

21N PuoikA 0 6ykog V e TN JAZa m Kal TNV TTUKVOTNTA P OUV-

OéovTal ye Tov TUTTO M =p - V.

21 MNewpetpia o Oykog V evog mTapaAAnAetimrédou diveTal

amé TovTuTmoV=a - B -y, 610U Q, B, Y €ival oI TpeIg dIaoTA-

O€IG TOU.

2TIg TPATTECIKEG OUVAANQYEG O TOKOG evOg daveiou diveTal atrod

K-E-t
100

didpkelag Tou daveiou Kal E 1o €miTdKIO TNG TPATTECAG.

Ortav éxoupe €vav TUTTO OTOV OTTOI0 YVWPICOUHE TIG TIMEG TTOU

TTaipvouv OAeg oI PETAPBANTEG TOU EKTOG OTTO Mid, TOTE WTTO-

poUME va UTTOAOYICOUME TNV TIPA TNG AyvwoTng PETARANTAG.

AuTO yiveTal, av €MAUCOUNE TOV TUTTO WG TTPOG TV AyvVwaoTn

METABANTA.

Tov TUTTO T = , 0mmou K 10 Ke@AAalo, t o xpdvog

APAZTHPIOTHTA FN

211 AyyAocaéovikéc xwpes (kupiwg atic HIMTA) yia n uétpnon

NG Bepuokpaciag xpnaiuorroiouvral ol Babuoi Papevair (°F).

2TOV UTTOAOITTO KOO0 OUWS -OTTWS KAl OTH XWPA UAaS- XPhol-

uortrorouvrail o1 Babuoi KeAaiou (°C).

H oxéan mmou ouvdéel toug °F kai Toug °C, eivar: F=1,8C + 32

a) Evag Auepikavog mou BéAer va taéibéwel atnv EAAGOa
mAnpogopeitar oti, otnv ABnva éxel Bspuokpaacia 20°C.
Mrropeite va tov Bonbnaoere va uerarpéwel autn 1n Bspuo-
Kpaaia o€ °F;

B) Evac¢ EAAnvag mou 6GéAer va taidéwer atn Néa Yopkn
mAnpogopeirai 0TI, ekei éxel Bepuokpaaia 41°F. Mrmopeite
va Tov Bon6naoete va uerarpéwel autn 1n Bepuokpacia o€ °C;

Auon

a) Otav yvwpifoupe Tn Bepuokpacoia o °C, gival eUKOAO va
Bpoupue TNV avTioToixn Bepuokpacia ae °F, yiati o TUTTOG
F =1,8C + 32 “Asitoupyei apéows” (eival Aupévog, 0TTwG
Aépe, wg mpog F).
— Na C=20 ecivar:

F=18-20+32=36+32=68

Apa, otnv ABrva éxel Bepuokpaacia 68°F.

B) Otav BéAoupe va petatpéwoupe °F oe °C, Ta TTPAYHATO
pe Tov TUTTO F = 1,8C + 32 €ival Aiyo 110 dUOKOAQ:
— Na F =41 givar 41 =1,8C + 32 kal 0Tn oUvéXElD TTPE-
€l va AUOOUE Thv €giowaon auth wg 1Tpog C:
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41-32 = 1,8C
9 = 1,8C
9 _ 18C
1,8 1,8
5=20C
Apa, otn Néa Yopkn €xel Bepuokpacoia 5°C.

APAZTHPIOTHTA
Na perarpéwere o€ Babuouc KeAoiou T1i¢ BspuOKPATIES TPIWY aKOUA AUEPIKAVIKWY TTOAEWV:
Boortwvn: 23°F BaAriudépn: 32°F Nog AvieAec: 59°F
Auon
Oa mpétTel, BERaIa, va AUCOUNE TPEIG EEI0WOEIG OTTWG N TTapaTTdvw! AvTi va eTravaAdBoupe
TNV idi1a diadikaoia TPEIG Popég, AUvoupe TTpwTa Tov TUTTo F = 1,8C + 32 wg mpog C:

- . F-32 _ 1,8C
F-32 = 1,8C R 18 - 18
noa: C= F=32
Apa: C 18
O 10mmog C = F—32 gival id1og (looduvapog) ye Tov TUTTO F = 1,8C + 32, povo 1ou «eival

1,8
Aupévog» wg Tmpog C.
AloTTioTwoape OTl, av EXOUUE

Emopévwg: . . : :
_ ) . 23-32_ -9 _ Mia oxéon Tou ouvdiel duo

- ya F=23 eival C= 18 ~ 18 =5 N TEPIOCOTEPEG MPETABRANTEC,
32 _ 32 0 MTTOpOoUUE  (XPNOIUOTTOIWVTOG

- yia F=32 givar  C= 18 18 0 TIG TEXVIKEG TTOU WABAUE OTIG

€€I0WOEIG) va AUCOUE Tn OXEON

- yia F=59 sival C= 591_832 = 1278 =15 QUTH WG TTPOG Hia PETABANTH.

EPAPMOIH
To euBaddv evég tpiywvou e Baon B kai GwWog v,
yvwpilouue ot diverar amd Tov 10O E = %,Bu. Na
AUgoeTe TOV TUTTO QUTOV WS TTPOC B Kal WS TTPOC U. 2T

ouvéxela va LBpEiTe:

a) To UWog evog TpIywVou TTou éxel uBaddv 12 cm?
Kal Bdon 4 cm.

B) Tn Baaon evog tpiywvou tmou éxerl ufadov 35 cm?
Kar uwog 7 cm.

Abon: Kdavoupe atraloiQr] TTApOVOUAOTWV: 2E=2 %BU-
Apa: 2E = Bu.
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MNa va Aooupe wg Tpog B, diaipolue Kal Ta dUO PEAN WYE TO U, OTTOTE: B = %
MNa va A0ooupe wg TTPOG U, dIaipoUpE Kal Ta U0 PEAN WE To B, OTTOTE: U= Z?E
a) Ao Tov TUTTO U = ? yia E =12 ka1 B = 4 £xoupe: U = % = 24—12 =6 (cm).
B) Ao TOV TUTTO B = 2E yia E =35 kaiu =7 éxoupe: B = E % = 7—70 =10 (cm).
EPRQTHZEIZ KATAVOHZHZ
A B r A
1. Hoxéon 3a = By, av AuBei wg Tpog a, yivetar:  a=py-3 a=3By a= B3—Y 4x
2. Hoxéon a = B+yd, av AuBei wg Tpog B, yivetar:  B=yd-a B=o-yd B = \7—6 B = \3—6
2 Hoyxéon a=B+yd, av Aubsi wg Tpog v, yivetar:  y=a—B-95 y:% -0 v =O(6;B y = %B
4 Hoyéona= B( ) av Aubei wg Tpog y, yivetar: y J%)é =(a—B)d %6 y=(0—B-1)d

AZKHZEIZ

Na emAUOETE TOUG TTAPAKATW TUTTOUG TWV
MaBnuaTikwyv kalr TNG PuUOIKAG WG TTPOG TN
METABANTA TTOU ¢NnTEiTal:

1 MrKog KUKAoU:
L = 21Tp, W¢ TTPOg p.

2 MepipeTpog opBoywviou:
P =2x + 2y, wg1pogy.

3 EpBadév mapdtTAeupng TTIQAVEIQG
KUAivdpou: E = 21pu, wg 1Tpog p.

4 E¢iowon eubtiag:
ax + By +y =0, wgmpogy, uNe B # 0

5 EuBadov mapaAAnAeTTirédou:
E = 2(xy + yw + wx) wg TTpog w.

6 Toxutnta otnv euBuypapun opaAn Kivn-
on:u = % w¢ Tpog t.

7 EuBadoév tpaTtreiou:

-(B*B

E—( 5 )u,wgﬂpogB.
d Szﬁ,wgnpog)\.
9 P =P,+¢eh, wgtpog h.
10 Q = mcB, wg TTpog C.

11 F =k —q"—ql , WG TTPOG q;.

12 S=uyt+ %gtz, WG TTPOG U,
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13 Tia éva 1I0ewdEg AEPIO O KAVOVIKI TTiean,

4

MNA AIAZKEAAZH:

2NV mMapakdTw mupauida Kabs apiBuog

0 OYKOG Tou o€ Beppokpacia B °C divetal
aTto Tov TUTTO:
_ 8 )
V=V,[1+
° ( 273,15/
otou V, 0 6ykog otoug 0 °C.
a) Na AUoeTe TOV TUTTO QUTO WG TTPOG 6.
B) Ztoug 0°C éva 10ewdeg aéplo €xel
oyko V,= 25 cm3. Xt moia Beppo-
kpaaia éxer 6yko 30 cms;

EuTreIpIKEG UEAETEG yIa TN XIOVOTITWON
oTn Bpetavia katéAngav oT1o €€NG OU-
MTTéEpaoPa: O aplBuog D Twv nuepwv
EVOG €TOug OTn OIGPKEID TWV OTTOIWV

givar ioo¢ e 1o d6poioua Twv U0
apiBuwyv tmou Bpiokovral akpiBws
armé KATw Tou, OTTWS Qaiveral
oTo TTapddelyua.

L]
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TEQPTEL X16VI, diveTal
KaTté TTpooéyyion a-
O TOV TUTTO:
D=0,155 - h + 11,
otrou h gival To uwo-
METPO €VOG TOTTOU O€
METPQ.
a) ZUPJewva PE au-
16 TOV TUTTO, TTO-
0€C NUEPES XIOVi-
Cer og évav TOTTO
Tou €ival tTrapaBaAldoaiog (h = 0);
B) Z& TTOIO UYOUETPO XloviCel 6 PrVES TO
¥Xpovo (180 nuépeg) kal o€ TToI0 UYWOE-
TPO XloviCel KABe nuépa;

Mrropeite va Bpeite Tov apiBuod x orTig
TTAPAKATW TTUPAUIOES;

L]
5] |
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Mg @gaxTikn
Aiunticn:

A0 TIS 22 ¢voToxeS
doNés ol & ntav Tov 1
WovTov. Edouévs, ol
wddhondes 14 ntav twv 2
n Twv 3 80vtwv. AV Kal
ol 14 avtés dohés nrav
WV 2 WovTwy, TdT¢ 0
MkdAns a gixe Wetvxel
gxelvo To 4gdadv
8-1+14-2 = §+28 = 26
wavtovs avti yia 40 sov
WETUXE oThV
WoAYUATIKATNTA.
Apov WETVXE 40-36=4
adudNéov WovTovs, n
diagogd st oggisTau
ota Tghsovta. Anladn,
WETVXE 4 TohovTa Kau
14 - 4 = 10 diwovra.

21NV kabnuepivr {wn TTapouaialovTal TTOAAEG PopEG TTPORARUATO
ME apiBuoug, TTou n TTIAUCT] TOug €ival TTOAU GuXVvd €TTITTOVN KOl
TOAUTTAOKN. ZTnv Trapdypago autr, Ba pdboupe va xpnoiyo-
TToloUE HETABANTEG Kal €€I0WOEIG, yia va atTAoTToloUue Tn AUon
TETOIWV TTPORANHATWYV.

‘Exoupe pabel o€ TTponyoupeveG TALEIG va AUVOUNE PEPIKGA ATTO TO
TPoRANuaTa autd pe Tn Bonbeia TNG TTPAKTIKAG ApIBUNTIKNAG.

APAZTHPIOTHTA

2TOV aOTEPIOHNO TG Adgag!

211¢ 14 louviou 1987 n €Bvikn pac¢ ouada UTTAGKET KATEKTNOE TO
lMavevpwtraikd MowrdbAnua vikwvrag aro orddio Eipnvng Kai
®iAiag, orov TEAIKG, TNV mavioxupn ouada tng 10TE 20LIETIKAS
Evwong ue 103-101. lNMpwrtaywvioTAS Kai OOUTTEL - OTAP TNG
Bpadiag nrav o Nikog 'kaAng mmou méruxe 40 mévroug. O kaAng
€ixe o€ eKkeivo Tov aywva 22 00ToxeS BOAES, aTrd TIC OTTOIES Of
8 nrav BoAéc rou 1 moévrou kai o1 uttéAoitres 14 nrav BoAéc Twv
2 1 Twv 3 moviwy.

looa tpitrovra méTtuxe ekeivo 1o Bpddu o MkaAng;

Auon
‘Exoupe Ta €€N¢ dedouéva yia Tov MKAAN:
Métuxe ouvoAikd 40 TTOVTOUG.
Eixe 22 evoToxeg BoAEG atmd TIG OTTOIEG:
— 8 ToU 1 TTOVTOU,
— AyvwaoTog apiBuég BoAwv Twy 2 TTOVTWY,
— AyvwoTog apiBuds BoAWV Twv 3 TTOVTWV.
To mpéBAnua ¢nNTd va TTpocdiopicoupe Tov apiBud Twv BoAwv
Twv 3 TTOVTWYV TToU TTETUXE O KAANG.

‘E0Tw OTI €iXE X ETMITUXIEG TwV 3 TTOVTWYV Kal 14 — X ETTITUXIEG
TWV 2 TOVTWYV. AQou TTETuXE OUVOAIKA 40 TTOVTOUG, €XOUME ThV
eiowon:

8:-1+(14-x)-2+x-3 = 40

8+28-2x+3x = 40
—-2x+3x = 40-8-28

x = 4

Apa, o 'KaANnG ekeivo 10 Bpddu TTETUXE 4 TPITTOVTA (Kl QUOIKA
14 — 4 = 10 ditrovTQ).

O1 apiBuoi auToi eTTaAnBelouv 10 TTPORANUA:
8-1+10-2+4-3=40.

ATTO TNV TTAPATTAVW dPpaaTNPEIOTNTA CUMTTEPAiVOUNE OTI, N AUon
TTPoBANuUdaTwWY Pe Tn Bonbeia e€icwaocwy TTepIAauBavel Ta €0
MEVQ YEVIKG BrpaTa:
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AlaBdagoupe KaAd 1o TTPOBANUA Kal SIaKpivOUpE Ta dedopéva Kal Ta {NTOUMEVA.
XpnoigotroioUpe éva ypdupa (cuvROwg TO X) yia va eKQPACOUUE TOV AYVWOTO
apIBuo6 TToU TTPETTEI VA TTPOCOIOPICOUE.

Exk@pdaloupe 6Aa Ta dAAa peyédn Tou TTpoBAfpaToG pE TN BoRBsia Tou X.
Fpdpoupe TNV e§icwan Tou TTPORANUATOG XPNOIHOTTOIWVTAG Ta dedopéva TNG
EKQWVNONG.

AUvoupe Tnv e€iocwaon.

EAéyxoupe av n AUon TTou BpAKaPe IKAVOTTOIET TIG OUVORKEG TOU TTPOBAAMATOG.

vy vy

vy

EPAPMOTH 1

Na Bpeite Tov apiBud mou 10 dITAGOIO Tou, av TO eAQTTWOOOUNE KaTd 8, divel Tov
apiBuo6 auénuévo kara 9.

Abon: Ovopdaloupe Tov dyvwoTo apiBud x. To dITAGoIo gival 2x.
Av T0 eAaTTWOCOUUE KaTd 8, gival 2x — 8.
O apiBudg augnuévog katd 9 eivar x + 9.
2uvdéoupe Ta TTOPATTAVW CUPQWVA PE Ta dedouéva Tou TTPORAANATOC KAl TTPOKUTITE
n egicwon:
2x—-8=x+9 N 2x-x=9+8 n x=17
dnAadn, o nTouuevog aplBPOGg cival o 17.

EPAPMOTH 2

Mia Bpuon yepiler pia deauevy oc 10 Astrrd. Mia aAAn Bpuon yepiler nv idia deéauevn
o€ 15 Aerrrd. 2¢ méoa Astita tn¢ wpac yeuiler n deauevn, av avoiéouv kai o1 dUo BpUCES;

Abon: "Eotw, oT1 kai o1 dUo padi yepiCouv Tnv de€apevn ot
X AeTrTd. AQouU n TTpwTn yepicel og 10 AeTrTd, o€ éva

AeTTTO Ba yepicel To 11—0 Kal o€ X AeTTTd TQ % ™Mg

Mg WgaxTikn Agifuntikn:

H wguirtn égvon o¢ éva AsdTd

Yeulfel o L ¢ defapevnis

oegapevig. Opoiwg, n 6elTepPn Bpuon o€ X AeTITA Ba 10

; 1
yedioel Ta % NG de€apevns. AQou kal ol duo padi Y G 15
Ba yepioouv Tn de€apevr], €xoupe TNV gicwon: Esdougvs, kat 0 dvo uaji
X X yeulfow og 1 2edtd To
10 * 15 =1
_1_+_1_:_i+_2_:_i:_1_
30L+30%=30,1 10 15 30130 %0 6
10 NS defauevris. Apov og 1
3x +2x =30 , 1
AeldT0 yewlfel to = NS
5x =30 veulfet w -
X =6 defausvris, 9a xgelaotovv 6
A&3Td yla va. Th yeuloowv

Etropévwg, kal o1 dUo Bpuoeg yepiCouv Tn deCapevn

o€ 6 AeTTTd. S
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EPAPMOTH 32

Auon:

H avigid pou n Mapila

H avipid pou n Mapila éypawe 16 kar 18 o€ duo diaywviouara

Ma6nuartikwv.

a) TiBabud mpérrel va ypawel aTo TPITO dlaywvioua yia va
Exel uéoo 6po 18 kai ora Tpia diaywviouara;

B) Mrmopei va BydaAer uégo 6po 19;

‘EoTw X 0 BaBudg TTou Ba mdpel n Mapila oTto Tpito dlaywvioua. O péoog 6pog Twv
TpIWV dlIaYyWVIOUATWY TTPOKUTITEl, av dlaipéooupe 10 ABpolopyd Toug Oia 3,
dnAadr; 16+ 18 +x

3

a) Ta va BydAel yéoco 6po 18, TTpéTrel: 16+18+x 18

3
3. 16+18+x _ 5. 43
3
34 +x = 54
X = 54 -34
x = 20

Apa, yia va BydAel néco opo 18, mrpétel va ypdwel 20 oT1o TPIiTO diaywVvIoua.
O apIBuodg autdg eTTaAnBelel To TPOPANMA, yiaTi w =18.

B) Tia va BydAel péco 6po 19, mpémel 1O+ 18+ X 19 40q 34 +x=57 1y x = 23.
3

Quoikd, emeidr dev eival duvatdv va ypdwel Babud 23 Aéue OTI, TTApOAO

TTou n e€icwan AUBNKe, N AUGN TNG ATTOPPITITETAI.
AnAadn, civalr aduvatov N Mapi¢a va Bydiel yéoco 6po 19.

EPAPMOTH 4

Auon:

Tpia adéApia poipaotnkav éva xphuatiko mooo. O UIKPOTEPOS EAaBe TO % TOU TTO00U

Kar 12 € akoun, o ueoaiog éAaBe 1o % TOU TTO0OU Kai 8 € akdun Kai o UeyaAuTepog

éAafe 10 % TOU TTO00U Kai 6 € akoun.

Na BpeBei To apyIkO xpnuaTiKO TTOOO Kal TO LIEPIGIO TOU KABevag.

‘ECTW X TO apXIKO TTO00.
O uikpoTEPOG éAaBE TO % TOU TTOOOU Kal 12 € akéun, dnAadn %x +12.
O peoaiog €Aafe 1O % TOU TTO00U Kal 8 € akoun, dnAadn %x + 8.

O peyaAuTepog £Aafe 1O % TOU TT000U Kai 6 € akdun, dnAadn %x + 6.
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To GBpoIoua Twv TPIWV QUTWYV TTOCWV Eival TO apXIKO TTOCO X TTOU POIPACTNKAV.
‘ET0l1, éXoupe Tnv egicwon:

1 { A:
§x+12+%x+8+%x+6=x M¢ @gaxTixn Agiiuntikn
!
X XX, To 5+4+?T0V
57473 OWOAIKOV ooV gival Ta
X X X 12 . 15 [ 20 _4%
605+604+603+60 26 = 60x 60+60+60 %0
12x + 15x + 20x + 1560 = 60x Tov WoooV aTov.
12x + 15x + 20x — 60x = -1560 Apa, To Mb‘d?\omo% Tov
— 13x =-1560 Wooov ¢lvau To dfgotoua
_ —1560
X = 13 12+ 8+ 6= 26 €
x =120 Apov Ta % ToV Woooy
Apa, To apxIk6 1Toad ATav 120 €. 1
O ikpoTEpOG THHipE L+120 + 12 =24 + 12 = 36 €, B 2 o G EY,
L avtov Ga givau
0 Jeoaiog TTHPE 1-120 +8 =30+ 8 =38 € kai 60
. 26 :12=2€Ka T 0
O UeYaAUTEPOG TIMpe 3120 + 6 =40 + 6 = 46 €. fa civar 60 - 2 = 120¢€.
O1 apiBpoi auToi eraAnBelouv To TTPORANUA, aPOU Edousvs, To ntoviuevo
36 + 38 + 46 = 120. Woad givau 120€.

EPRATHZEIZ KATAVOHZHZ

1 To diTAdaoio evog apiBpou auénuévo katd 4 eival ico pe 1o 32.
’ Moia atrd TIG TTAPAKATW E£CI0WOEIG ETTIAUEI TO TTPOBANUA AUTO;
A 2x —4 =32 B 2x+32=4
I 4x — 2 =32 A 2x +4 =32

2 O KwoTtag €xel 38 € kai o MNavvng 14 €. Ayépacav amd éva gouBAdkl o KaBévag,
" OTTOTE Ta XPANOTA TTOU €XEl TWPA 0 KWOoTag gival TITTAAOIA aTrd Ta XPAHATA TTOU £XEl
o MNavvng. MNéoo kooTilel kKaBe couBAdki; MNola atrd TIG TTAPAKATW £EI0WOEIG ETTIAUEI
TO TTPORANPA auTo;
A 38+x=3x+14 B 38—x = 3(14—x)
14 —x = 3(38—x) A 38=3-14+x
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AZKHZEIZ

Na Bpebouv o1 oeieg ywvieg opBoywvi-
ou Tpiywvou ABTI, av n pia gival ditTAdoia
NG GAANG.

2Ta TTAPOKATW oXAMATa TO 0pBoywvIOo Kal
TO TPiywVvo €xouv ioeg TepIgéTpous. Na
Bpeite TIG dlacTACEIC TOU opBoywviou.

‘Evag matépag eival 44 €TWV Kal O YIOG

Tou eival 8 eTwyv. MeTd atmd Téca £€Tn n
nAIKia Tou TTaTépa Ba gival TPITTAGCIA TNG
NAIKiag Tou yiou;

Tpeig @ilol poipdoTnkav €va XpnuaTiko
T006. O TTPWTOG TIPE TO 7 Tou TT000U,
0 OeUTEPOG TTNPE TO 3 Tou TTO00U Kal O
TPITOG TTNPE TO 3 Tou TTooou kal 100 €
akoéun. Na Bpeite TO apxXIKO XpNUATIKO
TTOOO TTOU MOIPACTNKAV Kal TO HEPIdIO
TOU KaBevog.

To pelepPoudp evOG AUTOKIVATOU TTEPIE-
¥€l OITAdoia TToodéTtnTa Pevdivng amod 1o
peCepPBoudp evog AGAAOU QUTOKIVATOU.
Av TO TTPWTO AUTOKIVNTO KOTAVAAWOCEI
34 Aitpa kai 10 deuTepo 7 AiTpa, Ba
peiver idla toodTtnTa  Bevlivng oOTa
duo autokivnta. Mdéoa Aitpa Beviivng
TePIEXEl KABE auTokivnTo;

Awdeka pikpd Aewgopeia Twyv 8 kal 14
ATOUWYV UETAPEPOUV CUVOAIKG 126 €TTI-
Bdareg. Noéoa Aew@opeia cival Twv 8 Kai
Téoa TWV 14 atéuwy;

O1 diaoTdoelg evog opBoywviou gival 8 m
kKai 12 m. lNa va OimmAacidoouye TO
eMPBadOv Tou, auédvoulue Tn HEYOAUTEPN
didotaon kard 4 m. lNéoco mpétel va
au¢Aooupe TN HIKPOTEPN didoTaon;

g

9

10

O Métpog kal 0 Zakng aueifovTal yia TNV
epyacia Toug pe Tnv wpa. O MéTpog
KePDICel 2 € TNV WpPa TTEPICCOTEPA ATTO
Tov 2dkn. Otav o Tlérpog epydleTal
7 wpeg Kal 0 ZAkNG 5 wpeg, 0 ZAKNG
Kepdilel 26 € AiyoTepa atrd Tov TMETPO.
Na Bpebei To wpopioBio Tou KaBevdg.

OAa pou T1a OTIAG €kTOG amd 3 eival
MTTAE, OAa pou Ta OTIAG ekTOG aTrd 4 gival
KOKKIVA, OAa Jou Ta OTIAG €kT6G atmod 5
gival yaupa. MNoéoca oTIAG €xw;

To T1piaBAo eival éva aywvioua TTou Tre-
piAauBavel évav aywva KoAuuBnong,
évav aywva trodnAaciag kKal évav ayw-
va dpouou. H ouvoAik amdéoTacn TTou
dlavuel évag aBANTAG Kal aTa Tpia aywvi-
opara gival 51,5 km. O aywvag dpduou

yivetal o€ pdia amréoTtaon TTou gival Katd

8,5 km peyaAlTepn amd Tnv ammdCTOCN

OoTnV OTToia YivETal O aywvag KOAUuRN-

ong. O aywvag Tng TTodnAaciag yiveral

o€ TeETpaTTAdoIa amoéoTaon AT’ auTthv

TOU aywva dpduou.

a) Y1oB£TovTag OT1 TO euBUYPANPO TUN-
MO X TTOPIOTAVEI TNV aTTO0TACH OTNV
oTroia yivetal o aywvag dpdpou, va
AVTIYPAYETE KAl VO CUPTTANPWOETE TO
OXNUA WE TIC TTANPOPOPIES TNG EKPW-
vnone.

B) Moia amméoTacon diavuel évag abAnTAG
o€ KGBe aywvIouQ;

<«—— SuvoAIki Siadpour ; ————»
‘4* ; —Ni‘ , 4;4* X —bl

Aywvag

Aywvag modnAaciag 5
pPOLOU

Aywvag
KoAuuBnong
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Aviowoeig
Omwg yvwpifoupe, N oxéon Tou ouvdéel Ta BApn MIAg
Cuyapiag Tou dev IC0PPOTTEI, Eival pia oxéon aviodTnTAG.
@ MNa mapddelyua, yia Ta Bdapn o kai B Tou OITTAavoU
OXAMATOG €XOUME TNV aviocoTnTa: o < B ] I00dUvaua, TNV
a<é aviodtnTa B > a.

Mepikég Qopég, eTTioNg, XPNOIKMOTTOIOUNE TO CUUBOAD «=»
] T0 cUPBOAD «=». pdgoupus: a = B, otav civara =B N
a < B ka1 d1aBAoupE: «TO o gival HIKPOTEPO 1 i0O TOU B».

laparipnon:
Av évac apiBuog a givar pIkpdTeEPOS ammo Tov apibud B, T1oTe
0 a Lpiokeral «mo apioTepd» amd Tov B OTnVv €Ubeia Twv
apiBuwyv. H idia avicdtnta BéBaia utropei va ypagei kai 8 > a,
yiati o B Bpiokerar «1io de€iG» arrd Tov a.

o9 e S o | APAZTHPIOTHTA FN

Aivovrai o1 apiBuoi a kai B Tou diTrAavou oxAuarog.
Na cuummAnpwaoere éva amd 1a oUuBoAa «<x», «>», «=»
oTn 60N TWV KEVWV.

_‘& z a)a...pR B) a+2.... B+2
y) a+ 12 ... B+12 0) a—7 ... B-7
X ——~ |MNon . ,
—o ° ° o— | a) O a BpiokeTal «1mo apioTepd» atmd Tov B oTnv eubeia
a at2 é é+2 Twv apiBuwy, oToTe a < fB.
B) O a + 2 Bpioketal «Tmo apioTePA» atmd Tov B + 2,
ométe o + 2 < 3 + 2.
—o o o o— ‘ : :
y) O a + 12 BpiokeTal «TTio apioTepd» amod Tov B + 12,
a & atll 8412 |7 grerea+12<p+ 12
v v\ o) O (? — 7 PBpiokeTal «mmo apioTepdy» amo Tov B — 7,
— o ° ° o— omotea—7<B—7.
a-7 a 4-7 ¢ | Tevikd, yia TNV TTpA0BECN Kal TNV agaipeon, IOXUEL

Av Kal oTa 600 PEAN HIOG aviowong TTPOCBECOUNE | APAIPECTOUHE TOV idDI0 apIBPs, TOTE
TIPOKUTITEI KAl TTAAI pia avioOTnTa e TNV idla @opd. AnAadn:

Av a<B T101e a+y<B+y kKa a-y<B-y.

Av a>B T101e a+y>B+y kKa a-y>B-y.

APAZTHPIOTHTA A

Aivovrai o1 apiBuoi a kai 3 Tou oxAuarog.
Na cuumAnpwaoere éva ammd 1a ouuBoAa «<», «>», «=»
oTn 60N TWV KEVWV.

a) a.... B B) 2a... 2B y) ba..... 506

)
S0
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e Avon
o o—o o a) O a Bpiokeral «1mio apiotepd» aTrd Tov B, ommodTe a < 3.
a ¢ Za 26 B) O 2a Bpioketal «1o apioTepd» amd Tov 20, otoTe
2a < 2.
y) O 5a Bpiokeral «mmo apioTtepd» amd Tov 5B, ommoTe

o o 5a < 5.

Qo
NN
W
S
W
&

APAZTHPIOTHTA [N

Aivovral o1 apiBuoi a kai B tou oimAavou oxnuarog. Na

© © ouuTTANPWOETE éva amd 1a ouufora «<x», «>», «=» OTN
a ¢ 6<0n TWV KEVWV.
a)a........ B B) —2a ..... -2 y) =ba..... -5B
o o o o Adon
-26 -Ja a 8 a) O a Bpiokeral «1mio apiotepd» atrd Tov B, ommodTe a < 3.
B) O —2a Bpioketal «tmo de€ld» atmd 1OV —2[B, OToTE
-2a > -2p.
° o ° ° y) O —5a Bpioketar «1mo 0efid» amd Tov —5B, ommoTe
-5¢ -5a a '3 =50 > —5f.

[evikd, 10xUel yia Tov TTOAAaTTAaciaoud kal Tn diaipeon:
Av Kal Ta U0 PEAN pIag aviodTnTag TTOAAaTTAacIooToUV ) iaipeBolV e Tov id1o BETIKO aplb-
MO, TOTE TTPOKUTITEI KAl TTAAI Jia aviooTnTa Je TNV idla gopd. AnAadn:

Av a<B Kaly>0T6TE a-y <P -yKal %<%-
Av a>B Kaly>0T6TE a-y> B -y Kal %>V-

Av kal Ta 800 PEAN pIag avioodTnTag TTOAAATTAaCIacTOUV A diaipeBouv e Tov idI0 apvNTIKO
apIBuo, TOTE TTPOKUTITEI KAl TIAAI PI AvVIOOTNTA YE TNV AVTioTPOo@n @opd. AnAadr:

Av a<B Kaly<0TéTE a-y> B -y Kal %>%-
Av a>B kaly<0T16TE a-y<PB-yKal %<%-

EmiAuon aviowoswv

APAZTHPIOTHTA TN

210 OITAQVvo oxnua n fuyapid dev icopporreil Av ovoud-
| ocoupe x To Bdpog kGBe mpaaivou KUBou (Ta utAe Bapidia
Cuyilouv 50 ypauudpia 1o kabéva):

( ) | a) Mg 1n Bonbsia Tou X va EKQPACETE UE [UIQ OXETN QVi-
ooTNTAC TO YEYOVOS OTI N {uyapid OEV ICOPPOTTEL
B) Ti ummropodue va mouue yia 1o Bapog x KGBe mpdaaivou

KUBou;
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Auon

a) Ztov 1o dioko Tng Cuyapidg utrdpyouv 3 Tpdaivol kUBol kai duo Bapidia Twv 50
ypaupapiwv, dnAadr} cuvoAiké Bdapog 3x + 2 - 50 = 3x + 100 ypapudpia.
21ov 20 dioko uttdpxel 1 Tpdoivog KUBog kal 8 Bapidia Twv 50 ypapuapiwv dnAadn,
OUVOAIKO Bdapog x + 8 - 50 = x + 400 ypauuapla.
O 1o¢ diokog eival o Bapug, omrdTe 1Io0)Uel: 3x + 100 > x + 400.

B) H aviocdétnTa autr] TTOU TTEPIEXEI TOV AYVWOTO X AéyeTal aviowon. MNa va Bpouue Tov X
akoAouBoUue TTapOPoIo TPOTTO YE aUTOV TTOU aKOAoOUBRCauE oTnV £TTIAUCH €6I0WOEWV.

3x — x> 400 - 100 Xwpifouue yvwoToug atmd ayvwoToug
2x > 300 Kdvoupe TIG avaywyEG OPoiwV Opwv
22—X > % AlaIpoUlE PE TOV OUVTEAEDTI) TOU QYVWOTOU
x> 150 ATTAoTTOI0UUE T KAGOUOTO

Mtropoupe va TTapatnpriocoupe o1, aTtd TNV aviowon 1ou Bprkape (x > 150) dev Ytropoue va
OUMTTEPAVOUE TTOC0 aKPIBWG Cuyilel KABe TTPACIVOg KUPBOG, CUPTTEPAiVOUpE OuWG OTI TOo BApOg
ToU gival oTTwodATTOTE YEYaAUuTepo atmmd 150 ypauudpia. Mtropei va givar 150,1 ypauudpia,
ptTopei va gival 200 ypaupdpia f ptropei va civar 1.000 kIA&! AnAadr, 6tav AUvoupe pia
aviowan, ouvnBwg o€ Bpiokoupe pia povo AUan, aAAG arreipeg! ' autd TTAPICTAVOUHE QUTEG
TIG AUCOE€IG 0TV €uBeia Twv apiBPwy, OTTWGS QAIVETAI OTO TTAPAKATW OXAMA.

»

>
v A 4

v v

150 -100 -50 0 50 100 150 200 250 300

To Aeukd KUKAAKI TTvw akpIfwg atmd 1o 150 deiyvel 611 0 apiBudg autdg dev gival AUon Tng
aviowong.

Mia avicdTnTa TTOU TTEPIEXEI EVaV AYVWOTO X, AEyETal aviowon pE €vav AyvwaTo.

O 1péT1TOG TTOU aKOAOUBOUE YIa va AUCOUUE HIa aviowon, €ival TTapOuoIog PE TOV TPOTTO

TTou akoAouBouUpue aTtnv etmiAucn e§lowoewyv. AnAadn:

@® Xwpifoupe yvwaoToUg atd ayvwoToug.

@® Kdavoupe avaywyEég opoiwv opwv.

@ AicipoUpue Pe TOV OUVTEAEDTH TOU ayvWaOTOU. AV 0 GUVTEAEOTAG €ival BETIKOS N aviodTnTa
dev aAAACEl popd, evw av gival apvnTIKOG TTPETTElI va aAAdEoupE T popd TG aviowong.

EPAPMOTH 1

Na Avoere tnv aviowon 2(x — 1) -3 (x+1) =4 (x +2) + 12.
2T OUVEXEIQ, va TTAPATTHCETE TIC AUCEIC OTnV euBegia Twv apiBuwy.

Aion: H aviowaon ypdgetal d1adoxIKA:
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IX—2_3x—3 =< 4x+8+12 — Kavovug Tis WgdFels (adiusglotikn distnta)
Ix—3x—4x = 8+12+2+3 < Xwgilovue yvwotovs asd ayviiotovs
_5x = 25 < Kdvovug avaywyn ouoiwv dgwv
By o5 < Dlaigoviue Ug Tov oWVTEAEGTN TOV QYVWOTOV.
—5 = 5 TTgoadoxtt duwsl. Diaigéoaus us agvntikd agiiud
5 y' avTd al\dfaps @ogd othv aviowon.
X = -

TN OUuVEéXela, TTAPIOTAVOUUE TIG AUCEIG OoTnV euBcia Twv aplBuwyv: H utTAe TeAgia
aKkpIBWGS TTavw aT1o —5 anuaivel 6T kal 0 apiBudg autog eival Auon TnG aviocwaong.

»

>
l

v \'4 A \ 4 A\

6 -5 -4 -3 -2 -1 0 1 2 3

EPAPMOTH 2

S5—x x+2
8
2T OUVEXEIQ, VO TTAPACTHOETE TIC AUCEIS OTHV eUBegia Twv apiBuwy.

= X.

Na Avoere tnv aviowaon

Abon: H aviowaon ypdpetal diadoxika:
5—-x X+2

8 7 8 8
2(5-x)+x+2 =8x
10 -2x+x+2 = 8x

= 8x

—2X+x—-8x =-10-2
-9x =-12 )
—9x _ —-12 < Quaugéoaps ue agvntikd agiiud, yi' avtd
9 = 9 aMdFaus @ogd otnv aviowon.
4
X =3
2Tn ouvéxela, TTapioTadvoupe TIG AUCEIG OTnV eubeia Twv apiBuwv:
< 4
-1 0 1 2

EPAPMOTH 32

Na Avoere v aviowon 2(x — 1) -3 (x + 2) <4(x + 1) — 5(x — 2).
2T OUVEXEIQ, va TTAPACTHOETE TIC AUCEIC OTNV euBegia Twv apiBuwy.

Aoon: H aviowon ypdeetal S1adoxIKA: MapaTtnpoupe OTI, N aviowon auTth aAnBeuvel
2x—2-3x—6 < 4x+4-5x+ 10 vyia KGOe TIPA Tou apIBPoU x. H TapdoTaon
2Xx—3x—4x+5x < 4+10+2+6 Twv AUCEWY auTwv TNV €ubeia Twv apIBPwvV

Ox < 22 Ba eival 6An n suBtia.

»
>

A

o—
2

1
N
[
~
O
~ 9
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EPAPMOTH 4

Na Avoere tnv aviowon x + 2 + 2(x — 3) > 3x + 4.
2Tn OUVEXEIQ, va TTAPACTAOETE TIS AUCEISC OTNV €UBEia Twv apiBuwy.

Abon: H aviowaon ypdpetal dladoxika: X+2+2x—-6 > 3x+4
X+2x—-3x > 4-2+6
Ox > 8

Mapartnpouue 611, N aviowaon autr] dev aAnBeuvel yia KAapId TiU Tou aplBuou X.
2TNV TEPITITWON auTh Aéue OTI N aviowon eival adovarn.

2Tnv TapdaoTacn Twv AUCEWV QUTWY OTNV €ubcia Twv apiBuwy o€ Ba oNUEILCOUUE
TiTTOoTA, YIOTI KAvévag apiBuog dev gival AUon auTAg TNG aviowaong.

EPAPMOTH 5

Na Bpeite 11 KOIVEC AUTEISC TwV aviowoewVv: 3x — 5 = x + 3 kar 4 < 14 + 5x.
2T OUVEXEIQ, va TTAPACTHOETE TIC AUCEIS OTHV eUBegia Twv apiBuwy.

Abon: AdGvoupue xwploTd TIg dUO AVIOCWOEIG:

3x-5 = x+3 4 < 14 + 5x
3Xx-x = 3+5 4-14 < 5x
2x = 8 -10 < 5x
% _ 8 -10 _ 5x
2 2 5 5
X = 4 -2 < X
H 1TapdoTtaon Twv Auoswv NG TpwTng | H mmapdoTtaon Twv AUoEwvY TnG deUTEPNG
aviowong oTnv €ubeia Twv apIBPWV: aviowong oTnv €ubgia Twv apIBPwWV:
32-2-1 012 32 45 -2 -2-1 0 1 2 3 4 5

21N ouvéxela, oxedIAfoupE TIG TTAPACTACEIS TwV dUO AUCEwyV OTnV idla gubeia.

—o l o o o o——o l o—
-2 -2 -1 0 1 2 2 4 5
O1rwg BAETTOUPE OTTO TO OXNAMA, Ol KOIVEG AUCEIG TWV dUO aVICWOEWV gival ol apiOuoi
TTou BpiokovTal avaueca oto —2 Kal oTo 4. Apa, gival o1 apiBuoi X yia TOUG OTToioUg
IoxUel: —2 < x = 4.
Maparnpnon: H oxéon —2 < x s 4 ¢civai yia d1rAn aviowaon, yiati iIoxUouv ouyxpovws Kai
nx>-2kainx=<A4.

EPAPMOTH 6

Na Auoerte v aviowon: L31 =2= %
o ] X+ 1 3—-Xx . . , . .
Abon: H aviowon 3 = 2 = S XwpileTal o€ dU0 AVICWOEIS, Ol OTTOIEC TTPETTEI VA

X§1 SZKOHZS%.

IoXU0oUV TauToxpova A O0TTwG Aéue, va ouvaAnBsiouv:
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AUvoupue XwploTd TIG dUO AVICWOEIG:

X+ 1 3-x
=2 2 = 5
3- 221 <3.2 2.2 =2.3X
x+1=6 4 =3—-x
X=6-1 X =3-4
x=5 X = -1
H tTapdoTtaon Twv AUCEWV TNG TTPWTNG H mmapdoTtaon Twv AUoEwv TnG delTEPNGS
aviowong oTnv €ubeia Twv apIBPWV: aviowong oTnv gubeia Twv apIBUWV:
-2 -2-1 0 1 2 32 4 5 -2 -2-1 0 1 2 2 4 5

2Tn ouvéxela, oxedIAdoue TIG TTOPACTACEIS TWV dUO AUCewv aTny idla eubeia.

—o0 o I\ o o o o o. l
-2 -2 -1 0 1 2 3 4 5
Otrwg BAETTOUPE aTTO TO OXNMA, Ol KOIVEG AUOEIG TWV dUO aVIOCWOEWV gival ol apiOuoi
TTou BpiokovTtal ammd 10 —1 Kal apioTepd. Apa, eival oI apIBuoi X yia TOUG OTToiouUg
Ioxvel X = —1.

EPRATHZEIZ KATAVOHZHZ

1 Na CUPTTANPWOETE TA KEVA:

a) AVX<3, TOTEX+ 3 i, B) Avx<-3 TéTE% --------------------------------

Y) AVX>5 TOTEX—3 e, 0) Avx =6, TC')TS_L ................................

€) AV X = -2, TOTE 2X oo o1) Av x <4, 101¢ %‘ --------------------------------

Q) AVX<T, TOTE =3X oo, n Avx=-— % TOTE —4X oo,

2 Na xapakTnpioeTe TIG TTAPAKATW TTPOTACEIS WS 2 (owaoTH) 1 A (AavBacpévn):

’ ZQITO AAGOZ
a) Ava < B1oTE @ — 16 < B — 16. C I ]
B) Ava < BT6TE —a < —B. C 11
y) Ava < 07101 20 < Q. C 1]
5) Ava > 116Te %>1. 1]
€) Ava < 5161¢ 0 < 8. C I
oT) H aviowon 3x — 5 > 7 éxel AUon Tov apiBuo x = 4. C 11
¢) H aviowon x + 500 > x + 499 aAnBelel yia KABe ap1Buo Xx. C I
n) H aviowon x + 500 > x + 501 aAnBevel yia KGBe apiBPo x. C 11

0) H aviowon 2x — 3 < 3x — 2 £xel AUOEIG TOUG apIBuoUG X < 1. C 1]
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AZKHZEIZ

1 Na AUoETE TIG aVICWOEIG Kal va TTapacThoE-
TE OTNV €uBeia Twv apIBUWYV TIG AUCEIC TOUG:
a) 8x+4 =16 + 5x
B) x+3>-2
y) —(1=x)>2x-1
0) -7Tx+3=4-x

2 Na AUOETE TIC QVICWOEIG KOl VA TTAPACTAOE-
TE OTNV €UBEia TV apIBPWV TIG AUCEIG TOUG:
a) w-1>w-2
B) 2x+2—-(x-2)=4-x
Y) 3y —-1-(y+2)<2(y+2)+1
0) 4t+5)<t-4

3 Na AUoETE TIG OVICWOEIS KAl va TTApaoTHOE-
TE OTNV €UBEia Twv apIBUWV TIG AUCEIS TOUG:
3x-4 2-x

4 3 1

Q)

B) 2 (x+ 1) =5 (x+1)> 5

Y) X+3+u_u>o

2 3

l_(x+1+x+1 _X*T o5
2
w_

%) > 3 5

w-—2 _ w-1_ w-3

2 2 4

t+41 _2t—1 . 2Tt
ont+ 7= > +%g

4 Na BpeiTe TIG KOIVEG AUCEIG TWV AVICWOEWV:
a) x—4<1ka2-x<3
B) 2(x + 1)+ x>6—2x Kal
7TX—8>3(x+3)+7
y) 3x—=1>2(1-x)+ 7 Kai

£)

31-x)=6
0) 3y—15>%(y+2) Kal
2 5

3Y o1 <Yo
€) 2x—1<7Kal
3(x—1)> -6 kai

X = 3(x—2)

3x—1_ 2x+1
on 5 >3 Kal
2(3x—-1)+x>-2(x +5) -1 kai
3+x<2(x-3)
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Na AUoETE Kal va TTOPOCTACETE OTNV €ubtia
TWV apIBUWY TIG AUCEIG TWV QVICWOEWV:

a) -7<2x+1=19

B) -1<1-2x<3

y) 3=5x+1=8

MNa TToIEG TIUEG TOU BETIKOU OKEPAIOU
apiBuou Y, €éxoupe OTIoA=2 (u—-3) -4
gival apvnTikog;

MNa 1oIEG TINEG TOU apIBUOU a, n aviocwaon
2x—=3a+1>a(x—1) éxel AUon Tov apiB-
MO X = 2;

H Avva cixe TpirTAdoia xpruara amd Tn
Mapia, aAAG datrdvnoe 14 € Kal TwPa €XEl
AiyoTepa atrd 1N Mapia. Na atrodeifeTe
om n Mapia €xelr Aiyotepa amd 7 €.

O MNuwpyog £xer ypdyel duo diaywvioua-
Ta pE BaBPoUg 12 kai 14. Ti BaBud peTel
va ypAyel OTO ETTOPEVO dlAyWVICUA YIa
va €XEl MECO Opo TTAvVw atd 14;

Mia eTaipeia KivnTAS TNAeQwviag «Parla-
nety TpoTeivel 0TOUG TTEAATEG TNG OUO
«TTAKETA» OUVOPOUNAG:

1o0: Trayio 7,50 € Tov pAva Kal Xpéwon
0,254 € 10 AeTTTO.

20: mayio 15 € 1OV pRAva Kal Xpéwon
0,204 € 10 AeTITO.

ATTé OO0 XpOvo opIAiag Kal TTavw

OUMQEPEI TO 20 TTAKETO;

1 ‘Eva oikotmedo oxApaTtog opboywviou

Exel uAKog 80 m, TTEPINETPO MIKPOTEPN
até 240 m kal euPadov heyaAUTEPO aTTO
3000 m?2. Nooa pétTpa uTropEi va eival 1o
TTAGTOG TOU;



Ewavainyn Kegaialov
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E¢iowoeic — Aviowoeig
EmipepIOTIKA 10160TNTA:
> (@+B)-y =a-y+B-y >a-ry+B-y=(a+p)-y

Av TTpocBEaoue, agaipéaoupe, TTOAAATTAaCIdgouE 1 dlaIPECOUE Kal Ta QU0 PEAN HIaG IGOTNTOG
ME TOV idI10 apIBus, TOTE TTPOKUTITEI KAl TTAAI I06TNTA. AnAGOA:

Av a = B, 10TE: a+ty=B+y
a-y=B-v
a-y =B-y Kkai
a_B
v V,psy#O

2¢ pia e¢iowan | aviowon PTTopoUUE VO «UETAPEPOUNE» OPOUG OTTO TO £va PHEAOG OTO GAAO,
aAAGCovTag To TTPOONUO TOUG.

lNa va Auooupe pia e¢icwaon, akoAouBoupue TNV €¢AG dladikaaia:

» Kdvoupe ammaAoipn TTapoOvOHACTWY.
» Xwpifoupe yVWOoTOoUG ATTé ayVWOTOUG.

» Kdvoupe avaywyn opoiwv épwv.
» AlaIpOUME JE TOV OUVTEAECTA TOU AYVWOTOU.

MNa va Adooupe éva TTpoRAnpa pe Tn Bonbeia egicwong, akoAouBoUpe Tnv €£ng dladikaaoia:

AlaBdaloupe KaAd To TPORANpa Kal Siakpivoupe Ta dedopéva Kal Ta {NTOUUEVA.
XpnoipyotroloUpe éva ypdupa (OuviBwg To X) yia Vo EKPPACOUHE TOV AyVWOTO
apIBUO TToU TTPETTEI VO TTPOCSIOPICOUE.

Exk@pdaloupe 6Aa Ta GAAa pey€On Tou TTpoBAARUATOG ME TN BorBsia Tou X.
Fpd@oupe TNV e§icwon Tou TPOBANHUATOG XPNOIMOTTOIWVTAG Ta dEdOPEVA TNG
EKQWVNONG.

AUvoupe Tnv eicwon.

EAéyxoupe av n Auon Tou BPAKAUE IKAVOTTOIEI TIG OUVORKES TOU TTPORARMATOG.

Av TTpooBECGOUpE 1 aaIpéCOUlE Kal aTa OUO PEAN piag aviowaong Tov id1o apiBud, TOTE TTPOKUTTTEI
Kal TTaAI aviowon pe Tnv idia eopd. AnAadn):

Ava<B T161e a+y<B+y Kal

a-y<pB-y.

Av TToAAaTTAacIdooupe 1) dlaipéooue Ta dUO PEAN PIAG aviowaong Pe Tov id10 BeTIKO apiOuo,
TOTE TTPOKUTITEI KAl TTAAI aviowon pe Tnv idia @opd. AnAadn:

Ava<pB 16t a-y<B:-y Kail %< -g, otav y > 0.

Av TTOAAQTTAQGIACOUE 1) BlaIpETOUNE Ta U0 PEAN HIAG aviowaong PE Tov idlIo apvnNTIKG apiBuo,
TOTE TTPOKUTITEI AVICWON WE TNV avTioTpo@n @opd. AnAadn:

Ava<pB T16te a-y>B-y Kal %> -5—, otav y < 0.

lNa va Abooupe pia aviowaon, akoAouBouUpe Tnv idia diadikagia pe auTAv TNG €TTIAUCNG €EI0W-
Ogwv, OANG TTPETTEl va TTIPOCoEEoupE 101aiTEpa va aAAdouUE TN POPA TNG aviowong, 6Tav
S1aipoUpe | TTOAAATTAACIA{OUUE PE APVNTIKO apIOUO.



MEPOZ A’

KE ¢ANA| ONVA,

[payuartikoi apiOuoi




EisArariko
YHMEIQMA

ExoL Toa Eyovue ovVavTIjoel

QUOLXOVS, AxEQALOVS XAl

oNTovS aELOUOVS.
2rovg tehevtaiovs eiyoue eSetdoel
0eXQOLXY] TOVS TARATTAON, 1] OTTOLA fTAV
YVWOTY O€ QAN 1] TEQLOOLXY UOQP].
Yrdoyet duws xar éva ailo ovvoio aotBuaw,
oL dpEnToL, TOVS 0mmoiovs esetdlovue oTo
xepdiato avto.
Ot dponrot uali ue Tovg PNTOvS
oxNUATICOVY TOVS TEAYUATIXROVS aQlOuUovg,
2.1 Terpaywviki pila

BeTIKOU apIBOU oL omoiot toobetovvral ue AN TEOTO
TAvew o€ uia evheia wov Ty ovoudfovue
2.2 Appntol apiByoi.

Mpayparikoi apiBuoi evbeia twv moayuatixwv aotbuwv. To
XEQAAALO OAOXANQWVETAL UE THY EQAOUOYI
2.3 MpoBAfpara

TQOTEYYITEWY TV AQONTWY OTNY ETIAVON

TOOPANUATWY.
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APAZTHPIOTHTA FN

H TInveAorn éyive apxitéktwv! MNhpe emitéAouc 10 OiMAwudG
NG KaI yeuarn opeén pixverar atnv mpwrn NG douAeid! MNpérmel
va xrTioel éva OTTiTI UE TETPAYWVIKN BAon o€ éva ywviako
oikorredo. Apou pwrtnoe 1nv [NMoAsodouia, mAnpoopnbnke
OTI OTO OUYKEKPIUEVO OIKOTTEQO UTTOPEI KAVEIC va XTiOEl OTTiTI
suBadol 289 m2. loio Ba mpémel va eivai 10 UAKOC X KGO
TTAEUPACS TNG TETPAYWVIKAS BACNS TOU OTTITIOU;
Auon
Mvwpioupe 6T To YPadOV Tou TETPAYWVOU gival: E = x2.
Apa TTpéTTel X2 = 289. AnAadr|, TTPETTel va BpoUue évav apiBud
X, TOU OTTOiOU TO TETPAYWVO va gival 289.

MATTwg eivar x = 10;

ToTe Guwg x2 = 102 = 100 (B£Ael TTI0 TTOAU).

MnATTwg €ival x = 20;

ToTe 6uwG X2 = 202 = 400 (B£Ael TTI0 Aiyo).

MATTwG €ival x = 15;

TOTe OpWG X2 = 152 = 225 (BéAel Aiyo TT10 TTOAD).

MnATTWG gival x = 17;

Tote x2 =172 = 289 (auTd sivarl).
To ot Ba €xel TETpaAywVIKN BAon, TTAeupdg 17 (m).
O BeTIKOG apIBUGG 17, TOU OTTOIOU TO TETPAYWVO IcoUTal pE 289,

OVOPACZeTal TETPAYWVIKR pia Tou 289 kal cupfoAideTal pe
V289. AnAhadn V289 = 17.

1Ik6 | oUpBOAO pila
PIZIk N aUuBoAo pilag | IR
A / TeTpaywvikn pia evog BeTIKOU apiBOU a, AéyeTal 0 BETIKOG

a ap1Buég, o otroiog, 6Tav UYPwOEei oTo TETPAYWVO, divel TOV
apiBuo a. H TeTpaywviki pida Tou o oupBoAileTal pe Va.

TRt e [y il Leaiite® | |[Emeidn, 02 = 0, opioupe wg VO = 0.

. . i = g i ; 2: i
ra mapadsiyua: 9 3 VIaTi (3) 9

V0,64 = 0,8 yiati 0,82 =0,64
V17,64 =42  vyiati 4,22 =17,64

2X0Aia:

» Acv opifouus pila apvntikoU apiBuou, yiati dev UTTApxEl apIBUOS TTOU TO TETPAYwVO ToU va
givar apvnrikog. lNa mapddeiyua n V=25 &ev éxer vénua, yiari kavévag apiBuog, orav
Upwoei oto TeTpdywvo, o€ divel ammoTéAeaua —25.
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» A6 1oV 0pIoUO TNG TETPAYWVIKAS pilag, TPOKUTTTE! OTI:

( Av\/a=x, 6mou a = 0, T61e X =0 Kl x2 = a.

Av a =0, 161¢ (\/a)2=a.

> S0uQwva UE Ta TTapaTmavw:
a) Eivai AdBoc va ypdwoups V25 = -5, mapdAo mou (-5)? = 25, kabw¢ —5 < 0.
B) Eivai AGBo¢ va ypdwouue \/(-5)? = =5, kabuw¢ —5 < 0. To owaTo givar \/(-5)2 =V25 = 5.

EPAPMOTH 1
Na Bpeite Touc apiBuouc: V25, V49, Ve4, V121.

Aoon: Av x = V25 161E X2 = 25. Apa TIpETTEl va Bpoupe évav BETIKO apiBud Tou OTToiou To
TETPAYWVO Va Io00UTal PE 25. Me Bokiuéc Bpiokoupe eUkola 611 52 = 25, dnAadh x = 5.
Apa V25 = 5.
Ouoiwg, Bpiokoupe OTI:
V49 =7 yiati 72=49, V64 =8 yiati 82 =64, V121 =11 yiati 112 = 121,

EPAPMOTH 2
Na utroAoyioerte Tic TeTpaywvikéc picec: a) V16, B) V0,16, y) V0,0016.

Aoon: a) vwpiloupe 6T 42 = 16. Apa V16 = 4.
B) Tvwpiloupue 61 (0,4)2 = 0,16. Apa V0,16 = 0,4.
y) TvwpiCoupe 611 (0,04)2 = 0,0016. Apa V0,0016 = 0,04.

EPAPMOTH 32

Na umroAoyicere tnv ayvwaortn mAeupd Tou opBoywviou Ey2) B
TPIYWVOoU Tou dITAavou oxnuarog.

Abon: A6 1o MuBaydpeio BewpnuUa £XOUUE: 28

B2+2,82=352 1§ PB2+7,84=1225 1
B2=1225-7,84 11 B%=4,41
Emopévwe: B = V4,41 =21 yiati 2,12 = 4,41.

<«— 15 km——>

EGAPMOrH 4 A _—

[16oo améxer n méAn A armro tnv moAn B;

r

'\’\@\
Abon: Amé 1o MuBaydpeio Bewpnua oto Tpiywvo ABI éxoupe: B /
AB2+ Ar2=Br2 n AB2 +152=172 1
AB2 +225=289 n AB2=289-225 Af
ABZ? = 64 omote AB = V64 n AB=38

Etropévwg, n TOAN A atréxel 8 km atrd tnv TOAn B.
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EPRTHZEIZ KATAVOHZHZ

1. MNa Toug X, y 1oxVEL y = VX. 2TIG TTOPAKATW EPWTACEIG va €TTIAEEETE TN CWOTA
amavrnon:
A B r
a) O x givar: BeTikOG ) NdEV  apvnTIKOG 1) UNdEV  OTTOI0OOBNTTOTE APIBPOG
B) Oy eivai: BeTIKOG A uNdEV  apvnTIKOG A NdEV  OTTOI00BNTTOTE APIBPOG

y) loxuel n oxéon: x2=y y2 =X x2 = y2

7 Hegiowon x2 = 16 éxel AUOEIC:

A: pyévo 10 4 B: povo 1o —4 I 10 4 KAl TO —4.
3 ZT1ov dITAavoé TTivaka va avTioTolXioeTe o€ KABe apiBud Tng 16
oTAANG A TNV TETPAYWVIKI) Tou pifa TTou BpickeTal oTn OTAAN B. 9 3
16 2
4 Na e€etdoete av 1Io0xUoUV Ol TTAPAKATW TTPOTACEIG: 8
a) Vi6=8 B) V4 =16 4 5
y) V9 =3 ) V0,4 =0,2 o5 18
£) V-9=-3 oT) n VO dev umdpxel 6
{) Va=-2 n) V16+9 =5 36 4

8) V25-9=5-3=2 ) V100 = 50

5 Av x gival évag BeTIKOG apIBPOG, OTIG TTAPAKATW TTPOTACEIG VA ETTIAEEETE TN OWOTH
atdvTnon.
A B r A E
1. AvVx=5161e x=10 x=25 x=-25 x=2,5 noxéon aut eival adivan
2.AvVx=9,101e x=3 x=81 x=45 x=181 noxéon auty ivar adivarn
3. AvVx =-16, 161 X = 4 =—-4 x=256 x=-8 noxéon autn eivar aduvarn
4. Av V100 = x x=10 x=50 x=100 x =10 n oxéon autn eival aduvarn

AZKHZEIZ

1 Na UTTOAOYIOETE TIG TTAPAKATW TETPAYWVI- 2 Na uttoAoyioeTe Toug apiBuoUg:

KEG piCec. a) V36 = B) V18+18 =
a) V81, V0,81, V8100 . y) V18-18 = 5) (Vi) =

B) V4. 0,04, V400, 40000 Na ToTro0eT0ETE O€ KABE TETPAYWVO £vav
) Vi2i, V121, V12100, V00121 3 NoT MoeTE O¢ | pay ,
KatdAAnAo apiBud, waoTe va IoXUEl n avTi-

0) \/E 144 \/@ \/ﬁ- oToixn 106TnTa
4’ 25" V49" 121 Xn leotnra.
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9 &3 elar-s
y) Vg+3=6 &) Vq+2=11
§) 2-Vq=0 on(Vq )+Vq =6

Na atrodeiere OTI:

G)\/%+\/§ =2
y) V7+V2+V1+V9 =3

Na uttoAoyioete TNV AyvwoTn TTAEUpd
TWV TTAPAKATW OpBoywViwv TPIYWVWV.

1
6 N y 3 3| N\5
8 12 B
) a N7 36 : 85
1 1
20 12 w

Na Bpeite Toug BeTIKOUG aPIBUOUG X TTOU
IKAVOTTOIOUV TIG £CICWOEIG:

a) x2=9 B) x2 =25
2 = 2 - 100

y) x© =64 0) x 31 "
A

Na utroAoyioete T0 UWOG

TOU 1000KEAOUG TPIYW- . 37

vou ABI Tou dITTAGvoU '

oxn :

XNUATOg B - r
2,4

Na utroAoyioete Tn dlaywvio evog opbo-
ywviou yntédou TToU €xel OIAOTAOEIG
65 m ka1 72 m.

(1

&1V elval. Avidd anavihos w¢ £¥RS:

«H tetpaywviKR plza tov &tov¢ Iov yavvAYhka

Mépog A’ - 2.1. TeTpaywviknA piCa BeTikoUu apiBuou

9

“

&lval axp1fw¢ 1oh e Th ChKeEPIVH Kov hAlKid».

ITécwv &twWv Riav,

Xxpovoloyla &ylve h £pWthch;

néte yavvAVhke Kal

roila < v I

To TeTpdywvo evog BeTikoU apiBuou, av
auénBei katra 8, yivetar ico pe TO
TPITTAGGCIO TOU TETPAYWVOU TOU apiBuou
autou. lMolog gival o apIBPog auTdg;

\X
210 dITTAAVO OoxAua va
Bpeite TO pnAKog X.

17 Y
B
13
N . 4 a
O OUYKpPIiVETE TOUG
3

apiBpolc Va, a, a2, oTIC
TTOPAKATW dUO TTEPITITWOEIG:
a) Ava>11mx.a=4,a=9, a=16...

B) Av 0<a<1 T.y. a=—+, a=t, a=1

, 4 9 16°"
T TTOPOTNPEITE;

Na CUUTTANPWOETE TOV TTAPAKATW TTIVOKA:

a B Va VB VaVvp Vap
9 4
36 49

TI OUPTTEPQIVETE;
Na CUUTTANPWOETE TOV TTAPAKATW TTIVOKA:

IR <N

4 16
25 36

TI OUPTTEPQIVETE;

Na CUPTTANPWOETE TOV TTAPAKATW TTIVAKA:

a B Va VB Va+ VB Va+p
9 16
64 36

TI OUPTTEPQIVETE;

MA AIAZKEAAZH:

PWthoav &vav RaVhgatiké tov 200¢ alliva Nécwv

Mropéite va alla¥ate th Y4on
&v0§ WOvo omniptov, WoTd va
npok¥Yel Kla NARPHS 100Th14,

[

—

\

—
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1 V2 2

N2 15

141, N2 147

1414 V2, 1415

Appnrtol aplOuoi

O1 MuBaydpeiol TioTeuav 611 0 Adyog dU0 OTTOIWVONTIOTE [EVE-
Bwv pTTopEi va ek@paoTei WG Adyog dUO QUOIKWY ApPIOPWY.
2Tnv TeToiOnon auth cixav oTnpiéel 6An Tnv KoouoBewpia
TOUG Kal TTpooTTaboucav va €TmAUCOUV TTPORARUATa Ao Tov
TTPAYHATIKO KOOWO.

H mpwTn kpion ota MaBnuaTikd eu@aviotnke étav, cUPQWvVa
pe TNV TTapddoon, o Irmacog o Metatmovtiog (450 1.X. Trepi-
TTOU) «OTTOKAAUWE» TOV «8ppnTO» V2.

ZUuvTopa Bpébnkav kal GAAol Gppntol apiBuoi. O EUdogog
o Kvidiog (407 - 354 1.X.) Atav autdg Tou €RYaAE TOug
MuBayodpeioug atrd Tnv Kpion BepeAiuvovTag éva PeyAAo HEPOG
NG MEAETNG TwV ApPNTWV aPIBUWV.

Ac doupg, dPWG, TTWG 0dNyNBNAKaue oTnv UTTapén Twv apprATwV.
210 dITTAavS oxAPa €xouue éva TeETPAywWVO TTAeUpdg 1cm Kai
BéAoupe va utToAoyiooupe TN dIAYWVIO X TOU TETPAYWVOU.

AT 10 MUBaYOPEIo Bewpnua £Xoupe: X2 = 12 + 12 = 2, oTTOTE

x = V2.

O1 MuBayodpeiol amédeiéav dTI 0 apiBuoS V2 dev ptropei va

TAapel TN Hopen %

gival pntog. '’ autd Aéyetal AppnTog.

, OTTOU M, v aképalol he v = 0, dnAadn dev

Mevika:

M

KdBe apiBudg mou dev utropei va apel TN Hopen v OTTOU W, V

aképaiol Ye v = 0, ovouddetal appnTog apiduog.
AuTO onpaivel 0TI KABE AppnTOG APIBPOG dev UTTOPEI va yPa@Ei

oUTe WG OeKadIKOG, oUTE WG TTEPIODIKOG OEKADIKOG apIBUOG.
[l0 VO TTPOCEYYiIOOUNE TOV OPIBUO V2, TTapaTnPoUE SIGSOXIKG OTI:

1=12 <2 < 22=4
1,96 =142 < 2 < 152=225
1,0881 = (1,412 < 2 < (1,422 =2,0164
1,9994 = (1,4142 < 2 <  (1,4152 =2,0022
1,99996 = (1,4142)2 < 2 <  (1,4143)2=2,00024
1,9999899 =(1,41421)2 < 2 <  (1,41422)2=2,000018

17 I,
‘4&. 1<V2 <2

1,4<V2 <15
1,41 <V2 <142
1,414 <V2 <1415
1,4142 < V2 < 1,4143
1,41421 < V2 <1,41422
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ETTopévwg, Tov apiBud x = V2, TTou TTpooTraBoUpE Vo BPoUpe, deV PTTOPOUNE VO TOV UTTO-
Aoyicoupe pe akpifeia, Tapd Poévo TTPooeyyIoTIKA. Me Toug TTponyoUuEVOUG UTTOAOYICHOUG
MTTOPOUME VA TTPOCEYYIOOUNE TOV V2 we €¢NnG:

‘Exoupe:
) ME TTPOOEYYIoN XIAIOOTOU: V2 =1,414
# a: HE TTPOOEYYIoN SEKGKIC XIAIOOTOU: V2 = 1,4142

HE TTPOCEYYIOT EKATOVTAKIG XIAIOOTOU: V2 =1,41421 K.0.K.
O1 apIBuoi auToi AéyovTal pnTEC TTPOCEYYICEIC TOU ApIBOU V2.

ATrodeikvUeTal, £Triong, OTI kai ol apiBuoi V3, V5, VB, V7, V8, V10, V11,... ival dppnTol.
ApyoTepa, Ba paboupe 0TI uTTApP)OUV Kal GAAoI dppnTol TTou dev €ival pifeg pnTWV apIBPWY,
OTTWG 0 YVWOTOG aTTO TN PETPNOTN TOU KUKAOU apIBPOG TT.

2XO0AI0:

TiC TETPAYWVIKES PICEC UTTOPOUNE va TIC TTpoaeyyioouue e T Bonbeia evog UIKpOUTTOAOYIOTH TOETTNG
w¢ &€nc: MNa va mpoaoeyyioouus Tov apiBud V2, maraue OIadOXIKA Ta TTANKTPA Kai , oTToTE
otnv 086vn BAémroupe Tov apiBud 1,414213 ou eivar uia mpooéyyion Tou V2, e £€1 dekadIkG wneia.
lMaAaidrepa, yia Tov UTToAOYICUO TwWV PICWV XPNOILOTTOIOUCAE EIOIKOUC TTIVAKEG.

Mpaypartikoi apiBuoi

Ac peAeTAooUNE OAa Ta GUVOAQ GPIBUWY TTOU £XOUNE OUVAVTHOEL.

» O1 guoikoi apiBuoi: 0, 1, 2, 3, ... TTApIOTAVOVTAIl OTN
oIrTAavn euBegia pe onpeia.

f 2 Z % >tnv apxn O éxoupe ToTroBeTACEI TO PNOEV (0).
o
» O1 aképaiol apiBuoi: ... =3, -2, -1, 0, 1, 2, 3 ... TapioTdvovTal
3 -2 4 9 1 7 32 AN e onueia.

‘e e o o e e o TotroBeToUupe oTa 861G TNG apxng O Toug BETIKOUG aKEPAIOUG
o apIBuoUGg Kal OTa ApIoTEPA TOUG apVNTIKOUG.

» To oUvoAo Twv pnTwV apIBuwy, dnAadn Twv apIBuwyY TTou
3 -2 4 0 1 2 3 MTTOPOUV VO ypagouv oTn hop®ni % OTTOU [ aKEPAIOG Kal
—te—efeoto—o—+ V QUOIKOG apIBUOG.

O1 pnrtoi apiBuoi éxouv yvwaoTr] dekadikh Jop@r Kal yeUiouv
TNV €uBeia, aAAG OxI TTARPWG.

» O1 Tmpayuatikoi apiBuoi armoteAouvtal 0x1 Hévo a1rd TOUG
pPNTOUG aAAG Kkal 6Aoug Toug dppnToug. Or TTpayuaTiKoi apib-
1 2 3m Hoi KaAUuTTTouV TTAfPWG TNV €uBeia, dnAadn KABe onueio TNG
A euBeiag avTioToIxEl O€ évav TTPAYHOTIKO aplBud Kal avTioTpo-
z @a K&GBE TTPAYMATIKOG apIBUAS avTIoTOIXEI O Jovadiko anueio
NG €uBeiag. MNa Tov Adyo autd, Tnv euBeia auTh TNV OVopAlou-
ME guBgia i} dova TwWV TTPAYHATIKWY ApPIOpWV.
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EPAPMOTH 1
Na Bpeite 1€ pnTéC TTPOOEYYIoEIS TOU APIBUOU V13 Ewg Kal Tpia 0ekadIKa wnoia.

Abon: Me di1adoxIKEG BOKIUEG EXOUE:

ETreidn 32=9 Kar 42 =16 givar 3 <V13 <4,
Emeid  (3,6)2 = 12,96 kai  (3,7)2 = 13,69 gival 3,6 < V13 <3,7.

Emeidy  (3,60)2= 12,960 ki (3,612 =13,032  eivar 3,60<V13 < 3,61.
Emed  (3,605)2 = 12,996 ka1 (3,606)2 = 13,003 gival  3,605<V13<3,606.
Apa n pnTr TTPOCEyyion TOU V13 givar 3,605.

Sx6Aio0: Ma v akpiBeia Aéug 611 V13 = 3,605 e éMenyn kai V13 = 3,606 pe utrepBoAn.

EPAPMOTH 2

XpnoiuotroiNnoTe éva UIKPOUTTOAOYIOTH TOETTNG yia va BPEITE e TTPOTEYYION TPIWV OEKQ-
SIKWV Wneiwv TIC TETPaywVIKES pilec: a) V3, B) V50, y) V72, &) V1764, ¢) \V427.

Auon: ‘Exoupe ot
a) [lMatwvrag diadoxikd Ta TTAAKTPA Kal oTnv 086vn TrapouaialeTal o
apiBudg 1,7320508. Apa, pe TTPOCEYYION TPIWV OEKASIKWY YN@iwyv 1oXUEl OTI:

V3 =1,732.
B) Opoiwg V50 =7,071 y) Opoiwg V72 = 8,485
0) Opoiwg V1764 =42 €) Opoiwg V427 = 20,664

EPAPMOIH 3
Na romoBernoste OoTnV €UBgia Twv TTPEAYLATIKWY apIBUwWyY ToUS apliBuoug:

—4 -238 % _V13 413 36, - 1, 2

9" V5

Abon: MtropoUpe va ypawoupe GAOUG TOUG aPIBUOUC 0t DEKADIKI) HOP@H XPNOIMOTTIOIVTAS
TIG PNTEG TTPOOEYYIOEIG BUO WNPiwV yia TOUG ApPNTOUG, OTTOTE £XOUE:

-4 -3 -2 -1 ) 1 2 3 4

V13 238 4 1 36 413
9 V5
4 < \V13=-361<3<2,38<-2<0< % =04 < —— = 0,45 <1<2<3,6<4<4,13
9 V5

EPAPMOTH 4

Na KaTQOKEUGOETE YEWUETPIKG TOV GppnTo apiBud V2 .

Abon: ©cwpoupe Tov GEova TWV TTPAYUATIKWY APIBUWY Kal OTO anueio 1 @épvouus KABETO
TuAMa AB oTov d&ova prkoug 1.
To tpiywvo OAB 110U OXNpaTiZeTal gival opBOYWVIO KAl ICOOKEAEG.
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A6 1o Mubaydpeio Bewpnua EXOUE:
OB2 = OAZ + AB2= 12+ 12=2

R OB = V2. Me kévipo 10 O Kai s
aktiva OB Kataokeudloupe KUKAO ‘/’_I1
0 OTroiog Téuvel Tov dAfova oTa ® ® ® 7 ° °
onueia I, A. 3 -2 -1 ) A 2 3
T B
S ve R
@ .—Q—."’ ! -

¥70 onueio I Bpioketal o dppntoc V2,
evw oTo A BpiokeTal o dppnTog V2.

EPRATHZEIZ KATAVOHZHZ

1 Av ToTToBeTricOUPE TOUG apIBUOUG OTNV €UBEia TWV TTPAYMOTIKWY, VA €EETAOETE
TTOIEG ATTO TIG TTAPAKATW AVICWOEIG Eival CWOTEG KAl TTOIEG AAVOAOUEVEG.
IQ:ITO AAGOZ IQ:ITO AAGOZ

a) 4 < V45 <5 LI 1 &8 10 < V21 <11 CC ]
B) 14 < V2 <15 [ ] £) 1,7 < V3 <18 CC ]
y) 7 < V15 <38 LI T o2 <vV7 <3 1 ]

2 2710V GEOoVa TWV TTPAYUATIKWY apIBuwyY £Xouue TOTTOBETAGEI Ta onueia A, B, I', A, E kai Z.
2TIG TTAPAKATW TTPOTACEIG VA PBANETE O€ KUKAO TN CWOTH AtrdvTnon.

A B I A E Z
—eo— o+—o— ° —eo—+—o— : —eo—t
-4 -3 -2 -1 O 1 2 3 4 5 6
a) O apiBudg \/3 TIpéTrel va TOTTOBETNOE KOVTA OTO GNUEID A E r A
B) O apiBudc V6 Tpémel va ToToBeTnOei Kovid otoonueio I A E  Z
y) O apiBpdc —V3 mpémel va ToToBetBei kKovid otoonueio I B A A
6) O apiBudg —V/5 Tpéel va ToTroBeTnBei KovTd oTo onueio T A B A

AZKHZEIZ
Kal 600 deKadIKA yn@ia Twv apiBuwv:

1 Molol ammd TOUug €TTOUEVOUG apIBuOUGg Q) V3, B) V5, Y) V7, 3) V8.
gival pnToi Kai Trolol dppnTol;

Na AuBouv ol e€IoWaoEIg:
2 4
o) V2, (V2) \/>V a)x2=0, B) X2 = 5, y) X2 = —3, 5) 2 = 17.
y) V18, \/?, V182 5 'Eva terpdywvo €xel euBadov 12 cm?2.
Na Bpeite pe Tpooéyyion ekatooToU TO
2 TomoBethoTe o€ pia OEIPA aTrd ToV HIKPOTEPO HAKOC TNC TTAEUPEC TOU.

OTOV JEYAAUTEPO TOUG TTAPAKATW apPIBUOUG: . . . .
a) V5 V7. V3, 1. V2 B) V5. V7. 2.V2 6 EvaTteTpdywvo €xel diaywvio 12 cm. Na
y) 14V3, V3 5) V2, vl Bpeite: a) TO PAKOG TNG TTAEUPAG TOU

pe TTpocéyyion duo dekadikwy, B) Tnv

3 Na Bpeite TIC pnTéC TTPOOCEYYIOEIC WG akpIBA T Tou epBasoy Tou.



I 7.2

O1wg yvwpifoupe, 6 PTTOPOUNE Va UTTOAOYICOUNE PE aKpIBEIa TNV TIUA EvOG dppnTou apiBuou.
2¢ d1Gdpopa OuwG TTPoBAAuaTa TNG TTpayuaTikAg (whg cuvavTaue dppnToug apiBuolc yia Toug
OTTOIOUG XPNOIKOTIOIOUUE PNTEG TTPOCEYYIOEIG BUO A TPIWV OEKABIKWY WN@iwv.

Mpobdnpa 1
Kard tn uerakivnon amd tnv méAn A atnv moAn B,
UETG OTO XWpPIO [ Kal atrd 10 Xwpld I 010 Xwpid A,
0 WETPNTAS TOU QUTOKIVATOU KATEYPAWE TIS ATTOOTA-
oeic AB = 20 km, Bl = 13 km ka1 A = 5 km. lNMoia
givar n amréaraocn amo 1o xwpio A otnv moAn A;

Auon
210 opBoywvio Tpiywvo ABIT amd 1o MubBayodpeio
Bewpnua EXOUUE:

Ar2=AB2+Bl2 n Ar2=202+132 n
Al = 569 N Al = V569 |
Al = 23,85 (km) pe TTpocéyyion €KaToaToU.

Etopévwg, AA = AT — AT = 23,85 — 5 = 18,85 (km).

raBavi

/ Mpdbinpa 2

& Mrmopouue va onkwoouue 6pBio T0 VIOUAQTI Tou

1% oImTAavou oxnuaTog;
/ Auon
Ql\
)

Av n dlaywviog O gival JIKPOTEPN 1 TO TTOAU ion PE
‘ T0 UWog 2,2 m Tou dwpariou, T6TE PTTOPOUNE va
ONKWOooUuE 6pBI0 TO VTOUAATTI.

marwpa A6 10 MUBAYOPEID BEWPNHA EXOUHE:

rapavi 8% =2,12+ 0,72 = 4,41 + 0,49 = 4,90.

Apa 8=V4,90=2,21 (m) pe TTPOCEYYION €KATOCTOU.
Etropévwg, 8¢ ptTopoUue va onkwoouue 6pbio 10
2,2m 5 VTOUAGTTI, yiaTi & > 2,2 (m).

Mpdbinua 3
H diaywvio¢ 1n¢ 0086vng g tnAsdpacng eivai
30 ivroec kai o1 d1aoTdoeic ¢ x, y éxouv Adyo

% = \/77 Na Bpeite 1i¢ diaotdoeic TnS TNAESpaong.

Tarwua
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Auon
A@ouU x, y eival o1 dlaagTdoeig TG 08ovng kar 30
ivioeg n diaywviog, amd 1o Mubaydpeio Bewpnua
éxoupe Ot X2 + y2 = 302,

x_ V7

ATTO Ta dedOpEVA £XOUNE 7: 2 OTTOTE

xV_(V7TV . X T L o T
(y)'(4)” 2 =16 1 X =Y
Kal avTikaBioTwvTag a1o Mubaydpeio Bewpnua EXOUUE:

23

T 24v2=302 4 23.2_a92 .

76y Ty =30 n 16y =30 n

23y2= 14400 1 y2= 4200

y2 = 626,08 A y=25,02 (iviosg)

Kal X = \/77 - 25,02 = 16,55 (ivtoeg).
Mpdbinua 4

210 OITTAavO 0pBoywWVIO TPIYWVO va UTTOAOYIOETE Ta
UAKN X, ¥ Kal w.

Auon

Eg@appofovTtag 1o MNubayodpeio Bewpnua oTo Tpiywvo
AlA €xoupe:

Ar2=AA2+TA2 q

22=1,22+x2 A

x2=2%2-122=4-1,44 =2,56.

Apa x = V2,56 = 1,6 (m).

Emiong Bl =BA + Al' f
25=y+16 A4
y=25-16=0,9 (m).

A6 1o lMuBayodpeio Bewpnua oto Tpiywvo ABA
EXOUME:

AB2 = AA? + BAZ
w?2=1,22+0,92=144+0,81=2,25.

Apa w =V2,25=1,5(m).
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AZKHZEI|IZ

1 Na uttoAoyioeTe
TO €UBadOV Tou
oTaupou Tou

OXNMUOTOG.

Y Aivetal 106mTAcupo Tpiywvo ABI e
TAeupd 12 cm. Av E cival o péoo 1ng
dlapéoou Tou AA, va uttoloyioete TO
prkog BE.

5 AUO TTAEUpéG €VOG TPIYWVOU €XOUV
prkog 10 cm kar 8 cm avrioToixa. Na
BpeBei n TpiTN TTAEUPA TOU, WOTE TO TPI-
ywvo va gival opBoywvio. (Ymédeiln: Na

2 To avdmTuyua o€ XapTovl PIag TTUpapi- dlakpiveTe U0 TTEPITITWUEIS).
dag atroTeAeital Ao 10 TETpdywvo ABIA,

TTou n dlaywvidg Tou gival 10 cm Kal 6
TECOEPA I00OKEAN Tpiywva TTOU Ol i0€g
TIAEUPEG TOUG gival 8 cm.

Na Bpeite 10 euBaddv TNG eMPAVEIAS TNG
TTUpaUidag.

O1 KOUKKi®EG TOU TTAPOKATW OXAMOTOG

atmréxouv 1 cm opI{OVTIa Kal KATAKOPUPA.

a) Na evwoeTe U0 KOUKKIOEG, WOTE TO
MAKOG TOU €UBUYPANPOU THANOTOG
TTOU OXNuatigeTal va gival:
i) V2 cm, ii) V5 cm, iii) V13 cm.

B) Na evwoete TEOOEPIG KOUKKIOEG,
WOTE VO OXNUATIOTEN £va TETPAYWVO
ME eNPBadOV:

8 i) 2cm2, i) 5cm?2, iii) 13 cm?2.

8 8
3 O1 OUVTETAYWEVEG TWV KOPUPWV Tou TpI- | F TO ONUA NG QwToYpa- Kk

ywvou KAM eivar K(0,2), A(2,3), M(1,0). @iag £xel OXMA 1I00TTAEU- %
Na efetdoete av 1o Tpiywvo Eival POU TPIYWVOU HE TTAEUPG &

opBoywvio. 60 cm kal oTnpiCeTal o€

y KoAOva Uyoug 2 m. Na

Bpeite TNV ammréoTaon TNG
Kopueng K tng mmivakidag 2m

atro 10 £€0a¢OoG.
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g Ta BEAN oTnv do@aATo armroTeAoUvTal ATTo £va KiTpIvo opBoywvio TTapaAANASYPaUO Kal
ato éva KiTpIvo 1I000KeAEG Tpiywvo. O1 dlaoTdoeig Tou opBoywviou givar 20 cm kai 2,3 m.
To Tpiywvo €xel Baon 60 cm kai ioeg TAeupég 2,1 m. MNMdoa TrepitTou TETOIO BEAN UTTO-
poupe va Bawoupe pe 1 KIAG KITPIVOU XPWHATOG TO OTTOI0 PTTOPEI VO KOAUWEI ETTIQAVEIQ
540 dm?;

_>

9 O1 utrépeg 1mou gival TOTTOBETNPEVEG OTIG BUO AKPEG TOU OPOUOU ATTEXOUV PETALU TOUG
8 m. 'Eva @opTtnyo £xel mepiypappa opboywviou pe pAKog 7,5 m kai TAGTog 2,4 m. Eivai
OuvaTéV 0 00NYOG TOU va eKTEAEDEI EAIYUOUG, WOTE TO YOPTNYO va KAVEI AvaACTPOYN;

===

Enavidnygn Kepadaiov Y

lNMpayuarikoi api@uoi

& TerpaywvVvikng pida

€VOG OeTIKOU aplBpoU a, Aéyetal évag BeTIKOG apiBudg o otroiog, 6Tav UPwWOEi

OTO TETPAYWVO, Sivel Tov aplOuoé a. ZupBoAifeTal e Va.

I816TNTEG

Av Va = x, 16T€ X2 = a, GTToU 01 apIBUOi a Kal X ival BETIKOI 1] iool pe PNdév.
2
(Va ) =a

& AppnTol apiBuoi

EtTopévwg:

ovopddovtal ol apiBpoi ol omroiol dev €ival pnroi, dnAadi ¢ pmopouv va

M

YPa@ouUv oTn Hop®n v ME M, V aképailoug Kai v # 0.

& MNpayuartikoi apiBuoi

ovoudadovTal 6Aol o1 pnToi Kal 6Aol o1 dppnTol apiOuoi.
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EisArariko
YHMEIQMA

3.1 H évvoia
NG ouvdpTNONG

3.2 Kapteolavég
OUVTETAYMEVEG.
Ipa@iki TapdoTaon
ouvaptnong

3.3 Houvdptnony = ax

3.4 H ouvdptnon
y=oax+p

3.5 Houvdptnony = % :

H utrepfoAn

l l ovvaQTNON ATOTELEL
OcueAadon Evvoia
Twv MaOnuotixdv xau

AONOLOTOLETAL O OAES TIG

Octinés emoTnueg.

210 xepdliato auto Ba
mooomabnoovue va
xaravonoovue tny évvoia tng
oVVAQTNONG KAl

Oa ueAetrjoovue ™) yoapix
TAQAOTAON OVVAQTHOEWY OE

HAQTEOLAVES OUVTETAYUEVEG.

Oa e&etaoovue €tol Tig
OVVAQTHOELS TTOV AVTLOTOLYOVY
OTIS YOOPIREG TAQAOTATELS TS

evbeiag xat tns vregfoArs.
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APAZTHPIOTHTA Fl

Kara kaipoUg akoUue otnv tnAsdpacn yia 11I¢ auéRoEIC OTOUC

X 3 9 ? P z & 2 z
}/ 2 woBoug Twv epyadouévwy. AuTn TN XPOVIA avakoivwonke

avénon 3%.

a) Avo gpyalouevor Exouv piobouc 800 € kar 1100 € Tov unva.
loon €ivar n avénon mmou Ba mapel 0 Kabévag;

B) Evac epyalduevogs éxel uiobo x €. lNoia ivar n avénon y mou
Ba Tapel EQETOC;

Auon
a) H au¢non Ba civai: 3
yia TOV TTPWTO £pyalOUEVO: 100 800 =3-8=24¢€,

yla Tov deUTePO £pyalOuEVO: % -+1100=3-11 =33 €.

B) H ad¢non Ba civai: % - x =0,03x ®nAadny y = 0,03x.
laparipnon:
H oxéon y = 0,03x umopei va xpnoiuotroinbei kai yia GAAES TIuES
NS peraBAntig x. Av, yia mapddciyua, évag epyalouevos éxel uiobo
x = 700 €, n avénon mou Ba mapel Ba civar y = 0,03 - 700 = 21 €.
Ouoiwg, yia x = 1500 Bpiokouue avénon y = 0,03 - 1500 = 45 €.

Me 1n oxéon autr] KAOe TR TNG METABANTAG X (TTAAIOG MPIoBOC),
avTioTolxieTal o€ pia pévo TIgA TG METABANTAG y (algnaon).
Mia TéTo10 oXéon oTa MaBnuaTikd AéyeTar cuvdpTnon.

21NV TTEPITTwon auTr) Aéue OTI «n HETABANTA y EKQPAeTAl WG OUVAPTNON
NG MeTABANTAG X». ETOI, pymmopoupe va Aépe otTAd OTI €XOUPE OpioEl Th
ouvaptnon y = 0,03x.

Mivakag Tipwv
H avTioToIXia peTagu TWV TIHWV TWV PETARANTWY X Kal Y gaiveTal KAAUTEpa pe Tn BorRbeia Tou
Tivaka Tiywv. ‘ETol, yia T ouvaptnon y = 0,03x €XoupE:

Na x= 700, y=0,03- 700 =21.
Na x= 800, y=0,03- 800 =24.
Na x= 900, y=0,03- 900 = 27.
Na x=1000, y=0,03-1000 = 30.
Na x=1100, y=0,03-1100 = 33.

Ta Celyn Twv TIYWV auTwv Trapoucidlovtal = x 700 800 900 1000 1100
otov OImAavé Trivaka, O OT0iog AfyeTal  y 21 24 27 30 33
TMiVaKag TIMWV TNG ouvdapTtnong y = 0,03x.
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EPAPMOTH 1

Auon:

Aiverar n ouvdprnon y = 2x + 3. Na oUuummAnpwaoETe TOV TTAPAKATW TTIVAKA TIUWV:
-2 -1 0 1 2

MNa x=-2: y=2-(-2)+3=-4+3=-1.

Na x=-1: y=2-(-1)+3=-2+3=1.

Na x=0: y=2-0+3=3.

Nna x=1: y=2-1+3=2+3=5.

Na x=2: y=2-2+3=4+3=17.

Apa, 0 TIVOKAS TIHWV €ivVal; —2 -1 0 1 2

-1 1 3 5 7

EPAPMOTH 2

Auon:

Eva¢ eAaiomrapaywyoc éxel umoAoyioer 611 amo
KGBs KIAG €AiG¢ tou mnyaivel aTo eAaiorpifeio,
raipver 0,2 KIAG AGdl.
a) Tlooa kiAG AGd1 Ba maper amo mapaywyn 500
KIAWV eAlV;
B) Na ekppdoere tnv MOCOTNTA Yy OE KIAG TOU
Aadiou, mou Ba mapel, ws ouvapTnon TS TTOC0o-
TNTAC X TWV EAIWV TTOU TTAPAYEL
y) [160a kIAG eAiég TpéTrel va TTapayel, woTte va Tapel 250 KIAG Aadi;

a) A@ouU atmmd 1 kIAG ehiég TTaipvel 0,2 KIAG AGdI, a1rd 500 KIAG eAiEg Ba TTApEl
0,2 - 500 = 100 KIAG AGd1.
B) ATO X KING eNi€g Ba rdpel 0,2x KING AGdI. AnAadh y = 0,2x.
y) Amoé Tn ouvdptnon y = 0,2x, yia y = 250 kKIAG AGdi1 €xoupe: 250 = 0,2x
250

nx= 02 - 1250. Apa, Ba trpétrel va TTapdayel 1250 KIAG €AIEC.

EPNTHZEIZ KATAVOHZHZ

O1 pioBoi Twv uTTaAARAWY piag eTaipeiag auéavovTal katd 20 € o kaBévag. H oxéon
TTOU €KQPALel Tov vEo YIS y wg ouvdapTtnon Tou TTaAiol piocBou X, eival:

a) y=20x B) y=x+20 V) Y= 5) y =0,2x

O1 pioBoi Twv uTTaAARAWY pIag eTaipeiag augavovtal Katd 15%. H oxéon mmou ek@padel
TOoV V€O MIOBO y wg cuvapTtnaon Tou TTaAloU pioBou X, gival:

%%[ﬂy=x+15 v) y = 1,15x 5) y = 0,15x

a) y=x+
To eupadov evog opboywviou pe TTAUpES X Kai 'y gival 100 cm?. H axéan TTou ekgpa-
{e1 TO YAKOG TOU ¥ WG ouvdpTnon Tou X, €ival:

100

a) y=100x B) y=100 + x y)y:T 0) y=100-x
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AiveTal TeTpdywvo TTAeupds x. H oxéon tmou ek@pddlel To eufadodv E Tou TETpaywvou

w¢g ouvdapTnon Tou X gival:

a) E=2x B) E=x2 y) E =Vv2x2 0) E =4x
N . . ZTHAH A ZTHAH B
O QVTIOTOIXIOETE TIG CUVOPTH- B _ 3 1. 0 1 2
) (@ y=2x+11 i X
05|’g T’r]g OTAANG A’TOU 6|1'r)\’a- Il 102 |1 2 5
voU TTiVOKQ PE TOV TTIVOKA TIHWV
™G oTAANG B. i X -8 -1 .0 1 2
B) y=x*+1 y!1-5 -1 1 3 5
(2tn otiAn B évac mivakag
TIUWV TTEPIOTEUEL.) il x| -3 1. 0 1 2
y 4 2 1 0 -1
() y=1-x
iv) X -3 -1 0 1 2
y 4 2 1 0 2

AZKHZEIZ

Na CUPTTANPWOETE TOV TTIVOKA TIHWYV TWV
TTAPAKATW CUVAPTHOEWV:

ajy=3x-2 x -3 -2 -1 0 2
y
-1 _
B)y=xT Xx -1 0 2 4 5
y

Na CUPTTANPWOETE TOV TTIVAKA TIHWV
TWV TTOPAKATW OUVOPTHOEWV:
a)y=x%+1 Xx-3-10 2 5
y
B)y=x2+3x-2
x-3-20 1 3

y

O1 TIuéG €vOG KATAOTAPATOG NAEKTPOVI-
KWv empBapuvovtal pe @opo 8%. Na
EKQPAOCETE TIG TIUEG Y HE QOPO, WG
ouvapTnNon TWV TIMWV X XWPIg ¢Opo.

‘Evag TwANTAG TTaipvel picbd 600 € Tov
MAva kal Tooo0Td 7% €TTi TOU TTOCOU
TWV TTWANCEWV TIOU TIPAYUOTOTTOIEI.
Na ek@pdoete T0 OUVOAIKO TTO0O0 Y,
TTou Kepdidel Tov PrAva, wg ouvdpTtnon
TOU TTOOOU X TWV TTWANCEWV TTOU
TTPAYMATOTTOIEI.

‘Eva opBoywvio £xel TTAEUPEG WE PAKN X
Kaly (oe cm).

a) Av n TTepiMETPOG TOU opBoywviou ivai
60 cm, va ekQPACETE TNV TTAEUPA Y
WG ouvapTnon TNG TTAEUPAG X.

B) Av 10 gupaddv Tou opBoywviou eival
100 cm?, va ekppdoete TNV TTAEUPd
y WG ouvapTNoNn TNG TTAEUPAG X.

‘Eva TETPAYWVO €XEl TTAEUPA PE PNKOG X

(oe cm). Na ekppdoete 10 eupfadov E
Kal Tnv TrepipyeTpo I TOU TETPAYWVOU
WG OUVOPTAOEIG TOU X. 2TN OUVEXEID, VO
OUUTTANPWOETE TOV TTIVOKA TIMWV:

x 1 2125 B g
E
n

Na CUPTTANPWOETE TOV TTAPOKATW TTiva-
Ka TIHWV TNG ouvapTnong y = 3x — 5:

X 2 -3

y 7 -2

‘Eva auTtokivnto Kiveital ge taxutnta 70

XINIOUETPA TV Wpda.

a) MNoéon améoTacn Ba €xel dilavuoel o€
2 WPEG Kal TTOoN 0€ 5 NUEPES;

B) Na ekppdoete TNV amooTtaon S (o€
XINIOPETpa) TTou Ba €xel diavuoel TO
auToKivnTo WG ouvdapTnon Tou XpPo-
vou t (o€ WpPEg).



- 32 Kapreaiavéc auvretaypévee - I pagiki mapdotaon ouvdpmong

Rompasas APAZTHPIOTHTA FN
A o]
§ Mv’+‘“° HPAY 310 OITAavé oxrua éxouue éva xaptn uiac méAng
E|pm,p,,|é Keviob agTov o1Toio @aivovral ol OUO KEVIPIKES OOIKES ap-
TNPIES TNG TTOANG KAl UEPIKA OIKOOOUIKA TETPAYW-
va.

EKkAnoio : Anpdpieio

':"02”1,'5 ‘Exouyv, emiong, onueiwBei uepika Bacikd onueia
...................... @ g | TS TIOANS, 611w 1) Opdvoia (Kevipiki mAareia kan
onuegio dilacTatpwong Twv U0 BACIKWY Asw@o-

pwv), 1o Anuapxeio, To Eummopiké Kévipo, K.T.A.

Megoiwviké|KdoTpo

ZL@A}E“ lMa va emokepBouue Kammoio ammod autd 1a onueia

Mobbeio (1.x. T0 Anuapxeio), éekivwvrag amo tnv Oudévoia
: TPETTEI va KIvhBoUueE Tpia TETpaywva 1Tpog 1a O¢-

EpefmalApy. Nap &G Tavw oTn Aew@opo Eutuyiac kai éva TeTpdyw-

VO TTPOC Ta TTAvw mapdAAnAa mpog¢ 1n New@dpo

Eunuepiag.

Mvnpeio AnAadn, n 6éon tou Anuapyeiou mpoodiopileral

o™ emakpiBws amrd 1o {elyo¢ Twv apiBuwyv (3, 1).

2A

Eptopik6
Kevieds Ouoiwg, n 6éon tn¢ EkkAnaiag mpoaodiopilsTal a-
Exchnoia Anpapyeio M6 10 {eUyOC TwV apiBuwyv (-3, 1). AnAadn yia va
1 ® maue otnv ekkAnoia éekivwvrag arrd tnv Oudvoia,
TPETTEl va KivnBouue Tpia TeTpdywva mpog 1a api-
oTepd otn New@opo Eutuyiag kai éva TETPAYwVo

oY

-4 31 20 14 o]l 1 20 3

- ® felelq rq mavw, mapdAAnAa mpog tnv Aew@opo
syoio Mot | | SRR
oo ) Na xpnoiuorroijoere 1o dimAavé didypauua (mou
- givar évacg mo amAd¢ xaptng tng idiag moAng), yia
Epeima Apx. Naod va 1mpoadiopioete 1 Béon Kal Twv GAAwV BaoIKWv
2 ® onueiwv NS TéANS TouU aivovral oTov XAapTn.
Auon
ZeKIvwvTag atro Tnv Oudvola (O) éxoupe:
Mvnueio Hpwwv: 1 TeTpdywvo degid kal 3 TTavw, Gpa (1, 3).
Eutropikd Kévtpo: 1 TeTPAyWVO aploTEPA Kal 2 TTAvw, dpa (-1, 2).
Mouacio: 2 TETPAYWVA apIoTEPG Kal 3 KATW), dpa (-2, =3).
ZXOA¢io: 0 teTpdywva apioTepd (n 6€€1a) kal 2 kKATw, dpa (0, —2).
Epeima Apx. Naou: 2 teTpdywva de€Id Kal 4 KATw, apa (2, -4).
Meoaiwviké KaoTtpo: 3 teTpdywva de€id kal 1 KATw, dpa (3, —1).

2U0TNUO CUVTETAYUEVWV

2TNV TTOPATTaAvW dpaaTnPIOTNTA BIATTIOCTWOANE OTI YTTOpOoUUE va TTPOoCcdIopicoulE TN BEan
OTTOIOUBNTIOTE CNMEIOU TNG TTOANG XPENOIMOTTOIWVTAG OUO PBacIkoUg 0dIKoUg AEoveG: TIG
Newodpoug Eutuxiag kar Eunpepiac.
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Tnv 18€a aQuTr UTTOPOUNE VA TNV EQAPPOCOUNE YEVIKOTEPA VIO va TTPOCOIOPICOUNE Tn B€on
OTTOIOUdNTIOTE GNUEioU Tou eTTITTESOU, WG £EAC:

y y y
4A Y v\
3 3 3
M o B M
2 2 2
1 1 1
x' £ X AZ X' A§
-4/ -3/ -2/ -1 O] 1 2| 3 a4l | #-3 -2/ -1 O] 1 2 3 4 HA4-3 -2 -1 of 1 2| 3 4
-1 -1 -1
-2 -2 -2
Y y y’

1. 3xedialouue 600 KGOeTOUS 2. Amo to M @épvoupe mrapaAinin 3. Amo ro M @épvouue mapdAinin
Géoves x'x Kai y'y, ue Koivn TPOGS ToV déova y'y TTou TEUVEI P0G ToV déova X X TTOU TEUVEI
apxn O kai idleg povadeg Tov déova x 'x aTo onueio A. Tov déova y’y aro anueio B.
uérpnong kabwg kai éva la 1o oxnua uag 1o A la ro oxAua yag 1o B
onueio M. avrioToixei oTov apiBud 3 rou avrioTol el aTov apibud 2 rou

déova x'x. Géova y'y.

AnAadn, To onuegio M avTioToixei oTo {eUyog Twv aplBpwy (3, 2) kai cupPBoAieTar M(3, 2).

O 1pwTog aTTd AUTOUG TOUG APIBPOUG AfyeTal TETUNMEVN TOUu onueiou M Kal o delTEPOG
AEyeTal TETAYMEVN TOU anueiou M.
H TeTunuévn Kai n teTayuévn Tou M AéyovTtal ouvTeTayuéveg Tou anueiou M.

AN\G Kal avTIoTPOPWG,
av éxouue éva ouaoTn-
pa agdvwyv OTO €TTiTTEdO
Kal €va CeUyog aplBuwyv

TT.X. TO |=3, 2),
X ( 2

MTTOpoUuE va PBpoupe
éva povo onueio M Tou
emMTTEOOU TTOU AVTIOTOI-
XEi 0710 {eUyog AUTO WG
€SNG:

y y
4K 4K
-3, 5,
3 [ M(=3, 3-) 3
[ ] B [ B
2 2
1 1
x |A x x |A x
Ia 3 =2 -1 O] 1] 2] 37 4 4 3 -2 -1 O] 1] 2] 3] 4
1 -1
-2 -2
y' y'

1. Snuerivouue e A 1o onueio Tou 2. Amo Ta onpeia A kai B (pépvoupE
Géova x’'x TTOU avTIOTOIXEl OTOV mapdMnAeg mpog Toug Géoves
apiBué —3 kai pe B 1o onueio Y'Y Kai XX avrioToixa, mou Téuvo-
ToU G€ova y’y TTOU QVTIoTOIXET vrai o1o onueio M, trou givai To

TOUUEVO LIE OUVTETQYUEVE
aTov apiBuo S §nroup 5 H VHEVES
2 M(-3, 5 )

Hra:

KaBe onpeio Tou emimrédou avTioTolXEi 0¢ éva povo {e0yog OUVTE-
TAYHEVWYV KAl, AVTIOTPOPWG, KABE {eUyOg apIOUWY AVTIOTOIXEI O€ éva
MOVO onueio Tou emITTédou.

21NV TEPITITwon auTh Aéue OTI O dgoveg X'X Kal y'y atmmoteAouv éva
oloTnpa opBoywviwyv agévwyv f amAwg ocucoTnua aiévwy.
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laparnpnosic:
a) 2Ta mapamavw OXAuATa XPNOILOTTOINCAUE KABETOUC GEOVES TWV OTTOIWV Of UOVADES -
TPNCNG €xOUV TO idI0 UNKOC. Eva TéToio aUoTnua AéyeTal opBOKAVOVIKO aUoTnua a§ovwy.
Orrwg Ba doUue Ouws TAPAKATW, UTTAPXOUV TTEQITITWOEIS OTIS OTTOiES €mIBAAAsTal va
XPNOIUOTTOINOOULE oUOTHUATA aéOVwV UE SIAPOPETIKOU UNKOUS HOVADES UETPNONS OTOUS

aGéoveg x'x kai y'y. uaikd, éva Térolo auaTnua Oev gival 0pBOKAVOVIKO.
2Ta EMOUEVA OXALATA -EKTOC AV aVAQEPETAI OIAPOPETI-

y
Ka- Aéyovrac ouarnua aéévwv Ba gvvoouus opBokavo-
VIKG ouaTtnua aéévwy. 20 teTapTUopIo | 10 TETARTNHGPIO
B) To guotnua twv aéovwv xwpilel 10 ETITEOO O€ TEOTELA (=+) (+4)
uéon 1mou Aéyovral TeraprTnuopia. >ro OITAavo oxnua X x;
onueIwvovTal Ta TPOoHUA TNS TETUNUEVNS KAl TS TETAY-
Hévng o€ KGBe TeTapTnuopIo. 30 TerapTpopIo [ 40 TETAPTHOPIO
(=) (+-)
y/
Fpa@ikn TTapdoTaon cuvapTnong
APAZTHPIOTHTA [N
Aiverar n ouvaprnon y = % 555,
a) Na cUPTTANPWOETE TOV TTIVaKA TIUWV: x 4 -2 0 2 4

y
B) Ze éva ouaTnuUQ GUVTETAYUEVWY VA TTAPACTACETE TA ONUEIA (X, y) TOU TTAPATTAvW TTiVaka.
y) Na evwoere pe ypaupés ta onueia autd. Ti ypauun oxnuari¢erai;
0) Na emavaAdBere ra mapamavw Bnuara (a), (B) kai (y) yia tnv idia cuvdptnon y = % &
XPNOIUOTTOIWVTAS TOV TTAPAKATW TTIVAKA TIUWV. TI TTAPATNPEITE;

x -4 -3 -2 - 0 1 2 3 4
y

g) Tiypauun 6a oxnuatioTei, av XPNOIUOTTOINCOUNUE EvaV TTIVAKA TIUWYV LIE TTOAU TTEQLICTOTELA
euyn TIUWv;

Auon
a) Nax=-4 givar  y= %(—4)2 = % - 16 = 8.
= _ 1 = l _92)2 = l . =
Nax=-2 civai y 2( 2) > 4=2.
_ . _ 1. o
MNax=0 gival y = 5(0 =0
MNax=2 gival =l(2)2=l-4=2
y=2 2 :
MNax=4 eivai y=l(4)2=l-16=8
2 2
ETopévwe, 0 THVaKAC TIHWV gival: x -4 -2 0 2 4
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B) Ta Ceuyn (x, y) TTOU TTPOKUTITOUV y) EviovovTtag pe mn ocipd Ta onueia A,
atrd ToV TTapaTTdvw TTiVaKa gival: B, O, I kar A oxnuarTieTal pia TTOAU-
(-4, 8), (-2, 2), (0, 0), (2, 2) ka1 (4, 8) YWVIKI YPOAUMA.

TTOU avTioToIXoUuv oTa onueia A, B, O, I
Kal A TOU TTOPOKATW OXAHATOG.

10ty 10y

9 A 9 A

8 8

7 \ 7 /

6 6

5 5

4 \| ¢ /

B |3 r B 3 r

2 2

1 X 1 X
5 43-2-10| 1 2 3 4 5 5 -4 -3-2-10| 1 2 3 4 5

-1 -1

2 -2

5) Opoiwg éxoupe: X -4 -8 -2 -1 0 1 2 3 4
y 8 45 2 05 0 05 2 45 8

Ta onueia Twpa gival TEPICOOTEPA Kal N TeEBAAcPEvVN ypauu TTou oxnuatifeTal polddel

ME KAPTTUAN.
100y 10hy
9 A 9 A
8 8
’ \ ’ /
6 6 /
Ze 5 °H Z 5 )‘ H
‘ \ 4/
D 2 1 D 2 1
oe 1| eE X @\I\l/(E X
-5 -4 -3 -2-10(1 2 3 4 5 -5 -4-3-2-10 1 2 3 4 5
—1 -1
2 -2

€) AG XpPnOIMOTTOINCOUNE €vav TTIVAKA TIMWYV PE TTOAU TTEPICOOTEPA CeUyn. INa TTapadelyua:

x -4 -39 -38 -37 -36 .. O .. 36 37 38 39 4
y 8 7,605 7,22 6,845 6,48 6,48 6,845 7,22 7,605 8

O1mwg TTapatnpoUhe OTa TTAPAKATW OXAMOTA, N YPOuun TTou Ba oxnuatioTei Ba eivai
KOUTTUAN.
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=
S

\y 108y
\ J
9 9
: g : °
L] @
o L
° 6 ° 6 ;
«.. 5 K] i 5 ‘1
®
v ! S LK s
) 3 g 3
o | 2 ‘.. 2
Yo 1 @ Se 1 f
%ese° £ | 2® £
-5 -4-3-2-10|1 2 3 45 -5 -4-3-2-101 2 3 45
-1 -1
) -2

‘EoTw 611 £XOUpE pio CUVAPTNON ME TNV OTToIx éva MEYEBOG Yy EKQPPATETAI WG CUVAPTNON
€VOG GAAou peyéBoug x. Ovopddoupe ypa@Iikl TapdoTaon ThG ouvdpTnoNng OUTHG TO
OUVOAO OAWV TWV CNUEIWY TOU ETTITTEDOU ME CUVTETAYMEVEG (X, V).

H ypa@ikr TTapdoTacn Piag ouvaptnong divel Pia «ETTOTITIKA» €IKOVA TNG ouvdapTNOoNG auThg
Kal pag BonBdel va avTAooupEe XPACIUES TTANPOQOPIES YIO TN OXEON TWV METABANTWYV X KAl Y.

EPAPMOTH 1

Na Bpeite 11¢ ouvreTayuéves Twy anueiwv A, B, I kai A Tou TapakdTtw oxnuarog.
TI OUUTTEPAIVETE;

Aion: Mapatnpolue 611 amd Ta onueia A kai I ol KGBeTeG

TTPOG Tov Afova y'y avTigToixoUuv oTo onueio O, otrdTe 4“3’

auTd Ta onueia £xouv TeTayuéves 0. 3B

Apa gival A(2, 0), I'(-3, 0). 5

Ouoiwg, atd Ta onueia B kar A o1 KGBeTEG TTPOG TOV .

agova x’'x avtigTolxoUv oTo onueio O, oTrdTe TA ONUEia I ) A X
auTd éxouv Tetunuévn 0. Apa eivai B(0, 3) kai A(0, —4). | -4 -3-2-10[ 1 2 3 4~
AnAodn: i

KaOs onucio tou aéova x'x éxel terayuévn 0 kai Z

KdOs onucio Tou déova y'y éxer retunuévn 0. j A

EPAPMOTH 2
Aiverar to onueio A(3, 2). Na Bpeite 10 cuuuETPIKO TOU A WS TTPOC:
a) tov Géova x'x B) tov déova y'y  y) tpv apxn O twv aédvwy.
lNoieg gival o1 CUVTETAYUEVES TWV ONUEIWY QUTWV;
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Auon:

ATé To A @épvoupe kGBeTe¢ AM kai Al oToug Ai M A
agoveg xX'x kal y'y. 2
a) [Mpoekteivoupe TNV AM katd Tunua MB = MA. 1
To onueio B gival To CUPPETPIKG TOu A WG TTPOG M
Tov GEova Xx'x Kal €xel ouvTeTaypéveg (3, —=2). | 3 -2 -1 1 2/ 3] x
B) Tpoekteivoupe Tnv Al kaTd TuApa MNA = MA. 1
To onueio A gival To CUMHETPIKG TOu A WG TTPOG

TOV G&ova y'y Kal £XEl CUVTETAYMEVEG (=3, 2). r 2 F

y) Evwvoupe 10 A pe Tnv apxrf O Twv agdvwy Kal
TpoekTeivoupe Katd TuApa O = OA. To onpeio I gival TO CUPPETPIKO TOU A wg
mpog Tnv apxn O kai éxel ouvTeTayuéveg (—3, —2).

E¢APMOTH 3

Auon:

Aivovral ta onueia A(2, 3) kai B(10, 9). Na utroAoyioere tnv amoéoracr roug AB.
TI oUUTTEPAIVETE;

Zxnuarti¢oupe 10 opBoywvio Tpiywvo ABIT Tou ditTAa- 104y )310 9
voU oxApaTog. TOTe To onueio I €xel CUVTETAYUEVEG Z
(10, 3), omote Al =10-2=8 kar B =9 -3 =6. z

5)
A6 To MuBaydPEI0 BEWPNHA £XOUNE OTI: o e .4 .

2 3
ABZ:Ar2+Br2 r’] —3—2—1:(L)1234567891Dﬂ12é
AB? = 82 + 62 n =
AB? =100 n =
AB =10
IevikoTEPQ:

Av divovtal duo onueia A(x,, y,) Kai B(x,, y,), N amméoTtacr] Toug utroAoyieTal ammo

ToV TUTTO: AB = \/(Xz_xl)2+(y2_y1)2'

EPAPMOTH 4

‘Exer diamotwOei o011 10 vepd TN BdAacoac dev Exel mavrou Thv idia Bgpuokpaoia.
Ooo mo LBabid kareBaivouue, 1600 1m0 KPUO Viverar 10 vepo. Eva wkeavoypapiko
OKAQOC Kavel ueTpnoeic Bepuokpaaiac o€ diapopa Babn aro Bépeio Alyaio, ue T1a €N
arroreAéouara:

X 0 50 100 200 400

T 28 20 17 12 <

omou T c¢ivar n Bepuokpacia (oe BabBuous¢ KeAoiou) n omoia peraBailerar wg

ouvdpTtnaon Tou BAEBoug x (o€ UéTpa).

a) Na kavere 1n ypagikn mapaaracn Mg ouvaptnong autig.

B) Na xpnoiuommoInCETE TN YPAPIKH TTAPACTACN YIa va eKTIMROETE TH Bgplokpacia
TOU vePOU o€ BaBog 500 uéTpwv.

y) Ze moio Ba6og ammo v em@adveia tng 6dAacoac n Bspuokpacia eivar 15°C;
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—

Abon: o) I’ éva clotnua afdvwv ToTToBETOUUE TO
onueia pe ouvtetayuéveg (0, 28), (50, 20),
(100, 17), (200, 12) ka1 (400, 9).
XpnoigotroloUue €va PN opBOKAVOVIKO
oUoTNUa agdvwy. ZToV agova x’'x n povada
METPNoNG avTtioToixei o 100 péTpa, evw

w
o‘

&
e

N
(=]

bepuokpaaia vepou oe °C
(6)]

b2
oTov dgova y'y n povdada péTpnong avTi-
oToIXEi o€ Beppokpacia 5°C. ZTn ouvéxela, 10 ~
EVWVOUWNE PE Mia KAUTTUAN Ta onueia auTtd. 2 \!\R'
B) T va Ppoupe Tn Oepuokpacia Tou Y >y
vepou o€ Babog 500 péTpwy, atrd To onueio O 100130200 300 ,‘;00 500,
pe TeTuNPEVN 500 Tou Agova x'x QEpVoupE Babog o¢ piérpa

euBeia TTapdAAnAn oTtov dfova y'y, TTOU TEPVEI TN ypA@IKN TTapdoTacn OTO
onueio P. £1n ouvéxela, atmo 1o P @épvoupe TTapdAAnAn Tpog Tov dgova x'x, TTou
TéEPVEl TOV AEova y'y 01O onueio pe TeTaypévn (epitrou) 8. Apa, n Bepuokpaacia
o€ Bd&Bog x = 500 m civai (trepitrou) T = 8°C.

y) Ta va Bpouue oe 1moi0 BAB0OG n Bepuokpacia cival 15°C, @épvoupe atd TO
onueio pe teTaypévn 15 tou Ggova y'y mapdAAnAn mTpog Tov Ggova X'X TTou
TEMVEI TN YPOQPIKA TTOPACTOCN OTO ONUEI0 . £TN CUVEXEID, aTTd TO £ QEPVOUE
TAapdAANAN TTpog Tov Ggova y'y, TTou TéWvEl Tov Afova x'X OTO Onueio pe
TeTunuévn (trepitrou) 130 m. Apa, n Bepuokpacia eival 15°C oe BaBog (TTepiTrou)
x =130 m.

EPAPMOTH 5

Na oxedidoete Tn ypaQIKn TAPAoTacn NG ouvapTnNOong y = x°.

Abon: IxnuartiCoupe, KaTapxag, évav Tivaka TINWY TNG ouvapTNONG.
x -3 -2-1 0 1 2 3

9 4 1 0 1 4 9
y j*
2Tn ouvéxela, TotroBeTolue o' éva ouoTnua

afOvwV Ta onueEia HE OUVTETAYUEVEG (X, Y) TOu \
Tapamdvw Trivaka. ‘ETol, Ppiokoupe Ta onueia \
A(-3, 9), B(-2, 4), T'(-1, 1), O(0, 0), A(1, 1),

E(2, 4) ka1 Z(3, 9). \
2Tn OUVEXEID, EVWVOUME ME TN OEIpd Ta onueia B\
autd. H KauTTUAN TTOU TTPOKUTITEN €ival N YPAPIKN

mapdoTacn TG ouvdapTnong y = x2. \

ko
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1.

EPNTHZEIZ KATAVOHZHZ

Na avTioToIxioeTe 0€ KABE ONUEIO TIGC CUVTETAYUEVEG TOU:

Znueio  ZUVTETAYMEVEG é“
2, 3)
A (2, ,
(3, 2)
— 1
5 2.9 .
(=3,2) -3 -2-10] 1 2 '
(-2, -3) I
r (-3, -2) .
(2, -3) r A
A (3, -2) -

Na CUPTTANPWOETE TOV TTiVOKA, OTTWG QAiVETAI OTO TTAPABEIYMA TNG 1NG YPANMNAG.
ZUMMETPIKO TOU A ZUMMETPIKO TOU A ZUMMETPIKO TOUu A

Znueio A , ,
WG TTPOG TOV X'X WG TTPOG TOV Y'Yy wg TTpog 10 O
(-2, 3) (-2, -3) (2, 3) (2, -3)
(3. 5)

(=3, %)

(=3, -5)

(3, -5)

% A

210 dITTAAVO oxAMa gival: 5| /*\
a) AB < AT, B) AB>AlI y) AB=Al A \
Na emAéEETE TN OCWOTH ATTAVTNON. ﬂr/// 3 \

-
o
w

X
3 -2-10 1 2 .
270 dIMAAVO oxnpa: R
a) A: A <90° B:A=90° TI: A>90° yA
° A(2 5)
9
B) A: epb=5 B: epb= % I epB= % A: epB=1 4 /‘\
y) A: AB < Al B: AB=Al T:AB>Al 2
B . anal
0) A:epe=3 B:epp =5 T:epop=1 A:epp=2 327101 123456 7x

Na emAEEETE TN OWOTA aTTAVTNON.

=

270 JITTAQVO oxXAMa BivETAl N YPAPIKN TTapdoTaon

MIag ouvapTnong.

:.\cbcncv

a) yia x=1, givar y = ........ A:—1 B:2 I:3 A:5 o

B) yiax=3,civar y=........ A1 B:2 I3 A5

y) yiay=6, cival x = ........ A:-1 B:2 TI:3 A5 1 x
d) yiay=2, gival X = ........ A:—1 B:2 TI:3 A5 323101234567 "

Na emAéEeTE TN OCWOTH ATTAVTNON.
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AZKHZEIZ

27O TTOPAKATW OXAUA VO BPEITE TIG CUVTETAY-
Méveg Twv onpeiwv A, B, I, A E, Z, H, © kai |.

R“y
2l
9
r N A
fe)
2
) 1 B
N (0] X
E
Z
A
y/

2’ éva TETPAYWVIOUEVO XOPTi va oxedIAOETE
éva oUoTNUa agOVWV Kal VO ONUEICETE TA
onueia: A(=3, 2), B(-0,25, 1), (0, —%%

A(—%, —%), E(—\/E, 0), Z(2,4, -3,2).

Aivovtal Ta onpeia A(=3, 4) kai B(2, —%).
2€ TETPAYWVIOUEVO XapTi va PBpeite TIg
OUVTETOYMEVEG TWV CUMPUETPIKWY  TOUG
OnUeEiwv wg TTPog Tov agova x’x, Tov aova
y'y kai Tnv apxn O Twv agdévwy.

a) ZTO TTapPOKATW OXAUO Va BPEITE TIG CUVTETAY-
MEVEC TwV onueiwv A, B kai I

B) Na emAé€eTe TN cwWOTA aTTdvTnon.
i) To unkog Bl 1coUTan peE:

A:1+3=4 B:2-2=0
M3-1=2 A: —1-3=-4
i) To uAkog Al 1coUTal E:
A:3-3=0 B: 1+2=3
MR1-2=-1 A 2-1=1
Aol lo¢€-
D on 6 it | | e A
piywvo
ABI ¢ivar opBo-
ywvio oto I, va |,
, X X
eTTaAnOeloeTe e 0 >

™ ponbeia ToOU B

7 ‘Eva 1Aoio T

MuBayodpeiou Bew-

pPAMATOG OTI N aTTO-
otaocn AB cival ion y’
MeE 5.

Na Bpeite TIG AmMOOTACEIG TWV TTOPOAKATW
onueiwv atmoé Toug agoveg X'X Kal y'y.
a) A(3,5) B) B(=3,2) ) (0, -4)

Na BpeiTe TIG ATTOOTACEIG TWV CNUEIWV:
a) A, 5) kai B(5,1)  B) A(=2, 1) ka1 B(2, =3)
y) A(3,-5) kai B(-2,-5) 8) A(-5,-7) kai B(-5, 2)

15

KIvVEiTal ME
Taxutnta 8
MiAla TNV wpa
Kal  KateuBu- !
VETAl  TTPOG Ig A
T0 Aipavi A,
H 6éon tou TTAoiou wg TTpog €va ouoTnua
ouvTETAYUEVWY ME apxn To A Kal povada
péTpnong 1o 1 piAl, gival (=8, 15). Xe moéoN
wpa Ba @T1doel oTo ApAvi;

s

Y

H mieon P (og cm Hg) Tou aépa wg ouvdp-
Tnon Tou Uwoug h ammd 10 £da@og aiveTal
OTOV TTAPOKATW TTIVAKA.

Yyog h oe xihidpetpa 0 1 2 3
NiconPoecmHg 76 68 60 52

a) Na kaTaokeudoeTe oe opBoywvio oUoTn-
MO CUVTETAYMEVWY TN YPOQIKA TTapdoTa-
on Tng ouvapTNONG AUTAG.

B) Moia ival n Trieon o€ Uwog 1,5 km atrd 10
£00(0g;

y) Z& Toio UWog n Triecn eival TTepitTou ion
pe 70 cm Hg;

H Beppokpacia T Tou aépa wg ouvapTnon
Tou UWoug h @aiveTal oTov TTAPOKATW TTiVAKA.

“Yyog h og xihidperpa 0 1 2 3
Ogppokpacia Toe °C 22 16 10 4

a) Na kaTaokeudoeTe oe opBoywvio ouoTn-
MO CUVTETAYMEVWY TN YPOQIKA TTapdoTa-
on NG ouvapTNONG QUTAG.

B) Moéon mepitou eival n Beppokpacia Tou
agpa ae Uwog 500 pétpwy;

y) Ze moio Uyog n Bepuokpacia Tou aépa
gival Tepitrou 12°C;

10 Otav éva cwpa (T7.X. pio JTTaAa) TTEQPTEN OTTO

éva WnA6 onueio (1M.X. amd Tov TeAguTaio
0poQOo £vOG oupavofuaTn Uywoug 100 m) dev
KIveiTal opaAd (ue oTaBepn TaxuTtnTa), aAAd
EKTEAEI ETTITAXUVONEVN Kivnon. ZTOV TTAPAKA-
Tw Trivaka @aivetal N améoTacn X TTou dla-
vU€El TO CWPA WG ouvdpTnon Tou Xpovou t.

t(s) 0 1 2 3 4

x(m) 0O 5 20 45 80
Na kartaokeudoere g€ opBoywvio cUaTnUa
™ YPAQIKAR TTapdoTacn Tng ouvapTnong
QuTnG.
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Nood avdAoya - H cuvdpTtnon y = ax

21nv epnuepida diaBdlouus diGpopes YPAoeIS, OTTWS:

«... N Tiun ¢ Bevlivng ueiwbnke avaloya ue tn uEiwon Tou
erpeAaiou...». O1 pdoeis autég mapouoiadouv éva Tooo va
ueraBdaAAeral o€ oxéan ue kamoio dAAo.

O1rwg yvwpifoupe, dUo TTood Aéyovtal avaAoya, OTav TTOAAG-
TAaoIafovTag TIG TINEG TOU €vOG TTOoOU HE évav aplBuo, ToTe
Kal ol avTioToIXeg TINEG ToUu AAAou TTOAAaTTAOCIAdoVTal PE TOV
idlo apiBpo.

APAZTHPIOTHTA FN

Aivovrail técoepa TeTpdywva ue mAsupés (o€ cm) 0,5, 1, 1,5 kai 2.
a) Na ouutmmAnpwoere Tov mivaka

05 1 15 2
TEPIMETPOG Y

Aéyog %

B) Na ekppdoere TNV TEPILUETPO Y EVOS TETPAYWVOU WS OUVAP-
TNON TOU AKOUS X TNG TTAEUPAS ToU.

Auon

a) lNax=0,5n mepiperpog civary =0,5+0,5+ 0,5+ 0,5 = 2.
Ouoiwg, Bpiokoupe TNV TTEPIYETPO Kal OTIC AAAEG TTEPITITWOEIG,
TToU €ival avtioToixa: 4, 6 kai 8.

ETtiong, yia Tov Adyo % EXOUE:
2 _, 4_, 6 _ 8 _
0,5—4, 1—4, 115—4 Kal 2—4

05 1 15 2
TEPINETPOG Y (M) 4 6 8

WSS 4. 1 4 4

X

B) Mapartnpoulue 611 0 AGYOG % gival otaBepdg TTavToTE KAl

ioog pe 4.
Apa % =41 y=4x. H oxéon auth ek@palel TO y wg

ouvapTnon Tou X.

2e TOAAEG TTEPITITWOEIG XPEIAJETAI VA XPNOIMOTTOIROOU-
ME Kal apvnTIKEG TINEG TNG METABANTAG X OTNH OuvAPTNON
y = OX.
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APAZTHPIOTHTA N

A@oU oUUTTANPWOETE TOV TTAPAKATW TTIVAKA TIUWV, O OTT0iOg

TEPIAAUBAVEI Kal QpVNTIKES TINEC TOU X, VA KATAOKEUAOETE TN

YPAQIKH TTapdorTacn NG ouvaptnong y = %x. TI TapartnpeEite;

BE : > 1 o 1 2 3

AUon 1
Max=-3 eivar y = >(-3) = -% =15,

Ouoiwg, Ppiokoupe TIG UTTOAOITTEG TIMEG KOI GUPTTANPWVOUE

TOV TTivVaka.
ll -3 -2 -1 0 1 2 3
7} 15 -1 -05 0 05 1 15
1’15 e 2& opBoywvio ocUOTNUA AEOVWYV TTAPICTAVOUUE TA ONUEia
0 0,5 > x| ME OuvTETAYMEVEG Ta Celyn Twv TIHWV TOU TTiVOKA.
-3 -2 -1.-0 o5l 2 3 " MapatnpoUue OTI Ta oNUEia autd Bpiokovtal TTavw o€ JIa
-1 guBceia TTou diépxeTal amd Tnv apxn O.
P i e -1,5
yl

H ypa@iki mapdoTacn TnGg ouvdpTnong y = ax gival pia guBeia mou SiEépxeTal amrod
TRV apxn O Twv agovwv.

Ortav avagpepduaoTe oTnv €ubegia, TTOU €ival N ypa@ik TTapdoTacn Tng ouvaptnong y = ax,
TOTE A€PE: n euBeia pe eCiowon y = ax f atmrAwg n eubeia y = ax. O d¢ovag x'x gival n euBeia
pe e€iowon y = 0x, dnAhadn y = 0.

H kAion Tng guB¢giag y = ax

y

Mapatnpoupe 6T oTNV €uBeia y = ax 0 AGyog X gival ravra oTabepdg Kal icog pe a, dnNAadn:

% =q, yia x # 0. O Adéyog autdg Aéyetal KAion Tng gubeiag y = ax.

MNa Tapdadeypa, n eubeia y = —2x €xel KAion —2.
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EPAPMOTH 1

2¢ opBoywvio auaTnua CUVTETayUEVWY va oxe0IGoeTe Tnv eubecia ue eéiowan y = —0,6x.

Abon: H ouvaptnon y = —0,6x £Xel ypaQIKn yA

TTapdoTtacon pia euBeia TTou dIEpXETAI 2
amoé v apxf O Twv agévwy. \\ 18T
Etropévwg, mpétrel va Ppoulpe €éva N 124
aKOpa onueio TNG. N 0,6,,l
Na x=3¢eivaiy=-06-3=-18. | X X
Apa, n eubsia TTEpVAEl aTTd TO ONUEio -8 -2 -1 0 12 3
A(3, —1,8). H ypa@ikiy Tn¢ TTapdoTa- _0’6"_1 N
on @aivetal gTo SITTAQVO OXuA. -l2r N

-18

) y =-0,6x
y

EPAPMOTH 2

Na mapaocraBolv ypa@ikd o1 cUVAPTNOEISC Y = X Kal Y = —X.

Abon: H ouvdaptnon y = x £XEI YPOPIKI TTAPACTACH MIa £UBEia TTOU yA
Oiépxetal ammd tnv apx O. 'Eva delTepo oOnueio NG
TTpoodiopieTal divovTag HIa TuXaia TIP OTO X €KTOG TNG 1 |
undevikng. MNa x = 1 eivaly = 1, apa n eubeia diEpxeTal amo |,/ .
10 onpeio A(1, 1). H ZnToupevn eubeia civar n OA. Opoiwg, -1 1
Bpiokoupe OTI N ypagikr TapdoTtacn TGy = —x €ivair n OB. ‘
Maparnpnaon: H subcia pe eéiowaon y = x givai dixorouog g 1ng -1
Kal 3n¢ ywviag twv aéovwy kal n'y = —x givai SIX0TOUOS THS 2NS y’

y==X y=Xx

A(1,1

 B(1,-1

Kal NS 4n¢ ywviag.

E¢APMOTH 3

Na Bpeite Tnv eficwan ¢ eubeiag mou diEpxeTal ammd TNV apxn Twv aédvwy Kai 10
onuéeio A(-2, 1).

Abon: To onpeio A €xel ouvteTayuéveg x = —2, y = 1, ommdTe n KAion Tng euBeiag cival

a

=l
X

= _—; = —%. Emopévwg, n egiowon Tng eubciag eivar ny = —%x.

ESAPMOTH 4

Eva moAukardotnua kaver ékrrwon 20% o€ OAa Tou ta €idn.

a)
B)

y)

loéon ékmrrwon avalAoyei o’ éva Jeuydpl Tamodrold 1O OTTOI0 KOOTICel apyIKG
100 €; lNoia givar n niun mou Ba 10 ayopdoouue UETE THV EKTTTWON;

Na ouummAnpwaoere Tov dimAavo mivaka,  ApXIKA TIMA X 100 200 50 80 150
HE TIS TIHES OlapOpWV EIOWV TOU KATA-  ‘Exkmrwony 20

oruaro¢ kai va eéetdosre av €ivai
avdAoya ta 1mood X, y Kal 1a Tood X, w.
Na ekppdaoere Ta TOOA y Kal W WS OUVAPTHOEIS TOU X.

TeAkA TIHAR W 80
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20

100 - 20 €, omoTe Ba TO ayopdooule

Abon: a) H ékmrwon mou avaAoysi givar 100 -
100 - 20 =80 €.

Apxikq Tigg x 100 200 50 80 150

B) Owoiwg, pe 10 epTua (O) CUNTIANPW- | Exmrony 20 40 10 16 30

VOUHE TOV TIIVOIKL: Tehikq Tipg w 80 160 40 64 120

, o .Yy _20 _40 _10 _16 _ 30 _
y) Ta 'ITO’O'G X Kal 'y gival avaAoya, yiaTi: X =100 200 - 50 80 ~ 150 - 0,2.
Emopévwg, y = 0,2x.
w_ 80 _ 160 _ 40 _ 64 _ 120

Ta 'ITO’O'G X Kal w €ival avaAoya, yiaTi: i 100 ~ 200 ~ 50 — 80 ~ 150 =0,8.
Emopévwg, w = 0,8x.

EPRATHZEIZ KATAVOHZHZ

1 Ta 100G X KAl 'y €ival avaAoya.

a) Na ouptrAnpwoeTte Tov dITTAaVS TTiVaKa TIHWV. x 2 4

y 5 15

B) Tlolog atd Toug TTAPAKATW TUTTOUG EKPPACEl TO Y WG CUVAPTNON TOU X;

A:y=5x, B:y= %x, MNy-= %x, A:y = 0,4x.

Na emAéEeTe TN CWOTH ATTAVTNON.

2 Mola atd TIg TTOPAKATW €UBEies gival n y = 3X;

YA YA
3 2
2 2 Ay Ay
1 / \ 1 1
x| X NG X X - X X ol R
| 1 1ot 17 -3|-2[-1 O ~42 37 -3}-2] =4 12 37
it 1 =t =t
/ \ y y
y y

3 Mol amé mig mapakdTw eubeieg €xel kAion —%;

1 1
ay=3x PB)y=-3x y)y=3x 0 y=-3X e)y=x—%-

Na emAéEeTe TN CWOTH ATTAVTNON.
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AZKHZEIZ

MNvwpifovtag 611 Ta TTOCd X Kal y gival

avaAloya:

a) Na ouptrTAnNpwoETE TOV TTOPAKATW
TTiVaKa TIHWV:

x 1 2 5
y 6 21 30

B) Na ekQpPACETE TO Y WG OUVAPTNON TOU X.
y) Na TTapaocTAoeTe ypa@Iikd Tn cuvdp-
TNon auTh.

Na oxedidoete oTo idlo ouoTnua opbo-
ywviwv afévwv TIG eubeieg:
y = 2%,y = 3x Kal y = 5x.

Na oxedidoete 1o idlo auoTnua opbo-
YWViwv agovwy TIG EUBEIEG:

y=5X Kaly= —%x.
‘Eva KivnTé KiveiTal ge atabepr) TaxutnTa
u =5 m/s. Na ekppdaoete 10 didoTnpa S
TToU diavUel wg ouvapTnon Tou Xpovou t.
Na TTapacTACETE YPAPIKA TN ouvApTNon
auTA.

Bpeite Tnv €€icwon Tng €ubegiag n otroia
OIEpYETal aTTO TNV apXf TwV afdvwv Kai
atrd 10 onueio A(2, 6).

Na oxedidoete o€ opBoywvio ouaTnua
agévwy pia euBeia n otroia va diEpxeTal
ammo v apxni O Twv agdvwy Kal va €xel

KAion %

71

7 Na Bpeite v KAion piag eubeiag n otroia

9

va diépxetal amd Tnv apxn O Twv ago-
VWV Kal atro 1o onueio A(-1, 3).

O1 TIUEG TWV QYPOTIKWY TTPOIOVTWV O€
Hia xwpa auéndnkav katd 20% o’ évav
Xpovo.

a) Na Bpeite TN oxéon TTou eKQPACel TIG
VEEG TINEG Y TWV AYPOTIKWYV TTPOIo-
VTWYV, WG OUVAPTNON TWV TTAAIWV TOUG
TIMWV X.

B) Na oxedidoete Tn ouvdpTnon.

y) Mg 1n BonBeia Tng Tapatmdvw cuvdp-
TNoNG va BpeiTe:

i) Tn onpepIvA TIPA VOGS TTPOIGVTOG TTOU
gixe épuol 7 €.

i) Tnv TTEPOIVN TIU £VOG TTPOIGVTOG TTOU
Exel Twpa 7 €.

H 1coTiyia Tou Eupw €vavti Tou AoAAapiou

TNV 21/7/03 ATav 112 $ yia 100 €.

a) Na Bpeite TN oxéon TToU eKPPALEl TNV
TIUA y o€ dOAAGPIA VOGS TTPOIGVTOG WG
ouvapTnon TNG TIKMAG X TOU TTPOIOVTOG
autou o€ Eupw.

B) ATTO Tn ypa@IkA TTapAaoTaon va BpEiTe
KaTd TTpooEyyion TNV TiuA o€ doAAdpIa
EVOG QEPOTTOPIKOU €l0ITNPIOU  TTOU
KooTiCel 250 €.

y) ATTO Tn ypa@Ikr TapdoTaon va Bpeite
KaTtd TTpocéyyion TNV TIUN o€ Eupw
€VOG aEPOTTOPIKOU €I0ITNPIOU KOOTOUG
250 $.
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H eub¢cia pe e§iowony =ax + 3

2TIG TTPONYOUUEVEG TTapaypd@oug Pdbaue 6Tl n ypagikr TTapdoTacn TG ouvapTnong y = ox
gival euBeia, n otmoia digpxeTal ammd TNV apxf O Twv afdévwy. Ze autr Tnv Tapdypagpo Ba
MEAETACOUNE TN YPAPIKA TTAPAOTACH TG oUVAPTNONG Y = ax + B. AG doupue éva TTapddelypa:

APAZTHPIOTHTA KN

To kivnTé TG Kartepivag.

H Karepiva éxel kKivntd thAépwvo ue xpéwaon 0,9 € yia KABe

AerrTé ouidiac.

a) Av ovoudooupe x 10 XpOvo ouiAiag (O€ AETTTG) Kai y TO TTO0O
mANpwunNg (o€ €) moU AVTIOTOIXEI, VO OCUUTTANPWOETE TOV
TTAPAKATW TTivaka.

Xpovog opiAiag x [l 5 10 15 20
Moogd TAnpwHNg y [NIK:]

Na ekppdoete TO y WS OUVAPTNON TOU X KAl va OXEOIACETE
og ouaTtnua aéovwv Tn ypaQikn mTapadaracn g ouvapTn-
ong autig.

B) H tnAspwvikn eraipegia xpewvel kai 10 € mayio Tov unva.
Na ouutTAnpwaoere Tov TAPAKATW TTivaKa [IE TO VEO TTOOO
mANpwunNgS y ue tnv mpoobnkn kai twv 10 €.

Xpovog opiAiag x 1 5 10 15 20

Mood wANnpwWHNAG opIAiag

Mayio
2UVOAIKO TT0GO6 TTANPWHNAG Y
Na ekppdoere 10 véo TTOOO TANPWUAS ¥ WS ouvapTn-

on ToU XpOovou ouidiag X Kai va OXEQIATETE T YPAPIKH
mapdoracn THG ouvdpTnong aurng oro idlo ouoTnua

OUVTETQYUEVWV.
y y) Tioxéon éxouv ol BUO QUTES YPAPIKES TTAPACTATEIS,
0 y = 0,9x
9 Adon
5 a) Max=5¢vaiy=0,9-5=45F€.
i //‘ Ouoiwg, Bpiokouue Ta uttdAoITTa CeUyn TOU TTiVAKA.

1 A el 1 5 10 15 [ 20
il /- LRV 09 45 9 135 18
y

Mapatnpoupe 0TI Ta TTOOd X Kl 'y €ival avaioya, yiaTi i 0,9

ny = 0,9x. H ypa@ikr} TTapdoTtacn Tng ouvaptnong auTng

,/ . gival pia nuieuBeia TTou apyicer ammd TNV apxn Twv agdvwyv

T nuEE > Kal £Xel kAion 0,9, 6TTwg @aivetal aTo dITTAAvVO oxnUa.

QPN w AT
N\
N\
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YA

‘ B) EUKoAa ocuptTTAnpwvouue TOV TTivaka TTPooBETOovVTag
OTO TTOOO TTANPWHNS Kal To TTadyio Twy 10 €.

)2 1 5 10 15 20
/ (Il XL RIS T VI [KJIIN(4 09 45 9 13,5 18
B T <10 <10 +10 +10 +10
- RN Ied 10,9 14,5 19 (235 | 28

) . H véa ouvdptnon Tou eK@PAlel TO OUVOAIKO TT000
)4 /| TTANpwung givary = 0,9x + 10.

4 / TotmroBeToUpe oTo oUGTNUA afdvwy Ta véa Ceuyn (X, Y)
TOU TTAPOTTAVW TTIVOKO TWV OTTOiwV N TETAyPEVN €ival
au¢nuévn katd 10 povadeg. Av evibooupe Ta véa autd
/ onueia, TapaTnPoupe OTI N YPaPIK TTapdoTacn Tng
4 ouvdapTtnong y = 0,9x + 10 givail nuiguBeia TTapdAAnAn
"‘/ TPOG TNV nuieuBeia y = 0,9x, petatommopévn kata 10

/] X POVABEC TIPOC TA TTEVW OTOV GEova Y'y.
1234567891011121314151617181920

Ne

M=

n

NN o I R R D
OPNWw RPN oBSERERa I6SIRNEBREINNEBS

H ypa@iki rapdoTtaon Tngy = ax + 3, B#0 eival pia gubeia
mAPAAANAN TNG gubBtiag pe e§icwon y = ax, TTou SIEpXETA
atrd 1o onueio (0, B) Tou aéova y'y.

B 6eTiKGS 210 €&NG, OTaV QAVOQEPOUAOTE OTNV
euBeia TTou €ival n ypaikr TTapdoTacn
NG ouvapTNoNg y = ax + B, Ba Afue: n
eubcia pe eCiowon y = ax + B R ammAwg
n euBeia y = ax + B.

O apiBudg a, TTou, O6TTWG yvwpPiloue,
AéyeTal KAion TnG euBciag y = ax, AéyeTal
Kal KAion Tng gubeiag y = ax + B.

B apvnrikég

H e§icwon Tng popeng ax + By =y

MapaTnpAcaue OTI OI CUVAPTACEIG Y = OX Kal y = ax + B TmapioTavouv eubeieg. QoT600,
UTTApXOoUV Kal GAAEG €EI0WOEIC TTOU TTAPIOTAVOUV €uBegieg, OTTWG QAIVETAI OTO TTOPAKATW
TaPAdEIYUa.
APAZTHPIOTHTA A

H kupia Mapika okorrever va Eodéwer 15 € yia va ayopdaoel
Kpéag 1mou KoaoTilel 6 € TO KIAO Kal TTATATES, TTOU KooTi{ouv 2 €
70 KIAO. lNoia oxéon ouvOoéel Ta KIAG KpEQg Kal Ta KIAG TTara-
T6C TTOU TEAIKG Ba ayopdoel;

Auon

‘EoTw 0TI Ba ayopdoel X KIAG KpEag Kal y KIAG TTATATEG.
Oa ¢odéwel AoITTov 6x € yia 10 Kpéag Kal 2y € yia TTATATEG.
Eg@ooov di1aBéTel povo 15 €, mpémel 6x +2y =15. Av AUooupe
TN ox€0N aUTH WG TTPOG Y, EXOUUE:
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6x + 2y =15 n

2y=-6x+15 N & Tpaue to 6x oTo Ao UéNos

_ 15
y=-3x+ " = Naugéoaus wal ta dvo UEAN ug 2

TTou yvwpifoupe 6T TTapioTéavel eubeia.

Mevika:

Mia eiowon Tng popPng ax + By =y, ye a0 R B+0
TOPICTAVEI €UBEia.

MNa apadelyua:
@® H eliowon 12x + 3y = 15 ypdpetal 3y = —12x + 15
y = —4x + 5 kal mapioTavel euBeia pe kKAion a = —4.

@® Hegiowon Ox + 3y = 15 ypagetal y = 5 kal TapIoTAVEI
euBeia TTapdAANAn TTpog Tov Agova x'X.
levikdTEPQ, N €€iowon y = K TTApIoTAvVEl euBeia TTaPAA-
AnAn 1Tpog Tov d&ova x'X.
H euBeia y = 0 Tapiotavel Tov agova x'x.

_ 1
4

Kal TTaploTavel eubeia TapAaAAnAn Tpog Tov dgova y'y.
levikoTEPQ, N €€icwon x = K, TTapIoTAvel eubeia TTaPAA-
AnAn TTpog TOoV Afova y'y.

H euBcia x = 0 TTapioTavel Tov aova y'y.

2nueia TOuAG TNG €udeiag ax + By =y ME TOUG AEOVEG

> MNvwpifoupe 0TI 0 dgovag x'x €xel eciowon y = 0.
Etropévwg, yia va Bpouue 1o onueio A oTo oTroio n euBeia ax + By =y, ye a # 0 N
B # 0 tépvel Tov agova X'x, BéToupe y = 0 Kal UTTOAOYICOUME TNV TETUNUEVN TOU X.

> MNvwpiCoupe 611 0 Afovag y'y €xel e€iowaon x = 0. ETTopévwg, yia va Bpoupe 1o onueio
B oT1o otroio n euBtia ax + By =y, ye a#0 A BF0 T€vel Tov aova y'y, BEToupe x = 0 Kai
utTOAOYiICOUUE TNV TETAYHEVN TOU Y.

EPAPMOTH 1

Na oxedidoere TIC yPAPIKES TTAPACTACEIS TWV OUVAPTAOEWV Yy = =2X, ¥y =—-2x + 3
Kaly = —2x — 3, OTToU X 0 TTPAyLaTIKOS apIBuoc.
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n omoia difpxeTal amd v apxf O Twv agdvwy. MNa va Tn
oxedidooupe, apkei va Bpolue éva akdun onueio Tng.

Nax=1¢vary=-2-1=-2.

Apa, diIEpxeTal Kal atrd TO onueio A pe ouvTteTayuéveg (1,-2).

Evwvoupe 10 O e To A Kal TTPOEKTEIVOUE.

H ypagiki mmapdotacn g y = —2x @aivetal oto SITTAAvVO

oxnua.

H ypao@ikn TapdoTacn tng ouvdptnong y = —2x + 3 cival

euBeia TTapdAANAN Pe TNV y = —2x Kal TEPveEl Tov dfova y'y

o1o onueio (0, 3). Metagépoupe 10 onueio (0, 0) oTo onueio

(0, 3) kai To onueio (1, —=2) ato (1, 1). Evwvoupe 1a véa autd

OnMEia Kal TTPOEKTEIVOUE.

H ypagiki TapdoTtaon NG ouvaptnong y = —2x + 3 @aiveTal

o010 dITAavé oxAua.

Ouoiwg, n ypagikr TapdoTacn Tng ouvdptnong y =-2x—3
gival euBeia TTAPAAANAN WE TNV y = —2X Kal TéPvel Tov déova

y'y ato onueio (0, =3). Metagépoupe 10 onueio (0, 0) oTo
onueio (0, =3) ka1 To onueio (1, —2) oTto (1, =5). Evwvoupe Ta

onueia auTd Kal TTPOEKTEIVOUUE, OTTWG QaiveTal OTO BITTAAVO

OXAHa.
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EPAPMOTH 2

Aiverar n eéiowon 3x — 4y = 12, 610U X, Yy TTPAYLQATIKOI ApIBUOI.
a) Na Bpeite Ta onueia ora omoia n eubcia auth Téuvel TOUC GEOVEC.

B) Na tn oxediaoere o ouoTnua aéévwy.

y) Na ekppdaoere 10 y w¢ oOUVAPTNON TOU X KAl va BPEiTe TNV KAion T euBeiag.

Abon: a) Tia Tov GEova y'y:

BéToupe x = 0 oTnV €giowon TNG €ubeiag, oTTOTE EXOUE:

3.-0-4y=12 q -4y =12 fooy= =< =-3

Apa, T€uvel Tov dfova y'y aTo onueio A pe ouvtetayuéveg (0, —=3).

lMNa Tov agova x'x:
BéToupe y = 0 oTnv €Ciowon NG gubgiag, OoTTOTE EXOUE:
12

3.-x-4-0=12 q 3x=12 nox=3

4.

Apa, TEuvel Tov dova x'x aTo onueio B pue ouvtetayuéveg (4, 0).
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B) Evwvoupe Tta mapamdvw onueia A kar B kai

TTPOEKTEIVOUE. 4Ay
H ypaoiki TmapdoTtaon tng subeiog 3x — 4y = 12 3
@aivetal oTto dITTAavO oxua. 'f
. . X' ol 1 23 4-5KX
y) Tia va ekppdooupe T0 y wg OuvapTNON TOU X, 54321, sl
AUvoupe wg TTPoG y Tn axéon 3x — 4y = 12, dnAadn: _2' //
—4y=-3x+12 A y=§x+% A yA

y = — x — 3. H kAion Tng euBciag autig civai %

IN[S

EPAPMOTH 3

H raxdrnra (o m/s) €vo¢ agpormAdvou Tou

TPOOYEIWVETAlL, QTTO TN OTIYuR 1ouU ayyilel 10

£dapoc uéxpl va orauarioel, Oiverar amo T

oxéon: u=45-1,5t, émmou t o xpovoc¢ mou mépa-

gE arro Tn XPOVIKN) OTIyun TToU TO AaEPOTTAGVO

ayyiée 10 £6a@og.

a) Na Bpeite Tnv TaxuTnTd TOU TN OTIYUR TTOU aYYilel TO £6AQOC.

B) Na Bpeite Tov xpbvo Tou amraiteital yia va oTauartioel To agpPOTTAQVO Kal va apa-
OTNOETE YPAQYIKA TNV TAXUTNTA TOU U WS OUVAPTNON TOU XpOovou t.

Non: a) TMNat=0 niodémra vu=45-15t divelu =45 m/s.

S
>
cC

B) Tn oTiyun TTOU OTAUATAEI, TO AEPOTTAAVO £XEI
Taxutnta 0 m/s. MNa TNV TIPAR QUTH TOU U, N
io60tTnTa u =45 -1,51 yiverar:

NS

S

0
0=45-15t r11,5t:45r']t:f—%r'] 35
t=30 (s).
290 \
Apa, ol duvaTtég TINEG Tou xpodvou t eival 20
0 =t =30 15
H ypagikn TaPAOTacN NG OUVAPTNONG 51 b 15 % %0
u =45 - 1,51t eivar euBlypauuo TUAUO UE 5 r

akpa Ta anueia (0, 45) kai (30, 0).

EPRATHZEIZ KATAVOHZHZ

1 H euBeia y = 3x eival TTapdAAnAn pog Tnv:
A: y=x+3 B: y=x-3
I: y=3x-7 A: y=-3x+5
Na emAéEeTe TN CWOTH ATTAVTNON.
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2.

2710 010 ouoTnua opBoywviwv afdvwv

»
'

y |,
270 JITTAQVO oxXANa €XOUE OXEDIAOEI TIC TPEIC TTAPAAANAES A/ ;
guBeieg TNG oTAANG B. 3 /s
Na avTioToixioete KaBeuid e TNV €€icwaon TnG. ;? /
2TAAN A Z1AAn B y o/A 2 3 x
€, y = 2x 3 -2A//, o
£, y=2x-1 )
£, y=2x+2 /v|-3
Ay
210 OImAavé oxnupa 1o opBoywvio [Asupés Eubeieg 3
. . . A B
ABTIA éxel k€vipo 10 O Kal o1 TTAEUpPEG AB y=2 2
'I:OU £IVG,I napf})\)\n)\sg TTPOG TOUG A x=3 . 6 T 2 3l x
agoveg xX'x kar y'y. ~ o g >
Na avTioToIXioeTe KaBs TAEUPd e rA y=-2 C g
Vv e€iowon Tng €uBeiag otV oToia BA x=-3 - 2 A
QVNKEL. 3|
y
H euBcia pe eiowon 4x +y =4
B r A E
a) €xel kKAion: 4 -4 1 -1 %
B) Téuvel Tov dfova x’'x oTo aneio: (4,1) (4,00 (4,00 @1,0) (0,4
y) Téuvel Tov dEova y'y aTO Oonueio: (0,1) (0,4) (4,4) (0,-4) (0,-1)

Na emIAéEETE TN OCWOTH ATTAVTNON.

Mia euBeia € Téuvel Toug agoveg oTa anueia (3, 0) kai (0, 4). H eCicwaon Tng civar:
A: 3x+4y =9 B: 3x+4y=16 I 4x+3y=12
Na emAéEeTe TN CWOTH ATTAVTNON.

AZKHZEIZ

4 XT0 OXNpa divovral Ta onpeia A(1, 1) kai

Na Bpeite TNV €€iowon NG eubeiag n
oTroia €xel KAion 2 kal TEPveEl Tov agova
y'y OTO onueio pe TeTayuévn —3.

VO TTAPOOTACETE YPOPIKA TIG €uBeieg pe B(2, 3). vA 15
€CIOWOEIG: a) Na ammodeifere 611 N 3

=1 =1 =1, _ améotacn AB gival 2
y §x, y 2x+2 Kar y = X 3. . \/ﬂ | A

npets R RER

Na TTapaoTAOETE YPOAPIKG T GUVEPTNON B) Noa amrodeigeTe 0TI N N
y = =3x + 2, 6Tav: eubeia pe egiowaon y
a) o X gival TTPAyHATIKOS apIBudC. y = 2x — 1 digpxeTal
B) x=0. atrd Ta onueia A kai B.
y) 2 =x=5.
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5

Otav xpnoigoTtroloUue Tagi, TTANPUWvou-

pe 0,5 € yia tn onuaia kar 0,2 € yia
KGBe xIANIopeTpo dladpopns. Na Bpeite
TN ouvdpTnon TTOU ag divel TO TTO0O Y
TTOU Ba TTANPWOOUNE Yia Wia diadpoun X
XINOPETPWV.

Aivetal n euBeia pe egiowon 2x — 3y = 6.
Na Bpeite Ta onueia oTa oTroia TEUVEI
TOUG GEOVEG.

Na oxedidoeTe TN ypa@IKA TTapdcTach
NG euBeiag x +y = 2.

Na oxedidoete oTo idlo ouoTnua opbo-
ywviwv aévwyv 1o opBoywvio ABI'A, Tou
OTTOIOU OI TTAEUPEG VIKOUV OTIG €UBEgieg
y=2, y=3, x=1 kal x =-2.

Moleg €ival o1 OUVTETAYPEVEG TWV
Kopuowv A, B, I kai A;

Moio eivar 1o guBaddv Tou opBoywviou
ABIA;

‘Eva €pyooTACIO KOTAOKEUALElI NAEKTPO-

VIKOUG UTTOAOYIOTEG PE KOoTOG 200 € 1O

TEMAXIO.

Eriong, TAnpwvel 100 € Tnv nuépa yia tnv

gvolkiaon piog ammobnkng, yia va atrobn-

KEUElI TOUG NAEKTPOVIKOUG UTTOAOYIOTEG.

a) Na ek@pdoete TO GUVOAIKO nUEPNH-
Ol0 KOOTOG Y TOU €PYOOTACIOU WG
ouvapTnon Tou apiBuoU X Twv nAe-
KTPOVIKWY UTTOAOYIOTWY TTOU KOTO-
OKEUACZEl NUEPNTIWG.

B) Na oxedidoete 0g cUoTNUO OopBoyw-
viwv afévwy Tn ouvdpTnon auTh.

Mépog A’ - 3.4. H ouvdptnony = ax + 3

10 e éva TnAeomtTikd Traixvidl kd&Be Trai-

KTNG &ekivael €xovriag wg dwpo atrod
v eTaipgia mTapaywyns 1000 €. 21n
ouvéxela, TpETel va atravtioel oe 20
EPWTNOEIC. Z& KABE OwOTH OTTAvVINON
kepdiCel 100 €, evw o€ kKABe AavBaopévn
atravtnon xaver 50 €. ZuuBoAifoupe pe
X T0 TTARB0G TWV CWOTWYV OTTAVTHOEWV.

a) Na ekppdoeTe WG ouvapTNON TOU X
TO0 TTARBOG W Twv AavBaopévwy aTra-
VTACEWV.

B) Na ekppdoete wg ouvdpTnon Tou X
TO OUVOAIKO KEPDOG Y TOU TTAIKTN.

y) Na mapaotioete ypa@ik& Tn cuvdp-
Tnon vy.



- 3 W H ouvapmon y =3 - H umeppoin

Mood avtioTpdpwg avaloya — H utrepoAn
O1wg yvwpifoupe amod mn Guoikn, éTav éva owpa KIveital, n TaxutnTd Tou divetal atmd T

. . _ AidoTtnua
oxéon: Taxutnra = XpOVOC nu

A
60+

50

40
30"%
20
10 k

0

t

APAZTHPIOTHTA FN

H amréoraon s 6Uo moAcwv givar 60 xIAIOuETPa. Av L€ t TAPAOTAOOUUE
TO XpOvo (0€ wpeS) Tou xpeidletar o TodNAATNSG va oiavuoel TNV
arooTacn Twv U0 TTOAEwWV:

a) Na ouumAnpwaoeTe ToV MAPAKATW TTiVaKa.

Xpovog t 1 2 4 10 20 30 60

ENETSCEE 60 60 60 60 60 60 60

Ti TapioTA@vel TO YIVOUEVO U * t;

B) Tari Aéue 611 n TaxdrnTa u kai o xpovog t givar mooda avrioTpo-
Qw¢ avdioya;

v) Na ekppdaoere tnv TaxutnTa u ws auvaprnon tou xpovou t. Xpn-
OIUOTTOINOTE TIS TIUES TOU TTIVAKA TOU EPWTNNATOS (Q) yia va OxeE-
OIQOETE pIa TTPOXEIPN YPAPIKN TTapdoTacn THG ouvapTnong.

Auon
a) ZUMPTTANPWVOUUE TOV TTiVOKA:

Xpovog t 1 2 4 10 20 30 60

LGV ' 60 30 15/ 6 3 2 1

ETEAEEIE) 60 60 60 60 60 60 60

Mapartnpoupe OTI TO yIVOUEVO U - t TTapIoTAvEl TRV ammdéoTaon s
Kai gival ravrote 60, dnAadri u - t = 60.

B) Ta mood u kai t, OTTWG €idAPE KOl O€ TTPONYOUUEVEG TAEEIG,
AéyovTal avTioTpO@WG avdaAoya, yiati oTav n TIUAR Tou €vOg
TToAAaTTAaCI00TEl €TTi évav apIBud, T0TE N TIUA Tou GAAou diai-
peital ye Tov aplBuoé autd. To yIvouevo U - t Twv TTOoWV U Kai t,
av gival avtioTpoPwg avaioya, eival oTabepo.

Yy) Z& oUoTnua ouvTeETayhévwy TOTTOBETOUUE OAO TO Onueia TTou
€XOouv ouvTeTayuéveg Ta Ceuyn (t,u) Tou TTapatavw Trivaka. Mia
» TIPOXEIPN YPOQIKN) TrapdoTacn Tng ouvaptnong, @aiveralr oTo

0 10 20 30 40 50 60

OITTAavO oxrua.

Otav 800 TTO0A X KOl Yy €ival avTIOTPOPWG avdaAoyad, TOTE TO YIVOMEVO TWV AVTIOTOIXWV TIHWV
Toug €ival oTafgpd. Av a+# 0 cival To oTaBePd YIVOUEVO TWV X Kal Y, TOTE TO Yy EKQPACETAl WG
OUVAPTNON TOU X ATTO TOV TUTIO Y = -,

X

>¢ dUO avdAoya TTOOd X Kal Yy, Ol TIJEG TOUG WTTOPEI va gival Kal
apvnTIKoi apiBuoi.
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Ay
3
1
X' X
-3 -2 -10 37
\
y/
YA
Y
x' X
-3 -2 -10 37
y/
y=-x Ay y=x
X' X
y’ a>l
y =—x yﬂ y=x
X' X
y a<0

Mépog A’ - 3.5. H ouvdpTtnon y = a/x — H uttepoAn

APAZTHPIOTHTA N

a) Aiverar n ouvaprnon y = % x # 0. Me tn BonBeia Tou mapa-

KATW TTivaka TIUWV va oxXEOIAOETE TN YPAQIKH TNS TTApdoTact).

Bl : > 112 3
B) Na oxedidoere 10 ypa@ikh TapdoTacn NS ouvaptnong
5
y ==X 7 0.
Auon
a) ZUMPTTANPWVOUNE TOV TTiVaKA:

B 33 =2 11 2 3

—1—%—3 3 3 1

2€ oUOTNUA CUVTETAYMEVWY TOTTOBETOUE TO CNEIA TTOU £XOUV
OUVTETAYMEVEG TA Celyn TIMWYV (X, Y) TOU TTAPATTAVW TTIVAKA.
Ta onueia autd oxnuatiCouv U0 YPOUMEG, Hia OTO TTPWTO
TETAPTNMOPIO KAl Jia OTO TPITO, OTTWG OTO dITTAAVO OXNHA.

B) ZxnuaTtiCoupe TOV TTOPAKATW TTIVAKA TIPWV:

Y 3 2 -1/1 2 3

_5 _1
Ta onueia autd oxnuati¢ouv dUO YPAUMPEG, Mia oTO OEUTEPO
TETAPTNMOPIO KAl diad OTO TPITO TETAPTNUOPIO, OTTWG OTO
dITTAavé oxnua.

O1 ypagikég TmapacTdoelg TTou KAvape Afyovtal utrepBoAég
Kal ol dU0 YPOUMEG TTOU TIG OuvBETouv Aéyovtal KAGdol Tng
uTTEPRBOANG.

levika:

H ypa@iki mmapdoTtaon NG ouvdptnong y = %, ommou a # 0

AéyeTal utrepBoAn) kai atroTeAeiTal amd duo kKAddoug TTou
Bpiokovrai:

— 2710 10 KaI 010 30 TETAPTNUOPIO TWV afdVwWY, 6Tav a > 0.
— 270 20 KaI 0TO 40 TETAPTNUOPIO TWV afdvwy, 6Tav a < 0.

Kal oTig 800 TIEPITITWOEIG N YPAQIKA TTapAdoTach HIOG

UTTEPPBOANG EXEL:

— Kévtpo oupperpiag Tnv apxni O Twv agévwv.

— Aoveg CUPHETPIAG TIG SIXOTOUOUG TWV YWVIWV TWV ago-
VWYV, dnAadn TIg gubtisg e §ICWOEIG Y = X KAl Y = —X.
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EPAPMOTH 1

a) Na oxedidoere 010 idlo ouoTnUa aovwy TIC UTTEPLOAES: y = % x#0 Kar y= —% x # 0.

B)  [oies givai o1 CUUKETPIES TTOU IGXUOUV LETAEU TwV KAGdWV Twv TTapammavw utrepBoAwy;

Nion: a) Zxnuartioupe TOug TTHVOKEG TIHWV: 6]V
o)
x -6 -3 -1 1 3 6 ” /4 \ <
y -1 -2 -6 6 2 1 ° 3 "
— i I~
X’ 2 3456,
x -6 -3 -1 1 3 6 654321 |0 >
y 1 2 6 -6 -2 -1 ~ >
Katémiv oxedidloupe TIC dU0 UTTEPPOAEG. K, -3 .
=4
B) Av ovopdooupe Toug TE00EPIG KAGdOUG K, - /
K,, K;, K, 6TTwg @aiveTal oTo oxrua, ToTe =
£XOUUE OTI: y

I O K, eival CUPPETPIKOG pE ToV K, wg TTpOG Tov dgova y'y.
I O K, eival oUPPETPIKOG PE ToV K, wg TTpOg Tov dgova X'X.
I O K, gival OUPMETPIKOG PE TOV K, WG TTPOG TNV ApXI) TWV agovwVv.
Mapouoleg CUPMPETPIES 1I0XUOUV Kal yia TouG GAAOUG KAGDOUG.

EPRATHZEIZ KATAVOHZHZ

1 2.€ TTOIEG aTTO TIG TTAPAKATW TTEPITITWOEIG T TTOOA X Kal Y €ival avTiIoTpOPwS avaloya;

a)x2353)x235y)x2355)x235
y 3+ 11 y 02 03 0,5 y 6 4 24 y 2 -3 -5

7 Na xapaktnpicete wg Z (cwotn) N A (AavBaouévn) TIG TTAPOAKATW TTPOTACEIG:
IQITO AAGOZ
a) H ypagikn TapdoTaon NG cuvaptTnong y = %
éxel afova ouppeTpiag TNV eubeia x = 2.
B) H ypagikAi TTapdoTacn Tng ouvapTNONg y = %
oiépxetal atmo Tnv apxn O Twv agdvwy.

. . . _ 10
H = =Y
Y) YPAQIKN TTAPAOTACN TNG OUVAPTNONG Y = 5 |:||:|
BpiokeTal oTo 10 KaI TO 30 TETAPTANOPIO TWV AOVWV.
0) H ypagikn TTapdoTaoc ouvapTNONC y= — 2
) H ypagikn TapdoTaon Tng ouvaptNong y= — ]
EXEl KEVTPO ouppeTpiag TRV apxn O Twv agdvwy. v
Rl
3 210 OImAavé oxrua divovTal O YPOAQIKEG TTa- A,y =% 5 \ .
paocTdoeig (a), (B) kal (y) TpIWV UTTEPBOAWV. 2 1Y NG
Na avTioTolyioeTe o€ KaBepid TV egiowon Tng. B. y =% X’::Z -1 i 2§3:§
— X
- G ~ _
- YTX N\
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Enavidnygn Kepadaiov

VY ¥ ¥ %

\

AZKHZEIZ

Ta Tood x Kal y gival avTioTPpoPws avaho-
ya. No OUPTTANPWOETE TOV TTAPOKATW TTiVaKA.

x 1 2 3 4 6 12
y 4

Na oxedidoete oTo idlo ouoTnua opbo-
YWViwv agévwyv TIG YPAPIKEG TTAPACTACEIG
TWV OUVAPTAOEWV:

3

G)y=7 20

B)y=% Y)Yy =50

Na oxedidoete oTo idlo ouoTnua opbo-

YWViwv agévwyv TIG YPAPIKES TTAPACTACEIG

TWV OUVAPTAOEWV:

y = % Kal y = —%.

H améoTtaon 'ng - ZeAnvng eival Trepitrou

'~ =380.000 yiAidueTpa.

a) MNoia eivar n Taxutnta oe km/h evog
TTupaUAou tTou dlaviel TRV améoTaon
' og 3 nuépeg;

Y
X

Av o oTaBepdg Adyog

Mépog A’ - 3.5. H ouvdpTtnon y = a/x — H uttepoAn

B) Na ek@pdaoeTte TNV TAXUTNTA U €VOG TTU-
pauAou w¢ ouvdapTtnon Tou xpovou t
TTOU XPEIAgeTal yia va diavuoel Thv atro-
oTtaon MNZ. Na oxedidoete TN ypaIKkn
TTapAoTaon TNG ouvapTnong AUTAG.

Oewpoupe 6Aa Ta opBoywvia pe euBadov

36 cm?.

a) OvopadovTag x Kal 'y TIG O100TACEIG EVOG
TETOIOU 0pBoywvViou va CUUTTANPWOETE
TOV TTiVaKQ:

x 1 2 3 4 6 12 18 36
y

T éxeTe va TTAPATNPACETE VIa TA PEYEDN
X Kal y;

B) Na ekppdoeTe To TTAATOG Y £VOG TETOIOU
opBoywviou wg ouvapTnon Tou JAKOUG X.

y) Na oxedidoete o ouotnua opBoyw-
viwv afévwv Tn ypa@ikry TTapdoTaon
NG ouvApTNONG QUTAG.

QU0 avAAoywyv TTOOWV X Kal Y €ival icog Pe a, TOTE TO y eKQPALETal

WG ouvApPTNON TOU X ATTO TNV 1I00TNTA Y = AX.

H ypa@ikr) TTapdoTacn Tng ouvdptnong y = ax gival pia euBeia Tou di€pyetal ammod Tnv apxni O
TWV agdvwyv Kal £xel KAion a.

H ypagikA TTapdoTtacn yiag cuvaptnong TnNG Hopengy = ax + B, B # 0 eivar euBeia TapaAAnAn
TTPOG TNV €UBEia y = ax Kal TEPVEI TOV agéva y'y oTo onueio pe TeTaypévn B.

Mia e€iowaon Tng popeng ax + By =y, yea # 0 B # 0 TapioTdvel eubgia.

Otav dU0 TToCd X Kal y €ival avTiIoTPOPWG avaAoya, TOTE TO YIVOUEVO TWV AVTIOTOIXWY TIHWV
TOUG €ival oTaBepd. Av a ival n TIUA TOU YIVOUEVOU X - Y, TO Y EKQPAZETAl WG OUVAPTNON TOU X

atoé Tn ouvapTnon y = %, x#0.

H ypa@ikn TTapdoTacn piag utrepBoAAg y = %, x # 0, BpiokeTai:

e 0oTo 10 Kal 010 30 TETAPTNUOPIO TV afdvwy, 6Tav a > 0
* OTO 20 Kal 0T0 40 TETAPTNMOPIO TwV afdvwy, 6Tav a < 0.

H ypa@ikn TTapdoTacn piag utrepBoAAg y = %, x # 0, €xen

e KEVTPO auppeTpiag TNV apxrn O Twv agdvwv
*  AgOoVEG OUUMETPIAG TIG BIXOTONOUG TWV YWVIWY TwV agdvwy, dnAadn TIg eubeieg pe EI0WOEIG
y = X Kal'y = —X.
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Eisarariko
YHMEIQMA

4.1 Baolkég Evvoleg
NG ZTATIOTIKAG:
MAnBuouadg - Aciyua

4.2 Tpoa@IKég
TMOPACTACEIS

4.3 Karavopr
OUXVOTATWV Kal
OXETIKWV
OUXVOTATWV

4.4 Opadotroinon
TapaATNPROEWY

4.5 Méon Tipn - Aiduecog

2ratiotixy amwotedel

aAVaTOOTAOTO XOUUATL

™™g Cwijs pag.

Ta amoteAéouara twv exioyaw,

Ol TTQOTIUNOELS TV XATAVAADTOY,

oL uovaoeg tnAebéaons amoreAovv
UEQLXA UOVO TTAQAOEYUATA TNG
X0NOoNS TNG 2TATIOTIRIG.

A@ov ueietrioovue tig faocixés Evvole,
Oa eEetdoovue TS TA OTATIOTIXG
ATOTEAEOUATA TAQLOTAVOVTAL YOAPIXA

UETW OLayQaUUdTOY.

Oa yvwoioovue, TELog, TOV TEOTO
UE TOV OTT0[0 OUADOTTOLOVUE
mTaeatnenoels xal a ueletroovue
0V0 YAQAXTNQLOTIXES THUES ULAS
OTATIOTIXYG EQEVVAG:

™) MEon Tulj xal Ty Otdueoo.
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APAZTHPIOTHTA FN

Ao uia épeuva tmou €yive uetaél Twv pabnrwv evog Muuvaaciou
orn Bopeia EAAGOa oxeTiKG g TIC TTOOOOQPQIPIKES TTPOTIUAOEIS
TOUC TTPOéKUWav Ta £énNg armroreAéouara: Amod Toug 60 pabnrég
Tou arravinoayv arnv épsuva, 12 puabnréc mporiuouv tov MNMAOK,
6 nv AEK, 9 tov OAuutiakd, 18 tov Apn ©sooalovikng, 3 Tov
lMavabnvaiko, 9 tov HpakAn kai 3 Tov OPH.

a) [loio €ivar T0 TOCOCTO TwV LABNTWY auToU
Tou [uuvaciou 1mou mpoTiuoyv Tov Apn, ToV
MNMAOK kai 1T0I0 TO TTOOOC0TO TWV LAbnTwv
TTOU TTPOTINOUV TOV HpakAR;

B) [loia eivar ta avriotoixa 1mOCOOTA yia TIC
UTTOAOITTEC OUAOEG;

y) Eivar aéiémiora ta mponyoUusva arroTeAé-
ouara, OonAadn yevikevovral yia OAn Ttnv
EAGOQa;

Auon
a)  O1 pyaBbntég TToU TTPOTIPOUY Tov Apn cival 18 oToug 60.
MeTatpétroupe autdv Tov apIBUd O0€ TTOOOCTO E€TTI TOIG
A8 _ oo
EKQTO: w5 = 0,3 = 30%

Opoiwg, éxoupe:

% Ta Tov MAOK: % = 0.2 = 20%

9
< TNa Tov HpakAn: 60 = 0,15% = 15%

B) Ta TiIg uTTéAOITTEG OPADES TA TTOCOCTA €ival:

R
0’0

OAuUpTTIOKOG: % =0,15=15%

-8 _91=10°
AEK: 55 =0,1=10%

R
0.0

< Mavadnvaikog: 6_% =0,05=5%

< . i = = Ko
% OOH: 60 0,05 =5%

y) Tpogavwg, Ta amoteAéouara dev gival agiomoTa, dnAadn
O¢ PTTOopOoUV va YeVIKEUBOUV yia 6A0 TO JabnTikd TTANOu-
oMo TwV MNupvaoiwv Tng EAAGdaG.

MNa va eEac@alicoupe agiomoTia oTa amoTeAéopata, Oa TTpé-
TTEI VA QVTIMETWTTICOUME TO TTPORANUA DIGPOPETIKA.




86 Mépog A’ - 4.1. Baolkég €vvoleg TNG ZTaTIOTIKAG: MANBuopog — Agiyua

O¢éloupe va €EeTACOUNE TIG TTOSOCQAIPIKEG TTPOTIMNACEIG TWV
pMaBnTwv O6Awv Twv MNupvaciwv Tng EAAGdag. O1 yabntég autoi
aTTOTEAOUV TOV «TTANOUOUO» TNG £PEUVAG NAG.

[evik&:

‘Eva 6UVOAO TOU OTTOIOU TO OTOIXEIO PEAETANE WG TTPOG KATTOIO XOPAKTNPIOTIKO TOUG, AéyETal
TMANOUONAG. To XapaKTNPIOTIKO (TT.X. N OuAda TTPOTINNCONG OTO TTOBOCPAIP0) WG TTPOG TO
OTTOI0 PEAETAUE TA OTOIXEIA EVOG TTANBUCUOU, ovopddeTal HeETABANTA.

Emeid otnv EAAGSa umrapyouv Trepitou 400.000 pabntég
lupvaoiou, d¢ Ba pTTOpOUCOUE QUOIKA VO TOUG PWTACOUUE
OAoug. X1n dpaoTnpidTNTa €ixape éva «deiypa» amd 60
MoBNTEG, OnAadn kavape pia «deryparoAnyia» (1 «dnuo-
okoétnon»). To TARBog Twv padntwv Tou pwToaue (60
atoua), atroteAei To «puéyeBog TOu SeiyHaATOGY.

2Tn ouvEéXEla, SIATTIOTWOONE OTI TO ATTOTEAECUATA TTOU BPRKaAUE
O¢ UTTOpPOUV va yevikeuBouv yia 6Ao Tov TTAnBucud, agpou To
Ociypa NTav yévo atd pia meploxn Tng EANGdAG kal dev ival
KOVTITTPOCWITTEUTIKO» TOU TTANBUCOU.

Atroypaoni Kai AsiypatoAnyia
H ouykévTpwan oTaTioTIKwV OeBOUEVWY YIVETAI JE ATTOYPAPN,
ME DIOpKN €yypa®n Kal KUpiwg ue derypaToAnwia.

»  Me TNV aTToypa@r] CUYKEVTPWVOVTAI aTolXeia am’ OAa Ta
dtoua Tou TTANBUCOPOU O¢ pia KaBopiouévn nuepounvia.
TN XWPAa hag n atroypa@r) Tou TTANBuouoU yiveTal KAbe
10 xpévia ammdé Tnv EZYE (E6vikA ZTaTtioTik YTrhpeoia
¢ EAAGDQG).

» H diopkAg eyypaen yivetal kabnuepivd ata Anlapxeia
OTO OTToi0 KaTaxwpeouvTal YEVVACEIG, YAUOI K.T.A., OTQ
TEAWVEIQ yIa EUTTOPEUPATA, OTA VOOOKOUEIQ yia acBEveleg
K.T.A.

» Y& pio dslyhaTOANWia CUYKEVTPWVOUWUE OTOIXEiO WOVO
ammo éva PEPOG Tou TTANBuopoU, TTou AfyeTal deiyua Kal
TTPOoOoTTaB0UNE VA €EAYOUNE CUUTTEPACHATA YIa OAO TOV
TTANBUCOUO.

H deiyuaTtoAnyia, oe agUyKpIon PE TNV ATTOYPAPH, £XEI TO TTAEOVEKTNMAO TOU HMIKPOU KOGTOUG
Kal TNG TaXUTNTOG OUYKEVTPWONG TwWV TTANPOQOPIWY. ATIO TNV AAAN TTAEUPd, OUWG, €XEI
TO MEIOVEKTNHO OTI O OXeDIOOUOG Kal N €KTEAEDH TNG XpelalovTal 18IaiTEPN TTPOCOXN, YIOTI
O10QOpPETIKA eV 0dNYyoUV 0€ CWOTA CUPTTEPACUATA.
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EPAPMOTH

[la va eKTIUAOOUE TO ATTOTEAECUA TWV EPXOUEVWY BOUAEUTIKWYV EKAOYWY, PWTHOALUE
3.000 @oItnTég yia To KOUUQA TTou Bd wneioouv.

Aoon:

a)
B)

lMoiog givar o mAnBuoog Kai oo gival 1o d¢giyua; Eivar 1o deiyua avTimmpOOWITEUTIKO;
Av o1 goitntés poriunoav 1a kouuara A, B, I ue moooord 40%, 35% kai 25%
avrioroixa, va Bpeite méool arré autouc TpoTiunoav 10 A Kouua, mocol 1o B Kai
mmoéool 1o [}

O mAnBuoudég gival 6Aor o ‘EAAnvES wneo@opol, evw 1o deiypa givar or 3.000
@oitnTég. To deiypa autd dev eival avTITTPOCWTIEUTIKO Tou TTANBUCPOU, yiaTi
ol @oITNTEG aTToTEAOUV WIa €I0IKA KaTnyopia wneoeopwyv (€xouv veapr] nAIKia,
avwTEPO €TTITTESO OTTOUdWYV Kal PICOOTTACTIKO TPOTTO OKEWNG).

To k6ppa A T10 TTpOoTiunocav 3.000 % = 1.200 @oITnTéG.
) ] 35 _ .

To képua B 1o mrpoTipnoav 3.000 700 = 1.050 goiTnTéc.
) . 25 .

To képua I To TrpoTipnoav 3.000 100 - 750 @oITnTéG.

EPNTHZH KATAVOHZHZ

‘Eva €pyocTACIO TTOU KATAOKEUALEI ATTOPPUTTAVTIKA VIO va TTPowBnRoel £va véo TTpoidy, EKave

TpWTa pia €peuva TNG EAANVIKAG ayopdg. AtreubuvOnke o€ pia eTaipeia SNUOOKOTTACEWY
Kal {ATNoe va PaBel TTOOEG QOPEG 01 EAANVIOEG VOIKOKUPEG ayopdlouv ATTOPPUTTAVTIKG
K@Be pRva. H etaipeia dnuookoTioewy eTTéAee va pwTrioel 2000 vOIKOKUPEG Kal £dwaE Ta
ATTOTEAECUATA OTOV €PYOCTACIAPXN.

2TIG TTOPAKATW EPWTNOEIC VA ETTINECETE TN

OowoTA atravTnon.

1.

O TANBUOPOG TNG £peuvag eivai:

‘OAoi o1 éAANvEG TTOAITEG.

2000 voIKOKUPEG.

OAeg o1 EAANVIBEG VOIKOKUPEG.

‘OAol o1 TTeEAATEG TWV COUTTEP-PAPKET.

Q)
B)

Y)
d)

H petaBAnTA TnNG épeuvag civai:

O1 eAAnVideC VOIKOKUPEG.

Ta aTTopPUTTAVTIKA TTOU KUKAOQOPOUV oTnv EAAGSQ.

To ammoppUTTAVTIKO TTOU XPNOCIKMOTTOIOUV Ol EAANVIOES VOIKOKUPEG.
Méoeg popég ayopdlouv aTTOPPUTTAVTIKO O EAANVIOES VOIKOKUPEG.

Q)
B)

Y)
d)

To péyeBog Tou deiypatog eivai:

Mepitrou 5.000.000 €AANVIDEC VOIKOKUPEG.

O1 2000 voikoKUupEéG TTOU pWTAHBNKAV.

To TTANB0G TWV aTTOPPUTTAVTIKWY TTOU ayopdlovTal KA prva.

‘OAEG o1 JAPKEG ATTOPPUTTAVTIKWY TTOU KUKAOQOPOUV aTnV €AANVIKA ayopd.

Q)
B)

Y)
d)
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AZKHZEIZ

Na uttoloyioeTe Xwpig JOAUPI Kal XapTi:
a) 1o 100% ToU 72

B) 10 50% TOU 60

y) 10 25% ToUu 80

0) 10 10% TOU 70

€) 10 20% ToU 80

oT)T0 72% TOU 100

Na uTtoAoyioeTe:
a) 10 15% Tou 80
B) 10 40% TOU 60
y) 10 35% TOU 120
®) 10 75% TOU 80
€) 10 30% Tou 30
oT) 10 5% TOU 1000

To 15 €ival 10 25% TOU ApPIBUOU:

a) 25, B) 60, y) 100, 0) 40.
To 15% Tou apiBuou 200 civat:
a) 30, B) 7, y) 21, 0) 42.

2€ Jia €peuva TTou €yive og 2000 aTtoua
ol 300 Atav véol KATw Twv 25 eTwv. TI
TTO00O0TO TOU BEIYUATOS AVTITIPOCWTTEUEI
0 apIBu6G auTog;

2€ MIa dnUOOKOTTNON TTOU €YIVE YIA TIG
Mpoedpikég ekAoyég, 360 aToua atmmavTn-
oav OTI TIPOTIHOUV TOV UTTOYAPIO «Avx,
280 dtopa Tov utrowneio «Bx», kair 160
droua tov uttown@io «IM». lMola gival Ta
TTOO0O0TA K&Be uTTOown@iou G’ aAuTh TN
dnuookoTNoN;

7 2’ €va oxoAeio @oitouv 120 ayoépia Kai

180 kopitoia. Z1n B’ MNupvaaciou @oitolv

OuvoAIKa 90 daTopa.

a) [Moio gival To TTO000TO TWV KOPITOIWV
OTO OXOAE€i0;

) lMoio eival To TTOCOGTO TWV PABNTWYV
™G B’ Nupvaoiou;

MNa va Bpoluue Ta TTOCOOTA TWV OTTAdWYV
TwV OouadwvV TTodoCPaipou, PWTACAUE
1000 daTtopa oTov [eipaid TTOI0 OMADA
uttooTnpiCouV.

Molog eival o TTANBUCUOS TNG €pEuvag Kal
Tr010 TO O¢iypa; Eival To deiyua agiomaoTo;

H Kartepiva yia va Bpei T0 dnUOPIAECTEPO
Tpayoud! TNV TTEPIOdO auTN, OKOTTEUEI va
PWTNOEI TOUG PaBn-

T€G €vOG OXOAciou.

MTropeite va eEnyn-

OETE YIOTI TO ATTOTE-

Aeopa TnG €peuvag

O¢ Ba eival avTikel-

MEVIKO; Ti TrpéTTel

va Kavel n Katepiva

yla va KaTtaAngel o’

éva agIOTTIOTO CUNTTEPATHQ;



B WA Moooiccs mapaorioeg

APAZTHPIOTHTA FN

Mia Odiokoypaikn eraipeia mpoOOTABEl va ETTEKTEIVEI TIC
TwAnoeigc g oe epnpous. lporou va emevduoel o€ €idn
HOUTIKNS TTOU TTPOTIMOUV O uabnrég, amopaacilel va kavel uia
épeuva avdueoa og 200 pabntés mou emméAeée Tuxaia amr’ 6An
Tnv EAAGSa. O ummeUBuvog, Tou éKave TNV EpEuva, TTapouaiace
orov OleubuvTn TNG ETaipeiac TIC TTAPAKATW TPEIC YPAPIKEC
mapaotdoeis (dlaypduuara).

a) [léoor pabnréc mporiunoav KG6e €idog UOUTIKAG,

B) Ze 1TOIa €idN LOUCIKNG TTPOTEIVETE va £TEVOUCOEI N ETAIPEIA;

Auon

a) Maparnpouue 611 60 padnTég otoug 200 TTPOTIHOUV AdiKO
Tpayoudi, dnAadn mooooTd 30%. 40 pabnrtég otoug 200
TIPOTIYOUV TO POK, ®NAadr TTocooTd 20%. 50 pabnTég oTOUG
200 TtrpoTigolv 1O dnuoTIKG Tpayoudl, dnAadry TTooooTo
25%. 30 pabntég atoug 200 TTpoTIMOUV TO EAAPPU, dnAadn
000010 15%, evw 20 pabntég otoug 200 TpoTIHOUV TO
Metal, dnAadr} ToocooTd 10%.

B) H etaipeia TpéTtrel va eTEVOUOEI KATA OEIPA TTPOTEPAIOTATOG
07O AQiKO, ONMUOTIKG, POK, EAa@PU Kai metal.

Ei®0o¢ UOUCIKNES TTOU TTPOTIOUV O uabntég Eidog pouaoikng mou mpoTiouV o uabnrég

70 KGOs mapiordaver 10 pabnrégc

50

40+

30

Mafnrég

20+

Adiko Pok Anuoriké EAagpu Metal Aaiko Pok Anuoriké EAappu Metal
Eidog Mouoikig

Metal

. Aaiko
EAaopy,

ol palnTég

AnpoTiké Pok

Eid0og pOUCIKAG TTOU TTPOTIHOUV
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Tétoia diaypdpuara BAETTOUPE KOBNUEPIVA OTIC €QPNUEPIdEG Kal Ta TTEPIOBIKE, TTOU
TTOPOUCIACOUV TA ATTOTEAECHUATA MIAG €PEUVAG PE TPOTTO TTIO TTAPACTATIKO Kal KaTavonTo. Ag
doUuE PeEPIKA dlaypduuaTa TTOU XPNOIKMOTTOIOUUE TTIO CUXVA:

Eido¢ ouaOIKAS TTou TPOoTIuoUV o1 UabnTtéc

Adiké Pok Anpomiké EAagppu Metal

Kdls mapioravel 10 pyaénrég

Eidog pouaikng mou mpoTiuoly of uabnrég

o

Pok Anpotiké EAagppU Metal

Adiko

Eidog Mouoikig

Eido¢ ouaIkni¢ Tou TpoTIuoUV ol uabnrés

N

R —

10 20 30 40 50 60 70
MalnTtég

EiSog Mouoikng

Adik6  Pok Anuotik6EAagpu Metal

o

Eikovoypduuarta

2Ta EIKOVOYPAUMATA XPNOIUOTTOIOUUE TNV
€IKOVA €VOG QVTIKEINEVOU yia va Ogifoupe
TTOOEC QOPEC QUTO TTAPOUCIAZETAl  OTNV
épeuvd pag. X éva TéTolo OlAypappa,
BéBaia, TTpétrel va uttdpxel o TiTAog
TTOU MJOG KaTaToTrifel yia TO €idOg Kal TN
METABANTA NG épeuvag, n KAigaka TTou
Oeixvel Tov apiBud Twv AVTIKEIHEVWY TTOU
TTapIoTavel n €ikova (T.x. oT1o OITTAavO
elkovoypapua, kéBe CD trapiotaver 10
MaBnTég) KaBwg Kal o TiTAog KABe GTAANG
(17.X. AQiK6 - pOK - ONUOTIKO K.T.A.)

PaBdoypduuara

270 pafdoypdupara  XPNOIUOTTOIOUME
opBoywvia yia va &¢i¢oupe 10 TTARBOG Twv
pMabnTwyv TTou dAwoav OTI TTPOTIMOUV éva
OUYKEKPIYEVO €i00GC HOUOIKAG. 2’ €va TETOIO
paBddypauua TpETTEl, BEBala, va UTTAPXOUV
O TITAOG TOU TTOU MOG KATATOTTICEl YIO TO
€id0¢ TNG £pPEUVAG Kal Ol TITAOI TWV AgOVWV.
Autoi o1 TiTAoI afdvwyv pag deixvouv 6T 0
opIovTIog Afovag TTapioTavel Ta €idn TNG
MOUCIKNAG Kal 0 KABeTog dovag Tov aplBud
TWV HadnTwv.

Ta paBdoypduuara, yevikd, oxedidfovral
eUKOAa Kal ¢€ivalr o akpifry amd Ta
gIkovoypauuara.

Ta opBoywvia evog pafdoypdupaTog
pTTOpEl va givalr TommoBeTnuéva opIovTIq,
OTTWG QaiveTal oTo dITTAAVO OXAMQ.

MoAAéG @opég avTi yia opBoywvia, oxedid-
Coupe KADETES YPAUUEG.

KukAIkd diaypduparta

270 KUKAIKA Si1aypdupaTa UTropoUpe va
OoUE TI HEPOG TOU OEiYUATOC TTPOTING KABE
€id0¢ POUOIKAG. ZuyKeKpIyéva, To deiyua
TTAPIOTAVETAI PE €vav KUKAIKG &ioKo Kal Ol
TIMEG TNG METAPRANTAG ME KUKAIKOUG TOMEIC
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dl10@popeTIKOU XpwuaTog. Mwg, dpwg, uttoAoyidouue Tn
ywvia K&Be KUKAIKOU TouEQ;

Etre1dn éAaBav pépog otnv épeuva 200 dTopa Kal 0 KUKAOG
éxel 360°, Ba mpétrel Ta 200 dTtopa va avTioTolxoUv OTIG

Eidog pouoikig TTou TpoTipouV

ol yadnTtég
360°.
Metal Etmopévwg, ta 60 dropa 1TOoU dRAwoav OTI TTPOTIMOUV TO
Aaikd Tpayoudl, Ba TTPETTEl va AVTIOTOIXOUV O€ pia ywvia 6,
. .. 200 _ 360°
TETOIO WOTE: "= 0
Etopévwg €xoupe: 6 = % 360° 4 6 =108°.

Me 6polo TpdTTo UTTOAOYICOUNE KAl TIG UTTOAOITTEG YWVIEG
TOU KUKAIKOU dlaypduPaTOG:

. — ﬂ . o = o
»  Tlia 10 poKk: 0= 500 360° =72
A — & . o = o
» Ta 10 dnuoTikd: 6 = 500 360° = 90
- _ 30 . o — Eg0
» Tia 10 eAappl: 6 = 500 360° = 54
> TMatometal: 6 =22 .360° = 36°
’ 200
Xpovoypduuparta
Képdn emixeipnong Ta xpovoypduuata cival diaypduuara, Ta
250 OTTOia XPENOIYOTTOIOUE VIO VA TTAPACTHIOOUNE
= 200 TN  XPOVIKA €EEAIEN ; )
§ / N0 evoc @aivopévou. Mo  ETOG KEPSN (xiA. €)
< 150 O /‘ Tapadelyua, av Béhou- 1998 120
E O\/\/ pE va TrapaoTiooupe 1999 100
= 100 O Ta KEPON MIag e€Tal- 2000 150
S peiag (oe XINGBES €) 2001 130
¥ 50 . .
Kata Tta €t 1998 - 2002 170
1998 1999 2000 2001 2002 2003 2004 2005 2094 (mivakag 1), Wrro- 5003 200
TOG , .
TTOIROOUNE TO DITTAQVO Nivakog 1
XPOVOYpaupa.
EPAPMOTH 1
Api1Buég ,
2¢ a épeuva trou €yive o€ Ogiyua 300 uabntwv oxerikd  BiBAiwv Moénteg
ue 10 mMARBo¢ Twv eéwaxoAikwyv BiBAiwv mou didBacav 0 50

TOV TEAEUTAIO uRva, TPOEKUWAV Ta QATTOTEAECUQTA TOU
oimrAavou mivaka. a ta 6edouéva autd va KAQTAOKEUAOETE
paBddypauua, KUKAIKO diaypauua Kai EIKOVOypauua (Ue
eikova & = 10 pabnrég).

1 110
2 80
3 40
4 20
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TOV TEAgUTaiO urjva

A TMAn6og BiBAiwv trou SiaBacav

MNa 1o pafdoypappa: 10

210V 0pIfOVTIO GEova X' X TOTTOBETOUNE TOUG APIBPOUS 100

0,1, 2, 3,4 1nG TPWTNG OTAANG TOU TTiVOKA KAl OTOV 90
KaTakOpupo Gfova y'y Toug apiBuoug 0 £éwg 110 jg
(ava 10). ZTn ouVEXEID, KATAOKEUAGOUpE opBoywvia = o
ME ioec Bdaoeig kal avrtioToixa Uwn, ioa PE TOug °§50-
apiBuoug TG deUTEPNG OTAANG TOU TTiVOKA. 407

307

207

TE

(0] 0 1 2 3 4
api@uog BiBAiwv

Ia 10 KUKAIKO Sidypappa:
lNa va KOTOOKEUAOOUMPE TO KUKAIKG dldypaupa, TTPETTEI VO UTTOAOYIOOUUE

TIC

QvTIOTOIXEG €TTIKEVTPEG ywvieg. To TTARBOG Twv aTtépwyv Tou deiyparog (300

atopa) avrioToixei oTig 360° Tou KUKAou. Apa:

—a Toug 50 pabnTég TTou 8¢ diaBacav kaveva BIBAio £xoupe: —35000 = %
oo g2 20 asn o a0 age
omoTe: 0 = 300 360 = 6 360 = 60°.
— Opoiwg, yia Toug 110 padntég TTou didBacav éva BIBAio €xoupeE:
= M0 ey 4112 = 1300
9—300 360 =11 -12 = 132°.

80

—Ta Toug 80 padbnTtég TTou diGBacav 2 BiRAia: 6 = 300 ° 360=8-12 =96"°.

40

—Ta Toug 40 padbnTtég TTou didBacav 3 BIBAia: 8 = 300 ° 360 =4 12 =48".

20

—Ta Toug 20 padbnTtég TTou diGBacav 4 BiBAia: B = 300 360=2-12 = 24°.

mArBog BiBAiwv mou didBaaav Tov TeAeutaio priva

2 BipAia

0 BiBhia

KUKAIKOUG TopEig e eTTiKeVTpEG ywvieg 60°, 132°, 96°, 48°

132°

1 BiBAio

Me Tn BonBeia evog poipoyvwuoviou xwpifouue Tov KUKAO O€

Kal

24° Kol CUPTTANPWVYOUNE TOUG TITAOUG € KABE KUKAIKO TOpEQ.

¢
Mo To EIKOVOYPAMHA: &) b
A@oU n eikéva & avTigToixei oe 10 yabnrtég: (&) L
—Ta 50 pabntég mou &¢ didBaoav kavéva BIBAio, Ba TTpéTrel (& &)
va XpNOIYOTIOINOOUNE 5 Qopég TNV €IKOVA (% = 5). g g
— Opoiwg, yia Toug 110 pabnrég Tou didBacav éva BiBAio, &) &) @ &)
0 , M0 _ L , cCeo0
G XPNOIHOTIONGOURE 0= = 11 QOpEg TV eIKOVa. ® & &)
_ Ouoi ‘ : : . 01 2 3 4
Opoiwg, Bpiokoupe yia 80 pabnTtég, 8 @opég TNV EIKOVA. mArioe BiBAiwY

—T1a 40 pabnTég, 4 @opég TNV €IKOVA.
—Ta 20 pabnTég, 2 Qopég TNV €IKOVA.
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1 PwToape pepIkOoUG pPaBnTég  €vOg

93

EmIOKEWEIC OTOV KIVNUATOYPAPO

Fupvaciou Tooeg @opéc mAyav atov 10
KIVMATOYpa@o Tov TeAeutaio prva. Or 9
QTTAVTACEIC TOUG @aivovtal oTto dimhavé @
dIGypapua. 7
g |
5° 0
s 4 —
3 — —
2__ — — E—
1__ — — S—— —
0= %0 1 2 3 4 5 6
2TIG TTOPAKATW TTPOTACEIG VA ETTIAEEETE TN CWOTH ATTAVTNON.
A B r A
1. To TAABOG Twv padnTwyv TToU PWTABNKAV ATAV: 8 5 25 100
Mécol pabntég mAyav 3 QOPEC O KIVNUATOYPA®O TOov
2. A 6 5 8 0
TEAEUTAIO PNAVQ;
Méocor pabntég TTAyav 5 @OpEG O€ KIVNUATOYPAPO TOV
< A 3 0 8 5
TEAEUTAIO PAVQ;
Méool padntég Tryav TOUAAXIOTOV 2 QOPEG O€ KIVNUATO-
4. A 10 8 18 15
YPAQYO TOV TEAEUTAIO PRVQ;
5 Moéool paen’Tag '!TI’]V-GV TO TTOAU 2 QOpPEG O€ KIvUaToypd®o 10 8 18 15
TOV TEAEUTAIO PNVQ;
6 O1 yabntég TTou dev TTAYav oUTE pia @opd g€ KIvnuaToypdpo 3% 12% 10% 30%

" ToVv TEAEUTAIO Prva atroTeAOUV TTOCOCTO:

2 e pia €peuva pwtnBnkav 400 @iAaBAol piag TTOANG TroIa
" amé TIG TPEIG OMAdEG TTOdOO@AIpOU TNG TTOANG TOUG E€ival N
KaAUTepn. O1 amavTAoelig Toug @aivovTal oTo SITTAAVO KUKAIKO

dlaypaupa.
2TIG TTAPAKATW TTPOTACEIG VA ETTIAEEETE TN CWOTH ATTAVTNON:

A B
1. Ti TooooT6 ammoTteAoUv o1 oTTadoi TG «KiTpivng Katalyidagy; 25% 90%
2. TimooooT6 atmoTteAolv ol oTTadoi TnG «TTpdaivng Aaidatragy»; 35% 40%
3. Ti TocooTé ammoTeAouv ol oTTadoi TNG «KOKKIVNG BUeANagy; 160% 35%
4. Méoa dropa uTTOOTNPICOUV TNV «KITPIVN KOTAIYidAN; 90 200
5. H emikevtpn ywvia TToU avTioToIxEl 0TV «KOKKIVN BUAAa» eivar: 126°  150°

Kokkivn
[SIVEA VN

"
30%
90%
80%
100
160°

Mpdoivn Aaidatra
160 omadoi

50%
30%
25%
25
144°
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1

AZKHZEIZ

To TTAPAKATW EIKOVOYPAUUA UAG TTANPO-
Qopei yia Tov apiBud Twv BiIBAiwv TTOU
TTOUANCE €vag €KDOTIKOG 0iKOG Ta £€Tn
2000, 2001, 2002 ka1 2003.

( = 20.000 BiBAia)

2003 2002 2001 2000

a) Na Bpeite moéca BiBAia TTouARBnKav
KGBe £T0G Kol TTOCA CUVOAIKA Kal TO
TéOO€EPQ £TN.

B) Na uttoAoyiceTe TO TTOOOGTO TWV CU-
VOAIKWV TTWARCEWVY TTOU AVTITTPOCW-
TTeEUOUV Ol TTWANOCEIG TTOU TTPAYUATO-
TToinénkav 1o érog 2002.

y) Na petarpéyere T1O0 TTApATTAVW
EIKOVOYPAPUA OE XPOVOYPOAUUQ.

Me tn BonBeia Tou TTOPAKATW EIKOVO-

ypdupatog (=12 pabnrég):

a) Na Bpeite moOOo0OUG PABNTEG EXEl
OUuVvoAIKa TO lupvdoio auTo.

B) Na Bpeite TO TTOCOOTO TWV PABNTWV
TTOU TTPOTIMOUV TO AEw@opEio.

y) Na tapaoctAcete 1a Oedouéva pe

papdOypauua.

NAewoopeio

AutokivnTo

ModnAato

Matak

Me 1a TT6dIa

2€ Jia atroBnAKn UTTApXOoUV TECOEPIG TUTTOI

KIivnTwy TnAepwvwy A, B, I', A o€ mTooo-

016 10%, 30%, 40%, 20% avTioToIXO.

a) Na mapactioete Ta Oedopéva Me
KUKAIKO di1dypapuua.

B) Na Bpeite méoa kivnrd TnAéQwva
utTdpxouv atro K&Be TUTTO, av 0 UVO-
NIKOG Toug ap1Budg eivar 400.

Mépog A’ - 4.2. Tpa@IKEG TTAPACTATEIG

Y Pwtoape Toug pabntég evog MNupvaaoi-

6

ouU TTO0EC NUEPEG atTrouciacav atrd TO
oXoAegio Tov TeAeuTaio prva. Or ammavTi-
O€IG QaivovTal OTOV TTAPOKATW TTiVOKA.

ApiBuo epwvV ] ApIOuOG padnTwv
0 35
1 12
2 8
3 2
4

___sYNOAO ] 60 |

a) MNoéool pabntég amouciacav 4 nué-
peg; TI TTOOOOTO ATTOTEAOUV QUTOI Ol
HabnTEG;

B) Na Tmapaotioete 1a dedopéva Tou
TiVOKa JE PaBOOYPOUMa Kal PE Ku-
KAIKG d1aypapua.

paupara tng
gAAnvikng aAgaprrou

Aivetal 10 dITTAAVO KUKAI-

KO d1aypapua:

a) Na Bpeite Tn ywvia w.

B) Na 1o petatpéyete O¢€
EIKOVOYPAM Q.

alupwva

O mapakdTw TTivakag dgixvel Tov aplBuo
TWV AETTTWYV TTOU JEAETOUV KATA JECO OPO
nuepnoiwg, ol yadntég Tng I Nupvaaciou
€vOG OXOAcgiou.

Ap1Bp6g Aertwv] % Ayopiwv

30’ 6% 4%
60’ 14% 12%
90’ 33% 27%
120’ 30% 33%
150’ 12% 16%
180’ 5% 8%

a) Na TtapacTtiioete Ta dedouéva TOU
Trivaka Pe Eva paBdoéypauua.

B) Na Bpeite T0 T0C00OTO (%) TWV POBN-
TWV TTOU MEAETOUV TouAdxioTov 90,
KaBwg Kal To TTOOOOTO TWV YadnTwv
TTOU JEAETOUV TO TTOAU 120'.



- 4 A Kartavopr ouxvotATwy Kai OYETIKGWY OUXVOTATWY

2UXVOTNTEG

Pwthoape éva dciypa 50 pabntwv lMNuuvaoiou 1méoeg
n wpeg TTepiTTou BAETTOUV TnAedpacn Tnv efdoudda. Ol
E QTTAVTACEIG TOUG (UE TN O€IpA TTOU KaTaypd@nKav) @aivo-
EEE vTal oToV SITTAQVO TTiVaKA.
AEEROABDEAEE O apibuoi autoi Aéyovial TTapatnpAoEs.
ﬂ Ta amoteAéopaTta autd, OPWG, £TO1 OTTWG Eival TOTTOBE-

TNUéva, de pag divouv pla cagn €ikOva Tng épeuvag. Ae
Qaivetal eUKoAa, dnAadn, Téool padnTég BAETTOUV TNAedpaon
m.X. 5 wpeg TNV ¢Bdopada kai Técol 3 wpeg TNV £ROouAdA.
lMNa Tov AGyo autd, TOTTOBETOUME TA TTOPOTTAVW OTATIOTIKA
oedopéva, og Evav Tivaka, wg €ENG:

Qpeg (TIPEG) TNAEBEOIONG . Ap1Budg padbntwv
v £pdopdda AT (ouxvoTnTEg)
1 ] 3
2 | 6
3 ] 7
4 - 1] 13
5 H 10
6 | 6
7 21l 5
Mivakag 1 2YNOAO 50

Omrwg BAETTOUNE:

@® XT1nv TTPWTN OTAAN TOU TTOPATTAVW TTiVAKA €£XOUME YypAwel KaTd oelpd peyéBoug To
TTAAB0G TWV WPWV TTOU PTTOPEI KATTOI0G HaBNTAG va £xel TrTapakoAouBbnoel TnAedpaan. Ol
apiBuoi autoi givar 1, 2, 3, 4, 5, 6 ka1 7 Kal AéyovTal TIMEG.

® 21n 0eUlTepn oTAAN KAvoupe SiaAoyn Twy TTapatnprocwyv. AnAadn, diaBdafouue Pe TN
oeipd TN AioTta Twv Oedopévwy Kal KaTtaypdgouue KABe TTapatipnon PE CUMPBOAIKS
TPOTTO, HE Mia ypaupn (]) yia Tnv avtioTtoixn TR TG METABANTAG. TMa €ukoAia oTnv
Katapérpnon oxnuaTtiCoupe Tevtadeg ().

® X1nv Tpitn OTAAN peTa@époupe Ta atmmoteAéoparta g dialoyng. ‘ETol, n amdvinon
«BAETTW TTEPiTTOU 3 WpPEG TNV €ROONGDA TnAEdpaon» eu@avifeTal 7 QOpPES. ZTnNV TTEPI-
TTWOon auTr AEPe OTI N TIPA «3 WPEG» £xEl ouxvoTnTa 7. Opoiwg, n TIUA «4 WPESG EXEI
ouxvoeTnTa 13 Kal N TINA «7 WPES» €XEl ouxvoTnTa 5.
levikd, oTtov TTapamdvw Trivaka @aivetal WG katavéuovtar ol 50 pabntég Tou
OEiyMOTOG WG TTPOG TO XOPAKTNPIOTIKO: «TTOOES WPEG PAETTOUV TNAEOPOCN TNV EROOUA-
oay». [Na Tov Adyo autd, 0 CUYKEKPIPEVOG TTIVAKAG OiVEl PIO KATOVOMK GUXVOTATWYV.
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2 XETIKEG ZUXVOTNTEG

O Tmapatmmdvw TTivakag pag divel KATToIEG TTANPOQopieg, OTTWG Yia TTAPAdEIYHa, OTI N TIWN
4 ¢xer ouxvotnta 13 (dnAadn 13 ammd Toug padnTég atmmavinoav Ot BAETTouv TnAedpaon 4
wpeg TNV €RBoudda). H ouxvotnTa opwg autr (dnAadn o apiBuog 13) dev £xel kKapid agia
pOvn TNG, av dev avapepBei 0 aplBudg Twv padntwy TTou pwThBnkav. MNpdyuati, dAAN aia
éxel n ouxvornta 13 otoug 50 kal AAAN Ba éxel n ouyxvornta 13 otoug 100 A 13 oToug 1000
MaBnTEG.

AnAadn, gival avaykn va EEpoupe TI HEPOG Tou deiypaTog atroTeAoUV o1 13 pabntég. To uépog
auTo EKQPACeETAI UE TO KAGO MO % TO OTTOI0 AEYETAI TXETIKA OUXVOTNTA TNG TIUAG 4. ZuvhBwg,
TN OXETIKI OUXVOTNTA Th YHETOATPETTOUPE OE TTOOO0OTO £TTi TOIG £KATO %.

‘ETO1, €XOUpE: % = 0,26 = 26%.

AnAadn, 10 26% Twv pabnTwv autou Tou MNupvaciou BAETTEI 4 Wpeg TNV EBdoPAda TNAEdpaacn.

MNa va BpoUpe TN OXETIKA OUXVOTNTA PIOG TIUAG, S1aipOUME Th oUXVOTNTA TNG TIMAG OUTAG
ME TO TARBOG OAWV TWV TTAPATNPHOEWYV. TN OUVEXEIQ, EKPPACOUME TOV apIBUO auTd wg
TT0000TO £TTi TOIG EKATO (%).

Me Tov TPOTTO aUTO PPICKOUME OAEG TIG OXETIKEG CUXVOTNTEG TOU TTIVOKO OUXVOTATWY TTOU
gival avrioToixa:

3 _ _ 6 _ _ 7 _ _ 13 _ _

o =006=6% 55 =012=12%, g5 =0,14=14% 5o =026 =26%,
10 -020=20% € =012=12% ki -2 =0,10 = 10%.

50 0 50

Twpa PTTOpoUHE TTPOCHETOVTAG MIG AKOUN OTAAN oTov Trivaka 1 va €XOUlE €vav TTiVOKQ,
OTOV OTT0i0 VA QaivovTal oI TIMEG, Ol CUXVOTNTEG KAl Ol OXETIKEG OUXVOTNTESG TWV TTAPATN-
prnocwv TnG £peuvag. ‘Evag TET0I0G TTiVAKAG OVOUACZETAl TTiVAKAG KATOVOMAS GUXVOTHTWYV.

Tipég (wpeg) TNAEBEAONG AiaAoyn ZuyvoTtnTteg (aBnTég)  Zxemikég TuxvoTtnTeg (%)

1 ] 3 6
2 7 | 6 12
3 || 7 14
4 skl 13 26
5 it Tt 10 20
6 | 6 12
7 i 5 10

Mivakag 2 ZYNOAO 50 100
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® [lapatnpoupue 6Ti: TO AOPOICHA OAWV TWV CUXVOTATWY IooUTal JE TO TTARBOG TwV
TTApATNPAOEWY TOU SEiyuaTog.

® ETmiong, To dOpoIoHa TWV OXETIKWYV CUXVOTATWY IocouTal Je 100.
XPNOIYOTTOIWVTAG TWPA TA OTOIXEIO TOU TTIVAKA 2 JTTOPOUUE VO EXOUME KAl JIC ETTOTITIKN
€IKOVA TNG £peuvag, KAvovTag SIaypdupaTa, OTTWG TA TTAPAKATW:

EBSopadiaicg Wpeg TNAEOEaONS EBdopadiaieg wpeg TNAEBEQONG
TwV padnTwv TS B’ Mupvaaiou Twv padnTwv Tng B’ MNupvaaciou
14 30
13
12 25
11
10 20
9 — -
oo — 2 -
w 7 — N:) 15 —
Se6 1 R =
8 8 o O Y e
=5 — 1 1 0 10 — = H
4 — H H H H M F o Y o s Y It Y
3 — M M o A Y o s Y It Y
1 HH H H H H H B 1t Y e I It ) B
0 (g S i S i S s S i N B i s
1 2 3 4 5 6 7 1 2 3 4 5 6 7
QVpeg TNAeBEAONG QVpeg TNAeBEAONG

ERSopadiaieg wpeg TnAeBEaONG
TwV padnTtwyv Tng B’ MNupvaaciou

Qpeg TNABEaoNG 1 _5% . 360° = 21,6°
2 & 3600=432°
3 g -360°=504"
4 3600 = 936°
5 40 360°=72°
6 & -360°=432°
72 - 360° =36°

EPNATHZEIZ KATAVOHZHZ

1 210V OITTAaVO TTiVaKAO €XOUNE CUYKEVTPWOEI TO )
aTTOTEAEOUATA HIOG EPEUVAC, TIOU EVIVE OF HIOL Madia 0 1 2 3 4 5
KWMOTTOAN OXETIKA PE TO TTANBOG TwV TTAIdIWY ,
. 40 , 5 ) MARBog
TTOU ’sxa KAOg O!KOYEV%ZIG. Tl’g nqpaKaTw OIKOYEVEIGV
EPWTACEIC va €TTIAEEETE TN OWOTA ATTAVTNON.

ININ B DN B B
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A B r A
1 To OUVO’)\IKO Tr)\neog OIKOYEVEIWV 5 6 40 12
TTOU pwTHONKAV €ivai:
2 H ouxvornta 1ng TIUAG 4 gival: 3 6 40 2
3 H OXeTIKr) ouxvoTnTa TWV OIKOYEVEIWY 11 11 40 100
TToU &gV £X0UV TTaIBIA Eival: 100 40 11 1

H OXETIKI) ouXvoTNTA TWV OIKOYEVEIWV 5 100 5 5
4 T0U Exouv 3 Taidid wg TTOC0CTO ETTI 100" 40 5 40 100 20 -100
TOIG EKATO €ival:

AV KOTOOKEUGOOUME KUKAIKG O1aypay- 12 40 40 1
5 Mda, n ETKEVTIPN ywvia TTOU QVTIOTOIXE —0-360° 5-360° 360° -12 ==-360°
OTIG OIKOYEVEIEG TTOU €xouv 1 TTaudi eiva:

Mia €épeuva TTou €yive PETOEU TwV paBnTwyv evog MNupvaaoiou TG Kpntng, OXETIKA WE
TIG TTOOOCPAIPIKEG TTPOTIUACEIG TOUG, KaTéEANEE o€ Eviovn «dla@wvia» PE aTTOTEAEOUA
va «xaBouvy» PepIkd oToixeia. MTTopeite va Bpeite Ta oToIXEia TTOU AEiTTOUV;

Opdideg ZuxvoTnTeg  ZXETIKEG ouxXVOTNTEG (€TTi TOIG %)
AEK
MNMAOK 5
OAYMIMIAKOZ 30
MANAOHNAIKOZ 10
O®H 70 35
EPFOTEAHZ 30
Zovolo

AZKHZEIZ

1 Na OUUTTANPWOETE TOUG TTAPAKATW TTIVAKEG: ApPIBUOS ATTOUCIWV TwV IabnTiv
APIBUOC TTAISIV TWV OIKOYEVEIWDV piag 16éng kard rov NoéuBpio
EVOC XwpioU 7 5

Aplepo’g ZuxvoeTnTa ou Z\)/%:"Srrclx %

Ap1Bu6¢ , IXETIKA e AR s
. Zuxvornta X o 0 3
AWV guxvoertnta % = =
(1) 140 2 12
14 - -
2 4 6

3 8 5

4 4 6 1

Zovolo TuvoAo 40
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2 O apIBudg Twv yevwAoewy O éva PalEu-
TAPIO Ta €TN
2000 ¢wg 2004
paiveTal aTo
TTOPOKATW
pPaBdOYpauua:

W 700
W

2000 2001 2002 2003 2004
‘Eroc

a) Na KOTaOKEUAOETE TOV TTIVAKO OUXVO-
TATWYV KOl OXETIKWY OUXVOTATWV.

B) Na petatpéyete 10 pafddypauua o€
XpPovoypappa.

y) Mola xpovid ol yevvAoeIg TTapouaia-
oav au¢non Kai Trola peiwaon;

3 O apiBudés TwV EAATTWHATIKWY TTPOIG-

VTWV PI1ag BloTexviag 10 TTPWTO dEKANUE-

po Tou Maprtiou ¢ivar: 0, 0, 1, 2, 1, 2, 2,

1,0, 1.

a) Na yivel Tivakag ouxvoTATWY Kal
OXETIKWYV OUXVOTATWV.

B) Na TtapactaBolv Ta Oedopéva de
KUKAIKO B1Aypauua.

y) Na TTapacTtaBei N KaTavour oxXETIKWY
OUXVOTATWV PE paBddypapua.

4 Ta ATTOTEAEGUOTA TTOU TTETUXE MO OHGda

TTod00Qaipou o€ 34 aywveg ATAV:

H, H I, N, I, I, I, 1, N, H, |, H,

H, I, N, I, H, N, I, I, I, N, H, H, I,

[, 1,1, 1,1, N, I, N, N.

(H ="Hrta, N = Nikn, | = lootraAia)

a) Na yivel Tivakag ouxvoTATWY Kal
OXETIKWYV OUXVOTATWV.

B) Na TmapaoTabei N KATAVOUR OXETIKWYV
OUXVOTATWYV ME paBddypapua  Kai
KUKAIKO BI1Aypauua.

5 O apiBudS TV PINVUPATWY TTOU £€0TEIAE
ava nuépa Tov louAio o Tdkng, eival:
4,5, 2,1,5,4,0,4,7, 3,5, 2,
2,6,5,3,2,3,1,7,6, 4,5, 3,
3, 2,2,4, 2,5, 2.

a) Na yivel TTivakag ouxvoTATWYV Kal OXE-
TIKWV OUXVOTATWV.

B) Na Bpeite TTOOEC NUEPES TA INVUMOTA
ATav TepIocooTeEPa aTod 3.

y) Na Bpeite T0 TTO000TO TWV NUEPWV
OTIG OTTOIEC TA UNVUUOTA ATAV TO TTOAU 3.

0) Na TTapaOTACETE TNV KATAVOUR OXETI-
KWV OUXVOTATWYV Pe paBddypapua.

e Pia €peuva TTou €yive o€ 25 pabntég

WG TTPOG TNV oudda aipatog, £yivav ol

TTapaATNPAOEIG:

O,A A A O, AB, A /B, A, AB, B, O,

A, O,B,B,B,A A AB, B,O,A A A

a) Na yivel o Trivakag ouxvoTATWY Kai
OXETIKWV OUXVOTATWYV €TTi TOIG €KATO.

B) Moio cival T0 TTOOOCTO TWV POBNTWV
TTou €xouv ouada A A B;

y) MNola opdda aipatog epeavidetal Aiyo-
TEPO OTO OEiYUQ;

e €va OIOYyWVIOUA PE TECOEPIG EPWTH-
O€IG 0 apPIBPOG TWV CWOTWV ATTavTHOE-
WV QAiveTal 0TO KUKAIKO dIAypapua.

W 4 epwrioeis [ Kappia

3 epwry
90° 1 epwnon

élZspunr’]celg

a) Na yivel o Tivakag OXETIKWY CUXVOTH-
TWV.

B) Av k&Be ocwoT epwTtnon PabuoAo-
yeital pge 5 povadeg, va Bpebei 1O
TTOOOCTO TWV HMABNTWV TTOU £X0UV
BaBuoAoyia pikpdTEPN 1 ion Tou 10.

2710 €IKOVOypaupa divetal o apIOUOS Twv

UTTOAOYIOTWYV TTOU TTOUANCE MIa ETAIPEIO

10 £70G 2003 yIa 4 papkes A, B, I, A.

a) Noéooug ouvoAik& UTTOAOYIOTEG TTOU-
Anoe n eTaipeia;

B) Na yivel o TTivakag ouxvoTATWV.

y) MNolo €ival T0 TT0000TO TWV UTTOAOYI-
oTWV TToU d¢v gival ydpkag A i B;

A

B

r

Mdpka

A

= 1000 umroAoyioTég



- 4 ¥/8 Opadomoinon mapatnpiocwy

APAZTHPIOTHTA JM

Eéerdoaue touc pabnréc evoc Muuvacoiou wg mpo¢ 10 BApog
Toug. Ta arroreAéouara (oTpoyyuAorroinuéva o€ KiAQ) givai:

53 59 46 61 47 64 47 72 53 58 55 67 57 59 53 66
52 41 57 65 75 60 71 42 62 49 63 52 43 49 57 62
55 81 54 55 42 52 68 54 67 43 42 60 56 59 47 78
59 63 54 48 56 60 44 53 59 50 55 46 56 47 53 62
57 46 63 61 55 69 51 54 61 51 61 41 58 53 73 56

Emreidn o1 d1apopeTIKES TIUEC TTOU BpNKaue gival Tadpa TOAAEC
(a6 41 éwg 81 KIAQ) Kai 0 TTivakag KATavoung cUXVOTATWY TTOU
TTOETTEI VA KATAOKEUAOOUUE Eival TTOAU UEYAAOC, xwpidouue TIC
TapamTdvw TapaTnPENoEIS O «OUAOESH TTOU AfyovTal «kKAQOEICY,
wg €§NG:

21v 1n kAdon tomoBsrouue 6ooug uabnrég Cuyifouv 40 — 46
KIAG, otn 2n 6ooug Cuyifouv 46 — 52, otnv 3n 52 — 58, ornv
4n 58 — 64, otnv 5n 64 — 70, otnv 6n 70 — 76 ka1 otnv 7n 76
— 82 kiAa. (Av kdrroia mapartnEnon CUUTTITITEl UE TO OEEI0 GKPO
Hiag KAGong, tnv 1omoBsTouuEe OTNV QUECWS ETTOUEVH KAGON).
Na kdvere diadoyn Twv mapamavw mTapaTtnPHCEwWY Kal va
KATQOKEUAOTETE TTIVAKQ KATAVOUNG OUXVOTNTWV.

Auon
2UPQWVA Pe Ta OeOOUEVA CUUTTANPWYOUNE TOV ETTOUEVO TTIVOKQ
KOTAVOUNAG OUXVOTATWYV:

KAdoeig AiaAoyn ZUXVOTNTEG ZXETIKEG OUXVOTNTES
40 — 46 H ] 8 10 %
46 — 52 H Hit ] 13 16,25 %
52 — 58 e A | 26 32,50 %
58 — 64 T i i 20 25 %
64 — 70 Hi [ 7 8,75 %
70 - 76 i 4 5 %
76 — 82 || 2 2,50 %
2UvoAa 80 100%

H diadikacia, Tmou €idaue otnv TTponyouuevn dpacTnpidTnTa, ovoudleTal opadotroinon
TWV TTaparnpnoswyv. Xwpioaue, dnAadn, 1o didotnua atod 40 kIAd €wg 81 KIAG, GTO OTT0I0
AVAKOUV Ol TTapAaTNPACEIG, O€ UTTOdIAoTAUATA. Ta UTTodIaoTHPATA auTd AéyovTal KAAOEIG.
21n dpacTnpIdTnTa Bewproape KAGoeig TTAATOUG 6 KIAWV.
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Fpa@ikf TTapouciacn OJadOTTOINMEVWY TTAPATNPHOEWYV

apIBOG HadNTWY (OUXVOTNTES)

Mia opadoTtroinuévn Katavour Trapl-

OTAvETAlI PE 10TOYPOUMA, TTOU OTTOTE-

w
o

Agital ammé ouvexodueva opboywvia, Ta

1

C

N
o

ow3 s

40 46 52 58

EPAPMOTH 1

oTroia éxouv UWog ioco Pe TN ouxvotnTa

I TN OXETIK ouXvOTNTA TNG QVTIOTOIXNG

KAGONG.

| ‘ETo1, TO opBoywvio Tng kKAdong 40 — 46
| éxel Owog 8. O1 apiBuoi 40 kai 46

70 76 82
KIA&

AéyovTtal dkpa TnG KAdong. Etiong, o

40 + 46 _ 86
2 2

AéyeTal KEvTpo TnNG KAAdong 40 — 46.

apiBuég 43 (dnAadn =43

TMaparnpnon:

Amé TN OTiyun TMou éXOUNE KAvEl ouadorroinon Twv
TAPATNPHOEWY, Ol GUXVOTNTEC KAl Ol OXETIKEC OUXVOTNTEG
ToUu éxouus LpeEl OTOV TTAPATAVW TTiVaKQ KAatavouns
ouxVOoTATWYV, OEV avapépovral O€ EUOVWUEVOUS apiBuouc,
aMaG oric kAdoeig. Erol, Aéue 6m1 n kAdon 58 - 64
Exel auxvornta 20 Kai OXETIKN ouxvotnta 25% xwpic va
yvwpilouue 1n ouxvornta KaBeuidg amo 1ic Tiués 58, 59,
60,...,63 mou avikouv atnv kAdon aurn. Eral, Bswpoulue
or 20 pabnrég mou éxouv Bapog 58 — 64 kIAG avrimpoow-
megovral amé 10 KEVTPO TNG KAAang, onAadn tov apibuod

58+ 64 122 )
2 =", = 61 KIAQ.

Taxurnta og km/h Autokivnta

2¢ wa €Bvikh 006 n Tpoxaia éAsyée 50 autokivnTa wg 60-80 5

TPOGC TNV TaxUTNTA TTOU €ixav avarruéel. Ta amoreAéouara 80-100 3

@aivovrai oTov OITAavo TTivaka.

a) Na KaraokeudoeTe TTivakKa OXETIKWY OUXVOTHTWYV 100-120 15
Kal 1I0TOYPauua GUXVOTATWVY. 120-140 12

B) Av 10 6pI0o TaXUTNTAS OTO CUYKEKPIUEVO OnuEio NG 140-160 7
Eb6vikng odou eivar 120 km/h, 11 1TOO0OOTO TWV 160-180 3
odnywyv mTapavounace; (Oswpodlue o1 Tapavounoav SOUVvoAo 50

akoua kai o1 odnyoi mou érpexav ue 120 km/h).
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Aoon: o) H ouyvotnta TN kAGong 60 — 80  KAdogIg  Zuxvotnteg ZXeTIKEG ZUXVOTNTES

gival 5, OTTOTE N OXETIK OUXVO- 60-80 S 10 %
TNTa TNG KAGONG QUTAG Eiva: 80-100 8 16 %
5 1 e 100-120 15 30 %
50 - 10 - 2101 10%. 120-140 12 24 %
, . . 140-160 7 14 %

Opoiwg, Bpiokouue Kai TIC UTTO-
° > 160-180 3 6 %

AOITTEG OXETIKEG OUXVOTNTEG.

XpNOIYOTIOIWVTAG TIG OUXVO-
™TEG TNG 2nG OTAANG TOu
OITTAAVOU TTiVOKO KOTOOKEUA-

CoupE TO 1I0TOYPAUMUA OUXVO-

auToKivnTa
=
(=Y

TATWV.

B) Mapavounocav 6éool odnyoi
QVINKOUV OTIG TPEIG TEAEUTAIES
KAdoe€lg, dnAadn 12+7+3=22
odnyoi, dnAadr TToco0TO
22 _ 44

—=—-=0,44 1 44%. 60 80 100 120 140 160 180
50 100 n ° TaxuTnTa

ORPNWAhUIOION®O

EPNATHZEIZ KATAVOHZHZ

1 AivovTal Ta opadoTroinuéva dedoPEVA TOU TTAPAKATW TTivaka.

KAdoeig 0-5 5-10 10 - 15 15 -20
ZUXVOTNTEG 3 5 8 4

ZTIC TTAPAKATW EPWTNOEIC va ETTIAECETE TN CWOTA OTTAVTNON:

A B r A

1 To mAdTog NG K&BE KAGONG €ivai: 4 5 2 20
2 To kévipo TnG KAGong 5 — 10 eivai: 5 15 7,5 10
3 H ouxvortnta 1ng kKAdong 5 — 10 givai: % 8 % 5

2. Aivovtal o1 BaBpoi TTou Tpav 20 yabntég o’ £va diaywvioua:
18 16 12 6 10
11 7 13 4 18
12 15 3 10 8
18 7 14 14 11

Na CUUTTANPWOETE TOV TTAPAKATW TTiVAKA:
KAdoeig 0-4 4-8 8-12 12-16 16-20
ZuxvoTNnTEG
ZXETIKEG CUXVOTNTEG
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1

3

AZKHZEIZ

27O TTAPOKATW I0TOYpAPUa divovTal ol
nAikieg 120 atépwv TOU  €pyddovTal
o’ éva utroupyeio. Ta dedouéva eivai
opadoTroinpéva ot TEOOEPIG KAAOEIG
ioou TTAGToUuG. To opBoywvio TNG KAGong
40 — 50 d¢ev eival CUPTTANPWHEVO.

k Api16ud¢ spyalopévwv

48

36

12

20 30 40 50 60 Hamiec oz £mn

a) Na Bpeite TIG ouXVOTNTEG TWV KAACEWV.
B) Na CuPTTANPWOETE TO IOTOYPAULQ.

2¢ Jla épeuva pwtABnkav 50 datoua yia

TOV OpPIBUO TWV NUEPWV TTOU EeEKOUPd-

oTnKav Tov TeAeuTaio pnva. MNpoékuyav

Ol TTapATNPAOEIG
23126112054724712
52014603624694434
8562443843833564

a) Na opadotroifjoete Ta dedOUEVA O€
TéVTE KAAOEIG ioOU TTAATOUG.

B) Na yivel To 1I0TOYPOUPA CUXVOTHTWV.

H BaBuoAoyia 30 pabnTtwv o’ éva diayw-
VIOUO OTO KEQAAQIO TNG ZTATIOTIKNG €ival:

1810194 1 1214104101912 6 12 14
141214 4141214198 16 18 6 16 18 18

103

a) Na opadotroinoete 1o dedopéva o€
TEVTE KAAOEIG ioou TTAATOUG.
B) Na yivel To 1I0TOYPOAUPA CUXVOTHTWV.

O apIBudg Twv Tpoxaiwv TTapapacewv
otnv EBvikn 0086, mou éyive KaTtd Tn
dIGpKeIa evog uAva ava nuépa, NnTav:

261 211 223 282 272 211
233 267 247 243 207 221
294 201 249 214 242 211
262 285 298 272 214 232
215 272 245 241 263 242
a) Na opadoTtroifjoete Ta dedopéva o€
TTEVTE KAAOEIG iooU TTAGTOUG.
B) Na katackeudoete TO 10TOYPAPMA
OUXVOTNTWV.

A6 pia €peuva TTou €yive o€ 80 gpyadlod-
MEVOUG MIOG ETTIXEIPNONG YIa TO TTOOEG
nuépeg NTav AppwaTol TOV TTEPACHEVO
XPOvo, BpéBnkav Ta ATTOTEAECUATA TTOU
@aivovTal OTOV TTOPOKATW TTiVOKA:

0-10 10-20 20-30 30—40
35% 40% 15% 10%

Na KATOOKEUAOETE TO IO0TOYPAUMA
OUXVOTATWV.



BN Méon npi - Avggsoos

Méon Tipn
APAZTHPIOTHTA

O lNwpyoc éxer pia raBépva o’ éva Likpo vnai Tou Alyaiou.
Ta képdn Tou, O€ €, yia TO TTPONYOULEVO £TOS ATAV aQva
upva:

0, 0, 100, 400, 1000, 1500, 2500, 5000, 1500, 250, 50, O.

Ti unviaio moB6 BOa Emperme va mTaipvel, av o Arav
utraAAnAog, ware va gixe 10 idlo €THOIO0 €1000NUA;

AUon

Ag eCetdooupe TTpwTa TTOCA XpruaTa KEPdioe o MNwpyog
OAn 1N xpovid. O MNwpyog kKEPDITE TUVOAIKG

0+0+ 100+ 400 + 1000 + 1500 + 2500 + 5000 + 1500 +
250 + 50 + 0 = 12.300 €.

Av 10 TTO0O QUTO polpaacTei e€iocou oe GAOUG TOUG PRveG, Ba

KEPOICE %= 1025 € kd&B¢e prva.
Oa Aéue OTI 0 péoOG 6pOG 1 n Méon TIMA TwWV KEPOWV TOU
MNwpyou eivar 1025 €.

lNa va Bpoupe TN pé€on TIPRA VoG CUVOAOU TTaPATNPACEWY, TIPOCOETOUHE OAEG TIG TTAPA-
TNPNOEIG KAl dlaipoUpE PHE TO TTARBOG TWV TTAPATNPATEWV AUTWV.

loyuel AoItTov OTI:

dépoioua TV TTAPATNPNOEWV
TAROOG TWV TTAPATNPATEWV

Méon Tiyn =

Aidpeoog

APAZTHPIOTHTA
Or unviaisc amodoxéc evvéa epyadouévwy uiag eTmixeipnong eivai (o€ €):
700, 600, 2900, 950, 700, 800, 700, 2100, 900.
a) Na Bpeite Tn péon Tiun TwWv amodoXwWV TwV EPYalouéVwWV.
B) Na Bpeite nv Tiun 1mOU «TTPOCEYYI(El» KAAUTEQA TIC ATTOOOXEC TWV TTEQITOOTELWV
epyalouévwy.
Auon
a) H péon iy Twv atmodoxwy eivai:

700 + 600 + 2900 + 950 + 700 + 800 + 700 + 2100 + 900 _ 10350

9 9 =1150 €
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B) Maparnpoupe OTI oI TTEPIOCOTEPOI pyalouevol (7 oToug 9) £xouv aTTOBOXEG MIKPOTEPEG
(katw ammd 1000 €) amd Tn péon Ty Tou BpAkaue (1150 €), evw poévo duo
éxouv peyaAuTepes amodoxég (2100 kar 2900 €). Autoi o1 duo peydAol picBoi gaiveTal O
au&davouv Tn péon TIPA.

TotroBeToUue KaTd OeIpd pEYEBOUG TIG ATTOBOXEC TWV 9 UTTAAARAWV:

600 700 700 700 900 950 2100 2900

4 TTapaTnpProcIg 4 TTapaTNPnoEIg

Mapatnpouue o1 n Ty 800 € BpiokeTal akpIBWg aTn PEON, yIATi UTTAPYXOUV 4 TTapa-
TNPNOEIG HIKPOTEPEG 1] ioeg Tou 800 Kal 4 TTapatnpAoels ueyaAuTepeg n ioeg Tou 800.
H peocaia auth Tapatipnon «TTpooeyyifel» KAAUTEPA TIG ATTOOOXEG TWV TTEPICOOTEPWYV
EPYadouEVWV.

H mmponyouuevn dpacTtnpidTnTa TTapouciddel éva PéyeBog TNG ZTATIOTIKAG TO OTToi0 Ovoud-
Coupe didueoo.

‘Evag eUKOAOG TPOTTOG Yia va Bpiokoupe Tn didueco eival o €ENG:
pa@oupe TIC TTAPATNPOEIG UE OEIPG PeEYEBOUG:

600 700 700 700 800 900 950 2100 2900
2Tn ouvéxela, diaypd@ouue TNV TTPWTN Kal TV TEAEUTAIa TTapaTtieEnon:

666 700 700 700 800 900 950 2100 2966
MeTd diaypdag@oupe Tn deUTEPN KAl TNV TTPOTEAEUTAIQ:

666 66 700 700 800 900 950 2466 2966
Kal ouveyioupe €101 HEXPI VO PEIVEI JOVO pia TTapaTripnaon, Tou ival n dIGUECOG:

600 700 700 700 900 950 2100 2900

Ot1av 1o TARB0G TWV TTAPATNPNOEWYV Eival TTEPITTOG APIBUOG, TTaipvoUupE WG SiIdpuEcO
TN MECAiIO TTAPATAPNON.

Ag €€eTGOOUPE TWPO TNV TTEPITITWAON TTOU PJEVOUV U0 «UECAIEC TTAPATNPACEIG.
Av éxoupe TIg TTapartnpnoeig: 15, 11, 11,12, 16, 17, 13, 14, 16, 19, TI¢ TOTTOBETOUUE PE OEIPA
HeYEBOUG Kal dlaypa@oupe dlIadoxIKA aTrd Ta dKpa, TTPOG Ta YECQ:

+# 4+ 42 43 [14 15| 46 46 47 49

Mapartnpouue OTI TTEPICOEUOUY dUO Peoaieg TTapatnpAoelg: To 14 kai 1o 15.
AuTO o@eileTal oto 6T TO TTARBOG Twv TTapaTnproewv givalr 10 (dnAadn apTIog apIBPOG),
oTroTE OEV UTTAPXEI MECAIQ TTAPATAPNON. 14+15 29

>& aQuTh TNV TTEPITTTWOTN Ba Bewpriooupe wg dIAPECO ToVv apIBud > 5 14,5.

Otav 10 TARBOG TWV TTAPATNPACEWYV gival APTIO, TTAIPVOUME WG SIAUECO TOV NECO
6po Twv U0 PECAIWV TTAPATNPHOEWV.
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Méon TipA opadoTroinuévng KATAVOUNG

T | apAazTHPIOTHTA EX
afpoi .
. COALIES) | Metd To TéAog evoc Siaywviouaroc o kabnyntric diver otov upva-

0-4 1 aiapxn rov diIrAavo mivaka pe Tous Babuoug Twv uabntwv tng 1ééng.
4-8 2 lMNw¢ Ba umopoucaue va utmroAoyioouue Tov PECO 6po Twv Babuwyv
8-12 6 0Ang g 1Géng;
e 0 [
= Eivalr @avepd 611 de pmTopoUue va uTToAoyicoupde PE akpifela Tn
2YNOAO péon TiuA Twv BaBuwy, yiati & yvwpifouue TI BaBPo akpIBwg

TPE KABe pabntng. MNvwpifoupe 0TI 6 pabnTég TTRpPav Babud atmo
8 péxpl 12, aAAd ayvoouue Tov akpify Babud Tou KaBevog.

Oa Bpolue pia TIA TTOU TTPoCEeyyiel TN péon Tiun, dnAadn Oa
KAVOUHE JIa EKTIMNON TNG MEONG TIMAG.

Oewpoupe 611 6AoI o1 BaBuOoI PIag KAGONG AvTITTPOCWTTEUOVTAI ATTO TO KEVTPO TG KAdong.
AnAadn, uttoBéToupE OTI 01 6 HaBNTEG TTOU £xouv TTApEl BaBuoug aTrd 8 péxpl 12, £xouv OAol
8+12 _ 20 _ 10
2 2 '

Opoiwg, Bewpoupe 611 01 10 pabnTEQ TTOU €XOUV TTaPEl BaBud amd 12 £wg 16, £xouv OAoI Tov

id10 BaBuo ico ue: KévTpo
0-4 2 2- 1= 2

Tov id10 BaBuo, ioco Pe TO KEVTPO TNG KAAoNG, dnAadr Babuod

1
Karaokgudfoupe, AoITTOV, 4—-8 6 2 6- 2= 12
TOV OITTAQVO TTiVaKA: 8_12 10 6 10- 6= 60
12 -16 14 10 14 - 10 = 140
16 - 20 18 6 18- 6=108

SYNOAA 322

2TNV TEPITITWON AUTA, 01 25 pabnTég £xouv TTAPEl CUVOAIKA 322 BaBuoug, oTrdTe N péon TIPN
TWV BaBuwyv givai: %52 =12,88.

ETtropévwg, yia va Bpoupe TN ECN TIPR OPadOTTOINKEVNG KATAVOUNAG:

o Bpiokoupe Ta KEVTPA TWV KAAOEWV.

[ MoAAatrAacidfoupe To KEVTPO KABE KAGONG PE TN CUXVOTNTA TNG KAGONG AUTAG.
[ MpooBéroupe 6Aa Ta yivoueva.

® AilaipoUpe To dBpoicua auTd PE TO ABPOICHA TWV CUXVOTHTWYV.

EPAPMOTH 1

H EAeva eéetdotnke mévie QopEC O’ autd TO Tpiunvo oto udbnua tng loTopiag Kai
THpe Toug Babuoug: 16, 14, 18, 18 kar 14. Ti BaBuoé mpérrel va Tapel wg yeviko Babud
TPIUAVOU;

16+ 14 + 18 + 18 + 14 _ 80
5 5

Aoon: H péon niui Twv Babuwv Tng ‘EAevag civai: = 16.
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EPAPMOTH 2

Auon:

O dimAavoécg mivakag ociyvel Tov apibuod

TWV TEPUATWYV TTOU TTETUXE MIA OUAdd

Tod00QaipoU oTouS 15 MPWTOUS AYW-

VEC TPWTABAALATOC.

a) [6oa répuara Exer TETUXEI TUVOAIKA
n ouada auth kai oTous 15 aywveg;

B) [loiog givar o uéoog apibuogs Tepua-
TwV TTOU TTETUXaiVEI N oudda autn g€ KGBe aywva;

A~ WON-=O0
N O1TwWw b =

a) e 1 aywva £xel meTuxel 0 Tépuarta, apa oUvoAo
2€ 4 aywveg £xel TTeTuxel 1 TEpPa, dpa aUVOAO
e 3 aywveg éxel TeTUXEl 2 TEPpPATA, Apa GUVOAO
e 5 aywveg éxel TeTUuxel 3 TEPpPATA, dpa GUVOAO
2€ 2 aQyWVeG £xel TTETUXEI 4 TEPpUATA, dpa oUVOAO

EE &) GV IRE S
N WN =0
I

—_—
oo ~O

OT11éT1E, OUVOAIKA €XEI TTETUXEL:
1-0+4-1+3-2+5-3+4-2=0+4+6+15+ 8 =33 1épparta.

B) Aol ot 15 aywveg £xel TTETUXEI OUVOAIKA 33 TEpUATA, O PHECOG OPOG Yia KABE

. , 1:-0+4-1+43-2+5-3+4-2 33 .
aywva givai: 15 =5 = 2,2 T€puaTa.

EPAPMOTH 3

Auon:

2¢ pia taén ummdpyouv 8 uabnrés kai 12 pabnrpieg. To uéoo Uwog Twv 8 uabntwyv givai
168 cm ka1 10 uéoo Uwo¢ Twv 12 uabnrpiwv givar 162 cm. lNoio €ivai 10 péco UWog
OAwv Twv pabnrwv tng 14éng;

To dBpoioua Twv UPwv Twy 8 pyabntwyv (oe cm) gival: 8 - 168 = 1344.
To dBpoioua Twv uPwyv Twyv 12 yabntpiwyv (o€ cm) givai: 12 - 162 = 1944,
To dBpoioua Twv uPwv Kal Twv 20 pabntwy (o€ cm) cival: 1344 + 1944 = 3288.
Etropévwg, To péco Uwog (oe cm) gival: %88 = 164,4.

EPAPMOTH 4

Aion:

Na Bpeite tn diGueoo Twv mapaTnPEHTEWV:
a) 3 5 2 7 3 2 4 6 6 4 3
B) 12 15 14 17 13 18 15 16 13 17 12 11

a) TotroBeToUpE TIG TTAPATNPACEIS O auouoa ocIpd:
2 2 3 3 3 4 4 5 6 6 7
To ARB0o¢ Toug ival 11 (TTepITTOG). Alaypd@ovTag TIG aKpaieg TTapaTnProElS ava duo:

73 3 3 |4

TTepIoaeUEl n 6n Katd oeipd TTapaATAPNCN, N oTroia IcoUTal YE TN dIANETO.
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B) TotroBeToUuE TIC TTAPATNPNOEIC O€ augouca oelpd.
1 12 12 13 13 14 15 15 16 17 17 18
To ARB0¢ Toug gival 12 (ApTIog). Alaypd@ovTag TIG AKPaie TTAPATNPAROEIS avda dUO:

"o 2 B 18 [14 5] 16 16 AT AT 1B

TeEPIcoeUouV dUO TTapaTtnpnoceis: n 6n (14) kai n 7n (15).
H didpecog eival o NEOOG Opog aQuTWY Twv OUO TTapaTnprocwy, dnAadn o
14 +15 _ 29

2 7 = 14,5

apIBuog:

EPNTHZEIZ KATAVOHZHZ

1. Na KUKAWOETE TIG OWOTEG ATTAVTHOEIG:
To dBpoioua 50 TTaparnpAocewy civalr 100. H péon TiuA ivai:
A: 500 B: 5 r % A: 2
2. H péon niun 100 mrapartnpriocwy cival 28,2. To dBpoicua Twv TTapATNPAoEWY gival:
A: 2,82 B: 282 I 2820 A: 0,282
3 H péon TiyR piog katavounig eival 3 kai 1o aBpoiopa Twy TTapatnpAccwy gival 60. To
TTARBOG TWV TTapaTNPEACEWY givar: 3
A: 5 B: 20 I 180 A —
60
4. ATTO TIG TTAPOKATW TIAPATNPNOEIG, TToU €ival TotTToBeTnuéveg 0€ aufouoca oelpd
MeyEBoug, Acitrel n 5n Katd celpd TTAPATHENON
2 3 5 7 14 14 15
a) Av n didueoog gival 7, n TTapatpnon mmou Asitel ivar: - A:7 B:8 I: 9 A: 10
B) Av n diduecog cival 8, n maparthpnon Tou Acitrer givar: - A:7 B:8 I:9 A: 10
Y) Av n didueocog gival 8,5, n maparripnon Tou Asitrel eivar: A: 7 B:8 9 A: 10
5. AiveTal n katavoun cuxvoTATWY Tou dITTAavoU TTiVaKa.
H péon Tiun eival ion pe:
A 10+20+30 5 10-2+20-3+30-4 i 2
: 3 : 3 20 3
30 4
r- 10+20+30 5. 10-2+20-3+30-4
9 9
AZKHZEIZ
1 Na uttoAoyioTei N péon TIUA Twv TTapATn- 2 Na Bpeite TN dIGPECO TWV TTAPATNPACEWV
pRoewv KABE Ypauung. K&Be ypauung:
a) 7 7 7 7 7 7 a) 4 3 2 1 1 =2
B) 1 2 3 45 6 7 89 10 B 2 24 2 3 3 1
y) -3 -2 -20111 y) 100 101 99 98 101 102 103
5)llllll ) 5 -2 01 3 -4
2 3 2 4 5 3
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3 H PaBuoAoyia oce 14 pabiuata Tou

TTPWTOU TETPAPAVOU BUO HaBNTWV TNG
B’ MNuuvaaoiou eivar:

18 17 16 19 20 16 17 19 18 18 19 18 19 17

1919 18 18 19 20 18 17 19 19 18 19 18 20

a) Na Bpeite Tov péoo 6po NG fabuolo-
yiag k&Be pabnTh.

B) Na ekTiuyAoeTe TTOI0G POBNTAG €XEl
KaAUTepN eTTidoon.

y) Na Bpeite T didueco TG Babuolo-
yiag kaBe pabntn.

To Uwog Twv 12 TaIKTWY TNG OoudGdag

pTTdoket TG AEK €ival og cm:

192, 197, 197, 198, 198, 200, 200, 201,

201, 204, 205, 206.

a) Na Bpeite To p€oo UWoG TNG Ouadag.

B) Na Bpeite TN dIAPECO TWV UYPWV TNG
ouadag.

y) Av o TaikTng e Uwog 192 cm avTika-
TaoTaBei amd dAAov uywoug 200 cm,
TTOI0 €ival To VEO HMECO UWOG NG
opadag;

H Bepuokpacia 10 peonuépl KGBe nué-
pag Tou NoeuBpiou atov AAipo givail:
10 14 12 16 10 14 18 16 17 14
16 12 17 10 12 14 14 16 12 14
18 14 10 14 16 10 18 12 16 14

a) Na kataockeudoeTe TTivOKO GUXVO-
TATWV KOl OXETIKWVY TUXVOTATWV.

B) Na Bpeite TN péon Bepuokpaacia Kal
N JIAUECO TWV BEPUOKPATIWV.

2¢ Mia moAn 200 TTaudid TTapoucialouv
aAAepyikn avTidpaon o' éva @Aapuako,
oUPQWVA JE TOV TTOPAKATW TTIVOKA:

0-2 50
2-4 40
4-6 60
6-8 30
8-10 10
10 - 12 10
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a) Na yivel o Trivakag ouyxvoTATWY Kal
OXETIKWV OUXVOTHTWV TNG KATAVOMNAG.
B) Na Bpeite TN péon nAikia Twv TTaIdIWV.

O1 nAikieg evog deiypatog 200 @IAGBAWV
TTOU TTapakoAouBouv €vav aywva TEVIG
givai:

9-15 24
15-21 48
21-27 56
27-33 36
33-39 24
39-45 12

Na Bpeite TN péon TIPA TNG NAIKIAg Twv
QINGBAWV.

Mia Eviwon KaTavoAwTwy KATEYPAWE TNV
TIUA TTWANCONG €vOg TTPOIdVTOG (o€ €) o€
20 diaopeTIKG onueia TTWANONG:

50 47 51 45 54 49 46 52 48 50
51 49 52 49 47 50 54 52 49 53

a) i) Na TomoBetioeTe TO dedoUEVa
QuUTA O€ TTiVAKA OUXVOTATWV.
i) Na Bpeite TN péon TIPR TWANONG
M ToU TTPOIGVTOG.
B) i) Na opadotroifoete Ta dedopéva
o€ KAAOEIG, OTTWG QaiveTal OTOV
TTapaKATW TTivaka:

45 — 47
47 — 49

i) Na Bpeite Tn péon TP TWANONG
M’ Twv opadoTroiNuévwy TTapa-
TNPACEWY TOU TTivaka auTou.

iii) Mola €ival n Tpayuartikn péon
nipn (M / M);



Enavidnygn Kepadaiov -

&

lTeprypapikn Zratiotikn

NMAHOYZMOZ

‘Eva o0voAo Tou oTToiou PEAETANE T OTOIXKEIQ WG TTPOG TOUAAXIOTOV £Va XOPOKTNPIOTIKO AéyeTal

TMANBUOMOG.

Etreidn n €pguva oAdkAnpou Tou TTANBUCPOU Bev gival TTAVTOTE EQIKTH, KATAPEUYOUUE OTN
SeiypaTtoAnwia. EmAéyoupe, dnAadn, £€va avTIKEIPEVIKO Ogiyua atmd TO OTT0i0 UTTOPOUNE va
Byd&Aoupe a&IOTTIOTO CUPTTEPACUATA YIA OAO TOV TTANBUCUO.

NMINAKEZ — AIATPAMMATA

H TTapoudiaan Twv oTaTIOTIKWY OEOOPEVWV YIVETAI UE TTIVOKEG KAl SlaypdupaTa.
Y1dpyouv d1a@opwyv Hopewv diaypdupaTd, OTTWG TO EIKOVOYPAUUd, TO pafdoypappa, To
KUKAIKO S14ypappa Kal TO XPOVOYPAHMA.

ZYXNOTHTA
ZuxvoTnTa piag TIUAG AéyeTal o apiBudg TTou ekQPAdlel TTOOEG POPES PpavileTal aTo deiyua n
TIUA AuTh.

IXETIKH XYXNOTHTA
H oxeTIk ouxvoTnTa YIag TIUAG €ival To TTNAIKO TNG UXVOTNTAG TNG TIMAG QUTHG PE To TTARB0G
OAWV TWV TTOPATNPACEWY, Kal EKQPACETAI WG TTOCOOTO ETTI TOIG EKATO.

OMAAOINOIHZH
OT1av kAvoupe opadoTroinon Twv TTapATNPACEWY, XWPICOUNE TIG TTAPATNPOTEIS O€ OMADBEG 1
KAAOEIG KOl TTAPOUCIACOUHE TNV KATAVOWN HE IOTOYPOHMO CUXVOTATWY f OXETIKWY CUXVOTATWV.

MEZH TIMH
lNa va Bpolpe TN péon TIMA €vOG OCUVOAOU TTAPATNPACEWY, TTPOCBETOUNE OAEG TIG TTAPATNPA-
o€IG Kal diaipoUpe Pe TO TTARBOG TWV TTAPATNPATEWY AUTWV.

lMNa va BpoUpe Tn SIGUECO PIAG KATAVOMNG, YPAPOUUE TIG TIAPATNPACEIG e aUEouoa oeIpd Kal
Bpiokoupe TN peoaia Tapatipnon. OTav 1o TARBOG TwV TTAPATNPEATEWYV Eival APTIO, TTAIPVOUUE
WG dIAPETO TOV YECO OPO TwV dUO PECAIWY TTAPATNPITEWV.

la va Bpoupe mn péon Tip opadoTroiNuéVNG KATAVOUNG:

® Bpiokouue Ta KEVTPO TWV KAGOEWV.

® TloAAamrAaocid{oupe TO KEVTPO KABE KAAONG e TN ouxvOTNTA TNG KAGONG AUTHG.
® TMpoocBéroupe OAa Ta yIvopeva.

® AlaipoUpe 10 dBpoicPa auTO PE TO ABPOIoHUA TWV CUXVOTHTWV.



B MEPOX B’

KEPANAIO
Eufada Emimedwy 2xnuatwy

[TuBayopelo
Ocwpnpua




Eisarariko
YHMEIQMA

1.1 EpBadov emimedng
EMIQAVEING

1.2 Movddeg pérpnong
EMIQPAVEIWV

1.3 Eppada emimedwy
oxXnudaTwv

1.4 MuBayodpelo
Bswpnua

L IANuuves Tov Neilov,
tov Tiyon xat tov Evpodty,

TTOLY QIO TEQLTTOV TOELS
YIALETiES, avdyxaoay Tovs Aaovg
OV XATOIXOVOQAY TTNY TEQLOXT VA

avamtvEovy Ty «Téxvn»

e u€ronons s yns (Lew-uetoia).

Tote avamtiybnxe n évvora tov eufadod,
™V omoia Ba ueAetrioovue

07O ®e@dAalo auTo.

Oa udbovue tig facixés uovaoes
HETENONS EUPadwy,

xabac xat Tove TVTOVS

VITOAOYIOUOY TOV EULAOOV:

TETOAYWVOV, 0QB0YWVIiOU,
Tapaiinioyoduuov, Torywvov xat

Troamegiov.

210 TéAog Tov xepalaiov Oa ueietijoovue
t0 [TvBaydpeto Osonua »xat Oa

eEeTdOOVUE AOKETES EQAQUOYES TOV.



- 11 EuBaaév emimedng emedvelag

APAZTHPIOTHTA FN

Aivovrail dUo opBoywvia Kai ICOOKEAN Tpiywva ue KABETEC TTAEUPES
5 cm kai éva reTpaywvo TAeupag 5 cm.
a) Mropeite xpnoipoTrolwvTag 1a Tpia autd oxHUATa va Kara-
OKEUdOETE:
i) ‘Eva opBoywvio mAdroug 10 cm kair Uwoug 5 cm;
> N ii) Eva 1000KEAEG 0PBOYWVIO TPiYWVO, TOU OTTOIOU O KAOETES
mAcupéc ivar 10 cm;
iii) Eva 1000keAEC Tpammédio ue Baoeic 5 cm kai 15 cm;
B) Tiékraon karaAauBdavouv 1a maparavw oxXNUATa OTO ETTITTE-
N < 00, av Bswproouue ws povada uérpnang 1o Terpaywvak [
mAcupac 1 cm;

Auon
a) ‘Exoupe Ta TapakdTtw oxfuaTa:

Op6oywvio OpOBoywvio Tpiywvo

Tpatrédio

N

A N

B) MeTpwvtag Ta TETPAYWVAKIO TTAeUpAS 1 cm PBpiokouue 6T
T0 opBoywvio kataAaupavel éktaon 50, To Tpatrédio 50 Kkail
TO opBoywvio Tpiywvo TaAI 50. MapaTtnpolue, AoitTdv, OTI Ta
Tpia véa oxXAUOTA TTOU TTPOKUTITOUV, TTapOAo TTou eival dia-
QOPETIKA PETAEU TOUug, KaTtaAauBdvouv Tnv idia éKTaon OTO
emmitedo, ylaTi amoTreAouvTal akpIBwWs atrd Ta idla oToIxEia:
TO TETPAYWVO Kal Ta U0 opBoywvia Kal IC00KEAR Tpiywva.
MNa va dnAwoouue 0TI Ta TPia auTd OXMMATA TTOU KOTAOKEUA-
oaue, KataAauBavouv Tnv idla EKTacn oTo TTITTESO, AEUE OTI
€XOouvV TO id10 EuBadoV.

MNa va perpriooupe 1o euPaddv, TTPETTEI TTPWTA VA ETTIAECOU-
ME Mia povada pETpnong.

Av, apxIKd, eTTIAEGOUNE WG Hovada PéTpnong To éva aTmod Ta
U0 1000KeAN opBoywvia Tpiywva, TOTE Ta Tpia véa axnuata
EXouv eupadov 4.
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Av eTTIAECOUHE WG POVAdA PETPNONG TO TETPAYWVAKI TTAEUPAS 1 cm, TOTE, OTTWG €idapE,
Ba éxouv gupadov 50.

To eufaddv piag emimedng emi@dvelag gival évag BeTIKOG apIBuOG, TTou EKQPALEl
TNV éKTACN TTOU KaToOAauBdvel n em@aveia auth oto emimedo. O aplBuog auTog
eSapTdral a1rd TN povada PETPNONG ETTIPAVEIWV TTOU XPNOIMOTTOIOUME.

EPAPMOTH 1

Auon:

Na urroAoyioere 10 €UBAOOV TwV TTAPAKATW OXNUATWV XPNOILOTTOIWVTAS WS Hovada
uétpnong euBadou: a) @ B) A\ y) O

a) MeTtpwvtag Ta TeTpaywvdakia [
TTOU UTTAPXOUV HEoa o€ KABe
oxnua TTapatnpouue OTI gival 71.
Apa E =71.

B) Agou kd&Be Tpiywvakl D Exel /
TO MIOO euPadov atmmd Kabe TeTpa-
ywvaki O, Ta d0o euBadd pe po-
vada péTpnong 10 DN Ba eival /
2 - 71 = 142. Apa E = 142.

y) A@ou kd&Be [T éxer To diTAdolo
EUBadOV atmd KABE TETPAYWVAKI
0, ta d0o euBadd pe povada

uétpnong 1o I Ba eival % = 35,5.
Apa E = 35,5.

EPAPMOTH 2

Aoon:

Na umroAoyioere ta gufadd twv oxnuarwv A, B, I xpnoiuomoiwvra¢ ws povada
uérpnong euBadwyv 1o 0. Ti TaparnpeEite;

Bpiokoupe o1 Ta euPadd twv A, B, I civar A: 25, B: 12,5, TI: 37,5. ETTopévwg,
TTAPATNPEOUNE OTI TO UPadOv Tou [N IcoUTal Ye To ABpoIoua TwyY euBadwyv A kal B, KaTi
TTOU YiveTal @avepd av «EVvwooupe» KatdAAnAa ta oxApaTta A kai B.
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AZKHZEIZ

Moio atd ta duo oxAuara A, B éxel 10
MeyaAuTepo eupadov;

AN

2 Na utrohoyioete 10 €uBadov KaBevodg
ato Ta TTAPOKATW OXAHATA XPNOIUOTTOI-
WVTaG WG Povada eupadou 1o M.

T1 TTAPATNPEITE;
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3 AivovTal TEoogpa opBoywvia Kal ICO0KE-
A Tpiywva e ioeg KABETEG TTAEUPEG:

Q)

B)

A AIAZKEAAZH:

2T0 TTAPAKATW OXNUA xpnaluoTToinoaue 12 omipTa yia va oxnuatioouueE Eva
TETPAYWVO LE gUBadov ico ue 9 TeTpdywva TAEUpag evog ormipTou!

® o e ®

XpnoiyotrolwvTtag puévo Ta duo Tpi-
YWVO VO KOTAOKEUAOETE £va Tpiyw-
VO KOl éva TETPAYWVO.
XpNOIYOTTOIWVTAG Kal Ta 4 Tpiywva,
(M1a @opd To KaBEva) va KATaoKeUd-
oeTe €va TETPAYWVO, £va opBoywvio
Kal éva TpaTrédio.

0 e e
j Av tommoBernoouue, duwg, ue OIaPOPETIKO TPOTTO Ta 12 aurd armipra,
0 UTTOPOULIE va OxnUaTiooUuE oxnuara e aAAo euBadiv.
T lMa mapaderyua, 1o Mapakatw oxnua (oTaupog) éxel uPadov ioo ue
0 T 5 reTpdywva mAsupdg vog aTriprou.

Mrropeite va romoBernoere e dAAo Tpd1ro Ta 12 auta oTmipTd, WoTE va
TPOKUWouV oxnuara ue euBada 8, 7, 6, 4, 3 rerpdywva mAEUPA¢ evog

aTTipTou;



- 1 Y Movadec pérpnong emoaveiiv

1m=10dm

1dm=10cm

< 1Tm=10dm
1 m? =100 dm?
1dm=10cm

1 dm? = 100 cm?

_ 1cm=10mm

\/

1cm =10 mm

1 cm? = 100 mm?

Ag Bewpriooupe éva TeTpdywvo TTAcupds 1 m. To eufaddv Tou
TETPAYWVOU auToU AEYETAI TETPAYWVIKO PETPO (1 m?) Kal TO
XPNOIUOTTOIOUHE WG PovAada PETPNONG EURAdWV.

Apou 1 m = 10 dm, TO TETPAYWVIKO PETPO XWpPIleTal O€
10 - 10 = 100 «TeTpaywvakia» TTAeupds 1 dm. To eufadodv
o€ KABe TETPAYWVAKI OVOUALETOI TETPAYWVIKO OEKATOUETPO A
TETPAYWVIKN TTAAduN (1 dm?).

Mapatnpeouue 611 1 m? = 100 dm?.

Ag Bewpriooupe TwpPa Eva TETPAYWVO TTAEUPdS 1 dm.

A@ou 1 dm =10 cm, TO TETPAYWVIKO OEKATOUETPO XWpPICeTal
oe 10 - 10 = 100 «TeTpaywvakia» TAeupds 1 cm. To
eUPadOV evOG TETPAYWVOU TTAEUPAGS 1 cm AEYETAI TETPAYWVIKO
EKATOOTOUETPO 1) TETPAYWVIKOGS TTOVTOG (1 cm?).
Mapartnpouue 611 1 dm? = 100 cm?.

Ag Bewprjooupe Twpa éva TETPAYWVO TTAEUpds 1 cm.

Apolu 1 cm = 10 mm, TO TETPAYWVIKO EKATOOTOMUETPO

xwpiCetar oe 10 - 10 = 100 «TeTpaywvAKia» TTAEUpdg 1

mm. To eufaddv evdg TeTpaywvou TTAEUpPdS 1 mm AéyeTal

TETPAYWVIKO XIANOaTOUETPO (1 mm?).

Mapatnpouue 611 1 cm? = 100 mm?,

A)\)\sc_; Hovadeg pETpnong eupadwv ivai:
To TteTpaywvikd XIANIdpeTpo (1 km?), To oTroio IooUTal
ME TO €MPODO evdg TETPAyWVOU TTAeUpdag 1000 m.
Emopévwg 1 km? = 1000 - 1000 = 1.000.000 m?.
XPNOIYOTIOIEITAl KUPIWG YIa TN METPNON MEYAAWV
EKTAOEWY, OTTWG €ival N €KTOON TTOU KATOAQPBAVEL Eva
KPATOG, £€vaG VOPOGS A éva vnai.

—  To oTpéupa, To otroio IocoUTal ge 1000 m? Kail xpnaipo-
TTOIEITAI KUPIWG yIa TN JETPNON TWV EPRAdWYV OIKOTTESWV
KAl KTNHATWV.

ZuvoyifovTag Ta TTapatmdvw oxXNPaTioupe Tov TTivaKa:

1m2= 100 dm2= 10.000 cm?2 = 1.000.000 mm?
1dm? = 100 cm? = 10.000 mm?
1cm? = 100 mm?

1mm2= 0,01 cm?2= 0,0001 dm?2= 0,000001 m2
1cm?2= 0,01 dm2= 0,0001 m?
1dm?= 0,01 m?
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EPAPMOTH 1

Auon:

m2
Me 10 Bonbeia tou oxnuaro¢c 253
HETATPOTTAC HovAdwv eufa-
ooU, va OUUTTANPWOETE TOV
OITAavo Trivaka.

dm?

320

117

cm?2 mm? m?
x100 '\ /4100

dm?
x100 \ /' 100

7122 cm?
100

12653 |x100 X /'
mm?

ZUPQWVA PE TO TTAPATTAVW OXNAMA, YIa VO PETATPEWOUNE £va euRadov aTnV auéowg
MIKpOTEPN Povada, TToANaTTAacIdloupue pe To 100, evwd yia va TO HETATPEWOUNE OTNV
APECWGS PeyaAUTEPN povada, diaipoupe ue 1o 100. ETTopévwg:

m? dm? cm? mm?
253 25300 2530000 253000000
3,20 320 32000 3200000

0,7122 71,22 7122 712200
0,012653 1,2653 126,53 12653

EPAPMOTH 2

Na BdAete o€ avéouoa ocipd Ta mapakaTw eUBada:

Auon:

a) 3,7dm? 7cm? 4,3cm? 3,7 m2
B) 40cm? 42 mm? 40 dm? 3 m2
y) 1453 mm? 14,5 cm? 1,4 dm? 0,14 m?.

a) MeTtaTpémoupe Ta TEooepa eURada otnv idla povada péTpnong:
3,7 dm?2 =370 cm?2, 3,7 m%2 = 37000 cm?, oToTE:
43cm?2<7cm?< 3,7dm2=370cm? < 3,7 m2= 37000 cm?2.
B) 42 mm? < 40 cm?= 4000 mm? < 40 dm? = 400000 mm? < 3 m? = 3000000 mm?
y) Aol 14,5 cm?= 1450 mm?, 1,4 dm?= 14000 mm? kai 0,14 m?=140000mm?,
éxoupe oT: 14,5 cm? < 1453 mm? < 1,4 dm? < 0,14 m?2.

EPRATHZEIZ KATAVOHZHZ

Na emAé€eTe TN CWOTH ATTAVTNON.

A B I A
1 6,2 m2 = 62 cm? 620 cm? 62000 cm? 0,62 cm?
2 6,2 mm2 = 62 cm? 620 cm? 0,62 cm? 0,062 cm?
3 6,2 cm? = 62 m? 0,62 m? 620 m? 0,00062 m?
4 6,2 cm? = 620 mm? 6200 mm? 0,62 mm?2 0,00062 mm?2
5 6,2 m? = 62 dm? 620 dm? 62000 dm? 0,062 dm?
6 6,2 mm2 = 0,0000062 m> 0,00062 m? 0,062 m? 0,0062 m?



Na emAéEeTE TN OCWOTH ATTAVTNON.
MNa va JeETaTPEWOUE:
A
. m? gg dm?
. dm? og cm? dlaipoUpe pe 100
. cm? gg mm? dlaipoUpe pe 100
. dm? gg m?
. mm? gg cm? dlaipoUpe pe 100
dlaipoupe pe 100
ToMpe pe 1.000.000

dlaipoupe pe 100

. m% og cm?
. M2 gg mm?
. cmM? og m2

10. mm? gg dm? dlaipoupe pe 100

AZKHZEIZ

Na peTatpéwere o€ mM? Ta TTAPAKATW
MEYEDN:
32 cm?, 312 cm?, 127 km2, 710 dm?,
12720 mm?2, 212 dm?, 1280 mm?,
79 km?2.

Na peTatpéyete o€ cm? Ta TTAPAKATW
MEYEDN:

12 m2, 175 dm?, 456 m2, 136 m2, 3 km?,
1750 mm?2, 256 km?.

Na peTaTPEWETE 0 MM? TA TTAPAKATW

MEYEDN:
12 km?, 431 m?, 17 dm?, 236 cm?.

Na petatpéyete oe km? Ta TTapakdTw
MEYEDN:

7233 mm?, 4321 cm?2, 6322 dm?,

14632 mm?, 560 m?.

oAaTTAac1doupe pe 100
ToAaTTAao1aloupe pe 100

ToAaTTAaciaoupe pe 100

1

2

3

4

5. cm? ge dm? moAAamAaoialoupe ue 10.000  ToAAatTAaaialoupe e 100
6 ToAaTTAao1aloupe pe 100
7

8

9

Mépog B’ - 1.2. Movadeg péTpnong emM@AVEIWV

B r
olaipoupe pe 100 dlaipovpe pe 10
dlaipovpe pe 10
dlaipoupe pe 10 oM e pe 100
dlaipoupe pe 100 dlaipoupe pe 10
Olaipolpe pe 100

olaipovpue pe 10

moAAaTAaoidloupe pe 10.000 diaipotpe e 10.000
SlaipoUpe pe 100.000

Olaipoupe pe 1.000

dlaipoupe pe 10.000 TroMpe pe 10.000

ToAMatAaaciadoupe pe 10.000 diaipouue pe 10.000

5 2TIG TTAPOKATW TTEPITITWOEIG VA EKPPA-

oete T eguPadd aotnv idia povada
METPNONG Kal OTn CUVEXEID va TIG
KATaTAgETE KATA O€Ipd peyEBoug atrd 10
MIKPOTEPO TTPOG TO PEYAAUTEPO.
a) 13850 mm?, 0,23 m?, 0,48 m?,

670 cm?, 13,7 dm2.
B) 32dm?, 1,23 m?, 23270 mm?,

1356 cm?.

Moia ammd TI¢ povadeg pérpnong eupa-
OoU Ba TIPETTEl va XPENOIUOTIOINOOUE,
yia va JETPAOOUNE TO EUBAdOV:

a) Tou dwpaTiou Pag,

B) g Kpenng,

y) €vég aypou,

0) evég ypaupatdédonuou,

€) €vog @UAAoU TeTpadiou.



- 13 Eupadd emimedwv oxnpdrwv

EpBaddv TeTpaywvou

Ag Bewprooupe éva TETPAYWVO TTAEUPAGS 5 cm.

1cm MT1TopoUpE va To Xwpiooupe og 5 + 5 = 52 = 25 «TeTpayw-
vakia» TTAeupag 1 cm, kaBéva atrd Ta oTroia £xel EuRadov 1
cm?. Apa, To TETPAYWVO £Xel EuBaddv 25 cm?.

1cm

Mevika:

To euBadov evog TeTpaywvou TTAEUPAg o I00UTal JE o,

Eppadov opBoywviou
Ac Bewpricoupe £va opBoywvio e TTAEUpEG 3 cm Kal 5 cm.
O1wg @aivetal oTo oXNUaA, T0 opBoywvio Xwpiletal o€ 15
o «TETPAYWVAKIO» euBadou 1 cm?. ETropévwg, To opBoywvio
éxel euPadov 3 - 5 =15 cm?.

Mevika:

To epBadov evog opBoywviou pe TAeupég a, B 1IcoUTal
ME o - B.

Tic TAeupéc evdg opBoywviou TIG Aépe PAKOG (TN
MeEYaAUTEPN TTAEUPd) Kal TTAGTOG (TN MIKPOTEPN) Kal
TIC ovoudaloupe OlaoTdoelig Tou opboywviou. ‘ETol,
MTTOPOUHE VA TTOUHE OTI TO YIVOUEVO TWV BIACTACEWYV £VOG
opBoywviou 1coUTal PE TO EUPRAdOV ToU N):

eMPadov opBoywviou = PARKOG - TTAATOG.

laparnpnon:

lNa va ouuBoAicouue 10 €uBadov KdGOe emimedou OxALATOC,
T0 ypdouue uéoa oc mapévleoan. AnAadn, to euBadov evog
rerpamAstpou ABIA ouuBolilerar pe (ABIA), 1o gufaddv evog
TpIywvou ZHO ouuPolilerar e (ZHO) k.0.k.

EpBadév mrapaAAnAoypdupou

Ag Bewpnooupe éva TTapalAnAdypauuo ABIA pe Bdon
AB = 3 =TA ka1 ag @époupe Ta uyn Tou AE = u kai 'Z = u.
MeTagépovtag 1o Tpiywvo AAE oTn B8¢on ToU (ioou pe
auTd) Tpiywvou BI'Z, mapatnpouue oTi:

TO0 eufaddv Tou TrapaAAnAoypdupou ABIA 1coUTal he TO
A r EUBadAv Tou opBoywviou EZIA.

Apa: (ABIFA) = (EZTA)=EZ-TZ=B - u.
Mevika:

E B Z To guBadov evog mapaAAnloypdupou gival ioco pe To
YIVOEVO Hiag BAong TOU PE TO AVTiIOTOIXO UWOG.
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Eupadoév Tuyaiou Tpiywvou

Ag Bewpriooupe éva Tuxaio Tpiywvo ABI 1ToU dev gival opBoyw-
VIO Kal ag Trédpoupe Kal GAAo €va Tpiywvo idlo pe auto.
Av TOTTOBeTIOOUME TO OEUTEPO TPiywvo OITTAa OTO TTPWTO,
OTTWG @aivetal ota dITAava oxAuaTta, T0Te Ba oXNUaTIoTEl £va
TapaAAnAdypaupo ABIA, 1Tou Ba €xel wg Baon B, Tn Bdaon Bl
Tou ABI kal wg UYWog u, To Uyog Tou ABIT, atrd Tnv kopuen A.
Eite 10 Tpiywvo ABI cival oguywvio €ite gival auBAuywvio, 10
eMPaddv Tou Ba eival ico pe To PICOG Tou TTapaAAnAoypdupou
ABI'A tTou oxnuari¢etal, av ToTToBeTACOUPE AAAO éva TPiywvo
ioo pe 10 ABIT, O0TTwg @aivetal ata dITTAava oXfuaTa.

Etmouévwg, Ba 1oxver:
(ABT) = %(ABI’A) E % B-u,
61Tou B n Bdaon Tou ABIT Kal u To avTioTOIXO UWOC.

[MeviKa:

To epBadoév evog Tplywvou gival ioco Pe 1o HIod Tou
yivopévou Hiag Bdong Tou PJE TO avTioToIXO UWOG.

Eupadoév opBoywviou Tprywvou
Ortav 10 Tpiywvo ABI cival opBoywvio, TOTE N Hia atrd TIG KABETEG
TAeUpEG gival n Bdon B kal N GAAN TO UYWOg Tou.

Emouévwe: (ABIN) = %B ‘U= %B V.

To euBaddév evog opBoywviou TpIywvou gival ico JE TO
MIOO TOU YIVOHEVOU TWV dUO KABETWY TTAEUPWYV TOU.

Eupadov tpartrediou

A¢ Bewpnrooupe 10 TpaTTECio ATAE TTou €éxel peydAn Baon
Al = B, yikpry Bdon EA = 3 ka1 Upog EO = u.

OcwpwvTag dANo éva ico Tpatrédio ue To AIAE oxnuatioupe
éva mmapaAAnAéypappo AZHE, 6mwg @aivetal oTto dITTAavo
oxfpa. To TapaAAnAdypaupo TToU oXnuaticaue €xel Bdaon
(B + B) ka1 Uwog u.

Emopévwg: (AZHE)= (B +B) - u.

Opwg: (AZHE) = 2(AT'AE)
Apa: (AraE) = (B2 BL +ZB)U

To epBadodv evog Tpatrediou gival ioco PE TO YIVOUEVO TOU
NUIaOpoioHATOG TWV BACEWYV TOU PE TO UYPOGS TOU.
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EPAPMOTH 1

Na ouumAnpwoere Tov MnKog’ I'IAaTog’ I'Iz-:plpe'rpp S EpBaiSoy
. opBoywviou opBoywviou opBoywviou opBoywviou
oIrAavo mivaka:
12 m 10 m
17 m 44m
9m 45 m?
33 m 330 m?

NON: e 1 BoRBeia TNE oxEoNC: £uBABOV 0PBOYWVIOU = PAKOC + TTAGTOC, GUPTIANPUVOURE

TOV TTivaKa:
Mnkog MAdTog Mepiperpog  Eppadov
opBoywviou opBoywviou opBoywviou opBoywviou
12 m 10 m 44 m 120 m?
17 m 5m 44m 85 m?
5m 9m 28 m 45 m?
33m 10 m 86 m 330 m?

EPAPMOTH 2

H aiBouca Puaikng ato axoAgio TnG Avvag armopaacioTnke va OTpwoEi e TETpAywva

mAakdkia mou 10 KaBéva Exer TAsupd 25 cm.

a) Na Bpeite méoa mAakdkia 6a xpeiaaTouv, av 10 dATEdO TNG TGéNG éxel diaoTa-
o€isc 12 m unkog Kai 8 m mAGrog.

B) Av kd6¢ mAakdki koortilel 0,5 €, mooa xpnuara 6a xpeiaoTolv yia va oTpwlei

n raén;

Aion: a) To euPadov Tou damédou eival: E nn = 12 - 8 = 96 (m?) kai To epBaddv o€ KGO
TAaKAKI gival: Eqpae = 25 - 25 = 625 (cm?) = 0,0625 (m?).
AlaipwvTtag Ta dU0 auTd eufadd Bpiokoupe TTOCA TTAAKAKIA XpEIAlovTal yia va
oTpwWOEi N TAEN:
Epan  _ 96
Ennak 0,0625
B) Agou xpeidfovTtal 1536 TTAaKAKIO Kal To KABe TTAaKdKI kooTi¢el 0,5 €, ToO GUVOAIKO
k6oToG Oa eivar: 1536 - 0,5 = 768 €.

= 1536.

EPAPMOTH 3

210 gx0Agio ¢ Kariag ro pabntiké auuBouAio ekbidel Lia epnuepida mou KGBe @uAAo
NG éxel dlaordoeis 42 cm unko¢ kai 30 cm mAarog. Na utroAoyioere 1n ouvoAikh
empaveia Tou xapriou mou Ba xpnoiuotroinbei, yia va turwlouv 800 avrituma 1ng
eQnuePIdac, av Kabe avritutro éxel 8 puAAa.

Abon: To guBaddv kaBe @UANou eival 30 - 42 = 1260 (cm?). Apou KGBe avTiTuTro £xel 8
QUAAQ, xpeidZovtal 8 - 1260 = 10080 (cm?) xapTi yla KAOE avTiTuTTO.
Etropévwg, yia va TuttwBouv 800 avTitutra, 6a XpeiooToUV:
800 - 10080 = 8064000 (cm?) = 806,4 (m?) xapTi.
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EPAPMOTH 4 A

Aoon:

210 TPiywvo ABI ToU oxnuaro¢ eépvouue
o1dueoco AM.

Na amrodeiéere 611 ta tpiywva MAB kai MAT™
éxouv 10 i610 guBadiv.

BM - AH
5

dépvoupe 10 UWog AH. ToTe 1o Tpiywvo MAB éxel epadov: (MAB) =

To Tpiywvo MAT éxel euBadov: (MAT) = w

10 péoo TG BN (n AM egivan didpecog). Apa: (MAB) = (MAT).

. Opwg, MB = MI", etre1dr To M givai

EPAPMOTH 5

Auon:

Eva oik61med0, OTw¢ paiveral aTo mapakatw oxnua, mwAeitar mpog¢ 300 € 1o m?.
lMoia givai n aéia Tou oikoTédou;

Bpiokoupe TTpwTa TO EYPADOV TOU OIKOTTEQOU. p<—— 18M — 5

AuTO atroTeAeital atmd To opboywvio ABITA kail

1O TpaTTECio BEZI.

To guPBaddv Tou opbBoywviou givai: 15m z

(ABIA) =18 - 15 = 270 (m?). T

To guPaddv Tou TpaTtrediou civai: 8Lm
_(15+8)-10 _ 1

(BEZIN) = B e 115 (m?). A“ p— FB 2

Apa, To eyPaddv Tou olkoTTédou eival 270 + 115 = 385 (m?).

MNa va Bpouue TNV acia TWANCONG Tou olkoTTédou, TToAAaTTAacidloupe TO euBaddv Tou
ME TNV TIKA TTWANONG TOU TETPAYWVIKOU UETPOU. Apa, N agia Tou OIKOTTEDOU gival:

385 - 300 = 115.500 €.

EPAPMOTH 6

Auon:

2T0 TTAPAKATW OXHNA:

a) Na ekppaoere 10 eufadov rou Tparmeliou ABIA w¢ ouvaprnon Tou X.

B) Av 1o guBadov rou tpamrefiou ABIA civai 1o 1piTAdoio amé 1o gufadov Tou
opBoywviou AEZA, va utroAoyicere 10 X.

a) Zt1o Tpamédio ABIA, n pikpr) Baon civar Al = x + 3 (cm), n geyaAn paon eivai
AB =x+1+3=x+4 (cm) kal To Uyog Tou gival AA =6 (cm). Apa, To eupaddv Tou
B+B):u (x+3+x+4)-6

gival: (ABlA) = 5 > = 3(2x + 7) (cm?).
B) To eypadodv Tou opboywviou gival ¢3Cm+z<7XH -
(AEZA) = 3 - 6 = 18 (cm?). a =
A@ou 1o gpPBaddv Tou Tpatrediou gival TPITTAACIO f
a1Td TO €UPAdOV TOUu OpBoywviou, EXOUE: 6cm
(ABra) = 3-(AEZA) n 3(2x+7)=3-18 i
Anhadn: 0 Tz B

2x+7=18 4 2x=11 4 x=5,5 (cm). < x+1 >
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EPNATHZEIZ KATAVOHZHZ

1 270 JITTAQVO OXAMA:

0 N O o B~ WON -

A B r

To gufaddv tou ABHO eivar: 3 6 9
To eyfaddv Tou AIrZO civai: 6 12 18
To eyBaddv Tou ATEH eivar: 12 18 21
To eufaddv Tou AHTI eivai: 9 12 45

To epfaddv Tou BZH eivar: 9 12 45

To euBadodv Tou AAZH egivar: 12 18 21
To eufaddv tou AAEH eivar: 22,5 18 27
To eupaddv Tou ABEO civar: 22,5 18 21

Na emAéEeTe TN CWOTH ATTAVTNON.

2 Na emAéEETE TN OCWOTH ATTAVTNON:

To gupaddv Tou TaparAnAoypduuou ABIA givar: 24 9 18

To Uwog x TTou avtioTolxei oTnv TTAcupd AA eivar: 5,5 9 4,5

To euPaddv Tou TaparAnloypduuou EZHO civai: 24 12 32

H mAeupd x = EO ecivai: 4 6 5

Moio amd Ta eméueva dev gival ioo pe To EYPAdOV AB-Al AI-BK BIAA
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<«—3cm——>

0]

T

N

<«—3cm—><«—3cm—><«<—3cm—>»

m

TOU TpIywvou ABTr; 2 2 2

To guBaddv Tou Tpiywvou EGH eivai: 32 16 20

To Uywog OK Tmou avTigToixei otnv mAcupd EH
gival:
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1

2

To dimAavé rapaAAnAdypaupo ABIA €xel euadov
8 16cm? kai 1o E eival To péoo g mAsupag MA. To 4 6 8

euBadov Tou Tpiywvou KET eivai:

9 To euPadodv Tou utAe TapaAAnAoypdupou ivai: 5 4 8

10 To eufaddv kKGBe TTPACIVOU TPIYWVOU Eival:

Av 10 €ufadov Tou TrapaAAnAoypdupou ABEA
11 eival 12cm? kai 1o E gival To yéoo Tng MAeupdg MA, 24 16 18
T6TE TO EPPAdOV Tou TpaTtreliou ABIA givai:

AZKHZEIZ

Av n TTEPIPETPOG EVOG TETPAYWVOU Egival
60 cm, va uttoAoyioeTe TO uBadov Tou.

O1 diaoTdoelg evog QUANOU OTO €IKOOA-
QUAAO TETPABIO TOU ZTAUPOU gival 21 cm
kal 30 cm. Na utroAoyioeTe TTOON ETTIPA-
VEIQ XOPTIOU €x€l OAO TO TETPADIO.

270 TTOPAKATW OXAHA VO ATTODEIGETE OTI
Ta ¢uBadd Tou pod Kal Tou KiTpIvou OXh-
partog gival ioa.

Q

Na kataokeudoete €va  TETPAYWVO
ABIA. 21 ouvéxela va TTPOEKTEIVETE TNV
TTAeupd AB TOU TETPOYWVOU Kal va TTApE-
Te TMAUO BE = AB.

Mépog B’ - 1.3. EpBadd etmimedwyv oxnuUaTwV

A B r

5m

1m

<«—8m ——>»

16 20 17,5

a) Na atodeigete o011 1O TETPAYWVO
ABI'A kai To Tpiywvo AEA éxouv ioa
eupada.

B) Na atrodeigete 611 TO €uPaddv TOU
AEA egival dimrAdolo atrd 1o eufadov
Tou BI'E.

Na utroAoyioete 1o €uBadd Twv OUO
OXNUATWY OTO TTOPOKATW OXAMA, av X =
5 cm. XTn ouvéxela, va €gnynoeTe yiarti
auTd €ival ioa yia OTTOIAdATTOTE TIUA TOU X.

X 6cm

X 3cm X

‘Eva TETpAYywVOo Kal éva TPaTTECIo €XOUV

ioa eupadd. Av ol Baceig Tou TpaTreCiou
gival 12 cm kai 20 cm kal T0 UYog Tou
givar 4 cm, va uttohoyioeTe 10 euRadoV
TOU TETPAYWVOU.
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Mépog B’ - 1.3. EpBadd emimredwyv axnuaTwy

7 'Evag opBoywviog kATTog €Xel SIa0TAOEIG

40 m kai 25 m. Tov kAo diacyifouv dUo
KGBeTa peTafly Toug Opoudkia. To Eva
TAPAAANAO TTPOG TN WEYAAN TTAEUpPd Tou
KATTOU pe TTAGTOoG 0,6 m Kkal T0 dAAO e
mAdTrog 0,8 m. To umdAoimmo TuAua Ba

|
$0,6m

<

0,8m

40 m

QuTeuTel pe ykalov. Na utroloyioete 1O
KOOTOG TNG KATOOKEUNG TOU yKalov, av o
YEWTTOVOG Xpewvel 12 € KGBe m? ykalov.

Ta TTapakadTw opBoywvia £XouVv TIG idIEG
dlaoTtdoeig. EEnynote yiati ta mTpdaiva
Mépn Twv OU0 opBoywviwv €xouv ica
eupada.

y/a
7

/i
L4

2T0 TTAPOKATW OXAMO QaiveTal OIKOTTEDO
oxnuaTog opBoywviou, T0 oTToio diacyilel
dlaywvia €vag dpopog aTabepou TTAATOUG.
a) Na atrodeigete OTI TA TPIYWVIKA OIKOTTE-
da TTou aTtrouévouv €xouv ica eufadd.
B) Na utroAoyioeTe 10 X, WOTE O OPOPOG VO
«OTTOKOTITEI» OTTO TO OIKOTTEDO TUNAUA
Tou oTroiou To euPRaddv va gival ico e
TO % ToUu €ufadol TTOU ATTOPEVEI OTO
0IKOTTEDO. X

——

<« 30m — >

210 TeTpaywvo ABIA Tou TrapakdTw

oxnuarog civar M kar N 1o péoa Twv

TTAsupwv Tou AA Kai Al avTioToixa.

a) Na amodeitete 611 Ta Tpiywva MAB
kal NI'B €xouv ica eyfadd.

— /
/
/1n \ 12
i
]
12 270 TETPATTAEUPO TOU A
OITAavol  oXAMOTOG
| , .
o, dlaywvieg  ival . Jo
KABETEG.
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B) NaatmrodeiteTe 0TI
TO TETPATTAEUPO
BMAN éxel eupo- M
d6v 600 €ival T0
dbpolcua Twy Y-
BadwvTwvTapa- N
TTAVW TPIYWVWV.

21O TTOPAKATW OXNMATA KABE TETpAYWVA-
Kl €xel TTAeupd 1 cm. Na Bpeite Ta epadda
Twv 12 oxnUAaTWYV TTO0U divovTal:

1

w

Ul

Av BA=5 cm,0A=3cm
kalr OM'=6¢cm, va utro-
Aoyioete 10 €uBadov
TOU TETPATTAEUPOU. r

13 Na utroAoyioeTe T0 X o€ KaBéva amo Ta

TTAPOKATW OXNuaTa.

X X
2 2

c 40 cm « 36 cm
[&]
<
e
S| 20 cm? X
< 18 cm?

X X
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14 Na utroAoyioeTe Ta euPadd TWV TTAPAKA- 16 2TO TTAPAKATW oxfAMa divetal n KATown
TW OXNMATWV: evog dlapepiopaTog. Na BpeiTe:
a) To eyPaddv kGBe dwuariou.
5cm B) To gupaddv Tou ywviakou diadpopou.

x y) To guBaddv Tng BepavTag.
JF

12.cm 12 cm Bepdvra

6 cm e
Y1vodwudrio |

1

5 cm

4 cm

—25m—
Mrrévio

54 cm 8 cm

Koudiva
3m

——14m

Bepdvra

10 cm 6 cm

Aigépopuog

wC

pageio
Ymvodwudrio
2

—3m—]
F——45m

=25m—+——4m——+—3m—15mF—25m—i

210 TTapOKATW OXAUA QaiveTal TO TOTTO-
YPaQIKG dldypapua evog KTAUATOG TO
oTtroio TTwAeital mpog 20.000 € 10 oTpEUQ.
a) Na BpeBei n agia Tou KTAPATOG.

B) Méoa KARuaATa YTTOPOUNE VO QUTEWOU-

o ,

15 Na Bpeite 10 €uPaddv Tou TTOPTOKAAI
TETPAYWVOU TOU TTAPOKATW OXNMATOG.

12 5 ME OTO KTAMA auTd, av KABe KARua
5 atraitei 2,5 m? Xwpo;
< 60m >
12 T T
s
12 g ©
5 10 l
5 12 J

~— 44m —>

MNA AlAZKEAAZH:

lMiow amoé tnv KoupTtiva KpuBovral Eva TETPAYwVO,
éva opBoywvio Kai éva opBoywvio TpiywVvo.

Bpeite 1 6éon kai 1o guPadOv Kabevog, av yvwpilere OTi:

1. To opBoywvio éxel TETPATTAGTIO uBadOV Kai BPIiCKETal TTIO APICTELA ATTO TO TETPAYWVO.

2. Eva oxnua euBadou 100 cm? Bpiokerai d€Id arrd 10 0pBoywVIO TPiywVo.

3. Agia ammo éva oxnua ue 1Ec0EPIS 0pBEC ywvies BpiokeTal To opBoywVIo TPiywVO.

4. O1 KGBeTEC TTAEUPES TOU 0PBOYWVIOU TPIYWVOU Eival ICEC UE TIC KABETEC TTAEUPES TOU
opBoywviou.
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APAZTHPIOTHTA JM
B a Aivovrar oktw ica opBoywvia Tpiywva ue KGOeTeC TTAEUPES G,
Yy Kal utroteivouoa a kai 1pia TETpAywva Ue TAEUPES a, B, v

avrioToixa.

a) Na umoAoyioere ta euBada €, E, E, E, twv dimAavwyv
TPIYWVWV KAl TETPAYWVWV.

B) Na romobernosre kardAAnAa 1a 1piywva kai TETpaywva,
waoTe va oxnuarioouv 600 véa TeTpdywva, TAEUpds (B + y).

Auon
a) ‘Exoupe o1 € = %
E = a?

B) Apkei va Ta TOTTOBETAOOUUE OTTWG QAIVETAI OTA TTAPAKATW
oxnuata. lMaparnpouue OTI PTTOPOUME va YPAWOUUE TO
EUBAdOV TWV iCWV TETPAYWVWY TTAEUPAg (B + y) pe duo
O1aQOPETIKOUG TPOTTOUG:

106 TpOTTOG: E, + E, + 4€ a116 TO TTPWTO TETPAYWVO TTOU
atroteAeital atmd 4 Tpiywva Kal Ta dU0 TETPAywvVa TTAEUPAG

B, y avTioToIXQ.
Y E1 206 1pOTTOG: E + 4¢ a6 TO dEUTEPO TETPAYWVO TTOU OTTO-
y TeAeiTal TTAAI 116 4 Tpiywva KAl TO TETPAYWVO TTAEUPAS Q.
B E,
B

Emouévwg, Ba ioxver ot E +E,+4e=E+4¢ A
E,+E,=E N

H oxéon autr], TTou ouvdEel TIG KABETEG TTAEUPEG E TNV UTTOTEI-
vouoa evog Tpiywvou, ek@palel 1o MubBayopeio Bswpnua,
onAadn IoxUEL:
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NMYOGAIOPEIO OEQPHMA
2e KGOe opBoywvio Tpiywvo TO dBpoIouO TWV TETPA-
YWVwV Twv 800 KABeTwv TALUupwv €ival ico pe TO
TETPAYWVO TNG UTTOTEIVOUOOG.

Maparipnon:
210 OITAavo oxnua 1o Tpiywvo ABI givar opBoywvio aTo A.
2oupwva ue 1o MNMubayodpeio Bewpnua IoxUEl OTI:
a? = B2 + y2, dnAadn 10 euBadov Tou ueydAou TTOPTOKAAT TETPAYW-
vou &ivar ioo ue 10 GBpoicua Twv guBadwv Twv OU0 TPACIVWY
TETOAYWVWV.

To avtioTpogo Tou MNubBayopeiou BewpARuaTog
A B r A

2tnv Apxaia Aiyutrto yia TNV KATOOKEUH OpBWV ywvIiwv
XPNOIKJOTTOIoUCAV TO OKOIVi TOU TTapaTtTdvw OXHaToG.
O1rwg BAETTOUE, TO OKOIVI €X€l 13 KOUTTOUG O€ i0€EG ATTOOTA-
o€Ig METAEU TOug TTOU OxnuatiCouv 12 ica eubBuypauua
TUAMOTA.

KpatwvTag Toug aKkpaioug KOUTTOUG EVWHEVOUG KAl TEVTWVOVTOG
TO OKOIVi OTOUG KOKKIVOUG KOUTTOUG, OXNUaTIiCeETal TO TPiywvo
ABI, T0 oTT0i0 01 ap)aiol AlyUTITION TTIOTEUAV OTI €ival opBoywVvIo
ME 0pBA vywvia Tnv Kopuery B. MetayevéoTepa, ol apxaiol
‘EAANvVEG eTTaARBeucav ToV IGXUPICHUO AUuTO aTTOdEIKVUOVTAG TNV
eTTOUEVN YEVIKN TTPATACN, TTOU €ival YVWOTH WG TO avTioTpo®o
Tou MuBayopeiou BewprRuaTog:

A B

Av o€ éva Tpiywvo, TO TETPAYWVO TNG HEYAAUTEPNG TTAEUPAG Eival icO pE TO dBpoioua
TWV TETPAYWVWYV TWV 800 GAAWV TTAEUPWYV, TOTE N YwVida TTOU BPIiOKETAI ATTEVAVTI
amrd Tn pEYaAUTEPN TTAEUPA gival opOn.

EPAPMOTH 1

Na emaAnBedoere 10 Mubaydpeio Bswpnua
oT0 TPiywVvo TOoU dITTAavou oxNuarog.

A 12 z

Aoon: 1o Tpiywvo AEZ o1 kGBeTeg TTAEUPEG £XOUV UAKN 5 Kal 12, oTToTE TO ABpoIoua TWV
TETPAYWVWY TWV KABETWY TTAEUpWV gival 52 + 122= 25 + 144 = 169.
EmimAéov, n utroTeivouoa €xel urikog 13 kal To TETPAYwVO TG IcouTal pe: 132 = 169.
Emrouévwg, 1oxUel To Mubaydpeio Bewpnua, agol: 52 + 122 =132,
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EPAPMOTH 2 B
210 OITAavo oxnua, to Tpiywvo ABI éxel repiuetpo 150 m. o S
a) Na Bpeire Tov apiBuo x. E &
B) Na amrodeiéete 611 1O TPiYWvVO ABI™ gival opBoywvio. 0
A I
3x-5

Abon: a) H trepiyeTpog Tou TPIYWVOU Egival:
AB+Blr+TA=5x+10+6x+ 5+ 3x—-5=14x + 10.
20UQWVa JE TNV EKQWVNON gival:
14x + 10 = 150 n 14x = 150 — 10 n

. 140
14 = 140 = -
X L 14
Apa x = 10.

B) Tax =10 Ta yRKn TwWv TTAEUPWV (O€ PETPA) €ival:
AB=5-10+ 10 = 60,
Al =3-10-5 = 25,
Bfr=6-10+ 5 =65.
Emouévwg: AB? + A2 = 602 + 252 = 3600 + 625 = 4225.
Emiong: B2 = 652 = 4225.
Emopévwe: AB? + A2 = B2 kal oUP@wva e To avTioTpogo Tou Mubayopeiou
Bewpnuarog 1o Tpiywvo ABI gival opBoywvio.

EPAPMOTH 3

; , ) 3 , 3 A

Eva pagr AB cival OTEPEWUEVO OE &va KATAKOPUQPO ©
TOiX0 e éva UETAMIKO oTtnpiyua unkous 'A = 32,6 cm.

Av BA = 27,7 cm ka1 BI" = 17,2 cm, va géeTtadoere av 10

paqi givar opilovrio. r

Aion: To pdgi Ba cival opilévTio, udvo av eival KGBeTo oTov ToiXo, dNAAdK av To TPIYWVO
BI'A gival opBoywvio aTto B.
Eivar: BA? + BI'? = 27,72 + 17,22 = 767,29 + 295,84 = 1063,13.
Emiong: FA2 = 32,62 = 1062,76.
Emoupévwe: BA? + BI'? # 'A?, omréTe 10 Tpiywvo BI'A dev gival opBoywvio.

M
EPAPMOTH 4 A 8
3
2710 dimAavo oxnua diverar tetpdywvo ABIA mAcupdg 12 cm. b
To onueio M eivai to puéoo tn¢ mAeupag AB kai BP = 3 cm. 12
a) Na umoAoyioere Ta MA?, MP? kai AP2.
B) Na amrodeiéere o611 1O TPiYyWvo MPA givai opBoywvio oto M.
Aoon: o) Agou To M gival péoo Tou AB, gival AM = MB = 6 (cm). A r

Emiong: TP =12 -3 =9 (cm).
A6 10 MuUBaydpeio Bewpnua aTo opBoywvio Tpiywvo AMA €xoupe:
MA? = AA? + AM? = 122 + 62 = 144 + 36 = 180.
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Opoiwg, oto opBoywvio Tpiywvo MBP €xoupe:
MP? = MB? + BP? =62 + 32 = 36 + 9 = 45,

Kal aTo opBoywvio Tpiywvo AP éxouue:

AP?2 = A% + P2 =122 + 92 = 144 + 81 = 225.

Eivar MA? + MP2 = 180 + 45 = 225 = AP?, oré1e GUU@WVA UE TO AVTIOTPOPO TOU
MuBaydpeiou BewpApaTog, To Tpiywvo MPA tival opBoywvio oTto M.

W
~

EPRATHZH KATAVOHZHZ

2TIg TTapaKATW epwTNoElS 1 - 4 Ta Tpiywva ABI gival opBoywvia oto A.
Na emAéEeTe TN CWOTH ATTAVTNON.

A B r A

B

1 6 cm " x= 7cm 9cm 10cm 12cm
ABRL_8cm
B

2 X 2 x= 2cm 3cm 4cm 5cm

AO_4cm >
6 cm

B
L x= 14cm 20cm 24 cm 30cm
-
B= PB=15 B=13 p=12 B=8
m Kdl Kal Kal Kdl Kal
r y= y=8 y=10 y=13 vy=9

AZKHZEIZ

1 Na Bpeite T0 eUBaddV TOU KOKKIVOU 2 Na atodeifete OTI TO TTAPAKATW TPiywva
TETPAYWVOU OTA ETTOUEVA OXNUOTA. gival opBoywvia.

16
24f \25 %0
25 m? 12
7 17
3 a) Aivetar éva Tpiywvo ABIT pe pnkn
TTAEUpwV 6 cm, 8 cm kal 10 cm. Na
9m? ammodeitete 0TI TO Tpiywvo ABI givai
opBoywvio.

B) Na atrodeifeTe 0TI TO TPiyWVO TTOU £XEI

OITTAGOIEG TTAEUPEG aTTO TIG TTAEUPEG

Tou ABIT, KaBwg Kai To Tpiywvo TTou

N m? €XEI TIC MIOEC TIAEUPEC aTTO TIC TTAEU-
pég Tou ABT, ival eTTiong opBoywvio.

_
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Y To Tpiywvo ABIT Tou TTapaKATW OXAMa-
TOG €ival 1000KeAéEG pe AB = Al = 10
dm kai B = 12 dm. Na utroloyioeTe
TO €UPAdOV TOU TETPAYWVOU TIOU EXEI
TTAEUpPd ion Pe TO UWog AA TOU TPIYWVOU.

A

&/ | \%
S
N %

B A r
<~—12dm——>

5 Na utroAoyioeTe
TO €uBaddv Tou
MTTAE TETPAYW-
VOU TO OTIoio
€Xel TTAEUpA ion
ME TN 6|ay(bV|o1:n
Tou opBoywvi-
ou ABI'A. «—21m—>

6 [ava oxnuartioel opbry ||
ywvia pe dUo EUAIva
Ookdpia (6TTwg Afue
yla va «ywvidoe» Ta
dokdapia), Evag TEXVITNG
METPAEl OTO €va DOKAPI
AB = 30 cm kal oTto
GAo Al = 40 cm. =m1n [
Ouvéxela, Ta TOTTOOE-
TEl KATAAANAQ, woTe
va eivar Bl = 50 cm.
Mtropeite va egnynoete
ylati gival oiyoupog Ot
n ywvia TToU oxnuarti-
Couv Ta doKApla Eival
opon;

90°

50 cm

40 cm

=<

7 O xaptagtdg Tou dimmAa-
voUu oOxnuatog eivail
pOuBOg pe Blaywvieg
12 dm kar 16 dm. Na
Bpeite TNV TIEPINETPO
Kal To euPaddv NG eTTI-
QAVEIQG TOU XOPTAETOU.

A 30 cm 5
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g H diatoun evég kKavaAiol gival oxAPaTog
I000KEAOUG TPATTECIOU UE TTAEUPEG:
TA=AB=5m,Bl =7 mkal AA =13 m.
Na uttoAoyioeTe TO UPOG X TOU KavaAioU.

13 m
A - A

X X

B 7m r

Moia amd TiIg ToTroBeTieg E, A, A eivai
TTANCIEOTEPA OTNV TTOAN B;

B
17 m 12m
E
.
8m
A 9m
A
MNA AIAZKEAAZ H:
B
B y
A Y
B
B Y d
a
ZLto d1miavd r o o B
OXAKA &XOUHKE
éva opYoywvio
tplywvo ABT a
(K=90°) K& KHKOS
vnotéivovoas
a Kal kRKRh
Kadatwv - a
nAdvpwv b Kal y.
ETwtdpiKa
tov Tplylivou 4XOUKE KATACKEvVACEl Tpla
TeTpAywva K& KHRKh TNAdvpWwv a, b Kal y

aviictolxa. XENhCIKOMOIWVIA{ Td XQWKATICTA
4KOUKATIA» TIOV ATIOTEAOVYV Td TETPAYWVA TWV
Kadetwv NAevplv, KIopalte va «yagloate» to
Keyddlo yKplzo tetpdywvo Th¢ wvIotélvovoas
gdapuozovias axplfw¢ 14 XQWKATICTA KORKATIA
Xwely 10 &va va ENIKAAYIITEL TO AANO;
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ILTOPIKS THMLISMA

To ITvBayoocio Osdonua

Mépog B’ - 1.4. MuBaydpelo Bewpnua

To IvOayopeto Bedonua. amotelel Eva amo ta mo xouWd arid TaVTOXEOVA.
%O TLO ONUOVTIXA OewONUTA UE TOALES EQAQUOVES.

H avaxdlvym tov BOswonuaros, av xar maoadootaxd amodidetar oTov
ITvbayopa to Zduto (585 - 500 w.X.), Oev elvar Béfato otL Eyive amd avTov
7 amo xdmoLov amo Tovs uantés tov otny Ivbayogeta Zyolj mov (dovoe.
Ouws etvat fEPaio mwg eite o (010G eite oL HaONTES TOV OLATVTWTAY THY TEDTY
amodelén. Zvupova ue tyy mapdooon, ot Oeol avaxoivwoay atov [TvOaydoa

TO OUBVVUO Bedonua xaL OTaY TO AmEDELEE, Yia va TOVG evyaLoThoel, Eéxave Bvaio 100 Bodiwv.
Lo tov Aoyo avto, to Hvbayooeio Oedonua avapépetar ovyvd xat ws “Oedonua s exatoufns”.
Emisléov, ot [TvBayogelol Latimwoay kot amédel&ay 1o avTioTeopo Tov eweuatog.

IloAdol poabnuatixol, dtdonuor xar un, weoorddnoayv va amodeiEovy to Mvbayooeio Bedonua
ue Ouxrj tovs avesdotnTy uébodo. Avdueoa o’ aVTOUG VITAQYOVY XAl TEOCGWIULHOTYTES, OTWG O
Leonardo da Vinci xat 0 mooedpos twv HIIA Garfield.

To 1940 o Elisha Scott Loomis megiédafe 365 Oiapooetixés amodeibeis tov IMubaydpeiov

Oewonjuaros o’ éva Pifiio.

Ewavainyn Kegaialov

EuBada Emimedwyv Exnudrwy - Mubayopeio Bswpnua

To epuBaddév piag eTTiTTEdNG EMIPAVEING €ival O BETIKOG aApPIBUOG TTou eKPPAlel TO TTARBOG Twv

MovAdwV PETPNONG, TO OTTOI0 XPEIAZETAl VO TTAPOUUE, WAOTE VO KOAUWOUUE Tn doCouEvn ETTIQAVEIQ.

100 dm2= 10.000 cm? = 1.000.000 mm?

al

Movédeg pétpnong epfodiov 1 m?=
1dm? = 100 cm? = 10.000 mm?
1cm? = 100 mm?
Eupadd Twv BacIiKwV eMITESWY OXNHATWYV.
- Tetpdywvo OpBoywvio MapaAnAGypapuo
o o E=a-B |p UE=B-uU
l_ ———q—> -« B >
o>
__ OpBoywvio Tpiywvo Tuyaio Tpiywvo oS
Y
Ui u
l = 2

B

§

MuBayoépeio Bswpnua: B2 + y?2 = a?

Y

A
w
\/

2¢€ KGBe opBoywVviIo TPiywvo To ABPOICPA TWV TETPAYWVWY TwV 800 KABETWY TTAEUPWV gival IO PE TO
TETPAYWVO TNG UTTOTEIVOUCQG.

AvrioTpo@o MNMuBayoépeiou Bewprparog

Av o€ €va TpiywVvo TO TETPAYWVO TNG UEYAAUTEPNG TTAEUPAG gival ioo pe To dBPoIoUA TWV TETPAYWVWY
TwWV 800 AAAWV TTAEUPWYV, TOTE N ywvia TTou BpiokeTal atrévavTl ammd Tn JEyaAUTepn TTAEUpd gival opor.
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Eisarariko

2.1

2.2

2.3

2.5

2.6

2.7

YHMEIQMA

E@armropévn oggiag
ywviog

Hupitovo kol ouvnuitovo
oéeiag ywviag

MetaBoAég nuiTévou,
ouVnUITOVOU Kal
£QaATITOPEVNG

O1 TPIYWVOUETPIKOI
apIBuOi TWV YwVIWY
30°, 45° kau 60°

H évvoia Tou
dlavuopaTog

ABpoiopa Kkai Siagpopd
SlavUOHATWY

AvdAuon SiavuopaTog
o€ dUo KABeTeg
OUVIOTWOEG

TO KeQAAalo autd Oa aoxoAnbolue ue
TPIFTQNOMETPIA «kai Ta AIANYZMATA.

v

H Tpiywvouetpia, 6TTwg 1podidel kai 10 évoud Tng,
AoXOAeiTal PE TN METPNON TWV TPIYWVWV Kal yia TNV
akpiBela pe TN PETPNON TWYV GTOIXEIWV TWV TPIYWVWV. Eival
€va atro Ta ONUAVTIKOTEPA AVTIKEINEVA TwWV MabnuaTikwyv
TTOU avaTTuxenke atmd TTOAU TTaAId, atmd ToOug apyaioug
‘EAANVEG, oI oTToiol TN ¥pnoldoTroincav pe BaupaocTd
atmroteAéopara.

ISiaiTepa cuoToXN ATAV N EKTiUNON TOou F'AAAOU paBnuaTikou
D’ Alembert 10 1789: «H 1piywvouctpia givar n téxvn va
Bpiokei¢ Ta GyvwaoTa oToIxEia VOS TPIYWVOU LIE TA AlyoTepa
HETa TTOU OIABETEICY.

Epeig Ba mrepiopioTOUPE OTN HEAETN TWV TPIYWVONETPIKWY
apIOUWY (NMiTOVO, CUVNHITOVO KOl EQATITOMEVN) OLEiag
ywviog. Oa egetaooupe TIG PETABOAEG TOUG Kal Ba TOug
XPNOIUOTTOINCOUE YIa v AUGOUNE apKETA TTPORAARuATA.

2Tn ouvéxela, oto OelTepo MEPOG Tou KepaAaiou Ba
MeEAETACOUNPE Ta dlavuouaTta, Yo €vvoia YVWOoTH KUupiwg
atd 1n Puaikn.

XpnoigotrolwvTag diavioparta PITopoUdE Vo TTOPACTH-
ooupe OIAPOPa QUOIKA HEYEDBN, OTTwG Tn duvaun, TNV
TaxuTnNTa K.Q., OTA OTTOia EKTOG ATTd TO PETPO TOUG €ival
QTTOPAITNTO VO YVWPICOUUE Kal TNV KATEUBUVOT TOUG.

Eivail, Aoitrév, TToAU onuavTikd va yvwpi(oupe Ta oTolxEia
evog OlavUOMATOG, VO WTTOPOUME va KAVOUME TTPAEEIS
M auTd, KaBwg Kal va Ta avaAUOUPE O€ OUVIOTWOEG.

ApKeTES OpaOTNPIOTNTEG ATTO TNV KABNUEPIVA pag {wh Kal
apkeTa Trapadeiypara amod 1n Puoiki 6a pag Bondrioouv
VO KOTAVONOOUME TTARPWG TN XPon Twv dIavuoudaTwy.



Ti €ivar n TpiywvoueTpia;

H TpiywvopueTpia avamtuxOnke apxika yia TIg avaykeg Tng AoTpovouiag kai Tng MNewypaegiag,
aAAG  xpnoigoTroindnke oTn OIdpKeEId TTOAAWY alwvwy Kal o€ GAAoug KAGdoug Twv
MaBnuaTtikwy, otn ®uoiki, otn Mnxavikn kal otn Xnueia.

O1 évvoieg Tou NUITGVOU, TOU GUVNMITOVOU KOl TG EQATITOMEVNG PIAG YWVIaG TTPoEKUYAV aTTO
TIG TTAPATNPROEIS TWV ACTPOVOUWY TNG ApXaIidTnTag.

O1 apxaiol ‘EAANveg TTioTeuav OTI Ta aoTépla Bpiokovrav TAvw o€ pia TEPAOTIA vonTh
oQaipa, otV OTToia KIvouvTav Poévo ol TOTE yvwoToi TTAavnTeG: Epung, Aepoditn, Apng,
Aiag, Kpovog, 2eAfvn. ZTnv TTPOoTTABEId TOUG VO UTTOAOYIOOUV TIG OTTOOTACEIG METAGU TWV
TTAQVNTWY —TTOU €ival aduvaTov va PeTpnBouv ducoa— ol apxaiol ‘'EAAnveG TTpootrdBnoav
va TIG UTToAoyioouv aTtrd TIG YwVieg TTou axnUATI(av PHETAEU TOUG.

O ApiocTapyxog o Zdapiog, o MNtoAgpaiog, o Irrapyxog kair GAAoI, TTou aoXoAABNKav Pe TNV
AcoTpovopia, Bprkav oX£0eIg HETAEU TWV TTAEUPWV KAl TWV YWVIWV TPIYWVWV.

MepiTTou OUO XIAMIGdEG Xpovia TIplv  dnuioupynbnkav
TPIYWVOUETPIKOI TTivaKeg, dNAAdH TTIVOKEG PE TOUG TPIYWVO-
METPIKOUG apIOuoUg (nuiTova, ouvnuiTova, EQATITOPEVEG)
ywviwyv. O UTToAOYIONOG TWV  TPIYWVOUETPIKWY QUTWV
apiBuwy dev ATav KaBoAou atrAdg. Apxioe va aTTAoTToIEiTal
META TOV 170 alwva Y. X. KAl OTIG NUEPES MOG €ival TTAVEUKOAOG
ME TN XPNON TWV UTTOAOYIOTWV TOETTNG. ZKOTTOG QAUTWYV
TwWV TIVAKwVY ATav va dIEUKOAUVOOUV oI UTTOAOYIOHOI TNG
AaTpovopiag.

Orepapuoyég NG AaTpovouiag Tav TTOAAEG KAl EVTUTTWOIOKEG.
‘Eva atrAd Tapadeiypa gival n vauoitrAoia katd tn didpkeia TG voxrtag. Or apyaiol EAANveG
XpNnoigoTrololoayv Eva VaUTIKO 6pyavo, Tov agTPoAdPo, hJe TOV OTToio HETPOUCAV OUCIACTIKA
YWVIEG KAl JE TN XPAON TNG TPIYWVOMETPIOG UTTOAGYICav atTooTACEIS Kal XApalav Tnv TTopEia
TOUG.

O1 apxaiol ‘EAAnveg yvwpiCovrag 611 n I'n eival
OQaIpIKA Xpnoiyotroinoav TNV TpIywVvoPETpia OTn
Mewypagia. O MNToAEuaiog XpNOILOTIOINGE TPIYWVOLE-
TPIKOUG TTiVOKEG OTO €pyo Tou «lewypagia», evw o
KoAopBog eixe mavta padi Tou ota Tagidia Tou 1o £€pyo
Tou Regiomontanus: «Ephemerides Astronomicae».
MapoAo Tou N TplywvoueTpia EQapudoTNKE apXIKa aTn
oQaipa, £Xel TTEPICCOTEPES EQAPHOYEG OTO ETTITTEDO.

H Tpiywvouetpia atroteAei Baciké Tmedio yvwong,
KaBwg oupBAAAEl OTNV KATAVONON TOU XWPEOU Kal TWV IBIOTATWY TOU.

O1 epappoyég NG TpiywvoueTpiag dev Trepiopidovtal otn MNewpeTpia, aAAd emekTeivovTal
oTIg BoAég atn PuoikA, oTnv avakAaon otnv OTITIKA, OTIG AVTOXEG UAIKWYV OTN ZTATIKA Kal
g€ AAAoUG KAGdoUG Twv PUOIKWY A akOua Kal Twv KoIVWVIKWY ETTIOTNUWY.
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2¢ xdbe ogfopivio Tgiywo ABI
(A = 90°) n xdfetn WAsvpd AT,
ovoudjetau «adgvavti xadetn HwAsvgd
™s ywv[af/B\» Kal n AB «dgooxsiugvn
kddetn WwAevgd tns ywvia;@».

r
urmoreivouoa amévavri
(amrévavr amd KG6eTn
v 0pbn ywvia) mAeupd

amo
L, ay
ywvia B
B mpookeiuevn A

KGBeTn mAcUpad oTn ywvia B

?n\xama’g wookeluevory yla. T ywvia
T, n AB gival n <adévavte>, evil n AT
glvau n «dgookelugvn» kaletn WAgvgd.

APAZTHPIOTHTA FM

H mvakida mou Bpiokerar oto anueio O mAnpopopeEi Tov
00nyod TOU AQUTOKIVATOU TTOO0 aVvhPOPIKOS gival 0 OpOUOS
Or. To moooaté 10%

n 700 = 0,1 onuaiver 611 o€ KABe

100 m opidovniag amoéoraons avePaivouus 10 m. Erol,
m.x. oro onueio A ¢givar OA = 50 m kai aveBaivouue
AA=50-0,1Tm=5m.

Na cuumAnpwoere Tov mapakarw Tmivaka:

_ _ AA _
_ _ BE _
_ _ Iz _

TiI TapartnpEite;

Auon
Mapatnpouue 611 BE =10, M'Z = 15, om1dTE 01 AOYOI TNG
TPITNG OTAANG TTapapévouV OTABEPOI:

AN _ 5 _
oA - 50 - 01
BE _ 10 _
oB ~ 100 ~ %1
Iz _ 15 _
or ~ 150 - %1

Av ovopdooupe w Tn ywvia Tou oxnuaTifel o
avnNYopIKés dpOPOG e To opIfovTIo eTTiITTEDO, TOTE Ol
AN BE TIZ
OA’ OB’ Or
Uyog

opICoVTIa aTTdoTO0N

Aoyol Kal yevikd o Aoyog

gival 0 id10G yiIa OAa Ta onueia
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NG euBeiag OZ. O oTaBepdg auTdg AOYOG AEyeTal EQATITOUEVN
NG Ywviag w kal ypdeoupe epw = 0,1. Eidikd, otav avapepo-
MOOTE 0€ OPOUO, OTTWG TTAPATTAVW, N EQATITOPEVN TNG YwViag
w ovopddeTal KAion Tou dpouou.

2€ 0TT0100TTOTE OPOOYWVIO TPIYWVO E 0&gia ywvia w o oTabe-
POG aUTOG AOYOG ypA®eTal WG £CAG:

amévavTi KAOeTN TTAEUpd TNG ywviag w
TTPOOKEINEVN KAOETN TTAEUPA TNG YWwViag w

OVOMACeTal EQATTTOMEVN TNG YWVIAS w Kal GCUUPBOAIZETAI PE EQW.

O Aoyog Tmou oxnuatiCeTal, av OIAIPECOUUE TNV OTTEVAVTI
KAOeTn TAEUpd HE TNV TIPOOKEIMEVN KABETN TTALUpd MIAG
ogeiag ywviog w evog opboywviou Tpiywvou, gival TTAVTOTE
OTABEPOG KAl AEYETAI EQATTTOMEVN THG YWViaG W.

Zx0Aio 1.
Ag BupnBoupe Tnv KAion TNG euBegiag pe eCicwaon y = ax, TTou
OuUVvavTAoAPE oTnV TTapaypago 3.2.

Eidaue 611 0 Adyog yx— gival TTavta oTtaBepdg Kal i00g YE TOV

apiBuod a yia kabe anueio A Tng eubeiag pe e€icwon y = ax.
Av w gival n ywvia mTou oxnuaTifel n eubcia pe e€iowon
y = ox Je Tov GEova x'x, T0TE aTO 0pBoywvio Tpiywvo OAB
I0XUEL:

AB _y

W= o T x T

H kAion a Tng guBciag pe e§iowon y = ax €ival ion pe TRV
EQATITOMEVN TNG YWViag w, TTOU oXnUaTidel n eubeia pe Tov
agova x'x.

2)XO0AI0 2:

Na va uTToAOYiIoOUHE TNV €QATTITOUEVN PIAG YWVIAG, JTTOPOUUE
VO XPNOIUOTTOINCOUUE TOV TTIVAKA TPIYWVOUETPIKWY apIOPWYV
TwV ywviwv 1° — 89°, mmou PBpiokeTal aTo TEAOG Tou BiBAiou
(oeA. 254).

2 eTopevn TTapdypa®o (§2.3) Ba pdaboupe va uttoAoyifoupue
TNV €QOTITOPEVN MIOG YWViag XPNOIMOTTOIWVTAG  £vav
ETTIOTAPOVIKO» UTTOAOYIOTH TOETTNG.
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EPAPMOTH 1

Aiverar opBoywvio Tpiywvo ABI ue urroreivouca Bl = 13 cm. Av n uia kG6etn mAcupd
éxel unkos AB = 5 cm, va UTTOAOYIOETE TIG EQATTTONEVES TWV ywVviwv B kai T

Aoon: TvwpiCoupe oI B
coB = __QmévavT kaBetn mAeupa - Al | o c 73
¢ TTPOOKEIUEVN KABETN TTAcUpd  AB Kl o n
o amévavt Kaetn mAeupd  _ AB
epl = - - - =
TIPOOKEIPEVN KABETN TTAcupd Al A :

ETropévwg, TTPETTEI TTPWTA VO UTTOAOYIOCOUME TO HNKOG
TNG KABETNG TTAEUPAG Al .
ATT6 10 MuBaydpeio Bewpnua yvwpiloupe 611 AB? + A2 = B2 Kal avTIKABIOTWVTAG
pe AB =5 cm kai Bl = 13 cm, éxoupe:
52+ Al2=132 1 25+ Ar2=169 n Ar2=169 — 25 =144
Emropévwe, Al = V144 = 12 (cm).
= _ Ar _ 12

Apa: B = —

AB - 5 KO eplr = — =

EPAPMOTH 2
) ] _ 1
Na oxediaoere yia ywvia w, Ue epw = 5
Abon: ZOpewva pe Tov 0pIoPO TNG e@amTopévng ofeiag ywviag opBoywviou Tpiywvou,

aTTEVAVTI KABETN TTAEUPa
TTPOOKEIEVN KABETN TTAEUPA

IOXUEL: EQW =

EtTopévwg, yia va oxedIGC0UNE MIa O&Eia ywvia w JE EQW = —, OPKEI VO KOTAOKEUA-

o=

ooupe éva opBoywvio TPiywvo TTou N pia K&BeTn TTAupd Tou Ba cival ion pe 1 kal n
GAAN K&BeTN TTAEUPA ion pe 5.

1o érina 20 énna 20 énna
Kataokevr oglhis ywvias  MéTgnon @Asvguv Kataoxkevh toiywvov

- -

ot
Q.
>

AR\Y

927 5

1cm

Al

IR il

A 5cm r

i A _AB _
MNa ™ ywvia w 1ox0er: €pw = 7= = =
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EPAPMOTH 3

Auon:

Na urroAoyioere T0 UWOS TOU KUTTAPIOTIOU TOU TTAPAKATW OXNUATOS XPNOILUOTTOIVTAS
TO UAKOS TS OKIAC TOU KAl TN ywvia w.

210 opBoywvio Tpiywvo ABIT yvwpifoupe 611 AB = 9 m kai B= w = 25°.
©¢&Aoupe va uttoAoyicoupe Tnv TTAeupd Al.
O TpIyWVONETPIKOG aplBUSG TToU OUVOEEl TNV ATTEVAVTI JE TNV TTPOOKEINEVN TTAEUpPd
MIag ywviag evog opBoywviou Tpiywvou ABI eival n epatTopévn NG ywviag B.
o_ Al

‘Exoupe Aoittov: €pB = ——- omoérte

AB
Al = AB - c¢B dpa Al =9 - £g25°.
Me 1n BoriBsia TOU TTiVOKO EQATITOUEVWV
Bpiokoupe 6T €925° = 0,47.
Apa, Al =9 - 0,47 = 4,23, dnAadn 10 UYOG
TOU KUTTapICOIoU €ival 4,23 m.

EPAPMOTH 4

Auon:

‘Evacg roupiorag owoug Al" = 1,80 m «BAémein»
TOV TTUPYO UE ywvia 32° kal arméxel amd autov
45 m. Na utroAoyioere To Uwog EA Tou mupyou.

210 opBoywvio Tpiywvo ABE yvwpiloupe TO
MAKOG TNG KABeTNG TTAeUpds AB = 45 m kai pia
o&eia ywvia 32°. ETopyévwg, yia va utroAoyi-
ooupe TNV GAAn kdBetn TMAeupd BE, xpnoipo-
TTOIOUME TNV €QATITOUEVN TNG Ywviag Twv 32°.
ammévavTl KABeTn TTAupd BE BE

Eivar 327 = TTPOOKEIPEVN KABETN TTAEUPA - AB T 45°

A6 TOV TTivaka e@amTopévwy Bpiokoupue: €932° = 0,62, ordTE N TTAPATTAVW OXEON

yiverar: 0,62 = E—E, omoTE éxoupe: BE = 45 -0,62 = 27,9 (m).

Etmropévwg, To ouvoAiké Uyog Tou TTUpyou gival:
AE = AB +BE = 1,8 + 27,9 = 29,7 (m).

EPATHZEIZ KATAVOHZHZ

270 JITTAQVO oxXAMa gival €pB = ........ 22
. 100 125 75 . 75 5
A 75" B: 75" E 100° = 125° 5

Na KUKAWOETE TN CWOTH aTTdvTnon. 100
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2 2710 OITTAQVO OXNua gival:

a) B = ..........
3 g 4 4 A3
A: 4 B.3, r 5,A 5
B) epp = ..........
4 . 3 2
Ar —, B:=, I £, A2
3’ 41 47

Na KUKAWOETE TN CWOTH atTavTnon.

Mépog B’ - 2.1. EpamrTopévn oeiag ywviag

B

0

e

A
3 Zekabe ywvia 6, 9, w, Fwvia E@amropévn /‘@\\
Tou OITTAavoU oXn- 5
Y ; X 0 3 / \\-:)B
MATOC VA AVTIOTOIXIOETE / /
3 S A¢
TNV EQATITOPEVN TNG. ® > SN >
o X =
r
3
W 2

AZKHZEIZ

1 270 TTOPOKATW OXAMUOTA VO UTTOAOYIOETE
TO PAKOG X:

(a) B ®
% X
12 17,
) -
A X
H(Y) (9) A E
X
0O
X
13
I M 10 K

2 Na oxedidoeTe pia ywvia w pe epw = 0,7.

3 Moia oToIxEia PTTOPEITE va UTTOAOYIOETE
o€ opBoywVIo TPIYWVO HE HIa ofgia ywvia
30°, av n amévavti KABeTn TTAeupd €xEl
MAKOG 4 cm;

Y 27O TTAPAKATW OXAMO va UTTOAOYIiOETE
TNV améoTacn Twv dUO TTACIWV.

f

E
S

E_ 34° 23°

5 ‘Evag ToupioTag BAETTEI TNV KOPUPH VOGS
TUpyou atrd onueio A pe ywvia 40° kai
™ Bdon Tou TTUpyou pE ywvia 18°. Av
yvwpilete 611 AB = 3 m, va uttoloyioeTe
TO0 UYog h Tou TTUpPYOU.
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MTTdAa A akoAouBwvTtag Tn diadpoun

6 Tr’]v KaeaPc'x Asgu- ABI" Tou oXAUOTOG.
TS[?ZG, o AE*;\T)C Kai a) Na ek@paoeTe TNV amdéoTaon BA wg
0 20KNG PAETTOUV ouvdpTnon Tou X.
TOV. XApTAETO TOU B) ZTo Tpiywvo AAB va eKQPACETE TNV
MO(‘)KFI ME }’(wws’g £pO WS oUVAPTNON TOU X.
55° kai 85° avri- y) ZT1o Tpiywvo BEI va ekgppdoete TNV
0T0|xc,1. €O w¢g ouvapTnOn Tou X.
O’ /\GKHQI Kar o &) XPNOIYOTIoIDVTAG Ta TTAPATTIAVW
24aKkng ,Bp|cr|<ovm| OUMTTIEPAOHOTA TWV EPWTNUATWY
oe améotaon 80 (B) kai (y), va atrodeifeTe 6T TO X gival
rl’ﬂ- Na Bp’ilTﬁ 0’5 Tl AUon ¢ e€icwong 35(90 — x) = 25x.
Uyog amd 1o £da- Na TrpoodiopiceTe Tov aplOuod Xx.

POg €xel avéBel 0 XapTaeTdg Tou MAkn,
av yvwpicoupe OTI Ta paTia Tou Adkn Kai
TOU 2dKn PBpiokovTal o€ Uwog 1,40 m.

7 Z10 OdImAavé oxnua BAEmoupe éva
TPATTECI TOU PTTIAIGPAOU.
AUo ptraAeg A kai I gival ToTToBeTNPEVEG
éro1 wote, AE = 90 cm, AA = 25 cm,
N'E = 35 cm ka1 BE = x cm. 'Evag tTaiktng
BéAel va xTuttioel TRV PTrdAa [T pe tnv
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To nuitTovo

APAZTHPIOTHTA

Eva mupooBeoTiké dxnua otauard ummpoord amo éva
KTipio mou @Aéyeral, yia va KareBaoel évav avepwiro
mou Lpiokeral otnv 1apdroa Tou Kripiou. H okaAa
P Tou oxnuarog éxer unkos OA = 50 m kai 1O KTipio
éxel uwog AA = 30 m. O mrupocBéaTng mou Bpiokerail
atnv Gkpn 1N OKAAag maipvel Tov GvBpwiro Tou
KIVOUVEUEI Kal n OKGAa apyilel va palsueral.

\ Na ouutrAnpwaoere Tov TapakaTw mivaka:

ya = = AL _
, OA =50 AA =30 OA
d
2 7 = = E =
B OB =40 BE = 24 OB
g Mz
/ = = —_ =
" or =20 NrZ=12 or
Ti TapartnpeEite;
Z E A

Auon
Mapatnpoupue 611 o1 Adyol TNG TPITNG OTAANG TTApPaUE-
VOUV oTaBEPOi:

OA 50 5’ OB 40 5 or 20 5°

Eival avepd 611 0 Adyog auTtdg TTapauével aTabepog
yla kdBe diadoxikry Béon NG okdhag. ETriong, eivai
@avepo 611 n ywvia w ota opBoywvia Tpiywva OAA,
TIPOOKEIHEVT OBE, OI'Z 1rou oxnuarti¢ovtal, TTapoauével oTaBepn.

atrévavTl KABETN TTAEUPA

ammévavTl KABeTn TTAeupd
UTTOTEIVOUTQ

O o1aBepdg autdg AOGYOG YpAeTal WG:

OvoudadZeTal nUiTovo TNG Ywviag w Kal cupBoAileTal e nUw. AnAadn

aTrévavTi KAOeTn TAgupd
uTToTEivouoa

NUw =

ETtTopévwg:

O Abéyog mou oxnuartifetal, av dIAIPECOUPE TNV OTTEVAVTI KABETN TTAeupd piag oeiag
ywviag w evog opboywviou TPIYyWVOU WPE TNV UTTOTEIVOUOQ, Eival TTAVTOTE OTABEPOG KAl
AEYETAI NUITOVO TNG YWViag w.
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To cuvnuitovo

AV OUUTTANPWOOUWE, TWPA, TOV TTOPAKATW TTiVAKA YIa TO idI0 oXNa:

_ _ OA _40 _4
OA =50 OA=40  G5a=%0 "5
_ _ OE _32 _4
OB =40 OE=32 o840 "5
_ _ 0z _16 _ 4

TTapaTNPOUNE OTI oXnUATifeTal Kal £vag deUTEPOG 0TABEPOG AOYOC:

TTPOOKEIYEVN KABETN TTAEUPd
uTToTEIVOUT O

O Abéyog auTdg ovoudleTal ouvnuiTOVO TG YWwViag w Kal cupBoAifeTal cuvw.

TPOOKEINEVN KAOETN TTAEUPG
utroTEivouoa

ouvw =

Emopévwg:

O Aoyog 1Tou oxnpaTieTal, av SlIaIPECOUUE TNV TTPOOKEIPEVN KABETN TTAEUP piag o&eiag
ywviag w evog opboywviou TpIywVou WPE TNV UTTOTEIVOUOQ, Eival TTAVTOTE OTABEPOG KAl
AEyETQI OUVNUITOVO TNG YWViag w.

laparnpnosic:
a) lvwpifoupe 0TI 0 KGBE OpBoyWVIO TPiywWVO N UTToTEIVOUOA £ival HeyaAUTEPN aTTd KABE-
Mia atré TIC KABEeTEC TTAEUPEG, OTTOTE OI AGYOI:

atrévavTl KABeTn TTAsupd
uTToTEivOouOQ

TTPOOKEIYEVN KABETN TTAEUPA
uTToTEiVOUT O

Kal

gival pIkpOTEPOI TNG Hovadag. ETTouévwg 1I0XU0UV 01 aVICWOEIG:
0<nuw <1 kar 0 <ouvw <1
yla oTroIadnTToTE ogia ywvia w.

AA
. z ¥ —r"Jw = m = M =
B) Av Twpa dIaIPECOUPE TO NUW ME TO CUVW Ba TTPOKUYEI ouww - OA _ OA EQW,
OA

oTTwg @aivetar amdé 10 opboywvio Tpiywvo OAA TOU OXAMOTOG TNG TTPONYoUHEVNG
oelidag. Apa:

NHW
guvw

QW =

EPAPMOTH 1

Ocwpouue éva opBoywvio Tpiywvo ABI™ ue KABETES TTAEUPES
AB=15cmkai Al =20 cm. Na urroAoyioeTe Ta nuitova Kai
Ta gUVNUiTovVa TWv ywvIwyv BkaiT,

Ti TaparnpeEire;

15cm w

>
[ ]
-
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Abon: Ta Tov uTTOAOYIOUO TOU NUITGVOU 1} TOU CUVNUITOVOU piag ofgiag ywviag opBoywviou
TPIYWVOU, TTPETTEI VA YVWPEICOUUE KOl TO PNKOG TNG uTroTeEivouoag BI.
ATTO 10 MUBAYOPEIO OeWpPNUA EXOUE:
Br2 = AB2 + A2 = 152 + 202 = 225 + 400 = 625 omoéte Bl = V625 = 25 cm.

Apa: nuB = __ OmTévavm k&eTn TAeupa oTn ywvia B _AC_2_4
uTToTeivouca BI 25 S

ouUVB = _TIPOOKEIUEVN KABETN TIAEUPG OTN ywvid B_AB_15_3
uTToTEIVOUCT O BI 25 S

nuf = __Omévavr kGBemn mAeupd o™ ywvia r _AB_15_3
uTToTEivOUT O BI 25 S

ouvl = _TIPOOKEIEVN KABETN TIAEUPG OTN ywvia r _ Al _ 20 _ 4
UTTOTEIVOUT O BI 25 o

Mapartnpoupue ot np/B\ = ouvl Kal on= ouvB.

EPAPMOTH 2

Na oxediaorei pia oéeia ywvia w, pe nuw =

ol|w

Aon: ZOpgwva pe Tov opIcPd Tou NUITOVOU ogeiag ywviag opBoywviou Tplywvou, IoXUEL:

NHw = ammévavTi KA0eTn TTAeupd
UTTOTEIVOUOQ '

. . . . 3 . ]
Etropévwg, yia va KaTaokeudooupe ofgia ywvia w PE NPHw = 5 » OPKEl va kaTaokeud-

OOUNE €va opBoywVvIo TPiYwVo OTO OTT0I0 N Wia KABeTn TTAeupd Tou Ba eival ion pe 3
KAl N uTToTEivouod Tou ion pe 5.

1o, énua ) , 20 éripa | 20 érua |
Kataoxevn ogins ywvias Méztgnon WAsvguv Kataokevh toiyivov
Bl _p=Sem B
(:(; :', 5
7NN 1 3
AN '
0’7) /
2 . w
A A (7 A r

MNa ™ ywvia w 1IoX0EL: NUW = —= = %
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EPRATHZEIZ KATAVOHZHZ

1 2710 OITTAQVO opBoywvio Tpiywvo ABI eivai: r
A B r A
- 12 5 12 5 13
a We= F 13 13 13 5
- o5 o 12 12
B) nMe= 12 13 13 5 3 (p
- 12 5 13 5§ 12 A
y) owb=as 1215 113
- 5 13 12 13 B
5) OWe= 73 5 13 12 p
2 210 opBoywvio Tpiywvo Tou dITTAaVOU OXUATOG 17 3
" TT010¢ aTrd TOUG TTOPOKATW apIBuoUC:
A: ouvb B:ouve T:nuo 5
I000TaI HE %; r 15 A
3 2€ 11010 aTTd Ta TTAPAKATW TPIywva 10XUEl ouvl = %;
A: B: I
57 57
43 43
0 §) 6
57 43
_3 _ 4 - . 3 .4 . D <l
Y. Av nub = 5 Kal ouve 5 TOTE: €O = ... A: i B: 3 I: 3 A: 1

Na BaAeTe o€ KUKAO TN OWOTH ATTAVTNON.

5 Na BaAeTe € KUKAO TIG TIMEG TTOU € PTTOPOUV va KPPAfouV TO UVNUITOVO OEgiag ywviag:

92 m-L w2 93 92 i

6 Aivetal To dimAavé oxnua. Na xapaktnpioete pe £ (ocwotn) N A (AavBaopévn) Tig

TTOPAKATW OXECEIG: B
a) ouvl = % B) ouvl = % Y) ouvl = % A

0) ouvl = % €) Ouvl = % oT) Nuo = %

7)nue = £% mnue =22 gnue=42 T : E A

7 2710 OITTAQVO OXNMa N ywvia A sival op6n. Na CUUTTANPWOETE Ta KEVA OTIG TTAPOKATW

PPACEIG: ~ B
a) ZTO TPIYWVO ........... gival: ouv AAB = ===,
....... £
B) ZT0 TPIYWVO ........... givar: Ny ABIM = ~===-,
....... S

i iva: _ AE

y) =70 TPIiyWVO ........... gival ouv......... = £ . i
A
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AZKHZEI|Z

Na uTtoAoyioeTe Ta nUiTOVO Kal TO CUVNUITOVA TWV O&EILV YWVIWV OTA TTAPOKATW
opBoywvia Tpiywva.

A () A (B) B (v)
15cm
3cm 2. cm 7 cm
B r
4 cm

B r A r

3 9cm
2 AiveTal pia ofgia ywvia w yia Tnv oTroia IoXUEl ouvw = 5 Na uttoAoyioceTe TO NUW.

3 Aivetal pia o&egia ywvia w. Na atrodeigete OTI:
a)2+5Nuw <7 B)4-20uvw >2 y)Snuw + 3o0uvw <8

Y 2710 OITTAVO oxnua givar: OA=10 m, OB=12 m ka1 O = 8 m.
Na uttoloyioete TIG atrooTdoelig OA, Al kai BA.

O

ILTOPIKS THMLISMA
O unyaviouog tov Avtuxvbjowv ATPOAABOX

Aotpoddfos elvar Eva aoteovoulxo oQyavo ov epevoibnxe
amo tov EAnva aotpovouo ‘Ixmagyo tov 20 awdva w.X. yia
VO UETONOEL TO VYOS EVOG AOTEQLOV AV ATTO TOV 0QLLovTa,
xa0ds xaL ) yoviaxy amooracny 00 aoTEQLHY.
Sy wedTH TOU U0l 0 aotEoidfos nrav évas &Evlivog
0iox0g, 0TO XVXAXO TAQLOLO TOV OTTOIOV TAV YAQAYUEVES OL
VITOOLALQETELS TOV O€ UOIQES %Al LA axXTIVA TTOV E0ELYVE TO
UnOEv (apyn) Ty vIodialEéTewy.
210 %EVTQO TOV OlOXOV fTAY OTEQEW-
Uévog évag xavovag (ydoaxag), mov
UTTOQOVTE VO TTEQLOTQEPETAL HAL UE
TOV OO0 YIVOTQY 1) OTOYEVON TOV
aoTEQLOV.
Apyoteoa ot aotpoddfor Eywvav
UETAAALXOL, uE TOQAOTACELS Qo
Cwdtaxd xvUxAo xar xdmwoiovg
aotToovoulxovs yaetes. ‘Hrav to
XVQLOTEQO OQYAVO VAVOITAOIQAS XATA TOV UECAIWVA XAl QVTIXATACTAONXKE
amo tov eEdvra tov 180 atdva.
Snueoa ot aotpoddfor eivar aoTEovoulxd O0Qyava UEYIoTNS axQIPeLag, 2t yaddua avti]
epodLacuéva ie OL6mTEa UTEOOTd amd TRV omola elvar meooaguoouévo éva " ”Z%Zﬁafgg;zzvgﬁ,
woloua. I1pocdloQiCovy T yeovIXY OTLYUY] XATA TNV OTOIQ EVA, OUYXEXQIUEVO m@(lméogv ue évay

QOTEQL POIOXETOL TTAV®W QATTO TOV 0QILOVTA O€ 0QLOUEVO VoG, ouvijbws 45 ° 1] 60°. aotoAdfo xdmoLo
aoTéQL.



- 23 MeraBoAéc nuitévou, cuvnuitévou Kai gaTrropéving

H xprion Tou UTTOAOYIOTH TOETTNG YIO TOV UTTOAOYIOUO TOU
NUITOVOU, TOU GUVNMITOVOU Kal TNG EQATTTOMEVNG HIOG YWwViag w

ETre16] 0 utToAOYIGUOG TOU NUITOVOU, CUVNUITOVOU Kal EQATITOPEVNG MIOG ywviag dev gival
atrAGG, XPNOIMOTIOIOUNE CUXVA EvaV «ETTIOTNPOVIKO» UTTOAOYIOTA TOETTNG. O «ETMIOTNUOVIKOGY
uTToAOYIOTAG TTEPIAAPBAVEL Ta TTARKTPO | sin | |Cos| Kal | tan |

To TTpwTO UTTOAOYICEI TO NUITOVO, TO DEUTEPO TO TUVNMITOVO KQI TO TPITO TNV EQATITOUEVN Wiag

ywviag (1r.X. Twv 63°) wg €¢NG:

a) Matdue 1o TTAAKTPO TTOU YETATPETTEI TOUG APIBUOUG O€ HoipeS. To TTAAKTPO auTd SlIaQEpPEl
aT1To UTTOAOYIOTH O€ UTTOAOYIOTH. ZuviBWwG n €vBEICN TTOU QAVEPWVEI OTI €XOUNE TTATAOEI
To OwWOoTO TTARKTPO eival DEG.

B) Matdue diadoxika Ta TTARKTPA:
| 6 || 3 || sin | A |sin || 6 || 3 | TToU uTToAOYIZEl TO NUB3°.

y) ZTnv 08évn mmapouaialetal o apiBuog 0,891 trou eival To Nu63°.

0) AvdAoya TTatwvTag Ta TTAAKTPA:
| 6 || 3 |[cos|] n |cos| 6 || 3 | éxoupe ém: ouve3® = 0,454 kai
| 6 || 3 ||tan| A |tan || 6 || 3 | éxoupe OTI: £963° = 1,963.

Iaparipnon:
210 TéAOG TOU BIBAiou (oeA. 254) utropeite va Bpeite évav mivaka Ue TOUS TPIYWVOUETPIKOUS
apIBuoug Twv ywviwy amo 1° éwg 89°, yia va Tov XpnoiUOTTOINCETE OTIC AOKNOEIS.

MeTaBoOAEG NUITOVOU, CUVNUITOVOU KAl EQATTTOMEVNG
ogeiag ywviag w
Ag eEeTdooupe Twpa TI cupPaivel 6tav peTaBAAAETAI N ywvia w evog opBoywviou TPIywvou.

APAZTHPIOTHTA FN

Xpnoiuotroiwvrag évav UTTOAOYIOTN TOETTNG 1 TOV TTIVAKQ TWV TPIYWVOLETPIKWY apIBuwY TTou
Bpiokerar ato TéAog Tou BiBAiou, va ouuTTANPWUOETE TOV TTAPAKATW TTivaka:

| 28° | 47° | 68° | 83° |

nuitTovo
ouvnuitovo
E£QATITOMEV
Auon
Bpiokouug OTI:
| 28° | 47° | 68° | 83° |
nuitovo 0,469 0,731 0,927 0,992
ouvnuitovo 0,883 0,682 0,375 0,122

epamropévn 0,532 1,072 2,475 8,144
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ATT6 TOV TTPONYOUNEVO TTIVAKA TTAPATNPEOUUE OTI:
Ortav pia ogia ywvia auéaveral, TOTE: AUuEAVETAI TO
nUiTové TNG, EAATTWVETAI TO CUVNMITOVO TNG Kal
augaveTal n eQAaTTOMéVN TNG.

MEWUETPIKA, TA TTAPATTAVW OCUUTTEPACUATA @aivovTal oTa
dITAava oxnuara:

ZxnuatiCoupe Ta opBoywvia Tpiywva OAA, OBE, Oz, ue
oTaBepn utroteivouoa R = OA = OB = Ol kal Bswpoupe TpEIg

YWwVieg: w < @ < 6.
MapaTtnpoupue 6t11: AA < BE < TZ.

Emropévwg, diaipwvtag pe R éxoupe Ot < < n

NHW < NEe < nub.
210 id10 oxApa TTapaTtnpouue oTi: OA > OE > OZ.
oA _  OE _ Oz

OmorTe: R > R > R ] CUVW > CUVY > oUuVve.

Ac¢ Beswpnroouue opboywvia Tpiywva OAB, OAl,L OAA e
oTaBepn TN Mia KABeTn TTAeupd OA Kal opBn TN ywvia A.
Mapartnpouue 611, 6TavV N ofcia ywvia pe Kopuer 1o anueio O
MeEYoAwveEl, OnAadr: w < @ <0, TOTE YEYAAWVEl AVTIOTOIXA N
ammévavT ka0etn TAeupd: AB < Al < AA.

ETTopévwg: éi < é}; < éﬁ N €QW < e < £¢0.

ATT6 Ta TTAPATTAVW TTPOKUTITEI OTI:

I Av dU0 ogeieg ywvieg €xouv ioa nuitova, TOTE Ol YWwVieG QUTEG gival iOEG.
I Av dU0 oégieg ywvieg €xouv ica ouvnuitova, TOTE Ol YwVieg AQUTEG €ival iOEG.
I Av dUO 0&gieg YwVieG €X0OUV I0EG EQATITOPEVEG, TOTE Ol YWVIEG QUTEG gival i0EG.

EPAPMOIH 1 A B
210 dimAavo oxhua givai OA =5 cm, OB = 8 cm kai J
Al = 2 cm. Na utroAoyioere thv amooracn BA. 0 6
r A
Abon: NMoaparnpolue 611 0TO OXAPa UTTAPXOUV dUo opBoywvia Tpiywva, Ta OAl kar OBA e
KoIvVA ywvia 6.
210 opBoywvio Tpiywvo OAIl éxouue: nuB = %
. . . ) _ BA
210 opBoywvio Tpiywvo OBA £xoupe: Nub = OB
' seom AT ZBA o0 AT oppps 2.g2 16 _
Apa, Ba 1oxUEl OTI: OA = op °more: BA OA OB 1 BA 5 8 5 3,2 (cm).
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EPAPMOTH 2

Aoon:

To nuitovo TN¢ ywviag 1mou oxnuaricel uia Triora r
TOU OKI [E TO OPICOVTIO ETTITTEOO Eival np§ = 0,31.

Av évac okiép PBpioketar oe onueio I Uwoug 195m
Al = 155 m a6 10 édagog, va Bpebei n aréoTaon
BI" mou 6a diavucel o OKIEL WOTTOU va QTACEl OTO
£6aQog.

2710 opBoywvio Tpiywvo ABI (K =90°) Ir\pérrsl va Bpouue TNV TTAEUpd (utToTEivouoa)
Bl yvwpi¢ovtag oT11: Al' = 155 m kai nuB = 0,31.

‘Exoupe 6T nuB = AL A Bl = A—I:\ q Br =195

= f B =500 m.
Br B 0,31

EPAPMOTH 3

Auon:

‘Evacg mapatnpntng A, mmou Bpiokerar 100 m
a6 tnv aktn B kar 1560 m amd éva 6évipo
I, 6éAel va utroAoyioer Tnv amméoracn BA tou
mAoiou A amrd tnv akty B. M’ éva ywviIOuETpPO
(éva 6pyavo TTou Uag EMITPETTEI va UETPAUE
YWVIEC) OKOTTEUEI TO TTAOIO Kai TO OEVTPO Kali
Bpiokel T ywvia AAT=70°. Av T = 90°, va
uttoAovyioere tnv amooraocn AB.

‘EoTw x = BA n ammdéoTtacn Tou mTAoiou atmd TNV akTA. ZT0 opBoywvio Tpiywvo AlA
XPNOIMOTTOIOUNE TO CUVNUITOVO TNG Ywviag Twv 70°.

TTPOOoKeipevn KGBeTn TTAeupd _ Al _ 150
uttoTeivouaa AA 100 + x

Eivar: ouv70° =

M’ évav emmioTnuoviké uttoAoyioTh To€TTng Bpiokoupe: ouv70° = 0,34, otrdTe n TTapO-

Tavw oxéon yivetar 0,34 = 150 Kal €XOUWE:
100 + x
(100 + x) - 0,34 = 150 A
34 + 0,34 x =150 N
0,34 x = 150 — 34 N
x= 16 - 341,18 (m).

0,34
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EPRATHZEIZ KATAVOHZHZ

1. Na KUKAWOETE TIG OWOTEG ATTAVTACEIG TTOU 0QOPOUV
TIC YWwVieg Twv dITTAAVWV 0pBoywViwy TPIYWVWV:
a) A:p <8 B:¢o=6 Mo>06
B) Aiw<y B:w=y M w>y 4

2 Na xapakTnpioeTe TIG TTAPAKATW TTPOTACEIS Pe £ (CwaoTo) N A (AavBaouévo).
IQITO AAGOZ

a)nu13° < nu15° |:||:|
B) ouv13° < ouv15° |:||:|
Y) ouvhs7° < guv27° |:||:|
d) Nub7° < nu27° |:||:|
€) NU32° < nu23° |:||:|
oT) ouv32° < ouv23° I:H:I

AZKHZEIZ

1 Na utroAoyioeTe To X o€ KaBéva ammod Ta 3 2’ éva 10TIOTTAOIKO
TTapaKdaTw Tpiywva: OKAQOG TO UYOG Tou
KatapTtiol €wg TO A
onueio A givar 8 m.
Na Bpeite 10 PAKOG
TTOU €YXOuv Ta Oup-
paTtéoxolva TTou oTh-
piCouv Ta TTAVIE, QV

&
Sm
] XI_\

B 28° r

A r
) autd  oxnuartifouv
1 em ywvieg 55° kai 70°
68° XA QVTIOTOIXA PE TO ETTi-
medo TNG BAAacoag.

B X 5cm
BALAY r

Y ‘Evag pnxavikog BéAel va KoTaoKeUdoel
éva ot he uttdyelo ykapdl. To uywog
TOU YKOpAZ TTpétrel va gival Bl = 2,25 m
Na uttoloyioeTe TO X OTA TTAPOKATW Kal n kAion Tng pautrag 6 = 13°.
Tpiywva: Na Bpeite T0 pAKog AN TG PAPTTOG Kal
v amoéoTaon

a) > —
’r AB ToU onpeiou
K A a1ré 10 OTTITI.
‘ ’ g
A

A



5 Na diatdfete amd 1oV PEYAAUTEPO OTOV

MIKPOTEPO TOUG TPIYWVOMETPIKOUG apl6-
MOUG (XWpPIiG va TOUG UTTOAOYICETE):

a) Nu37°, Nu56°, Nu16° kai nu20°

B) ouv25°, cuv36°, ouv20° kal ouv28°

y) €918°, €922°, £051° kai £@89°

Mia okdAa Uyoug
6 m eival aKoupTrI-
OoMévn Og TOiXO
ogoug 7 m. T
Aoyoug ao@aAciag,
n ywvia oto £€5a¢pog
TTPETTEI va gival 75°.
Na Bpeite v ammod-
otacn AB oTou
TTPETTEl VO TOTTOBE-
TNBei n PBdon NG
OKAAQg ammod 1OV
TOiX0, KOBWG Kal TNV
amoéoTacn MA ammd 10 TMAVW MPEPOSG TNG
OKAAOG €wg TO TTAVW PEPOG TOU TOiXOU.

‘Evag yewAoyog BéAel va uttoAoyioel Tnv
améoTaon amd 10 onueio A, 6tTou Bpi-
OKETQI, MEXP!I TO OTiTl M oTnv AAAN
TTAeUPG €vOG TTOTAPOU. XpNOIYOTTOIET £va
yeIToviké onueio B tmou Bpioketal o€ a-
moéoTaon AB = 20 m kai pye Tn Bondeia

Mépog B’ - 2.3. MeTafoAég nuitévou, ouvnuITOVOU Kal EQOTTITOUEVNG 151

evog \/(\wwépsTpou Bpiokel 6T ABM = 78°
kai BAM = 70°. Na utroAoyioeTe Tig atTo-
otdaoeig AH kar AM.

H akrtiva tng 'ng eival R=F'A=6371 km
Kal N ywvia AT eiva 89,05°. Na utroAo-
yioete pe Tn porbeia Tou TTapaKATW OXN-
MaTog TNV amoéoTacon 'ng - ZeAvng ().

2EAHNH



- 24 O1 TpiywvopeTpikoi apiBpoi Twv ywviwv 30°, 45° kai 60°

B
1[2
30°(30°
IS et
5 %
- 60° 609
A

O1 TpIYWVOMETPIKOI aplBuoi TNG ywviag 45°

APAZTHPIOTHTA FN

Ac¢ Bswpnoouue éva opBoywvio Kal I000KEAES Tpiywvo
ABI ue kGBereg mAcupéc AB = Al = 1 cm. TOre o ywvieg
¢ Baong tou eivai B =T =45 Na utToAoyioeTe TOUC
TPIYWVOUETPIKOUS apiBuouc nu4bs°, ouv45° kai ep45°.

Auon
A6 1o Mubayodpeio BEwpNUa EXOUE:
Br2=AB2+ A2 =12+ 12 =2, dpa Bl = V2.
Al _ 1 _ 1V2 _V2
2

cuv45°=&=i=ﬁ
B V2 2
o_ Al _ 1
€Q45° = AB - 1 1

OI TPIYWVOMETPIKOI apIOpoi TwV
ywviwv 30° ka1 60°

APAZTHPIOTHTA WA

Ac Bswpnoouue Twpa OUo ioca opBoywvia Tpiywva ABI
kai ABI™" e koivn) mAsupd tnv AB, oécic¢ ywvieg §1:§2= 30°
Kair utroreivouoeg Bl = BI" = 2 cm, OmTw¢ @aiveral aTo
OImAavo oxnua. Na utroAoyioere TOUS TPIYWVOUETPIKOUS
apiBuoug nu30°, auv30°, €p30°, nu60°, auv60° kal ep60°.

Auon

To Tpiywvo BIT™ gival 106TTAeUpO, a@OU OAEG 01 YwViEg
TOoU gival 60°, oTToTE:

MM =2cm kar Al = A" =1 cm.

A6 10 opBoywvio Tpiywvo ABIT éxoupe OTI:

nuB, = Nu30° = % = %

lMNa va uttoAoyiocoupe TO CUVNUITOVO TNG Ywviag /B\z = 30°,
BOa utroAoyiooupe TTpwTa TNV TTAEUpG AB.

ATT6 10 MUBayopeio Bewpnua aTto Tpiywvo ABIT éxoupe OTI:
AB2=Bl2-Ar2=22-12=3, omére AB=V3.

AB _ V3

Emopévwg:  ouvB,= ouv30° = BE =~ 2
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Ar _1 _ V3 _ V3 _ V3

V3 V3V (Vap 3
ETriong, oTto id10 oxAua PTTOPOUME VA UTTOAOYICOUUE TO NUITOVO, TO CUVNMITOVO Kal TNV
EQATITOMEVN TNG YWViag = 60°

Axéua: ech €@30° =

o AB _ V3 e o Al _ 1
r]ur nu60 Bl 5 ouvl = ouve0° = BF - 2 Kal
-~ ._ AB v—
el = £9B0° = 1= = = V3.

Z0Pewva, AoITTéV, PE Ta TTapaTTdvw £XOUME TOV TTiVaKA:

nuitovo

ouvnuitovo

A MG =
SRS
S M= NG

£QATITOHEVN

EPAPMOTH 1

Na armrodeiete 011 1I0)UEl N 100TNTA: NW?45° = 1 — nu30°.

Aoon: T'vwpiCoupe 611 NU45° = g OTTOTE NU45° = (%)2 =2_1
4 2
ETriong, yvwpiCoupe 611 nu30° = omote 1 —nu30° =1 - % %

1
2’
Emropévwg nu245° = 1 — nu30° = ;

EPAPMOTH 2

Na armrodeiéere 611 TO UWog Kai 10 UBAdOV VoS 100TTAsUpOU Tpiywvou ABI TTAsupac¢

) . . . _aV3 a?V/3
a, divovrar amré Toug TUTTOUS: U = 5 kai E= IR
Aion: dépvoupe 1o Uwog AM Tou 1g6TTAEUpOU Tplywvou ABIT, oTroTe: A
o AM V3 _u _ V3
nIJB r]IJGO AB n T - G r] U - G ‘ 7 300 300
To guBaddv Tou ICOTTAEUPOU TPIYWVOU Egival: S/ g
2
(ABF)=%G-U:%G-G-@:GT\/§. o0
B 60° Ma r
EPAPMOTH 3

Na utroAoyiarei n riun ¢ mapdoraong: A = nu30° + auv60° + 20uv30° — 2e45° + 2nu45°.
Abon: ‘Exoupe: A =nu30° + oguve0° + 20uv30° — 2e45° + 2nu45°

—1+1+2-@—2-1+2-%= FVBo2+V2=V3+V2 -1

T2 2 2
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EPRATHZEIZ KATAVOHZHZ

ZTHAHA XITHAHB
1 2¢ KGBe apiBud TnG OTAANG A va QvTIOTOIXIOETE 60° N1
TOV ioo TOou apIBud TTou BpiokeTal oTn oTHAN B. o) ey b 2

B) nu45° i) V3

3

Y)nus0® iy V2

° 2
0) nu60 . V3

€) ouv45° \/3_

2. Av nuB = ouvB, 61Tou B otia ywvia, TOTE: i v) V3
A: 0 =30° B: 0 = 45° - e=60° A 6=90° oT) ouv30 >

Na KUKAWOETE TN CWOTA aTTAVTNON.

3 Na XopOKTNEICETE TIG TTAPAKATW TTPOTACEIG hE 2 (CwoTA) A A (AavBacuévn):
IQITO AAGOZ

a) nue0° = 2nu30° |:||:|
B) 20uv60° = 1 I:H:I
y) np45° + ouv45° = 2np45° |:||:|
5) ouw30° = nueo° L I ]
€) ouve0°® = nu30° |:||:|

Y/ ZT1ov dITAavoé KUBo yia Tn ywvia 6 = BA\F, 1oxUel OTI:

. _1 . _ V3
A: ouvl = 5 B: ouvb = 5
[ ouvl = % A: ouvb =1

Na KUKAWOETE TN CWOTA aTTAVTNON.

AZKHZEIZ

1 Na uttoAoyioeTe TIG TTAEUPEG O Kal B evOg 3 Na atrodeigete TIG TTOPAKATW 100TNTEG:
o;’)eoywwou 'Tplywvou ABI" oTig TTOpO- a) Nu230° + Nu245° + Nu?60° = g'
KATW TTEPITITWOEIG: 2
a) A=90° B=30°%y=5cm. 9apo pano o pEo

~ S + — =
B) A =90° B =45°, y = 7 om. B) 2nu230°+20uv?60°-2nu%45° = 0.

2 Aivetar  Tpiywvo ABI pe  TmAgupég
AB=12cm, Bl =5cm, Al =13 cm.

a) Na atrodeigete 0TI TO Tpiywvo Eeivai
opBoywvio.
B) Na utroloyicete 10 NUA Kal TO GUVA.

4 Na Bpeite TV TIPR TNg TTapdoTaong
A = 2ny’w — Ouvw OTIC TTAPAKATW
TTEPITITWOEIG:
a)w=30° B)w=45° vy) w=60°
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5 ‘Eva agpotrAdvo A TreTd o€ Uywog 1500m 10 210 TTapakdTw Tpatédio ABIA va utro-

KAl @aiveTal atrod Tov TTUPYO AEyXOU TOU AoyioeTe TO uAKOG TNG PEYAANG Bdong MA.
agpodpopiou pe ywvia 30°. Moia cival n A 5 b
opigévTia amoéoTtaon MNB amd Tov mUpyo
eAEyXOU; 4
A . \
. A 60 45 -

1 2& uI1a pwya armo OTAQUAL..

AUo oTToupyiTia BpiokovTtal TNV Kopuen
QU0 OTUAWYV UWoug 5 m Kal 9 m avTioToIXa,
OTTWG QaivETOl OTO TTOPAKATW OXNMO.
ZeKIVOUV Tnv idla OTIyuf Kal Pe Tnv idia
TaXUTNTA JE OTOXO KIA PUWYQ ATTO OTAQUAI
TToU BAETTOUV UTTO YWwvieg 60° kal 30° oTO
¢da@og oto onueio P. Moio até Ta duo
OoTToUpYiTIO Ba PTACEI TTPWTO TN PWYC;

150p m

O
B n

6 270 dimhavé oxnua
VO UTTOAOYIOETE TIG
amooTaoeig AB kal V4
AA.

7 Na utrohoyioeTte T0 OUVOAIKO PNAKOG TNG
TeOAaopévng ypauung ABIA oto TTapa-

KATw oxAMa.
A r P
= e 12 MNa v avéBoupe otov 20 6poYo €VOG
™ ® EUTTOPIKOU KEVTPOU XPNOIKOTTOIOUME TIG
45 30° 60°@\ \ KUAIGuEVEG OKAAEG, OTTWG BAETTOUME OTO
= B H oxAua. Na uttohoyioeTe TO UPOG Tou 20U
g 2TO TTAPOKATW OXNAPa To onueio I eival opdépou atrod To £60¢OG.
péoo Tou AB. Na uttoAoyioETE:
a) Tn ywvia 6 A

B) tnv améoTacn AE
y) Tnv améoTtacn EA

9 Na uttoAoyioeTe 120°
TNV TTEPIKETPO TOU
dimAavou oxfuo- 6
TOG.
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XapaKTNPIOTIKA OTOIXEIO EVOG OIAVUOHATOG
Ortav petpape €va péyebog, OTTWG TT.X. TOV XPOVO TTou
XpelafopaoTe yia va dlaBAooupE auTr) TV TTaPAypagPo,
yPAQ@ouUuE TN PETPNON WG évav apiBud TTou akoAouBeiTal
ouvBwg atmod pia povada pétpnong. MNa mTapddeiyua,
xpelalouacte 30 deutepdAeTtTa yia va SiaBdocoupe Tnv
TTaPAYyPaPOo auTh. XpNOIKJOTTOIWVTAG TO OUMBOAO t yia Tov
XpPovo, ypdooupe: t = 30 (s).

Mepikd pey€0n tmpoadiopifovtal TTANPwWG, av doBei pévo 10 PéTpo Toug. MNa TTapddelyua:

0 XPOVOG, TTOU eKPPACETal O WPEG, AETTTA, OEUTEPOAETTTA K.T.A., N BepPOKpaaia TTou eKQPAle-
Ta1 o€ BaBuolg KeAaiou, PapevdiT K.T.A., N ala TTou eKQPAZeTal G€ XINOYPAUMA, YPANNAPIa
K.T.A.

Tétoia peyédn Aéyovtal BaBpWTA r; povoueTpa peyédn. Opwg, dev eival 6Aa Ta peyEdn po-
vopeTpa. YTrdpxouv Kal GAAQ, TTou eKTOG aTrd PETPO £XOUV Kal KaTeuBuvon. ‘Eva mapddeiyua
TETOIOU PEYEBOUG €ival TO TTAPAKATW:

APAZTHPIOTHTA F

O Avrwvng oulntd ue tov BayyéAn yia éva aurokivnro tmou
TELATE ATTO UTTPOOTA TOU THV WPA TToU BPICKOTAV O€ éva OTAU-
p00POUI, OTTWCS QaiveTal oTo OITTAaVO oxnua.

Avrwvng: Ace, BaoiAn, mépaoce amdé umpooTd pou éva auto-
kivnto oav agigpouvac! lNpémrel va Erpexe TouAdyiorov ue 100
XIANIGUETPa THV Wpa.

BayyéAng: KaAa, mpo¢ ra mou mnyaive 1600 ypnyopa;
Mrropeite va meplypAWeTe TNV Kivnon TOU QUTOKIVATOU;

Auon

TmepiTTEPO MNa va mTpoadlopicoupe TTANPWS TNV Kivnon TOU QUTOKIVITOU,

TIPETTEI VA YVWPICOUE:

a) Amé TT0I0 Onueio ekivnoe TO auTokivnTo. ZTO OITTAAVO
oxXAHa QaiveTal OTI EeKivnoe aTTd TO TTEPITITEPO.

B) Mpog Toia kaTewBuvan i aAAIWG JE TToIa POPA KIVEITal,
210 OXAUa @aiveTal OTI KIVEITAI VOTIAL.

y) To upétpo Tng TaXUTNTOG ME TV oTroia Kiveital. Edw, 1O
METPO TNG TaxUuTnTag gival 80 km/h.

BAéToupe, AoIttov, OT1 dev apKei va yvwpiCoupe POvo To YETPO

™G TaxuTnTag (80 km/h) aAAd yia va kataAdBoupe TTpog Ta

TToU KIVEITAI TO QUTOKIVNTO, XPEIAZeTal N apXIKA Tou B€on Kai n

KaTeUBuvaT Tou.

u = 80 km/h

Mey£0n, 6TTWG N TaXUTNTA, TTOU £XOUV METPO KOl KATEUBUV-
on, ovopddovTtal S1IOVUOUATIKA MEYEDN.
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r

Ta diavuopatika Peyédn trapioTdvovtal Pe diavuopaTa TTou
oupBoAiCovtal e BEAN £xovTag éva onueio A TTou gival N apyn
Kal AéyeTal onueio epapuoyng Tou d1avUCPaTOG Kal éva onueio
B 1mou eivail To mépag (T€Aog) Tou diaviouaTog.

To didvuopa, 16T1E, cUupPoAileTal ue AB.

‘Eva didvuopua €xel Ta €EAG OToIXEIA:

a) AievBuvon, Tnv euBegia € TTOU opifouv Ta Akpa A, B n
oTroladnTroTe AAAN eubeia TTapAdAANAN TTPOG AuTH.

B) ®opd, TTou kaBopieTal atro TO av 1o dIdvuoua £xel apxh To
A kal Trépag 1o B (PTB))  apxn 1o B kai mé€pag 10 A (g&).

y) Mérpo, To urKog Tou euBuypaupou Tunuatog AB, To oTToio
oupBoAiCoupe pe |A_B>\ To péTpo eival TTévToTe évag aplBuog
BeTIKOG | UNdEv.

H d1evBuvon padi pe Tn popd kabopifouv Tnv KateubBuvon evog
dl1avUONOTOG.
lMaparipnon:
JUxVa yia eukoAia oupBoAifouue Ta dlavuouara Ue PIKPA ypdau-
uara N EAAnVIKNG aAgaBnrou: a E 7

Ta diavuouara maifouv Baaiko poAo arn Puaikn. EKTo¢ amod
WETATOTTION Kai TNV Tax0urnTa dAAa diavuouarik@ ueyédn eivai n
emrdyuvon, n duvaun, 10 BapuTIKO, TO NAEKTPIKO, TO UAyVNTIKO
medio K.4.

Métpo diavUouaTog

lNa va Kkatavorjoouue KAAUTEPO TNV €VVOIa TOU YETPOU Tou Ola-
vUONOTOG, apkei va KataAdBoupe Tn diagopd PYeTatl atmooTa-
ONgG Kal JeTATOTTIONG. AG doU e éva TTApAdEIyua:

APAZTHPIOTHTA A

‘Eva mmAoio tou lNoAguikoU NauTikoU OUUUETEXEI OE I AOKNON.
AmomAéel apyika ammo 1y 2alauiva (A) kai otauardsr 1adoxIKG
o€ T1éoogpa mpokabopiouéva onueia avepodiaouou (B), (), (4)
kar (E). Aiaviovrac 1i¢ ammooTdoeic mou @aivovral aTov Tivaka,

Aiadpopn AméoTaon

(A) — (B) 240 vautika pihia
(B) — (I 350 vauTika pikia
() — (4) 300 vauTika pilia
(A) — (E) 70 vouTIKG pikia

Tola gival n ouvoAiKn arréoTacn 1mou OIEVUCE TO TTAOIO Kal TTola
givar n améoTacn NS apxIKNS Kai TN TEAIKAS Tou Béong;
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AUon

H ouvoAikr) attéaTacn 1Tou diévuoe To TTAoIO €ival:

|AB| + | BI'| + | TA| +/AE| = 240 + 350 + 300 + 70 = 960 vauTiké
MiAia.

H améoTaon tng apxIKNG Kal TEAIKAG Tou B€ong givail:

|AE| = 550 vauTiké pikia.

H amoéaTtaon cival BaBuwTo (api®unTikd) péyedog. Afue, TT.X.
o711 TO TTAoIO dlévuoe amméaTacn 960 vauTIKWwV PIAiwY, aAAG dev
EEpoupe TTOU TTHVE.

Mola gival Spwg N PETATOTTION TOU TTAOIOU;

H petatdémon cival Siavuopatiké péyebog. Aéue, 1.X. OTI TO
TTAOIO &ekivnoe atrd TN ZaAapiva Kal eTatoTrioTnke 240 vauTiK&
MiAla TTpog N6TO, 0TTOTE EEPOUNE AKPIBWGS aTTd TTOU EEKivnOE Kal
TToU KaTéANEE. H TEAIKN PETATAOTTION TOU TTAOIOU EKQPPACETAI ATTO
10 dIdvuoua AE KAaBWg pag evdlapépel N apxIkf Kai n TEAIKN
B¢on Tou TTAOIOU.

Ag TTpoaéCoupe 181AITEPA OTI TO PETPO TNG METATOTTIONG E gival
|E| = 550 vauTika pikia kal Ogv €XEl KaMia oxéon PE TN Ouvo-
Ak atréoTaon mmou diévuoe atrd Tn Zalapiva €wg To TEAEUTAIO

onueio avepodiaopou (960 vauTika pikia).

loa ka1 avTtifeTa diavuopara

APAZTHPIOTHTA [EN

2¢€ uia perakouion o MixéAng kai o IFpnydépng mpoomabouv va
UETAKIVAoOUV éva Bpavio ompwyvovidc 1o amd 1a dUo Gkpd
TOU, OTTWC QaiveTAl OTO OXAUA, T Ia TTapAAAnAn 6éon.

Ti vopilete OT11 10X UE!l yIa TIC OUVANEIS TTOU papuolel o MixaAng
Kar o Fpnydpng ara dkpa rou Bpaviou;

AUon
Omwg karahaBaivoupe Ta diavuopata F, kal F, 8a givar ioa.

AvUo dilavuopara Aéyovral ica, O6Ttav &xouv Tnv idia
d1evBuvon, Tnv idla Qopd Kal ica pETPA.

Ag BupunBoupe éva TTaixvidl TTou TTAiCeTal CUXVA OTIG TTAPAAIEG 1
OTIG KATAOKNVWOEIG. AUO ouddeg TTaidiwy apyifouv va TpaBdve
éva oxolvi TTpog avTiBeTn KaTeuBuvan, OTTWG QaiveTal oTo dITTAC-
vo oxAua. AKpIBwG oTn PEanN TOU GXOIVIOU UTTAPXE! MIa YPAMUUA.
Av pia opdda katagépel va TpABréel Tov TTPWTO TTAIKTN TNG GA-
ANG opddag PETA TN YPAMMN], TOTE N opdda Kkepdilel.

BAéTTOUME OTI 01 BUVANEIG TTOU aoKOoUvTal atro TIG dU0 OUAdEG,
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OTav TTapapévouv akivnteg, aAANAoeCoUdETEPWVOVTAI 1] OTTWG
A€pe, gival avTiBeTeG.

AvUo Siavuopara eivalr avrifera, 6tav éxouv Tnv idia
O1evBuvon, ioa péTpa Kal avTioeTn @opd.

EPAPMOTH 1

Auon:

A B
Aiverar To dimAavo rsrpaywvo ABlA. lNoia a6 ta diavoouara

AB, B, TA, AT, AA, AL,
a) €éxouv ioa uéTpa;

B) ¢ivar ioa;

y) &ivar avriBera;

A r

a) [vwpifoupe 0TI OI TTAEUPEG evog TETpGVUOVOU sxouv TO |6|o MAKOG.
Enouevwg, TQ 6|avuouam AB BF FA AF AA Kal AA EXouv ioa PETPA.
Anhadn: \AB| = |Bry = |rA\ = \Ar| = |AA| = |AA|.

B) Ta davuopata AB Kal AF gival |0a VIGTI éxouv idla dievBuvon kal eopd Kal ica
METPO. Ouowug, Ta 6|avuopam BF Kal AA gival ioa.
AnAadn: AB AF Kal BF = AA

y) Ta diavuouaTta AB Kal FA gival avtieTa, VIGTI sxouv idla dievbuvaon, ica PETpa
Kal avTifetn @opd. Ouoiwg Ta diaviouaTa BF Kal AA gival avTiBera.

EPAPMOTH 2

Auon:

o—

T 5 P N MA K ORAGBT A E 7z 41 o

(]

—o
Y

2TO TTApaTT@vw OXNUa ol ATITOOTACEIS uerafu o/\wv Twv 0/7[.]8le givai IG£§ ue 1 cm.
Na ,Bps/re Ta uETPa TwWv OIAVUCUATWYV OB OI' I' N, OZ AA PA T/\ KO NA AZ
Kai I' A. Toia a6 ta diavuouara aurd eivar ueraéu Toug ioa Kai oia avrifera;

To pAKog Tou euBUypappou TuRuatog OB cival 2 cm. AnAadn: \53\ =
Ouoiwg Bpiokoupe: |OF |= 3, |[TA|= 5, |0Z]| = =9, |TA|=
INA| =5, |BH| =5 ka |PK| =

_— s > —_— >

loa diavuopata gival Ta: TA= NA = BH kai PA = KO.
AvTifeTa eivar Ta: TA kal TA, TA kai NA, TAkai BH, AAkal O, OB kal ©Z.
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EPRATHZEIZ KATAVOHZHZ

210 dITTAavo oxApa 1o ABIA gival TTapaAAnAdypappo. A B
Moleg atrd TIG TTAPOKATW 100TNTEG Eival OWOTEG;

@) AB= A
B A= BA
v AO=0A
5 OA= Of
e) OA= OB

2710 OITTAQVO Oxnua 1o TeTpaTTAcupo ABIA eival poupog.
Moigg _og'ré TIg, TTOPAKATW 100TNTEG €ival OWOTEG;

a) AA= Bl
B) |AA|=|AB|
v |0Al= 08|
0) AA=BA
€) O—A= Ojﬁ

210 OITTAQVO €gdywvo OAa Ta Tpiywva dIoQOoPETIKOU
XPWHATOGC €ival I00TTAcUpa. Na CUUTTANPWOETE TIG TTO-

pGKG'lU) IO'OHTEQ.

@) AB=E.. =.I=.0
B) AZ=B.. =..A = .E
y) |Br|=|E..|=|E..|=|E..]

E A

Moia atrd Ta TTapakdTw HeYEBN xpeialovTal Eva OIAVUCHA VIO VO TTapacTabouy;

a) Bapog B) Gywog Y) Hada
Na diIkaioAoyAoETE TNV ATTAVTNON 0AG.

AZKHZEIZ

210 €&dywvo TOU A B
diTAavou oxAua-

TOG OAEG Ol TTAEU-

pEg gival ioeg.

. . E A
ATé Ta diavuopa-
— — _— —> — —

Ta AB, BI, TA, EA, EZ kot AZ 11010
eival ioa Kal TTola avTileTa;

d) Taxurtnta

2 Moia amd Ta 6|av00pamlo)u OXNAHaTog

eival ioa pe 10 Slavuopa AB;
Moia cival avtiBeTta pe 1o AB;

= | — s

Y

|
=

\>1

o\
\
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’ — g Ve
3 Ta diaviopata a Kal B Tou TTAPOKATW = 4
oxnuartog éxouv ioa pétpa. Na e€eTdoeTe
av ta dlavuouata autd givai ioa.

ra
5

@ ©

Y Moia atd Ta dlavuouaTa TOU TTAPAKATW 7
OXNMaTOG:
a) €xouv ioa YETPQ;
B) eival ioa;
y) €ival avTiBerq;

E/ \ il
N
a1 \\ e
A \‘
N X
~9 N
N \,
N s
i

5 Na Bpeite T0 pETPO TWV SIAVUOHETWY a,
B, VKou O Tou OXAMATOG.

1cm{

L/

IR
[m——
1cm

A AlAZKEAAZH:

270 owdwki, v Baclhooa
wmopel va wivnfel opuldvmia,

wdfeTa wal daydvia,

onwg palvetan oto oxipa.
Mwopelre va tomofemioete

AMEC 1 Bacliiooed,

Eroy dorte, poll w' awiy
nov EXel M8y tomoQetndel,

VOU RONUTTOW KL T
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2’ éva 100mAcupo Tpiywvo ABI va
oxXedIGOETE PE aApxn TO onueio I, éva
didvuopua ﬁ avTiBeTo TOU A4é Kal oTn
ouvéxela va oxedidoete pe apyxni To
onueio A, 1o didvuoua FA

Na atodeitete 0TI TO EA givar avribeto

—>

Tou BI.

21n doko Al €xouv oxedlaoTei ol duva-

e T e T

ueigF, F, B, K, F, K.
Na Bpeite TTOIEG OTTO AUTEG:
a) €xouv idia digubuvon
B) €xouv avTiBeTn @opd

y) €ival avTiBeTeg

0) eivalioeg

€) €xouv ioa pétpa

b\

TETPAY WV TOV  TUAKLOV,
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1

B

al
<l

o

ABpoioua dIaVUCHATWV

21N dpacTnpIdTNTA 2 TNG TTPONYoUMEVNG Traﬁgypc’xwou gidaue
OTI N TENIKA PETATOTTION ATAV TO BEVUQEG_AE. OLﬁlaéoleég
petartotriosig ATav Ta diavuopata: AB, BN, T'A kai AE, Ta otToia
Aéyovtal dladoxikd diaviopaTta, yiati To TEAOG Tou KaBevog
gival n apxn Tou emopévou. Eival gavepd o1 To ABpoIoPa TWV
O1000XIKWV @aTolioswL |000E| He_Tnv TEAIKN) METATOTTION,
onAadn: AB + Bl + TA + AE = AE.

Me TOV TPOTTO QUTO OpieTal TO GBpoicua  BIadOXIKWY
dlavuopdaTwy. Ti yivetal, dpwg, 6tav Ta diavuouara dgv gival
O1000XIKA; Ag doupE éva DIAPOPETIKO TTAPAdEIYUA.

APAZTHPIOTHTA FN

O Zépyiog gival KATTETAVIOS EVOC IOTIOTTAOIKOU, TTOU EXEI avVauuéVN
TN pnxavn Tou Kai kparder atabepn mopeia. Xwpic va eAéyéer tnv
KaTeubuvan Tou avéLoU TToU QUOAEl, ONKWVEl 1o éva mmavi. To
10TIOTTAOIKG apyilel va aAAdlel mopeia, KaBwg o aveuog euod
TPO¢ GAAN KareUBuvaon, OTTwWS Qaiveral 0To OxNUA.

Av IE; gival n 6uvaun Tou aoKei OTO OKAPOS N Unxavy Kai IE; n
ouvaun Tou aoKEi OTO OKAQPOS 0 AVELOC, TTPOS TTola KaTteuBuvan
6a Kivn6ei To 10TIOTTAOIKO;

Auon

‘Exoupe Aoittov dUo SuvdApElg I;;(prlxavrﬁ) Kal I;;(dvspog) TTOU
aoKOUVTaI OTO I0TIOTTAOIKO TaUuTOXpOVa Kal BEAoupE va Bpoupe
TN ouvioTapévn duvaun, OoTTwg Aéue otn Puaoikr, dnAadrn 10
dbpoiopa Twv duo diavuoudTwy ﬁ Kal I;;

MeTagpépoupe Trapd)\)\r])\a TO0 dlAvuoua E £T01 WWOTE VA Yivel
6|a60x|Ko ps TO F2, orrwg <pouvsm| oT0 6|1T)\avo oxnua. Tote:
F +F = AB+ AA AA+AF— AI'— F

O1 duvapelg F1 Kal F2 AéyovTal CUVIOTWOEG TNG FOA

‘Evag GANOG TPOTTOG yia va Bpoupue TO FoA gival va doupe OTl
atroTeAei Tn diaywvio Al Tou TTapaAAnAoypdppuou ABIA.

Etropévwg, £xoupe dUo peBbddoug, yia va Bpiokoupe To dBpoicua
OIOVUOUATWV.

A. H pébodog Tou ToAuywvou
MeTagpépoupe TTapdAAnAa ta diaviopara TTou BEAoupe va
TPooBEoOUNE, WOTE vV Yivouv OAa dladoxIka.
To dabpoicpa Twv a, B, y, Ba cival To didvuoua &, TTou Ba
EXEl ApX TNV apxn TOUu TTPWTOU Kal TTEPAG TO TTEPAG TOU
TeEAEUTAIOU.




Mépog B’ - 2.6. ABpoigua Kal dlagopd dIaVUTUATWY 163

B. H pé6odog tou TrapaAAnAoypdupou
MeTagépouue Ta dlavuouarta H, § £TO1 WOTE VA £XOUV KOIVH
apxn kKai oyxnuatiCouye TO TTAPAAANAOYPAPUO TTOU €XEl
TAeUpEG Ta dlavuopaTa a Kal ﬁ
H diaywviog 3 Tou TTapaAAnAoypdpuoU TToU €XEl WG apXh
T_[]V Kcﬂ)vr'] TOUG apxn e€ivalr To aBpoicua Twv SIAVUCUATWY
a Kal .

Ala@opd diavuoudaTwyv
H 6|a<popd ouo 6|avu0pdvaA73) Kal a cupBo)\iCsTal ps ﬂé - FA Kal opifeTal wg aBpoioua
TOU AB ME TO avTiBETO 6|avu0pa TOU FA 6r])\0(6r] ME TO AF

AB —TA = AB + (—FA) = AB +AT.

- B
MNa va agaipéooupe —  —
. cp P H AB -TA A A

ouo dlavuouara, \r

. = , B
TPooBEToupe oTo AB TO QvTi- — A

— — AB + Al A\

BeTto Tou A, dnAadn 10 Arl. r

Ma va yivel autd, oxedidloupe — > > = A
VIV QUIO, OXEOCOULE | B + AT = AB +BE A A\ E

éva didvuopa BE ico pe 10 AT

r
I AB-TE = AB+(Th) n—" B\
To 6|avuopaf givai n B - AB+ AT R E
dlapopd Tou I'A a1té 10 AB = ﬂé + B_E) r
= AE
Ala@opd dU0 SIaVUCHATWY ME KOIVR apXi
MNa va apaipécoupe dUo — =
) aip g ) ) OA -0OB o
dlavUouaTa YE KOV apxh, B
npoc@uowg oTO0 OA’\ TO QvTi- a‘;\ + B_é _ A
BeTo Tou OB, dnAadr 1o BO. O<
Ta diaviuopata BO kar OA _ _é 6> B
eival B1adoxIKA. - B =g
To didvuopua BA givai n OA-0OB = % + B_(? 4
Siagopd Tou OB ato T0 OA = BO+OA
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Mapatnpoupe, Aoimrév, 611 n dlapopd 6/& - aé duo SiavuopdTwy 6A 6:% pe koivh apxn O,
gival éva diavuoua Ig& ME apXA TO TTEPAG TOU OEUTEPOU KOl TTEPAG TO TTEPAG TOU TTPWITOU.
ETTopévwg yia TIG dlaywvioug 6ﬁ Kal E& Tou dITTAQVOU
TTapaiAnAoypdppou IoxUEl: (?f =q + ﬁ Kal 5& =q —E.

o)

To undeviké didvuoua

To dBpoioua dUo avTtiBeTwy diavuoudTwy gival éva dIGvuaua Tou OTToiou N apXA Kal To TEAOG
(Trépag) TautiCovTal. To didvuopa auTtd Aéyetal undevIKO dIAvVUCUa Kal GUHPBOAIZeTal pE 0.
Etropévwg, 1o undevikd didvuopa cival éva onueio, otroTe dev €xel ouTe dleUBuvon ouTe
@opd. To péTpo Tou gival ioo pe 0. AnAadn: \6)| =0.

EPAPMOTH 1
Aiverar Tuxaio tetpdmAeupo ABIA. Na amodeiéete 611 A_é - /% = A_A - /Tj

Auon: ‘Exoupe: AB —TB= AB +Bl = ATl
Eiong: ATA>—F_A)=A_A>+A_F>=A_F>.
ETTopévwc: ATB> - F_A> = A—A - a

EPAPMOTH 2

Tpeic duvaueic aokouvTal OTO IOTOTTAOIKO TOU TTAPAKATW
oxnNUarog: n IE; arré ™ unxavn Tou, n I;; amré Ta mavia
TOU (aépacg) kai 1o peuua 1N BdAacoag I;;,

2¢& 1010 vnai KareuBaverai 10 I0TIOTTAOIKO;

Abon: To 1oTioTTAOIKO KiveiTal KaTd T d1elBuvon NG
OUVIOTOMEVNG TWV TPIWV auTwy Ouvdpewy, dnAadn
Tou aBpoiopatog €+ IZ; + l;;
Av oxnuaticoupe To GBPOICHA AUTWY TWV OUVANEWYV,
n ouvioTagévn TOoug Ocixvel OTI TO ICOTIOTTAOIKO
KATeuBuveTal TTPOG TN ZEPIPO.
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EPAPMOTH 3

—_—  —

Al + BM + AB+TA= 0.

Abon: ‘Exoupe: AT+ BM+ AB+TA= 0 n
AF+TA+ AB+BM=0 1
AR+ AM =0 1
AM = 0

165

Aiverar maparAnAoypauuo ABIA. Na mpoadiopicere o onueio M yia 1o o1Toio 10X UEl:

A

To didvuopua m IocouTal e TO PNOEVIKO BIAVUOHA, OTTOTE N apXf Kal To TTEPAG
TauTiovTal. ETTopévwg, 10 onueio M tauTieTal pe 1o onueio A.

EPATHZEIZ KATAVOHZHZ

1 Aivovtal Ta anueia A, B, I kal A, Ta otroia dgv avrjkouv oTnv idla eubcia. e KaBeuId
ATTo TIG TTOPAKATW EPWTNOEIG VA ETTIAECETE TN OCWOTH ATTAVTNON.

A
To Tpiywvo ABI
gival 1000KEAEG.
To Tpiywvo ABI
gival 1000KEAEG.

a) Av ,ﬁ =ATF), TOTE:

B) Av EE; = B_f TOTE:

e To teTpdmAcupo ABI'A
i /v AB =T, ore: gival TrTapaAnAGypappo.
5) AB+ A+ AB+Bl= AL
€) AB+ B+ BA+ BA= ra

B
To A cival To
péoo Tou BI'.
To B cival 1o
péoo Tou Arl.
AA = Bl

—

AA

r
To B taurtiCeTal
peTOT.

To A TauTiCeTal
pe To .

To TeTpatTAcupo ABAI
eival TapaAAnAdypapupo.

AT

0

2 Aivovtal T€ooepa onueia A, B, I kai A. Na CUPTTANPWOETE TIG TTOPAKATW 100TNTEG:

a) AB+ B..= AA
B) Br=B.+ A.
y) T.-T.. = AB
0) Af=A.+ BA+ ...

4 - - e re ra r , 4 Ve r
2 Hicotnta Al = AB + AA cival owaoTr ¢’ €va yovo atod Ta TTAPAKATW OXMUOTA.

MTropeite va Bpeite o€ TOIO;

A: A B: A

A ‘ r
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2710 OITTAQVO oxNua To TeTpATTAcupo ABITA cival

TTapaAAnAdypauuo.
Na KUKAWOETE TIG OWOTEG ATTAVTHOEIG.
A B r
0) AB+AA= BI BA AB
B) OA+Br= OF A" OA
Y) OB+FA= OA OA OF
) OB+AA= OA OF OA

AZKHZEIZ

2TO TTAPAKATW OXAUA va oXeDIAOETE TA
aepgiopgm: .
a) a +f8 +B +

BB+Y vya

=<!

B

f
I
/

AiveTal 1o TeTpdtTAcupo ABIA.

Na uttoAoyioTouv B
TQ aepoicij}ona_:)

a) AB +Bl +TA

—_— —  —

B) AB + Bl +TA + AA

\) AB-TE-A& A i

Aivetal TeTpdtmAgupo ABI'A kal M onpeio

g BI Brl. Na urro)\oylcus Ta aBpoiocuaTta:
a) AF + MA + AM

B) TM+ MB +BF +BA

Y) BF + AM + AB + MA

Aivetal TrapaAAnAoypappo ABIA kai O 10
Oonueio TOPAG Twv diaywviwy Tou.

Na OUYKPIVETE TIG
6|ac&pég:_)

a) BO-BA

B) BT -BQ

V) 4O - AA

o) Al —AO

27O TTAPOKATW OXAMA Ta TETPATTAEUpPA
ABI'A ka1 BI'EZ gival TrapaAAnAdypapua.

A

AT
OB
BA

—

BA

A\V(B
(@]
B
r

A
Z
. . E
Na ﬂ)}&:e%v Ta aepompga:_)
Q) AB+AL B EL+MA
y) AB + Bl 0) AB +ZE +TA

2€ €va OCWHPa aoKoUVTal Ol QUVAEIG I?1 Ez
Kal E; OTTwG BAETTOUPE OTO TTOPAKATW
oxnua. Na oxedldoeTe TN OUVIOTAMEVN
TOUG.

T

o:rl
|

2710 OITTAQVO

oxnua va

OXEDIQOETE

f\w

Ta 6|av00pq-

)

>
o

Ta AA AE

O
@

AZ ka1 AO, r

€701 WOTE va

10X Ver:
AA AB + AF
AE = AB + F_A

AZ= AB+ AB a
A© = AB + Bl +TA.
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§ Av M eivar To pégo g umoteivousag a) Na oxediaoete TIg SU0 TaxUTNTES.
£VOC opBoywviou T@(m@ ABL(A:Q_O:’), B) Na oxedidoeTe Tn dicuBuvon TToU Ba
va armodeifete 6T: TB —TA = AM — M. Tapel TEAIKG n Bapka.

10 Aivetal TeTpdtmAeupo ABIA kai M, N Ta

9 Mia Bapka diooxicel Héoo TwV TTAeupwv AB kai A,

KGBeTa Eva TToTGuI. Na arrodeicete 61: MF + MA = AN + BN.
Av n Bdpka kiveital A M B

MOvo atrd Tn unxavin

NG, Ba €xel TaxuTn-

TQ PE YETPO 2 m/s. H

Bapka TTapacupeTal, A

OpwWG, atmmd 1O PeUPA TOU TTOTANOU TTOU N r
éxel Taxutnta 0,6 m/s.

MA AIAZKEAAZH:

Lto napakatw oxhga, ta chkéla K, A, M, N, &€lval ta gécd Twv NA&vewv
Tov napalihloypaxgov ABT'A.
Mropéite va CURIIANPWOETE 10 NAPAKATW S1AVUORATOCTAVQROAETO;

B —> _ e
AO + - AB
+ + +
ON + =
+ OA =

To dwawvyopaTa 1o Xdog

™¢ V\\WJ\O‘{JQP{-QQ
Leé Wia TOAR VIAPXOUV &1 YPAKKES
Ke1pd. O xapihy 1wV OTlACEwV dalvatal
oto mapakatw OXHua. I'la va gétapovue
and éva ohgelo th¢ NOAhS od &va allo,
yla napadelyga amdé to ohgélo Z, dto
ongélo A,, gnogodke va Kivhlodgd wd
d1adopovs 1pOTIOVS, 01 omotlol KIoPoVV Va
napactaiovv ke dlavyorata:
ZAy = Zylg+ Tl + Tl n

ZDy = Z,B; + BB, + ByA, N 203 = ZAs+ AAg+ AB,+ BB, + Byl

a) Mrnopélte va fpelte adlovs 1pomovs (401w Kal 10 KAKE1Voys) Yl V4 KAVOUKE Th
d1adponn ﬂ)s Kal va tovd ypalate od mopdR alpolomatod dlavvomatwv;

B) Me nolovs tpdénovs wnopsl kavel va getagsl and to ohksalo A, oto ohuslo T';
Na ypaPeate 11§ d1adpouéd avidd od wopdn adpolouratod dlavvoratwy.

y) Na Kavate 11§ dladpomss: E—sﬁ; , r@: Kal FS—A)1 pe 600 To duvatov meplcco-
tepov¢ tpomovs!
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2

AvdAuon d1avUoaTog o€ U0 KABETEG OUVIOTWOES
Otav yivetar oeiopdg, aokoUvTal duvAaueIS OTa
dI1Gpopa pépn Twv KTIpiwv. O UnXavikog TTou KaTa-
OKeUddel Ta KTipla, yia va €Ea0@OAiTEl TNV avTOXN
TOUG XPNOIMOTIOIE TIC YVWOEIG TWV ETTIOTAUWY TNG
«ZTaTIKAG» Kal TNG «AVTOXAS YAIKwv». YTToAoyicel,
AoITTOv, TIg QUVAMEIG TTOU aoKOoUVTal OTA KABETA Kal
opICOvTIa PEPN Twv KTIpiwV (KOAGveg kal dokdpia),
yloa va pnv Téoouv Ta KTipia. Kard tn didpkeia
TOU O€IoPoU €QAPUOCeTal PIa TTAGyIa duvaun oTIg

KOAOVEG Kal T dOKAPIA TOU KTIpiou, OTTWG QAivETAI OTO OKITOO.

O pnxavikog evola@épeTal va yvwpilel XwpioTd TIG OUVANEIG E
I_:;, TTOU aoKOUVTal avTioToIXa OTO OOKApPI Kal TNV KoAdva. Eival
avaykaia, Aoirdv, n avaluon evog dlavUiouaTog Eos dUo KABeTa
dlavuopuara.

H avdAuon Tou diavuopaTog F oTIG OUO KABETEG CUVIOTWOEG
TOU E1 Kai Ez yiveTal wg €€AG: .

2tnv apxn A Tou diavuouaTtog AB = E oxnupartiCoupe dUO
KGBeTEG €UBEieg X X KAl Y'Y, OTTWG PaiveTal 0TO BITTAAVO OXNHA.
A6 10 TéPaG B @Epvoupe duo KaBeTeg: TN Bl otnv XX Kai TN
B_é oty y’LT(’)T& 10 AIFBA sivcigpeoy(bwo,_ayropévwg:

AB = Al + AA kar emimmAéov Al = I—:; Kar AA = I_:;

Métpa ZuvicTwowv

Av yvwpifoupe 0TI TO HETPO TNG dUVANNG TTOU TTPOEPXETAI ATTO TO
oelopo gival |l_£\ = 6000 N ka1 oxnuaricer ye 10 opICOVTIO BOKAPI
ywvia 6 = 30°, utmopoUue va UTTOAOYICOUME Ta METPA TWV
KABETWY CUVIOCTWOWY TNG F.

&)G)\UOUUE TO Bg'yuopa AB o€ dU0 KABETEG CUVIOTWOEG:
Al = F ¢ kol AA = Fq

M'vwpiCoupe 61: | AB| = 6000 N kai 8 = 30°.
210 opBoywvio Tpiywvo ABI éxouue OTI:

Ar _ |AT] 8 _ |8l
OuVl = = = —— Kal NUB = 5 = —.
AB AB| AB | AB|

Opwg AA = B, omore \A_A>| = |ﬁ3>|
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Eﬂopévwg:
ATl = |AB| - ouve = 6000 - Y3 = 3000V3 (N).
pl( 2
= |AA| = | AB| - nué = 6000 - - = 3000 (N).
che 2

N
[eviKOTEPQ, YIO TA PETPA TWV BUO KABETWYV OuVIOTWOWV F, Kal

l_:; Miag duvaung I_f IoxUel OTI:

|E1| = |E| ouvo Kal |E2| = |E| nuoe

EPAPMOTH 1

A/vera/ opBoywvio ABIA.
Av | AI'\ 6, va urroAoyioeTe Ta UéTPA | AB| Kai ]AA\

— .- AB _ |AB| ._ AA _|AAl .
Abon: ‘Exoupe: ouv30° = == = kar nu30° = = = —, apa
AF |Ar| Al IAFI
| AB| = |Al| - ouv30° =6 - V3 _ 3V3 kai |AA|=|AT|-nu30° =6 - % = 3.

2

EPAPMOTH 2

‘Eva @oprnyd Bapoug 40000 N, eivar orabusuuévo
o€ pia katneopa ue ywvia kAiong 30°, érav Ea@vikd
Aoverai To xeipoppevo! To diavuoua E ToU Bdapoucg Tou
avaAverar oe 0UO KGBeTeC eTaél TOUC OUVIOTWUOEG,
arré TIC OTT0IESC N 51 eéoudetepwveral amro 1o £6aQog,
v n §2 KIvei TO popTnyo otnv karneopa. Na Bpebei
TO UETPO TNG dUVALNG §2 .

30°

—

- B ==
Abon: ‘Exoupe: ouve0°® = |—§|L|, omore: |B, | = |B| - ouv60° = 40000 - % = 20000 N.
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EPRATHZEIZ KATAVOHZHZ

1 270 TTAPOKATW oXAMa avoluoape Ta dlavuopata AB , TA kai EZ oe dUo KABeTEG
ouvIoTWwoeg aAAd Ta diavuoparta ptrepdeuTtnkav! MTTopeite va Bpeite TolEg ival ol
OWOTEG ATTO TIG TTAPAKATW OXECEIG;

a> —
- A
Y | &€ ve
\
A
\a
/E
//
Z
A B r A
a AB= v+ a+¢€ a+ T e+y
B) A = §+V H+Z’ [_3>+Z> ?+§
Y) EZ= V+38 a+e a+d v+

2. Mia dovapn E,UéTpOLL|E‘ =5 N avahGerai o¢ 300
KGBeTeg ouvioTwoeg F kal F,.
AV|F|=4N 161 |F) = .....
A: 1N B: 2N 3N A: 4N
Na KUKAWOETE TN CWOTH atTavTnon.

3 Mia duvaun F avaAUetal o€ 500 KAOeTEG PETAEU TOUG fi T
OUVIOTWOEG E1 Kal EZ He pétpa 5 N kal 12 N avrioToixa. | 5 '
Tére |F| =...... . E
F
A: 15 B: 13 r 17 A: 18 2
Na KUKAWOETE TN owaoTh amrdvTnan. 12N ‘EB
A >

iul)
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AZKHZEIZ

1 Na avaAUoeTe Ta TTAPOKATW dlavuouarta
o€ GBpoiopua dU0 KABETWY CUVICTWOWV.

/

2 O KwoTtdkng kavel ToouAnBpa, o6tTwg
QaiveTal oto TTapakdTw oxApa. Av To
Bapog Tou KwaTtdakn givar 270 N, va Bpei-
TE TO PETPO TNG dUVAUNG §21Tou TOV KAVEl
va KIVeiTal.

3 2& UTTOYEIO TEAEQEPIK OI pAyEG aXNMATI-
Couv pe TO opIfoVTIO £TTITTEDO YWwvia 60°.
To Bdpog Tou Bayoviou Twv ETIRATWV
(Mali pe Toug emipBareg) eivar 30000 N
Kal oupetal Tdvw oOTIG pAyeg atmo Tnv
KOPU®N HE £va oupuaTOaXOIVO.

Moio €ivar To péTpo TNG dUvauNg TTOU
TIPETTEl VO QOKEITAI amd TO CUPUATO-
oxolvo oto Baydvi, WOTE va KIVEITAl JE
oTaBepr) TaxUTNTA TTPOG TA TTAVW;

4 'Evag kuvnydg yia va @Tidger pia rayida,

XpnolyoTtroiei dUo cavideg ioou PAKOUG
Kal TIG TOTTOBETEI OTO £€DAQYOG, WOTE VA
oxnuartifouv opBoywvio Kal I000KEAEG
Tpiywvo.

2TNV KOPU®IN TOU TPIYWVOU TOTTOBETEI
méTpa Bdapoug 200 N.

Moio €ival To pétpo TNG dUvVOUNG TTOU
Oéxetal kKGBe oavida amd 10 B&Pog TNG
TETPAG;

‘Evag OKIEp yIyavTidiou GAPATOG KATE-
Baivel Tnv €£€dpa TTou oxNUATICEl YE TOV
opifovta ywvia 30°. Av 10 Bdpog TOU
éxel uétpo 800 N, 11010 €ival TO HETPO TNG
OUvauNG TTOU TOV METAKIVEI KATA MNAKOG
NG €5€0pa;



Ewavainyn Kegaialov

EmavaAnyn ornv Tpiywvouerpia

&  Av w gival pia ofgia ywvia opBoywviou
TPIYWVOU, TOTE:

amévavTi KA0eTn TTAsupd
uTToTEivouoa

Nuw =

TPOCKEIPEVN KABETN TTAEUPd
uUTToTEiVOUOT O

OuvWw=

AmméVaVTI KAOETN TTAEUPG
TIPOOKEIUEVN KABETN TTAEUPA

EQW =

Ma otroladnoTe ogeia ywvia w 1ox0ouV:
* 0<nuw<1
* O0<ouvw <1
NUW
TEY T Guvw

&

Otav pia oggia ywvia peyaAwvel, T10Te
au&AveTal To NUITOVO TNG KAl N EQATITO-

Z

Mévn TNG, AAAG EAQTTWVETAI TO CUVNI-
TOVO TNG.

& Avduo oégieg ywvieg éxouv ioa nuitova
f ioca ouvnuitova A i0€g EQPATITOUEVEG,

TOTE Ol YWwVieg AUTEG €ival iOEG.

& TpiywvoueTpikoi apiBuoi 30° - 45° - 60°

ouvnuitovo @ @ %
EQATITOUEVN @ 1 V3

EmavaAnyn ora Aiaviouara

& Alavuopatikd AéyovTal Ta PeyéOn Trou
EXouv PETPO Kal KaTelBuvan.

&  Ta oToIxeia evog dlavUoUaTOS E?; givai
n d1eUBuvon, N Eopa Kal To PETPO.

& AUo dlavuouara AéyovTtal ioa, GTav £Xouv
mv idia dietBuvon, v idla eopd Kal ioa
METPa, evw OUO dlavuouata AEyovtal
avTiBeTa, otav €xouv Tnv idia dielBuvaon,
ioa péTpa kal avTiBeTn QopPd.

&  ABpoIoua SIAVUCPATWY. .

A. H pé@odog Tou 5 -
TOoAUuyWwvou: \
Orav 1a diavioua- s

Ta yivouv d10d0XIKA.
B. H péBodog Tou

mapaAAnAoypdupou:

Ortav Ta dlavuouata [}

- —

a, B, £€xouv Koivr) apxn.

& Diagopd dlavuopdtwy.
AB—TA= AB+(—TA)=AB +Arl

& Alagopd SIavVUOATWY HE KOIVH apXH.
OA -0OB = BA

2

To pNndevikd dldvuoua 0 eival éva
AIdvuoa TOU OTTOIOU N apxr KAl TO TEAOG
(Trépag) TautiCovTal. To YETpo Tou eival
ioo ue 0.

AvdAuon dlaviopaTog o€ OUO KABETEG
OUVIOTWOEG PE PETPA:

]IE;] = \I?| ouve

| =|F nue
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KEPANAIO

MéeTpnon KukAou




Eisarariko
YHMEIQMA

3.1 Eyyeypapuéveg ywvieg
3.2 Kavovikd TroAUywva
3.3 MAKog KUKAou

3.4 Mnikog 16¢ou

3.5 Eppaddév KUKAIKOU
diokou

3.6 EpBaddov KUKAIKOU
TOMEN

0 mpoPAinua tov

TETQAYWVIOUOU TOV XUKXAOV,

70 omoio jTtav &va ano Ta
Tola meQipnua dAvta mpofAjuata
™6 Aoxatotnrag, odnynoe otyy
TEOOTAOeLa exTiunong TG TLUIG TOV
aotuov m, Tov o OLdonuov Ao

OAovg ToVS apLBuovs.

O aptBuog w TEOXVTTEL PUOLOAOYLXA
QIO TN UETONON TOV XVUKXAOV, 1) OTOLC,
elval To xVQLO AVTIXELUEVO AVTOV TOV

xepaltaiov.

Oa e&etaoovue, emmAéov, Ta xavovixd
ToAVywva: TOAVYwva, ue (05 TAEVQES
xat loes yovies. Eival moAv yvwotd
oxnuara o’ euds, aAld twoa Oa
ueietioovue mio dteEodixd ta

OTOLYELQ TOVS XAl TNV XATAOXEVY TOVG.



R R Eyyeypaupivec ywvic

Bearng

A

oknvn

Avrwvng
A MixdAng
M

w
> ox
3

‘Exere avapwrnBei oré
yiati Ta Béarpa, OmTws n
Emidaupog, éxouv
«KUKAIKO» axnua;

MNarti ammd KABe KABIoUA, TTOU
BpiokeTal Tdvw aToV KUKAO,
0 Beatng «BAETTEl TN OKNVA
ME TNV idIa ywvia @».

O1 ywvieg ToUu BAETTOUNE OTO BITTAQVO OXAHUA £XOUV TNV KOPU®PH
TOoug (B€aTig) TAvVwW OTOV KUKAO Kal oI dUO TTAEUPEG TOUG
TEUVOUV TOV KUKAO.

Mia ywvia xﬁy TTOoU N Kopu®n TNG A avikel atov KUkAo (O, p) kai
ol TTAEUPEG TNG AX, Ay TEUVOUV TOV KUKAO, AEyETOI EYYEYPOHMEVN
ywvia otov KUkAo (O, p).

To 16¢0 ETF Tou KUKAou (O, p) TTOU TTEPIEXETAI OTNV EYYEYPAW-
Mévn ywvia AéyeTal avTioTolxo 16§o TnG.

Emiong, Aéue 611 N eyyeypaupévn ywvia BAT Baivel oTo 160 BAF

APAZTHPIOTHTA FM

2710 lNMavemortiuio yiverar udbnua oro Augibéarpo. Auo @oirn-
1é¢, 0 Aviwvng kai o MixdAng, kGBovrai oc pia ocipa Béoswv
TOU oxnuari¢el ue tnv €0pa nUIKUKAIO, OTTwWS @aiveralr oTo
oImTAavo oxnua.
270 OIdAgiuua o Avriwvng PETPNOE TNV amdéoTact] Tou amo Td
oUo dkpa B, I n¢ é6pag kai Bonke 6rt AB =3 m, Alr =4 m,
evw éxoupe ont Bl = 5 m. O MixdaAng, avriotoixa, Bpnke ot
BM = 4,47 m kai Ml = 2,24 m.
a) Na eéeraoete av 1oxuel 10 [MuBayopeio Bswpnua ora
Tpiywva ABIT kai BMT.
B) Ti ywviec €ivai ol A Kai I\/2
y) Ti ywvieg vouilere om Ba gival n A Kai I\AA av ol pabnrég
kabBioouv o€ GAAeg Béaeic Tn¢ idiac ocIpag;
AUon
a) ‘Exoupe oTI:
AB? + A2 = 32 + 42 = 25 = 52 = B[?
BM2 + M = (4,47)% + (2,24)?> = 25 = BI"?
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Emopévwg, 1oxvel 1o MuBaydpeio Bewpnua kal ota dU0
Tpiywva ABIT kai BMT.

B) A@ou ioxuel To Mubaydpeio Bewpnua, Ta Tpiywva Ba ival
opBoywvia, otroéTe Ba I0XUE A = 90° ka1 M = 90°.

y) Or1 ywvieg A Kal M Ba cival kal TTAAI 0pBEG, OTTOINdATTIOTE
B€on kal av TTApouv ol JabnTég oTnv idia oelpd BETEWV.
evikG aTtTodeIkvUETal OTI:

KdaBe eyyeypappévn ywvia mou Baivel o€ NUIKUKAIO gival opBn.

Bl ETTopévwg, KaBe eyyeypappévn ywvia Tou Baivel o€ NUIKUKAIO
gival ion pe 10 MIoG TNG AVTIOTOIXNG ETTIKEVTPNG TTOU €ival euBeia
ywvia. To cuptrépacpua auto IoXUel yia KABe eyyeypaupévn Kai
TNV QVTIOTOIXN ETTIKEVTPN Ywvia TnG.

>
0

2UVKEKPIPEVQ:

® KdaBe eyyeypoupévn ywvia iocoltal e TO PICO TNG
ETTIKEVTPNG TTOU £XEl i00 AVTIOTOIXO TOEO.

® OI eyyeypaUMEVEG YWVIEG €VOG KUKAOU TTOU Baivouv GTO
idlo 16¢0 N o¢ ioa T6¢a cival peTagu Toug ioEG.

® KdBe gyyeypapuévn ywvia €xel JETPO i0O PE TO MICO TOU
METPOU TOU QVTIOTOIXOU TOEOU TNG.

EPAPMOTH 1

2¢ éva KUkAo (O, p) Bswpouue Tpia onueia A, B, I, étai
ware AB = 120° kai Bl = 100°. Na utroAoyicere T1iC
ywVieg Tou TpIywvou ABI.

Abon: Agou Eﬁ' =100°, 16T€ n avTioTOIXN ETTIKEVTPN YWVia BOT 8a civai kal auTn ion pe 100°.
Etropévwg, n ywvia BAT Trou eivai eyyeypauuévn kai Baiver oto idio 160 Bl pe Tnv

ETTIKEVTPN 56r Ba eival: BAl = %= 50°. Opoiwg TTPOoKUTITEl OTI: BFA = 60°.

ETre1dn 1o dBpoicua Twv ywviwv Tou Tpiywvou ABI eivar 180°, Ba 1oxUel OTI:
ABT = 180° — 50° — 60° = 70°.
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EPAPMOTH 2

Auon:

270 mapakdrw oxnua n BA eivai diaueTpog Tou KUkAou. Na utroAoyioete Ta diadoxika
16éa AB, BI, A, AA.

Ta diadoxika TOEa a' Kal I'AA oXnNMaTiCouv NUIKUKAIO, OTTOTE: L
5x + 10° + x + 50° = 180° 4 6x = 120°, emOuEévVWG

x = 20°. - a

Opoiwg, Ta dladoxikd T16¢a BA kai AA oxnuatifouv B
NUIKUKAIO, otrdte: 3y — 20° + 7y = 180°, emopévwg
10y = 200° n y = 20°.

‘Exoupe om: AB = 3y — 20° = 60° — 20° = 40°, -
Br=5-20°+10°=110° FA=20°+50°=70° AA =7 -20° = 140°.

EPAPMOTH 3

Aoon:

270 mapakatw oxnua n AB eivai diaueTpog Tou KUKkAou kai ol OA, OE eival dixoTouol
Twv ywviwv BOI, AOI™ avrioroixa. Na utroAoyiarei To 16éo EA.

A@ouU o1 OA, OE cival d1X0TOUOI TWV YWVIWV BOI kai AOT r
avtioToIXa, BswpoUyE OTI BOA = AOT = ¢ Kal E

AOE = EOT = w.

Opwe, A6E = A6AI' +EOM = ¢ + w. f
‘Exoupe BOI + TOA = 180°, dnAadn 2¢ + 2w = 180°, A 0 B
oTToTE @ + W = 90°. a

Apa AaE = 90° kail To avTioToIxo 1660 EA cival ico pe 90°.

EPNATHZEIZ KATAVOHZHZ

270 TTOPOKATW OXAMOTA TTOIEG ATTO TIG YWVIEG €ival EYYEYPAUMEVES KAl TTOIEG ETTIKEVTPEG;

k=gl

2TOV TIOPOKATW Trivaka va PAAETe o€ KUKAO Tn OwaOTh

atravrnon. B
A B T M<Te <]

a) To péTpo Tng ywviag @ sivar:  50°  25° 100°

B) To pétpo Tou T6E0U AB givar:  50° 25° 100°
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3 2TOV TTAPOKATW TTivaKa va PAAETE O0€ KUKAO TN OWOTA

atravrtnon.
A B r

a) To pérpo TnG ywviog BAT givai:  60° 70° 50°
B) To pérpo TnG ywviag AOT eivar:  120° 140° 100°
y) To PéTpo TNG ywviog ABT eivar:  60° 70° 50°

6) To péTpo TNG ywviag AI/'\B giva:  60° 70° 50° 140°

Y/ Av 0g KUKAO @E€poupe dUO KABeTEG DIAUETPOUG, TOTE Ta TéOOEpa ioa TOEA eival:
A: 80° B: 180° r: 90° A: 45°,
Na KUKAWOETE TN CWOTH atTdvTnon.

5 2TOV TTAPOKATW TTivoKa va BAAETE o€ KUKAO Tn owaoTr amdvinon.

A B r
To WETPO MIOG EYYEYPAMUMEVNG YWVIOG 2 2 2
a) TTou Baivel o€ nUIKUKAIO givari: I8 e 24
To 160 NG To 160 NG
Av 0’ évav KUKAO IO €TTIKEVTPN Ywvia cival ETTKEVTPNG Eival  €TTIKEVTPNG €ival
B) cival ion pe pia yyeypappevn, TOTE yia (o0 dITTAdoIo atd ico Ye TO PIOO
Ta avrioToixa T6¢a 10X UEL: TO TOEO TNG TOU TOLOU TNG
EYYEYPAUUEVNG  EYYEYPOHHEVNG
. H c’xKer] TOU wpo’ésiKTn’ €VOG poAoyiou 60° 90° 30°
o€ 3 wpeg dlaypaeel TOEO:
5) H dkpn Tou AeTrTodeikTn VoG poAoylou 45° 90° 270°

o€ 45 Aemrtd diaypagel 16¢0:

AZKHZEIZ

1 Na uTTOAOYIOETE TIC YWVIEC @ KOl W TTOU 3 ‘Eotw M kai N Ta péoa twv 16Ewv AB Kkai
UTTAPXOUV OTA TTOPAKATW OXAMATA. Bl avrioToixa, evog kKukAou kévipou O

] kal akTivag p. Av BI' = 60° kai A" = 170°,
ﬂ“\ M.‘ va Bpeite T0 péETpo Tou TOEoU MN.
‘
- ' 80° %

M
2 210 dIMAavo oxnpa 1O, B
ABTA gival TeTpdywvo Kal
10 M éva onueio Tou T6gOU o

AB. Na uTtroAoyiceTte Tn
ywvia AMB. A r
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Y Na uttoAoyioeTe TN ywvia ¢ GTO TTOPAKATW 7 Na uTtroAoyioeTe TIG ywvieg X, y OTO
oxnua. TTAPOKATW OXNUA.

120°
2¢+30°

5 210V Kl’fK)‘o KéV,TpOU O kan akTivag p Tou g 2’ avcxv KUKAO eawpoupa Tpia 6|0(60)(|ch
TapakdTw OXAUATog va uToAoyioete 1660 AB = 100°, B = 160° kai [A = 80°.
a TO§\O( AB, AB, BT, TA, av yvwpicoupe Na uttoAoyioeTe TIG ywvieg ToOu TETPA-
6Tt AOI' = 45° kal 6T o1 AB, TA civai TTAeupou ABTA
SIGUETPOI TOU KUKAOU. '

9 210V KUKAO KkévTpou O ol xopdég AB kal
A tépvovrar oto P. Av Al = 50° kai

h>. 4 BA = 70°, va uttoAoyioeTe TN ywvia .

6 Z€ NUIKUKAIO dlapétpou AB = 6 cm ¢ Oive-
Tal onueio Tou I, €101 WOTE AT = 2BT. Na
UTTOAOYIOETE TIC TTAEUPEG KAl TIC YWVIEG
TOU Tplywvou ABT .




- 32 Kavoviké moAlywva

WagaAAnAdygauo

ogoyivio

@dubos

TETQAYWVO

/ Tead¢] 1o \

2tnv A’ Tupvaoiou peAeTAoOuE A B
o1Gpopa €idn TeTpaATTAEUpWY,
OTTwg 710 TTApaAAnAdGYpaupo,
T0 opBoywvio, Tov péuo, To
TETPAYWVO Kal TO TPATTECIO.

A
r

‘Eva Tuxaio TeTpdtmAcupo eival éva TTOAUYWVO ME TEOOEPIG
KOPUPEG.

MTtropoUpe va oXnUaATiooupe Kal TTOAUywva pe 5, 6, 7, ...
KOPUQEG, TA OTTOIO avTioTOIXO AEyOovTal TTEVTAYWVO, £EAYWVO,
ETTTAYWVO, ..., K.T.A.

B r B
r
A A A r
A
A E H
E TEVTAYWVO 297 g&dywvo
7 E

EMTAYWVO

® 'Eva TTOAUYWVO PE V KOPUQPEG Ba TO AEPE V-ywVo.
E€aipeon atroteAei 1O TTOAUYywvo pe 4 KOPUPEG, TTOU
AéyeTal TETPATTAEUPO.

® 'Eva TOAUYwvOo AEYETAI KAVOVIKO, AV OAEG OI TTAEUPEG TOU
gival HeTagU TOUG i0€G Kal OAEG O YWVIEG TOU gival YETAEU
TOUG iOEG. TT.X.

lootrAgupo Tpiywvo Terpdywvo

Q O

Kavoviké mevidywvo Kavoviké e€dywvo
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KaTaoKEUR KAVOVIKWY TTOAUYWVWV

APAZTHPIOTHTA JM

a) Na ywpioere évav KUkAo og €€ ioa Kai d1adoyIkd Toéa:
AB, Bl A, AE,EZ, ZA.

B) T maparnpeite yia ta guBUypauua tuRuara (xopdéc) AB,
Bl A, AE, EZ, ZA;

y) Tigidoug moAUywvo givai 1o ABIFAEZ;

AUon

a) A@ou 6Aog 0 KUKAOG éxel péTpo 360°, yia va ToV Xwpioou-

= 60°.

ME o€ €81 ioa T6Ca, KABE TOEO Ba €xel UETPO 6

>xnMaTiCoupe dlIadoYXIKA £EI ETTIKEVTPES Ywvieg w = 60°, ol
OTTOiEG XwpiCouv TOV KUKAO o€ £€1 ioa Kal 81adoXIKA TOEQ.
MNvwpi¢oupe atrd Tnv A’ Tupvaciou 0TI ica TOEA avTIOTOIXOUV
o€ ioeg XopdEG, ETTONEVWG:

AB =Bl =TA =AE = EZ = ZA.

H ywvia ABT TouU eCaywvou gival eyyeypaupévn ywvia tTou
KUKAOU e avTioTolxo 160, HETPOU:

AZ + ZE + EA + AT = 60° + 60° + 60° + 60° = 240°.

Emropévwe, ABT = %240° = 120°.

Opoiwg, £xoupe OTI:

BFA = T'AE = AEZ = EZA = ZAB = 120°.

To egdywvo ABIAEZ €xe1 OAeg TIG TTAEUPEG TOU i0€g PETAEU
TOUG Kal OAEG TIG YwVieS TOU ioeg PETAEU TOUG, OTTOTE €ival
KQaVOVIKO.

H di0dikaoia KATOOKEUAG €vOG KAVOVIKOU TTOAUYWVOU HE V
TTAEUPEG (KavOVIKO V-ywvo) akoAouBei Ta €€N¢ Bruara:

1o érna: .
YTtroAoyiCoupe TN ywvia w = @

2o énua:

ZxnuaTiCoupe dIABOXIKA V ETTIKEVTPESG YWVIES W), Ol OTTOIEG XWpPi-
Couv TOV KUKAO O¢ v ioa TOEQ.

30 énnac

Evwvoupe pe d1adoyikd subBuypappa TURPaTa Ta dkpa Twv TOLWV.

Eidaue 611 pe Tnv Trponyolpevn diadikaoia KATAOKEUd-
CeTal éva Kavoviko £€Aywvo, TOU OTTOIOU Ol KOPUPEG gival
onueia evdg KUKAou. O KUKAOG autldg AEyeTal TTEPIYE-
YPOMMEVOG KUKAOG TOU TTOAUYWVOU.
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Etriong, Aépe 6T TO TTOAUYWVO €ival eyyeEYPAPUEVO OTOV OUYKE-
KPIMEVO KUKAO. Mg Tov id10 TPOTTO UTTOPOUE VO EYYPAWOUUE OF
évav KUKAO éva 100TTAEUpPO TPiYywVo, £va TETPAYWVO Kal YEVIKA
€Va KAVOVIKO V-yWwVO.

Fwvia Kal KEVTPIKK YWVia KAVOVIKOU TTOAUYyWVOU

» KevTtpIiki ywvia v-ywvou
Ag Bewpriooupe éva Kavovikd TTOAUYWVO HE Vv TTAEUPES (KOVOVIKO
V-YWVO0) £yyeypauuévo ag kKUkAo (O, p).

Eidape Tponyoupévwg 0TI yia va Xwpiooupe Tov KUKAO o€ Vv ica

T6EA, BEWPOUNE Vv BIOBOXIKEG ETTIKEVTPEG YWViEG W = 3?/00 .

KaBepia atmmd TIG ywvieg auTéG AEYETAl KEVTPIKAR ywvid TOU
KavoVIKOU V-ywVvou.

Etropévwc:

H kevTpIkn ywvia w £vog KavovikoU V-ywvou gival ion

_ 360°
HE W = =7

» [ wvia v-ywvou

2€ OTTOIOBNTIOTE KAVOVIKO V-YWVO Ol YWViEG MKB, A/E:F, B/F\A,
... K.0.K. €idape OTI gival ioeg, apou gival eyyeypapuéveg og ioca
TOEQ Kal TIG GUMPBOAICouuE e @.

® H ywvia ¢ ovopdletal ywvia TOu KAVoviKoU V-ywvou.

Ag douUpe TN Ox€on TNG KEVTPIKAG ywviag w Kal TNG ywviag ¢
TOU V-YyWwVou. EvWvoupe TO KEVTPO TOU V-YWVOU WE TIG KOPUPEG,
OTTOTE oXNUaTiCovTal vV ioa IC0OKEAN Tpiywva.

¢ KaBéva atd Ta TPiywva autd ol TTPooKEiueveg oTn Bdon

YWVIEG gival ioeg pe % 210 Tpiywvo OAB Ba éxoupe OTI:

w+%+%=180° n ow+e=180" 1 RN

EtTopévwg:

H ywvia ¢ &vég kavovikoU v-ywvou eival TrapatrAn-
PWHMATIKN TNG KEVTPIKAG YWViOG TOU V-yWVOU.
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EPAPMOTH 1

Aoon:

a) Na Bpeite Tn ywvia ToU KavoviKoU dEKAYWVOU.
B) Na Bpeite o0 KaVOVIKO TTOAUYwVO éxel ywvia 162°.

a) Av ovopdooupe @ Tn ywvia TOU KAvoviKoU JeKAywWVOU
Kal W TNV KEVTPIKNA TOU ywvia, EXOUUE:
@ = 180°- w = 180° - 320" = 180° - 36° = 144" "
B) loxvel 6T @ =180°-w R 162° = 180°— 3?/0°
360° _ 0 o » 360° _ sq0 _ 360 ,
y =180° - 162° R v =18° R v="1g N v = 20.

AnAadr], To KAVOVIKO EIKOOAYWVO £XEI ywvia @ = 162°.

EPAPMOTH 2

Aoon:

Na karaokeuaoTel KAVOVIKO TTEVTAYWVO.

» [pdaeouue KUKAO (O, p) Kal oxNUATICOUME WIa ETTIKEVTPN
ywvia AOB = 3%00 =72°.

» Me Tov dIaBnTn Bewpolpe dladoxIka TOEa ioa Je TO AB.

»  DEpvoue TIG XOPOESG TWV TTAPATTAVW TOEWV.

EPAPMOTH 3

Aoon:

Aiverar éva Kavoviko v-ywvo. Na KaraoKEUAOETE TO KAVOVIKO TTOAUYWVO TTOU EXEl
OITTAGOIES TTAEUPES (2v-ywVvo).

Av w gival n KEVTPIKN ywvia TOU TTOAUYWVOU TTOU £xEl V
TIAEUPEG, KAl B n KEVTPIKA ywvia TOu TTOAUYWVOU HE 2V
360° 360°

TTAEUPEG, €XOUME OTI W = ,~ Ka 0= oy

Etropévwg, 6 = w

Vi

Av @époupe TIGC OIXOTOMOUG TWV KEVTPIKWY YWVIWV TOU
V-YWVOU, Ol YwVieg TTou Ba oxnuaTtioTolv Ba ival ol KEVTPIKEG
ywvieg Tou TToAuywvou pe 2v TTAeupég. O1 dixoTouol, OTTWG
yvwpiCoupe, diEpyxovTtal atrd Ta péoa Twv TO6Cwv. Ta péoa
AUTWYV TwV TOEWV Kal Ol KOPUPES TOU apXIKoU V-ywvou aTro-
TEAOUV TIG KOPUPEG TOU KAVOVIKOU TTOAUYWVOU UE 2V TTAEUPEG.
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EPNATHZEIZ KATAVOHZHZ

1 2TOV TTAPOKATW TTIVOKO va BAAETE 0€ KUKAO Tn owaoTr ammdvrnon.

a) H kevTpIKA ywvia kavovikoU eEaywvou givai:
B) H kevTpikn ywvia kavovikou dwdekdywvou givai:

A B r
120° 30° 60°
120° 30° 60°

y) H KevTpikA ywvia kavovikou TTevidywvou givai: 52° 72° 132°
‘Eva Kavovikd TTOAUYWVO £XEl KEVTPIKI Ywvia 36°.
5) . . . 6 10 12
To TTANB0G TwV TTAEUPWV TOU Eival:
£) Eva KAvoVIKo noAuvw\{o EXEI K:‘ZVTF.)IKI’] ywvia 10°. 12 24 36
To mARB0G TwV TTAEUPWV TOU Eival:
2. ZTov Tapakdarw Tivaka va BaAete oe KUKAO Tn owoTA atmrdvTnon.
A B r
a) Eva vaovn(o no)\uywvo S’)(SI -KSVTpIKr] ywvia 40°. 50° 90° 140°
H ywvia Tou TToAuywvou givai:
Eva kKavovikd TTOAUYWVO £XEI KEVTPIKN ywvia 72°. 108° 18° 172°

B) H ywvia Tou TToAuywvou givai:

‘Eva kKavoviké TTOAUYWVO £XEl KEVTPIKN Ywvia 30°.

Y) H ywvia Tou TToAuywvou givai:

150° 30° 60°

3 2TOV TTAPOKATW TTivaKa va BAAETE o€ KUKAO Tn owaoTr amdvinon.

A B r
"Eva Kavoviko TToAUywvo a) H KEVTPIKA Tou ywvia givai: 15° 24° 30°
Exel 15 TAgupég. B) H ywvia Tou TToAuywvou eivai: 24° 156° 72°
H ywvia gvog kavovikoU Y) H KeVTPIKA Tou ywvia givai: 15° 24° 30°
moAuywvou eival 150°  §) To ARB0G TwV TTAEUPWV Tou &ival: 15 12 8

H ywvia evog kavovikoU €) H KeEVTpIKN) Tou ywvia givai: 35° 45° 65°

TToAuywvou egival 135°

AZKHZEIZ

1 Na OUUTTANPWOETE TOUG TTAPAKGTW TTIVAKEG.

KEVTPIKNA
ywvia

wARGOG Yywvia Kavovikou
TTAEUPWYV  TTOAUYWVOU

3
5
6
10

KEVTPIKA YWwVia ywvia KavovikoU TToAuywvou
15°
150°
72°
160°

oT) To TTARB0G Twv TTAEUPWV Tou givail: 8 12 18

2 2€ KavoVviké TTOAUYWVO N ywvia Tou gival
TETPATTAACIO TNG KEVTPIKAG TOU YWViag.
Na Bpeite Tov apiBud Twv TTAEUPWYV TOU
TTOAUYWVOU.

3 Na UTTOAOYIOETE TNV KEVTPIKN Ywvia w
Kal TN ywvia ¢ evog KavovikoU eEaywvou
Kal va eTaAnBevoeTe o1 W + @ = 180°.

4 H ywvia evég Kkavovikou TToAuywvou
gival Ta % ™G opBbng. Na Bpeite ToV

apIBud Twv TTAEUPWV TOU TTOAUYWVOU.
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5 Na egetGoeTe av UTTAPXE KAVOVIKG TTOAU- | ¢ Me TTAeUpEG TIG TTAEU- K A
YWVO: PEG €VOG KOVOVIKOU
Q) ME KEVTPIKN ywvia w = 16°. egaywvou,’ KOTaoKeua- A
B) ue ywvia @ = 130°. (oupe TeTpAywva e§wTe- Z B
PIKA TOU £€aywVOouU. E r
6 Na KATOOKEUGOETE KAVOVIKO OKTAYWVO. Na atrodeigeTe 611 Ol
KOPUQPEG TWV TETPAYW-
7 Moio Kavovikd TTOAUYwVO €XEI Yywvia ion VWYV, TToU OtV gival Kal
ME TNV KEVTPIKA TOU ywvia; KOPUYEG TOU £EQYWVOU, OXNHaTiCouv

KavoVvIKO dwdEKAYwWVO.

ILTOPIKS LHMLIQMA

Ta xavovixd wolvywva oty Pvon, oty Téyvy xauw otig Emonijueg

To waidart tns Alhambra oty Granada s lowavias eivar to e5oyotego,
lowg, detyua yonons twv xavovixdv molvydvav oty Téxvy. "Exet
Qrioytel 0Ao ue Ynerowtd mdve oe oyxédia mov meoLaufdvovy
emavalijpels amo ovvhEaels xavovixdv molvyovwv. Avdloya ayédio.
&yovue Oel 08 uwoaixd, oe VYATUATA oL Yevixoteoa ot TExves.
XapaxtnolotixoteQo TaQAOElyUa QTOTEAOVY 0L ONULOVQYIES TOV
OMavoov xarléyvy M.C. Escher.

H yonjon xavovixav molvyovwy otny Texvn xow Ty dtaxoounon amotelel xouudtt ToAGY agyainv
wolitiouav. Or Zovuéptor (mepimov 4000 7.X.) Otaxoouovoay Ta OmTIA XAl TOVS VAOUS TOVS UE
OYEOLa aTO ETOVALOUPAVOUEVA XOVOVIXA TTOATYWVAQ.

AvAaloyes OLaxo0OUoELS 1] axOun xal EPAQUOYES OTIS XATATKEVES XTLOLWY EYOVY TAQOVOLAGTEL OTOVS
Awvrtiovs, tovs ‘Elnves, tovs Mavortavois, tovg Pouaiovs, tovs Ilépoes, tovs Apafes, tovg
Bulavtvois, tovg Idmwves xat tovs KivéCovs. Xonoyomortovoay StdpoQes Teyvirés oxediaouov xat
NTaV EVTOVOS 0 “OVUUETQIXOS” TQOTTOG XOWUATITUOD.

e aoxetovs moMTiouovs N Oonoxelo frav exeivy mov Tovs MONCE
o’ auto to eidos Téyvms. Ta maoddewyua, 1 toAouuxr Gonoxeio
ATAYOQEVEL TNV AVATAQATTACN COVTAVDY 0QYAVIOUDY OE EQYA TEYVHG.
La tov Aoyo auto, or Mawvoitavoi OnuLoveynoay uovo a@nonuéva
yewuerowxd oyfuata. Avribetra, ot Pouaior xar dAiot uecoyeiaxoi Aaoi
AONTLUOTIOMOAY WG POVTO TVVOVATUOVE XOAVOVIXDY TTOAVYDOVWY, VIO VO,
TOVIOOVY OvamaQaOTAOELS e avOQMDTOVS 1 OXNVEG Ao TN QUON.

Ta xavovixd molvywva ovvavrawvrar oty PVon xar yYivoviar avTixeeVo
UEAETNG amo O1d@popovs xAddovs twv Puoixdv Emotnudv, omws Ty
Kovoralloyoapia (ue axtives X), tyy KBavrounyavixy, tyy Kpavrixy Xnueia.
Lo mapdderyua, n Kovoralloyoapio ue axtives X elvar o emoTiuovixos
xAddog mov aoyolreirar ue Ty emavalnmarixi towoéTnon Owy avrixeuévaw,
onws avtd ovvavtavrar oty Pvon. Aoxetéc amo T avaxailvyels oty
Kovoralloyoagio xatd ta uéoa tov 2000 aiwva uotd&ovv ue oya téxvng
Tov M.C. Esher.

AAdot touels €oevvag mov aoyoAOUVTAL CUOTHUATIXG UE HAVOVIXA
wolvywva meotlaupdavovrar oty Lewloyia, ™ Metailovoyia, ™
Biodoyia axoun xai otnv Kovrroyoagial



___EX)

APAZTHPIOTHTA M

Ac¢ Bewpnooupe éva vouioua tTwyv 2 €. AQoU WETPNOETE TN
OIQuETPG TOU O, va BaAeTe peAdvi yupw - yupw aird 10 vOouioua
Kal va TO KUAioste KGBeTa oT10 XapTi, £T01 WOTE va KAvel uia
TARPN TTELICTPOQPN.

L

< » !
3 >

a) To unkog L mou diaypagel gival TO UNKog ToU KUKAoU.
2UUTTANPWAOTE TOV TTAPAKATW TTIVAKA:
o=
L=
L

(<)

B)  Ac doUue KaTOTTIV UEPIKES TTPOTEYYIOTIKES LIETPHOEIC ATTO
TNV ACTpovouia yia TNV «TTEPIQPEPEIA» Kal TIC JIQUETOPOUS
KATrolwv mAavnTwy. SUPTTANPWOTE ToV TTivaka:

MAavATeg L o %
Epung 15320 km 4879 km
A@poditn 38006,6 km 12104 km
Apng 21333,2 km 6794 km
n 40053,8 km 12756 km

ZeAnvn 10914,6 km 3476 km

Na kdvere 1i¢ Tpdéeic pe akpifeia dU0 SEKABIKWV Wneiwv
XPNOIUOTTOIWVTAS £vav UTTOAOYIOTH TOETTNG. TI TTAPATNPEITE;

AUon
a) ‘Exoupe 6m:  OF 2,5¢cm
L= 7,85 cm
L.
5 3,14 cm

B) Mapartnpoupue 611 0 Adyog % gival repitrou 3,14 yia 6Aoug

TOUG TTAQVATEG. AUTOG 0 0TABEPOG AOYOG OVOUAOTNKE aTTO
Toug apxaioug ‘EAANVES wg «0 apiBUGS TT», O TTI0 dIACNUOG
Kal agloonueiwTog armm’ 6Aoug Toug apiBpoug (BAETTe loTo-
PIKO onuEiwua).
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AtrodeikvUeTal OTI 0 apIBPOG 1T gival évag dppnTog aplBuog, dnAadn dekadikog pe ATTEIPa
Wnoia, Ta oTToia dEV TTPOKUTITOUV UE OUYKEKPIMEVN Bladikacoia. Ta TpwTa 40 dekadikd wneia

TOU TT €ival:
m = 3,14159 26535 89793 23846 2643383279 50288 41971 ...

L
ATIO Tn oxéon 3= TTPOKUTITEI OTI:

To pAKog Tou KUKAou utroAoyileTal amrd Tn oxéon:

| L=nc NI L=2m0

Iaparijpnon:
2TIC EQAPUOYEC Kal aOKNOEIS Ba XpnoiUOTTOIOUUE yid TOV T TV TTPOCEYYIOTIKN Tiu 3,14.

EPAPMOTH 1
‘Evag kUkAo¢ éxel unkog L = 9,42 cm. Na Bpeite 10 unkog ¢ akrivag tou.

Abon: Ta 1o PRKog Tou KUKAOU IoXUEI OTI:

EPAPMOTH 2
‘Evag kUKAog éxel uko¢ 10 cm mepioodtepo ammo évav dAAo. T16oo ueyaAutepn givai
n akriva Tou;

Aion: Oa ioxver 6T: L, =L, +10 1 2mp, = 2mp, + 10. Eopévwg:

10 . 10 .
pl=p2+E r] pl=p2+2.314 n pl=p2+1759.

AnAadn, n akTiva Tou TTPWTOU KUKAOU gival peyaAuTepn Katd 1,59 cm TnG akTivag Tou
deUTEPOU.

EPAPMOTH 3

Na utroAoyioTei T0 UHKOS TOU KUKAOU OTO TTAPAKATW OXHUA.

Abon: H eyyeypappévn ywvia ATB eiva ion ue 30°, omoTE Bpiokou-
ME TNV avTioToIXN ETTIKEVTPN AOB =2 - 30° = 60°. ETropévwg,
10 Tpiywvo AOB ¢ival 1I06mAcupo pe OA = OB = AB = 2 cm,
oTToTE p = 2 cm. Apa, TO WAKOG Tou KUKAOU gival:
L=2mp=2-3,14-2=12,56 cm.




188

1

Mépog B’ - 3.3. MAKog KUKAou

EPRATHZEIZ KATAVOHZHZ

Na CUUTTANPWOETE TOV TTOPAKATW TTiVAKA:

AkTiva p 5cm

Mnkog kUkAou L

4 cm
37,68 cm

3cm 9 cm

12,56 cm

Av TpITTAacIdooupe TNV aKTiva evog KUkAou (O, p), T0TE TO HAKOG TOU KUKAOU:

A: dimhaoiadetar  B: TpimtAaciadeTal
Na KUKAWOETE TN CWOTH atTavTnon.

I": TeTpatmAaoiddeTal

A: TTapapével 10 idIo.

TpeIg OMOKEVTPOI KUKAOI €XOUV AKTIVEG P, 2p, 3P AVTIOTOIXA.

Na CUPTTANPWOETE TOV TTiVOKA:
L, Loy L L L, L,
L, Ly L, 2p 4p 6p

AZKHZEIZ

‘Evag KUkAoG €xel pkog 20 cm 1TePIcad-
TEPO aTTO €vav AAAo. Mo6oo peyaAuTepn
gival n aktiva ToU;

MNipw amd TOV
KOpHb EVOG alwVO-
Biou &évTpou TUAI-
YOUME €va OKOIVi.
MeTpdpe 10 OKOIvVi
Kal Bpiokoupe OTI
éxel ynkog 3,5 m.
Na uTtroloyioceTe
TNV OKTiva TOoUu
Kopuou.

O1 diaueTpol dUO KUKAwV dlagépouv
katd 5 cm. Na Bpeite mé600 dlagépouv:
a) Ol OKTiVEG TOUG

B) ol TTePiPETPOI TOUG.

O1 TrepipeTpol dUO KUKAWV £Xouv Adyo 2
mpog 1. Na Bpeite Tov Adyo:

a) Twv SIaPETPWY TOUG.

B) Twv aKTiVWV TOUG.

O Aemr100¢€iKTNG €VOG pOAoyIoU  €XEl
MAKog 2,5 cm. Na Bpeite Téo0 didoTnua

Ba diaypdyel To AKPO TOU AETTTOSEIKTN
o€ 12 wpeg.

2Tn Mdnxavh evog auTokiviiTou duUo
TpoxaAieg A, B ouvdéovtal pe €AaOTIKO
luavta. Av p, = 2 cm Kal pg = 8 cm, va
Bpeite TTOOEC OTPOYES Ba KAvel n A, av n
B kdvel pia otpoon.

‘Evag modnAdTtng, TTou TTpocToIuddeTal
yld TOUG QYyWVEG, TTPOTTOVEITAI O€ OTiffo
OXAMATOG KUKAOU pe akTiva p = 30 m.

Méoeg oTpogég Ba Kavel oe 3 WPES TTPO-
TTOVNONG, av KIVeiTal ge Taxutnta 20km/h;

MNvwpi¢oupe 611 0 lonuepivog NG Mng €xel
pnkog 40.000 km TrepitTrou. Oewpwvtag
6T n I'n eivar opaipiki va Bpeite TNV
aKTiva TNG.
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w = 3,14159 26535 89793 23846 26433 83279 502388 41971 ...
O 7 givar 0 povog deenTos xat vIEPPATIXOG, —OTWS AEYETAU— AQLOUOS TOV GVYAVTATAL OTN
@von. 2ty Ialaid Awabjxn paivetar ott o & Oewoovvray (oo ue to 3. O Bafviavior

meoimov to 2.000 . X. Oswoovoay otL 0 T eite eival ioog ue to 3 eite ue To 3§.

Ot Avyvmtior otov wdmveo tov Rhind (1500 7.X.) Oewpovoay ot T0 eufadov evog xvxAov
p 8 <12 . p p 2
Loovtal ue ( 36) , OOV O N OLAUETEOS TOV XVUxAov, omote, m = 3,16049...

Qotooo, ot agyaiot 'EAnves EEpuyav amd tig «xovdoixés» extiuroels twv Bafvlaviov xai
TV Atyvtiov xat Edwoav emiotnuovixt uéfooo yia tov vaoioyioud tov a. To ovvdvaocav
ue €va amo ta meplpnua «dAvrtar» moofijuata tns Agyalotnrag: ue to TEOPANUA TOV
TETQAYWVIOUOY TOV XUXAOV, ONAQON TNV XOATAOKEVY UE XAVOVA xAlL OLAPITH TETQAYDVOV
LOEUPLAOLHOV UE DOOUEVO XHTXAO.

Extipuroeis tov
Iloldol emiotijuoves amo TRV aQEYALOTNTA (UE TEWTOYOVa UECQA) UEXOL ONUEQQ
(ue OVYY00VOUG VIEQUIOAOYLOTES), TEOOTAONTAY va PEOVY TEOGEYYITELS TOV T UE OO0
70 OVVATOV TEPLOOOTEQA OexadIxd Ynpia. MeQIxés amo avtés Tig mEoomdbeles eival ol
TAQOXATW:

310 10 377

APXIMHAHX: S sws 370 IITOAEMAIOZ: 7w = ~57-(=3,1416...)
3,14085 ... < < 3,142857
.1 2
T =3 7 1 =
355

TSU CHUNG-CHI (Kiva): 3,1415926 < w < 3,1415927, =n =13

AL-KASHI (1505 awdvag u.X.): 16 axoifp dexadixd yneia.

LUDOLPH VAN CEULEN: 20, xatomwv 32, telixd 35 axoif dexadixd yneia.
SNELL: 34 yneia.

y 7 1
VIETE (1592): moatog t¥mos: 5 =

1
2

OHN WALLIS: = =2 .2 .4 .4 .6 .6

J 2 1 3 3 35 35 7

LEIBNIZ (1673): % =1 - é + % - % + é

JOHN MACHIN (1706): 100 dexadixd ymoia.  JOLIANN DASE (1824 - 1861): 200
WILLIAM SHANKS (1853): 707 ENIAC (H/Y)(1949): 2037
CDC 6600 (1967): 500.000 Tamoviaf Oudda (1993): 16.777.216 (=2%).



X8 Mikog rotou

B

1 rad

lNa va uttoloyiooupe TO PAKOG €vOG TOEOU METPNUEVOU OF€
Moipeg, apkei va epapudaoupe TNV a1rAnR HéEBodo Twv TpIwv.

‘Eva 16¢0 360° (0AGKANPOG 0 KUKAOG) EXEl MAKOG 2TTp.
‘Eva 160 p° OGO PAKOG EXEl,

Tégo Mnkog

360° 21p
e ¢
, 360 _ W . g W
ExOuuE: omp =€ 1 € =2mp 360"
To pfkog evog T6&ou pe 1000Tan pe: € = 2mp - ;]W

AkTivia (rad)

APKETEG QPOPEG WG MOVAdA PETPNONG TwV TOEWV £vOG KUKAOU
BewpoUlpe To TOEO TTOU £xEl TO iBI0 PAKOG WE TNV AKTIiVa p TOU
KUKAoU. AuTh n povada péTpnong Aéyetal akTivio ry rad.

AV XpNOIUOTTOINCOUNE AKTIVIA,TOTE:

To ufRkog evog T6¢ou a rad 1Ico0Tan pe: € = ap.

2X€0T MOIPWYV KAl AKTIVIWV
E€lowvovTtag TIg dUO TTPONYOUUEVEG OXETEIG:

€= 2mp 355

€ =ap

. NPV O I, 1 _ O
Bpiokoupe OTI: 21TP 360 =ap N e S9N EETEEETE

H avaloyia auth ek@pddel TN oxEon TWV JOIPWYV HE TA AKTIVIA.
2)O0Al0:
O KUKkAo¢ xwpiletal o€ Téo0€epa ioa 16éa
arrd OUO KABeTeC BIaUETPOUS:
AB = Bl = [A = AA.
KaBéva amd autd ra 16éa éxer uérpo 90°
Kai ovoualeral TETAPTOKUKAIO.
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EPAPMOTH 1

Na diaraéere amrd 10 LIKPOTELO TTPOC TO UEYAAUTELO T TTAPAKATW TOLA:
T rad, 25° 48°, ST raqg, 225°, 11T

4 2 6 rad.

Abon: Ma va prropéooupe va ouyKpivoupde Ta TOEA, Ba TIPETTEN €iTE va TA METATPEWOUUE OAQ
O€ Hoipeg €ite va Ta petatpéWouue 6Aa o€ rad. AG KAVOUWE Kal TIG U0 PETATPOTTEG:

T _ gro - . 3 _ ° - 1M _ °
y 45 25 48 > 270 225 6 330
L o_ 5T o _ 41 3T o_ BT 11
T X TF¥Es oy L
Etropévwg, 1oxuel OTI:
o o o o o o ST _ M _4m _Sm _3m _ 11m
25° < 45° <48° < 225° < 270° < 330° n 36< 4 <15 <4 <3 <75 -

EPAPMOTH 2

‘Eva 1660 30° éxer unkog 1,3 cm. Na Bpeite Tnv akTiva Tou KUKAOU.

Aoon: To pnkog Tou T6€0U eivar: € = 21'er"— OTTOTE £XOUUE DIODOXIKA:

360°
= 730
1,3—1'rp180
1
1,3=1p—
) mp 6
mp=7,8
- 18 _ 78 _
- 314 2,48 (cm)

EPAPMOTH 3

Na amrodeiéere 11 Ta0 kN TwWv T16éWV AO kai AB
oTo dITAavo oxnua givar iod. 2xoAIGoTE TO ATTOTEAETUQ.

Abon: >tov kUkAo (K, p) TO T6¢0 AO cival NMIKUKAIO, ETTOUEVWG €XEI INKOG:

61 = ZHp% = Tp. ZT0V KUKAO (O, 2p) 10 T6E0 AB QVTIOTOIXEl O€ TETAPTOKUKAIO,

OTTOTE €XEl MAKOG: €2 = 21 - (2p)% = 1p. Apa, Ta dUo Té6Ea £xouv idI0 PNKOG.

Zuptrepaivoupe 611 dUo TOSa pe ica pAKN Sev gival atmapaitnTa icd, a@ou
MTTOPEi VO AVAKOUV 0€ KUKAOUG ME SIOPOPETIKEG OKTIVEG.
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EPRATHZEIZ KATAVOHZHZ

1 Na avTioToIxioeTe T HETPA TWV TOEWV TNG TTPWTNG YPAMKAG OTTO HOIPES OE AKTIVIO

(rad) Tng deUTEPNG YPAUMNAG.

90° 60° 180° 270° 45° 360°
T ooy T, T 3m
4 3 2 2
2 Av 10 piRkog € evog T6Eou W° eival ico Pe To % TOU PAKOUG TOU KUKAOU OTOV OTT0i0
QaVvAKEIl, TOTE:
A: p =45° B: y=90° I p=60° A: p=180°
Na BdAete o€ KUKAO TN OWOTH aATTdvTNON.
3 Na CUPTTANPWOETE TOV TTOPAKATW TTiVAKA:
30° 100° 60° 270°
T 3w 5w 7m
2 4 4 6

AZKHZEIZ

1 Na GUUTTANPWOETE TOV TTAPOAKATW TTIVOKA:

Té&o o€ poipeg Togo oe akTivia

T

3
15°

211
3

31T
2

180°

2 Na utroAoyioeTe TO PAKOG EVOC TETAPTOKU-
KAIou akTivag p = 8 cm.

3 2’ évav KUKAo TToU éxel unkog 188,4 cm va
Bpeite To Prkog T16¢ou 30°.

Y Na Bpeite T0 pAKOG TOoUu TOLOU TTOU AVTI-
OTOIXEI OTNV TTIAEUPA TETPAYWVOU EVYE-
YPOUMEVOU O€ KUKAO ue akTiva p = 10 cm.

5 ‘Eva 1680 45° éxel urkog 15,7 cm.
Na Bpeite TNV akTiva Tou KUKAOU.

6 Aivovtal 2 16¢a T akTiviwy. Na egeTdoeTe
av gival TTavTtoTe ioa.

7 Aivovtal TpeIg OUOKEVTPOI KUKAOI aKTiVWV
1 cm, 1,5 cm ka1 2 cm Kal ia €TTIKEVTPN
ywvia 45°. Na Bpeite Ta unkn Twv 16¢Wwv
TTOU QVTIOTOIXOUV OTN YwVvia auTh.
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W Eppadov kukhikou diokou

lNna va utroAoyicouue 1O €UPAdOV

€VOG KUKAIKOU dioKou, Xwpilouue Tov

KUKAIKO OioKO 0€ 600 TTI0 MIKPG PEpN /
pTTOpoUpE. KoBoupe Ta KOPUATAKIA o

QuUTA Kal KAtoTTv Ta TOTTOBETOUUE
OTTWG QaiveTal oTo dITTAAVO OXrMaA:

Mapatnpoupe OTI oxnUaTiCeTal €va OXNMO TTOU «UOIAEl» JE
opBoywvio. Av ouvexiooupe va XwpiCoupe ToV KUKAIKO OioKo
oAoéva o€ TTIo JIKPG ioa hEPN, TOTE TO TEAIKO OXMUa Ba TTpooeyyilel
OAo Kal TTEPICOOTEPO Eva 0pBOYWVIO, TOU OTToIoU N «Bacn» eival
ion pe 10 pMIod TOu PAKOUG TOU KUKAou, ®dnAadr pe Trp, KAl TO
«0YoG» PE TNV OKTiVA TOU KUKAOU.

Etropévwg, 10 €ufaddv Tou KUKAIKOU Oiokou looUTal PE TO
eMBadov Tou opBoywviou TTou oxnuartifetal, dnAadr Pe p - TP.

Emopévwg:

To euBadov KUKAIKOU SioKou aKTivag p, IcouTal ue E = p?

EPAPMOTH 1

Av 10 UNKOG £vOS KUKAoU givarl 6,28 cm, va Bpeite 1o eufBaddv Tou.

Auon:

To uAKog Tou KUKAoU divetarl atrd Tov TUTTo L=21Tp, dnAadr| 6,28=2 - 3,14 p, omdé1e p=1 (CM).
Tote, 10 eyBaddv Tou KukAIkoU diokou eivar: E = p?= 3,14 - 12 = 3,14 (cm?).

EPAPMOTH 2

Aoon:

210 OITAavo oxnua n Kitpivn tmepioxn mou Bpiokerar avdusoa
oToUS O6UO KUKAoUS ovoudderal KUKAIKOS daKTUAIOC. Av TO gladov
TOU KiTpIvou OakTuldiou &givar ioo ue 1o uBadov Tou UTTAE KUKAIKOU
diokou, o orroio¢ éxel akTiva p =\ 2 cm, va Bpeite Tnv aktiva R Tou
ueyaAou KUKAovu.

To epBadov E tou dakTuliou iIcouTal pe Tn diagopd Twy eyfadwyv E,= TR? kai E,= mp?
Twv 800 KUKAIKWVY Siokwv. ETopévwg, E = E; — E, = TR2 — mp2.

Agou E = E,, Ba éxoupe:

mRZ—mp2=mp2 A MR2=2mp2 3 R2=2p2 1§ R2=2(V2)2=4.

Omére: R=2cm.
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EPAPMOTH 3

Auon:

Mia miroapia Tpoo@EpE! TITOEC KUKAIKOU OXNUATOC OE
Tpia LUeyEBn: TN LIKEN, TN pECaia kai T peyaAn. H uikpn
Exel O1aueTpo 23 cm kai kooTtiCel 7 €. H usoaia éxel
oiaueTpo 28 cm kai kooTilel 8 € kai 50 Aetrrd. H peydaAn
Exel diaueTpo 33 cm kai koortiCel 11 € kar 90 Aerrra.
[Moia arré 1i¢ TPEIS TTITOEC OUUQEPE! aTTO aTTown TIUAS;

MNa va ouykpivoupe TIG 3 TTITOEC, apKei va BpoUue To KOGTOS ToU 1 cm? yia KABe TTiToa.
23

2
H pikpn) €xel eyBadov: E, = mpZ2 =1 - (7) = 415,27 (cm?).
H peoaia €xel eufadov: E, = mp2 = 1 - 142 = 615,44 (cm?).

H peyaAn éxer euBadov: E; = mp3 =1 - (32—3)2= 854,87 (cm?).

To kéaTog ToU 1 cm? yia KGBe TiToa gival:

100 _ - 1 69 (Aemrra/cm?)

415,27
850  _ -
61544 1,38 (AetrTd/Ccm?)
MeydAn % = 1,39 (AeTrTé/cm?)

ETtropévwg, oupgépel va ayopdooupe Tn Heoaia TTiToa.

EPNTHZEIZ KATAVOHZHZ

‘Evag KUKAOG éxel euBadov ico apiBunTIké Ye To UAKog Tou. H akTiva Tou gival ion Je:
A: 4 B: 2 o6 A: 5.
Na KUKAWOETE TN owoTh atrédvtnon.

‘Evag KUKAOG €xel uikog L =4 cm. To guBaddv Tou givai:

A: 12 cm? B: %cmz r9cm? A: 16 cm?.

Na KUKAWOETE TN OWOTH atTavTnon.

Av TpITTAOCIAO0UNE TNV aKTiVa €vOG KUKAou (O, p), T6TE TO €URAdOV TOU:
A: dimhacidletar  B: tpimmAacidletar I e€atrAaciadeTal A: gvviatTAaoiadeTal.
Na KUKAWOETE TN owoTh atTrdvTnon.

Na CUUTTANPWOETE TOV TTOPAKATW TTIVAKA:

AKTiva p KUKAou 5cm 2,5cm
EuBadov kukAou E 28,26 cm? 942 cm?
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5.

Na CUPTTANPWOETE TOV TTAPOKATW TTIVOKA:

AkTiva p
1cm
2cm
3cm
4 cm
p cm
2p cm
3pcm
4p cm

T1 TTAPATNPEITE;

AZKHZEIZ

‘Evag KUKAOG (O, p) éxel diduetpo 10 cm.

Na Bpeite TNV OKTiva TOU KUKAOU TTOU €XEI
TeETPATTAGOIO ETTIQAVEIQ OTTO TOV KUKAO

(O, p).

Na Bpeite 10 gupadov
TOU MUTTAE KUKAIKOU &0-
KTUAiou, av p=2 cm Kal
R=3 cm.

AW
270 JITTAQVO OXAUQ
va uTtoAoyioeTe TO 2
MAKOG Kal To gupa- BUF
o}
‘Evag kKUKAoG éxel akTiva 10 cm.

Na KAaTaoOKEUAOETE KUKAIKO OiOKO ME
OITTAGCI0 €UPadOv.

OOV TOU KUKAOU.

Mnkog L
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EpBadév E

‘Eva 1eTpdywvo €xel TAeupd 3 cm. Na

BpeBei (katd TTpooEyyIon) N aKTiva evog
KUKAIKOU QioKou TTou €ival 1000UvVapog
(dnAadn €xer 1O B0 eupaddv) pe TO
TETPAYWVO.

AuyiCoupe éva ouppa prkoug 1,256 m,
waoTe va oxnuaTtioel kUkAo. Na Bpeite
TO €UPBaddv TOou KUKAIKOU OioOKOU TTOU
QAVTIOTOIXEI OTOV CUPUATIVO KUKAO.

Na uTtroAoyioete 10 €uBadOV KUKAIKOU
OioKou TTOU €ival TTEPIYEYPAUPEVOS OE
TETPAYWVO TTAEUPAG a = 6 cm.

g ‘Evag KUKAIKOG Oiokog €xel eufadov

1441 cm?. Na Bpeite To YriKog Tou TdEoU
TOU KUKAOU TTOU QVTIOTOIXEI O€ ETTIKEVTPN
ywvia 60°.



I 36 Eppadov kukAikou Topéa

Ag Bewpnrooupe évav kUkAo (O, p)
KOl MdIa  €TTIKEVTPN YWwvia xay
METPOU W°. To PEPOG TOU KUKAIKOU
OIOKOU TTOU TTEPIEXETOI PECO OTN
ywvia xay AEYETAI KUKAIKOG TOUE-
ag ywviag p° Tou KUkAou (O, p).

Av n emikevipn ywvia xOy eivai PETpou p°, TOTe Kai To Ty 360° be

avTioToIXO TOEO TNG EXEl PETPO W°, OTTOTE BPiOKOUPE TO EpBadov P2 E
EUPadOV Tou KUKAIKOU TouEQ:

360 _ M . = w2 . _H

oz - E N IR
Av 10 T6%0 €xel HeTPNBel o€ akTivia Kal icouTal pe SRR T hie ) 2 a

a rad, T0TE TTAAI £XOUE:

EupBadov mp2 E

1
= 2, a :.@ A = 2
E=1p o > N = 5 ap

APAZTHPIOTHTA

Mia kukAikn mAareia éxer aktiva p = 20 m. Evag mpofoAéacg givai
TOTTOOETNEVOS OTO KEVIPO THG TTAATEIQS KAl EKTTEUTTEI Ia OEOUN
QWTOC TTOU QWTICEl évav KUKAIKG Touéa ywviag 50°.

a) Na Bpeite 10 uBaddv tng mAareiag.

B) Na Bpeite 10 euBaddv Tou KUKAIKOU Touéa mou Quwrileral.

50°

Auon

a) To guBadov Tng mAarteiag gival: E = p? = 3,14 - 202 = 1256 (m?).

B) Mvwpifoupe 6T 6AN N TTAOTEIQ AVTIOTOIXEI O€ TOEO 360° 50°
360° kal £xel epPadov 1256 m?. Tia va BPoUNE TO 1256
eMPBadSV € TOU KUKAIKOU TOUED TTOU QVTIOTOIXEI O€
16¢0 50°, xpnoiyoTtroioUpe TNV aTTAR H€B0SO TWV TPIWY, OTTOTE:

360 _ 50 . . _ .50 _ 2
1omg © e N €7 1256 oo = 174,44 (m?).

€

EPAPMOTH 1

Na umoAoyicere 10 €uBadov Tou KUKAIKOU Touéa OTOV
oTiBo tn¢ opaipofoliac akriva¢ p = 24 m kai ywviag 65°.
Abon: To epBaddv Tou KUKAIKOU Topéa divetal atrd Tov TUTTO:

= 2L= . 2-6—5= 2
E =mp? oo =314+ 242+ 0 = 326,56 (m2).
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EPAPMOTH 2

O mapakdtw KUKAoS éxel diaueTpo AB Kai euBadov 40 cm?. Na utroAoyioere Ta euBadd
E, E, E; E,

Abon: ‘Exoupe 61
AOT = 30°, TOB = 90° kai AOA = 90° — AOT = 90° — 30° = 60°

E,
Emopévwg: E, = (Tp?) 2~ 180 _ 40. 1 =20 (cm?). 0
! 360 2 A B
90 1
— AP = - — = 2
E, = (mp )360 40 4 10 (cm?)
30 1
— 2y =M _ LI 2
E, = (mp )360 0- 12 = 3,33 (cm?).
60 1
E, = (11p%) 360 40 - 6 = 6,67 (cm?).
EPRTHZEIZ KATAVOHZHZ
1 Na CUPTTANPWOETE TOV TTAPOKATW TTIVOKA:
aKTivah KUKAOU  ywvia KUKAIKOU TOpéd guPBASOV KUKAIKOU TOpEO
p=2cm p = 60°
u = 45° E = 8T cm?
p=3cm E = 3m cm?
2 2’ évav KUKAo kévtpou O Kal akKTivag p = ........ (cm) o KUKAIKOG Topéag ywviag 120°
" éxel prikog TGEou BTT (cm) Kal EPRABOV ............. (cm?). Na GUUTTANPWOETE TA KEVA.

3 H akTiva evég kKUKAou gival 12 cm. 'Evag KUKAIKOG Top€ag ywviag 60° €xel euBadov:
" A: 241 (cm?) B: 361 (cm?) I: 541 (cm?) A: 1081 (cm?).
Na KUKAWOETE TN OWOTH atTdvTnon.

Y Av 10 £uBaddv KUKAIKoU Topéa gival 12,56 cm? kai n ywvia Tou gival 90°, n akTiva Tou
" KkUkAou sivat: A: 2 cm, B: 4 cm, 9 cm, A: 7 cm.
Na KUKAWOETE TN owaoTh atrdvTnan.

5 Av TpITTAacidooupe TNV akTiva €vog KUkAou (O, p), T101E TO €UPBAdOV evOg KUKAIKOU
TOMEQ TOU KUKAOU:

A: dimhaoidletar  B: tpimmAacialetar I ggamAaoiddetar  A: evviatrAaoiddeTal.
Na KUKAWOETE TN CWOTH ATTavTnon.

AZKHZEIZ

1 Na utroAoyioTel N ywvia KUKAIKOU Touéa 2 ‘Evag KUKAIKOG Topéag ywviag 30° €xel

ToU éxel €pBadOV 0o e TO 1 tou eypaddév 1 m2. Na utrohoyioete TRV

, , 8 aKTiva TOU KUKAOU.
eMBadol Tou KUKAOU.



198

L T T T

Q

AT

To euBaddv evdg KUKAIKOU diokou gival
1256 cm?. Na utroAoyioeTe To guBadov
€vOG KUKAIKOU Topéa ywviag 36°.

To eupaddv KUKAIKOU Topéa ywviag 45°
gival 20,251 cm?. Na Bpeite T0 euBadoV
TOU KUKAOU OTOV OTTOIO QVIKEl O TOPEDG.

AUO OJOKEVTPOI KUKAOI €XOUV QKTIVEG
p,=3 cm Kal p,=4 cm
avtiotoixa. Na uTro-
AoyioeTe 1O €UPadov
TOU YPOUMOOKIQOUE-
VOU HJEPOUG TOU OXNA-
MOTOG.

O uaAokaBapioTrpag
€VOG QUTOKIVATOU €XEl
MrKog 55 cm. To anpeio
TEPIOTPOPNG  ATTEXEI
atrd 170 AGOTIXO KaBa-
piogou 15 cm. Av o
uaAokaBapioThpag dlaypdeel  ywvia
120°, va uttoAoyioEeTE TNV ETTIPAVEIQ TTOU
KaBapidel.

120°
l154755—| 3

Na utroAoyiceTte Ta euBadd TwV ypAUMO-
OKIOQOMEVWY  KAUTTUAOYPOUUWY  ETTIPA-

Ewavainyn Kegalaiov

Mépog B’ - 3.6. EuBadov kukAikoU Topéa

VEIWV OTO TTAPAKATW TETPAYWVA:
a) AB=BI'=8 cm B)AB=8cm

AJ r A r

A B
y) AB =8 cm 0) AB =8 cm
A r A r
A B A B
A r
€) AB=8cm
A B

Na Bpeite To eupadov
™MG YPOUMOOKIAOUE-
VNG EmMQAVEIOG OTO
oxnua, av ol apibuoi
eEKQpadouv TO PAKN
TWV AVTIOTOIXWV TUN- g
MATWV o€ cm.

3

Eyyeypappéveg ywvieg evog KUKAou TTou Baivouv oTo id1o 160 1 O¢ ioa TOga cival

METALU TOUG ioEG.

Kdbe eyyeypappévn ywvia 1ocoUuTtal JE TO PICO TNG ETTIKEVIPNG YwViag TTou €xel ico

avTigToixo T6&0.

Kavovikd TToAUywvo: <: ioeg TTAsUpég

iogg ywviegg
. , . , 360°
KevTpIKA ywvia KavoviKoU V-ywvou: w = v
"wvia Kavovikou V-ywvou: ¢®=180°-w
Mrkog KUKAou: % =TT n L=2mwp
. P Moo
M : (=2mp - — — =
Kog T6¢ou mp 360 n €=ap
EpBadd kukAikoU diokou: E = mp?
: ) Topéa: cmo M pp= 2P
Eupadd kukAikoU Touéa: E=mp 360 n E 5
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Metpnon Zrepewy
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H lNewpeTpia Tou Xwpou
aTTOTEAE Eva aTTo TA TTI0
eVOIOQEPOVTA KEPAAQIQ,
€CAITIOG TWV TTOAMWV
EQAPUOYWV TNG OTNV
KaBnuepivy {wi.

Oa pag amaoyxoAqoel n
MEAETN OTEPEWV CWHATWY,
OTTWG TO TTpioQ,

0 KUAIVOPOG, n TTupapioaq,
0 KWVOG Kal N ogaipa.

Oa egeTAO0OUNE TO OTOIXEID
TOUG Kal T hETPNON TWV
ETTIPAVEIWV TOUG

Kal TOU OYKOU TOUG

(ZTEpEOETPIO).



O Xoopog

EIZArQ r H O @uoxos xoouos otov omoio Govue xat oAa ta dypvya avtixeiueva,

4.1

4.2

4.3

x00ds xal To Eupvya ovra mov uag meQifdilovy, amotelovv Tov
«YDOO».
Ta oyiuara 10U Y¥DEOV OLaxeivovTar O¢ emimedd xaL OTEQEd %Al
ATOTEAOUVTOL ATTO ETMIPAVELES, YOOUUES #al ONUELa.
O emipdveies Exovy OU0 OLaOTAOELS %al OLaxXQIVOVY TA aVTIXEUEVQ.
ueta&v tovg, oL yoauués éxovv uia didotaon xat ta onuelo xauia.
H Tewuetoio tov ydoov eivar n emiotijun mov ueletd ta oreped
OBOUATA KO TIS LOLOTYTES TOVS aTOoV Yeo. H Ztepeouetoia aoyoleital
UE TN UETONON TV OyxwV TwV OLA@OQWY OTEQEDY TYNUATWV: TWV
TOLOUATWY, TOV XVAVOQWY, TNG OPALIQAS X.0.X.
O 6005 Exet TEELS OLAPOQETIRES OLAOTATELS: UIj*0G, TAATOS HaL VYPog
xau exteiverar amegiogiora. Or ITvBayopeiol uelétnoay ™ opaioa
xat xdmola xavovixd wolvedoa, aildd ot Ilatwviotés fjtav avrol
Tov agyoljbnxay extetaudva ue ta xavovixd molvedoa.
To tetodedpo, 0 VoG, TO 0XTAEDQO, TO ELXOTAENQO XAl TO OWOEX-
edpo ovoudtovrar IMiatwvixd Zteoed. Ovoudlovrar emions xai
Koouixd Zreged, xabds oty Pilocopia tov IMAdrwva ovufolilav
avtiotowo ™y QwTLd, T YN, TO VEQOD, TOV A0 %Ol TNV «TEUTTH
ovoia» (quinta essentia).
H uedéty tov »#9fov, Tov T1eTdE0Q0V XAl TOV dWIEXRAENQOV TOETEL
va éywve amo tovs [vbayogetovs: o Osaitntos ueAéTnoe o oxTdedQo
Ol TO €1x00dedQ0, evd 0 EvdoEog Oeuelinoe tn uétonoi tovg.
H Zregeouetoio amotelel onuavtine UEQOS TNHSG xaOnueQvifs uag
Cwrjg: amd pio amhij wapayyelio tametoaQias yia 10 dWUATIO Uag
s 10 oyedlaoud xtipiwv otnv Agyitextovixij. Aev elval duws xai
Alyes ot emidpdoets s oty Téyvn: Cwyoapixt], yAvmtixy x.d.
H e&arpetinif yorjon s aioOnons tov ywoov uéoa oo  lewueroia
Eywe paveol xatd v Avayévvnon. H Avayévvnon Otéfete Ovo
Baoixd yaoaxtnolotixnd: TV EUQACy OTO OYHUA XAl TRV EUPACH
oto xooua. O uovos, iows, Lwyodpos mov épbaoce oto avdTato
! eninedo xar ora Ovo 1rav o Leonardo da Vinci, o omoios édwoe
OTOV XWpo oty Emuedouctoia xar ) Stepeouetoia wa didotaon dyvoorn
ZTOIXSiC( Kal otig mponyovueves yeviés. O «Mvotinds Aeimvos»  tov da Vinci
gpRadOV TpiopaTO c 011/71/ exxinoia L?anta Maria d/ella Grazie oto Mt):avo elvau 81,/(1 éEoyo
. Oelyua ™s yonons twv yvooewyv 2tegeouetoias oty Téxvny xau
Kal KUAivdpou exAjooel ue Tnv dueon aiodnon tov ydeov mwov divel atov Beati.

EuBeieg kau emriTreda

() CI 1TV (T8 H T'cwuetoia Tov 3600v foioxel onuavtinés epaguoyés xa o dAes

ka1 KuAivipou emotiues. 2ty Bioloyia xat oty latoixij n uedétn tov eyxe@pdlov
7 ®at dAAwv 0QydveY TOV GOUATOS YIVETOL UE EVTOVY THY TAQOVILQ

H mrupapida kai Ta ewoldv e Zregeouetoiog. Xty Xnuela n douixy tawounon twv

gToIXEiD TNG 00YaVIXDY EVDTEWY YIVETaL UE LOLOTNTES YEDUETOLXDY TYNUATWV TNG

(0] K(bvog Kol TO Sregeouetoiag. 2ty Xeiouoloyia, oL TQOOOUOLDTEIS TWV HIVIOEWY

oTOIXEIA TOU mfv TEXTOVIXDY TAAKRDY axOAOVOOVY «YEWUETOIXROVS KAVOVESH OTOV
@QO.

H o(pqipa Kai Ta XOt gqoag,uoyégmgf ewuetolastov Xoov elval moldés avadeixviovrag

O‘TOIXSid ™G ™ YYaon s 2TEQEOUETOLAS 08 €va avamooTaoTO XOUUATL THG

stypacpu(ég xabnueovijsc uas Swijg, tne Téxvns xat tns Emiotijung.

OUVTETOYMEVES
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EubBeieg ka1 Etritreda

O1 TTPpWTAPXIKEG EVVOIEC TOU XWPOU - YVWATEG AdN atrd Tnv

eUTTEIpiO PaG - €ival TO onuEio, n gudgia kal 1O emTiTredo.

Ta emimeda 1a €xOUPE OUVOECEI OTOV QUOIKO KOOMWO MPE ThV
p

aioBnon Twv ETIPAVEIWV.

H em@dveia Tou PJOUpOoTTivaKa, €vOG AEioUu TTATWHATOG, €VOG
KaBpETTTN pag divouv Tnv aioBnon Tou emITTESOU.

QoT600, TO ETTITTEDO ETTEKTEIVETAI ATTEPIOPICTA KAI YIA VA TO TTOPO-
OTAoOUNE, oxediddoupe €va TTAPAAANAGYPAUHO yIa va XwpPdeEl
oTnVv €mM@AveIa Tou XapTiou. To ovoudadoue, eTTiong W’ éva atro
B ¢ Ta TEAEUTAIO PIKPA ypduaTa Tou ayyAikou aAgaprtou (p, q, r).
p j Mia euBeia € opileTal kKatd povadikd TPOTTO aTrd Ta dUO onuEia
A kai B. Av Bewpnrooupe éva Tpito anueio I TTou dev avrKel
oTtnv €uBeia g, T0T1E Ta Tpia autd onueia A, B, kai I" opifouv éva
etritredo p. MNpopavwg, n eubcia € kar To onueio I opifouv 1O
id10 eTTiTredoO.

I’ autd akpiBwg TOoVv AGYo, oI QWTOYPAPOI YIa PEYOAUTEPN
oTaBepdTNTA OTNPICOUV TIG QWTOYPAPIKEG PNXAVEG TOUG OE
TpiTTodO Kal €101 €€nyeital n TpiTn pdda ota TTodAAaTa TwvV
MIKPWV TTAIDIWV.

[ 1>
[ Yoy}
m

o

0>

2 XETIKEG BEOEIg BUO EMITTEO WV

e éva kAeiotd BIBAio o1 dUo empdAveieg TTou opiouv Ta
€EWQUAANG TOu, pag divouv Tnv aioBnon 611 600 Kal av TIG
TTPOEKTEIVOUNE, OEV TEUVOVTAI TTOTE.

Ta dUo emitreda TTou dnuioupyouvTal €101, AéyovTal TrTapaAAnAa.

Av Twpa avoioupe 1o BIBAIo, TTapaTtnpouue 0TI oxnuartifovrai
OUo eTiTTeda TTOU Ta KOIVA TOUG OnuEia avAKouv o€ pia euBeia.
Népg, 10TE, OTI TA ETTITTEDA TEUVOVTAL.

H euBeia autr) AéyeTal TOMA Twv dUO ETTITTEDWV.



202

RN

T

Mépog B’ - 4.1. EubBeieg kai eTTiTreda aTOV XWPO

Emopévwg:

O1 duvaTtég Béoelg U0 SINPOPETIKWYV EMITEOWYV Eival:
I Na gival mapdaAAnAa.
I Na tépvovtal Katd pia guBgia.

2XETIKEG BEoeIg BUO euBeIWV OTOV XWPO
MNvwpifoupe 0TI BUO BIAPOPETIKEG €UBEiEC TTOU AvAKOUV OTO D10
ETTITTEdO PUTTOPOUV Va gival TTAPAAANAES A va TEPvovTal.

Ouwg, 6mmwg @aivetalr atov dITTAavo KUBO, uTTApyouv gubegieg
OTOV XWPO TTou de BpiokovTal OTO idI0 ETTITTEDO Kal eV £XOUV
Kavéva Kolvoe onueio.

O1 guBtieg auTég AéyovTal aoUNBATEG.

Emopévwg:

Otav €xoupe dUO BIAQOPETIKEG €ubeieg € Kal §, oI POVEG

OuvaTEG BECEIC TTOU PTTOPET va £xouv gival:

I Na gival rapdAAnAeg, dnAadn va aviikouv oTo id1o
€miTed0 KAl VA PNV £€XOUV KAVEVA KOIVO anpeio.

I Na téuvovral, dnAadn va éxouv éva H6vo Koivo
onpeio.

I  Na gival acupBareg, dnAadn va avilkouv o€
OIOQPOPETIKA ETITTESA KAl VO MNV £XOUV KAVEVO
KOIVO onpeio.

2 XETIKEG BEoeIg euBeiag Kal ETTITTESOU

Omwg &Epoupeg, amd duo onueia opiletal povadikr cubeia.
Ortav 10 onueia autd avhkouv o€ éva eTmiTedo, TOTE OAOKANPN
n €uBcia avAkel aTo €TiTTEdO AUTO.

H eubBcia auti AéyeTal euBeia Tou eTITTEDOU.

Av pia guBeia dev €xel Kolva anueia ue éva emriredo, TOTE €ival
TTAPAAANAN oTO €TTiTTEdO QUTO.
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Eival, épwg, duvatd uia eubeia va Téuvel €va emmimedo POvo o€
éva onueio. To onueio I ovopdadeTal iXvog TnG € OTO £TTITTEDO P.

O1 duvatég BEaeig piag eubeiag Kal vog eTITTEDOU Eival:
I H euBtia va repiéxetal oo emrimedo.

I H euBcia va gival rapdAAnAn oto emitredo.

I H euBcia va Téuvel 1o eimedo o€ éva onpeio.

EuOcia kaBeTn o€ etitredo
Ag Bewpnrooupe pia eubegia € TTou TEPVEl TO ETTITTEDO P OTO
onueio A. Av n € gival KGBeTn o€ KABe gub¢cia Tou emiTTéSOU P,
TToU DIEPYETAI ATTO TO onueio A, T0TE Ba Aéue OTI N euBeia € €ival
K&BeTn aTo etmiTredo p.

ATtrodeIkvUETAl OTI: €

Mia euBcia eival kaleTn o€
éva emiTedo, oOTav Eivai
KAOeTn o€ dU0 £ubeieg TOU
mou  diépxovral amod TO

ixvog TnG.

AtmréoTaon onueiou amrd etmitTredo

Av apAcoulE Eva cwa va TTECEl atTd TNV Kopu@r] A TOU KEKAI-
pévou TTUpyou Tng [iCag, Ba maparnprooupe 611 dlaypdgel
TpOXIGd KABeTn TPOg TO £€0a@og. To kABeTo €ubBUypauuo
TuAua AB, TTou @€époue TTPOG TO
etriredo p amd éva onueio A TTou
Oev avAkKel OTO €TTITTEdO, AEyeTal
ATTéCTAON TOU onueiou A aTTd 10
eTTiTreEdO P.

Mapatnpolue OTI TO KABETO B
eubuypauuo TUAMa AB cival r
MIKpOTEPO ammd KABe TTAAQyIO
eubuypapuo TuAua Al

A

Atmréotaon TTapdAAnAwyv emITEdWYV
H em@aveia p tou Tpatediov opilel Eva emmiedo TapadAAnAo
mpog 1o emimedo g Tou datrédou. To UWog Tou TPATTECIOU
EKQPACLEl TNV ATTOOTACT OTTOIOUBATIOTE ONUEIOU TOU ETTITTEDOU
TOU TPATTECIOU p ATTO TO ETTITTEDO TOU dATTEDOU Q.

H améoTaon auth ovopdaleTal ammréoTaon Twv TTapdAAnAwyv
emITéSWV p Kal q.
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EPAPMOTH 1 S H
21ov KUBo ABIAEZH® rou dirTAavou oxnuarog va Bpeite E Z
TIC EUBEIEC TwV aKUwWV Tou TTou gival aouupares ornv akun AB.
PAN A N
> r
Abon: Eivai o1 euBtieg A®, OE, HZ, HT, yiaTi Téyvouv Ta eTTiTeda A
oTa oTroia avrkel n AB xwpi¢ va téuvouv Tnv AB. B
ESAPMOTH 2 '
270 opBoywvio mapaiAnAemrimedo tou OdiTAavou 3cm
OXHMUATOC va UTTOAOYIOETE! . A
a) in BI" ) 1 ywvia x = BAT". L x 4 cm
A 9,8 cm B

Abon: a) H Bl civar umroteivouca oT1o opBoywvio Tpiywvo BAI. E@apuoloviag 1o
MuBayopeio Bewpnua oto BAIN €xoupe:
Brz=32+42 4 Br’=25 n Br =5 (cm).
B) ZT10 opBoywvio Tpiywvo ABIT Ba uttoAoyioouue TNV EQATITOPEVN TNG YWVIOG X.

Eival AoitTtov epx = % OTTOTE EPX = % = 0,51 ka1 atmd Tov TTivaKa £QATITO-

MéVwyV Bpiokoupe OTI X = 27°.

EPNATHZEIZ KATAVOHZHZ

ZQITO AAOOZ

1 Mia euBeia eivalr TapdAANAn o€ éva emiedo, oTtav dev TTEPIEXETAI OTO
© emimedo auTo Kai gival TapdAAnAn o€ pia euBeia Tou emITTESOU. |:||:|

Mia euBeia cival kaBeTn o€ £va eTTiTTEdO, av gival KABETN

o€ Jia euBeia Tou eTTITTESOU. |:||:|

Mia guBcia avrkel o€ éva eTTiredo, 6Tav dUo onueia TNG gival

Kal onueia Tou eTTITTEDOU. |:||:|

AtréoTtaon duo TTapaAAAAwy eTITTEOWY OVOUACOUPE TO PAKOG
TOU €UBUYPAUMPOU TUAMATOG TTOU £XEI TO GKPA TOU oTa OUO eTTiTreda. |:||:|

KdBe cubcia kabetn o€ €va eTTiTredo, TEUVEI TO £TTITTEDO QUTO. |:||:|
AUO0 guBtgieg KABeTEG OTO id10 €TTITTEDO, €ival PETAEU TOUG TTAPAAANAEG. |:||:|
Av pia uBeia gival kaBeTn o€ €va eTTiTTEdO p, TOTE €ival KABETN

o€ KGBe GAAo emiTredo TTou €ival TTapGAAnAo oTo p. |:||:|

A6 Tpia diapopeTikd onueia TTou &¢ Bpiokovtal oTnv idla eubeia, diEépxovTai:
A: Ao emimeda  B: Moévo éva emiredo IM: Ameipa emmieda
Na KUKAWOETE TN cwaTh atTdvTnon.

S M OSSO s W N

9 Méoa etmireda diEpyovTal amo pia eubeia;
" A:'Eva  B: Alo I Tpia  A: Ameipa
Na KUKAWOETE TN oWOTH ammavtnon.
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AZKHZEIZ

1 2TO TTOPOKATW opBoywvio TTapaAAnAe-
miTedo va Bpeite eubeieg TTou eival:

a) kdBeteg otnv AE.

B) mapdAAnAeg otnv AB.

y) acuupateg pe Tnv Al

A _

E Z

2TO TTAPAKATW OXNUa va BpeiTe etTiTeda

Ta oTroia:

a) eival TTapdAAnAa e To €TTiTTEdO P.

B) Téuvouv TO eTTiTTEdO p. Z€ KABE TTEPI-
TTWOoN va BPEITE TNV KOIVI] TOUg
eubBeia.

r

© H
To dimmAavo A K r
oxAuaTapi- .
oTavel  €va B
opBoywvio o
mapaAAnAe- . H
TitTedo. E 7

a) Na oxediaoere 10 eTTiTred0O TTOU OPI-
Couv Ta onueia A, A, Z.

B) Na oxedidoere Tnv €uBeia TTOU
Oiépxetal atrd 10 onuelo K kai gival
K&BeTN oTnV KATW £€0pa TOU OpBoywW-
VIOU TTAPOAANAETTITTEDOU.

A

O1 atmmooTaoElg TWV B
onueiwv A,B amod
TO emiTmedo p eival A’ B’

AA'=20, BB'=14./P
Av A’B’=8, va uttoAoyioete To0 AB.
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5 2TO TTOPOKATW opBoywvio TTapaAAnAe-

TiTTedo va uttoAoyioeTe 10 AH.

E

12 cm Z

O 1mapakdTw KUBOG £xel akun 12 cm.

a) Na egnyfoete yiati n HI kai n AK
gival k@Beteg otnv €dpa ABIA Tou
KUBou.

B) Na utroho-
AoyioeTe TNV
amméoTaon al

. B
G Kopueng o
" amd 10
YPAppO- A
OKIOQOUEVO
eTTiTTEdO.

A

E=T vd

H kepaia AK Tou oxAiuaTog, Uywoug 12m,
gival TotroBeTnuévn KABETA OTO €TTITTEDO
Tou €0d4QOoug. ZuykpaTeiTar pE Tpia
OUPMATAOXOIVA TTOU OTEPEWVOVTAl OTNV
KOpu®r Tng Kal oTa onueia B, I, A 1ToU
atméxouv 5 m amod 1o K.

Na uTToAoyicETE TO CUVOAIKO PNKOG TWV
OUPPOTOOXOIVWY TTOU OUYKPATOUV ThV
Kepaia.

A




Kal EHRadOV mpiopaToG KOl KUAivOpou

To op06 Trpioua Kal Ta OTOIXEIO TOU

2TO QUOIKO KOOWO TO QVTIKEIYEVA TWV OITTAQVWY OXNUATWY PAg
divouv Tnv évvolia Tou opBou TTPIcUATOC.

2TN ZTEPEOUETPIA TA TTAPOAKATW OTEPEA CWHPATA ovopdalovTal
opBd mpiopara. 21n ocuvéxela, Ta opBa TpiouaTa Ba Ta Afue
atmAd rpicpara.

ToUywvIKd wgloua WevTaywvikd woloua  EFAYWVIKO woloua

Kdbe trpioua €xel:
OUO £0peg TOPAAANAEg, TTou eival ica TTOAUywva Kai TIg
GAAeg £0peg ToOu TTOU gival opBoywvia TTapaAAnAdypauua Kai
ovopddgovTal TrapdTrAeupeg €5peEg.
O1 dUo TTapaAAnAeg £0peg Tou AéyovTal BACEIG TOU TTPICUATOG.
O1 TmapdtrAcupeg €0peg oxnuatiCouv Tnv TAPATTAgUpPN
gm@dvela Tou TIpiopatrog. O1 TTAeupég Twv €dpwV TOU
TIPioNOTOG OvoudlovTal OKUEG.

ogSoyivio H améoTtaon Twv dUo BAacewyv, TTou €ival ion pe To UYPOG HIag
wagahhnhewimdo TTapdtTAcupng €6pag, AéyeTal UYog Tou TTPICUATOG.
Av ol Bdoeig Tou TIpiOPOTOG €ival Tpiywvo, TETPATTAEUPO,
TTEVTAYWVO K.0.K, TOTE AVTIOTOIXA TO TIPICHG AEYETAI TPIYWVIKO,
TETPATTAEUPIKO, TTEVTAYWVIKO K.O.K.

AvUo atd Ta BaocikéTEPA opBA Trpicuara gival o KUBOG Kal
TO opBoywvio TrapaAAnAeTriTedo.

, EuBadov emIQAVEIAG TTPICHATOG

Kvéos 10 SIMAavo oxfua BAETTOUpE TN Bladikacia avaTTuéng Kal

TO TENIKO QVATITUYMO TNG ETTIQAVEING €VOG TIpiopatog. Qg
QVATITUYMO  TNG  ETTIQAVEIAG  €VOG
Tpiogatog Bewpolpe TO ETiTTEdO
OXNAHa TTOU TTPOKUTITEI AV «EEQITTAW-

T OOUME» TNV TTAPATTAEUPN ETTIPAVEIA

Uog TOU Kal TIG BACEIG TOU.

l H mapdtrAeupn em@adveia oxnuaricel
éva opboywvio, TTou n pia didoTaon

@ @ TOU €ival N TTEPINETPOS TNG BATGNS Kal N

< nepiuerpoc paone————»  GAAN TO UYOG TOU TTIPIOUATOG.

0
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~

‘BEvas kvAivdgos wsogel va
WPOKVYEL KAl dadd TNV WdeQl-
otgopn ¢vds  ogoywviov
ABTA yow add wa wAsv-
ea Tov, ¥X. TV AL, Kal TOTE
Aéyetal VAIVIgos ex WeQl-
oTQoRrs.

H wrevga BT Adyetau
YeVETELQa Tov KVAIVdgov Kau
LOOVTAL UE TO VYOS TOV.

rx

Ugog

Y

O

—F >
nepiuetpog dang
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To eguBadoév TnNG TAPATTAEUPNG ETTIPAVEIOG €EVOG
TPIOMATOG 100UTAI ME TO YIVOUEVO TNG TTEPIPETPOU TNG
Bdong Tou £1i TO UYPOG TOU TIPicUATOG. ANACdA:

E. = (epipeTpog Baong) - (Uyog)

duoikd, yia va Bpolue 1O OAIKO eUBadov, Tpétmel va
TTPooBEgoupe Kal Ta uPadd Twy dUo BACEwV.

To oAik6 gpBaddv evog mpioparog (E ) €ivar To dbpoi-
opa Tou guBadou Tng TrapdITAeupng emigdaveiag E_ kai
Twv eppadwyv E; Twv 500 Baoewv.

AnAadh: E,, = E +2E;

KUAivdpog

Ta TapakdTw oTePEd divouv TNV £vvola Tou KUAivOpou.

‘Evag KUAIVOpOG atroTeAgiTal atmd dUo iooug
Kal TTapdAANAoUG KUKAIKOUG OiOKOUG, TTou
gival o1 Baceig Tou, Kal TV TTOPATTAEUPN
ETMPAVEIA, TTOU, av TNV {ETUAIEoUE, Ba doU e
OTI £XEI oXNua opBoywviou.

H améoTtaon Twv dUo BAccwv AéyeTal UYog

TOU KUAivOpou. Q
EuBadov emi@aveiag KUAivopou

AG BewPACOUNE TO AVATITUYHO £VOG KUAIVOPOU.

Eivar @avepd 611 10 eufaddv Tng TAPATTAEUPNG ETTIPAVEIAG
TOU KUAivOpou 1ooUTal e TO €uPaddv Tou opbBoywviou TTOU
oxnuaTi¢eTal, oTToTE 1I00UTAI E TO YIVOPEVO TNG TTEPIMETPOU TNG
Bdong e1Ti TO UYPOG TOU KUAiIVEpPOU.

H Ttrepipyetpog NG BAong i1coUuTal Pge TO PAKOG TOU KUKAOU,
onAadn 21p.
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To epBaddév E, Tng mapdmrAeupng EMIQAVEIOG EVOG

KUAivopou 1000TOlI pE TNV TrEPiINETPO TG Bdong (TTou

gival ion pe 21rp) €mmi To UYPOG TOU KUAivOpou. AnAadi
E, = (epipeTpog Baong) - (bywog) N E, =2mp - v

eUBadd Twv duo BAcewv.

duoikd, yia va Bpoupe To OAIKO EuRadOV TOU KUAIVOPOU, TTPETTEI
OTO eUPABOV TNG TTAPATTAEUPNG ETTIPAVEIAG VA TTPOCBECOUE Ta

E; Twv U0 Bdoewyv. AnAadn:
E.»= E, + 2E;

To oAiké eppadov E , &evég KuAivbpou 1ocouTal UE TO
euBadov TnG apdirAeupng emipaveliag E_ kal Ta epfadad

EPAPMOTH 1

Na Bpeite méc0 xaprévi (o cm?) xpeidleral, yia va KAQTAOKEUQOTEI TO TTPIOUA TOU
TaPAKATW OXHKATOS, TOUu Oo1Toiou o1 BdAoeis givar opBoywvia Tpiywva e KAOeTeC

Auon:

TAEUPESC 3 cm Kal 4 cm avTioToixa Kai To uwog givair 10 cm.

O1 Baoeig Tou TTpiouaTog gival opBoywvia Tpiywva Pe KABETEG
TTAeUpEG 3 cm Kal 4 cm.
H utroTeivouoa BI" uttoAoyidetan atrd 1o Mubaydpeio Bewpnua:
Br2=32+42 3 BI? =25 11 Bl =5 (cm). ETopévwg:

1

:i . - . = 2
Eg 26 U 23 4 =6 (cm?).

E,, = (mepipeTpog Bdong) « (bwog) =12 - 10 = 120 (cm?).
E,=E,+2E; =120+ 26 =132 (cm?).

EPAPMOTH 2

Auon:

Na utroAoyiorei 1o guBadov NS mapdTAsupnS emipaveiag
TOU TTpiouaTo¢ Tou Oiveral oTo dITAavo oxhua.

O1 Baoeig Tou TTpiouaTog gival TETPATTAEUPA YE

TTepipeTpo: 3 +4 + 6 + 5 =18 (cm).

To Uyog Tou Tpiopatog cival 7 cm. Apa, 10 gupaddv Tng
TTAPATTAEUPNG ETTIPAVEIAG Eival:

E, = (trepipeTpog Baong) - (Uwog) = 18 + 7 = 126 (cm?).

10 cm

7 cm

g
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EPAPMOTH 3

Auon:

EPAPMOTH 4

Auon:

Koéorog deéauevic kauoiuwv
Mia kAgiotr oe€auevh ammoBRKeUONS KAQUOIUwVY EXEl OXNUA KUAiv-

opou ue uwog 20 m kai aktiva Baong p = 30 m. Eivar karaokeua-

ouévn amo €10Ikh Aauapiva mou KoaTilel & € 1o TETpAywVIKO UETPO. v
Moio €ival To K6OTOC TNS Aauapivag yia Tnv KaTaokeun 1S deéauevng;

Mpétrel va Bpouue TOOA TETPAYWVIKA PETPA Aapapivag xpnoiyotroinénkav (dnAadn
TO OAIKO €ufaddv) Kal va TO TTOAAATTAACIACOUHE PE TO KOOTOG 5 € avd TETPAYWVIKO
METPO.
* H TapdatrAcupn em@adveia €xel pBadov:

E. = (TepipeTpog Bdaong) -+ (Uwog)

=2mp-u=2-3,14 3020 = 3768 (m?).

* KaBepia amo Tig Baoeig éxel epfadov: E, = mp? = 3,14 - 30% = 2826 (m?).
* To OAIKO guBaddv Tou KUAivopou eival:

E,=E,+2-E;=3768 + 2 - 2826 = 9420 (m?).
Etropévwg, 10 KOOTOG TNG Aauapivag gival 9420 - 5 = 47100 €.

H Baon tng unxavng
To oimmAavo kAgioté Kouti karaokeudlerar ammd EUAo
Kal xpnoiuetel wg Baon uwag unxavng. Na Bpeite tnv
emipaveia Tou EUAou tmou Ba xpnoiuorroinBei yia Tnv
KaTaokeun tng Baong.

N5cm >

Mapatnpouue OTI TO KOUTI €ival €va TTEVTAYWVIKO TTpioua pe Bdoeig Ta mTevidywva
ABI'AE kai ZHOIK.

H TTepipeTpog TnG K&Be BAong civai:

AB+BlIr+ITA+ AE+EA=20+4+10+ 12+ 10 = 56 (cm).

To Uwog Tou TIpiocuartog eival u = AZ = 5 (cm).

Etropévwg, 1o euBaddv Tng TTapdtTAsupng TIQAVEIQG givai:

E.. = (mepipeTpog Bdong) - (Uwog) = 56 - 5 = 280 (cm?).

MNa va Bpouue 10 eupaddv Tng Bdong ABIAE, Tn xwpifoupe oe dUo pépn: o€ éva
opBoywvio AEAA’ kail o€ éva Tpatréfio BIAA'. To eyfaddv Tou opBoywviou AEAA’
gival ioo pe 10 - 12 = 120 (cm?). To guBaddv Tou Tpateliou BFAA’ gival ioo pe:

ETP=%(B+B)-u=%(4+10)-8=56(cm2).

Apa, 10 guBaddv Tng Baong eivar:  Eg; =120 + 56 = 176 (cm?).
To oAIKO guBaddv Tou TTpicpaToq gival:
Eo=E, +2E;=280+2- 176 = 280 + 352 = 632 (cm?).
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EPNATHZEIZ KATAVOHZHZ

Na KUKAWOETE TN owoTh atrédvTnon o€ KaBepid atréd TIG TTapaKATwW TTPOTACEIG.

1 ‘Eva mrpioua pe Baon mTevIAywvo EXEL:

a) A: 5 €dpeg B: 6 £0peg I 7 ¢dpeg.
B) A: 8 kopupég B: 10 kopugég M 12 KOpuPEg.
y) A: 10 akuég B: 15 akpég 12 akpéc.

2 Aivetal Tpiopa pe Bdon TeTpdywvo TTAeupds 10cm kal Uyoug 8cm.
a) To eyBaddv TG TapdTTAcupng eMQAVEIAS Tou gival:

A: 400 cm? B: 320 cm? : 800 cm?2.
B) To oAiké guPBaddv Tou givai:
A: 600 cm? B: 520 cm? : 800 cm?2.

3 ‘Evag KUAIVOpog €xel didueTpo Bdong 10cm kal Uywog 8cm.
a) To eyBadodv TnG TTapATTAEUPNG ETTIPAVEIAG TOU Eival:

A: 401 cm? B: 601 cm? [ 80T cm?2.
B) To oAikd euBaddv Tou eivar:
A: 1001 cm? B: 1101 cm? I 1301 cm?2.

AZKHZEIZ

E
1 Na CUPTTANPWOETE TOV TTAPOKATW TTivVa- 3 ‘EoTw a, B, Yy Ta ,"
Ka, OTTOU @aiveTal n TTEPIYETPOG TNG MAKN TV TTAEUPWV A /
Baong, To UYOG Kal To EPRAdOV TNG TTApPA- ™G BAONG €vOg ,"
TTAEUPNG ETTIPAVEIAG TTPICUATOG. TPIYWVIKOU Y ," B
mepipeTpog Bdong 8 7 5 TpiopaTtog, U T0 et A
7 vyog Tou kKal E_10  .-7 u
Oyog u 5 6 10 Y §6’ n10 o a r
Eppadov Ex 70 24 14 5 euPadov Tng Tapa-

TTAEUPNG ETTIPAVEIOG.

] ) ) Na CUUTTANPWOETE TOV TTAPAKATW
2 Na Bpeite T0 ePfadov Tng TTapPATTAEUPNG

TTivaka.
ETTIQAVEIAG TPIYWVIKOU TIPIOCPATOS TOU « 2 3 2 3
oTroiou n Bdon cival Tpiywvo Pe TTAEUPES B 3 5 5 >
a=3dm,=5dm,y=6dmkal To Uyog vy 4 2 5 2
0.8 cm. u 5 4 8 5
E. 40 80 80 45
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4

O¢Aoupe va BAWOUHE TOUG TOiIXOUG €VOG
dwpartiou TToU €xel oxnuUa opBoywviou
TTapaAANAeTTITTEDOU e BIOOTACEIG:

TAGTOG 4 m, yAkog 5 m kar UYyog 3 m.
Méca KIAG xpwua TIPETTEL VA ayopd-
OOUME, av egival yvwoTo OTI €va KIAO
XPWHATOG KAAUTITEI TTEPITIOU 9 M?;

Na uttoAoyioete T0 OAIKO euBaddv TTpi-
odaTOg PE Uwog u = 20 cm kal Bdoegig
I00TTAEUPa Tpiywva TTAEUPdg 4 cm.

H oknvi e€vog KAMTTIVYK €ival Karta-
okeuaopévn ammdé U@aocua (padi pe 1o
04mmedd TNG) Kal €xel OlAOTACEIS TTOU
Qaivovtal oTo TTapakdTtw oxnua. MNMoca
TETPAYWVIKA PETPA UQACHO XPEIAOTNKAV
yia TNV KATOGOKEUN TNG;

2m

0,5m

1,6 m

7 Na Bpebei To epBaddv TnG TTapdTTAEupng

ETMPAVEIAG Kal TO OAIKO €uPaddv evog

KUAivdpou, oTav:

a) ‘Exel aktiva Bdong 3 cm kai Uyog 5 cm.

B) ‘Exel diaueTpo Bdaong 4 cm kai UYog
6 cm.

y) ‘Exer mepipyerpo paong 15,7 cm kai
uyog 32 cm.

0) ‘Exer eppaddv Bdong 50,24 cm? kai
oyog 2 dm.

Na OUUTTANPWOETE TOV  TTAPAKATW
TTiVOKO TTOU OUVOEEl TNV OKTiva TNG
Bdong kai To UYog evog KUAIVOpoU pE TO
EMPAdOV TNG TTAPATTAEUPNG ETTIQAVEIOG
Kal To OAIKO gufadov Tou.

3 2 1
5 1
50,24 62,8 125,6
7536 62,8

To KUAIVOPIKG KOUTi MIag
Kovaoépfag éxel uwog 12
cm Kal akTiva paong 3
cm. To UAIKG Twv Bdaoswv
KooTiCel 0,5 € 1O TETPAYW-
VIKO HETPO, €VW TO UAIKO
NG TTAPATTAEUPNG ETTIPA-
velag kooTi¢el 0,3 € 10
TETPAYWVIKO YETPO.

Méoo Ba koaTiCel TO UAIKO
otav TIPOKEITAI va KaTa-
okeudaooupe 1000 KouTiq;
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H évvoia Tou éykou

Ag Bewpnooupe éva oTEPESd CWHA Z Kal évav KUBO HE aKWA
MAKOUG pia povada. O BeTikdg apiBudg Tou dnAwvel e TTO0EG
eTTavaAqWeIg Tou KUBou i yépoug Tou KUBou oxnuartifeTal 1o
oTEPED OWHA Z, AEyeTal OYKOG TOU CWHATOG.

Movadeg péTpnong 6ykou

Q¢ povada pérpnong Oykou BewpoUpe €vav KUBO WE AKWA
prkoug 1 pétpo (m).

O 6ykog Tou 1ooUTal Ye 1 KUBIKO PETPO (M3).

O1 KupI10TEPEG UTTOBIAIPEDCEIG TOU KUPBIKOU PETPOU Eival:

a)

B)

Y)

To kuBikd dekatduetrpo (dm?3) TTou eival Oykog KUBou ue
oKuA 1 dm.
A@oU 1m =10 dm, Ba 1oxUel OTI:
1m3 =103dm® = 1000 dm3.

1
1000

AvTtioTpo@a 1oxUel 6TI: 1 dm?® = m3 = 0,001 m3.

To KuBIKO ekatoaTéueTpo (cm3) TTou gival Oykog KUBoU e
akpn 1cm. loyxuel 6111 m =10 dm = 100 cm, otréte

1 m3=103dm3 = 1003 cm3.

’ o A 1 1
: 8= — —dmd= Jaiaaamd
AvtioTpoga 1oxUer OTi: 1 em? = —oomdm? = J555555m°.

To KUBIKO XIANlooTOPETPO (Mm?3) TTou gival Oykog KUBOU pe
aku 1mm. loxuel 6111 m =10 dm = 100 cm= 1000 mm,
omdoTte 1 m3 = 103 dm?® = 1003 cm3®= 10003 mm3,
AvTtioTpo@a 1oXUEl OTI:

1 1 1
3=+ a3 ' a3 1 3
Tmm? = 2556 °M°= 7000000 9™ = 7000000000 ™

2TOV OYKO TwV Uypwv ouvnBifoupe va ovoudloupe 1o dm? wg
Aitpo (€). Tote, T0 cm® AéyeTal xIAlooToAITpo (m{).

‘Oykog TrpiopaTog Kol KUAivdpou

Ag BewpAoouPE PIa oUPIYYA YEUATN XPWHATIOUEVO VEPO.
AokwvTtag TTieon, 10 €uPoAo diaypd@el TO PAKOG TNG CUPIYYOG
£€wg OTou adeldoel 6Ao TO vePO.

Eivar @avepd OT1 TOo vepd €xel OYKO i00 WE TOV OYKO TnG
KUAIVOPIKAG oUpIyyag.

O 6ykog TnG auplyyag dlaypd@eTal ato TNV Kivnon Tou eupadou
TOU €UPOAOU o€ OGN0 TO PUAKOG TNG.
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@ O O6ykog e€vOg KUAivdpou 100UTOI PE TO YIVOHEVO TOU

gupBadou Tng Bdong Tou e1Ti TO UYPOG, dnNAAdA:
Oykog = (Eppadov Baong) - (byog)

Eival gavepo 611 10 id10 Ba 1o0xUel, av 0Tn B€0on TNG KUAIVOPIKAG
ouplyyag €XOUNE £va OTTOIOdNTTOTE TTPICHA.

U || O 6ykog &vog TrpiopaTtog 100UTAlI ME TO YIVOUEVO TOU
— guBadou Tng Bdong Tou e1Ti TO UYPOG, dnNAAdA:
‘Oykog = (Epadov Baong) - (uyog)

EPAPMOTH 1

Na Bpeite Tov Oyko ToU KUAIVOPOU OTIC TTAPAKATW TTEQITITWOEIS!

a)
B)
y)

Abon: a)

B)

Y)

EPAPMOTH 2

O d1mAavog kopuog 6€vipou BewpoUuevos we KUAIVOPOS
éxel unkog 8 m kai diduerpo Baong 0,6 m. H miun tou
ouyKekpiuévou gidoug Eulciac eivar 100 € ava kuBiko
uérpo. MNoéoo aéiCer o Kopudg;

ue aktiva Baong¢ 3 cm Kai Uwog 5 cm,
ue diauetpo Baonc 4 cm kai Uwog 4 cm,
e mmepipeTpo Bdong 31,4 cm kai Uwog 3 cm.

E@appoloupue Tov TUTTO TOU OyKOU V Tou KUAIVOPOU Kal £XOUE:
V=mp?-u=m-3%2:5=45mT=141,3 (cm?d).

A@ouU n diGueTpog gival & = 4 cm, n akTiva gival p = 2 cm.
Eg@appoloupe Tov TUTTO TOU OYKOU KUAIVOPOU Kal €XOUNE:
V=mp?-u=m-2%2:-4=16m = 50,24 (cm?3).

MpwTta uttoAoyifoupe TNV aKTiva Tou KUKAOU TNG BAonNG:

L =2mp n

314=21m-p n

314=6,28-p n

p =5 (cm).

2Tn OUVvEéXEID, EPOAPUOCOUNE TOV TUTTO TOU OYKOU KUAIVOPOU Kal €XOUUE:
V=mp?-u=m-5%2:3=75m=2355 (cmd).

Abon: AgouU n didueTpog Tou Kopuou eival & = 0,6 m, TOTE n aKTiva Tou KUKAOU TNG BAaNG Tou
KUAivdpou givar p = 0,3 (m).
ETTopévwg, o GyKog Tou KUAivOpou eivai:
V=mp2-u=3,14-(0,3)?- 8 = 2,26 (m®).
A@ou n a&ia Tou ouykekpipévou €idoug EuAciag eival 100 € To KuBIKO PETPO, N agia Tou
Koppou eivar: A = 2,26+ 100 = 226 €.
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EPAPMOTH 3

Aoon:

Mépog B’ - 4.3. Oykog TrpiopaTtog Kal KuAivopou

Eva mpioua éxer Baon tetpaywvo TAEUpdS a (cm) Kai Eivai
Eyyeypauuévo ag KUAIVOpo ue Uwog 10 cm kai aktiva Baong p = 3 cm.
a) Na urmroAoyioere THv TAEUPA a TOU TETPAYWVOU.
B) Na utroAoyioere Tov 6yko ToU KUAIVOPOU Kai ToV OYKO

TOU TTPIioUATOG.

a) To opBoywvio Tpiywvo ABI éxel uttoTeivouca Al =2 - p =2-3 =6 (cm).
A6 10 MuUBaydpeio Bewpnua EXOUNE:
o?+a2=62 1 202=36 i o?=18.
Apa: o = V18 = 4,24 (cm).

B) O dykog Tou KuAivdpou eivar: V,,, = mp?u = 3,14 - 32 - 10 = 282,6 (cm?).
O o6ykog Tou TTpiopaTtog givai:

Voo =Eg-u=0a2-u=18-10= 180 (cm?).

EPNTHZEIZ KATAVOHZHZ

Na CUUTTANPWOETE TOV TTOPAKATW TTivaka, OTTou gaivetal To eufaddv Tng Bdong, To
UYWog Kal 0 OYKOG TTPICHATOG.

euPBadov Baong (cm?) 12 8
uwog (cm) 3 6
oykog (cm3) 56 30

Na CUPTTANPWOETE TOV TTAPAKATW TTivaKa, OTTOU @aiveTal To eufadov Tng Bdong, 1o
UYWog Kal 0 GYKOG KUAivOpou.

euPBaddv Baong (cm?) 22 9
Uyog (cm) 4 6
OyKog (cm3) 72 120

AivovTtal TE0o€epIg KUAIVOpOI TTou £xouv OAol akTiva Baong p=4 cm. Na CUPTTANPWOETE
TOV TTAPOKATW TTivaKA:

106 KUAIvdpog 20¢ KUAivepog 3og KUAivopog 4og KUAvEpog
UWog KUAivopou U 2cm 4 cm 6 cm 8 cm
eUBadOV TTapdTTAEUPNG
emeavelag E
OAIKO eppadov E,,
oykog V
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AZKHZEIZ

1 Tpiywviké TTpicua pe Bdon opBoywvio

Tpiywvo ABI pe kdBeteg TrAgupég

AB =3 cm ka1 Al' = 4 cm €xel Uyog ioo

pe Tnv utroteivouca Bl Tou Tplywvou

ABI.

Na utToAoyioETE:

a) 10 eMBadOV TNG TTAPATTAEUPNG ETTIQA-
VEIAG TOU TTPICHATOC,

B) 1O €uPAdOV TNG OAIKAG ETTIPAVEIAS TOU,

y) Tov OyKO TOU TTPioPaTOG.

Aivetal Tpiopya pe Paon 100TTAEUPO
Tpiywvo. Av yvwpilete OTI TO UYPOG TOU
givalr TeTpatrAdaIo a1rd TNV TTAEUPA TOU
IOOTTAEUPOU  TPIYWVOU TNG PBAong Tou
Kal N TTapdmmAcupn €mQAveId Tou EXEl
guBadév 432 cm?, va UTTOAOYIOETE TOV
OYKO TOU.

‘Eva TETpAYWVIKO Trpiopa €xel OAIKO
eMPBadov tTou eival TPITTAACIO Tou gupadou
NG TTAPATTAEUPNG ETTIPAVEIAG TOU.

Na atrodeifete 0TI N TTAEupd TOU TETPO-
YyWVvou Tng Baong Tou gival TeTpatmmAdoia
atd 70 UYOG TOU TTPICHUATOG.

‘Eva  Trpiopa €xel PAon  1000KEAEG
Tpammédio ABIA, pe ioeg TTAcupég
AA =BI' =5 cm. To Uyog Tou Tpatrediou
givar 3 cm Kkal ToO UYPOog TOU TTPIoUATOG
gival 10 cm. Av 0 OyKOG TOU TTPIOCHOTOG
givar 180 cm® kal To €uUBadov NG
TapdtAeupng em@avelag gival 220 cm?,
va BpeiTte:
a) To guBaddv kal TNV TTEPINETPO TOU
TpatreCiou ABIA,
B) Ta pAkn Twv Bdoewv AB kai A Tou
TpaTtreCiou ABIA.
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5 NuyiCoupe €va QUAAO xapTioU peyéBouUg

A4 (21x29cm) Kal KaTAOKEUALOUUE Evav
KUAIVOpO Uyoug 21cm.

Na Bpeite TNV akTiva Baong kai Tov OyKo
TOU KUAivOpou.

Na Bpeite Tov OyKo KUAiVOpOU O OTT0i0g

EXEL

a) akTiva Bdong 10 cm kai uyog 1,2 cm.

B) euBadov Bdong 100 mm? kai UWog
0,2 m.

‘Eva 101y&po €xel unkog 8,5 cm atmod Ta
otroia Ta 2,5 cm kataAapBavel To QIATPO.
H didpetpog piag Baong Tou givar 0,8 cm.
O1 avaAuoceig Tou YTroupyeiou Yyeiag
KaTtéAn&av oTO CUPTTEPATHA OTI TTEPIEXEI
0,5 mg micocag avd KuBikG €KATOOTO
KaTTvoU Kal OTI TO TOIYApPOXAPTO TTEPIEXEI
0,05 mg Ticoag ava TETPAYWVIKO
ekatooTo XapTiou.

Méoca mg Tricoag €I0TTIVEEl NUEPNTIWG
évag KaTvioTAG TTou KaTrvilel 15 To1ydpa
v nuépa;

(Na BewpnroeTe OTI 0 KATTVIOTAG TTETAEI TO
TOIydpo éxovTag kaTtrvioel Ta 5 atmmd 1a 6
cm TOU TOlyApou).



- 44 H mupapida kar Ta ooygia tng

ATIO TNV apxaidTnTa o1 avepwTrol KTICAV YVNUEIQ PIE TN HOPPN
TTUpauidag.

O1 Td@ol Twv BaclAéwv TnG apxaiag AlyUTrTou gixav Tn yvwoTn
O’ eMAC YopYn TNG TTUPAUIdAG.

O1 Al1ékol kai ol ‘Tvkag gixav xTioel, €Tiong, vaoug 0To OXAMG
TTUPANI®AG, APKETOI ATTO TOUG OTToIoUG oWlovTal UEXPI OHPEPA.

2Tnv €icodo Tou poucoeiou Tou AoUBpou, oTo lNapial, utTapxel
Mia ouyxpovn Trupauida TTou oxedidotnke 1o 1989 amd TOV
apxitéktovra MNéo Miyk MEl.

Mupapida AéyeTal éva oTeped, TTOU pia Edpa Tou gival éva
TTOAUYWVO Kal OAEG o1 AAAEG £BpPEG TOU gival Tpiywva pE
KOIVI] KOPU®H.

MNa Tapddeiyua, Mo TTUPOMiIda PE MIa €0pa TO ETTTAYWVO
ABI'AEZH @aivetal oto TTapakdTtw oxAua: K

Ta oTolXEia TG TTUpANiIdAg
1 To moAUywvo ABIM'AEZH Aéyetal
Bdaon TnG TTupauidag.

| Ta Tpiywva JE Koivry Kopupr To
onpeio K: KAB, KBI', KI'A, KAE,
KEZ, KZH ka1 KHA Aéyovtar A
TAPATTAEUPEG €BpEG  TNG
TTUpauidag.

| To koivé onueio K Twyv TTapdmAcupwy €dpwv AéyeTal
KOpU®K TNG TTUpauidag.

1 Av ammé tTnv Kopupn K @époupe KABeTO €ubBUypauPO
TMAMa KO 1pog Tn Bdon, 161e To KO AéyeTal Uwog Tng
TTUpauidag.

Mapatnpouue oto dImAavé oxApa OTl To UYog HIag
TTUpauidag YTropei va BpiokeTal Kal EKTOG TNG TTUPAUISAG.

| Mia TTupapida TTou €xel wg Bdon éva Tpiywvo, AéyeTal
TPIYWVIKH TTUpapida.
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B A
TETQAsdgo
A
0
B r
T¢TQAsdQo

A

B
TETQAWAEVQIKN Wvgauida

Emeid) Opwg n TpIywvIKA TTUpauida €xel TECOEPIG
TPIYWVIKEG €OPEG KAl OTTOIOONTIOTE £0pa TNG MTTOPEI va
BewpnBei wg Baon, TN Aéue Kal TETPAeSpoO.

Mia Trupapida Ttou €xel Baon TETPATTAEUpO AéyeTal
TETPATTAEUPIKN.

Mia Trupapida TTou €xel Bdon TevTAywvo AéyeTal
TTEVTOYWVIKA K.0.K.
K

r
B
WEVTAYWVIKN Wvgauida

Kavoviki Trupapida

Mia TTupapida Aéyetal Kavovikh, av n Bdacn g eivai
KAvOVIKO TTOAUYWVO Kail N TTPOROAA TNG KOPUPAG TNG OTN
Baon eival To KEVIPO TOU KAVOVIKOU TTOAUYWVOU, OTTWG
@aiveTal oTo dITTAAVO oXfua.

¢ OTTOIOdATIOTE KAVOVIKI TTUPOUIda ol TTapATTAEUPES
€dpeg eival ioa peTagu Toug 1I000keAA Tpiywva (KAB, KBTI,
Kra, KAE, KEZ, KZA).

AvTioTpo®a, av oI TTapATTAEUpEG £DPEC Miag TTupauidag pe
Bdaon Kavoviko TTOAUYwVO gival ioa PETALU TOUG IC0OKEAR
Tpiywva, 101 N TTUPAWida gival Kavovikr.

EpBaddv emipdaveiag Trupapidag

H oAk} emi@dveia TnG TTupapidag atroteAgital atd dUo uépn:
TNV €MQAVEID TWV TTAPATTAEUPWY EBPWV TNG, TTOU OVOUAZETAI
TTAPATTAEUPN ETTIQAVEIQ KaI TNV ETTIPAVEIA TNG BAONG TNG.

MNa va utroAoyiocoupe TO
eupadoév 1N TapdrAsupng
emeaveiag Eq piag mupapidag,
uttoAoyifoupe 10 €uPadodv KEBe
TTapdAeupng £dpag (TTou eivai
Tpiywvo) Kal TTPoCcBETOUNE T
eUpada autd.

Etropévwg, oto dimAavo oxnua
EXOUME:

K
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E, = (K,AB) + (K,BIN) + (K;MA) + (K,AA).

MNa va utroAoyicoupe 10 €uBadov NG OAIKAG emmipaveiag E ,
NG TTupapidag, TpoobéToupe 01O eURadOV TNG TTAPATTAEUPNG
ETMQAveIag To epRadov TG Baong Eg.

2T0 TTPONYOUUEVO OXNMa €XOUME OTI:
Eon = En + Eg = (K,AB) + (K,BIN) + (K;MA) + (K,AA) + (ABIA).

EpuBaddv mIpAvEING KAVOVIKNG TTUPAHiIdaG

Otav n Tupapida gival Kavovikr, TOTE n TTapATTAEUpPn ETTIPAVEIG
NG amoTeAcital amd ica PeTaéU TOug I000KEAR Tpiywva, Ta
oTroia £xouv OAa ioeg Paceig kal ioa uyn. KaBéva atmmd autd Ta
own AéyeTal ATTOOTNHA TNG KAVOVIKAG TTUPANI®AG.

Ag uttoAoyiooupe 10 euPaddv TNG TTAPATTAEUPNG ETTIPAVEIAG
MIOG KAVOVIKAG €§aywVIKAG TTupapidag:
E;=(KAB) + (KBT') + (KT'A) + (KAE) + (KEZ) + (KZA) = 6(KAB).

Apa:En=6-%-AB-a=%-(6-AB)-or.

Ouwg, n TTEPIPETPOG TOU KAVOVIKOU e€aywvou IcouTal Ye 6 - AB.
TeAIKA, KATAANYOUUE OTI:

Ej= % (TrepipeETPOG £€aywvou) - aTTéOTNUA.

To cuuTTépacpua auTo IoXUEl TEAIKA Yia KABE KavovIKr TTupauida:

E, = % (TrepipeTpog Baong) - améoTHUA

MNa va Ppoupe 710 €uBaAdOV TNG OAIKAG ETTIQPAVEIOG TNG
KQVOVIKNG TTupauidag, apkei va mrpocBiéooupe oto euBaddv
TNG TTAPATTAEUPNG ETIPAVEIAG E Kal TO euBaddv Tou Kavovikou
TTOAUYWVOU, TToU aTToTeAEl TN BACN TG KAVOVIKAG TTUPOUIdaAG.

‘Oykog TTupapidag

KataoKeudZoupe e XapTovl Eva TTPICKa Kal JIa TTUpapida, €T1al
WoTe va £xouv Bacelg ioa Tpiywva Kal ioca oyn.

Av yepiooupe d1adOXIKA TPEIG YOPEG WE AAEUPI TNV TTUPAMiIda
Kal adelGooule TO aAeUpl yéoa oTo TIpicpa, Ba doupe OTI TO
TTpioua yeuicel TeAeiwg. H dlatTioTwon auTr I0XUEl YEVIKOTEPQ.
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Etropévwg, o OykKog Tng Tupauidag

IocoUTal JE TO % TOU OYKOU TOU TTpioua-

TOG.
O o6ykog V Tng TTupauidag 1coUTal JE:

oy 1 Y )
V= 3 (EpBadov Baong) - (byog)
' O idlog TUTTOG IO0XUEl yiO TOV OYKO

1T Miag Trupapidag pe Baon otrolodNTToTE
R TTOAUYWVO.

STen
So~-
&

EPAPMOTH 1

Mia kavovikp trupauida éxer Bdon Kavoviko
OwdeKkaywvo uE TTAeupa 5 cm. Av 10 UWo¢ uIac
mapamAsupng €épacg tng eivar 9 cm, va Lpeite 10
EUPadOV NS TTAPATTAEUPNGS ETIPAVEIAS THG.

Auon: To guBadov Tng mapdmAeupng em@dveiag givai:

E,= % - (TrepipeTpog Bdong) - (amOCTNUA).

H mepipeTpog TG Bdong civar: 12 -+ 5 = 60 (cm) kal To atréoTHPA 9 CcmM.

Apa: E. = % .60 - 9 = 270 (cm2).

EPAPMOTH 2

Mia kavovikn TeTpaywvikn mupauida éxer Baon ue mAsupd 8 cm kai bwog 12 cm.
Na utroAoyioere Tov Oyko TnG.

Abon: O 6ykog TG TTUpauidag sivar: V = % - (epPBadov Bdaong) - (Uwog).

A@ouU n Trupauida gival kavovikr, n Bdon Tng gival TETPAywvo

TAeUpdg 8 cm, o1rdTE TO £UPAdOV TNG PACNG €ivai:

Eg = 82 = 64 (cm?). B
1

Eropévwe, V = % ‘Eg-u= - 64-12=256 (cm?)
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EPAPMOTH 3

Mépog B’ - 4.4. H Trupapida kai Ta aToIxeia 1ng

A6 évav KUBo tTou éxel akun a = 10 cm, agaipoUue uia Tupauidoa, 0w @aiverar oTo
TAPAKATW oxNUa. Na UTTOAOYICETE TOV OYKO TOU OTEPEOU TTOU ATTOUEVEL.

Abon: O oykog V Ttou oTepeol Tou aTropével, Ba Bpedei,
av ato Tov OyKo V. Tou KUBoU agaipécoupe Tov Oyko V

NG TTUpapidag. ‘Exouue Ot

V, = a® = 10° = 1000 (cm?)

—l . :l gzl. —_—
=3B V=3 2 6

Apa: V =V, -V, =1000 - 166,67 = 833,33 (cm3).

1000

vV, 02 - = 166,67 (cm?).

% Uwog TG TTupauivag

EPAPMOTH 4

To éro¢ 3.000 m.X. mepitrou o1 apyaior AlyUrriol
EKkTioav TV TTUpauida Tou XéEorra, TTOU EXEl
Bdon terpdywvo mAsupd¢ 233 m kai mapd-
TAcupn akun 220 m (Tepitrou).

a) Na umoAdoyicere 10 €uBaddv TNG TAPG-
TAeUpNS em@aveias aurng NS mupauidag.
Av yvwpilouue 611 TO UWOocS TN¢ givar 146 m,
va UTTOAOYIOETE TOV OyKO NG TTupauidag.

B)

Abon: a) To euadov TG TapATAsupng em@aveiag divetal ammd
Tov TUTTO: E = %(Trspipanog Baong) -+ (amdéoTNUA).

lMNa va utroAoyicoupe 10 améoTnua OM Tng TTupapidag,

epappofoupe 1o Mubaydpeio Bewpnua oto Tpiywvo OMA:
A

OM? = OA? — AM?, dnAadn
OMZ? = 2202 — 116,52 = 34827,75.
Omote: OM = 186,62 m.

N =

Apa: E, (TrepipeTpog BAONG) - (aTTOCTNHA)

- (4 - 233) - 186,62 =

N[= N=

932 - 186,62 = 86964,92 (m?).

E, = 2332 = 54289 (m?).

Emopévwg: V = % 54289 - 146 = 2642064,6 (m?3).

A

O oykog cival: V = % (epBadodv Baong) - (LWog), he eupadodv Bdong:
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EPATHZEIZ KATAVOHZHZ

1 H TeTpaywvikr TTupapida Kai 1o TETpAedpo €Xouv To idIo
TTARB0G €dpwv.

Z. KdBe kavovikn TpIywVIKRA TTupapida ival Kavoviko TeTpdedpo.

3 270 TTAPAKATW OXAMO QaiveTal TO AVATITUYHA TTUPAUIdaAG.

Y O ap1Budg Twv £dpwV Piag TTupapidag gival Tavta apTiog aplOPog.
5 2€ Jia TTupapida 1o UYog BpiokeTal TTAVW TNV TTAPATTAEUPN
ETTIQPAVEIQ.

6 2710 TTApaKATW oxXNua, ol TTupauideg IEZHO kai HABZE éxouv
Tov i610 OyKoO.

221

ZO2XTO AAOGOZ

L]
L]

L]

7 O AOyog Twv OYKWV JIag TTupapidag kai evog Tpiopatog e idia Baon kai ioa uyn givai:

A: % B:2 T: % A: % Na KUKAWOETE TN oWOTH atmévtnon.
O1 TTapdtrAcupeg €0pEG MIAG KAVOVIKAG TTUPaUidAg sival Tpiywva:

d.
A: loémAeupa  B: loookeAn T OpBoywvia  A: ZkaAnvd

Na KUKAWOETE TN CWOTH atTdvTnon. A

9 H Trupapida Tou SiITAavou oxfuartog éxel Baon: B
A: OrA B: OBl I ABrA A: OAB
Na KUKAWOETE TN CWOTH atmdvTnon. r
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AZKHZEIZ

1 Na CUUTTANPWOETE TOV TTOPAKATW TTivaKA
TTOU a@opd OTA OTOIXEIA YOG KAVOVIKAG
TETPAYWVIKNG TTUPAUiIdAG.

uyog (cm) 8 6
mAeupd Bdong (cm) 12 8
amréoTnua (cm) 10 8
sppqﬁév’ TAPATTAEUPNG 169.32
emi@aveiag (cm?) ’
6ykog (cm?3) 256

2 Mia kavovikrp Trupauida €xel Bdaon
TETPAYWVO pE TTAEUpd 12 cm Kal UWog
10 cm. Na utoAoyioete Tov OyKO TNG.

Mia kavovikr €EaywviKr TTUpauida €xel
Bdon e TAeupd 9 cm kal améoTnUa
12 cm. Na utroAoyioete 10 €uBadodv TnG
TTAPATTAEUPNG ETTIPAVEIAG TNG.

Mia kavoviki TTupapida £xel Baan TeTPA-
ywvo TTAeupd¢ 9 cm kal T0 UYog TNngG
TTapATTAeupnG €0pag Tng cival 8 cm. Na
uttoAoyioceTte TO EURadOV:

a) TNG TTAPATTAEUPNG ETIPAVEIAG,

B) TG OAIKAG eMQPAVEIAS TNG TTUPGUIBAG.

Mia TeTpaywvVIKr TTUpaMida €xel OyKo
700 cm?® kai Upog 17 cm. Na utroloyi-
O€TE TNV TTAEUPA TOU TETPAYWVOU TNG

Baong Tng.

Mia KavoVvIKA TETPAYWVIKN TTUPAida €XEl
amooTnua 10 cm kai TAsupd Bdaong 16
cm. Na uTtroAoyioete 10 €ufaddév NG
TTaPATTAEUPNG ETTIPAVEIAG TNG KAl TOV

OYKO TNnG.

Mépog B’ - 4.4. H Trupapida kai Ta aToIxeia 1ng

7 ‘Eva TeTPAEdPO £XEl OAEG TIG OKUEG TOU

ioeg pe 6 cm. Na uttoAoyioeTe To eupaddv
TNG OAIKAG ETIQAVEIAG TOU.

O &6ykog MIag KAVOVIKAG TETPAYWVIKNAG
TTUpapidag cival evveatAdoiog atrd Tov
OyKO piag GAANG KavovikAg TTupapidag
Me TNV oTToia £€x€l To id1o UWogs. Na BpeiTte
TOoV AGYo TwV TTAEUpWV TwV BATEWYV TOUG.

270 OITTAavO oxNUa A
Qaivetalr £vag Kupog 70
TAeupdg a = 10 cm K’

Kal pia TTupapida pe

Baon pia £5pa TOU ........................

KUBou kal Upog u = 6
cm. Na utroAoyioeTe
TOV OYKO TOU OTEPEOU.

Mia kavovikr) TTupapida pe Bdon e&ayw-

VO £XEl UWPOG 8 cm Kal TTapATTAEUPN OKUA

10 cm. Na utroAoyioeTe:

a) T0 EUPAdOV TNG TTAPATTAEUPNG ETTIPA-
VEIAG TNG TTUpapidag,

B) To ePadOV TNG OAIKAG ETTIPAVEIAS TNG
TTUPAUIdAG,

y) Tov OyKO TNG TTUpPapidac.



I 4 5.

O Kwvog Kai Ta oTOIXEIO TOU

21NV Kabnuepiv pag Cwr) €XOUPE CUVAVTAOEI OUXVA TNV
EIKOVA €VOG KWVOU. wg uTTopole OPWGS va KATAOKEUA-
OOUWE TTPOCEYYIOTIKA £VAV KWVO;

Maipvoupue €va KUKAIKO OTEQAVI OKTIiVOG p. ZTN CUVEXEIQ,
KATaoKeUuAdoupe atmd xapTovl ica opbBoywvia Tpiywva e
Mia KABeTn TTAEUpPd ion PE TNV OKTiva p TOU OTEQAVIOU.
KoAAdpe yOpw atréd €va EuAdk OAa Ta opBoywvia Tpiywva
TTOU KOWAE, £€Ta1 WOTE va €xouv Tnv idia kopuer K kal ol
BAOEIG TOUG VA «TTATAVE» OTO OTEPAVI.

Av «vTUOOUuE» ME UQOOHa 1N xapTi TO OXAUa Trou
KATOOKEUAOOUE, TOTE EPPAVICeTAl £VAG KWVOG.

K| K| K

Kwvog AéyeTal TO OTEPES OXAMA TTOU TTOPAYETAI ATTO
TNV TEPICTPOPN €VOG opBoywviou Tpiywvou KOA
YUpw améd pia kaBern mAgupd Tou KO.

H Baon Tou kKwvou givail évag KUKAIKOG diokog pe kévipo O
Kal aktiva OA, Tnv GAAn kdBetn TTAcUpd Tou opBoywviou
KOA. H akTtiva OA = p AéyeTal OKTiVa TOU KWVOU.

H kd&Betn tAeupd KO yUpw amd Tnv oTroia
TEPIOTPEWAUE TO opBoywvio TPiywvo, AEyeTal
Uypog Tou Kwvou. H utroteivouca KA Tou opbo-
YWVIiOU TPIYWVOU AEYETAI YEVETEIPO TOU KWVOU KAl
TO UAKOG TNG CUMPBOAICeTal pE A.

H em@aveia Tou Tapdyetal amd TNV TTEPICTPOPN
NG vevéTeipag KA gival n rapdrAgupn emi@daveia
TOU KWVOU.

EpBadOV eTIQPAVEIAG KWVOU

Na va utoAoyiooupye 10 €PPBaddv TnG TTapa-
TAeupng emeaveiag E, Tou KWwvou, apkei va
TTAPATNPAOOUME OTI TO AVATITUYHA TNG TTPOKUTITEI
«EETUAIYyOVTOG» TOV KWVO, OTTWG @aiveTal OTO
OITTAavo oxnua.




224

Mépog B’ - 4.5. O Kwvog Kal Ta OTOIXEia Tou

Mapatnpouue 6T TO AVATITUYHA TNG TTAPATTAEUPNG ETTIQAVEIAG
TOU KWVOU 1o000TaAl PE TO EPRADOV eVOG KUKAIKOU TOPED QKTIVOG
A pe unkog t6&ou AA’ = 211p.

To epuBadov Tng TapATAEUpPNG ETTIPAVEIOG EVOG KWVOU
gival ioco pe 10 euBadOV VoG KUKAIKOU TOUED, TTOU €XEl
OKTiVO T YEVETEIPA A TOU KWVOU Kal MAKOG TOSou TO
MAKOG TOu KUKAOU TnG BAONG TOU KWVOU.

, 1 ,

MNa va Bpoupe 10 €URAdOV TNG OAIKAG ETTIPAVEIOG TOU KWVOU,
OpKei OTO €PPAdOV TNG TTapdmAsupng em@aveiag Eq va
TTpooBéooupe Kal To epBadov Tng Baong Tou: E; = mp2,

OTrére: E,=Ep+ Eg= mpA + mp?

Oykog Kwvou

Kataokeudlouue e XapTOVI Evav KWVOo Kal Evav KUAIVOPO, £T0I
waTe va £xouv Tnv idla Bdon kai 1o id10 UWog. MNvwpifoupe OTI
0 OYKOG ToU KUAivOpou €ival icog pe Trp2u.

Av yepiooupe d1000XIKA HE OAEUPI TPEIS QPOPEC TOV KWVO Kal
adeldooupe T0 aAgUpl Yéoa atov KUAIvEpo, Ba doupe OTI O
KUAIVOPOG YeiCel TEAEIWG.

Etropévwg, o Oykog TOU KWvou egival To % TOU OYKOU TOU
KUAivdpou. AnAadn:

V= %Trpzu
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EPAPMOTH 1

Aoon:

‘Exoupe 611: p?2=AN2—-u?2=132-122=25 dpa p =5 (cm) kai

Na Bpeite Tov Oyko evo¢ Kwvou e yevéreipa A = 13 cm kai Uwog
12 cm.

V=l-1'rp2-u

3 - 3,14 - 52 12 = 314 (cm?).

_1
-3

EPAPMOTH 2

Aoon:

EPAPMOTH 3

Aoon:

H diduetpog tn¢ Baong evog kwvou givar 12 cm kai 1o Uwog Tou 8 cm. Na urroAovyioere:
a) 10 guBadov TN TAPATTAEUPNGS EMIPAVEIAC,
B) TOV OyKO TOU.

a) [lvwpidoupe 611 Eq=1-p - A
MNa va Bpoupe 10 PAKOG TNG YEVETEIPAG A, €QapuOlounE TO
MuBaydpeio Bewpnua oto opboywvio Tpiywvo OKB:
OB? = OK? + KB? = 82+ 62 =100, dpa A= OB =10 cm Kai
E,=3,14-6-10 = 188,4 (cm?).

B) ’'Exoupe OTI:

V:%.Trpz-uz%-3,14'62'8=301,44(Cm3)-

2TOV KWVO TOU JITTAQVOU OXHUATOC VA UTTOAOVIOETE:
a) 10 €uBaddv NS OAIKAS EMIPAVEIQC,
B) 1OV OyKO TOU KWVOU.

2710 opBoywvio Tpiywvo OKA €xoue:
°= P l = i A =
nu30 \ n ) n A=8(cm) kal
ouv30° = % A §= % 9 2u=8V3 1§ u=4V3=6,93(cm).

a) To guBaddv NG oAIKAG TTIPAVEIAG TOU KWVOU E€ival:
En=En+Eg=TipA+mp? =14 -8+ 142 =48m =48 -3,14 = 150,72 (cm?).
B) O o6ykog Tou KWwvou Egival;

V= % PRy = %n-42-6,93=116,05(cm3).
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EPAPMOTH 4 R

Auon:

S B B R

10.

Eva¢ kwvog éxel euBadov mapdmAsupnc emeaveiac 251,2 cm? kai
yevéreipa ue unkog 10 cm. Na utroAovyioere:
a) v aktiva tn¢ Baong tou, B) 1o UWog Tou, Y) ToV OYKO TOU.

10 cm

e
251,2

. . . En . .
a) ‘Exoupe 6T E, = TpA 1 p=1_r—_”)\ N P=374.10 =8 e p=8(cm).

B) Z10 opBoywvio Tpiywvo OKA éxoupe OK? = OA? — AK?2 = 102 — 82 = 36, dpa
u=0K=6 (cm). ] ]

y) O déykog Tou Kwvou gival ioog pe: V = 3" TP u = 53,14 - 82:6=401,92 (cm?).

EPNTHZEIZ KATAVOHZHZ

ZQITO AAGOZ
To avatrTuypa TnNG TTOPATTAEUPNG ETTIPAVEIAG EVOG KWVOU
gival Tpiywvo. |:||:|
H yevéteipa A, To UYOg U Kal N OKTiVa p TOU KWVOU IKAVOTTOIOUV

TN oxéon A2 = u? + p2. |:||:|

H yevéTeipa evog KwWvou gival TTAvTa HeEyaAUuTePnN aTtToO TNV OKTiva. |:||:|
H Bdon evég kKwvou eival KUKAIKOG dioKoG. |:||:|

H akTiva TG BAong £vOg Kwvou gival 6 cm Kal To UWog Tou 8 cm. H yevETEIpd Tou €ivau:
A: 10 dm B: 10 cm 12 m A: 6 cm.

Na KUKAWOETE TN CWOTH atTdvTnon.

O dykog Tou Kwvou gival 121 m3 kai n aktiva Tou 3 m. To Uyog Tou eivai:

A:Tm B:6m 4m A: 41T m.

Na KUKAWOETE TN CWOTH atTdvTnon.

Av diItTAacIdoouue TNV akTiva TNG BAong evog Kwvou, TOTE N TTaPATTAEUPn ETTIPAVEIQ:
A: dimhaoiadetar  B: tetpattAacidletal [ apapével idia.

Na KUKAWOETE TN CWOTH atTavTnon.

Av dITTAOCIACOUE TNV aKTiVa TNG BAONG £vOG KWVOU, TOTE 0 OYKOG TOU KWVOU:

A: dimhaoialetal  B: teTpamAacialetar [ Tapapével idlog

Na KUKAWOETE TN CWOTH ATTavTNOon.

To avaTTuyha NG TTAPATTAEUPNG ETTIPAVEIOG EVOG KWVOU E€ival KUKAIKOG TOPEAG ME
akTiva 12 cm kal ywvia 60°. H akTtiva Tng Béong Tou Kwvou eivai:

A:4 cm B: 3dm 2cm A: 2 dm.

Na KUKAWOETE TN CWOTH atTavTnon.

Av dITTAOCIACOUNE TO UYPOG VOGS KWVOU, TOTE O OYKOG TOU:

A: dimhaoiadetal  B: TpimAaciadetar  [: reTpatrAaciadeTal.

Na KUKAWOETE TN owaoTh atrdvtnon.
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AZKHZEIZ

2UPTTANPWOTE Ta OTOIXEID TOU KWVOU

TTOU AEITTOUV OTOV TTAPAKATW TTVOKA:
“Yyog (cm) 4 8 10

AkTiva Bdong (cm) 3 4

Fevéreipa (cm) 10 9
Oykog (cm?)
MapdtrAgupn 1695

emi@aveia (cm?)

‘Evag kwvog éxel oyko V = 1 m3.

Na utroAoyiceTe Tov GYKO TOU KWVOU:

a) e dimAdolo Uyog (Povo),

B) pe dirAdoia akTiva Bdaong (uoévo),

y) pE ITTAGOIO UWog Kal SITTAGCIa aKTiva
Bdong.

‘Eva doxeio pe OxXAUO KWVOU TTOU €XEl

Uwog 20 cm kai akTiva Baong 10 cm gival

YEPATO veEPO. Adeidloupe TO TTOPATTAVW

doxeio oe €va AANO doxeio, TTOU EXEI

oxAua kuBou pe akurpl 20 cm. Na

eCeT@oeTe av Ba Eexelhioel To vepod 1) Oxl.

O€EAOUE VO KATAOKEUGOOUHE IO KWVIKI)
oKnVvh, N oTroia va €xel OyKo TOUAAXIOTOV
20 m3. Av 10 UWog TNG OKNVAG €ival 3 m,
TTOON TIPETTEl Va gival n JIAPETPOG TNG
Baong;

Na uTtoAoyioTei o

OYKOG Kal To eUBadov 6 cm

TNG OMNIKAG ETTIPAVEI-

oG Tou OTepeol OTO -

dirAavoé oxfua. 4 cm
e —

AUo oTepeEDi Kwvol £xouv Kolvr) Bdon ue
akTiva 4 cm kar uyn 8 cm kai 12
cm avrtioToixa. Na Bpeite Tov OyKo TOU
oTEPEOU TTOU oXNMaTIZETAl.

‘Eva opBoywvio Tpiywvo ABI (/A\=90°)
OTPEPETAI TTPWTA YUPW ATTO TNV TTAEUPQ
AB kai étmeita yupw até TV TAsupd Al
OTTWG QaiveTal OTA TTAPAKATW OXAMATA.

9

10
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Na uTToAoYioETE: A

a) Tov AOyo TwV TTAaPATTAEUPWYV ETTIPA-
VEIWV TwV OU0 KWVWV TToU oxnuarti-
covral,

B) Tov Adyo Twv dyKwv TOUG.

‘Eva 1c00keAEG Tpiywvo ABIT pe Baon Bl

TEPIOTPEPETAI YUPW aTTO TN Bdon Tou B,
OTTWG QAIVETAI OTO TTAPAKATW OXAHaA. Av
BI'=24 cm ka1 AB=13 cm, va uttoAoyioETE:
a) TNV OAIKR €M@AVEIQ TOU OTEPEOU TTOU
oxnuariceTai,
B) Tov GyKo TOU.
A

er
|

A

H oTtéyn Tng KeVIPIKAG OKNVAG €vOg
TOipKOU €X€l OXAMO KWVOoU HE OIAPETPO
Bdong 40 m ka1 Uwog 15 m. lbéoa
TETPAYWVIKA METPA TTAACTIKOTTOINUEVOU
UQACHOTOG  XPEIGoTNKAV  yio  Tnv
KOTAOKEUN TNG;

Mia KAeWUdpa GXANATOG KWVOU «UETPA»
Tov ¥Xpdévo adeialoviag 4 cm® duuo TO
Aerté (min). Av n akTtiva TnG Bdong eivai
5 cm kal 10 Uwog 9,17 cm, va Ppeite
oe OO0 xpovo Ba adeidoel TeAEiwg n
KAEWUOPQ.



I 4 ¥/l H ogaipa kai Ta gToixeia g

Ta dimAavd oxnuata pdg divouv Tnv €vvola Tng oeaipag. Av
E€xoupe €vav KUKAIKG dioko (O, p) Kal Tov TTEPICTPEWOUNE YUPW
ammo pia diaueTpo Tou AB, TTapaTtnpoulue OTI oXNUATiCeTal PIa
ogaipa.

Z@aipa AEyETal TO OTEPES CWHA
TTOU TTOPAYETAl, OV TTEPIOTPE-
youpe évav KUkAiké dioko (O,
P) YUpw a1rd pia SidpeTpo TOU.

Katd Tnv T1epiotpo@ry o KUKAOG
onuIoupyei TNV EmMIQAvVEId TNG
oQaipag.

Etmopévwg, n améotaon evog OTrolou-
OATTOTE OnuEioU TNG ETTIPAVEIAG HIOG
o@aipag atd 10 Kévipo O eival ion
ME TNV akTiva p. To anueio O AéyeTal
KEVTPO TNG OQAipag KAl N OKTiva
P TOU KUKAOU A€yeTal akTiva TngG
oQaipag.

2 XETIKEG BEOEIg ETTITTEDOU KAl O@Aipag

Mia o@aipa kal €va eTTiTTed0 OTOV XWPO £XOuv Tn duvatotnTa
va TOTToBeTNBOUV KATA TPEIG DIAPOPETIKOUG TPOTTOUG, OTTWG
@aivetal ota dITTAavé oxnuara:

a) Na pnv T€uvovTal ueTagu Toug.
B) Na epdamrTovrtal o€ éva onueio.
yY) Na téuvovtal o€ KUKAIKO dioKo.

Mapatnpouue OTI 0 KUKAOG TTOU QTTOTEAEI TNV TOUN TOU ETTITTESOU
ME TN o@aipa, «UEYOAWVEI» OCO TO €TTTTEDO «TTANCIALEI» OTO
KEVTPO TNG o@aipag. Otav 10 KEVTIPO TNG OQPAipag avAKel OTO
eTTiTred0o, TOTE O KUKAOG OTOV OTIOI0 TEUVOVTAI OVOPACZETAI
MEYI0TOG KUKAOG TNG O@aipag.
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u=2p

GG0

2p 2p

EPAPMOTH 1

Aiverar o@aipa aktivac p = 2 cm. Na LpeiTte:
70 £uBadov E tng €mpaveidac mng,

a)
B)

Aoon: a)
B)

TOV OYKO THgG.

MNvwpicoupe oTI:

MNvwpicoupue oTI:

EpBadov emi@daveiag o@aipag

Omwg €idape, n emedvela Tou dnuioupyeitalr amd TNV
TTEPIOTPOYPR €vOg KUkAou (O, p) yupw atrd pia JIGUETPO Tou,
QTTOTEAEI TNV ETTIPAVEIA TNG OPAIPAG.

Eival evTutTtTwoIako 1o yeyovog Ot TTpwTol o1 apxaiol 'EAANveG
ME TOov Apxiundn utroAdyicav 10 €PBaddév TNG ETTIPAVEING TNG
oQaipag Kal PAAMIOTa CUYKPIVOVTAG TNV WE TNV TTaPATTAEUpn
ETTIPAVEIA TOU KUAiVEpou!

O Apxiundng amedeige O, av pia oQaipa «eyypd@eTal» O€
KUAIVOPO, OTTWG QaiveTal aTo SITTAAVO OXAUa, TOTE N ETTIQPAVEIQ
NG o@aipag eival ion Pe TNV TTAPATTAEUPN ETTIQAVEID TOU
KUAivopou.

Emopévwg: E;, = 2mp - u =2mp - 2p A

To TTpoNYyoUUEVO CUUTTEPACHG SIOTUTTWVETAI Kal WG €EAG:

To euBadov Tng MPAVEIOG MIOG T@PAipAg I00UTAI E TO
EMPBadOV TECOAPWYV HEYIOTWV KUKAWYV TNG.

‘Oykog TnG oaipag

AG KATOOKEUAOOUWE PIa o@paipa akTivag p Kal dU0 KUAivOpoug
ME Baon KUKAO akTivag p Kal UWog u = 2p.

lepiCoupe SladoxIKA Pe OAeUpl TPEIG POPEC TN OQaipa Kal
adeidfoupe TO aAeUpl aTOUG dUO KUAIVOPOUG.

TeAeiwvovtag PAETToupe OTI o1 dUO KUAIVOpol gival TEAEiwG
vepaTol. EmTopévwg, o TPITTAAOIOG OYKOG O@aipag akTivag p
IooUTal Pe Tov JITTAGCIO GYKO KUAiVOPOU PE aKTiva BAong p Kal
uyog u = 2p:

, 2 2 ,
V=2V, N V= EVKz 31'rp2 -(2p) A1

Eo, = 4Tp2 =4 - 3,14 - 2° = 50,24 (cm?).

a

_ 4 s_ 4. .93 = 3
Vop = 3TP° = 4 3,14 - 2° = 33,49 (om?).
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EPAPMOTH 2

H emipaveia piag opaipag eivar 1441 (m?). Na Bpeite Tov 6yko Tng.

Abon: T'vwpiCoupe oT: E,, = 41p%, om6Te 1441 = 41p2 i 36 = p? 1 p =6 (M).
A6 TOV TUTTO UTTOAOYIGHOU TOU OYKOU TNG OQaipag £XOUE:

:i 3= i . R3 = 3
Voo 31'rp 3T 6° = 904,32 (m°).

EPAPMOTH 3

Na Bpeite méoa xpnuara Ba xpeiacTouuE, yia va Bawouue uia o@aipikh dséauevn
Siauérpou & = 20 m, av 10 éva KIAG xpwua KooTilel 8 € Kal KAAUTITEI ETTIQPAvEIQ 4 m?.

Aion: To euBadov Tng emedveiag Tng o@aipag eival E,, = 4mp? = 411 - 102 = 1256 (m?).
A@oU KdaBe KINO Xpwua KAAUTITEI 4 m?, yia va KaAu@Bei n emigdveia Twv 1256 m? Tng

soaipac xpeidloval % = 314 KING XPWHGA TTOU KOGTIZOUV GUVONIKG 314 - 8 = 2512 €.

EPAPMOTH 4

Na Bpeite 0 uBadov tng roung emimmédou kair o@aipag kévipou O kai aktivag R = 5 cm,
orav 1o emmiTTedO ATTEXEI ATTO TO KEVIPO TNS o@aipag arrooracn d = 3 cm.

Abon: AgpoU 1o emitredo améxel améotaon amd TO

_./\\
KEVTPO TNG OQaipag MIKPOTEPN ATTO TNV OKTiva ; \
NG, TOTE N TOUA €ival KUKAIKOG dioKOG OKTivag: d R
p = VR?— d2= V52— 32= /16 = 4 (cm). o
ToTe, TO PadOV Tou KUKAIKOU SioKou eival:
E = mp? =1 - 42 = 50,24 (cm?).
EPRTHZEIZ KATAVOHZHZ
ZQITO AAGOZ
1 To gupadodv TnG emM@AVEIOG TG OQaipag ival TETPATTAACIO aTTd TO
EUPBAdOV evog PEYIOTOU KUKAOU TNG. |:||:|
2 2€ Jia ogaipa akTivag 3 cm 10 €URadOV TNG ETIPAVEIAG KAl O OYKOG
NG eKPPAgovTal e Tov idlo apiBuo. |:||:|
3 H Toun ogaipag kai mITEDOU TTOU DIEPXETAI ATTO TO KEVTPO TNG
gival Tavta KUKAOG. I:H:I
4. H Toun ogaipag kai emmmédou 1Tou de dIEpxETal aTTd TO KEVTPO TNG
gival TTavta KUKAOG. |:||:|
5. To guPaddv NG €TEAVEIOG PIOG OQAiPAG IC0UTAI UE TO YIVOUEVO TOU

MAKOUG €EVOG UEYIOTOU KUKAOU TNG YE TN DIAPETPO AUTAG. |:|
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10.

AUo o@aipeg pe akTiveg 5 cm Kal 12 cm gival yepdrteg pe vepd. Av adeidooule 1o
TTEPIEXOUEVO TOUG O€ [ia TpiTn o@aipa ue akTiva 13 cm, TOTE:

A:  H 1piTn o@aipa Ba yepioel TTARPpWG.

B: H 1pitn ogaipa Ba EexelAioel.

I H 1pitn opaipa de Ba yepioel.

Na KUKAWOETE TN OWOTH atravTnon.

Av dITTAACIACOUNE TNV AKTiVa PIaG o@aipag, TOTE 0 OYKOG TNG:
A: AimAaoiagetar B: Tpimmhaoialetar I TetpattAaoiaderal A: OktatrAacidgeral.
Na KUKAWOETE TN CWOTH atTdvTnon.

‘Eva TpuAupa AB éxel uikog 6 cm. 'Eva onueio ¥ améxel 4 cm amd 10 péoo M Tou
euBuypapuou Tunuarog AB. Tore:

A: To Z avikel oTn oaipa diauéTpou AB.

B: To X avAkel 0TO E0WTEPIKO TNG oPaipag dlapéTpou AB.

I To Z BpiokeTal eEwTEPIKA TNG O@aipag diauéTpou AB.

Na KUKAWOETE TN CWOTH atTdvTnon.

To eyfadov NG emPAvEIQS PIOG OQAiIpAG AKTIVAG P Kal TO eURAdOV TOU KUKAIKOU
diokou pe TNV idia akTiva £Xouv AOyo:
: A A :
A: 1 B: > r: 3 A: 4
Na KUKAWOETE TN owaoTh atrdvinan.

Otav pia c@aipa akTivag p «eyypd@etai» ae KUAIVOPO, TOTE N €M@AVEIA TNG OPAIPag
eivar:

A: dITTAdoIa TG TTAPATTAEUPNG ETTIPAVEIOG TOU KUAIVOPOU

B: T1piItTAdola TG TTAPATTAEUPNG ETTIPAVEIAG TOU KUAIVOPOU

I T1erpatrAdoia TnNG TTapATTAEUPNG ETTIPAVEIOG TOU KUAIVOpOU

A: ion he TNV TTapATTAEUPN ETTIPAVEIQ TOU KUAIVOpOU

Na KUKAWOETE TN CWOTH atTavTnon.

AZKHZEIZ

1 Na CUPTTANPWOETE TOUG TTIVOKEG:

A.

B. p: aktiva o@aipag 1m 10cm 3,2dm 8dm
E: enyBadov emipa-

AKTiVQ 1 2 VEIOG OQaipag
o@aipag (cm) V: 6yKog GQaipag 36mm?
Eppadov

em@Aaveiag (cm?) AT

2 H didueTpog piag ogaipag cival & =4 cm.
‘Oykog (cm?) 288 11 Na uttoAoyioeTe 10 euBadodv TNG EmIPA-
VEIAG Kal Tov OYKO TNG 0Qaipag.
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3

Na Bpeite 10 guBaddv TnG €TMQAVEIAG,
KaBwg Kal Tov OyKO NUICQAIpiou aKTivag
R=4m.

Me TToI0V apIOuG TTPETTEN va TTOAAQTTAG-
OIGOOUME TNV OKTiva MIag o@aipag,
WaoTE TO EPPABOV TNG EMPAVEIAS TNG VA
TToAaTtTAaciaoTei €Ti 4; €11i 36; €11i 100;

Na Bpeite TNV T00OTNTA TOU XPWHOTOG
TToU XpeIddeTal, yia va Po@ei o@aipikn
oegapevn aktivag p = 10 m, av 10 €va
KIAG XpwuaTOG BAQE! TIQAVEID 8 M2,

Téooepig KiTpIVEG PTTAAEG €XOUV QKTIVQ
5 cm Kal TTEVTE KOKKIVEG PTTAAEG €£XOUV
akTiva 4 cm. Tlolou XpwuaTog HPTTAAEG
EXOUV TN MEYAAUTEPN OUVOAIKA ETTIQA-
VEIQ KAl TTOIOU XPWHATOG PTTAAEG €XOUV
TO MEYAAUTEPO GUVOAIKO OYKO;

Mépog B’ - 4.6. H ogaipa kal Ta aToixeia TnG

7 2¢ KIBwTiO TTOU €XEl OxAMa KUBou

XwpAgl akpIiBwg pia oeaipa pe axkTiva 40
cm. Na Bpeite Tov OyKo TOU PEPOUG TOU
KiBwTiou TTOU pével adelo.

AvUo ooaipeg €xouv dlapétpoug 30 cm
Kal 40 cm. Na utroAoyiocete Tn dIAPETPO
MIog TpiTNG O@aipag, TNG OTroiag To
eEMBadovV TNG emMQAveEIdS NG eival ico
ME TO d&Bpoicpa Twv eupadwyv Twv
ETTIPAVEIWV TwV OUO OPAIPWV.

210 TTAPOKATW OXAMA Ol QU0 MIKPEG
o@aipeg £xouv diapéTpoug AO=0B= 4cm,
Kal TTEpIEXOVTAl  OTn  MEYAAN o@aipa
kévtpou O kai aktivag p = OA = OB.

Na Bpeite Tov OyKO TOU YPOUPOOKIO-
OMévou OoTEPEOU.




I 4 B T ewypagikés ouvreraypéves

To oxAua TG 'nNg cival eAAeIpoeIdEC.
MNa mpakTikoug Adyoug, Ouwg, Bew-
poupe OTI n 'n eival ogaipa Kal Tnv o-
voudloupe ynivn o@aipa  udpoyeio
o@aipa.

H udpodyelog ooaipa TTeEPIOTPEPETAI
yUpw ammd Tov €auTd TNG, yUpw atrod
évav vontd dfova, o OTToiog TrEPVA
aTtro Toug dUO TTOAOUG.

O vontoég autdg GEovag ovopdadleral
déovag TrepioTpopng T™g ng. O
MEYIOTOG KUKAOG TNG yrRivng o@aipag,
0 oTroiog eivar kaBetog oTOoV dAfova

n
Bopeiog
MoéAog Bopeio
MapaAAnAog nNUICaipIo
KUKAOG #7777 7777y

NéTio
n nuIcQaipio

NoTIog

MéAog

m
Boépeiog

AUTIKO MoAog AvaTtoAikod
nUIceaipio nuIo@aipio

MpwTog
peanuppIvog
0
NoTIog
MéAog

TTEPICTPOPNG, OVOUALZETAI ICNUEPIVOG.

O 1onuepIvOg Xwpilel T 'n oe duo nuiIcEaipia,
T0 Bopeio (oupPoAifetar pe 10 ypduua N otrd
TNV ayyAikry AéEn North TTou onuaivel Boppdg) kai
T0 vOTIO (OUMPPBOAICeTal e TO ypdPua S ammd Tnv
ayyAIkA AéEn South mou onpaivel N6T0G).

H Topn kdBe emtrédou, To oTroio eival TTapdAAnAo
TTPOG TO €TTITTEDO TOU ICNMUEPIVOU UE TNV ETTIPAVEIQ
NG YAIVNG OQaipag, €ival KUKAOG PE KEVTPO TTAVW
oTov G&ova TTEPIOTPOPNG.

‘ETol1, TO BOpPEIO KAl TO VOTIO NUICQAipIo xwpilovTal

atro TapAAANAOUG TTPOG TOV ICNUEPIVO KUKAOUG, UE
atmmoTéAeopa atrd KGBe TOTTO TTAVW OTNV ETTIPAVEIN
NG NG va Tepvd évag TTapAAAnAog KUKAOG, O
oTT0i0g ovouddletal TTapdAAnAog Tou T6TTOU.

To NUIKUKAIO pe diapeTpo MMM, To otToio TTepvd atod
TO aoTepookoTtreio MkpAvoultg Tng M. BpetTaviag,
OVOUACZeTal TIPWTOG MECUBPIVEG. O TTPWTOG HE-
onNUBPIVOS Xxwpilel Tn yAivn c@aipa ae dU0 NUICPAi-
pia, T0 avaTtoAikd (cupBoAileTal pe 10 ypduua E
atmo TNV ayyAiki Aégn East tmou onuaivel avatoAn)
Kal TO SUTIKO (oupBoAideTal ye 1o ypauua W atmo
TNV ayyAikA Aé€n West Tou onuaiver duon).
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AvatoAn
(E)

Mépog B’ - 4.7. Tewypa@IKEG OUVTETAYUEVEG

ATT6 KGBe TOTTO TTEPVA £va NUIKUKAIO pe diduetpo MMM°. To
NUIKUKAIO OVOUAZeTal HEONHUPBPIVOG TOU TOTTOU.

KaBe T161OG XapakTnpifetal atrd OU0 OIAQOPETIKES
ETTIKEVTPEG YwVieg. 270 dITTAavVO OxNnAua, av A gival 10
OnMEio TOUAG TOU ICNPEPIVOU PE TOV TTPWTO PECNUPBPIVO,
0 TOTTOG T XapakTnPiZeTal aTTO TNV ETTIKEVTPN Ywvia A Kal
TNV €TTKEVTPN YwVia w.

H etikevTpn ywvia A ovoudZeTal YewWypA@IKG NAKOG TOU
TOTTOU KAl N W YEWYPAPIKO TTAATOG TOU TOTTOU.

Avaloya pe Tn B€on TOU TOTTOU, TO YEWYPAPIKO MAKOG
Xapaktnpietal wg duTikd (W) i wg avatoAikéd (E) (av o
TOTTOG BpioKeTal OTO AVATOAIKO | OTO BUTIKO NUICQAipIO
avTtioToIxa).

Etriong, 10 yewypa@iké TAATOG XOpaAKTNPEICETAl WG
Boépeio (N) r} voTio (S), av o T0TTOG BpioKkeTal oTO BOPEIO
] OTO VOTIO NUICQPAIPIO AVTIOTOIXA.

‘ETO1, OI CUVTETAYHEVEG JEPIKWY OTTOUdAIWY TTOAEWV gival:

AOHNA

N E S w
37,27° 23,45°

OEZZAAONIKH 40,15° 22,30°

PQMH 40,04° 12,30°
NAPIZI 48,23° 3,08°
AONAINO 51,29° 0,38°
ZINAEY 151,15° 34,07°
PIO NTE TZANEIPO 23,38° 43,08°

NEA YOPKH 43,10° 73,45°
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A AIAZKEAAZH:

» L& noto gépos thy I'hg
évas avipwnod da
Koltazé vétia 1pog oAes
11¢ Katevidvoeals;

> Lxed1dcte dva odalpird 1plywvo mov va &x&l SA&s 11§ ywvidd tov opUés.

> Evas Taf1d1wth¢ nepnatwvias d14oxice uia d1adponh Kal favayvpl-
o& oto ohpélo amnd to omnolo Jekivhod. Kata th dlapkéla th dladpo-
KH$ 10 KedaAl tov diédvvuoe 12,56 Kélpa MEQICCOTLpA Alld Ttd NModla
tov. TTw¢ elval dvvatdv;

»  Mia apkovda pyRke amo
Th onhMda th§, TEOXW-
phod 1 km votla, Oth
cvvéxeia 1 kim avatolika
Kal 1éAo§ 1 km pépéia kal
FavapptVhke oth onhlia
thy! T1 xpwma #&xe1 h
apKovda,



Ewavainyn Kegaialov

2repeousrpia
IXETIKEG BE0EIG BUO EMITTES WV

& O1duvarég Béoeic SU0 SIAPOPETIKWY ETITTESWV gival:
»  va gival TTapadAAnAa,
»  va TéUvovTal Katd pia euBeia.

IXETIKEG BEOEIG EUBEIWV OTOV XWPO

&  Otav éxoude 5U0 SIOPOPETIKEC EUBEIEC € Kal {, TOTE Ol HOVEC DUVOTEC BETEIC TTOU
MTTOPEI va €xouv givai:
» Na gival TapdAAnAeg, dnAadn va avrkouv oTo idI0 €TTITTEDO KAl va PNV £X0UV
Kavéva Kolvoe onueio.
»  Na 1€uvovTal, dnAadr va £€xouv PHévo €va Koivo anueio.
» Na eival agUupateg, OnNAadr va avikouv o€ dIaQOoPETIKA ETTITTESA KAl VA PNV
£XOUV Kavéva KoIvo onueio.

2XETIKEG Béoelg euBgiag Kal emITTEOOU

& 01 duvarég BEoEIC pIag eUBEiag Kal evOg ETTITIEDOU €ival:
» H euBeia va tTepiExeTal oTo TITTEDO.
» H euBcia va eival TapAdAAnAn oTo emmitredo.
» H euBcia va tépvel To eTTiTred0o O€ £va onueio.

EulBcia kaBern o€ emitredo
&  Mia gubsia gival KABeTN o€ €va eTTiTTEdO, dTAV £ival KABETN o€ dUO £UBEiEC TOU TTOU
dIEpyovTal aTrod To iXVog TNG.

EpBadov emi@pdveiag TpiopaTog

&  EuPadov TapaTAEUPNS ETTIPAVEING: E, = (TrepipeTpog Bdong) - (Uwog)
OAIk6 eppadov: E,\ = En + 2E;

EpBadov emi@aveiag KuAivopou

&  EpBadov TapATTAEUpNS ETTIPAVEING: E,=2mp - v
OAIKO guBadov: E.\ = En + 2E;

‘Oykog TrpiopaTog Kol KUAivdpou
&  Oykog Tipiopartog: V= (eupadov Baong) - (Uyog)
& 'Oykog KUAivdpou: V= 1rp2u



NMupapida

&

Mia TTupapida Aéyetal Kavovikn, av n BAaon Tng €ival Kavovikd TTOAUYwVOo Kal N
TTPOBOAR TNG KOPUPNG TNG 0Tn Bdon €ival TO KEVTPO TOU KAVOVIKOU TTOAUYWVOU.

EpBadov kavovikAg Trupapidag: E, = %(ﬂspipsTpog Bdaong) - (aréoTNMA)

Eo = E, + Eg

‘Oykog TTupapidag: V= %(sppaaév Baong) - (Uwog)

&

Kwvog AéyeTal To 0TEPES OXAPA TTOU TTAPAYETAI ATTO TNV TTEPIOTPOPN EVOG 0pBoyw-
viou TpIywVvou yUpw aTrd dia KABETN TTAEUPA TOU.

EpBadov emIQAVEING KWVOU: E,, = mpA

E,\ = Ep + Eg = pA + 1rp?

- - 1
OyKOG KWwvou: V= gnp2u

&

2@aipa eival To OTEPEG OXAMUO TTOU TTAPAYETAI, AV TTEPIOTPEWOUUE €vaV KUKAIKO
OioKo yUpw atrd uia dIANETPO TOU.

EuBadov opaipag: E = 41p?

‘OyKkog oaipag: Voo = %np?’



MEPOZ A’

EEiowoeig — AVIOWOEIQ

1.1 H évvoia Tng peTaBAnTiq
— AAYEBPIKEG TAPAOTACEIG

B EPQTHZEIZ KATANOHZHZ=
ERa)— i, p)— iv,y) > i,8) — i
Elar pA v)B T

Ela)— iv,B)— i y)— ii, 8 — ii

Bl AZKHZEI=:

BN o) 3x+12, B) (x+Y)-9 y) 2x+2(x-2)
19

E 0) 5x, B) X+ mx

EX q) 17x, B) -16q, y) 27y, 8) 4w, €) —2x+1, oT) 2B

n a) 5xy, B) 7w+5aq, y) 2x-2y, 8) —7x+4w

I} o) A=-9, ) B=-36

I} 0) A=0,1, B) B=1

a) BMI: 28,4 -1°5 BaBudg maxuoapkiag yia dvdpeg
B) BMI: 31,7 - 2° BaBudg naxuoapkiag yia yuvaikeq

1.2 ESicowoegig a’ Badbuou

Bl EPQTHZEIZ KATANOHZHZ=
EN o) 30,B) 7, y) 24, 3) -3,€) -9, 01) 7
ElaspAyd)AeA

Elo)— ii,p)— ivy)— i,8) — ii

Bl AZKHZEI=:

[ 1] Kdvovtag v enalrjBeuon Bpiokoupe dtt: a) dev eivat
AUon), B) dev eivat Ao, y) eival Adon.

B3 o) x=-22, ) y=1, y) t=—2

Bl o) x=4,8) y=11v) 0=

30 9
B o) x=-11,B) x=73. ) x=7
11
El o) x=-61,B) y=4,y) 0=
3 q) x=%, B) t=—26
1 12
o) x=—. B t=75
s ) x=175, B) x=3,9
9 | a) Ma p=2 Nivoupe my eElowon pe dyvwoTo To X,

B) yia x=7 AUvoupe Vv eEl0won [e AyVwOoTOo TO |,
y) adlvamn

AMANTHZEIZ TON AZKHZEQN

10 a) x=2 e MAeUPEQ 7, 7, 5 B) x=4 pe heupég 11,9, 9,
Y) n e€lowon 2x+3=2x+1 elvar adlvatn
m x=4, y=3, 0=65"

1.3 EmiAuon Tunwv

I EPQTHZEIZ KATANOHZHXZ

Eir s Er B-

Bl AZKHZEIZ:
[ 1] p=%

(2 PR

3 | p=%

7y-<

B - E-2xy
T 2x+2y

-

u

_2E-Bu

- £
s-a
B-"

_PP
Bn-f2

Q
c=-wg
_ Fr
m 9= ke

m Up= 2S—gt2

2t
E5 a) e=44)—273"*\3/ VYo | g) 9=54,63°C
0

EZ] a) D=11 nuépeg B) yia D=180, h=1090,3 m,
Y) yla D=360, h=2.251,6 m

1.4 Emiluon mpoBANHATWY HE TN XPHioN
e€loWOoEWV

I EPQTHZEIZ KATANOHZHXZ

E: BAs

B AZKHZEIZ:
n Av x elval To pétpo g piag ofelag ywviag kat 2x To
uétpo NG deltepng, TéTe X=30" kaL 2x=60°.
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E x=14 m.

B x=10 €m.

n To apxwd mocd eivar 1200€. O mpwtog ¢ilog mrpe
300€, o deltepog gihog mrpe 400€, o TpiTog pilog
mipe 500€.

B To TpWTO autokivnTo MEPLEXEL 54 ATpa kal To deUTEPO
TePIEXeL 27 AiTtpa.

I Eva7ta Aewpopeia Twv 8 atéuwv kat 5 Twv 14 atduwy

Mpérmel va au&nbel katd 4 m.

n To wpopiodo Tou Métpou elval 8€ kat Tou ZAkn 6€.

X Ta ot eivac 6.

IEG) <

51,5

\/

4x X—

x-8,5
B) o aywvag dpduou eivat 10 km, g koAUuBnong 1,5 km
kat g nodnAaociag 40 km.

1.5 Aviowoeic a’ Babuou

Bl EPQTHZEIZ KATANOHZHE
BN o) x+3<6, p) §<-%, Y) x-3>2,3) 5=-2, &) =4,

om) 3 <6, 7) -3x>-21, n) -4x=2

Ela)s BA VE A g2 oA 2 n)A 8)A

B AZKHZEIZ:
n a) x=4, B) x>-5, y) x<0, d) xz-%_

E a) w>%, B) x=0,y) 0°y<8, 8) t<-8

Ba) x>%, B) 0-x>-1,y) x>—¥, 8) x>11, &) w<-3,

ort) 0 t>-11

| 4 | a) —1<x<5, B) x>6, y) dev UNAPXOUV KOWVEG AUOELS,
0) y>14,2, £) -1<x=<3, oT) x>9

Bu) —-4<x=<9, B) -1<x<1,y) %s X < %

B u<s
Ko<

n Av x € elval Ta xprjuata g Maplag, téte (3x-14)€ eivat
Ta xprjuata g Avag Petd ) dandvn.

B Mpénel va ypdwel 16 <x=<20.

10 ! XPOVO opiag x> 150 Aertrd.

EE) 37,5<x<40.

MpaypaTikoi apiOuoi

2.1 Terpaywvikh pifa OeTikoU
apibupou

Bl EPQTHZEIZ KATANOHIZH=
ElaoApAys BT

Elo->3 1654 452 2555 36— 6
ERo)ABAY)ZAEAHADANE ) A I)A
E11)8B,2)B 3)E4A

B AZKHZEIZ:
E¥ a) 9,009, 90, B) 2 0,2 20,200, y) 11, 1,1, 110, 0,11,
3 12 20 6

6) E; ?1 7v ﬁ-

2 a)6,p)6,y) 18,3) 18

KX a) 9,8) 5.) 33, 3) 81, ) 4,
on 4412161 1251 391 51160

| 4 | YrniohoyiCoupe TIG TETPAYWVIKEG Pileq Eekvwvtag and
TIq am\oUoTEPEG.

X x=10, y=5, B=4, a=29, y=35, 0=77

n a) x=3, B) x=5, y) x=8, x=%
u=35

Kl 5=97

ﬂ x=2

E) a=5, B=12, y=15, x=8
E®] 0) Va<a<ce? B) Va>a>a?

B[] s [va [ V6] vae | vap
9| 4 S 2 6 6
36l49 |6 | 7 | 42 | 42
MapatnpoUpe 6t Vavp = Va-B.

13 va|[a
il L D A v
alis| 2| 4| 2|32
25(136| 5 6 % %
Mapatnpoulpe otL: Va_ ‘E

PATNPOUN : \/E_V‘B

B3 (o] 8 [Va | VB [Va+VB[Va+B
9|16 3 4 7 5
64| 36 8 6 14 10

MapatnpoUpe 6t Va+Vp # Va+B.
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2.2 ‘Appnrtol apiOpoi
MNpaypaTikoi apiOpoi

I EPQTHZEIZ KATANOHZHZ
na)A,B)Z,y)A,a)A,s)Z,oT)Z
EloABEYT, 3B

Bl AZKHZEIZ:

BN o) dppnog, prits, B) pTés, Gppntog,
Y) dppntog, pTég, pTog

B o) 1<V2<V3<VB<V7, B) V2<2<V5<V7,
y) V3<1+V3, 8) V2<V1+V2

EX a) 1,73, B) 2,23, y) 2,64, 3) 2,82

28 a) x=0, B) x=+V5, y) aduvarn, 8) x==V17
a=3,46 cm

I} a) a=8,48 cm, B) E=72cm?

2.3 MpoBARupaTa

B AZKHZEIZ:
BB E=400 cm? 3 £=151,38 cm?
X Bpiokoupe 61t KA=V5, AM=V10, KM=V/5, ondte T0
Tpiywvo KAM givat opBoywvio.
n BE=7,94 cm
B Epapudlovrag 1o Mubaydpelo Bewpnua umoloyiloupe
TV TPt MeUpd w¢ unotelvouoa (o’ mepimwon: x=V 164 =
=12,81) ] wg k&Be™ MAeupd (B’ meplrTwon: Xx=6).
ﬂ a) i) unoteivouca opBoywviou LoOOKEAOUG TPLYWVOU E
K&Beteq AeupEg 1 cm,
ii) unotelivouoa opBoywviou TPLywWVoU e KABETES
TAeUpgg 1 cm Kkat 2 cm,
iii) umotelvouoa opBoywviou TPLyWVoU e KABETES
TAeUPEG 2 cm Kal 3 cm.
B) XpnouuormoloUje Ta TUAMATA TOU EQWTHUATOG (Q).

25196 m BN 5 BéA
BElo 0dnydq uropel va kdvel avaotpo.

JUVAapTROEIQ
3.1 H évvoia Tng ocuvapTnong

I EPQTHZEIZ KATANOHZHX

Els By EXy EAs N (o) — i), (B) — i), (v) — i)

Bl AZKHZEI=:
Elo|x[3][2]-1]0]2
y [-11]-8

B) [x [ 2] 45

1 1 3
VI 21232
BPlox|3/-1]0]2]5
yl10] 2[1]5 |26
B)|x|3|2]0] 1]3
y| 2|4 [-2| 2|16

X y=1,08x

23 y=600+0,07x

100

Ba) y=30-X, B)y=——

B3 E=x® ka1 M=4x. Enopévag:
x|1]2 | 25| 5] 03
E{1]4]625]| 25| 0,09
M4 18] 10 | 20| 1,2

x[2] 4] 3] 1
yl[1] 7 [-14]-2

B a) Ze 2 wpeq Ba xel davuoel 140 XINOUETPA, VW 08 5
nUEPeg Ba €xel dlavioel 8400 x\bpeTpa, B) s=70t.

3.2 Kapteoiavég OUVTETAYHEVEG
Fpapikn mapdoracn cuvdpTnong

I EPQTHZEIZ KATANOHZHX
BB A 3),B(2,3), T(-2,-3), AR, -3)

nueilo | Zup/kd wg | Zup/ké wg | Zup/kéd wg
A P0G X'X mpogy'y npog O
(-2, 3) (-2, -3) 2, 3) (2,-3)
(3,5) (3,-5) (-3,5) (-3,-5)
(-3,5) | (-3,-5) (3,5 (3,-5)
(-3,-5) (-3, 5) (3,-5) (3,5)
(3,-5) (3,5) (-3,-5) (-3, 5)

Elo Ela)sB pAYBT
Elar,payasa

B AZKHZEIZ:

n A2, 3), B4, 0), I'(-3, 3), A(0, 4), E(4,-2), Z(5,-3), H(-2, 1),
(-5, 0), 1(0, 5)
Qg mpog x'x: A,(-3, —4), B1(2, %)

Qgmpos y'y: A3, 4), B2, —%)
7
Qqmnpog O:  A4(3,-4), B3(—2, E)'

ENa)At1,3) Be2-1) 23, BIAIB
Y) ArodekvieTal epapuslovtag to Mubaydpelo
Bedpnua.

BG)SKQ[S, B) 2kat3,y) 4 ka0

K3 o) V20, B) V32, ¥) 5, 8) 9

17 piha kaw 2h 77 30"

3 B) 64 cmHg, v) 0,75 km [N B) 19°C, y) 1,6 km
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3.3 H ouvaptnon y=ax

I EPQTHZEIZ KATANOHZHZ

Elo[x[2]46] BT
y| 51015

E H euBeia Tou MPWTOU OXUATOG B ©)

Bl AZKHZEIZ:

Elo[x[1[2]5] 7]10
y|3]6[15] 21] 30

B) y=3x

[ 2 | Apyovral OAeg and to O kaw and ta onpeia (1, 2), (1, 3),
(1, 5) avtioToa.

B Aigpxovtal kat ot dUo ard 1o O kat and Ta onueia (2, 1),
(2, -1) avtioToixa.

8 s=st.

B y=3X.

I Aépxeta and o O kat To onpeio (2, 3).
a=-3.

Ed o) y=12x vy)i) 846, i) x=5.83 €.

IE) o) y=1,12x, B) 2803, y) 223 €.

3.4 H ouvdpTnon y=ax+ B
I EPQTHZEIZ KATANOHZH=

Ilr Es1 — y=2X+2, g, = y=2X, & — y=2x-1,
ElAB - y=2, Al - x=-3, TA— y=—2, BA — x=3

ElaspaysEIr

B ASKHZEIZ:

n H y=%x diépxetal ard 1o O kat To onueio (2, 1). Me
TMAPAMNAN  petatdmion mpokUrTouv ol dAeg dUo
eubeleq.

E a) Eubeia mou digpxetal and ta onueia (1, —1) kat (0, 2),
B) nueubeia pe apyn To onpeio (0, 2), y) eubuypapo

TUAMA e dkpa ta onpeia (-2, 8) kat (5, —13).

B y=2x-3

n a) MuBaydpeto Bewpnua oto ABI, B) emaAribeuon

N y=0.2x+05.

K 0.-2, 0.

Aépxetal amé ta onpela (1, 1) kau (2, 0).

X A2, 2),B(1, 2), (1, 3), A2, 3), E=3T .

X o) y=200x-+100.

Ea) w=20-x P)y=150x, 0=x=20.

3.5 H cuvdptnon y= %

I EPQTHZEIZ KATANOHZHX
Elokay BlanrpAayzd)s

Blo- y=2 8- y==2 y—y=0.
Bl ASKHZEIS:

ERx[1[2[3]4]6]12
y|12] 6] 4a]3]2] 1

I8 o) u=5277,78 km/h, B) u=380:000

t
BElo[x1 2] 3[4[6][12]18]36

y |36 (18] 12 9] 6] 3| 2|1

Ta x, y eivat avtioTpdpwg avaioya. B) y=@, x>0.

MNepiypa@iki ZTATIOTIKA

4.1 Baolkég €vvoleg TNG ZTATIOTIKAG:
MANGUOHOG - Agiypa

I EPQTHZEIZ KATANOHZHZ

By Eis Elp

B AZKHZEIZ:

B o) 72, B) 30, y) 20, 3) 7, €) 16, oT) 72

B3 q) 12, B) 24, y) 42, 8) 60, €) 9, oT) 50

3 5] 4 ] 5 RE3A

B IMa Tov «A» gival 45%, yla tov «B» 35% Kat yla Tov «» 20%

a) 60%, B) 30%

B MAnBuopdg: To olvoho Twv omadwv. Asfypa: Ta 1000
dropa mou pwtrenkav. To defypa dev eival agémoto

[ 9 R delya mpénel va arnoteleiral and avopwnoug OAwv
TV NAKIGOV.

4.2 TpaPIKEG TTAPACTACEIG

Bl EPQTHZEIZ KATANOHZHZ=
EN1r 28,3844 56,68 FN1A 2B, 3B, 45, 5A

B AZKHZEIZ:
n a) 2000 : 80.000, 2001 : 110.000, 2002 : 160.000,
2003 : 130.000. Zuvohkd: 480.000, B) 33,33%
3 a) 300 paonrég, B) 24% [EN B) A:40, B:120, 160, A:80
3 o) 3 podntée, 5% N a) 105°
E B) TouAdixiotov 90’ peAeTd To 80% TWV AYOPLWV Kal TO

84% TWV Koprawwv. To oAU 120" peAeTd 1o 83% Twv
QAYOPLWV KAl TO 76% TWV KOPITOLWV.
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4.3 Katavop€g OuxvoTATWYV Kal |5 )M  ApiBusg : IXETIKEG OUXVOT.
~ < HNVUpATWV ZuxvornTeg (emi TOIG %)
GrETIREY guxveTiTov o0 1 s

B EPQTHZEIZ KATANOHZHS 12 645

BN 1r 2A 3B, 44, 5A 2 8 2581

[ 2 3 5 1813
4 20 4 5 1§13
0o 5 5 6 1935
%% 1 e 2 e84
B | e

ZGvoko | 100

3% 15
Z0voho:200f 100 | B) 15 nuépes,  Y) 51,61%

Bl ASKHZEIS: o ZXETIKEG OUXVOT.

[ 1| Ap1Bp6g MaIdiwv Ap1Bu6g amouciwv s (e o %)
SN B ST

| Zgvoo | 25 | 100 |

B) 68 %, y)H AB e ouxvémra 12%

(YW ZwoTég anaviioeig ZXETIKEG GUXVOT. (i ToIg %)

2uvoho 40 100%

2Uvolo 40 100%

5 ) ) ZXETIKEC OUXVOT.

B) 75%
2,000 L K3 a) 20.000 unohoyiotég
B) AUENOM: 2002, 2003. Meiwon: 2001, 2004 9l Mdpka HY | Zuxvorneg
a) ApIBp6G , ZXETIKEG QUXVOT.
- Suvérres | HETRES U B 0
- - 20000

|_ZGvoro | 10 | 100 | Y) 45%

D s zssaa |44 Ouadorroinon mapampenoswy
S 18 5294 BN EPQTHZEIZ KATANOHZHZ
N8 2.5 |EEwmBoran

“Sovolo | a4 | 100 |
I [  0-4 4-8 B-12 1216 16-20
Suxvemmreg | | | ||

DN 005 102 0,25 08 02
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B ASKHZEIS: e )
BN o) H ouxvémta mou Aeinte eivar 24 0-2 50 o5
(2 ) 2-4 40 20
0-2 8 4-6 60 30
] I 6-8 30 15
4-6 15 8-10 10 5
6-8 8 10-12 10 5
8-10 4
B) 4,4
(3 )
0-4 1 24,72
4-8 5
8- 12 4 o ii) M= 49,9
12-16 11 45 1
16 -20 9 46 1
47 B
48 1
2 B 49 4
200 - 220 8 5 3
220 - 240 4 — -
240 - 260 7 e 2
260 — 280 7 = i
280 — 300 4 — -
B O1 ouxvdTtnTeg yla Vv Kabe kAdon eival 28, 32, 12, 8
avtioTolxa. B) i)
4.5 Méon Tipf - AiIGueocog :ﬁ::; i
B EPQTHZEIZ KATANOHZHZ=
49 - 51 7
gAErBBﬂa)A,p)r,v)A —
A 53 - 55 3
Bl AZKHZEIZ:
4 127
Ela)7.855v-7.9 5 iiy M= 50,4.
B2 q) 15 8) 2, y) 101, 8) -1 i) H T M.
EY a) 17,9, 18,6, B) O padnmic B, ) 18, 19
28 a) 199,9, ) 200, y) 200,58
a)
10 5 16,67
12 5 16,67
14 9 30
16 6 20
17 2 6,66
18 3 10
B) 14,14
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MEPOZz B’

Eppada emimedwv oxnpaTwyv
Mubaydpeio Bewpnpa

1.1 EgBadov emimmedng emPpAaveiag

B AZKHZEI=:

Kl 1o oxua A
E Kat ta tpia €xouv eppaddv 39.

Eo

B)

1.2 MovAadeg HETPNONG EMPAVEIWV

Bl EPQTHZEIZ KATANOHZHZ=
BB 22 30 4A 5B 6A
BEdiA 2B 3r 4B 51 6A 7B 8A 9B 10r

B AZKHZEIZ:
BB 32 cm2=0,0032 m2
127km2=127.000.000 m?
12720 mm2=0,01272 m?
1280 mm2=0,00128 m?
B3 12 m2=120.000 cm? 175 dm?=17.500 cm?
456 mM2=4.560.000 cm? 136 m2=1.360.000 cm?
3 km?=30.000.000.000 cm? 1750 mm?=17,5 cm?
256 km?=2.560.000.000.000 cm?
[E¥ 12 km2=12.000.000.000.000 mm?
431 m?=431.000.000 mm?
17 dm2=170.000 mm?
236 cm2=23.600 mm?
3 7233 mm?=0,000000007233 km?
4321 cm?=0,0000004321 km?
6322 dm?=0,00006322 km?
14632 mm2=0,000000014632 km?
560 M2=0,00056 km?

312 cm?=0,0312 m?
710 dm?=7,1 m?

212 dm?=2,12 m?

79 km2=79.000.000 m?

Bl o) 13850 mm?=0,013850 m?
670 cm?=0,067 m?
13,7 dm?=0,137 m?
13850 mm?<670 cm?< 13,7 dm?<0,23 m?<0,48 m?
B) 32 dm2=0,32 m?
23270 mm?=0,02327 m?
1356 cm?=0,1356 m?
23270 mm?< 1356 cm?<32 dm?< 1,23 m?
E a) m?, B) km?, y) otpéuua, 8) cm?, €) cm?

1.3 EpBada eminmedwv oXnuarwv

B EPQTHZEIZ KATANOHZHX
Bl i, 2r, 3B, 4A, 56 6B, 7A, 8B
X 1, 2r, 3A, 4A, 5A, 6, 7B, 8A, 9, 10A, 11T

I AZKHZEIZ:
Bl =225 cm?
X ==12.600 cm?
[ 3| YroAoyifoupe 1o euBAdOV TOU POL OXNMATOG KAl TO
eppaddv Tou kitpvou oxfpatog, Ta omoia eival (oa
ue 480.
[ 4 | a) Mapampoupe TI§ lAOTACELG TOU TPLywvou AEA.
B) Zuykpivoupe Ta epPadd TwV TPYWVWV HE TO
€UBASOV TOU TETPAYWVOU.
B Eivar E,=E,=x?+3x.
E E=64 cm?
To kéaTog Ba eival 11.477,76 €.
B ZUyKpivoupe TIG JlAOTACEIG TWV TPLYWVWV e TIG dla-
oTdoelg Twv 0pBoywviwy.
n a) Oumeupég Twv TPLyOvwy eivat 18 m kat (30—x) m
B) x=6m.
10 a) Zuykpivoupe ta epBadd Twv TPYOVWY e TO eupa-
SV TOU TETPAYWVOU.
B) Zuykpivoupe ta (MAB), (ANB) pe ta (MAB), (NI'B)

avtioTouya.

m E,=15cm? E,=12 cm? E;=7,5cm?
E,=16 cm? E;=16 cm? Es=15 cm?
E,=9 cm? E;=16 cm? E,=18,5 cm?
E,,=10 cm? E;;=11cm? E,=22 cm?

EA (ABra)=22,5 cm2

m x=10 cm, x=6 cm, x=10 cm, x=6 cm.

m E=60 cm? E=34 cm?, E=32cm?
E=24 cm? E=81cm? E=12,5cm?.
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BB E=1691p
K3 E.=34m Eror=12 m?
E,.=4,5m? E, =12 m2
Eynpo=11,25 m?
B) Ess=11,25 M2, y) Eg,,=53,75 m?
a) 56800 €, B) 1136 K\rjuaTa

E\pap=9 m?
E =75 m?

1.4 NMubayopeio Bewpnua

I EPQTHZEIZ KATANOHZHX

ErB:Hr A

I AZKHZEIZ:
Elc-16m’ E=676m> E,=0,36m.
E Epappdloupe To Mubaydpelo Bewpnpua.
[ 3 | a) Eeapuoloupe to Mubaydpelo Bewpnua yia tnv
TPéda 6 cm, 8 cm, 10 cm.
B) Epapudloupe to Mubaydpelo Bewpnua yla Tiq
TP1édeg 12 cm, 16 cm, 20 cm kat 3 cm, 4 cm, 5 cm.
¥ c=64 dm?
Be=541m
B Arodewvioupe 6t yovia A givat 0p8r e EQapuoyT
Tou Mubaydpelou BewpriuaTog.
M=40 dm, E=96 dm?
n x=4m.

u O tomobeoieq A, A.

TpiywvopeTpia - Alavuopara

2.1 EgpanTopévn o&ciag ywviag

I EPQTHZEIZ KATANOHZHXZ

Eir Hos p2
3 5

BO—H,(p—)%’(,_)—)gyy—)§

I AZKHZEIZ:
Elo)x=69 B)x =119
Yx=1664 & x=10
E Epyalduaote dnwg oty epappoyr 2.
E ‘Exoupe 6t Al = 6,93 cm, Bl = 8 m, B=60°,
eupadov E = 13,86 cm? kat u = 3,46 cm
(to UYog armdé to A).
H andotaon eivat 34,93 m.

BEnr=1074m.

Bo XapTaetdq Bploketal oe UPog Tepimou 103 m.

25 35
a) BA = (90-x) cm, B) epb = 90 Y ePo = >

8) Ta kK\douata Twv epwtnudtwv (B) kat (y) elval ioa
yax = 52,5 cm.

2.2 HpiTovo Kal ouvnuiTovo o&giag
ywviag

I EPQTHZEIZ KATANOHZHZ
Elor pB ya 3r

EH: s B2 Hp,j5 «a op

Aoz p= YA 3) A,
oms 9z, mA 8=

Il o) 1B, owALB = A8 ) ABT, nuABr= At

€) 2,

AE

Y) AET, ouvAEl = EF.

Bl ASKHZEIZ:
Kl o) npa = %, OWA =

B) nUA = 0,94, ouvA = 0,35, nul" =0,35, ouvll = 0,94
y) nuB = 0,79, ouvB = 0,61, nul =0,61, ouvl = 0,79

4
2 VAR

IEX Xonowonowotpe Tig aviodtreg npw < 1 Kat ouve < 1.
Bdor=15m Ar=6m, BA=9m.

3 4
5 nulr = %, ouvl = 5

2.3 MeTtaBoA€g nUITOVOU, CUVNHITOVOU
Kal EQATTOHEVNG

I EPQTHZEIZ KATANOHZHZX
Elor pr

BEo: pAr y)= A A on:

I AZKHZEIZ:

nq) x=7,04cm B)x=267cm

BEdo)x=11,01cm B)x=574cm
d)x=493cm ¢€)x=596cm.

B Ta PAKN TWV CUPUATOOXOWVWY TIOU QVTIOTOLXOUV OTIq
ywvieg 55° ka1 70° givai 9,77 m kat 8,51 m avtioTtolxa.

EdAr=10m AB=974m

B o) nus6° > npd7° > np20° > nuie’
B) ouv20°> ouv25° > ouv28° > ouv36°

Y) X =42cm
Y) x = 4,77 cm

Y) €p89° > gp51° > gp22° > g18°
BB =15m TrA=12m
AH = 19,56 m, AM =369 m
B s- 6871
ouv89,05
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2.4 O1 TPIYWVOUETPIKOI apiOpoi Twv
YwVi®v 30°, 45°, kai1 60°

I EPQTHZEIZ KATANOHZHZ

Elo ) p i), v) i,
d) —v), ¢€) —iii), oT1) —>v)
[ 2 3}

Elorpzyzdze: ElA

B AZKHZEI=:
n a) a= %5 cm

a) B=7cm a=7V2cm
[ 2 | a) Epapudélovtag to Mubaydpelo Bewpnua aro-
delkvUoupe 6Tt To Tplywvo eival opBoywvio oto B.

5 12
BMMA = 13 OWA= 7%

B_sv_m

B ExkteloUpe TIC MPAEEIG MeTA amd avTIKATdoTaon Twv
TPLYWVOUETPIKWV APLOWY.

Boar- 28 gpa= 22 yaoy
2 2

BB =2598m

BB =4/2m, M=%m

EdAB +Br+ra=3vV2+6+2/3m

Ed )5 =30° B)AE =4V3cm y) EA =9,1cm

BEln=18+4/3

Edra=7+2v3

11 Mpwto Ba ¢pBdAcel To omoupyitt and to B.

EA 1599 m

2.5 H €vvoia Tou diIaviouaTog

I EPQTHZEIZ KATANOHZHZ

Eos B) A, VA 3) A, g) A
[ 2 PP Bz VA 3) A, g) A
Elo AB=Ex =0T =20

B) AZ =BO =TA =OE

y) |BF| =|EZ| =|EQ| =|EA|
4

—> — —> —
Kl oc: A =EA,F =AZ

AvtiBeta:
B Aev eival (oa.

B v.¢ v
Bl c =vioem, (Bl =V2em, Y] =4cm, (3]
E I'Icpqmpofma 6tL To ABIA eival mapaAAnAdypapo.

~> = — — =
Bo @ =3, ¥ =g =T ka
—>
L
4

=5cm

Eo F1. Fa, )Km(F?, F., B)
B s, F). (s, F) (F, ) (B, R,
3 F,, F

, , , - — —> , - —>
€) loapérpaéxouvtaF,, F,, F, kaBwg katta F5, Fs .
2.6. ABpoioua Kai diapopd SIavuouaTWwV

I EPQTHZEIZ KATANOHZHZ
Elor pB v, 9B, A
Blo) AB + BA = AR, B)BI =BA +
— — —> — —>
y) [B -TA = AB, 3) Al = AB
Eis Eo. pr.yA 3B

AT,
— —
+BA +A

B AZKHZEI=:
nEcpappéCouus ™ MEBODO TOU TMOAUYWVOU 1) TOU
TTapaAANAoyPApUOU.
EloA, po, yar
— —> —
Edo) A", p)BA, yAr
Bl Eva O\eg oL dlapopég (oeg.
Eo A", BEE YA, §AA

—

n XpnotuoroloUpe Tnv lodtnta MM = MB apou to M
elvat yéoo tou IMB.
—> —> —> —
m XpnoortooUpe Tig 1odmreg NI' = -NA kat AM = -BM.

2.7. AvdAuon diavuoparog o€ dUo
KABETEGQ OUVIOTWOEG

I EPQTHZEIZ KATANOHZHX
Elos pr yA
Br Hs

Bl ASKHZEIS:
Bl 8,=135V2N F| = 15000V3 N

A 5 =8, = 100v2N Bl B, |=400N
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MéTpnon KUKAou
3.1. EyyeEypaUHEVEG YWVIEG

I EPQTHZEIZ KATANOHZHX
BN Evyeypaupéves: a,n
Elos pA

Elo-A pB B3I
Br Hor. pr. B 3T

B AZKHZEI=:

Elo o=110°,0=250° B) ¢ =30°, w=40°
y) $=30°,w=60°

Bl Avs = 135° [EX mN=95°[E] ¢ = 30°

Bl A = 180°, AB =45°, Bl = 135°, Al = 45°

B A=30°B=60°,Br=3cm, Ar=3V3cm,[ =90°
Edx=65,y=80°

EBEX A= 120°,B=50°, T =60°, A=130°

Elo =60

Enikevtpeg: v, €, 6

3.2 Kavovika moAuywva

I EPQTHZEIZ KATANOHZHXZ

Elor B vB 8B or
Eor pAr ya
BO)B BB y)I 8B ¢€B omnA
I ASKHZEIZ:
mAr6og ywvia KEVTPIKA
TAEUPWV | KavoVIKOU ywvia
TTOAUYWVOU
g 60° 120°
5 108° 72°
6 120° 60°
10 144° 36°
szpmrj ywvia ;
ywvia | kavovikol
TTOAUYWVOU
15° 165°
30° 150°
72° 108°
20° 160°
B -0 How=60",¢0=10 Edv=12

B a) dev undpxel, B) dev uAPXEL.
E Epyaléuaote 6nwe otnv eQappoyr 2.
To teTpdywvo €xel ywvia (on e Tnv KEVTPLKN Tou ywvia.

n AnodelkvUoupe 0Tt OAeq oL MAeUPEQ eival {(oeg pe KA,
émou KA = AB kat urtohoyiCouple TIq YwVieg.

3.3. Miikog KUKAOU

I EPQTHZEIZ KATANOHZHZ

Bl Aciapo[ 5 [ 6 | 4 [ 3 [ 2 | 9

Mnrkog |31,4 | 37,68 25,12 18,84 | 12,56 | 56,52
KUKAOU L
Hs
BOL)\éYOlsival: Lo l, L - 3, L -3
L 2 L 3 L
[
2p 4p 6p
I AZKHZEIZ:
n H Slapopd sivat %
Ep=0,56m Ba) 25cm  B)5T

n a) 2mpog 1 B) 2 pog 1 B 188,4 cm
E 4 OTPOPEQ 318,47 OTPOPEQ n 6.369,43 km

3.4 Mikog ToEou
Bl EPQTHZEIZ KATANOHZHZ

Bl oo~ 5. 60°— 5, 180"

270°— 3, 45— 7 360°— 2n
[ 2 [N
B} 1650 oe poipec |30790° 135°|225°100°|210°60°|270°
T6Eo og aktivia % % %ﬂ %n %ﬂ %n % 3?11
Bl AZKHZEIZ:
BB [ 7650 e poipeg[60°] 15° [ 120° [ 270°] 180°
ToEo oe axTivial % 1“—2 2?11 %r[ m

B¢=mn El¢=157cm E1¢=157cm
Bp=200m

E Eival {oa pdévo av eival Té€a tou (Slou 1y (owv KUKAWV.

n 3n
.- 2 cm, €a= 5

n
g cm, le= - cm

2
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3.5 EpBadiov KUKAIKOU TOEou

I EPQTHZEIZ KATANOHZHZ

E:sHs H2
Y Activapkikhou | 5cm | 3cm [25cm | V300
EpBadsv kukhou E| 78,5cm?| 28,26cm?(19,625¢cm?| 942cm?
B Aktivap | Mnkog L EpBadov
1cm 6,28 cm 3,14 cm?
2cm 12,56 cm 12,56 cm?
3cm 18,84 cm 28,26 cm?
4 .cm 25,12 cm 50,24 cm?
pcm 6,280 cm | 3,14p%2cm?
2pcm 12,56p cm | 12,56p2 cm?
3pcm 18,84p cm | 28,26p% cm?
4p cm 25,12p cm | 50,24p? cm?
B AZKHZEIZ:
np=100m EE=15,7cm2

EdL.=314cm E=785cm?

[ 4 | Karaokeudloupe KUKAO pe aktiva p = 14,14 cm.
BElo=-169cm B E=0,1256 m? = 1256 cm?
E=5652cm> [F¥ 12,56 cm.

3.6 EpBadov KUKAIKOU TOMEQ

I EPQTHZEIZ KATANOHZHZ

n aktiva KUKAoU | ywvia KUKAIkoU Topéa|  euBaddv
p=2cm u=60° =%ﬂcm2
p=8cm M= 45° E = 8mcm?
p=3cm u=120° E = 3ncm?

Ep=90m, E = 27 cm?

EH: A: Ha

B ASKHZEIZ:

El.=45 BEo=19%5m

EdE = 1256 cm? BB E = 508,68 cm?

B E =55cm? ﬂ E = 4893 cm?

a) E = 38,88 cm? B) E = 38,88 cm?
Y) E =50,24 cm? 3) E = 13,76 cm?
€) E =236,48cm?

EJ E=3135cm?

FewpeTpIka oTeped
MéTpnon orepewv

4.1 EuOegieg Kal emMiMeda OTOV XWPO
Bl EPQTHZEIZ KATANOHZHZ=

B:B'B:BA'B:B:E:BsBE 2

B AZKHZEIZ:

Il o) AB, EZ, AA, EO, B) AT, OH, EZ, y) EA, EO, ZB, ZH

B a) MapdMn)o eival To eninedo mou opiletal and Tiq
eubeleq M'A, AZ, B) Ta enineda mou opiCovtat and
Ta (euyn (AE, EA), (EH, HZ) kat (BH, HZ) téuvouv
10 p otig AE, EH kat ©H avtioTota.

38 =10, Bl AH = 13cm

E a) Eival kdBeteg ota tepvopeva ledyn (Al BN kat
(AB, AN ota onpela Toung Toug I, K avtiotoixa.
B) K = 6V2 cm

39m.

4.2 Ztoixeia kKal eupaddv mpiocparog
Kal KUAivdpou

I EPQTHZEIZ KATANOHZHZ
El or.ps v HEosps EHaorpr

B AZKHZEI=:

[ 1] 8 7 4 5 05

5 10 6 28 10
40 70 24 14 5

B -112cm
[ 3 | 2 3 2
3 5 5
4 2 13
5 4 4

45 40 80 80 45

o U1 N W
[$ 100 \C RN \C IS |

B s «néyoopa, B E, =240 + 8V3 cm?
[ 6 | Xpeldomkav 16 m? Upaoua.
a) E,.=942cm? Kat
B) E.=7536cm? Kau
y) E.=502,4cm? kar  Eg = 541,65 cm?
8) E,=502,4cm? Kat E., = 602,88 cm?
3 2 10 10 1
5 4 1 2 9
942 50,24 62,8 1256 56,52
150,72 75,36 690,8 7536 62,8

E., = 150,72 cm?
E., = 100,48 cm?

EY 961¢<
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4.3 ‘'Oykog mpioparog Kai KuAivdpou
Il EPQTHZEIZ KATANOHIZH=

12885
3 7 6
36 56 30

22 9 20
4 8 6
88 72 120

2cm  4cm 6cm 8cm
16m cm? 32m cm? 48m cm? 641 cm?
48m cm? 64m cm? 80 cm?  96m cm?
32m cm® 64m cm?® 96m cm?® 128m cm®

I AZKHZEIZ:
Elo) E =60cm? B) E,=72cm? y) V=30cm®
BEvV-=216/3cm?
B AvtikabiotoUpe Ta dedopéva oTov TUTOo Tou E,.
n a) E, = 18cm? nepipeTpog = 22 cm
B) AB =2cm, A =10cm
Bo=462cm, V = 1407,45 cm®
B a) 120mcm?® B) 20000 mm?
28,26 mg miooag.

4.4. H mupapida Kal Ta oToIXEia Tng

I EPQTHZEIZ KATANOHZHZ
H A:-BH:-EA\B B:HrBAs Ar

B AZKHZEI=:

[ 1] 8 12 6
12 8 10,58
10 12,65 8
240 202,39 169,32
384 256 336

E V =480 cm?®

Ed e, =324cm

n a) E,=144cm? B) E, = 225 cm?

B a=11,1cm

Bc =320cm?, V=512cme
E,,= 62,35 cm?

EAVh =1 Tote SL :l.
vV, 9 a 3
KB}V = 1200 cme
o) E =171,7cm?
Y) V= 249,42 cm?

B) E,\ = 265,23 cm?

4.5. O KWVOG Kal Ta OToIXEia Tou
B EPQTHZEIZ KATANOHZHZ

B A: BH: A:Bs3ArHE-
|8 =N o il 10

Bl AZKHZEIZ:

[ 1| 4 8 10 67

3 6 4 6
5 10 108 9
37,68 301,44 167,47 25245
47,1 1884 13527 169,56

E a) 2mé, B) 4md, y) 8md

E o vepo dev Ba Eexeloel.

n Touhdyiotov 5,04 m.

BV, = 301,44 cm?, E,, = 241,28 cm?
E V = 335 cm?®

Mo 5=75.8 =48

EBEdo) E, =4082cm? )V, =628 cm®
E 1570 m? Upaopa.

m Mepirou 60 min.

4.6. H opaipa kal Ta oroixeia Tng

I EPQTHZEIZ KATANOHZHZ

B:-A:- B: A BA:
Brid: BHr B2

Bl AZKHZEI=:

KA
1 2 10 6
4n 16m 400 144n
4 32m 4000
3 3 3 288n
B.
im 10cm 3,2dm 8dm 3m
4nm?  400mem? 40,961 dm? 2561 dm? 36m m?
43" m? % cm® 43 69m dm® 68267mdm? 361 m°
BEdE=5024cm?, V=335cm
EdE=10048m2 V=13397m?

¥ Ve 2,6 10 avtioToiya. B 157 kna XPWUA.

E Ol KiTplveg prmdAeg €xouv PeYAAUTEEY OUVOAIKY €mtl-
PAvela Kal YeyaAuTtepo guVoNkd GYKO.

O dykog mou aropével eival 244.053 cm?,

BEls-50cm BV =20096cme.
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254 TplywvopeTpikol aptBuol ywviwy

TPIFTQNOMETPIKOI APIOMOI TQN FQNIQN 1° - 89°

Mwvia Fwvia

(0€ poipeg) nuiTovo GUVNPITOVO | EQATITOHEVN (0€ poipeg) nuiTovo OUVNHITOVO | EQamTOHEVN

—h

0,0175 0,9998 0,0175 46 | 0,7193 0,6947 1,0355
0,0349 0,9994 0,0349 47 | 0,7314 0,6820 1,0724
0,0523 0,9986 0,0524 48 | 0,7431 0,6691 1,1106
0,0698 0,9976 0,0699 49 | 0,7547 0,6561 1,1504
0,0872 0,9962 0,0875 50 | 0,7660 0,6428 1,1918
0,1045 0,9945 0,1051 51 0,7771 0,6293 1,2349
0,1219 0,9925 0,1228 52 | 0,7880 0,6157 1,2799
0,1392 0,9903 0,1405 53 | 0,7986 0,6018 1,3270
0,1564 0,9877 0,1584 54 | 0,8090 0,5878 1,3764
10 | 0,1736 0,9848 0,1763 55 | 0,8192 0,5736 1,4281
11 0,1908 0,9816 0,1944 56 | 0,8290 0,5592 1,4826
12 | 0,2079 0,9781 0,2126 57 | 0,8387 0,5446 1,5399
13 | 0,2250 0,9744 0,2309 58 | 0,8480 0,5299 1,6003
14 | 0,2419 0,9703 0,2493 59 | 0,8572 0,5150 1,6643
15 | 0,2588 0,9659 0,2679 60 | 0,8660 0,5000 1,7321
16 | 0,2756 0,9613 0,2867 61 0,8746 0,4848 1,8040
17 | 0,2924 0,9563 0,3057 62 | 0,8829 0,4695 1,8807
18 | 0,3090 0,9511 0,3249 63 | 0,8910 0,4540 1,9626
19 | 0,3256 0,9455 0,3443 64 | 0,8988 0,4384 2,0503
20 | 0,3420 0,9397 0,3640 65 | 0,9063 0,4226 2,1445
21 0,3584 0,9336 0,3839 66 | 0,9135 0,4067 2,2460
22 | 0,3746 0,9272 0,4040 67 | 0,9205 0,3907 2,3559
23 | 0,3907 0,9205 0,4245 68 | 0,9272 0,3746 2,4751
24 | 0,4067 0,9135 0,4452 69 | 0,9336 0,3584 2,6051
25 | 0,4226 0,9063 0,4663 70 | 0,9397 0,3420 2,7475
26 | 0,4384 0,8988 0,4877 71 0,9455 0,3256 2,9042
27 | 0,4540 0,8910 0,5095 72 | 0,9511 0,3090 3,0777
28 | 0,4695 0,8829 0,5317 73 | 0,9563 0,2924 3,2709
29 | 0,4848 0,8746 0,5543 74 | 0,9613 0,2756 3,4874
30 | 0,5000 0,8660 0,5774 75 | 0,9659 0,2588 3,7321
31 0,5150 0,8572 0,6009 76 | 0,9703 0,2419 4,0108
32 | 05299 0,8480 0,6249 77 | 0,9744 0,2250 4,3315
33 | 0,5446 0,8387 0,6494 78 | 0,9781 0,2079 4,7046
34 | 0,5592 0,8290 0,6745 79 | 0,9816 0,1908 5,1446
35 | 05736 0,8192 0,7002 80 | 0,9848 0,1736 5,6713
36 | 0,5878 0,8090 0,7265 81 0,9877 0,1564 6,3138
37 | 06018 0,7986 0,7536 82 | 0,9903 0,1392 7,1154
38 | 06157 0,7880 0,7813 83 | 0,9925 0,1219 8,1443
39 | 0,6293 0,7771 0,8098 84 | 0,9945 0,1045 9,5144
40 | 0,6428 0,7660 0,8391 85 | 0,9962 0,0872 11,4301
41 0,6561 0,7547 0,8693 86 | 0,9976 0,0698 | 14,3007
42 | 0,6691 0,7431 0,9004 87 | 0,9986 0,0523 | 19,0811
43 | 0,6820 0,7314 0,9325 88 | 0,9994 0,0349 | 28,6363
44 | 0,6947 0,7193 0,9657 89 | 0,9998 0,0175 | 57,2900
45 | 0,7071 0,7071 1,0000

OO |IN[O|O|h(WIN







Bdoei Tou v. 3966/2011 1a di1dakTIKA BIAia Tou AnuoTikou,
Tou [Nupvaaoiou, Tou Aukeiou, Twv EMA.A. kal Twv EMA.Z.
TuTTwvovTal atd 1o ITYE - AIODANTOZ kai diavépovTal
dwpedv ota Anudoia ZyoAeia. Ta BiBAia ptropei va
dlaTiBevTal TTPOG TTWANGCN, OTav QEPOUV OTN OEEIR KATW
ywvia Tou gutrpoaBé@uAlou Evdeitn «AIATIOETAI ME
TIMH NQAHZHZ». Kd&Be avritutto 110U diaTiBeTal Tpog
TTWANOCN Kal 8ev QEPEI TNV TTAPATTAVW EVOEIEn BewpeiTal
KAEWITUTTO Kal O TTapaBATng SIWKETAI CUPQWVA HE TIG
dlatagelg Tou dpBpou 7 Tou vopou 1129 1ng 15/21 MapTiou
1946 (PEK 1946,108, A').
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