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To Ynoupyeio MNaideiag kar MoAITiouoU opauaTiCeTal €va OXOAEIO MOU Ba €XEl OTO EMIKEVTPO TOU TOV KABE uabntr Kail
TNV KABE uabnTpia. Eva oxoAeio oto onoio 6Aa aveEdptnta Ta naidid eEac@aiiCouv OAa Ta epOdIa NoU XPEeIAlovTal,
Y10 VO PTACOUV OTO PEYIOTO TwV dUVATOTATWY TOUG. 2€ auTd TO NAaiolo, To Ynoupyeio MNaideiag kal MNoAITIouoU EXEl
OxedIA0EI KAl UNOMOIET PICIKEC OANAYEG OTO EKMNAIDEUTIKO UAG cUoTNPa, Kal Ta MaBnuaTikd €xouv npwTeUovTa POAO
OTIC GAAQYEG QUTEC.

MeTnvepapuoynTouavabewpnuévou AvaAuTikoU NpoypdupaToc MaBnuaTiKwy, 0IoKOoMoi, 01oTOXO0I, TONEPIEXOUEVO,
Ol LEBODBOI DIDAOKAAIAG Kal AEIOAOYNONG OTO PABNUA dIapOoPONOIoUVTAl. 2 TNPICoVTal OE AIEBVN ANOTEAECUATA KAI OE
DIEBVIC DOKIUAOUEVEG MPAKTIKEC KAl AapBAvouv undwn TiG IDIITEPEC DUOKOAIEC MOU AVTIWETWMICOUV Ta NaIdIA oTNV
Kunpo katd TN petdBaon Touc anod Tn pia Babuida eknaideuong otnv AAAN.

H pIAocogia cuyypapng Twv VEWV eyXEIRIBiwY Twv MaBnuaTikwy eival avBpwnIoTIKA, PJE ENIKEVTOO TNV OAONAEUPN
avanTuén Twv pabnTwy, NOPEXOVTAC TOUC TA AMAPAITNTA NPOCOVTA KAl XAPOKTNPIOTIKA YIa MOIOTIKA {wn OTOV
oUyxpovo kKOouo. AiveTal IDIAITEPN EUPAcN OTOV EKCUYXPOVIOUO Twv MabnuaTIKwy, WOTE VA €XOUV AUECN OXEON KAl
EPapPOYN oTNV KaBNUEPIVA wn, va avanTuooouV TNV KPITIKA OKEWN KAl TN ONUIOUPYIKOTNTA KAl YEVIKA VA CUVADOUV
LE TIC aVAYKEC TNC KOIVWVIAG pag Kal he Ta AvaAuTika Mpoypduuata Twv NAEioTwY Xwpwv Tne Eupwnng. Avdueoa
OTIC NPOTEPAIOTNTEC PAC €ival N avanTuén degoTNTWY ENAUCNG CUVOETWY NPOBANUATWY, WOTE T ONPEPIVG NaIdIA
KAl QUPIAVOI MONITEC VA ANMOKTANCOUV TETOIEG OEEIOTNTEC MOU VA NPOWBOoUV TNV avanTuén TNG dNUIOUPYIKOTNTAG KAl
TNC KAIVOTOWIAC, KATI Nou €ival IDIAITEPA anapaitNTo TN CUYXPOVN KOIVWVIa.

Ta véa eyxeipidia Twv MaBnuaTikav NEPIAaPBAVOUV NPWTONOPIAKES PEBODOUC Kal MPAKTIKES OIOAOKAAIQG Kal
aneubuvovtal oe OAa Ta NaIdId, WOTE VA IKAVONOIoUV TIG IDIAITEQOTNTEC TOU KABevOC. Ta naidid diEpEUVOUV TIC
MaBNUOTIKEC EVVOIEG PE TPOMO MOU UMOKIVEI TO eVOIAPEPOV KAl TNV NEPIEPYEIG TOuC. EmAUouV npoBAnuaTa TG
KABNPEPIVOTNTAG KAl €XOUV TN duvaTOTNTA VA KATAVONOOUV EVVOIEC KAl VA AMOKTNoOOUV OEEIOTNTEC AVAAOYA UE
TIC AVAYKEC Kal TIG MPOCOOKIES Toug. AEonoioUv, TAUTOXPOvVa, TN oUyXpovNn TEXVOAOYIa PE TPOMO NOU CUURBAAAEI
ANOTEAECUATIKA OTNV ENITEUEN TWV OTOXWV TNC PJABNUATIKAG EKNAIOEUONG.

Xpiotog Xar¢nabavaoiou
AleuBuvine AnuoTIKNg Exknaideuoncg
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MAOHMATA 1 KAl 2 [ JiYITEme

TTio kaTw TapouaidleTal £va TPIYWVIKO TTPioPa KAl pid TETPAYWVIKA TTUpapidd.

Tpiywviko mpiopa TeTpaywvikn nupapida

A mdpdmtAeupn £9pa
TapdmAguph £3pa TPIVWVIKA Pdon /
\ -«

/

TPIYWVIKA Pdo
Py h baon TETPAYWVIKA pdon /

8-8



(a) Na mepiypdyeic Ta oTeped Tou gival duvdTov vad KATAoKEUAaToUV, XpNOIHOTIOIWVTAC
Td TI0 KATW OXAUATA.

RROOO

8+9




(B) Na onpeiwoeig J 0Td TIpioHATA KAl TTUPAUiEC TTou gival duvaTov
va KATAOKEUAOTOUV, XPNOIHOTIOIWVTAC Td oXAHaTa amd To epwTnpa (a).

TpIywviko Tipiopa _— TpIywVIKA TTUpapida —_—
Kupog _— TeTpaywvikh Tupapida —_—
TTevraywviké mpiopa _— TTevraywvikh Ttupapida —_—
E€aywviké mpiopa _— E€aywvikh Ttupapida —_—
OpBoywvio TapadAANAETITTEDD OkTaywvikn Ttupapida —_—

(y) Me pdon Tnv epyacia gou oTa TTio TTAVW EPWTANATA, VA TTEPIYPAYEIC TA XAPAKTNPIOTIKA
TWV TPICHATWY KAl TWV TTUPpAMiOwV.

10 -8



Tpiopa (0opB6 mpioua) civail To aTeped Tou £xel OU0 TTapdAAnAeC Kai
id1ec ae péyeBoc paoccic. OAec ol tapamAeupeg £0peC Tou EXouv oxAua

opOoywviou.
/ paon
l
]

TTapadeiypara:

F
\
\
r---- -

OpBoywvio KUPoc
TapaAAnAemimtedo

9-11
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TpIywviko Tipiopa

-
-
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TTevraywvikov mpioua



TTupapida civail To aTeped Tov €x el povo pia pdon, n omoia civair duvarov
va £€xel To oxAua ommoloudATToTE TToAUYWVOU. OAec ol TapdmAcupeg £0peG
TNC £XOUV OXAHA TPIYWVOU.

Tlapadeiypara:
I
i
I
0
/L\
baon
TpIYWVIKA TeTpaywvikn TTevraywvikn
Ttupapida Tupapida Tupapida

913



APAZTHPIOTHTEZ

1. Na oupmAnpwoei¢ Tov Tivakda, 6TTw¢ oTo Tapddelyud.

: ) 2 xAua
2.TEPED Ovoyaoia Asp égttj)(\)/g %c)i(grlljg TTAPATTAEUPWYV
e0pwv
I |
| l
| l
OKTAYWVIKO 10 OKTAYWVO opOoywvio
Tpiopa

14 - 10
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2. TTolo oTepeod avTioToixei ae kAOe mepiypapn; Na ypayeic To katdAAnAo ypdupa.

Exel TpiywvikA pdon.
Exer 3 mapdmAsupeg
TPIYWVIKECG £OpEC.

Exel 7 €dpec.
Eivai Tupapida.

O1 mapdmAeupeg €0peC ToU

Exel mevraywvikn pdon.
Eivai mpiopa.

£Xouv axnua opBoywvio.
Exel 3 mapdmAcupec £8pec.

11+ 17



3. TTio kaTw Mapouoidlovral HEPIKEC TTAPATTAEUPEC
£0PEC €VOC oTEPEOU.

Na onpeiwaoeic Jom oTeped TA oTroid €ival

ouvarTov va mepitAaupavouv TIC TIo TTAvw £OPEC.

PR
O AD =N

18 - 11




MAOHMATA 3 KAl 4 "7 JXFTuee

(a) H Zogia xpnoipotoinoe mTAAGTIKEC CWANVEC
Kdl OUVOECDEIC, YId vd KATAOKEUAOE! TO HOVTEAO
EVOC TPIYWVIKOU TTpiopdToC, OTTWE @aiveTdl oTh
dimtAavh €ikova. TTéoec TAAOTIKEC OWARVEC Kal
TO0EC OUVOEDEIC XPNOILOTTIOINOE GUVOAIKA;

12+ 19



() O Avrwvnc dpxioe va kataokeudlel To HOVTEAO eVOC KUPoOU,
omwce @aiveTal ath dimtAavi eikova. T16oe¢ TTAAOTIKEG
OWANVEC Kal TTOoeC ouvOEoelC Oa XpelaoTei oUVOAIKA;

(y) H EipAvn éxe1 oTh 81aBcon Tng 6 TAAOTIKEC owARVEC Kal 4 ouvdéaceic. TTolo HovTEéAO
oTepeoU gival duvaTov va kataokeuvdoel; Na eme€nynoeic.

2013



APAZTHPIOTHTEZ

‘Bdpa civai n emimedn emgdveia evog otepeoU.

AKUN €ival To euBLUypappo TUAUA
TToU amoTeAei Thv Toph OUo €0pwv.

N

Kopuyn civai To anpeio TopAg / :
TWV AKHWV. Kopuen l
Tlapadeiypa: :
O kUPoc éxer 6 €dpeg, 12 akpég GKUF'\/[ ,J‘
Kal 8 KopUPEC. Z

14+ 21



1. O Kwotag kai n Maipn karaokeudlouv
Evad OTEPED, XPNOIHOTIOIWVTAC TTAAOTIKEC
OWANvVECG, oUVOEDEIC KAl KOPUATIA
UpAaopaToc.

Na oupmAnpwaeic oTov Tivaka

ToVv apIOué TWV TTAAOTIKWY CWARVWY,

TWV OUVOETEWY KAl TWV KOUUATIWYV
UQAoKAToC TTOU XphaoidoTroinoav Ta maidlid.

Koppdria
UpAaopaTog

TTAaoTIKEG

SWARVEC 2.UVOEDEIC

22 13



2. Na oupmtAnpwoei¢ Tov mivaka mou akoAouBei aThv emdpevn oeAida,
OTTWG 0TOo Ttadpddelyla.

14+ 23



Ovoua oTepeov Api1Ouocg edpwv | ApiOudc kopupwyv| ApiOUOC akpwv

A | Tpiywviké mpiopa 5 6 9

24 - 14



3. (a) Na ypdyeic To 6vopa KdOe aTepeoU oThV KATAAAnAN B£on.

INLSDAC

TouAdxioTov pia KUKAIKA €0pa Aev £xel KUKAIKEC €BpEC

TouAdxioTov
Hid KOpUYn

Aev éxel KopuPéc

15+ 25



(B) O kUAIVBpog éxel kKupTh emipdveld. TTolo dAAo aTeped,
amo Ta oxAHATA ThG TTponyoUHevng oeAidacg, €xel
KUPTA €TTIpAvElQ; KupTh

eMIpdveld

4. Na ypdyeic To dvopa Tou aTepeoU TToU TTeplypdgel KABe Ttaidi.

Eivai mtpiopa.
Exel 6 TeTpdywvec £dpeg,
8 kopuéc kai 12 akpéc.

26 15



Exel gia KupTh emipaveia
Kal 2 eTiTtedeC KUKAIKEG
ETIPAVEIEC.

Exel gia KupTh emipaveia
Kdl gia kopupnh. H pdon Tou
gival KUKAIKA.

15+ 27



MAGHMATA 5 KAI 6 [ JITIaT e

Na koyei¢ kal va JITAWaOEIC Td IO KATW avamTUyUdTd TToU UTTApXOoUV 0TO TTdpdpThid.
TToia amé autd Ta avamTiypara, otav OImMAwOoUv, kartaokeudlouv opBoywvio
TapdAAnAeTittedo;

A. B. r.

28 - 16
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APAZTHPIOTHTEZ

[ TeTpaywVvikA TTUpapida ]

0

3017

1. Na avTioToixioeig, 6TTw¢ oTo Ttapddelyua.

Lo R

[ Kupocg ] [ Tpiywvikn TTupapida ] [ KOA|v6pog]

VA




——

[ OpBoywvio tapaAAnAeTittedo ]

(]

17 - 31



2. Na pdAcic oe KUKAO To avdmTuypd, To oTroio 6Tav OiImAwOei, Oa oxnuaTios! To kKAO¢e
oTEPEO.

(a)
A
B8
r

3218
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3. Na ypdyeic 1o 6vopa Tou oTepeoU Tou Ba mpokUYel, av KaBe avdamTuypa OITTAwOEi.

(a) (B)

3620



(v) (3)

20« 37



(¢) (o)

38 20



4. Na oupmAnpwoei¢ Ta oXAKATaA TIou AgiTTouv o€ KABe TTepiTTWAON, WOTE vd OXNHATIOTEI
avdamTuypa Tou otav dITAwOcei Ba dwozet:

(a) TeTpaywviki TTUpapida (B) kUPo

<>

21+ 39



(y) TpIywvIKA TTupapida (8) opBoywvio TapaAAnAemimedo

40 - 21



MAOHMATA 7 KAI 8 @ E=EPEYNHZH

Na eionynBceic évav Tpémo uroAoyiopoU Tou apiBpoU Twy KUPWYV oTa 10 KATW opBoywvia
TapaAAnAemimreda.

é 8
A

22« 41
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@ DIEPEYNHEH

H AyyeAikn kataokeUaoe To opBoywvio mapaAAnAemimtedo mou mapoucidleTar oTh
dITTAavA €Ikova, xpnhoipotolwvTtac 24 KUpouc.

: , , A
KaBe kUpoc¢ Tou xpnoigotoinoe n
AYYEAIKA €ixe TIC TTIo KATW 01A0TACEIG: Oyoc
\J
1

HAKOG

(a) Na ppeic diapopeTikd opBoywvia TapalAnAcmimeda Tou eivar duvaTov vda
kataokeudoel n AyyeAikn, xpnoigomolwvrac 24 kKUPoucg Kal va oUPTTANPWOEIC ToV
Tivakad ThG eTtopevng ocAidag.

23+ 43



Aiaotdoeic oTtepeoU (cm)

, Oykoc (cm?®
Mnkoc (cm) TTAdToc (cm) Yyoc (cm) g (cm)

4 3 2 24 cm3

44 .23



(B) Na eionynBcic évav TpdTo utToAoyioHoU ToU OYKoU £vOC opBoywviou
mapaAAnAemitédou, He Pdon Thv gpyadia oou oTo epwThua (a).

23:-45



Oykoc¢ cival n TogéTNTA TOU XWPOU TTOU
kaTtaAaupavel Eva oTeped KAl AVTIOTOIXEI OTOV
ap1Oué Twv KUPpwWv pe akpn 1 povada tmou
xpelalovral, yid va oXnUATIOTEI TO OTEPEO.

O OYKoG £vOC KUPOU TTou £Xel HAKOG, TTAATOC
Kdl UYoG €vOC €KATOOTOU gival ioo¢ pe €va
KUPIKO EKATOOTOUETPO
Ilecmxlcmx1lcm=1cmd).

46 - 24



O oyYKo¢ £voc opBoywviou
apaAAnActitédou gival iocog
HE TO YIVOLEVO TOU HAKOUG

£TTi TOo TAATOCG £TTi TO UYOC TOU.

uyog

. /1 TTAATOC

HAKOG

Tlapadeiypara:
Oykoc opBoywviou TtapaAAnAemitédou:
6cmx3xcmx4cm=72cmd

4 cm

3 cm

Oykoc KUpou: 2.cm

2cmx2xcmx2cm = 8 cmd

24+ 47



1. Na umtoAoyioeic Tov 6yko kKABe aTepeoU, av KABe HIKPAC KUPoC €xel oyko 1 cm3.

(a) (B) (v)

48 - 24




2. Na uttoAoyioeic Tov 0yko kaBe doxeiou, av KABe HIKpAC KUPoC €xel oyko 1 cm?3 .

25+ 49







3. TTolo amd Ta o KATW KouTId €X€&l TOV HEYAAUTEPO OYKO;
Na aiTioAoyhoei¢ Thv atdvTnon oou.

A

25+ 51



4. Na utroAoyioei¢ Tov OYKO TWV TTI0 KATW OTEPEWV.

B.
7cmj

52 - 26

r.

5 cm

2 cm

15 cm

9 cm 6 cm

m-
= em 3 cm
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APAIZTHPIOTHTEZ EMNOAOYTIZMOY

1. Na ypayeic To ypdppa Tou kdOe oTepeol aThv KATAAANAN opdda, OTTwWC 0To TTAPAdElyld.

B. r. A.

, AHMHTPIAKA

54 .27



TTpioua TTupapida AMNO 0TEPED

27 - 868



2. (a) H ZwTia £xe1 6 KoppdTia améd XapTovi.

1cm

1cm

lcm.lcm lcm.lcm

1cm

2 cm

2 cm

2 cm

2 cm

56 -28

1cm

2 cm

2 cm

2 cm

2 cm

TTolo amé Ta mio KATW
oTepea eivair duvaTtov va
KATAOKEUAOE! N 2WTId,
XPNOILOTIOIWVTAC KAl Td
6 KoppdTia, Xwpic va Td
KOWEl;

(@ A
i
Rl 7
(B)




(v) Q : (p) O MixdAnc éxel 5 KoppdTia amod xapTovi.
o
o
o 3 cm 3cm  3cm 3 cm
o
o
® 3 cm 3cm
o
o
o 6 cm 6 cm
o
° 3cm 3cm 3cm 3 cm
6 o
(©) : 6 cm 6 cm
o
® 6 cm
/ o
o
o
o 6 cm
o
o

28 « §7



TTolo amé Ta mo KATW OTeEPEd eival duvaTOV vd KATAOKEUAOE!, XPNOIHOTIOIWVTAC
Kdl Td D KOPUATIA, XWPIC va Ta KOYE!,;

A. Tpiywvikh TTupapida B. Tpiywviko mpiopa

. opBoywvio TtapaAAnAemimtedo A. TeTpaywvikh Tupapida

3. Na ovopdoei¢ Ta o KATW oTEPEd KAl va YpAYelC TTOOEC E0PEC, AKHEC KAl KOPUYPEC
EXEl TO KaBéva.

A
Pt

i
|
|
M g

58 -29



2. TEPED Ovopaaia aTtepeou Aepalgzc\')/g ,ﬁ,‘zgg&i Aaprisz?/g
&
B
r
a

4.2 ¢ KAODe TePITTTWON VA YPAYEIC HId OHOIOTNTA Kal pia diagopd peTall Twv OUo
OTEPEWYV OXNHATWY.

(a)

Opoi6TnTa Niapopd

29 - 50



(B)

Ouoi1éTnTa Niapopd

(v)

Ouoi1éTnTa Aiagpopd

60 - 29



5. Na pdAcic og KUKAO Ta avamTuypata mou 6tav dimAwBouv, Ba dwaoouv Kupo.

(a)

(B)

(3) ‘

]

(o)

(v)

30 - 61



6. To mo kdTw oxAua Ba diImAwOei, WwoTe va karaokevaoTei KUPo¢. TTolog ap1Bus¢ Ba
PpiokeTal oTnv £€0pa amévavTi amo eKeivn Pe Tov aplBuo 5;

62 - 30



7. Na pdAeic o KUKAO To avdTITUYHA TTOU AVTIOTOIXEI 08 KABE O0TEPED.

@v%e o=
£ Y5

31+ 63







8. TTolo amé Ta mio KATW KOUTIA Xwpdel akpiPpwe
ToV i010 ap1Buo6 KUPwWvV pe To dITTAAVO KOUTI;
Na 1o pdAeic oe KUKAoO.

R

3265




9. H mo kdtw kaTaokeun £xel Uyocg 4 kupoug. TTéooug KUPoug Ba xpelaoTeic cUVOAIKA,
yia va @Tidfei¢c TNV KATAoKeun pe Uyog 8 KUPouc;

A. 24
B. 42
r.36

A. 32

10. Ta maidid xpnoipomoinoav 36 kKUPouc, yia va @Tidéouv
d1apopeTikd opOoywvia tapaAAnAcemitteda. Na Ppeic
TiI¢ diaoTdoeic dAAwvV opBoywviwv TAPdAANAETTITTEOWY TTOU
kartaokeudlovral pe 36 KUPoUG.

66 - 33
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MAGHMATA 1, 2 KAI 3 I

2 € Hia oXoAIKR ekONAwan UTtRpXav TPeIC TiToeC idlou peyéBouc. KaBe mitoa ATtav
XWpPIoUEVN 0€ i0d KOUUATIA.

e H >opia £épaye 2 KoppdTia amé Tnv miTod A.

e O AvTtpéac épaye 3 KoppdTia amé Thv mitoa B.

® O MixdaAnc épaye 4 koppdTia amo Tnv mitoa I .

® OAa ta maidid €épayav Thy idia akpIPwe ToooéTNTA TIiTOAC.

TTwe civai auté duvarov; Na e€nynoeic.

70 36



ToodUvapa ovopdlovral Ta KAdopaTta tmou ek@pdlouv To id10 HEPOC
Hiag emipdveldg i evog ouvOAOU OHOEIOWY AVTIKEIHEVWV.

TTapadeiypa:

w|r
11

o |
1

oo

37 T1
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http://illuminations.nctm.org/Activity.aspx?id=3510
37-73



(a) Na xpnoipgotoinoeic papdouc KAaopdTwy R To epappoyidio, yid va ypdyeic icodUvapa
kKAdopaTa pe:

(i) 1 (ii) 1

2 3

(Bp) Na e€nynoeic pe moio TpdTo Oa Ppeic 1008Uvapa KAdopaTa pe Td ﬁ, Xwpic T

xpnon Twyv pdpowv R Tou epappoyidiou. 12

74 .37



APAZTHPIOTHTEZ

1. Na okidoeic katdAAnAa, wote
va gxnuartioTouv 1codUvapa kKAdopara,
OTTW¢ OTO TTadpddelypd.

(a) :
Z =

TTapadeiypa:

(B)

3875






2. Na ypdyeig oe mio amAn Hopph Ta KAdopara.
(a) B) (v)

11 10]0)0,
Q00000
6

2 12 —

(3) (¢)

in - —— 2 8
1 —_ - —
0 10 12

39« 77



(€

3. (a) Na xpnoigoToihaei¢ Ta TrAaiaia,
via va ppei¢ 3 d1apopeTIKA I000Uvapa

kAdopaTta pe 10 %

78 - 40

12
100




] ] ]

(Bp) Ymdpxouv kai dAAa 100dUvapa kAdopaTa pe To %; Na e¢nyhoeig.

4079



(y) Na diaxwpioeic kaTdAAnAa Ta oxnpara, yia va ppeic 10odUvapa kAdopara pe 1a %

(8) Na ypdyeic dUo 1008Uvapa kAdopara pe:

w00
o~ OC
o 00

8040



4. (a) TToio kKAdopa avamapioTd kABe ypdupa;
|

|
2
5

(oo IO
-

A=D ..:.:D ':D A=D E=D

(B) TToia amd Ta mio madvw kKAdopara eivai 1codUvaya;

41+ 81



5. Na oupmAnpwoceig.

@55 ®F:=> W8 @F-

(8)13)" 2 (°ﬁ>;; -7 © ? " 35

6. Na pdaAeic ge KUKAo 6Aa Ta kAdopaTa Trouv €ivail 1Ico0Uvapa pe To KAdopa oThv aploTeph
KApTd.

2 6 8 4 6
5 10 20 10 15
12 6 4 3 24
20 10 8 5 40
6 18 30 12 3
8 32 40 16 4
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7. Evac dhpoc €kave pia épeuva, yia va d1epeUvAoel KaTtd oo ol dNUOTEC emBuUHoUV ThY
me(odpopnon TG KevTpikng Aarteiac. TTio katw mapouoidlovTal Ta amoteAéoparda
TNG €peuvacg, 0TwE dnpoaielTnKav o€ 0IAPOPEC TOTIIKEGC EPNUEPIDEC.

' «NAT
Ta—g—va dnpoTwy Yyneloav o 7Ts("aloéurlor|
, T i
uTtép TG TIEC00POUNONG ¢ Mareiags,

' gimay yq-O_

TNC TTAATEIAC a 10 "WV Onpotypy
0 «OXI oTnv neCodpopnan Ta%nuv ONHOTWYV
T™NG TTAATEIQC?, avamopdaioTol . . .
gie TO-%‘TUJV ONUOTWY
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Na ouykpiveic Ta mo mdvw dnpoaievpara. TToia dnpooievpara mapouaidlouv Ta idia
amoteAéoparta; Na eme€nynoeic.

84 .42



MAGHMATA 4, 5 KAI 6 [0 JINTTa=maeae

O KwvoTavTtivo¢ kai n EAiva maiouv éva maixvidi pe kdprtec. O1 KdpTeC cival

avamodoyuplouéveg Kal KaBe maidi TpaPpder pia kapTtd. To maidi mou TpaPpdel
TNV KAPTA He To HeYaAUTEPO KAdopa eival autd mmou kepdilel.

(a) TTio kdTw Tapouacialovrai ) )
01 KAPTEC TToU TpdPpnav % MOpog 1 %
T('I aidid o¢ Téoospng'
yUpou¢ Tou Ttaixvidiou. — —
Na egnynoeig molo maidi L | ropoc2 | L
képdioe oe kKdBe yupo. 5 8

—— ——
. . (@
— | Tupogc3 | —
4 POS 2 1 12
KwvoTtavTivog — P—
% Mopoc 4 % EAiva
— —
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(Bp) ZTov B° yUpo képdioe o KwvaTtavTivoc.
TToia kapTa Tpdpnée n EAiva, 3
av o KwvaTtavTtivo¢ Tpdpnée Tnv KdpTa 3

(y) Z1ov 6° yUpo o KwvoTavrivog éxaoc.
TToia kdpTta Tpdpnée n EAiva, 5
av o KwvoTavrivo¢ Tpdpne Thv KdpTa 3

86 - 43



APAZTHPIOTHTEZ

1. Na oupmtAnpwoeicg, 6Tw¢ ato Tapddelypa.

TTapadeiypa:

(v)

44 - 87



XN IS

2. (a) Na TomoBeTnoeIC Ta KAdopaTa oTnv apiBunTIKA YPAHUA KAl oTh OUVEXEld, va Td
vpAyei¢ pe Th ocipd, apxiovTtac amoé 1o HIKPOTEPO.

4 5 1 2 7 4
0 = 7 3 () 5 3 3

v
A
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(B) Na TomoBeTnoeIC KABe KAdopa oThv adpIBUNTIKA YpauHA Tou PpiokeTal diTTAa Kal
0Th OUVEXELD, vd YpAWelC Td KAdoudTa He Th oeipd, apxi{ovTag amo To HIKPOTEPO.

(i)

(ii)

2

0\|w .r>|w o|N \1|4> -bl

oolco

—_—
0 1
ettt
0 1
—_—
0 1
ettt
0 1
ettt
0 1
ettt
0 1
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’ ’ ’ é 14 1 ’
3. (a) Ze Tol0 amo Ta o KATW OXAUATA €ival OKIAOUEVO TO T; Na aiTioAoynoei¢c Thv
amdvTnon oou.

A B8
(B) X & Tolo amo Ta o KATW OXAUATA €ival OKiaopéva Td T Na aiTioAoynoeic Tnv
andvrnon oou.
A B8

CL
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4 Na TonOGeTr'\oelg To KAOe KAdopa oTnv KatdAAnAn Béon.

10
10

MikpoTepa amod

2

MeyaAUTepa amod

2

‘Toa pe 1o 1

5. Na oupmtAnpwoeic, xpnoipoToIwvTdc Td oUppoAa =, < R 2.

A.

iOL
7 7

iOL
5 5

3

4

O

1

4
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B. AOL iOi 2 2
5 9 8 4 10 12
r. 101 iOl LOL
10 5 4 12 3 9
A. LOL AOL LOL
2 4 6 8 3 10
E. |10 )5 AOL iOll
10 5 3 8 9 20

6. Na ypayeic og osipd Ta KAdouara,
apxiovTac amo To HIKPOTEPO.

1 1 P 1
it 0000

92 - 46




6 7 2 1
vitrs+ 0000

7. (a) Ta maidid xpeidlovral KoppdTia KopdEAAc, yia va oAOKANPWOoOUV Hid KATAOKEUN.

e H Aavdn xpeleeTm%m KopO£EAa.

® O @dvog xpsleeTm%m KopOéAa.

* H MupTw xpsudZemu%m KopO£EAQ.

® O ®avnc xpeidlerai %m KopO£éAa.

TToio maidi xpeidletal epioadTepn KopdéAa, Na emeénynocic.
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(B) H XpioTiva peAeTd Ta amoTeAéopara piag épsuvacg mou éyive otnv A’ Tdén.

O1 dnpoPIAEOTEPEC ATTOYEUUATIVEG AdoXO0AieC Twy TTaIdIWyY

ATtoyeupaTtivh acxoAia Ap1Buo6C ayopiwy ApIBUOC KOPITOIWY
Xopog¢ 4 6
Zwypagikn 1 B
Mouaikn 2 =
©éarpo 5 5
lMupvaoTiki 8 10
2Uvoho 20 30
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H amoyeupaTtivi aoxoAia Tou givai To

id10 ONUOYIAAC Kal oTA ayopid Kdi oTd
KopiTola gival To BéaTpo.

2 upewveic pe Tn Xpiotiva, Na e€nynoeic.

47 - 95



MAGHMATA 7, 8 KAI 9 I

O Tiavvng, n EAiva kai o Mapivog épayav amé €va HéEpog Tou Toixou ThE Taéng Touc.

To%mu Toixou O0ev PAPTNKE.

T1 pépog Tou Toixou eival duvatov va épaye To kAOe maidi; Na emenyhoeic.

96 - 48



9 DIEPEYNHEH

2 7a yevéBAia Tng BaaiAikng utthpxav didpopa yYAukd. Na uttoAoyioeig
TI HEPOC amod KABOe YAUKO KaTavaAwonke, av tepicosyav:

(a) Ta % TNC TOUPTAC

(p) TG% ThC TAPTAC

49 - 97



(y) Ta % TNC 0oKOAATIvAC

(3) m%mu KEIK ppdouAac

98 - 49



TTpooOeon kai apaipeon KAaopaTwv

® TTpoogBéToupe U0 N TEPIOOOTEPA OHWVULA KAdopaTda, TpoaBETovTag
TOUC ap1BunTEC TOUC.

® Agaipoupe dUo opwvupa KAdoPaTa agaipwvrac Toug apibunTéc Toug.

Tlapadeiypara:

3,2.15
8 8 8 m




APAZTHPIOTHTEZ

1. Na utmroAovyioeic To amoTéAeopa, 0TTwG oTa Tapadeiypara.

TTapadeiypara:

oo
|
o |w

1 1
_—t —
3 3
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4
@33 @33 — Il -d-—
5 6 5_
(Z)%'%Z— (n)%—mz— (e)g_g_
O 1-2:— Wwi-g— w-I—

2. Na ypayei¢c Ta kKAdopaTa oThv dpiBunTIKA Ypduuh Kai va uttoAoyioeig To amoTEAEoQ,
OTTW¢ OTO TTadpddelypd.

51+ 101



\/
o |
+

-+ttt - —
10 10

(V)// x .

- | | | | | | —_— 2= -
7 7
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3. Na oupmAnpwaoei¢ Toug Tivakeg.

(a)

KANONAZ:

2

NPOZOETN =

(B)

EIZ0AOZ | EZ0A02

KANONAZ:
NPOIOETQ

(v)

1

5

EIZ0AOZz | EZ0A0Z

4
5

4

6

3
5

2
6

KANONAZ:
EIZOAOZ | EE0AOZ
4 8
10 10
1 el
10 10
el 2
10 10
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4. Na oupmtAnpwoceic To kKAdopa Ttou AeiTrel oe KABe TrepimTwon.

(@) 5 i (B) 33 WZ+3 7
4 5 R A 4 _  _2
(3) — " 1 (¢) 53 (oT) = =

5. Na onpeiwoeic J OTIC HAONUATIKEC TIPOTACEIC TTOU £XOUV ATTOTEAEONA i00 HE %

101 .1 1 1 1
ottt ot O
3 1 2 5
x4t O et O
3 1 1 3 2 1
&) 6" % D (OT)6+6+6D
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6. (a) H Zowia kai o NekTdpio¢ kataokeudlouv éva yngidwTto aTo Hddnua Tne TExXvNg.

270 TEAOC TOU pHABAPAToC, N Zowia KATAoKeUdoe Td 3 ToUu YyneidwToU Kai o

8

NekTdploc Ta % TOoU Yn@i1dwTou.

Kataokeudoape padi
TTEPIOCOTEPO ATIO TO
HI00 Yn@i1dwTo.

2 Upowveic pe Th Zowia; Na e€nyhoeic.

52105



(Bp) Ta maidid poipdoTnkav Hia HNAOTITA TToU RTav Xwplopévn oc 12 koppdTia.
® O Tdooc kai h EAiva mhpav améd 1 koppdri.
® H > tépavn TRpe 2 KopudTid.
®* H NataAia kai o ®avn¢ mhpav amdé 3 KoppdTia.

T1 HEPOC TNC HNAGTIITAC TTEpioOEYE;
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MAOHMA 10 @ E=EPEYNHZIH

270 Ttaixvior «O Tpoxo¢ TnG
TUXNG», Ol TTAiKTEC €TIAEYOUV
ato éva 01aPopETIKO

Xpwpa Tou Tpoxou. KaBe
TaikTng kKepdilel, 6TAV TO
BPéAoC oTapaThoel oTo XpWua
TToU eTTEAELE.

TTolo xpwya Ba eméAeyeg, av
étailec 1o aixvidl «O Tpoxo¢ TG
TUXNG>», XPNOILOTIOIWVTAC TOV TTIO
KdTw Tpox0, Na emeEnynoeic.

53+ 107



@ DIEPEYNHEH

Téaoepic pihol Ba maifouv 1o Taixvidi «O Tpoxo¢ Tng TUXNG». Na €ionynBeic moiol
aTmo ToUuC o KATW TpoxoUc¢ eival duvaTtov va xphoigotoinbouv, WoTte To TtaixVvidl va
eival 0ikaio. Na aiTioAoynoei¢ Thv amdvrnon oou.

+ @

<

108 - 54




il

APAZTHPIOTHTEZ

1. 270 TraixVidI TTou paiveTal oThv emopevn ocAida kepdileic, 6Tav To PEAOC OTAPATATE! OTO
KOKKIVO XpWd.

(a) Na ypdyeic oc popph KAAopAToC To HEPOC Tou KABe TpoxoU TUXNC TTou €ival
OKIAOHEVO HE KOKKIVO XpWd.

55+ 100



(B) Ze moiov TPoxXO TUXNG cival PEPaio 6TI To PpéAo¢ Oa aTapaTnoe!
0€ KOKKIVO Xpwia;

(y) Ze moiov Tpox6 TUXNC cival aduvarto To PEAOC va oTAPATACE!
0€ KOKKIVO Xpwia;

110 - 55



(8) Z& moiov Tpoxo6 TUXNC N TIBavoTnTa TOo PEAOC va OTAHATACE!
o€ KOKKIVO Xpwpa gival geyaAUtepn amo Thy miBavotnta 1o PEAOC
va OTAHATACEI O€ KiTPIVO XpWHQ;

0 KOKKIVO XpWHa eivai ion pe Tnv avotnta 1o PEAOC
va OTAHATACEI 0€ KiTPIVO XpWHA;

(¢) Ze molov Tpox06 TUXNG h TBavoTnTa TOo PEAOC va OTAPATACE! @

2. Na mapartnpnoeic Tov dimtAavo Tpoxo TUXNG Kai va
ATtAvTAOEIG OTIC EPWTAOEIC.
Orav yupiow 10 PEAOC pia gopa:

(a) Z& Tol0 Xpwia givail HIkpOTEPN K TIBaAvOThTA
vd OTAUATACE!;
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(B) Eivar yeyaAUtepn n mBavéTnTa va oTapaThoel 0To KOKKIVO i 0To pol XpWwia;

(y) Ze moia xpwpata n mBavoTnTa va oTapathoel To PpEAog eivail n idia;

3. 2Tov dITTAavo Tpox6 Tuxng kepdileic, av 1o PéEAoC
oTapaTAoe!l o€ dpTio apIOuo.

TToia cival n mBavéTnTa va kepdioeig oTo TAIXVidl;
Na emenynoeic.
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APAIZTHPIOTHTEZ EMNOAOYTIZMOY

1. (a) Na ypdyeic To KAdopa Trou Ttapouatdl €1 n OKIAoHEVN ETTIPAVEID, OTIWC 0TO TTAPABEIYHA.

TTapadeiypa:

57 - 113



%— 6 — ) —

(p) Na okidoei¢c kdBe emipdvela, 6TTWC 0TO TAPAdEIYLA.

, 5 2 1
TTapadeiypa: 52 IR 3

1 8 8

7 10 12
114 - 57




2. Na oupmAnpwoei¢, 6TTwe aTo TTapddeiyua.

TTapadeiypa:

4
Ta = 1
TG%TOU 12 a H Tou 15
1 ,
To — 1
To 1 Tou 12 civai 4. © o Tou 15 givan

3 4

Ta — 12 i
Ta%Tou 12 cival 2 x 4 = 8 a 5 Tou S eival

Ta % Tou 18 Ta % Tou 20

To 1 Tou 18 cival To 1 Tou 20 cival

6 4

Ta 2 Tou 18 civai Ta 3 Tou 20 cival

6 4
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Ta % Tou 25

To 1 Tou 2D civai

5

Ta % Tou 2D cival

4
Ta — 36
a5 Tou

To % Tou 36 civai

Ta 4 Tou 36 civai

9

Ta % Tou 24

To % Tou 24 cival

Ta % Tou 24 cival

7
Ta =— 0
alOTou3

To % Tou 30 civai

Ta A Tou 30 cival

10

116 - 58




3. Na oupmAnpwoceic.

To 1 Tou 24 cival

3 D . To % Tou 35 civai D .
To % Tou 16 tivai D . To % Tou 54 civai D .
To % Tou 45 civai D . To % Tou 14 civai D .

4. Na ypdyeic To KAdopa TTou avamapioTd kdBe ypdaupa
OTIC TI0 KATW dpIOUNTIKEC YPAUUEC.

- |
0 1 i
3

-

v
EN
I

OO

0

B 4 5
7 7

N[O +
—

12
7 7
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= M|\O

CDOU0UU
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5. (a) Na ypdyeic To kAdopa Trou tapoucidlel To OKIAOPEVO HEPOC KABE TTIpdAvelac.

OECE(S
(ECELE

(Bp) Na avTioToixiosic Ta kKAdoparta Tou civar petalU Toug 1codUvaa.

60+ 119



6. Na oupmAnpwaoeic, woTe Ta KAdopaTa o kABe d1dypappua
va €ivai icoduvapa pe To KAdopa aTo KEVTPIKO TTAdialo.




7. Na ouptmtAnpwosic.

3_D é:ig D_21

9 27

6 __36 6 _42

_ 8 D 63
11 22 [j
= (]

18 6 [j 12

D 9 36
D 4 __12

12 4 [j
7

4 _48
[~
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8. Na xpnoipotmoinoei¢ tadiaypdupadra, yid va ouykpivel¢ Ta kAdoparta. Na cuptmtAnpwoeic
ue Ta olpuPoAa >, £, =.

CLIT LTI L =
LT ==
o I N I =
4

| | | | | =
i I I I I O o=
6 3

122 -62




9. Na TomoBeTNOEIC KATA TPOOEYYION TOUC APIBUOUC TNV dpIOUNTIKA YPAUUA.

- ) > ' '
0 1 1 6 6 6
2
. . 6 3 4
3 i . 108 5
2

10. Na emAUosic Ta mpopAnpara.

(a) Ta Tnv Tapaokeun UTIoKOTWY He Ppdon Th ouvtayh A, xpeialovral iL vdAd.

a 8

Me pdaon Th ouvtayn B, xpeidlovrai ?L vydAa. Z € moia amoéd Ti¢c OUo ouvTayég

XphoidoTrolgiTdl n AiyoTepn T1oodTNTA YAAAKTOG;

63+ 123



(Bp) O Znvwvacg eToipaoce évav Xupo, avapiyvuovrag XupoUg ato diagopeTikd gpoUTd.

Taimg TT000TNTAC TTOU £TOINAOE ATAV XUUOC TTOPTOKAAI, Toir'\mv XUHOC

5 10
PpAoUAd Kai TO%?’\TGV XUHOC avavd. 2 € Ttold YeUoh avTIoToIXEi h HeEyaAUTEpN

T000TNTA TOU XUUOU TTov £Toipdoe o ZAvwvac;

(y) Ze pia aBAnTIKA nuepida, To oxoAcio A Képdioe TOLT(UV peTaAAiwy, To oxoAcio

5
B képdioe TO%KGI To oxoAcio I képdioe 8 amo ta 30 petdAAia. TTolo amé Ta

Tpia oxoAcia KEpOIoe Ta TTePIOGOTEPA HETAAAIQ;

124 - 63



11. Na paAcic og KUKAo To KAdopa Trou gival geyaAutepo ae kaBe (euydpl KAAOHATWV.

(@) 7 4 B 3 9 v) 5 3
9 9 10 10 8 8
6) 4 4 (e) 3 3 (o1) 2 2
7 5 8 7 8 3
Q@ 1 4 n) 7. 1 ) 4 8
2 10 12 2 6 12
n 2 7 (K) 3 2 (A) 8 7
3 8 5 7 9 8

12. Na ouptmAnpwoeig, woTe va 10XUouV ol avicoTNTEG.

(a) (B) (v)

o|
—
N
»|
Ol
A
—
(0 0] f@)
A
A
ool\l
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13. TToiov apiBuo6 avamapioTd 1o a@ Kai olov To B, ue Ppdon Thv o KATW axéan

1 7/
<2<l5

A.a=2 B.a=3

ol

F.a=2 A.a=2 E.a=-4

p=14 p=14 p=13 p=15 p=10
14. Na ypdyeic Tnhv TpdéoOeon Tou avamnapiotaral ge Kd0e apIOUNTIKA YA~
(@ o
- | ! ! | —>
O 1 2 3 4 5
5 5 5 5 5 5
- _

0 1 2
77 7

3 4 5 6 7
7 7 7 7 7
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<
0

11

——tttttt—t—
3 4 5 6 7 8 9 10 11
11 11 11 11 11 11 11 11 11

— e
N-

—
—

15. Na xpnoipotmoinoeic 1a kKAdouara, yid va ypdyeic dUo pHaOnpaTikEC TPOTACEIC
npéoeeong Kal OUo HaBnuaTiKEG npOTdoelg a«paipeong

4'5
12 12

13 " 13

- 2
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16. Na uttoAoyioeic To amoTéAeapa.

3 ., 2 . 3 ,.1 _ 4 (12 _ 1 ., 3 __
7 7 5 5 18 18 9 9
5 2 _ 15 14 _ 9 3 _ o 1 ___
7 7 16 16 10 10 8 8

17. Na AUoeic Ta mio kaTw TpoPpAnpara.

(a) Tnv Kupiakh Ta % TWV HEAWYV £VOC KIvhHaToypd@ikoU opiAou TtapakoAoUuBnaoav
TNV TTPWIVA TTdpdoTaon HidC KIvARAToYpd@IKAC Taiviag. Ta umoAoitta péAn Tou

oHdiAou TapakoAoUBnoav Tnv amoyeupdTivhh Tapdotacoh. TiI HEPOC TWV HEAWV

ToU opiAou TapakoAoUBnoe Thv ATTOyEUUATIVA TTApdoTAon;

ATtavrnon:

128 - 66



(p) H Mapiva kai o &dvoc¢ maphyyeiAav pia mitoa. H Mapiva épaye Ta % ™G

mitoag. O ®dvoc¢ €paye % TNG TiToag TEP100OTEPO amd Th Mapiva. Ti pépog

TNG TiTodg £€payav kai Ta duo Ttaidid padi;

Amavrnon:

2
8 7 8
yia va Tidlel iToa. Av apXIKd €ixe ry kg aAeUp1, mooo aAelpl TepiooeYe;

(v) H AiCa xpnoipomoinoe 4 kg aAeUp! yia va @TIdE el unAdTITA Kal

kg aAeupi

Amavrnon:

66 + 120



18. O xapTn¢ mapouaidlel
Tov O1aXWPIOHO €VOC Tepaxiou
yng HETAlu 6 1010KTNTWV.

(a) T1 yépo¢ Tou Tepaxiou avikel
o€ KAOe 1010KTATN;

2. TaUpoG: [:] Mnvacg:
Xapa: D TTavayiwTng:

13067

—

—
—

—

éwTnc:

Mapia:




(B) MeTall Twv 1810KTNTWYV £yivav ayopamtwAnoiec. MeTd TIC ayopdTTwANGieC:
e O &wTtnc kai o Mnvag mwAnoav 6An Th yn TTou KATeixav.

* To % TOU TEHAXiou avAKel aTov 2 Taupo.

e O TTavayiwTn¢ TwAnoe Tn HIOH aTtdé Th yn Tou.

e H Xapd ayopace yn amod dUo dAAoucg 1010KTATEC. Twpa, To % TOU TepdAxiov yng

avikel otn Xapd.

e To % TOU TeHaAxiov yng

avikel otn Mapia.

Na oxedidoeic Tov véo XdpTh
dlaxwpIiopoU Tou Tepaxiou TNG
YNG HETA TIC ayopdTTWANGCiEC.
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19. (a) Na ppeic dUo Leuydpia kKAaopdTwy Tou n diapopd Toucg civai %

(B) Na ppeic dUo (euydpia kAaopudTwy Tou n diapopd Toug eivai %

20. H kupia Aéomoiva ayépaoe pia autokOAANTN Taivia phkouc 35 m. Xpnoipomoinos
Td % TNG TAIviag, yia va diakoounoel To OWHATIO TS KOpNE ThC Kal TO % TNG
Taiviag, yia va diakoophoel To OwWPdTIo TOU YIoU TNC.

132 - 68



(a) T yépoc TnC TaIviag TepiooeYe;

ATtdavtnon:

(p) TTéoa péTpa Taiviag mepiooeyav;

ATtavThon:
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T1 pépog Tou KIVECIKOU TETPAYWVOU ATTOTEAEI TO HIKPO KOKKIVO TPiywVvo;
Na e&nynocic.

134 - 69



22. Na ypdyei¢c To KAAOpa TToU avamdpioTd n okidopévhn emi@Aveld OTd IO KATW

TETpAywva.

A.

a

r.

a

a

69+ 135



23. AimtAa tapouoid{eTal nh Too6TNTA VEPOU
TTOU TrepIEXETAI 0€ OUO KAVATEC.

O TTavAocg peTépepe vepd amod Tnv
kavdra B otnv kavdra A, woTte n
kavdra A va yepioel. TTola ToooTnTd
vepoU €peive oTnV KavdTa B;

(a) 100 ml (p) 200 ml
(v) 150 ml (8) 500 ml

136 :70
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24. 2 € TtoI0UC ATTd TOUC TTIO0 KATW TpoxoUC uttdpxel HeyaAUuTepn mBavoTnTa 10 PEAOC
va oTapatnoel og ykpilo xpwpa;

e @@

25. O TpoX0C TUXNC XWpPioTnKe o€ evvéa ioa pépn.
2. Trolou¢ OUo ap1Bpouc n lavoeTnTa
va otapathoel To PEAog ivai ion;
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MNa tn oeAida 8
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Ma tn oeAida 28
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Ma tn oeAida 28

r. A.
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Ma tn oeAida 29
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