EPFAZTHPIAKH AZKHZH
MEAETH THZ KINHZHZ ZQMATOZ ZE MNAAr10 ENINEAO — METPHZH
TOY ZYNTEAEZTH TPIBHZ OAIZOHZHZ

[M. Moupoudng, I. MaAndg, K. MatrapixdAng, . TouvtouAidng, T¢. ToitotrouAou, |. XpioTakOTTOU-

Aog]

MNa Tov KadnynTtn

> XT16XOI

wn

O1 yoBnTEG va aTroKTHOOUV TIG AKOAOUBEG DECIOTNTEG:

. Na oxedidlouv TreipapaTikg didTagn Ye TN Pondeia NG oTToiag va PTITopouv va TTpocdlopiouv

TO OUVTEAEOTA TPIRAG PETAEU BUO ETTIPAVEIWY ,0TAV N YIA KIVEITAI O OXEON ME TNV AAAN:

a) ye oTabepry TaxuTnTa

B) ye otaBepn emmiTxuvon
Na JeETpOUV TNV Ywvia KAIoNG KeEKAIUEVOU ETTITTEDOOU.
Na 1repiypad@ouv TTwg AauBAveTal n TEIPAPATIKA KAUTTUAN B€0ng — XpOvou owuaTtog, Xpnoluo-
TTOIWVTAG CUCTNHA OUYXPOVIKNS ANWNG Kal atreikoviong (ZZAA).
ATIO TNV TTEIPAPATIKA KAUTTUAN 6€0NG — Xpdvou va uttoAoyiouv TNV ETTITAXUVON TOU CWHATOG.
Na 1Tpocdiopiouv To cuvTeAEOTH TPIBAG 0AicBNoNg YETAEU KeEKAINEVOU ETTITTEOOU KAl CWPATOG:
OTAV TO CWUA KIVEITAI WG TTPOG TNV ETTIPAVEIQ:
Q) o€ ouvapTNOoN WE TNV EAAXIOTN ywvia Tou KEKAIJEVOU ETTITTEDOU YIQ TNV OTTOI0 TO CWHA KIVEI-
Tal, OTAV KIVEITAI JE OTABEPN TAXUTNTA OE OXEON ME TO KEKAINEVO ETTITTEDO
B) o€ ouvdptnon Pe TNV €MTAXUVON TOU CWPATOG KAl TV Ywvia KAiIoNG Tou KEKAIJEVOU ETTITTE-
dou 4Tav KIVEITAI JE OTABEPN ETITAXUVON O OXE0N ME TO KEKAIMEVO ETTITTEDO
Na ouykpivouv TIG TIMEG TOU OUVTEAEDTH TPIPNG oAicONoNg METOEU TOU CWHATOG KAl TOU ETTITTE-
dou, TTOU TTPOEKUYAV HE TIG DUO TTEIPAUATIKEG DIAdIKATIEG KAl ATTO T OUYKPIOTN auTr va agloAo-
youv: a) TIG uttoB€0eIg TTou TTPoodiopifouv TO BewpnTIKG POVTEAO TTOU XpPnoiyoTroincav yia
TOUG UTTOAOYIOPOUG TOUG KAl B) TNV AgIOTTIOTIA TwV OPYAvVWY KAl TwWV UAIKWYV TToU aTtTapTiCouv
TNV TTEIPAPATIKA diaTagn.

OewPNTIKEG ETTICNUAVOEIG

2€ AUTN TNV epyacTtnpiakn doknon Ba PeAETOOUPE TNV Kivnon evog apagidiou (Xwpic podeg),
MACag m, TTou oAIoBaivel KATA PAKOG TTAQYIOG
eTTiTTedng oavidag. H TAdyia cavida oxnuari-
Cel ye 1O opICovTIo €TTiTTEdO ywvia kKAiong 6
(eik6va 1).

Otav aprioouue 10 apagidio Tavw otnv TTAG-

yla oavida va Kivnei, TTavw Tou acKouvTal Ol

€€NG duvapeig:

» To Bdapog Tou mg.

> H avtidpaon Tng em@aveiag Tng oavidag,
TTOU avoAUeTal o€ OUO KABETEG OUVIOTW-
o€g: 2Tn duvaun N, TTou gival KABeTN oTNV
em@avela kar otnv TpIRA oAioBnong T,
TTOoU €ival TTapAdAANAN PE TNV ETTIPAVEIQ KAl
€X€l KateuBuvon avTtiBetn TG TAXUTNTOG
TOU apagidiou.

YT1roBéToupe OTI N avTioTaon Tou aépa gival aue- Eikéva 1
AnTéa o€ oxéon Pe TN duvaun TnG TPIRAGS oAicBnong.
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Y F,=m-a i m-g-muo-T=m-a
sz =0 1 N=m-g-cov0
kot T=pN
ATTO TIG TTPONYOUUEVEG OXEOEIG TIPOKUTTTEL:
mgnué — umgovve = Mo
N ugoovvel = gnul —a OTIOTE:

U= EP0 —

govvl (1)

4TTou g €ival n emMTaXUVON TS BaputnTag (g=9,8m/s?).

A6 TN oxéon (1) TTPOKUTITEI OTI N €mTAXUVON Tou apagidiou givalr otabepr). ETTopyévwg, av n apxi-
KA Tou TaxuTnTa €ival undgv, n Kivnor) Tou Ba eival euBUuypaupn ouoAd peTaBaAAouevn. ETTiTTAEOy,
atré atod Tn oxéon (1) uTTopoUuE va UTTOAOYICOUHE TO GUVTEAEOTH TPIRNS OAiIoBNONG o€ cuvdpTnon
ME TNV ETTITAXUVON TOU apagidiou:

Aigpeuvnon tng oxéong (1):

A) O1av n ywvia 8 éxer eAaxiotn TN (Bmin.), WOTE TO aUagidlo va KIveiTal ge oTaBepn TaxuTNTa OT1AV
TOU TTPOo0dWOoouUPE EAaPPA wBNan, TOTE N EMTAXUVON TOU €ival JNOEVIKA. TNV TTEPITITWON QUTA N

oxéon (1) Traipvel TN pop@n:

4= 46, @)

‘ETO1 v JETPAOOUME TN YWVId Bmin, MEOW TNG 0x€oNg (2), MTTOPOUUE VA UTTOAOYICOUNE TO OUVTEAE-
ot TPIBAS oAicbnong J.

B) Otav n ywvia kAiong 8 eival peyaAutepn TG eAAXIOTNG (8>0,,n.), TOTE TO auatidio Ba kivnBei Ka-
TA PAKOG Tou TTAQyIoU €TTITTEQOU YE OTABEPN €mITAXUVON O. AV JHETPAOOUMPE TNV EMITAXUVON a, KAl
TN ywvia 6, 161¢ péow TNG oxéong (1), uTTOPOUNE va UTTOAOYIOOUME TO oUuvTEAEDTR TPIRAS OAIoBN-
ong M.

H 6éon Tou apagidiou katd TRV OPOAG peTaBaAAOuEVn KABODIKN TOU Kivnon 0TO KEKAIMEVO ETTITTEDO
TTpoodlopifeTal ATTo TN oXEoN:

X=%, +%-a-(t—to)2 (3)

Meipapatikdg TpoodiopIoudg TNG ETITAXUVONG TOU apagidiou

XpnolyoTroloude Tov aicbntipa 8éong Tou 22AA Kal KATaypAa@ouue TNV ammooTacn (8€on) x Tou
aupagidiou atmd Tov aiIoBNTAPA, o€ BIAPOPES XPOVIKEG OTIVUEG, CUNPWVA ME TIG PUBUICEIS TOU OU-
OTAMOTOG.

‘EoTw 611 TO apatidio apyilel va KIVEiTal TN XPOVIKA oTIyun t=ty, ammd TN B€on X, (améoTOaon Xo Ao
TOoV aloONTAPAa). AQou KiveiTal ue otaBepr emTdxuvon A, N B€on Tou TN XPOVIKA OTIyun t, diveTal
atro T oxéon:

ATTO 10 ypdenua Béong — xpovou TTou AauBdavoupe atrd 1o Z2AA, UTTOPOUUE VA UTTOAOYIOOUWE TO
ouvTeAeoT a NG oxéong (3), dnAadn Tnv emTaxuvon Tou apaéidiou. 'ETO1, HETPWVTAG KAl TN ywvia
KAiong 8 Tng TAdyiag cavidag, YTTOPOUNE VA UTTOAOYICOUNE TTEIPANOTIKG TO OUVTEAEDTH TPIRNG OAI-
oBnong Y, ocuuewva Pe Tn oxéon (1).
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Zuutrépaopa: Ao Tn digpelvnon TG oxéong (1) TTpoékuywe OTI UTTOPOUUE VA UTTOAOYIOOUUE TTEI-
PAPATIKA TO ouvTeAEOTN TPIBAG OAICONOoNG (M) pE BUO BIAPOPETIKES DIODIKATIEG:

A) Méow TnG PETPNONG TNG EAAXIOTNG YWVIAG B

B) Méow Tng pétpnong tng emrtéyxuvong Tou apagidiou, étav n ywvia KAiong Tou TAGyiou eTTITTESOU
gival geyaAuTepn TNG EAAXIOTNG.

Av TO BewpnTIKO PHAG MOVTEAO TTEPIYPAPEI IKAVOTTOINTIKA TO TTAPATNPOUPEVO QAIVOUEVO TNG Kivnong
Tou apagidiou TTavw oTnV TTAQYIO oavida, Kal EQOCOV N TTEIPAUATIKI PJag dIATAgn IKAVOTTOIE TIG O-
TTAITACEIG TOU POVTEAOU, OI BUO TINEG TOU CUVTEAEDTH TPIRNG oAioBnong TTpétrel va gival (oxedov)
ioeg. H otToia diagopd Toug Ba ogeieTal:

a) o€ oQAAuaTa HETPNONG,

B) oe atéAeieg TNG TTEIPAUATIKAG dIATAENS (VIO TTApAdEIyUa, n cavida PTToPEi va TTapouciddel Ka-
MTTUAGTNTA, N €TIQAVEIA TNG VO TTAPOUCIACEl AVOUOIOYEVEIG AVWHAAIES, KATT).

> AtraiToUpeva 6pyava Kal UAIKA

1) Apagidio epyaoTtnpiou atrd TO OTT0I0 a@aIPOUUE TO CUCTNUA TWV TPOXWV, 1] 0pBoyWwVIO GUAI-
VO TTAPAAANAETTITTESO avAAoywV BIOOTACEWV.

) ETriredn, Acia cavida pyrikoug trepiTrou 1m, yia TTapdadeiypa n emedaveia evog Bpaviou.

) MeTaAAIKA Bdon oTpiEng, ouvdeaol, JETAANIKES pdRdoug 1m kail 0,4m, OQIYKTHPES

) MeTpoTtavia.

) AAQADI EpyacTnPIOU PE POIPOYVWUOVIO (OXI ATTapaiTATO).

) Z00TNPa ouyxpPOoVIKNAG ANwng kai atreikoviong DBLab, pye aioBntipa Béong.

7) H/Y pe 1o Aoyiouikd tou DBLab tng Fourier.

a) Emionpdvoeig yia tn cuvapuoAdynon tng mEIPAPaTiKiG SidTtagng.
B) PuBuioceig Tou cuothparog DBLAB 3.2
Y) AQUn TWV PHETPHOEWV.

» MepapaTtiki dpaocTnpidéTnTa A

1. ZuvopuoAOYAOTE TTEIPAPATIKA OIATAEN TTAPOUOIA UE QUTH TTOU EIKOVICETAI OXNUATIKA OTNV
eikéva 1. Q¢ TTAGyIo eTTITTEQO XPNOIYOTIOINCTE TNV ETMIPAVEIQ VOGS Bpaviou. Q¢ KIVOUUEVO
owHa KaTé PAKoG Tou TTAAyIoU ETTITTEDOU XPNOIUOTTOINOTE éva oavidl oxriuaTog opboywviou
TTapaAAnAeITTéESOU dlaoTdoewyv (TTEpiTrou) 20cmx10cmx8cm Pe OPOIOYEVEIG ETIPAVEIES. A-
KIVNTOTTOIAOTE TO KATW AKPO TNG 0avidag PHE OPIKTAPES TTAVW OTOV TTAYKO. [Av dev dIaBETETE
0PBOOTATEG YIO VO OTNPEICETE TO UTTEPUYWWHEVO AKPO TNG Oavidag, UTTOPEITE va XPNOIKNOTIOIA-
O€TE Mo KApEKAA]. AKIVATOTTOINOTE TO KATW GKPO TNG KEKAIUEVNG Oavidag OTOV TOIX0 1 O€
oTaBepd Bapu avTikeipyevo. MNa va TTETUXETE TIG €MOUUNTEG KAIOEIG, IOWG XPEIAOTEI va avu-
WYWOETE TO KATW AKPO TNG ME T BonBeia pepikwv BIBAIwV i cavidiwy]

2. PuBuiote Tn B6€on Tng TTAdylag oavidag,
WOoTeE va oxnuatifel ywvia HIKpOTEPN
Twv 10 poipwv e TO OPICOVTIO ETTITTE-
00. TotroBeTrioTE TO ApAtidIo TTAvw OTN
oavida. Au¢AoTte oTadiakd Tn ywvia
KAIoNG MEXPIG OTOU TTETUXETE TO QPAEi-
d10 va KIveiTal apyd, OTav TO OTTPWXVE-
TE €AA@PA TTPOG TN XOUNAOTEPN AKPEN
TNG TTAQyIOaG oavidag. TOTE, N ywvia KAi-
ong Tou TTAdylou emITTEdOU €ival ion e
TNV €AaxIoTn ywvia (Bmin) TNG oxéong
(2). MeTtprioTe TN ywvia KAiong Omin, ME
TO aA@AdI Tou OXOAIKOU gpyacTnpiou
(TTou PEpPEI Kal oIpoyVWHOVIO.

nue=[(AB)-(FA)J/(AT)

Eikova 2



Av dev O100€TETE AAQADI, HETPAOTE YE TN METPOTAIVIO TNV UYWOUETPIKN dlapopd dUo ohueiwv
A kai I Tng TAeupdc (TTAGyia dkpn) TNG oavidag Kai Tn JeTagu Toug atmréaTacor. lMNa va Ppeite
TNV UWOUETPIKA dlapopd Twv A Kal I ueTpAoTe TIG armooTdoelg Toug (AB) kai (FA) amd 1o
(opi6vTIO) TTATWPA TNG aiBoucag (eikova 2). O AGyog TnNG UWOMETPIKAG diagopds ((AB)-
(FA)) Toug TTPOG TN YETAEU TOug atrdéoTacn (AlN) IcoUTAl HE TO NUITOVO TNG YWViag KAioNg TNG
oavidag. PpovTioTe T dUO onueia va BpiokovTal 0To iBI0 KATAKOPUPO ETTITTEDO, OTNV TTEPIO-
XA Kivhong Tou apagidiou.

3. EmavaAaBarte Tn PETPNON TNG OPIGKNG YwVviag 5 @opég. KataypawTe TIG TINEG TG OTOV TTiva-
Ka A Kal UTTOAOYIiOTE TN MEON TIPA TNG.

MINAKAZ A
Méon TipA TnG
9 i emin
(hoipeg) (oipeg)
emin=

4. YTtoAoyioTe TO OUVTEAEDTH TPIRBAGS OAiocBnong epapudlovTtag Tn oxéon (2).

H=___

» Meaipapatikn dpaotnpidTnTa B

5. ZuvdéoTte Tov Kataypagéa (logger) Tou 22AA DBLab (o€ kardotaon OFF) ue utroAoyioTh,
OTOV OTTOI0 £XEI EYKATAOTABEI TO AOYIOUIKO TOU OUCTAUATOG. 2UVOEDTE TOV alIoBNnTApa B€ong
oTnNV TTPWTN UTTOd0XH a1I0ONTHPWY TOU KaTaypa@Eéa.

6. ZTepewaTe TOV alIoBNTAPa Béong TTdvw OTO TTAQYIO ETTITTEDO, WOTE N ETTIPAVEIR TOU, TTOU €K-
TTEPTTEI TO NXNTIKO OAUA, va gival KABETN 0TOoV Agova TTAvw OTOV OTTOIO KIVEITAI TO apagidlo
(eik6va 3). OpovTioTe WOTE N EAAXIOTN ATOOTACN TOU apagidiou atrd Tov alcOnTAPa va eivai
TTAvTOoTE PEYOAAUTEPN TWV 40Ccm.

AloBnThpag
Béonc

“baLab |

| Logger | H/Y

Eikéva 3

7. PuBuioTte Tn 6€0n TG TTAAyI0G oavidag woTe N ywvia KAiong 8 va gival yeyaAuTepn TnG AG-
X10TNG (Yo TTapddelyua, av n eAaxIoTn ywvia givar 16 poipeg, pubuioTe T ywvia kKAiong yuo-
pw oTIG 20-22 poipeg). MeTprioTe TN ywvia KAiong pe Tn diadikaoia TTou avagEPETal oTo BA-
MO 2. ZNUEIWOTE TNV TIMA TNG:



0=

8. dpovTioTe WOTE N OUVOAIKA PETATOTTION TOU apagidiou KaTd Tnv Kivnor] TOU, va Wnv UTrep-
Baivel Ta 35-40cm.

PubBuioeig Tou cuotiuarog DBLAB 3.2

&

Apyeio  Encfepyacia MopaBupo MpoPohn  Avahuon [

9. Evepyotroijote Tov KataypagEa Kal apou
oAoKANpwaoel TIG pubuicelg Tou, TOTE &-
VEPYOTTOINOTE KAl TO AOYIOMIKO TOU OU-
OTAMATOG. ATO TO HEVOU  E€VIOAWV
«KATOYPOQ@EQAG» avoigTe TO  TTapABupo

Avakmon Acdopévay
Afyn AzdopEvoy
Karaypadpr) Kuhidpevn
Aiakonr) KaTaypageng
ExkaBapion Mvrung

Enavekkivnon Enikorveviag

(=]
; , , 3
«'ITIVGKGQ E)\EYXOU» KAl 8"')\8§T€ TOV Al- Q PuBuigeig Enicoivioviag |
odnTipa «dlaoTnua» otn Bupa 1 Tou Ka- |[& - . Mivaxac EMow i
Taypagéa (eikéva 4). Pubiote wore o | i 5y B ity
Karaypa@éag va karaypawel 2000 uetpn- % Epaviadonbe
o€Ig ue puBud 100 petprioeig avd deuTe- |= EtgoSos 1 -|LI0 d-] 7 Tonos
. p . . B EiooSoc 2 -|Kevé =] |7 [MnEveovs ]
POAETITO (OUVOAIKOG XPOVOG TOU TIEIPd- [= e "
&S igobog 3 - =i L4 StdBun
parog 20s). &) Eioobog 4 - = |e ] -
&\ Eigoog 5 - = (-
10. KpatroTe To apaéidio akivnto oTnv apxi- { & Sl = |°
, , , , E=] Znueia PuBpéc ]
Kr) Tou B¢on. EvepyoTroioTe T0 TANKTPO f (. = 5 s B Damesews
«Awn HETPNOEWV», TTEPIPEVETE )\IY’O He- I T
XP! VO aKOUCETE TO XAPOKTNPIOTIKO NXO | (&
AgIToupyiag Tou aioBntpa Kal TOTE aPn- -
Eikéva 4

OTE TO apagidlo EAeUBePO.

11. 210 ypagnua Béong — xpdvou tTou Aaupavere otnv 08ovn Tou H/Y, KAvTE TIG aKOAOUBEG
pubuioceic:
1. EmAEETE pe OITTAG KAIK TNV TTEPIOXA TOU YPOPrUATOG TTOU AVTIOTOIXEI OTNV Kivnon Tou
auagidiou Katd PAKOG Tou TTAQylou eTTITTEdOU Kal peyeBuvaté Tn. (Mevol evioAwv
«TTPOPBOANY», EVTOAN «ueyéBuvany, eikova 5)

Eneieﬁyacﬁa ﬁapc’:Bupo MpoBoin  Avaiuon  Kataypagpéag
X

H ]
Makpoevroiq ——

| AnoBfiker Fuvdptnon Axupo

- Mezos Opos SO T | %160 napddoro

g Ofokdn c2 ™ On-line enefepyaoia
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S 7 I i i

Q EiooBoc 2 -|Kevé epidddovo (dve] G1 I I EnitéEate |
a4 EigoBoc 3 - 62 =

@ = I I EmiéEare I
— EigoSocg 4 -

t)£ e

= Eiogo8oc 5 - - o

= — Tetpaywvwn Maty8pépnon

EiooBog 6 -

i Znpeia PuBpéc =

|5 2000 ~]| [100/sec  ~] T Avtépara

-6 Afyn AeBopé | A i | ExkaBdpion Mvriung,

=
Eikéva 5

2. A0 1O pevoU «TTPOROAN», €TTIAEETE TNV EVTOA «0B0OvVN». PubpioTe Tig emAOYEG TNG 0006-
VNG, WOTE OTO ypAPnNUa va gu@avidovral JOvo Ta TTEIPAPATIKG onueia Kal OxI CUVEXAS
ypapun.

3. ZT0 pEVOU eVvTOAWV «avAAucn» €TTIAECTE TNV EVTOAR «TTEPICCOTEPO». 2TO TTAPAOUPO TTOU



TTPOKUTITEl €TTIAEETE TN OUVAPTNON «TETPAYWVIKH TTaAIvOpounon». To TTpoypauua Ba

; VEI'IEEEPYUUiEI hupéuBupo Mpofoin  Avaiuon Kataypagéag

] EE x|
ovone|
m Maxkpoevtoin
E ] AnoBrike  Zuvdptnon Axupo

Méooc Opoc A|C1| 1.000 i
Q Metaoxnpatiopéc Fi I—l V' 18t0 napdBupo
Ofokih c2 [~ On-line enefepyacia
EigoBog 1 -| Avdotnpa Napdywyoc
Z =z NMepBdaniovoa (dvw)

Q EigoBog 2 -| Kevé Hﬁﬁ‘ﬂ@ﬂq“?&[fé},’ﬂ GII I EnitéEate |
= EiooBog 3 - letpayavikn Hadvd)
@ L |[Terpaywviki pila GZI I EmiéEate |
fend EigoSoc 4 - i 0 R
13 Eioofoc 5
== ke e Tetpaywvwn MNadwySpopnon
EiooBog 6 -
t Snueia PuBpéc r
&5 2000 ~] [1007sec  ~] T Avtépara
% Afjyn AcBopé | | ExkaBdpion Mviipng
=
Eikéva 6

avaypdwel TN BEATIOTN cuvaptnon 2°° BaBuou TTou TTPOCAPUOZETAl OTA TTEIPOPATIKA
onueia (eikéva 6). ATTé auTiv UTTOAOYIOTE TNV TMITAXUVON a Tou apagidiou. [H emiTdyuv-
on 1o0UTal e TO BITTAACIO TOU CUVTEAEDTH TOU deuTEPORAGBUIOU Opou TNG EAEUBEPNG pE-
TaBANTAG (Xpdvou), oTnv e€iowaon Tou ep@avideTal oTo TTAPABUPO TOU YPAPAUATOG
(BAéTTE €Cicwaon 3, BewpnTIKESG ETTICNPAVOEIG)]:

4. E@apuooTte Tn oxéon (1) Twv BewpnTIKWYV ETTIONUAVOEWY KAl UTTOAOYIOTE TO OUVTEAEDTH)
TPIBAG oAicbnong .

M=

12. Moip&oTe OTOUG PABNTEG GWTOTUTTIA TOU TTEIPAMATIKOU ypaeriuatog B€ong — xpovou. lMNa
va KePOIoETE XPOVO, UTTOPEITE VA EXETE ETOINACEI TIC PWTOTUTTIEC ATTO TTPONyoUuEVn dIECa-
ywyn TNG TreipauaTiknig diadikaoiag pe tnv idia mreipapatikry diatagn. Av diabétete Bivreo-
TTPOROAEQ, O HAONTEC UTTOPOUV VA KaTaypAawouv Ta dedouéva TTOU aTTaITOUVTAl YIa T OU-
MTTARPWON Tou QUAAOU £pyaciag TOug atro TV 08ovn.

13. ZntAoTe a1rd TOUG PadnTEG va CUYKPIVOUV TNV TIMA AUTH WE TNV TIMN TOU CUVTEAECTH TPI-
Bri¢ oAioBnong TTou uttoAoyicarte oTo Prpa 4 TNG TTEIPAUATIKAG dladikaaiag (BAETTE QUAAO
epyaciag) kai va aimioAoyrfjoouv 1n d1agopd Twv dUO TIHWV.

Avapopég

1. Alonso, Finn, Physics, Addison — Wesley p.c. 1981 (pages 113-115)
2. MaBnuara duoikig Mav. Berkeley, Mnxavikr tépog 1 (Epyactripia ®uoikng EMIM, 1978), oe-
Aida 72.
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