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NANEAANAAIKEE EZETAZEIZ 2026

AevTtépx, 08 lovuviov 2026
dY2IKH TTPOZANATOAIZMOY

" AYKEIOY

OEMA A

21is epwtijoeis A1 — A4 va ypdWete oTo TETPASIO oag TOV aplBuo tnNg EpWTNOoNS Kat Simla to
YPAUUQ TTOU QVTIOTOLYEL 0TI PPAon N OTola CUUTIANPWVEL OWTTH TNV NULTEAT] TPOTAOT,.

Al.

A2,

A3.

A4.

H otpo@oppr) evog cUGTHUATOG CWUATWY SV HETABAAAETAL OTAV
a) 1) CUVIOTAUEV] TWV SUVALEWVY TIOU ACKOUVTAL 0TO CUCTNHA EvaL Undev.
B) Ta cwpata kKAvouv LOVO TIEPLOTPOPLKN Kivnom.
Y) oL A&E0VEG TEPLOTPOPNG TWV CWUATWV Elval oTabepol.
6) To adyefpkod ABpolopd TWV POTIWV TWV EEWTEPIKWY SUVANEWV elvat UNSEV.
Movadeg 5

'‘Eva eykApolo amAd appoviko KUPX SLaSISETUL GE OLOYEVES YPAUULKO EAACTIKO HEGO XWPIG
ATWAELEG evEPYElRG. M tuyala xpovikn oTiypn t oAa ta onueia Tou pEGOUL TIOL
TAACVTWVOVTOL EXOVV
a) (0€g TaYVTNTEG KL (o TAGTN TAAGVTWOTG.
B) logg mepLodoug Kat oo TAGTN TAAGVTWONG.
Y) (0€G OUXVOTNTEG KAl (0EG ATTOUAKPVUVOELG.
) loeg TayTNTEG KL (OEG CUXVOTNTEG.
Movadeg 5

Ta oumepopeTpa Kot Ta BOATOHETPA TOU XPNOLUOTIOLOVVTAL YIX HETPNOELS OTO
eVaAAQooOEVO pevpa Sivouv
Q) TNV €VEPYO TIUN TWV HEYEOWV.
B) ™ péon Ty TwV peyeB®v.
Y) TO TAATOG TWV PEYEOWV.
6) ™ oTypaia T Twv peyedwv.
Movadeg 5

A¥o opaipeg pikpwv Slaotdcoewy, (5lag palag, Tou Kivouvtal o€ Aelo opl{OvTLo eTimedo Pe
avTiBETEG TAXVTNTEG LETPOU U, CUYKPOVOVTAL KEVTPLKA KoL EAACTIKA. METG TNV Kpovon
a) oLo@aipeg Ba axtvntomomOovv.
B) M pla opaipa Ba akivntomomBel kat n GAAN B kivnBel pe TaxLTNTA L.
Y) oto@aipes B amopakpuvOoLV 1 pia amo TV AAAN pe TaxVTNTES (8lov PETPOU.
6) M ouvoAwn KV TIKY EvEpyELa TwV dU0 o@atpwv Ba undeviotel.
Movadeg 5

QOHZH
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A5. Na yapaktnpiosts ti¢ mpotdoels mov akolovBovy, ypd@ovtas oto TETPASL0 oas, Simla
OTO ypauua mov avtiotolyel o kaOe mpotaon, tn Aéén Zwotd, av n mpotaon elval owoTij,
11 ™y Aéén AdBog, av n mpotaon eivat AlavBaouévn.

a. Ta NAEKTPOHOYVNTIKGA KOPATK TOPAYOVTHL om0 HETABAAAOUEVA TMAEKTPIKA Kal
HoyvnTiké edia.

B. e e€avayKao eV TOAGVTWOT KATA TOV GUVTOVIOHO TO TIAATOG TNG TAAGVTWOTG YiveTat
UEYLOTO.

Y. Kata v eAdaotikn kpovon Sev Slatnpeital 1 pnxavikny EVEPYELA TOU CUCTHHATOS TWV
OCWUATWV.

6. O ovvtedeomg auTemaywyng evog Wavikoy TMviov €§apTATAL ATO TNV £VTAOT TOU
PEVLATOG IOV TO SLapPpPEEL

€. XUp@wva pe tov de Broglie, kdBe kivoUpevo cwpatidlo el KUPATIKN VO KAl P KOG
KUOUATOG QVTLOTPOP®WS AVAAOYO TNG 0PN G TOV.

Movadeg 5

ATTANTHZH

Al.—> § A5. o> Iwoto

A2.-> B B.— Zwoto
A3.> « Y. > AdBog
Ad. > vy 8. > AdBog

€. — Zwoto

©OEMA B

B1. Mix opoyevnig edactikny xopdn O, unkovg L, £xeL To axpo
™G (T) otepewpévo oe akAdvnto onpeio oty B¢on x = L.
To aAdo akpo g (0) Bploketatr otn Bon x = 0, elvat
EAEV0EPO KL SLEYEIPETAL OE ATIAT) APUOVIKT) TAAGVTWOT), E
amoTéEAECUA 0T X0PpST] VA SNHLOVPYEITAL OTACLIO KUUA [LE
kola ot Béom x = 0. 'Otav to akpo O TAAAVTWVETAL LE
mepiodo T1, TO 0TACIHNO KUOPA €XEL GUVOALKA SV0 SeopoVs. MetafidAAovpe v Tepiodo TG
TaAQvTwonG Tov akpov O o€ Tz, e amoTéAeopa 0T XopdT) va SNULOVPYELTAL OTAGLUO KUUA
LLE TPELS CLUVOALKA §eapovs. TOTE 0 Adyos Twv Tteplodwv T1 / T2 eival loog pe:

0 L r
.

SRR AN

i) 20/3 ii) 10/3 iii) 5/3
a) Na emAéEete T owWOTH AMAVTNO).
Movadeg 2
B) Na SikaloAoynoeTe TNV EMAOYT OQG.
Movadeg 6

QOHZH
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ATTANTHZH

a) Zwot andvinon elval 1 iii.

B) AitoAéynon:
Zxe61A{OVLE TO OTLYULOTUTIO TOV GTAGLUOV

KOHATOG 0€ KAOe pia teplmMTwon KAl o€ pia
XPOVIKT] OTLyM1] TIOU OAX T OMUEQ TOV
uéoov Bpilokovtal o akpaia BEom.

apxid TEAKG

T, = 2 deopol
T, - 3 deopol

A
0.EEK-vg=f-A1 U5=T=>7\=U5'T=O'TO(9. (D

Apxid
L 7\1+7\1 L 3A1(1)L 3 T. (20
= — —_— = = — e — .
2 ) ) 4U8 1 (2D)
TeAkd
L—2M+k%:L—A+J2:L—5A§QL—5 T, (2ii
= 2 4 = Ny 4 - 4 2 . 4U6 2 ( ”’)

Amo (2i) kau (2ii) Ba €xovpe:

a T—3 T=>T1—
Us 2—4_U8 1 Tz_

5
4 3

B2. Ou 8Vvo mapdAAniol evBvypappolr aywyol (1), (2) Tovu
OXMHUATOG EXOUV UEYAAO UNKOG Kal BplokovTal Tavw oTo (510
Katakopuvo emimedo. 0 aywyog (1) elvar akAovnta
OTEPEWUEVOG VW 0 aywYyos (2) umopel va petakivnBel. Ot r .
aywyot (1) kat (Z) Swppfovtay, avtiotoya, amd ovvexn 1 A 'A I,
opoppota pevpata evtacewv I1 = I kat I2 = 21, améyouv
amdéoTacn r kat 11 SVVAUN OV AVATITUGOETAL O€ PUNKOG £ TOV
aywyou (2) eivat F1. ATopakpuvoupe tov aywyo (2) kata d =
r/2 mpog ta 6e€ld kAl TavTOXPOovA SITAAGLAOVUE TNV EVTAOT TOU PEVUATOS TIOU TOV
Stappéeel. Tote 11 Suvaun Tov avamtTooeTal 6To (510 PuNkog £ Tov aywyov (2) eivat F2. O
AGyog Twv duvapewv F1 / F2 elvat ioog pe:

(1) (2)

0)3/4 i) 4/3 i) 3/5
a) Na emiAéEete T oWOTH ATTAVTNHO).
Movadeg 2
B) Na SikaloAoynoete TNV MAOYT OQG.
Movadeg 6

QOHXH
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AITANTHZH

a) Zwotn anavinon eivat i.

B) AitwoAdynon: r r/2
(1) - I]_ =1 < r > 41'—"_’
2)-1L,=21=2l 1 :
OLaywyol éAkovTal A =21,
Apxka: I T\ L
Mol -Ip ¢
== ()
i A A
TeAwka: apy. = TEA
Wo-ly 1€ po-ly-21-¢
2 = = =
2n(r+d) o - 3r
2
4‘ uo 11 * 12 * ‘g (1) 4 Fl 3
=>F,=2 Fo==F, =>|—=-
273 2mr 2 Y7IF, 4
B3. AVo Aemtég, opoyeveis kol akaumtol pafdot OA, pnkoug O

£1, xau OT, punkovg ¥2, €lval KATAOKEVAOUEVEG ATIO
Sla@opeTIkO VAIKO, €xouv (Bl pala M kot elvat
OUYKOAANEVEG PETadV TOUG O0TO KOO akpo toug O.
1o akpo A TG paBdov OA elval oTepewUEVT) UIKPT
o@aipa pdfag m = M/2. To cOotnpa Twv dvo p&Bdéwv A
UTopel va TEPLOTPEPETAL XWPIS TPPBES yupw amod Ly
otaBbepo opLlovtio Géova, kaBeTo oTo emimedo Twv SVo

pafdwv oto onueio O, OTWG Paivetal oto SimAavo oynua. ‘OTav To cVOTNUA LGOPPOTIEL, Ol
800 pafdot oxnuati¢ouv Ty (Sta ywvia @ pe v katakopu@o Oy. 0 Adyos £1/£2 TwV UKoV
Twv 600 paBSwv elval (00g pe:

i)1/3 ii) 1/2 iii) 1/4

a) Na emAéEeTe TN oWOTH ATTAVTNON).
Movadeg 2
B) Na dikaloAoynoete TNV EMAOYT OQG.

Movadeg 7

QOHXH
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ATTANTHZH

a) Zwot andvinon lvat ii).

B) AitoAéynon:
AoV to cotTua LooppoTel Oa pémeL:

Z?(o) =6$%w1+?mg+?w2 =6$

y y
= +Mg -~ e +mg - £ e — Mg e = 0=

£, M 2,
= +Mg-— - nue+-g: £ e =Mg-—-nue =

2
)
= Mg-#1 -npe =Mg-—-nup =
2, 1
=>|—==
£, 2

OEMAT

Ye éva melpapa @awvopgévouv Compton, HOVOXPWUATIKN SEO0UN Q@WTOVIWV HE UNKOG
KUHATOG A=8Ac TPOCTIMTEL OE VALKO, OTIOV A = ﬁ‘to unkog kvpatog Compton tov
niektpoviov (h n otabepd tov Planck, me n pala tov nAekTpoviov katL ¢ N TaxLTNTA
TOV WTOG).

I'l. Na vmoAoylotel To unkog kOpatog A’ €vog @wToviov mov okedaletal o€
yovia @ = 180° amd MPAKTIKA OoKIVNTO NMAEKTPOVIO TOU VUALKOU WG
ouvaptnon touv Ac. Atvetat 6Tt cuv180°= -1.

Movééeg 5

4 14 ! 14 4

2. Na ex@pdoete TIG evépyeleg Eg kat E, Tov mpoominTovtog Kat Tov katd
@ = 180° okedalopevov @wTtoviov, avtioTol(A, WG OULVAPTNON TWV

neyebwv me kat ¢ (povadeg 4). Na vTTtoAoy(OETE TNV KLV TLKY] EVEPYELA
TOVU avaKkpovOpeEVoL NAektpoviov o€ eV (povadeg 4).
Movaéeg 8

H §éoun twv okedalopevwv @wToviowv, HETA ATO MPOCTITWOT 0€ KATAAANAO

VALKO, TTapAYEL @TOVIX UNKOoUG KUpatog A1 = 400 nm, Ta omoia eloEpyovTal

oe Statadn HEAETNG TOU PWTONAEKTPLKOU PALVOUEVOU.

3. Eav to ¢pyo efaywyng tou VvAlkoU TnG kabBdodov eivar @=1,4 eV, va
amodeiete TN OY€OM VUMOAOYLOHOU TNG ouxvotntag kKatw@Aiov fo
(novadeg 4) kat va vtoAoyioete tnv fo (Lovadeg 3).

Movééeg 7

4. Noa vmoloyioete Tto Suvaplkd amokomng Vo oTnv TePIMTWON TOUL 1
ETLPAVELX TNG KABOS0V @WTICETAL LE TNV TAPATIAVW AKTLVOROAlX uNKoUG
KOUOTOG A1.

Movdéeg 5
Aivovtau:
emg-c?=5-10%eV, hc=1200eV-nm
eh=6,4-10"3*]-5,c=3-108m/s,1eV=1,6-10719]
*OL elpapatikeg Statagels fpiokovtal og xwpo vPmAoL Kevou.

QOHZH
5
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AITANTHZH

I'l. Amo v €€icwon Compton
AL =2A"—A =Ac(1 — ouvve)

A=A =2Ac(1 - ovve)

@ = 180°, cuvp = —1} =X =8¢ =Ac[1— (-1)] =2 X' — 8A¢ = 2A¢ = [N = 10X

I'2.
P
Eo=h-f } Eo=h-f . h - ca=8A, h-c ““mc h-c
= = = —— = = = =
0.EK c=A-f f=< T * 7 8¢ ® g_h
A mg-C
1 2
:>Eq,=§mec (D
Ep=h-f Ep=h-f . h-cw=ia. , h-c
, h-c , 1 5
=E, = I :>Eq,:1—0mec (2)
10
e C
Me eappoyn A.A.E. Exoupe:

, , (W@ 1 , 1 5 ,(1 1
E(p=E(p+Ke:>Ke=Eq,—E(p:>Ke=§mec ~ o Me€ = Ke = mec (§_E>=’
=K, = 2(5 4):>K—1 2:>K—15 105 eV =
e = Me® 40 20/ 7 " T a0 T e T P

5
=>Ke=Z-104eV=> Ke = 1,25-10% eV

I'3. Amo v €§lowon Einstein yia to @wtonAektpikd @awvopevo(A.A.E.) Ba €xoupe:

Kmax = E¢ — @

h-c
E,=hf }:)Kmaxzh-f—CD S Kpax=—7—"—@

A
['a v e€aywyn Twv wTtonAektpoviwy Ba Tpémel

Ep =@
Ta pwTtonAekTpovia e€ayovtat oplakd 6tav f = fo .

Emopévwg

1,4 eV o _ 1416 10719
= —
6,4-10734]-s  ° 64-10"34]-s

@
h'f0=d)$f0=H$f0=

)

:>f0: 4 '1015HZ:> f0:3,5'1014HZ

QOHXH
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T'4. AVTIOTPEQPOVTAG TNV TTOAKOTNTA TNG TNYN G LETAEL avodou kat kaBodov Ba €xoule:

_h-c_lZOOeV-nm

® A -
Apa
Kmax = E(p

400nm

ﬁE(p = 3eV

—®=(3-14)eV =Ky, = 1,6eV

Avtiotpé@ovtag TNy ToAKOTNTA TNG TNYNS LETAEY avodov Kal kaBodov Ba Exovpe:

0.M.K.E. (K) = (A): Ky —Kpax = WFnA = —Kmax = U — Una) =

VK—VA=V0

= —Kpax = _e(VK - VA)

VELY Loy
Kmax =€V =V =

Kmax _ 1,6eV
e e

- [o=15Y)

OEMA A

I Swataén tov oynuatos 1, oL KATaKOpuEOL
aywyol Zy kat Z'y" €xouv HEYGAO UNKOG, AUEA TEX
avtiotaon kat améyovv petadd toug 1m. Ta dxpa
Toug Z xoau Z' ouvvdéovtal HE QVTIOTATN
avtiotaong R = 10, evw o evBuypappog aywyog
NA, unkovg £ = 1m, palag mz = 0,1kg kat
avtiotaong RNA = 10, pmopel va oAoBaivet
XwPIG TPPREG MAVW TOUG, HEVOVTAG OGUVEXWS
optlovTiog Kol pe ta akpa tov N, A oe Sapkn
EMAPTN HE auTOVG. XNV meploy] THOM vmapyel
OUOYEVEG 0pLlOVTIO payvnTikd Tedio évtaong
B = 1T, xa0eTo 0TO EMMESO TWV AYWYWV KAl [UE
(POpPA aTO TOV AVAYVWOTH TPOS TN oeAlda. XTo
Héoco touv aywyov NA aokeltal mpog T TAV®W
Katakopven otabepn Svvaun F = 3 N. Zto S0
onueio elvat Sepévo KATAKOPLEYO ofapés, un
EKTATO VU, aTd TO OTOol0 avapTdtal cwpa X

z Rz
......................... .....H
B®§
- :
E :
N| Rua T I :
vAipa ©
o MgmE
o
k
y T(+) y’
7z
Ixnpa 1

HKpwv Slaotdoewv kat palag mi1 = 0,1kg. To cwpa X elval OTEPEWUEVO OE KATAKOPUPO
W8avikd edatnplo otabepag k = 10 N/m, Tov oTolov To KATW AKPO CTEPEWVETAL GE 0PL{OVTLO
NAEKTPOHOVWTIKO §amedo. O aywydg NA kal To cwpa I .0oppoToVY, HE TO EAATIPLO VA EXEL
emunkLvOel katd A€ amd tn 6€om ToL PLOLKOV TOL PNkovG. Tn xpovikn otiyun to = 0 kOBouvpe
TO VIUQ, OTIOTE TO oW E apxilel va eKTEAEl aTAN ApUOVIKT] TaAavTwoT otabepag D = k kat o

aywyos NA avépyetal p€oa 6To poryvnTiko medio.

Al. Na ypapete 1N Xpovikn €lowom TG AMOUAKPUVONG X TOU CWUATOS X amd Tn 0éom
LooppoTiag Tov. Na Bewpnoete wg OETIKN TNV TIPOG TA TAVW POPd.

Movadeg 7

QOHXH

7
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A2. Na UTTOAOY(OETE TO HETPO TNG ETMTAYVVONG TOV CWUATOS X, 0TI BE0ELG OTIOV 0 AGYOG TNG

KWW TIKNG Tou evépyelag K mpog tnv oAk evépysln ¢ TaAdvtwong touv E eival
K 3

loogpe =7

Movadeg 5

A3. Na teprypdete 1o €806 TG Kivnong Tov aywyou NA amo tn Xpovikn oty to HEXPL aUTOG

VO QTOKTNOEL TNV 0pLlaky Tou Taxvtnta (Hovadeg 3), Tnv omola Kol va UTTOAOYIOETE

(novadeg 4).

Movadeg 7

0 aywyog NA, KvoUpeEVOg TPOG TA TAVEW KoL ooV €XEL ATOKTNOEL TNV OPLAKI] TOU
ToXVTNTA, avéPXETaL KaTtd h o xpoviko Staotnua At = 0,125s.

A4. Na vmoAoyloete To T0600TO €M TOL§ % TOL £pyou TG SUvaung F mov petatpemetal o

BEPUOTNTU GTOVUG AVTIOTATES TOU KUKAWHIATOG OTO XPOVIKO Stdotnpua At.

Movadeg 6

AITANTHZH

Al.
R
H p&Bdog NA .ooppoTel, apa 7@ AAANA PYA
SF=0=F+T,+W,=0 = r o Bespio o yiaton | . H
| - 1
| RNA 1
= T1 = F - ng = ! N — = A :
! m;g I
=T, =2N ! T, !
| B® |
To vijpa etva aBapég dpa T2 = T1 = 2N PR | I I L - -
M '—fz
A.0.L
m -
AP e (+)T
Feaan
d. M.
y y'

/A 7 7

QOHXH
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Ztnv Apyikn 0éom looppoTiag
Eﬁl - 6 = TZ —m g — FS)\(l) =0= FS)\(l) = TZ —m g = kA? = TZ —m g =
= 10A?=1=> Af=0,1m
1t ©éon looppoTiag:

— — m
ZF: 0 =>F£;L(2)—m1g= O:>F£)L(2) =m1g=>kA€1 =m1g=>Afl :Tlgﬁ
= Af; =0,1m
apa
A=A+ A¢; =02m
TT]Vt=0,X=+A} {nucp(,:l} i1 d
= = = —
x = Anp(wt + @g) 0<@y<2m Po 21‘a
’k
D=k=>mw?’=k=>w= m—=>u)=10rad/s
, —1
Apa

x = 0,2np (10t + g) (SI)

A2.
a = —w*Anp(wt + @)

= o= —wX
x = Anp(wt + @) }

3
T 1 1
4 >U=-E=-kx?=

1
—kA? > x =+
E=K+U 4° 772 2 X=T

I
N

QOHXH
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Apa
B w?A B ,m - >
a—i—z =>a=+100 O,1SZ=> |a| =10 m/s
A3.
R
ZL9g— N\N—=EQ7'
r - _W_ L N L ] . __-H
1 > |
: AF |
|
N ’ L AN
5 A
) - ] M8 G
1 FL A 4 1
|
|§® : I
| A i-) 1 <«
: Rna : N | | A
Lo | :@ Egn Rica
I e e e e e ]
M A 4
m2g (+)
y y'

/s

‘EAeyxog kivnong
MoALG koTel To vijua LoXVEL:

F = 3N
m,g = 1N
Apa aveBaivel emitayvvopevog, omote avantiooetat HEA amo emaywyr), Stappéetal amo

}:F>mg

’ =
[en koL S€xeTOL Fy,

E
E.r = Buf, I, = —
oA
BZ.-v-¢% |
F;, = Blgyf = ———,0mou Ry, = Ry + R = 20
Ro?\
B2.vy- 2
ZF=ma:>F—FL—m2g=ma:>F—R——ngzmzaz
oA
F B2.v- {2
Sa=——-———"-——g>|a=20-5v (S.I.)|

m; Roa - my
Emeidn n tay0tnTa auEavetat n emITdyuvon EAATTWOVETAL

QOHXH
10
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Apa eKTEAEL EMITAXVVOLEVT KIVION LE ETILTAYVVOT), TO LETPO TNG OTIOLNG LELWVETAL.
Otav,

B2 . v,, - £* B2 .v,, - £?
P —m2g=0:>$

i/ 2 = F—m,g =[vg, = 4

Y2F=0=>F—

A4. 'Oty ATOKTIOEL TNV OPLAKT] TOYVTNTH EXEL:
B-vg, - ?
lgn =————=2A
ETT RO}\

Ye xpovo At=0,125 sec:

1
Qesp=Is%r'Rox'At:’Qesp=4'2-§]=>Qesp=11011{’6

H petatomion,

Y = Vg -At=10,5m
Apa,
WF:Fy:>WF:1,5]

To tocooTd slval

= 292 10000 = L1009 = ke = 220
0 WF 0 1'5 0 0 3 0

AEIOAOTI'HXH

Ta onpuepva Bépata elval ta mAéov mpooitd Twv TeEAevTalny ETWV ylx ToV
puéoo etetalopevo. KaAvmtouv eupl @dopa ¢ etetaotéag VANG kKot Sev
TPOKAAOUV  TOLOTIKEG  SLOLPOPOTIOCELS  OAVAHEGH  OTOUG  ETMAPKWG
TpoeTolpaopévoug vmoymelovg, kabwg 8ev amaitovv vYnAd emnimeda
QUTEVEPYELAG VLA TNV ETAVGT| TOUG.

ZOp@wva UE Ta o TIdvw, ol BadpoAoyies ot duoua) @Eétog ¢ Oa lval
aQUTEG TOU O TIPOKOAEOOUV OCUUTILEOT) TWV GOGUVOAKWV EMBOCEWV TWV
SLaywvi{opévwy, 0TS ouXVA CLVERALVE Ta TTpoNyoUpEVA XPOVLAL.

QOHXH
11
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