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1.3.1 Toirog vopog Tov Nevrova.
Nopog Apdong - Avrtidguong

H évvoia tng dUvaung yonoLuomoLeitatr yia vo meQLyQa-
Yer v oAAnlemidpaon uetafv ovo cwuatwv. Iagadeiyno-
TOG YGQN OTEWYVOUUE €VO %LBMOTLO %Ol AVTO EMLTAYXVVETOL,
Toobdue ne 1O YEQL UOG TO €va GAxEO €LATNELOV TOV 0MOLOV
TO GALO €ivolL OTEQEMUEVO XOL OUVTO Topopoppovetal. Kot
ota 0V0 moadeiypata €va ocwno oAlnhemidpd pue €va dAiho.
IToto copo aoxel Tt dVvOUN ®oL TOLO TN OEYETAL;

O Nevtwvag mioteve 0TL eival Tto idLo vo deyxBovue OTL, eite
TO TE®MTO aoxel dVvoun zoL To OeVTEQO TN OE€YETOL M TO
ovTioTeo@o. Anhodmn:

“Otov 0v0 copote alinremidgovv %ol TO WENOTO aoxel
dvvaun F oto 0e0TEQO, TOTE %L TO deVTEQO Coxel avrifeTn
dvvaun -F oo neATO’ .

H dwatimwon avtn amotekel to vopo Agdong - Avtidgaons.

210 TOQOTAVEW TOQAOELYUO, OTOV OXQWYVOUUE TO AULBO-
TLO We ULoL dVvaun F t0te avtd aoxei o eNag dvvaun -F
(Ew. 1.3.1). Zto devtepo mapaderypno Otov t0b6due Qe Tto
¥€0L WOC TO €LOTNOLO UE dUvaun F, xat 10 elatnolo aoxel
0TO Y€QOL Wag dvvoum -F (Ew. 1.3.2).

Exelvo mov mpémer va tovicovue eivor OTL OL dUVAUELS
™S Apdong - AvTidpooNng evEQYOUY OE dLAPOQETIXG dOUATC,
EMOUEVWC OEV E€YEL VONUO VO WAGUE YLO GUVLOTOUEVY TV
600 aVTWV dVVAUEWYV.

Ewova 1.3.2

Shupwva pe to vopo avtd oe xdbe dpdon avamTHooETOL
ton oavtidpaoy. ZvumeQaivouue AOLTOV OTL OEV €ivol duvoTto
Vo €YOVUUE TNV EUPAVLON ULOS LOVNG dUVOUNG, YLOTL TO GO
0T0 omolo ovTh aoxeitor o mooxrakel puio ovtidpaon. Aéue
LoLmov OTL oL dvvaperg ot QUon epgavitovrar xatd Cevyn.

Ewova 1.3.1

Mepirol podntéc few-
Q0VV OTL, 1] LOOEEOTTLAL EVOG
OWUOTOC ELVOL GUVETELO
TOV VOUOL 0QA0NG-OLVTi-
0Q0oNG.

SvinTnote otV Oud-
o0 600G TNV AmOYN VTN
%OL YOOYTE TN 0N GOG
amop.
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AgastnoLotnta

Agdon xzar ovtidgaon.

1. Kpatnote (6v0 amd cog)
T dV0 OUVAUOUETQO
TEVIOWEVA, OTTWS QOi-

VETOL GTNV  ELXOVO.
IMogatnenote TLg €v-

oelelg TV duvapo-

UETQWV.
2. ITowa eivar m oyéon
UETAEY dQAONG %Ol

ovTidQAGNG 6GOV aQO-
0d M oLevBuvon, TN
OO %Ol TNV TLUN;

3. Egnynote yiati pia
6aona Ba @uyeL mEOg
TO TOW OV %ATOLOC
andNEeL 0mwd aAVINV
oTNV TEOXRVUOLL.

4. 'Eva avtixeipevo 6a-
oovc 1ON 1ocoppomel
TAVR O  TQOMETL.
ITpocdilopiote TN V-
VOUN TTOV OOXEL TO
OVTIXELLEVO OTO TQO-
mECL (TLun, OLevBvvon
%ot @opd). Emiong,
mTEO0GdL0QLoTE TN OV-
vaun TOv 0O%El TO
TEATECL TAVW GTO AVTL-
%ELUEVO.

1.3.2 Avvdapeirg amd emagn xot
oo amooTOGN

Onwg eidape, yio vo acxnbel pro dvvoaun oe €va coOUO
elval omagaitnTn 1 VToEEN €vOC OEVUTEQOV OCMUATOS, IOV
elval elte oe ema@y, €iTe 0 RATOLO ATXOOTACY OXO TO

Ewova 1.3.3

=
.

Ewova 1.3.3a

TEWTO owUa %ot oAinhe-
mLoed Pe 0uTo.

‘Otav ompdyvovue €va av-
TIXELUEVO, TTAQOOELYLOTOS XA0N
évo avtoxivnto (Ew. 1.3.3)
aoxovpe duvoun o’ autd. ‘Otov
EMLONG TEVTWVOUUE €VO EAOL-
TNOELO TOV OmOiov TO €Vl
A%Q0 €LVOL OTEQEMUEVO %O
enueic toabaue 1o ehevBego
dxzpo touv (Ew. 1.3.2), aorovue
dvvoun. ‘Otav pe €va oyoLvi
toabaue pLo 6dpna TOU
eivar otn 0dlaooo, evo eueig
elpaote otNV ENOA 0GROV-
we dvvaun (Ew. 1.3.3a). To
XOQARTNOLOTINO XOL TV
TOLOV TEQLALTWOEWY ELVOL
0tTL vdoyer emopy. Ot du-
VAUELS TOV OVNXROUV G 0U-

T TNV ®oTnyopio A€yovtalL duVVApELs omo emagy.

X0QaxnTNELOTLXES OUVAUELS EMOPNG TAV® OE €va odud,

OV OLVAVTAUE 0T TEOoBAuoTe Mnyovixng eivor:

1. H Touom.

2. H dVvoun mov Oéxetal To OOUA OTO TEVIOUEVO VU,
0TO 4xE0 TOV omoiov eival deuévo (A€yetol Tdon vipo-

T0G).

3. H dvvapn ghatneiov mov d€xeTal TO COUO OO TOQAUOQ-

POUEVO €hOTNOLO.

4. H »dBetn 60vaun mTov 0OXELTAL OTO COUO OO TNV ETL-
@PAvELO OTNY OTOL0 OVTO LOOQQOTEL.
5. H dvoen mov déyetal éva oopo omd TOo VYO, WEoa

2]

Ewova 1.3.4

070 omoio eivor 6vBiouévo (Eux.
1.3.4).
6. H avristaon tov aépa mov
OéyeTal €va GOUO OTAV %L-
veltal.

Avtifeta, oL dvvAueL TOV
00%0UVVTOL UETAEV MAERTOLRA
(POQTLOUEVOV COUATWV, OL dV-
VOUELS UETOED UOYVNTOV %ROL
oL duvapelg Aoyw 6GapvinTag
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elval duvapels amdé améoTeon).

S'évo oopo elvar duvatd va aoxoUvtal TOo0 OVVAWELS
oo €mMAPY, OGO %Ol OXO AmxdOOTAON.

IMopodeiypatog xdpmn, oto 6L6Lio mov 6ploxeToL 6To Bga-

F‘K
vio ooxeltolr tTo 6400¢ TOV, TOU €lval dVVAUN OO OTOCGTA- ‘
Il | H

onN %ol 1 duvoun mov TEOEQRYETAL Ao TOo Opavio xal eivol
dvvoun amd emaen (Ewx. 1.3.5).
ITolhéc @opég otnv emilvon mEObANUATWY eivar avayxn  Ewéva 1.3.5
VO ONUELDOOCOVUE TLS OUVAUELS TTOV OLOXOVVTOL OE €VO CWUO.
‘Eyovtag vaoyn pag OTL oL dUVAPELS QUTEC €ival OUVANELS
elte amd emaen eite and amootaoy, (Ew. 1.3.6), nag eivor
€UXOA0O VO TLS TROOGOLOQLGOVUE.
O1 Svvauels amo emo@ly TOV AOXOUVTAL OE EVO OOUA
elval TOOES 000 ELVOL TO OOUATO UE TO OMOLO QAUTO EQXETOL
ge emaQi).

AYNAMEIX AYINAMBI
AlIO EINA®H AlIOATIOXTAZH

Yvinteicte oTNV ond-
00 oug TO mOQUXATM Béna.

Koatdue oto yéotL pog
uto. xipwhio. IToreg du-
VOUELS 0.0XOVVTOL ETA-
vo t™g; [Tolo cwpato Tig
0O%OVV;

ITetdpe tnv %ipwhio
TEOS TO TAVW. AV Qw-
TNOOVUE TTOLES OUVOUELS
00%0UVTOL TAV® OTNHV
XpwAlo zotd TNV ®ivn-
on NG, xdmoLol nabntég
0o amavtnoovy OTL 0LoXOV-
vToL 0V0 OUVAUELS:

i) To 64p0g ®oL

ii) n 6vvaun mov dwoa-
ue 0tTav EQUYE 0O TO
xEOL Wag.

SUueoVELTE PE OVTY
™V Amoyn;

Eiwkoéva 1.3.6

Euxoves Svvauewv amo exa@pn xat amd amooTaoi).
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B;=2,5N twv cwpdatwv
OV @aivovialL oTNV EL-
nova 1.3.8. Agov xa-
TOOXEVAOCETE TN OLATO-
EMN, VO %AVETE TLE OKO-
LovBeg 6QOOTNELOTNTEG:
a) Metpnote pe 10 polL-
QOYVWUOVLO TLS YWVIES
0, oL 0, wov oxNpoTi-
Couv ta vijuoto AOyw
TOV 60QWV.
Kotaoregvdote 1o
TOQOAANAOYQAUUO TV
OUVAUEWY %L TEOGOLO-
0i0TE TO UETEO %OL TNV
xotevluvon TNg ov-
VIOTAREVNG. AVTLOTOL-
ytote 1IN oe 4cm.

6)
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N .-F
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Ewéva 1.3.7p
AgastnoLotnta
Alvovtar to  6don
B,=1,5N, B,=2N =xm

1.3.3 XvvBeon dvvapemov oto emimedo

Sty ewova 1.3.70 @aivetar €va mholdpLo mov AOYw
unyovirng 6rhabng xiveitolr 61O veQd TOV TOTAWOD WE TN
6onferto dV0 OYOLVLOV, TO OOl GVEOVY OYNUOTO OTO TLG
oyx0ec.

Ewova 1.3.7a

Oa pumogovoe dpaye oL dVO OVVAUELS TOV O.OXROVV TO OYN-
UoTo, Vo LOOdUVAUOVY Ue uio dvvaurn, tnv omoia Oo aoxel
€va AAAo oxd@og %ol M omolo vo @EQEL TO (OL0 amoTéAEoua
ue tig dvo duvdaperg poali; H amdvinon elvor vou.

Ztmv ewova 1.3.76 pe T, xov T, €yovv onueiwBei ou
dvvauels (TAOELS TV GYOLVLMOV) TOV O0OXOUV TO OXNUOTO.
Katooxevaovue évo ma@oaAAnhoypoouno e TAeVEES TLS TA-
oetg T, now T, twv oxowviwv. H ovviotouévn tovg ovubori-
CetoL Ue T OLAY®OVLO TOV TAQOAANAOYQAUUOU TTOV TTEQLEYE-
tor petagv tov T, now T, (Ew. 1.3.76).

v ewodva 1.3.8 @aivetor 0 TEOTOC WE TOV OTOLO G)E-
oLaletol 10 TOEOAANAOYQOUUO TV dUVAUEWY OTNV TAEN UE
v 60nfela V0 TEOYOALWV %OL TOLOV YVOOTOV 60QWV.

H tdonm oe »dbe vino ogelretor oto 64005 TOV GLYXQEO-
teitol eite omevbelog elte péow twv TEOYXOA®V. OL YWVieg
0, oL 0, petakd TWV VNUATOV PETOLOVVTOL UE TO LOLROYV®-
UOVLO. TN GUVEYELO XOTAOXEVALETOL VIO %AUOXO TO To-

Ewova 1.3.8
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eorlinroypauuo oto omoio To draviopata B, nar B, avii-
TOEOOWITEVOVV TLS TOQOAXEINEVES TAEVEES. H ouvicTaonévn toug
mEEmeL vo €xer oL ovtiBetn xotevbuvon pe to 6dpog B,
eMELON TO OVOTNUO TV TOLOV OUVAUEMV LOOQQOTEL.

ZuvBeon dvvauewv mov oxnuotitovv yovio 90°

Ag vmoBéoovue otL oe éva onueio O evepyolv dvo duVd-
uerg F, naw F, mov oxnuoatiCovv yovia 90° (Ew. 1.3.9).
ZNTAUE TOV TEOGOLOQLORO TNG OUVLOTAUEVNGS TOVS. Anhodm
To umoAloyloud NG TLuNg xabwg xar TV xatevbuvoen g
GUVLOTOUEVNS OVVAUNG.

H xatevBuvon tng ovvictapévng 0o mpoodiopiotel av
voloyLoBel n yovia 6 mov avty oxnuoTtileL UE TH OUVLOTO-
oo. F,. Kataoxevafoviag 1o mogarinhoypoaupno Ttwv duva-
UEMV TEORVITTEL OTL 1] OUVLOTOUEVY €LVOL 1] VTOTELVOUGA 0Q-
Boywviou TLYdVOU TOV 0moiov oL x00eTeg TAEVEES €lvalL oL
duvaperg F now F,. Av egopuooovpe 1o ITvBayodgeio Oew-
onua 6ploxnovue TNV TLWH TNG TOV ELvOL:

F=F+F (1.3.1)

H yovio 0 mpoodiopiletor amd ) oyéon:

el = = (1.3.2)

1.3.4 Avdlvon dVvoung o€ ovVIGTOGES

‘Onwg eival dvvotd va cuvBéoovue dvo dLoviopota OV
€YOUV %OLVY 0QYN %Ol VO TO OVTILXOTOCGTIOOVUE UE €VO TQL-
To OLdvvopo LeodVVAUO UE OUTA, XATO OVTIOTOLYO TEOTO
UIToOoVUE Vo OVAAIOOURE €vo dLAVUVOoUO 6€ dVO dAla LGOJU-
vapa pe ovto. To gpotnuo eival “umopovue vo ovolvoouvue
%Ol (o dUvauYN O€ OUVLGTADOEG;”

20UV UE TO TEONYOUUEVO OHRETTLRO 1 dUvVa-
un g drovvopoatird péyebog o pmopel va avaiv-
Oel og ovVVIOTWOEC.

H avdyxn tng avdlvong piag dvvaung o€ ovvi-
OTWOEC QOIVETOL ATO TO €ENG TOQAOELYUOL.

Mo 6dpxo ovpeTol GE €vo ®OVAAL we TN 60M-
fero oyolviol amd AvOpowmTo MOV AULVELTOL TAQAAAN-
Ao oto navair (Ewx. 1.3.10). Ta va xotovonoovue
™V xivnon g 640x0g TEETEL VO AvOAVGOUUE TN
dvvaun mov ooxel o AvBpwmog 6e VO OUVLGTWDOEG.
Mo woedAAnin, F, meog 1o pedpo tov mTOTAMOD
rou woo #60etn Fp o’ ovtd. H magdrinin ovvioto-
oa, F wivel tn 6doro meog Ta eumEOg VM M XA-

0 H
—_———

o F

Ewova 1.3.9

1

Ewova 1.3.10
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Oetn TtV €lxeL mEOSC TNV OAXTY.
2vvnlwg avaivouvue pro dvvaun oe dvVo %dBeTeg OvLVL-
OTWOEC.

Hagdderypa

Na avalvbei pra dvvaun F=15N oe 6vo ovvictwoeg F,
now F, ndOeteg pnetafd Toug, €% TWV OMOLWV 1 GUVLOTWOO
F, eivar ogifovrtia. H yovia 6 mov oxnuatiter n dvvoaun F
ne tv opLioviia cuviotwoo eivalr 30°.

Sty ewova @aivetor 1 dvvoun F xatr or dvo cuviotwoeg
™g. Amd v Torywvouetpio xoL ovYxEXQLUEVA amd TOV
0QLOUO TOU OGUVNULTOVOU %Ol TOU NULTOVOU ULOGS YWViog,
TOOXRVITEL:

i

F
ouvl =F—1 ®nour Nuo =

Emldovtag tn modtn oyéon wg mpog F, mpoxvmreu:
F, = F owb
Me ovtwroatdotoon tov tudv F=15N zow 6=30° maipvovue:

F, = I5N ovv30° M

NG

Fy = I5°-N =12,75N

Epyalouevolr xotd tov (L0 TEOMO VLIOLOYILOVME TN OVLVL-
otwoa F,.
F, = F nqu 30° 7

1,
F, = I5N i
F, = 7,5N
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1.3.5 XvvOeon mohdov opoemimédwyv
OUVAUEW®Y

INo va vwoloyiooupe TN GUVLGTOUEVY TOAAMV OUOETLITE-
dwV dUVAUE®V TOU €YOUV ROLVO GNUELO EQAQUOYNG, UWTOQOVUE
vo. 6QOVUE TH GUVLOTOUEVY] TOV VO TEWTWV OUVAUEWY UE TN
ué0odo Tov TAPOAANAOYQAUUOU ROL OTY CUVEYELD VO GUVOE-
govue TN OUVOUM OVTN We TNV TELTH dVVAUMN, TN VEX GUVL-
OTOUEVY) UE TNV TETAQTN, %.0.%. UEYQOL VA TEALELOGOUV OLES OL
dvvaperg (Ew. 1.3.11).

F
F2 F2 s 1,2,3
Fl
(0]
F3
o 5
Ewovo 1.3.11

H mogeia ovty eivor ocvvnbwg mepimhoxn xor yu' ovtd
dev evdelnvuToL.

Suvnlwg epyalonoote wg €ENG:
Se éva ovotnuo opboywviwv oEovwv, TOv omoiov M aQEYM
OUUTTLTTTEL UE TO ONUELO EQAQUOYNG TWV OUOETLITEdWV OUVA-
Hewv, avalvouue Oheg TLC OUVAUELS o€ ovviotwoes. [Tapatn-
povpE TOTE, OTL OLEC OL GUVLOTMOES OV 6ELOXROVTOL GTOV iOL0
Aatovo, €xouv TNV oo N avtifetn xoTEVOUVVON ROL ETOUEVWC
N m®eocbeon touvg elvor €vxoAn. Me tov TeOTO OUTO ®OTOAN-
yovpe oty ovvBeon d6vo duvapewv xobBétwv puetagy Toud.

Avtd Oa @avel ovolvTivd 6T0 TOQAOELYUO TOV OXOLOV-
Oei. Twa evxohio oag Oewpnoovpe Teelg dvvapers F, F,, F,,
mov oynuoatifouv pe Tov AEovo TwV X YVWOTES ywvieg 6,
0,, 05, (Bw. 1.3.12). Avaivovue »abe dvvaun oe ovviotwoeg
0TOoVvS GEOVES X %Ol Y.

H ovvictapévn twv duvapewv otov X AEovo €xeL TLuw:

3F_=F
X

-F, +F

1x 2x 3x

To (0610 LoyVeEL %Ol YLO T OUVLOTAUEVN] TOV OUVAUE®YV
otovV y dEova:

F =F,_+F, -F

y ly 2y 3y

To aBpoicpuata avtd eivor alyebouxd.
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y y y
ZFy
Ewéva 1.3.12
Telxd, Ba éyovue:
SF = |(3F,)? + (3F,)? (1.3.3)

H yovia ¢ mov oxynuotilet m ovvioTauévn we tov dEova
TOV X mEocdLopiletal amd tn oxéon:

SF,

SF,

QP = (1.3.4)

1.3.6 Icoggomia opoemimédmv dvvapewv

Av oe évo ouo 0oROVVTAL TOAAES OUVAUELS, TOV OLEQYO-
VIOL 0o To 1OL0 onpeio, avtd LOOQEQEOTEL, OTOV 1 OUVLOTO-
UEvn Twv OVVAUE®VY €ival UndEév.

Svppwva pe 000 OVOEQEQUUE GTNV TEONYOUUEVY TOQM-
YOOQO 1) OUVLOTOWEVY TV OUVVAUEWY OVAYETOL TEMXA OTY
ovvBeon ovo dvvapewv twv EF ot EFy. Apa Oo mpémeL va
Loy veL:

SFy = 0
Sy = 0 (1.3.5)

Ta oBpoicpoto ovtd eivor ohyeboLrd %ol oL OUVAUELS
elval opoemimedeg.

Megirég mEQLATMOELS

o. Icogoomia copoatog vwd Tnv emidgouen dvo dvvapeov.

e éva 6LBAlo mou mEepel mAvV® o& 0QLLOVTLO ETiTEDO
(Ew. 1.3.13) aoxovvtal duvauels:
Ewova 1.3.13 To 6dgog tov B zar n dVvaun N tov emmédov.
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AoV 10 616hio Looppomeil Bo LoyvEL
SF =0 1
B-N=0 1
N =B
Anhady m Odvvaun amd to emimedo xal To 64005 TOU
6L6Miov eivol Svvauels avrtiOeteg.

6. Icoggomia copatog V6 TNV emidouon TELOV dvvapemv
(opoemimédwv).

Sty ewova 1.3.14, éyovue TEELS OUOETIMEDES OUVANELS
og LooQQomio. ZVupwvo we tnv mopdypogpo 1.3.6 Bo mpeé-
WEL 1] OUVLOTOWUEVY TOV TOLOV OUVAUEWY Vo elval ion ue
undév. Anradn m ovviotopévn TV dvo vo eival avtifetn

™S TElTNG.
Mopdderyna

Z@oaipa 6dapovg B = 10N eivor depuévn otnv daxpn &€vog
OYOLVLOV TTOU ELVOL OTEQEWWUEVO OTNV 0QOPY) %Ol LOOQQOTEL.
21N o@oigo oaoxovue pia oplidoviio duvaun F xor tote
tooppomel oe véa 0éom, Omov TO VAWO OXNUOTICEL YwVia ¢
(mue = 0,6 ot ovve = 0,8) ue v 7oTAXROQUPY.

1) No oyedlaotodv oL dUVAUELS TOV 0.OXOVVTIOL TN GPOALQ
mowv acoxnbei m dvvoun F xov va 6pebei n ovviotauévn tovg.

2) No uvmoloyiotei  dvvaun F xabag emiong »nor 1 dvva-
U1 TOU OO%REL TO VWO OTYN oaipa, oty véa B€on L000QOTiOG.

Aven

1) 2ty ogaiga aoxovviar Vo duvapels:

to 6dp0g TS MOyw NS €AENG tng I'mg xnau

n 6vvaun T mov aoxel to viua, TNV omoio ovopdfovue
TAON TOU VIUOTOG.

AoV m ogalpo Lcoppomei, Ba LoyveL:

T =B
dpo. T = 10N

2) H o@oipa Lo0Qpomel vwd TNV €MiOQO0N TOLOV dUVA-
wewv B, T" »ou F.

Av avalioovpe TNV TAON TOV VAULOTOS O0€ VO GUVLOTW-
0€C, a0 TO OYNUO TEOXVITTEL OTL

T, = Tue
T = Tovve
y
AoV mn ogalpo Lcoppomei, Ba LoyveL:
2F, =0
2K, =0

Ewéva 1.3.14
H F; xav n F;, eivar avrifeteg.
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Ewoéva 1.3.15

AnAadn: Touvvp =B xar
F = Tpe

Me ovVTIXOTAOTOGY TOLQVOUUE:
T.08 =10 N T = 12,5 N

wor F=125N.0,6 1w F =7,5N

1.3.7 O vépog tng TEL6NS

‘Exete 0o%LUdGEL VO TEQMOTNOETE GE YUVAALOUEVO TTOTOU
N oe maywuévo dpopo; ‘Exete axovoel O0tL TO TEQLGGOTEQM
dvotvynuato e avtoxivnta ovubaivovv dtTav oL dpouol
elvalr 6oeyuévol;

2TIC TOQATAVW TEQLITOOELS VITAQYEL %IVNON TOV OUWG
yivetoL og LOLONOQ@PES OVVONRES TOU ENMLXQATOVV OTNV ETL-
@PAVELD TAVEW OTNV ONOL0 %LVOUVTOL TO owuato. To altio
oV dVOROAEVEL TNV %IVNOY G€ OAEC TLC TOQOTAVW TEQLTTM-
oeLg, elval Omwg E€Qovpe ®oL OO TNV EUTELQLO WOG, M EAAT-
TWOoN TOV dUVARE®V TNG TELONG.

‘Otov éva copa olicBaivel (YALoTodel) mTAV® O ULO ETL-
PAveLD, VLTOQXEL WLa OUVOWUY OTO OMWUWO TOV OVILOTEXETOL
oTNV %ivnon Ttov.

H d0vaun ovtn Aéyetar teuén 7 tEL61] ohicOnens.

Tou6M euaviletol exiong OTOV €vo COUO ®LVELTAL WECGO OF
0evotd (oTOoV 0épa 1 0e VYEO). ZTNV TEQIMTWON AVTH WLAA-
WE YLO OVTIOTOGY aVTL YLo TOLOM.

H to167 €ivor pro mohd onuovtiey dUvVOUN yLoTi €TLTQE-
MEL O0€ EWOS VO TEQNMATAUE, VO %QOTAUE OVILXELUEVA OTO
X€0L0. WOG, OTO TEOXOPOQO OYNUOTA Vo %LvoUvTtol, %.T.Ah. H
ToL6M 0TOo VYEA €ivol TOAD WkQOTEQEY GE OUVYXQLON UE OQULTH
UETAEV OVO EMLPOVEL®V OTEQEMY. AUTOC €ivol 0 AdYOg mov
YLO. THV EAGTTWON TV TELBDOV QETAEV OVO UETOAMKWOV ETL-
(POAVELDV YXONOLULOTOLOVVTOL AddLo g Aumaviird. To teleu-
talo xoovia €xel avomtuvyBel n teyvoloylo TS YONONS TOV
0€00. VO WLEON YLO TNV %R(VNON COUATOV TAV® O€ AEmTO
OTQWUO 0€po 0mOTE 1 TELGN EMOTTAOVETOL TOAD ONUAVTLXA.
Mmogel ®OVELS VO OVOEQEQEL WG TAQADELYUO TNV %IVNoN TOv
Hovercraft otnv Enpd »ov oty Odlacca (Ewx. 1.3.15).

ITooxelnévoy va peleTnoovue mocoTLxd TNV TELEN €QYyO-
tonoote wg egng (Ew. 1.3.16):

‘Eotw éva EOMvo mapaliniemimedo 6dpovg B mavw oe
Lo, 0pLLOVTLO EMLPAVELD. XTO TOQAAANAETITEOO CALOROVVTOL
o600 dvvduelg, to 6dpog tov B xar m xdbetn dvvaun N amd
to emimedo. H ovviotapuévn tov 600 dvvdpuewv eivar undév
%0l TO OMWO LGOQQOTEL.
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Ewova 1.3.16

Me to dvvauduetpo A e@oouolovue uro ULxpin opLLoviia
dvvaun F xou mapoatnoovpe O0TL TO COWUC TOQAUEVEL OAxivN-
T0. Avtd Qavep®vel OTL exTOg amod T dVvaun F mov aoxov-
Ue UECW TOU OUVAUOUETQOV, VITAQYEL %OL %dAmoLo AAAy oQL-
tovtia dvvaun mov eivar avtifetn tng dvvaung F. Ty dvva-
un avtn T ocvuboritovue ue T xoL eu@oviletal oTLg dLayw-
OLOTLXEG ETLPAVELES TWV VO COUAT®V TO ONOl0 EQPATTO-
vtal (EVhvo mapalinlemimedo ot TEomELL) noL AEyeToL TOLEM.

Av ovEnoouvpe mpoodevtivd to Wéteo NS Ovvaung F
TOQOTNEOVUE OTL TO OWWO TAAL dev xLveltal, YEYOVOS TOv
delyver O0TL %ot 1 Tiwn g 6vvaung T ovEdvetar. Emeidn
To owpo mogauéver oxivnto m 6vvaun T ovoudletal ota-
T TELGN.

Av eEaxolovOnoovue va avEdvovue TNV TLUN THS dVVO-
ung F mov aorovpe oto odua, péow tov duvvapouétoov, Oa
TOQATNENCOVUE OTL OE %ATOLO. OTLYRN TOo owpo Ba apyioet
va yhotpder (ohoBalvel) mdvw oto emimedo. H dvvaun tng
OTATLXNG TELONG €XEL TAQEL TN WEYLOTY TLUY %Ol AEYETOL
ogLaxn TEL61.

To ovumépaocuo mov
6yoivelr givor OtL M OTO-
TN TEL6Y Oev €yeL ota-
Bepn Tum, orAhd M TLUM
™G avEdvetoL omd un-
OEV PéyoL P UEYLOTY TLUN
™V oQLaxy TELEN.

Av ovpovue to TOQOA-
Mhemimedo (Ew. 1.3.17a)
€TO0L WOTE VO YALOTQAEL
ue otabepn TayxvInTA
TOQOTNEOVUE OTL 1 €V-
OelEN Tou dUVOAUOUETQEOU
YIVETOL €AOLPOMG ULXEO-
TEQN TNG TQEONYOVUEVNG
Tung t™e. Katd ovvémera
%ol 1 duvoaun TN TEL6MC ®
OV OVTLOTEXETOL GTNV
xivnon (ohicOnom) xar Aé-  Ewkéva 1.3.17
vetaL TEL6M ohicBnong,

MEETEL VO €LVOL WKQEOTEQEN TNG O0QLAXNG TELONG.

Av emoavaldaBouvue to meipapo woAréS @opég, 6dfoviog

TAVW 0To moQarlinieminedo %nAbe QoA %ol €V OLOQPOQETL-
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Ewova 1.3.18

Axoua xou
. oL empa-

P
: e VELEG TTOV
' @aivovtol
|\ amoAvta Agieg,

magovotagovv
avoUoLies av
s eEetdoovue
UE LOYVOO peE-
YeOUVTIHO QOxO.

76 6dpog (Ew. 1.3.176), 6ploxovue OTL avEdvovtal avdio-
vo ue tnv xdBetn dvvaun (eivor mavtote N = B), tdéo0 0
opLoxy TEL6M, 600 waL M TELBY olicOnomng.
Mmogovpe Lowmdv va ypdypouvue yia tnv ToL61 olicOnong:
T=uN (1.3.6)
Z1n oyxéon (1.3.6), T eivar m toL6%M olicOnong, w o cvvte-
LeogTNg mOov ovopudfovue ovvieleoty TEL6MG ohicOnong xatr N
N ®aBetn dVvaum Ue TNV OTOLO. CUUITLECOVTOL Ol EMLQAVELEGS.
H éxgppaon T =uN omotehel TNV TOCOTIXY €XEPQEOOCY TOU
vouov ™S TEL6NS oricOnong mov OLOTVIWVETOL WS €ENG:

1. H to6mM oAicOnong €xer Tun avaroyn tng »dbetng
dvvaung N.

2. O ovvteleoTtng avoroyiog p AEYETOL GUVTEAEOTNG TOL-
6Mg oAhloBnong xoL ex@EAlel tTnv €EAQTNON TNG TELONG OAi-
obnong amd T PUON TOV EMLPOAVELDV TOV ELVOL GE ETOP,
ewxova 1.3.18.

Emiong mpémer vo avogepOei, 0Tt M TEL6M OAicOnong ei-
val aveEdeTNnTn Tov €UBadoV TV TOLOOUEVMV ETLPOVELDOV
%ol aveEAQTNTN TNS TAYXVTNTOS TOV €VOS COUATOS WS TEOG
TOo GALO, EQPOGOV 1M TaYVTNTO OV vVIEEQBAiIVEL 0QLOUEVO OQLO.

Meiwon Tov ToL6wv 6T0 O0vBpowmLvo cwuo

210V 0pYavVLOUO TOU 0vVOP®MTOU VTAQEYOUVV ELOLXA
ovoTnuate puetwong t™s ToLéns. ‘Otav mepmatapue dev
otcBovopoote TV TOL6M WETAED TV 00TOV OTLS OQ-
Oowoelg Twv modL®WV. Avtd cvpbaiver yiati To 0000L%0
VY0 otov 0pfpwxd Bvhaxo lettovpyel ®wg MITAVTIXRO
(6Aéme ewrdva). ‘Otav o avBowmog eivor
axivnTog, 10 0pBoLxd VYEO TELVEL VO
omopopndel ue amotélecua vo ov-
EdvetolL M TEL6M, YEYOVOS OV ETL-
ToémeL Tt otobepn oTNELEN TOV OCW-
uotog. Mmogel vo meL ®avelg 0TL avTo
elvar éva moAly xald ToQAdELYUO TNG
GLOLOYLXNG UNYOVIXNG TOV M QUON
YONOLUOTOLEL YLO TN OTNOLEN TV Lw-
VIOVOV 0QYaviouwyv. Mmopel xavelg
Vo ovVOQEQEL %ol GAla ToQOdELYUOL-
TO XONOLUWOTOLNONG ELOLXWOV ALTOVTL-
%OV 6TOV 0QYyovioud tov avlpwmov. IMapadeiynatog
x4, yLo TN UElwon TV TEL6MV TOV TVEVUOVOV
%OL TNG %0EOLAS O 0QYOVLOWOS YONOLUOTOLEL EVa €000G
6Lévag. Tla TNV %OTATOGN TV GTEQEMY TEOPOV %Ol
™ pnelwon TG TELGNG OTOV 0LGO@AYO XOMNOLUWOTOLEL-
Tol TO OdALO.
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AgaotnoioTnra MToAhoi padntéc mo-
TeEVOUY, OTL M dVVAUY TNG
ToLbNg €xer watevOuvon
mavtote ovtifetn TG
©aTEVOVVONG TNG %IVNONG
TOV COUOTOC TAVW GTO
07ToLo dQa.

Jvintnote 10 Oépa
0VTO GTNY OUAOO GOS %O
yoayte TNV AmOYY OCOG.
(Ztn ovintnon ocoac va
avogpepBeite »oL oTNVv
TEQLXTWON TNG %IVNONG
€EVOC OLUTOXLYVATOU 1 OV-
Oowmov).

ITpaylaTOTOLOTE TO TEONYOVUEVO TTELQOUO TOTTO-
fetwvrog to EVALVO moQalAnlemimedo TAVW GTO TEO-
TETL we dLOoPOEETIXY €000 A’ OTL CQYLKA, OTWG QPOLVE-
TOL OTNV €LXOVO.

Xopetdtetar va aoxndei, p€ow TOU SUVOUOUETEOU, 1)
idta dvvaun F oe oyxéon e moLv, dote 1o mOQAAANAETI-
medo vo xiveltal pe otabepn ToxLTNTO,

MeToEV TV TOL6OUEVMOV ETLPOVEL®V VO BAAETE WL-
%EN TOCGOTNTO AlmavTizoy (AAdL).

lNo tnv wootayn =ivnon tov maparinliemimédov 1
OTALTOVUEVT dVVAUT €lVOL ULXQOTEQET, (0N 1 UEYOAVTE-
oMn o€ OYECN WE TTOLV;

Yvvteheotés TELONG OoAhicOnong (moooeyyiotinég TInEg)

Yhund

Xalvbag- Xdalvbog 0,57
Alovpivio - Xalvbog 0,47
Xahirog - Xdivbog 0,36
Opceiyxolrog - Xdhlvbag 0,44
Wevddpyvpog - Xvtooidneog 0,21
Xoirdg - Xvtooidnpog 0,29
I'vakt - Tvahi 0,40
Xahirog - Tvaki 0,53
Tephrov - Teplov 0,04
Teplov - Xalvbog 0,04
Kaovtootn - Zxvpoddepna (Enpo) 0,8
Kaovtoovn - Zxvpoddena (vypd) 0,25

1.3.8 Ogifovria GoAn

Xonoipomort®vtog TN OLATOEN UEAETNG TV %LVIOEWV TNV
omolo mepLypdypaue otnv mapdypogo 1.2.8, umopovue vo
ueletnoovpe TNV 0pLLovria 6orN. Amd €va VYOG a@VOVUE
va méoel ehevbega to aviixeipevo A Egxivoviog amd TtV
noepia. Amd to 6o vYPog éva ahlo avtixeipevo B apyilel
VO %LVELTOL OUYYXQOVWS UE TO OaVTLxelnevo A, oAlhd TN oTLY-
W TNG exxivnong tov divetal pro vBnon meog ta deELd Tov
mE00didEL 0TO OoOUo 0QLLOVTLO TAYVTNTO.
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Ewova 1.3.19

A

Ta avtixeipeva @oToyQo@ilovTal %aTd TN OLAE%ELO TNG
ATOONG WE TOV TEOTO OV TEQLYQAWYOUE OTNV TOQAYQUPO
1.2.8 . OL pwTtoypOpieg TNS ®IVNONS QALVOVTOL GTNV ELXOVO.
1.3.19. Tv mapatneeite yia TV %ivnon tov ovtixelpévou B
oe oxéon ue TNV xivnon touv A;

Ao TV e1noOva Qoivetal OTL TLG (OLEG XQOVIXES OTLYWUEG
6oloxovtal ato idLo VYog, dMhodn €xouvv drtavioel TNV idia
2OTAROQUPY ATOGTOON.

To avtizeipevo B eved mé@ter TOVTOYQOVA UETATOTICETOL
%ot 0pLCovtia. Tu pmogohue va GUUTEQAVOVUE YLD TNV %iVY-
on tou avikeluévov B; Amd N @wToypagio @aivetal OTL
To aviixeipevo B draviel ioo ogLldvTtio dtaotiuata og {6ovg
xoovovg. H xivnon mov xdver 1o oviwxeipevo B Aéyeton
ogLiévtia GoAn.

Agaotnototnre 1
2vyyxooves zwvnoels - AveEogtnoio xiviceov.

1. 2TeQe®OTE TN OUOREVY OLYXQOVMOV RLVNCEWY ETAV®
oe opLlovtia pAa6do, 1 omolo OTNELLETOL EMAVM GE
opBoataTy.

2. Yyohote TN UETOAMXY O@poiga X, OGTE TO OTEAEYOS
A (to omoio wwopel vo OTEEPETAL YVEW OTO TO
allo axpo Tou A) va yiverL mepimov o0pLLovTLo.
Apnote ehebepn ™) o@aipa .

3. Metd tn ovyxpovom TL xivnon Ba xdver xobepio
oo TS OV0 WETAAALXES OQOIQES TOV OUYRQOTOV-
vtolr omd To ehdouota; AxoVUYeTolL €vag XTUVTOGC,
Anhadn @OBdavovv TovTO)XPOVO GTO OATEDO;

4. H %ivnon ™ o0Qoipag TOV EXTLVAGOETOL 0QLLOVTLAL
elval oA 1 ovvOVaouog AAAwY ®LVNoE®Y; AV LOoYVEL
TO 0eVTEQO, TEOOOLOQIOTE TLG EMLUEQOVS OITTAES XL-
VNGELS OO TLS OTOLES GULVTIBETAL.

Agaotnototnre 2
Kataxdoven »ar ogiloviia xivnen.

1. TomoBétnoe éva mhaotird ydooaxo oL OVO TOVO-
LOLOTVITO. VOUIOUOTO OTMWS QOLVETAL GTNV ELXOVAL.
2. Ilieoe to YGQOXO OTO WEGO TOU WE TO OELXTN TOU
EVOGC XEQLOV %Ol YTUTNOE OITOTOUO TNV GA%EY TOU
xapoxo ue To Oeixtn TOL dAlov. Me TOV TEOTO
ovTO, T0 VOuLopo A elevBeQdVETOL %Ol TEQPTEL KO-
TOROQUYPO, VA TO B exTivdooetal 0gllovilo pe xdmoLo
oeyLx TaxvTNTO.

3. Axovoe TOo vouiopota xaBdg YTLTOVV 0TO ddTmEDO.
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i) Av dev vmnoye M dvvaun g 60QVTNTOSC TL %ivN-
on 0o éxove to voutopwo B uetd to ytvmmuo amo
ToVv yapaxa; Av Oev UTNEXE N aEXLxY 0QLLOvVTLA
TAXVTNTO OO TO YTUTNUO TOU YOQAXO, TL %iVH-
on Ba éxave to vouiopua B, dtav Oa agpnvotav
elevBego 0amd TO (dL0 VYOS, Awxalordoynoe Tig
O.TTOVTNOELS GOV.

ii) H »ivnon tov voutouatoc B elvar amhn N ovv-
ovoouos dilwv amhwv zvioewv; Av ovuboivel
TO O&VTEQPO, TOTE TMOLEC ELVOL OVTEG

iii) Ta d6vo vopiopoto aEyifovv TLE %LVGELS TOVG
ovyxeovws. Mnnwg emiong @Bdvouvv cuyyxEOvVWLS
0T0 04med0; Av val, TOTE TL OUWTEQOLVELS YLO TLG
(OTAROQUPES) ETMLTAYVVOELS TOVG;

4. H optlovtia xzivnon tov vouiouoatos B emmpedlet
™V AaAAn empuégovg xivnom Touv (TNV TATOGN TOV
©aTd TNV %OoTOXOQUEN OLevBuvan); Eivor aveEdotn-
™ M wia xivnon omd tynv didln; Mmogovue emoué-
vog, OTov ooyoloVuoote Ue Wwio ovvletn xivnon
OMUOTOG, VO WELETOVUE EEYWOELOTO TLS ETMLUEQOVG
0TAEC ®LVNOELS TOV TN ovvOEéToUY;

Zuvoypitovtag, wmwogovue vo vrootneiEovue O0tL N 0QLLHvVTLX
60AN eivar e¥OvleTn xivnon mwov amoteleital amd OV0O amAéEG
LVNOELS, Ui0 xaToxdouen mov eival ehevbepn mTdon o
uio optfovtia mov eival evBvyQauun opaiy.

Ou dV0 xnivnoelg eEelicoovtol 61O 1OLO0 XROTAXOQUPO EMITEDO
mov opiletal amd THY TOXVTINTA TOV OVILXELwEVoy B.

INo vo meguypdyouue TLg 0VVOETES RLVIOELS Y OMNOLULOTOLOV-
ne v aeyn aveEogtnoiag (M aeyn Tns emaiiniiag) Tov
XLV GEMY, TOV OLOTUTWVETAL G €ENG:

“Otav évo zvnto extedel TOVTOYQOVH O0V0 1) TEQLOOGOTEQES
xivioelg, xale pio an' avtéc exteleitor evredodg aveEagTn-
Ta oamoé Tig vaoloimeg xzor 1 0éem otV omoio @TaveL TO
%vnto petd amdé yedévo t, eivar m (dre eite ov xivioelg
extelovvTaL TOVTOYQOVH, £ite ExTEAOUVTUL dradoyind, ot
x006vo t xébe pia”.

o tov vmwoloyioud TNG TAXVTNTOS %L THS UETOTOTLONG,
uetd omd xpovo t, ypodgouvue TO dravvopatixd dbpoioua
TOV TAXUTHTOV 1 TOV UETOTONICEWV avVTioTOLYd, Tov Oa
elye TO %LVNTO, av extelovoe ndbe pio xivnon aveEdptnta
%Ol €L XOOVO t.
Anhadmn:

V= 61 + 62 Yol X = Xy + iz (1.3.7)

Ag emavérBoupe o0TO QYO TAQAOELYWO YL VO WEAE-
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Ewova 1.3.20

THOOVUE TNV %ivnon tov avtixelwévov B. 'Eotw h ot elval
T0 UYog 0o TO omoio 6AalleTor 0QLLovVTIO pe TaxVTNTA V),
TO OvTLXEipevo B.

Egopuolouvpe tnv 00y%1N OVEEQQTNGIAS TWV %LVAGEWYV
oe ovotnuo afovov Ox xor Oy, O0mwg @aivetoL oty
ewxova 1.3.20.

Atovag Ox: H =xivnon eivar evBiOypapun owain pe
TOXVTINTA V, %OL OL EELOWOELS TOV TEQLYQAQPOVV TNV %ivnom
®notd Tt oevbuvon (x) eival:

Atovag Oy: H =ivnom eivoar ehevBepn mtdon mou eival
nivnon evBUyQauun OUAAd ETLTAYVUVOUEVY YXWELS OQYLXT
TOXVTNTO WUE ETMLTAYUVON g.

Ou eELlomoeLg OV TEQLYQAPOUY TNV %IVNON XOTA TN OLEV-
Ovvon (y) elval:

u= gt

1
= — t2
2 g

Kabe otiypn m toxvmnte tov oopatog ivol V=0, +Vy .
O y06vog %ivnong Ttou owpotog 6ploxeTdl OO TNV TELEU-
Talo oY€on, OV OVILXATOOTNGOUUE Omov y = h.

, 1 , _[2h
Anhodn _tot2 M t=_|—
h=7et | g

210 ¥00vV0 avTO TO OOUO dLAVVOoE 0QLLOVTILO ATTOOTACY (01 WUE:
X=v,t (1.3.8)

Mmnopovue vo Bewenooupe O6TL OL dVO RLVNOELS EXTEAOV-
vial omd to owua B, aveEdptnta n pio amd TtV AAAn,
elte TovtoyoOovVo €ite draodoyrd. Kdabe pnia zivnon diapnel
X00VO.

t= = (1.3.9)

Mopdderypa

Ac Bewopnoovpe éva 60u60QOLOTIXG CLEQOTAAVO TTOV %LVEL-
Tl oe vyYog h amod to €dagog ue tayvtnra v, H 6ouba
6oloxeTal GTO OEQOTAGVO GO TY OTLYUN] TOU CENVETOL VO
méoeL €xeL TNV (010 TOXVTNTO We TO agpomAidvo. ITolovg ma-
podyovieg mEémel vo Adbel vwoym o mAOTOS wote N 6ouba
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va TumnoeL 1o 0T0X0; YmoBétouue OTL To agpomhavo £revdepdvel
dev vmdpyEL aviioTaon Tov afpa. ™ Pénpo.
, , , , Vo
Eivolr mpogpavég OTL, oL TOQAYOVTES TOV M =
’ ’ ’ ’ 3"‘—:’ e
0o maiEovv xoBopLotind EOLo, €ival TO =
VYOS OTO 0mMOl0 TO 0EQOTAAVO TETA, M =
TAYXVTNTA TOU %ol 1 00LLOVTLO ATOGTOON h =
TOU OO TO OTOXO TN OTLYW) OV OJTE- =
Xaveego'ovet ™ 6ou6’a. ' ? -
H xivnon tng 66ubag otov xotaxo- 2 2 A

ovpo dEovo eivar ehevBegn TTWON (V=V,)
%Ol QO LOYVEL:
1
2
Ztnv eEiowon ovty 0 UOVOS AYVWOTOS elval o xedvog
%ot TOV omoio xuiveltar 1 66ubo. Emouévmg umopel va
mpoodioptotei. Emumiéov n 60ub6a xiveitor ogiloviia ue
xivnon evBvyoauun ouain emi yoo6vo t, oo dNhodn drapxrel
N ehevBepn mTOON TNG.
To optfdvtio didotnuo mov Ba diavicer  66uba, TEOOC-
dLopiletalr amd TN oyéomn:

h=— g t?

s =yt

omov v, eivar M oplLovtio TayvInTa TG 6oubag, Tov eivar
ton pe TV TAXVTNTO TOU CEQOTAAVOU TN OTLYWY] TOV OVTY
omelevBepwveTal.

ZUvenm®g, YL vo ovvavtioel 1 66ubo 10 0TdY0, TO 0EQO-
wAAvVo mEEmEL Vo TNV OmerevOeQMOEL, OTOV AMEYEL O’ V-
TOV 0QlLOVTLO. 0TO0TO0N S =V t.

Tn yoovixn otwyun mov m 66uba 6pioxelr To 0TOXO TO
oepomhdvo 6pioxetol oTNV (0L0 ®OoTAROQUVEN (0.€QOTAAVO
®nal 6opbo €xovv (dLa 0pLLoOVTLO TAYVTNTO GO UETOTOTILO-
vIoL To (0Lo otnv oplldvtia dtevbuvon otov Lo xedvo).

1.3.9 O devregog vopog tov Nevrova
G€ OLOVUGUOTL®I] %Ol GE CAYEOQLHY

oo

Ztnv mapdypago 1.2.4 tov mpomyovuevov xe@aloiov
uehetioapne 1o Oepehiddn vopo e Mmyxovixic F= m d xou
ROTOANEQUE OTO OUUTEQOOWA OTL TO CITLO TNG ETMLTAXLVONG
elvar m 0vvaun. XZtn oxéon mov meQLYd@eL To OeueAlwon
vopo e Muyoavixie, F eivar n ovviotapévny tov duvdpewy
OV 0LOXOVVTAL OTO OWWO (UWTOQOVUE VO YOOQPOUUE %OL >F).
‘Etoi, YL vo UTOAOYLOTEL 1 ETLTAXVVON TOV OTOXTH €va
oOUo TEETEL TEWTO VO ovvBéoouue TLG OUVAUELS TTOV
00%0VVTOL 0’ 0UTO.
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Av 10 ocwupo OéxetoL TOMAEC OUOETITEdES OUVAUELS M OYEom
F=ma codvvauei pe tg oyéoels:

(1.3.10)

{ K = may

omov ZF , ZF , o_ %0l 0_ €ivOlL Ol GUVLOTWOES TNG GUVLOTO-
X Y Ux y

wé€vng OVVAUNG %ol TNG EMLTAYVVONS O ocvotnuo opboymw-

viov 0EOVoV avTioToLya.

Mopdderypa

Zopa patag m = 10kg apyiter va olicBaiver mdvw oe
00LLOVTLO emimedo OTOV €MLOQAOEL AV TOVL OUVVAUTN WETQOV
F=80N mov oynuatiter yovia 6 =30° ue to opLlovtio emi-
nedo. No vmoloyioeTe:

o) To pétpo tng TEL6MC OohicOnongc.

6) Tnv emTAYLVVOYN TOV OTOXTO TO CWWUO.

v) To diudotnuo mov diavielr To OOWO UETA OTO YQEOVO
t=4s omd TN OTLYUN TOL e@aQuoleTal M dVvouy.

Atvovtoai: g=10m/s?, u=0,25.

Amdavinon
o) i) Bpioxouvue mpota TLg dUVAUELS TOV AGROVVIOL GTO
owpo, oL omoieg eival: to 6dpog Tov B, m dvvaun F, 7
naBetn dvvaun N amd to opLidoviio emimedo zat n touén T.
ii) Oewpovue OtL TN YEOVLXN oTiyun t=0 10 cduo 6oi-
oxetoL oty 0éom O.
Avaliovpe Tig dUVAUELS 08 dVO OUVLGTOOES GTOVS CGEOVEG
Ox »ouv Oy.
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iii) 2tov opLfovtio dEova Ox 0oxoVVToL dV0 dUVAUELS,
n to6n T xor n ovvictwoa F_ tng dvvaung F. Eivou:

T=uN (1)
nor  F = Fouv30° (2)

Z1ov rotoxdoueo dfova Oy aoxolvial TEELS OUVAUELS,
to 6dpog B, n dvvaun N xair n cvviotwoo Fy ™g dvvaung
F. Emewdn zatd tn d1evOvvon tov dEovo Oy dev vmdpyel
%xivnomn, M ouvvicTouévn Tov duvvduewv xaTtd TN OLevbuvan
ovtn o elvar umdév xar Ba LoyveL:

N + Fnu30° -B = 0
W N =B-Fqu30° (3)

Ano tig oxéoerg (1) nar (3) vwoloyiletor m TLun TNG TELBWG
T, av aviixotootioovpe v Tty g dvvauns N amxd tn
oyéon (3) otn oyxéom (1), nor Bécovue B=m g.

T=w(m g-Fnu30%)

Ou tipuég tov peyebwv oto deVTEQo WELOG E€ivOL YVOOTEG,
400 UE AVTLXOTACGTOGY TEOXVITTEL:

T = 15N

6) To copo xiveltor x0Td TNV 00LLOvVTLO dLevBuvon ue
popd mpog ta OgEld. H ouvviotapévn twv duvvduewv xatd
Tov dgovo ovtdv Ba toovTtal pe mo, dnhady:

F . -T=ma
H tehevtaia oxéon AMoOyw tng oxéong (2) yodgetol:
Fouv30°-T=m o

Amd TN oxéon OvTH VTOAOYILETOL M ETLTAYLVON O.

Fouw30°- T
o=——

m
Me ovTLXOTAOTOON TEOXVITTEL 1 TLUN TNHS EMLTAYVVONG:

a = 5,4m/s?

v) To cwpo extehel gvBUypauun opord emLTOYVVOUEVY
%{VNO1 %Ol TO OLACTNUO TOV dLavieL 6g YOVvo t diveTorl amd

™ oyxéon:

1 -
- —ot
)

Me ovTLROTAOTAGN TOV TLLOV peyedwv o xal t vwoloyi-
Covue TO OLAOTHUO:
s =43,4m.

129
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Ewoévae 1.3.21

H I'y mepiotoépetar yvow
amo tov aovad tng pe otale-
o1 mepiodo. Av tomobeTioou-
ue oto Bopeto II6ho uia pw-
TOYoOQELXY Uunyavy, avTy oTn
dtapxeta TS viytas Oa @w-
TOYQOQPIOEL TLS TOOXLES TWV
dotowv. Onws @aivetor otn
pwTtoyoagia, T dAOTOA @aAi-
VETAL VO xAVOUV XUxAxXN %i-
vnon.

1.3.10 Opoin zvziwzn zivnoy

‘Eva wuivntd xdver xuxhxn zivnon Otov n 100o)Ld TOV
draypdper eivalr mepipépera xvxhov (Ew. 1.3.21). H mo

oA 0O TIG RUXMKRES %LVNOELS €lval 1M omahn
rvxhixn (Ew. 1.3.22).

Opaln yopaxtneiletor N xuxhixn xivnon evog
XLVNTOV, OTAV 1 TLUY TNG TAYVTNTAS TOV TTOQO-
uéver otobepn.

O ypdvog mov ypeeLdleTal TO %LVNTO YLo Vo
RAVEL ULO TTEQLPOQQ, AEYETOUL MEQLODOG TNG %V-
xhwng zivnong xot ovubohriCetar pe T.

O 0pBudc TwV TEQLYPOQWV TOU EXTEAEL TO %L-
vNTd 0TN POVAda TOV XEOVOU AEYETOL GLYVOTNTL

Ewovo 1.3.22

To autoxivnTo %LVE(TAL OTNV XU-
whixn) mhatelo ue otabeon tayv-
mTa.

TG ®UXAXNG %xivnong xol ovpboliletor pe f.

Amd tov 0pLopd TNG OUYVOTNTAG TEOXVITEL OTL 1 TEQLO-
60¢ %aL 1 ovyvoTNTO OVVOELOVTOL WUE TN OYECN:

f== (1.3.11)

Movddo tng ovyxvotntog eivoalr o ®xVxhog ova devtepdhe-
nto (c/s) mov Aéyetor 1Hz (Xeptl) mEOG TLWN TOU QPUALXOV
Hertz mov Beswpeitol €vag amd T0VG TEWTOMTOQOVS OTN WUE-
LETN TOV NAELTQOUAYVNTIXMOV XVUATWV.

IToAhamhdoro tng povddog avtic eivar: 1kHz = 103Hz,
IMHz = 10Hz, 1GHz = 10°Hz.

H opakn nvzlixn xivnom eivar yvwotn oe Ohovg pocg.
Tétora %ivnon zdver To A%EO TOV LemMTOdE(XTN TOU QOLO-
YLoU, €vo ONWELD TOV TEQLOTOQEPOUEVOV dIOXOV GTO TL-
nAT %.T.\.
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H opain xvxhixf xivnon €viaoceTolL o€ WULO UEYOAN %Oi-
TNyopia ®Lvijoewv mov Aéyoviol meQLodixés. Mio téToLo %i-
VNON €YEL TO YOQAXTNELOTIXO OTL emovaloubdvetar n idLo
otov (010 mAvTa yeovo mov Aéyetol mepiodog (T).

Foappixy ToyvnTa

SVUeWVO UE TOV 0QLOWO TNG OUOANG ®VXAXNS %®iviong M
TLUN THG TAXVTNTAS TOVU %LVNTOU TOQAUEVEL 0TOBEQEY, EVD 1
natevBuvon NG UETOBAALETOL OVLVEYXMS, €meLdN ®ABe oTLyun
elval epoamtonevn otnv teoxtd (Ew. 1.3.23). Apa 1o dL0-
vuouevo TOEO €ival avdloyo TV YEOVOV GTOUS O0T0LoVg
dravvovtol. Mmogovue GUVETWMS Vo YOAWPYOUUE:

s=vt

Emopévwg 1o puétpo tmg tayxvTtnTdg TOV, OV OVOWALETOL
vooupixn toyvinta Qo eivol

c
I
— | »n

Av otov tehevtaio tumo Bécovue t = T, 1oTe TO TOEO MOV
0o draviocer to xLvntd Bo €xeL unxog s = 2m R (to unxog
TNG TMEQLPEQELOS TNG KUKRALXNG TEOYLAS), OMOTE:

v =— (1.3.12)

Ag vmoBéoovpe OtTL TN YEOVIXN OoTiyun t =0 1O ALVNTO
Goloretar otn 0Oéon A xaL puéto omd YEOVO t, AULVOUUEVO
%OTA TH QOE4 Tov @aivetol otnv ewrova 1.3.24, ue yoau-
uxn tayxvinta v, 6pioxetolr oty 0éon B, éxovtag diavioel
to 1080 As. H 0éom tov %ivntov mdvw oty TEOXLA TOV
umopel vo mpoodioproBei, %dBe oTiyun, ue O6vVo TEOTOVLG
(Ew. 1.3.24):

1) Me tn uétonom touv unxovg tov t10Eov AB (As = v At).

2) Me 1 nétenaon TG YWViog AO\B (AO\B =A0) v omoia
dLaypd@el pio oxtiva, mov Oewpovue OTL cuvdéer xdbe
OTLYUN TO XLVNTO UE TO %EVTEO TNG TEOYLAS Tou (emibaTiny
axtiva). 'Etol 0tav to %xivnto Ba €xer “diavioel” TtOEo un-
%oug As 1 emibatixnn axtiva Bo €xel “Oloyodyel” eminevtom
vovia A6.

TFovioxn TayvtnTta
Ac Bewpnoovpe to oxnua g ewovag (Ewx. 1.3.25) dmov

PalvVETOL €VOg OLOXOGC TTOU TEQLOTQEPETAL %Ol TO ONUELD TOV
navouv opoin xuxiwxn xivnon. ‘Eotw toia onueia A, B nou

Ewova 1.3.23

Ewoéva 1.3.24
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Ewova 1.3.25

Ewova 1.3.26

I' tov dioxov mov BoioxovTol MAVEW OTNY dLO axTiva. e
€va uxpo yxpovizrd didotnua, to TElO onueia Gpioxovtol
otig Béoeig A’, B” now T aviiotolyo zol €xouvv diaypdpet
™V 10ta yovia 0. Qotdo0o TO UNRN TOV AVIIGTOLXWV TO-
Ewv AA’,BB’,IT" civar drogopetind petafy tovg, yeyovog
OV ONUOLVEL OTL OL YQOUULKES TOYVUTNTES TV ONUEL®V A,
B, T, dwagépovv (Ewx. 1.3.25).

2NV oo ®uxAixny %ivnon Aoumov, exTog amd TNV TAY V-
™Tto (yoopulxn) mov diver To eubud pe tov omoio dravvel
TO %WVNTO draoTNuata, YeeLofopaote %ot €vo drlho uéye-
Boc mov va delyvel ue T gLOUO M emBOTIRY axTIVO dLOyQd-
peL yovieg. TV avtd opilovpe éva véo @uowrnd péyebog mov
Mévetolr yoviax toayxvtnto xotr ovpuboriletol pe o.

Toviaxy toyxdtnTo oTHY OUoAN ®RUxAix® %IVNon &vOg %i-
vntov, ovoudfouvue €vo diavvopotino uéyebog tov omoiov:

e H tun eival ion pe to ot0bepd mmhizo tng yoviog 6 mov
dLaypdenre amd TNV emLBATIXI OXTIVO GE YQOVIXO OLd-
otnuo t dLd TOu OVTIOTOLYOV XQEOVIXOU OL0OTHUOTOS. An-
hadn (Ew. 1.3.26):

(1.3.13)

0
® =—
t

e H d61ev0vvon eivar #xAaBetn oto emimedo TNG TEOXLAG.

e H @opd xaBopiletor pe TOovV 20OVOVA TOL O€ELOV YEQLOV
otwe otnv ewmova. To didvvopo ® £xer TN @OEd, TOV
ovTiyelpo Tou 0eELOV YEQLOV OTAV 1) QOQC TEQLOTQOPNG
TOU %LVNTOU CUUMITTEL Ue TN POEA TV VIOAOLTWV do-
LTOLOV.

Ztnv opnarn xuxhixy xivnon oe xpdvo uiag meprodouv T n
embatixy axtivo Oa €xer droypdyper ywvio 2w rad.
Apa m oyxéon (1.3.13) yodgpeta:

2
T ( )
Emeudn %z f n oyxéon (1.3.14) yodpetor: w = 2af.

Movado yoviexng ToxvTNTOS

Q¢ povada Yyoviorng ToxvINTos, CVUPOVO WE TN O)é-
on (1.3.13), xonotuomoLovpue TO OXTLVIO avd degvtepldhe-
nto (lrad/s).
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Xyéon netaEV TNG YOURMIXNG %Ol TNG
YOVIOXNS TAYVTNTOG

INo va 6govpe TN 0YEON TOU OCUVOEEL TV YQOUULXY UE TN
vyoviaxn taxvtnto ovtwxadiotovue otn oxéon (1.3.12) to
aniizo 2x/T pe to ®, OMOTE TEORVITEL:

v=wR (1.3.15)

H oyxéon avty ouvdéel tn yoauuxy) ToyvTNTo UE TN YO-
VIOXY] ®OL (e TNV OXTive TS TeoyLds. Paivetal ax’ avinv
WG Ola To onueio evog meQLaTEE@OUeEvoy diorov (Ewx. 1.3.25),
EVAD €X0UV TNV (dLa Yyovioxn Toayxvtnto (0), EXOVV YOOUULXES
TayxvTNTeg (V) M TLWY TV omOlwV &€ivoL ovaloym Ue TNV
0md0TO0N TOVS Amd TOoV dEova (®EVTQO) TEQLOTQOGPNG.

Kevrpopdrog emitdyvvon

2TV OWOA ®RUXAXY ®xivnom N TLw) TS TOXVTNTOC E€Lvol
otafepn, ouwg n OevBvvon xaL M @oed alidlouv cuvVEX®G.
Ao To dLdvvopua TG TAXVTNTOS OAAACEL pue amoTélEouo va
eu@aviletal emTAXLVVON TOU €YeL %oTEVOUVON TEOS TO %Eé-
vipo ¢ xuxiwxng tooxtdg (Ew. 1.3.27) zour Aéyetor xe-
vigouorog emrdyvven o,.
Amodenvietor 0Tl To WETEO TNG AEVIQOUOLOU ETLTAYVVONG %
divetor amd TN oxéon:

o, = F (1.3.16)
Ewova 1.3.27

Agastnoiotnra

Eexwvovtog amo tn oxéon (1.3.16) xoar yomoipo-
molwvtoc Tig oyxéoerg (1.3.11), (1.3.14) »ov (1.3.15),
VO EXQQOCETE TNV LEVTQOUOAO ETLTAYUVON XOL WE Gh-
LEC OYEOCELC.

Hogpdderypa

To dxpo (A) tTov MTEQUYLOV VOGS OVEULOTNQEO OTQEPETOL WE
YOOUULRY TOXVTNTA, 15m/s xal n axtiva Tov €xel unrog 60cm.
e No vmoloyLotoVv: 1 TEQELOOOG, 1| CUYVOTNTA KOL 1 Y®OVLO-

%N TOYVTNTO.

* Na vmoloyioOei emiong mwoiro unrog toEov s Oa €xeL dia-
vuOel oe xpOvo €vOC €r0TOOTOV TOU OEVTEQOAETTOV.

Amavinen:

2R

Amd ™ oxéon v= egmAvovtag wg meog tnv mepiodo T

B6oloxovue:
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Ewoévo 1.3.28

2n
T=TR n T = 0,25s
H oyéon petafy ovyvotntag xou meguddov eival:
- 1
T
AvtiroOiotwvtog v mepiodo T pe tyv Tun tng, 60i-
OXOUUE TNV TLUWY TNS GUYVOTNTOC.
1 ’
T025s

f f=4Hz

H yovioxn toyxvinta vmoroyiletar amd 11 oxéon: o =2m f
0O TNV OO0 UE OVTLXATAOTOCY E£YOUNE:
w=6,28 -4rad/s M =25,12rad/s.

To unzog touv T6Eov mov Ba diavubei oe ypdvo t=0,01s
0o vmohoyiotel amd TN OYéom: s =vt.
Me avtweatdotoon €yovue: s=150,0lm 1 s=0,15m.

1.3.11 Kevrpoporog dvVvaun

Ou ®uxrhzég ®oL YEVIXRO OL ROUTVAOYQOUUES KLVNOELS Ei-
vou pLo ueYAaln xatnyopia xivnoewv. ‘Exete avapwindei moro
elvalr 1o aitd tovg; IMoro eivol mopadeiypatog xdon M oL-
TLO. OV %POTA 0€ TEOYLA €va TEXVNTO d0QUPOEO YUpw amd
v I'm; (Ew. 1.3.28). T'ta moio
Loyo m Tooyaio 6dCer dpLo Ta-
Y0TNTOS OTLS OTROPES, Avtd &i-
VoL QEQLXA 0O TO EQWTNUATO
ota omoia Qo mpoomadnoovpe va
dWOOUVUE OTAVINGYN OTNV TOQA-
YOO oUTY.

OL 6vo mpwtoL vouoL TOU
Nevtwva TOvg omoiovg peretn-
OOUE, WOG EMLTOETOUV VO  TEQL-
YOOAWYOUUE TNV %ivNoN TOV %AVEL
éva oopa 0tov yvweifovpe T
OUVLOTOUEVY] TV OUVAUEWY TOV
eveQYOUV G 0UTO, TNV apyLxn 0o
Tov ®af®Mg %ol TNV AEYLXY TOU
tayvtnta. ‘Etor av og éva copa
0ev aoxoVVTOL OUVAUELS, M OV
0.0%0VVTAL %Ol €XOVV CUVLOTOUE-
v unodév, TOTE OVUPWVO UE TOV
Te®wTo vOopo tov Nevtwva avtd
0o moenel M Oa wiveltar pue xi-
vnon evluvygauun opoin.

Av 1 ovvictopévy F tov du-
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VOUEMY TTOV OOXOVVTOL O€ €VO OWUO eV elval Undév, ToTe
oVUPWVO Ue TOo 0eVTEQO VORo Tou NevTtwvo outd €yel emL-
TAYXLVVON O OUOEEOTY THS dVVAUNG, TOV TEOadLopileToL 0o
™ oyéaom

Ag Bewpnoouvue TNV TMEQIMTWON 7OV €VO OWWO EXTEAEL
xuxhien zivnon pe tayxvtnto otobepng twung. Emeldn n xa-
tevBuvon Tng TOXVINTAS OLUVEXMDS UETABAALETAL, dQA VITAQ-
YEL EMLTAYUVON (%EVTEOUOAOG) %Ol OVUPWVO UE TO OEVTEQO
vouo tov Nevtwva 610 owuo ooxeitor dvvoaun. H dvvaun
oVt €xeL ®0TeVOVVON TPOC TO REVTQO TNG RUKALXNAG TEOYLAG
®xoL YU ovto Aéyetor xevrtooporog dVvaum (Ewx. 1.3.29).

H xevtpouwdhog d0vaun eival yYevVixd 1 CUVIOTAUEVY TV
OUVAUEMV TOV CLOXOVVTOL GTO COWUO XOTA T OLEVOVVON TNg
OXTIVOGS TNG ®VXRAXNG TEOYLAS UE POEA TEOS TO XREVTQO
Tov ®U%AOU. Aev TEOXELTOL YLO ULO OxOpuo dVvVOUN TAVW
oto owpa. Aéue ovvnOwg 4TL | cuvVIGTOUEVN TV dVVApEWV
(xatd tn 61eVOVVON TNG axtivog) malfel 0OLo xEVTPOUOLOU
dvvaung.

F=mad, 6mov m eivar n pdto tov odpotoc.

Ewova 1.3.29

Ewova 1.3.30

Tnv évvoilo TG ®eVTQOUOLOV dVVAUNG OUVAVTAUE O€ %dAOg
(PALVOUEVO TOV UTAQYEL xuxhiri xivnom. ITopodeiypatog
xaom, OTov €va avToXivNnTo exTeAhel opaln xuxiixy xzivnom
o€ €vo emimedo dpOUO0, M %EVTROWOLOG duvaun eivar n dvva-
un tot6ng (Ew. 1.3.30a). H Zelqvn mepipépetal yVow amd
™ I'm Moyw tng elxtixng dvvoung mov dE€YETOL OTO OVTH.
H dvvaun avty maiter t1ote To 0OAO TNG ®EVTIEOUOLOU dVVa-
ung (Ew. 1.3.306). Ta miextpovia mepLpépovtal yvow oo
TOV TUENVA TOL 0ToOUov AOY®w TNG MAEXTOEWXNG OVVAUNG
Coulomb, mov mailer T0 pOho TNg %eVIQOUOAOV OVVAUNG.

Ievivd zabe dvvapun mov avayxalel éve cOpo vo extedlel
opodrn xvzrhixn xivnon Aéyetar xevigoporog dvvaum.

H »evtpoudhrog emitdyvvon €xer tnv i1oL0 ®oTeVBuvon we
™V xevigopnoro dvvaun. Onwg eldope, 1 TLWY TNG REVTQO-
wokov emitdyvvoNg divetal amd TN OYEON:

omov v elvor To UETEO TG TOXVTNTAS ®oL R m axtiva tng
®UXMxrNG TEOYLAc. ‘Etor M Twun Tng xevipomudhov dvvaung
dlvetor amd T oxéom:

(1.3.17)

Agactnototnta

AVTL%0TOOTHOTE OTY
oyéon (1.3.17), tic oyé-
OELG:

v=wR noar w=2xf

e TOLES OYECELS YLO
TNV TLWH TNS REVTEOUOLOU
dUVOUNG XOATAANEQTE;
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1.3.12 Meoizég meQLRT@OELS %EVTIQOUOAOV
ovvaung

A) Av oto dxpo egvog vijuotog (Ew. 1.3.31) mpoodéocovue
uLo uxen o@oipa xat T Oéocovue pe To YEQL UOS OE OUOAT
nUXALXY %ivnon mdveo oe opLlovtio emimedo, TOTE N %E-
VTQOouohog dvvaum mov avayxdler T opaigo vo xitvnOel
o€ ®UnALxn TEOYLA El-
VoL 1 TGO TOU VOUO-
T0G. Av 1M o@aipo Tme-
OLPEQETUL WE OLOEVQ
ovEAVOUEVY TAXVTNTO,
TOTE GUUPWOVO WE TN
oyxéon (1.3.17) amar-
teltol peyorvtepn 60-
VOUY, YLO VO TN GUY%QOL-
TNOEL O€ XUXRALXY TQO-
Ld. Av m dVvaun avTi
vepbel TV Tdon Opav-
01Ng TOU VNUOTOG, TOTE
ovtd %o66eTOol AL 1
oQaipo %LVELTAL EV-

Ewoéva 1.3.31 Ovyoappo xatd TNV

EQOTTOUEVY TNG TQEO-
yLag oty 0éom mov %o-
TN®E TO VNUO.

B) Otav évo ovtoxivnto xiveital o€ ®uxrhixy oQLLovTLo
teoyLd xzavoviog oporn xuxhixn xivnon (Ewx. 1.3.32), 7
GUVLOTOUEVT TWV QUVAUEMV TOU EVEQYOUV ETAV® TOU TTEETEL
va €YEL OEO TEOG TO XREVTIEO TNG XUXALXNG TEOYLAS. Anhodm
Vo eivol ®eVTEOUOAOG.

210 avtoxivnto evepyouv ot €ENg duvvapelg (Ewx. 1.3.32):

SElM=M=M=M=MR= M=M= NN
== == = IIH%II = =u=u1n=in=

Ewova 1.3.32
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To 6dp0g TOU B, n xaBetn dvvaun N tov eddpovc xal m
1016 T (H avtictaon tov aépa mapahleimetat).

O dV0 mpwtTeg OVVAUELS €XOUV cUVLOTOUEVY undév. Apa
N ToL6MN (O0TOTIXY) TOV 00%ELTAL OO TO €d0QOC GTOVS TEO-
X0UC TEEMEL VA €YEL POQEA TEOS TO %EVTQO TNG TEOYLAS %Ol
va glval opLiovTLa, YLoTi TO OUTOXiVNTO %LVELTOL GE 0QLLO-
VILO €Timedo.

Eivor @avepd otL 600 peyalutepn eivoalr n toxVTnTo TOU
OVTOXLVNTOV TOGO WeyorUTEQN %REVIQOUWOAOS dVVaUM omoL-
TELTOL YLOL VO TEQAOEL UE AO@PAAELO TN OTEO®N. AV AoLmov
elvalr @Bopuéva ta hdotixa 1M eivalr 6oeyuévog o dpOnog, 1
Tol6M Tov ovamtvoceTOL OV elval UEYAAM xal dev UTOQEl
va moiEel Tov avoyxoio gOAo TNG XREVTIQOUOAOU UE OTOTEAE-
OUO TO OUTOXIVNTO VO EXTQOTEL.

I') ©ewpovue éva avtoxivnto, 6mwg otnv ewmdva 1.3.33,
OV TOLQVEL OTEOPY TAVW O& %EXALUEVO WG TEOS TO 0QLLO-
VILO €MimeEdO OQOUO, OMWS TAQOJELYULOTOS YAEN O  €Va Ovu-
TOXLVNTOOQOUO UEYAANG TAXVTNTOG.

TiBetoL to gpwTNUO: TOS B0 vmwohoyloovue TNV ®xAlon TOU
d00U0V, DOTE VO OVATTUCOETOL 1 OTTOQOLTNTY %REVTIQOUOAOG
dvvaun yia TNV 0o@oAr] OLEAEVON TV OYNMUATWYV;

Av, yia gvxohio 6Tovg vmwoloyiopovg, Bewopnoovue ape-
AnTtéa TV TELGY, O0TO OYNUO COXROVVTIOL OVO OUVAUELS: TO
6dp0g tov B nor m xaBetn dvvaun (A) amd 10 0ddoTRMUA.

Amtd 10 oYNUO TEORVTTEL:
Aovwve-B=0 m Aowe=B (1),
YLoTl 0TovV %aTaxOQu@o dEovo Oev VTAQYEL %ivnow.

H optZovtia dOvaun Anue avoyxrdalel To OXNUO VO %LVY)-
el »vrhxd oty oTEOPY, ONAadY elval N omaQAlTNTN xE-
vipoudiog dvvouy.

2

m
Aga pmogovue vo yodypovpe: Anue =% (2)

And g oyxéoeig (1) xoar (2) ov TG OLoLEEéTOVUE ROTA
WELM, TEORVITEL:

my? 5

A , v
nue _ R N oeep=——
Acuvp mg Rg

Amo tnv tehevtaia oxéon @aivetol OTL YLO. OOUEVY AXTIvVO
OTQOPNG ®OL OQLOUEVY %“hioN TOU 0000TEPWUATOS, 1 OLELEVOT
elval ao@alng uwovo yio OQLOUEVY TLUY TNG TayxVTNTOS. AV
Eva Oxynuo doxLUAoEL VO TEQAOEL OO T GTQOPYN AUTY, UE
neyorvTeen TOYVTNTO amO THV 0QLOUEvVY, TotTe O Eepuyel
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To avtoxivnto ®LveiTal 0TOUS SVO TEOYOUS, Exovias eEaoga-
Alogr v amapaitnTny xevipoudro Svvaun.

omd to dEOUO0, YLOTL M XEVTQEOUOLOS OVVOUN TOV CITOLTELTOL
elval UeYalUTEQEN TNG OUVLOTMOOOS ANUe.

Ze €101n0Vg OPOUOUG OV YIVOVTOL AYMVES GUTOXLVITOV 1
®hion Ttov dpomov avEdver mpoodevtixd. ‘Etor o 0dmyodg
umopel vo dtahéEeL To PéQog Tou dpOUOV amd To omoio Oa
meAoEL avaioyo e TNV TAXVTNTO TOVU OUTOXLVATOU TOV.

OuL YoauWuég TOV TEEVOU OTLS OTQEOPES €XOUV TNV eEMTEQL-
%1 OLOMNQEOTEOXLA VLITEQUYWUEVY WOTE 1 AvVTidEOOoMN VO Oivel
00LLOVTLO GUVLOTMGOO TTPOG TO WECO WUEQOS TNG OTQOPNG, 1
omolo. omotehel TNV ®eEVIQOUOAO dUvaun.

A) Otav éva 0eQomAdvo meTdel e 0QLLOVTILO emimedo 1
oavupwtixny o0vvaun N avtiotabuiler to 6dpog tov B. INa va

nAveL oto@n Ue TNV 60Mbeto eldw®vV mMOariwv maipvel

ootopévn xhion (Ew. 1.3.34) wote n ovvpwtiny dvvoun N
Ewéva 1.3.34 va. avalvetar oe 800 OVVLOTWOOES, Uio xotoxoeuen (N ) xou

uta optLovtia (N,), amd Tig omoieg M ovviotwoa N, amwote-
el v xevipoudho mwov Ba TOU emMLTEEPEL VO HAVEL
TN GTQO®Y.

Tol6n oL CAVTOXLYNTLOTIXG OUOTUYNUATO

Eivalr 6é6ato mwg, ov ov odnyoi yvwellov Tovug
vOouovg TG Avvaulxng xoL tovg e@douolov, tTote TO
dvotuynuoto Bo mepLopifovtayv onuovTLxd.

IToleg Oduwg eivol oL CLTIES TV OVOTUYNUATWYV;

lNoti 16001l avBpwmor, xveiwg véoL, OENVOUV TNV
TELEVTALO TOVC TTVON OGTNYV GGPOATO;

To 6TOTLETIXRA GTOLYELO OELXVOUY OTL OL GLTIEC TWYV
dVOTUYNUATWY €ival 1 vwepboAiixn ToxVTNTA, TO
60eyYUEVO 0000TQMWO, 1] UEYOAAN TAYXVTNTO GTLS OTQOPEG,
TO OVTLXOVOVIRO TQOOCMEQACUD, 1] XATAOTAGY TWOV
poévov, ta @Oopuéva AdoTLXd, M %OTACTOOYN TOU
odMyou (0Ax00Oh, avmvio ®.Aw.).

Oa mpoomabnoovue péoca amd TAQOOELYUOTO, VO
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deiEovue TNV emidpaom tou xdbe TOQEAYOVIO OTO ATUYNUOATO.
Hoagdderypo 1

‘Eva [.X. avtoxivnto mov pali pwe To @oQTio TOU €YEl
nato 1.800kg xiveitar otnv €0virny 0060. Ea@vird o 0dNYOg
ovTiAapubaveTolr OTL 0 dPONOC €xeL ®AELCEL OO OTOUATNUEVO
ovToXivVNTO %Ol EQAQUOTEL TO (@EEVA, UE QTOTEAECUO OL
TEOXOL VO UMV TePLoTRE@OVTAL. TN GTLYUN TOV E€VEQYOTOLOV-
VIOL, 1 OTOCTOCY TOV CGUTOXLVATOU OO TO €UIOOL0 €lvol
150m. O ovuvtereotNg TELONG UETOEVY TV TEOYX®V %L TOV
edagovg eivor 0,2. Av ) oTiyun mov o 0dNYyOog epaoudlel
Ta @Eéva 1 TayvTNTo TOv OoYNUatog eivor o) 144km/h 6)
108km/h y) 72km/h, va 6pefei oe ndbe mepimtwon av 1o
oynua Qo méceL EMAVWO OTO GTAUATNUEVO OVTOXIVNTOL.

Anrdavinon

Katd tov zataxdpupo dEovo aoxeitor m oviidpacn N
OV €ivol dVVAUY aTO €TOEP. ZTO OUVTOXIVNTO OOXELTAL %OL
to 6dpogc B mov eivor dvvoun amxd amdoTooy.

H povn dvvaun mov aoxeitor otn dLevbuven tng ®ivnong
®nol emLbpadvvel To oyxnua eivar m touéyn T.

Svppowva pe 1o Oepedtwdn vopo tng Mnyavixng €XOVUE:

T=ma
Emeldn T=uN xar N=B
TEOXVITEL OTL
wmg=mo Ul
a=gu

Antd 1t oxéon avtn @aivetolr OtL 1 embpdadvvern eival
otafepn emeldN] o ovvteheoTtNg TELGNG eivor otabepds. Oa
Lo VOoVV oL OYE€0ELS TNG OWOAd emiboaduvouevng x=ivnong,
onhadn:

x:vot—%atz (1)

v=u,- ot (2)
‘Otav 10 oynuo otapatnoer (v =0) toTe amd TN OYEOM

(2) éyovue:

- Y%

o

Me avtiratdotaon tov xpdvov avtov otn oxéon (1)
TEOXVITEL TO WUEYLOTO dLdoTNUO X

=at mM t

ax”’

v
2gu

Xmax -

Amo TN oYéomn avTi TEOXVTTEL OTL 1 {NTOUVUEVY OQITOCGTA-
on €ival ovALloym TOU TETQAY®VOU TNG TOXVTNTAS T GTLYUN
OV 0 00MYOC EPOOUOLEL TO PEEVA %L OVTLOTROQWS AVAAO-
YN Tov ovuvieheath TEL6MG oAlicOnomng.
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&
Avvaulxy oto emiTeSO
144.000m
Megintwon o) INo v, = 144km/h = —— = 40m/s.
prTEesh 0 3.600s

Me ovVTIXOTAGTOON TEOXVITTEL:
Xpa = (402/2)10:0,2m W x_, =400m.

ma

Eneldn to otoapatnuéva oxnuato eivolr oe amdéotacny 150m
to [.X. avtoxrivnto Bo mpooméoel enAV® TOUG, %OL OEV WUTO-
el Vo amopUYEL TN GUYXQEOUG.

Iegintowon 6) o v, = 108km/h = 30m/s 10 amartovuevOo
drdotnua yro vo otapatnoer to LLX. avtoxivnto eivot
Xax = 225m.

Apo xoL otnv meplmtwon ovty o6¢ Oa amogevybel M ov-
Y%QOUOoN).

Ilegintwon y) v, = 72km/h = 20m/s. Me aviixatdotaon
mooxvmter: x = (400/2)-10-0,2 = 100m.

m

Sty mepintwon avtn to [LX. avtoxivnto o otapatnoet
50m omd To CTOUOTNUEVO OXNUOTO.

Amtd TIC TMEQLATWOELS O XOL Y TEOXVITTEL OTL, OTAV 1
tayvtnto eivor dumhdoia (omd 72km/h éywe 144km/h) to
OVTLOTOLYO OLACTNUO TTOVU OTTCLTELTAL YLOL VO OTOUOTNOEL TO
oyMua eivol TETEOTAAGLO.

Hoagdderypa 2

‘Eva [.X. avtoxivnto udtag 1.800kg, mpdxeitor vo mdpeL
otpopn axtivog 100m oe ogiidvtio dpdopo. I1don meémer va
elval n pEYLoTY TOXUTNTA TOV YLO VO TEQAOCEL T GTQOPN UE
oo@adlela; Aivetar o cvvteheotng tEL6MNG ohicOnong u = 0,2.

TNV TOEOXELUEVY TEQLXTWON, OV TO OYNuo YAlotenoer o
@UYeL TEOS TO €EW. ZUVETMDS M TELEN WS dVVOUN TOU OVTL-
oTéxeTal 0TV %ivnon Ba €xel popd mEOS To WECGO WEQOS TNG
otpopns. Apa Bo evepyel wg xevipoudrog OvVvaumn xor Oa
LOYVEL:

T=F, 1

— v ,
pmg=m_« 1
R
v=ugR 7
v=yngR
Avtirafiotdvtag TG TIuég TV W, g, R éxovue:
v =40,2-10-100 m/s

v=10v2 mfs 1§
v = 14,1 m/s 7
v = 50,8 km/h.

Tuv 0o ovubei av o 0dnyog Belnoel vo mepdoeL TN GTQEOQPN
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ue taxvTnta ueyahivtepn omd TNV evpebeioa;

Eivol mpopavég, OTL 1 QmOLTOVUEVY REVIQOUOAOC duvoun
YL vo TAQEL TN O0TEO®Y TOo Ooyxnmuo Ba eivor peyorvteom.
Suvenwg 0o amortnOel peyolvtepn totbn amd tqv T=pumg.
Emeidn ovtd dev ovubaiver, to avtoxivnto Qo @uyel mpog
To €EM OTY GTQOMM.

AgaastnoLotnta

Epyafouevolr avd 8V0 WITOQELTE VO E€QEVVNOETE TNV
emidQaon mov EyeL:
0) TO BEEYUWEVO 0000GTQWUA HOL
6) ta @Oopuéva Adotixo, otav to L.X. avitoxivnto
niveltal omwg meprypd@etal ota Ilagadeiynwato 1
®oL 2;
No yonoipomornoete TIG OY€oels TV ITopaderyud-
tov 1 xow 2. Texunotdote TNV Amwoyyn 00 OE YQEOTTO
zetpevo 10-15 yoappwv.

o) Elaotixa oe nain rataotaoi.
6) ®Oapuéva eraotixd.

Ano tov Apiototéhn oto Nevtwvo &EX\

H »ivnon tov coudtov amooy0Anoe Tovg oQ)aiovg \g@&
‘ElAnveg Pvowrovg PLhocdpovg oL omoiol mEOTELVOY
dLdpopes Bewpieg yLo TNV €QUNVELD TOGO TNG EVOQEENG
uLog ®ivnong 060 %ol THe Tovone te. Amd Tic dLd@o-
0€c avTéc Bewpieg onuavILkOTEQN ELVAL OUTY TOU AQL-
0toTéAN (389-322 m.X.) d10TL emmEéace TN OXEYN TOV
EMOUEVMV YEVEWV WG TNV TEELodo tov Nevtwva (1642-
1727 u.X.) o omoiog avémtvEe 1 Bewpio mwov deydua-
ote onuega. AEiler vo yvwpicouvue Aowmdv tn Bewpio
Tov AQLoTtoTélN, M omoilo NTOV TELGTIXY Yo 20 oLdveg
%Ol TNV 0omoila amodEyOnrav emotiuoves omws ot da
Vinci, J. Buridan, R. Descartes, G. Gallileo mov €Cn-
oav moLv amd to Nevtwva.

O ApLOTOTEANG 0TO €0YO0 TOV “mepil ovpavov” Bewpel
0Tl OAOg 0 ®OOUOG ElVOL QPTLOYUEVOS OTTO TEGGEQO GTOL-
yeta: “yn” - “vepd” - “aépag” - “@wTld”, TO omoio
€xouv o€ OLa@oEeT®d 600ud TG OLOTNTES “600V7,
“elaev”, “Ceotd” mou “wpvo”. Ta otouxeio “yn” zou
“veo” €xouv TNV LOLOTNTA Vo elvol 60QLE EVHD O OEQUS
noL M QTLE va eivolr eho@ed. O ApLoTtoTéANg mioTEVE
OTL Ta oTolyela “yn” wol “vepd” €xouvv TN QPUOLXYN TAOM Agtototédne (389-322 m.X.).
VO %LVOUVTOL OGS TO %EVTEO TOU XOOUOV TO OIO0LO
ovpupwva pe tov dto Ntav n I'n. '‘Etor av 1o otouyeia
ovtd a@ebovv ehevBega xoL TimOoTO OEV OdLAXOYEL TNV
xivnon tovg Oa xatevBuvBolv TEOC TNV EMLPAVELD TG
yne. Avtifeta to otolyelo “@wTid” ror “aéag” €youv
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TN QUOLXT TAGY VO %XLVOUVTOL OGS TNV TEQLPEQELO TOV
XOOWOV, VO OITOROXEUVOVTOL ONAadN amd TNV EmLPA-
veta tng I'mg. Zvvemdg e@docov Oho To COUATA TAVW
0T YN ATOTELOVVTAL OO TO TEGGEQO OVTA oToLyeEla Oa
€YOVV OVALOYO UE TO GUVOVOOWO TWV GTOLYELWY TOV TO
OTOTELOVV TN QUOLXY TAON VO XLVOUVTOL TEOG TNV ETTL-
pavela s I'mg M va amopoxevvovior amd avtny. o
TOQAdELYUO, €VO EVAO TO OTOLO OAITOTEAELTOL %VQLMG
oo Tto otolyelo “yn” Qo mE@TEL MEOC TNV ETLPAVELOD
NS YNS EVM O XROTVOS OITOTELOVUEVOS ITEQLGGOTEQO
omd to otolyeio “aépag” Oa avebaivel mTEOS TOV OV-
oavo. H “@uown”, dnhadn n aveumodiotn xivnon tov
OOUATOV, CVUPOVO UE TOV AQLoTOoTELN ®abopileTal amd
TO GUVOVOOUWO TWV GTOLXELMV IO TO OTOLO. OVTO OLITO-
TELOVVTOL.

Yrndoyovv, ovppwvo pe Tov AQLOTOTEAN %ol OL Oh-
LEC RLVNOELS, OVTEC TOV TEOXAAOUVTIOL OO %ATOLO
aLtio, %ol TLS Omoteg TLS oamoxahel “6ioreg”. Tétolov
eldovg «lvnomn xAveL QLo TETEO OTOV TNV TETAUE, €V
6éhoc Otav extoEeveTal amd TO TOEO, X.0.

ZVupova e Tov AQLOTOTEAN “0,TLONTOTE XKIVELTOL,
XLVELTAL QO xATL AALO”, ATOYYN TOV ONUCIVEL OTL 1)
%lvNomn €vOC CMUOATOS, OV KROATOLOS TO EXTOEEVEL, ITTOE-
meL vo amodofel oe xamoia oivtia. H aittio mov €0ece
oQywa og xivnon 1o cwpa, £é0ece TOVTOYXQOVO OE Glalm
xivnon (woiivogoutxy) Tov a€Qa O OT0L0S TO TEQLOAA-
Lel. KoBwg o aépog doveital aoxel dvvoun mdve oTo
omuo %ol €ToL auTO ouveyiler va xiveitalr. H moadliv-
dpoutxnn avtn 6Blawn xivnon petadidetar amd TO EVva
OTQWUO TOV 0€QO OTO GALO GUVINEWVTAS TNV %ivion
tov owpotoc. H dtadoon tng mwalulxng avtng %ivnong
oev yiveTol YwEIlS amwleles xoL €TolL UELOVETOL 60.0-
ULoto 1 xovoTNTO TOU 0€Q0 VO X%LVEL TO OOUO TTOU
extogevtnxe. [a To AOYyo autd TO COUO CTOOLAXRA
minoraler oty I'm otng omoiag TV emipdvela TEMXRA
0o méoer. Extoc amod tn dudxpion oe “@uolkég” ot
“Bloleg” %nLVNOELS O AQLOTOTEANG OLOYWELOE TLG %LVN-
OELG O€ QUTEG OV YIVOVTOL XOVTA OTNV EMLPAVELD TG
I'mg »ouv o ovtéc mov xdvouv TA OVEAVLO COUATA,
OGS M XeMVY, OL TAAVNTES XOL TA O0TEO. To 0vQd-
VIO OOUOTO, CUU@OVO WE TOV AQLOTOTELN, %LVOUVTOL
OXOTATOVOTO TOVM O XUXALXRES TEOYLES YUQW OO TO
%€VTEO TOU %Ocuov, T I[N, odupwvo pe TG OmOYPELS
tov. H ouwtia yio ovtéc Tig ®LVNoELS NTav TO “TOWTO
2LWVOUV”, N TE®TAQYLXY] OMAadn oiTio TG dNULOVEYLOS
TOV %KOGUOV.

H dudxpion oe @uowég nol Gloeg xivnoelg €Eoxo-
LovBnoe va xvprapyel €éwg tnv mepiodo tov [aiiraiov,
0 0mol0G OLATVTWOE TO VOUO TNG O0OQAVELOS CGUUPOVO



<4 143 ¢ m K [

Avvaulxy oto emimTedO

WE TOV OTOLOV “e@OCOV €va owua XLVEITAL XWELS TNV
emidpaon xamoros ovvaung, Ba ovveyxioer vo xiveitol
aotaudtnTe ue otobeon tayvtnte”. SVp@ovo (e TN
Oewonon touv Tohhaiov, éva copa TOV €XTOEEVTNXE
otov oépa Oo ouvveyloel vo xiveltolr AOY® aOQAVELOS
eV 1 0Uvaum tov 6dpovs Oo TEOXROAEGEL TNV XOUITV-
LGN TNG TEOYLAS %Ol TEAXA TNV TTOGY TOV GTO £00-
@og. Me 10 VvOuo TNG 0dQAVELOS YIVETOL €va WEYAALO
6MUa TEOS TN OLONOEEWOT TNG €VVOoLoS TN OVVAUNG
onwg Oa tnv xabopicer o Nevtwvog. [Tapd tnv mEdO-
00 oV amETELECE M ELOOYWYN TNG €VVOLOS TNG adQA-
vELOLG, M €vvola TNG duvoaung eEaxolovOnoe va eival
000PNS %OL VO OVLYYEETOL WE TN Wuixn duvaumn, TN o aed :
dvvaun TS ExENENG, TNV LkaAVOTNTA TOV TOEOL va Galileo Galilei (1564-1642).
exTogevel 10 6€hog, TNV mEoomdbelo TOU EQYATN VO
oavupwoer €va 600 cwUO, %.o.

To €pyo tov Nevtwva dlvelL oty dUvoun TO vVOnua
mov oL onuepa deyxouoocte. ‘Etor m dOvaum eivar m
oLtia Tov aALACEL TNV %LVNTLXN %OTACTACGY €VOS OW-
LOTOG €V 1 a0QAVELD €LVAL 1] EYYEVNG QUOLXY OUOXRO-
Moy avtnv TV alioyn. Zoueovoe pwe tov 1° vowo,
ov €vo oo ®Lveltol xoL dev aoxnlel o avtd dvva-
un, Tote B cuveyilel va %xLVELTOL e TNV LOLO TAXVTN-
To. 2Vueova ue to 2° vopo N allayn TNG %LVNTLRNG
XOTACTOONG, (AXLVNGLO, %IVNON UE GUYREXRQLUEVY TAYV-
tta) 0o mpoxAnOei amd pra duvaun 1M TH CUVLOTAUEVY
molwv dvvapewyv. H dvorohia va aAldEer M %LvnTixm
XATAOTAON €VOS OWUOTOS €EAQTATAL TOGO OTXO TNV
adpdverlo (tn pato) Tou COUATOS, OGO XKOL OTO TNV
olhoyn Tmov emiyelpovue va mEoxalécovue (to Au).
210 €0yo T0V NeVTOVA M 0OQAVELD VITELGEQYETOL EXTOG
OO TO QALVOUEVO TNG %IVNoNg YXwWELS TNV AO%NoN
dVVAUNG, XOL OTO QOLVOUEVOE TNG OAAOYNG TNG %LVNTL-
%NS %OTAOTOONG.

O 3° vopog tov Nevtwva, mEoxndleoe oNUOVILRY
oAhoyn oty LoLdTNTO “6000V” UE TNV OMOLO ELYE TEOL-
%ioeL To gtolyelo o ApLototéAng. To 6dpog dev amote-
Ael wLo LOLOTNTO TOV COUATOY OAAG elval exdNAwan
™G apolbaiog €AENG WETAEV TOU OTOLOVONTOTE CWWUO-
TOG %Ol TNG YNG. Aev elval €vo EexwoLoTtod €id0g dvva-
unNg oArd pro dvvaumn OmTwg oL AAAeES, M OmoOlO TEOXOL-
Ael allayf OTNY %LVNTLXY %OTACTOGY TOV COUAT®V.
Katopydvtag o Nevtwvag v LoLoLteQoTNTo TOu 60-
Q0VUG XOATAQYNGE %Ol TN OLAXELON TWV XLVIOEWV OEF
“@uownég” war “6loreg”. 'Etol n pehétn tng %ivnong ‘
TOV COUATOV YIVETOL WE EVLOIO TEOMO OCUUPM®VO WUE {
TOUG TEELS VOUOUG 7OV 0vTog Tpotelve. EmumAiéov, o
VOUOG TNG TOYROOULOS EAENG WOG ETMLTOEMEL VO EYOVUE
ULo. €VLOLOL TEQLYQOA@N TNS %IVNONG TOV COUATOV €(TE

L e e .‘. g

Isaac Newton (1642-1727).
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ovTA %Lvouvtal oty I'm eite oto dLdoTnua.

H o¥yxpoiom tov amdpewv Touv AQLOTOTEAN %Ol TOV
Nevtwva yia tnv zivnon zot t) duvaun O&eiyxver OTL
UWETOED TOVG VIAQPYXOVV ONUAVTIXES OLa@opés. H petd-
600m amod TLG AMOPYELS TOU AQLOTOTEAN OTLS OQTOYELS
tov Nevtwvo dev ftav ovTte amhn ovte evxoln. Ta
va yivel €mpeme vo OAMAEOUV QLTIxd oL aVTLANWYELS
Yo To ZUWUTAY, TO OTOLYELO TTOV TO QITXOTEAOVV, TN
ué0odo pue TNV omoia TEETEL VO €QEVVATAL N VGY, OL
OTOPELS YLOL TO TTOLOL EQMTNUOTO TTEETEL VO OTOGYO-
Lovv Tovug €QeVVNTES, TO VOmMuo TV AéEewmv: duvaun,
znivnon, 64dpog, x.0.

Nrteteoutvionodg 1 xdog

H Osapatizn dvodog tng €mOTNUNG 00MYNGE TOA-
LoVG oxemTOUEVOUS AVOQWTOVS VO TLOTEYOUV GTINV
mayroouLo Loy mov exelvn atlwve. H oyn avty ng
TOAYUATIXOTNTOS 00NYNOE TEMXA GTO GUUTEQUOU, TMWS
To %dbett mov ovubaivel 6TO ZVUTOV ELVOL CUVETELOL
TOV %LVNOEWY %L OAANAEMLOQA0EWY TWV ATOUWY.

21 Neviovera dvowrn, N xivnon xoabopiletar mhn-
0WG UE VTETEQULVLOTIXOVS vOouovs. 'Homn otig apyés tou
19°° awwva, o Madnuatixdg-Pvokog IMigg Zipov vte
Aamhdg (Laplace) vméfeoe mwg, av ®ATOLOS WITOQOVGE
VO TOQOTNENOEL XRATOLOL YQEOVLXY OTLYuN OAa Ta dtouo
0TO ZVUTOV %Ol VO XROTOYQOWPEL TG %LVNGELS TOVG, TO
wélhov zor 1o maehBov Qo amoxaAlvmTOovTAV. AV TO
0écovue dra@opetind, ohdxinon n lotopia xabopictn-
®ne WEYOL TNV TelEvTaio AETTOUEQELD TNG OTAV TO XU-
umov t€Onue oe zivnom. H dvodog xor m mwrtwon tov
0VTOXQEATOQLNY, TO TAaBog »AabBe Eexaouévng €0WTIXRNG
TEQLIETELOG OEV OVTLITQOCWITEVOVYV TITOTA TEQLOGOTEQO
oo TNV OVOTOPEVRTY AELTOVQEYIA T®V VOpwv tng Pvu-
OLXNG, TO ZVUTOV TEOYWEA TEOS TO OUETABAMTO TTe-
TEWUEVO TOV GOV €VO YLYAVTLOLO QOAOL.

Ti mepOwpro elevBepiag, OUWS, APNVE YLOL CWTNOELO
%Ol ®OTOOIXM, YU oydmy %ol uicog, OTAV 1 TLO 0.0M-
novtyn amo@oon mov 0o wropovoe Vo TAPEL OTOLOGON-
mote avlpwmog eiyxe nabopLotel TELY OO TEQLGGOTEQO
ond 10 dioexatopupvora xeovia; Avio €60wOE GTOVG
NO1xoVg 0ToY00TES TOV 19°° qudva avVTILXELNEVO €QEV-
vog. AvaueLebntnto, givar acVAAnmTo O0TL ®dmoirog Oa
UWITOQOVOE TEAYUOTL VO PTACEL GTNV TOVTOYVWOGLO JTOV
tntovoe o Aamldg. AMMG 1O YeEYOVOS OTL yevIrd MTOv
eQto OewenOnxre wg évag “ueyalo@ung” e@LAATNG.

H Nevtovia Pvowxn amotéhece €va pWovtéLOo GTO
omolo €mpeme v’ amobAémel O M avOoWITLVY YV®OON.
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Kobwg Eempdb6allov oL ROLVOVIXES EMLOTNUES, ETEL-
VOV V' OTTOROXEUVOVTOL OO TLG 0VOQWITLOTIRES UeENE-
TEC amwd TG omoiec elyav avadvder. OL %oLvwvixol
OTOYOOTES €PAQUOTOV YEVIXOUS VOUOUS YLO VO EENYN-
oovv TNV lotopio xoL tnv avlp®dmvy) OCUUTEQLPOQA.
Meowroi, 0mtwg o Koph MapE %t o Siyrpovvt ®povvt,
eamoeéacav évrtovo tnv lotopia.

Eivar onuoaviixd vo Quudpoocte mwg 1 xoopobewopio
ovtn 6aciletor 6’ €vo dlXmWS TEONYOVUEVO ETITEVYUO
OTNV EMLOTHWUY, OV amd TOTE OeVv €xYeL emavain@Oei.
Ou vopor tov Kémhep, mov oamodelyOnxav amd Tov
Nevtwvo, TEQLEYQOQPAY TEOPAVOS TO NAtaxd cvoTnua
Ontwg VITNEYE 0To TaEehBOV %L dmwg Oa vmwdpEel oTO
otépuovo uéhhov. AAAG o idtog o Nevtwvoag yvaplte
O0TL M LoTtoplo Oev émpeme va tehelwvel exel. O vouou
tov Kémhep epapudlovrar téhera povo ¢’ €va miraxod
OVOTNUO TOV VITOXELTAL LOVO 0T 6apuTnTa TOov "HALov.
Ag ovvvmoloyiCovTtal oL OUVAWELS TOV OL JTACVNTEG,
néow tNS 60VTNTAS TOVS, OLOXROVV O Evag atov dllo.

Yndoyel évog 6001n0g AOYOS YLO. TNV TOQALELYT QLUTY.
Aev vmapyel xaula amAn axoitbns puadnuatixy exilvon
yia TNV %I(VNON TEQLOCOTEQWY ATO OUVO QAANAETLOQD-
VIOV ooudtwv. Avtd ocvvébalve tv emoyn tov Nevtm-
vo. ®oL Togouéver €tol uéxor onuepo. Ou vopor Tou
Nevtwvo toxvouvv yiati o "Hhtog eivar ol 6000TEQOS
oo xdfe alhov whavinty. O Aiag, o peyalvtepog mAa-
VITNG, €ivoL Yiheg @opéc ehagpputepog amd tov ‘Hhio.
‘Etol oe pro mwepiodo yLAtddwv etwv, uetopépel atn I'n
opun movu Loodvvauei oe péyeBog ue TN GAEUTLXY ETi-
dp0omn mov aoxel oe avinv o ‘Hirog o’ éva ypdvo. Il
ovto 0e Oa mpoxalovoe ExTANEN VO TOQOATNENOOVUE
onuavTixég alhayég oty TEOXLO TS I'Mg o€ pio ypo-
vixn xhipoxo gAtddwv xeovowv.

O Nevtwvog eEétooce to mEOGANUO GUVTO %Ol OV
TOV QAVN%E %Ol TOGO avnovynTxo. Evdouvya, eldyL-
07O QITodeYOVTOV TOV amopuaxpo Oed Ttwv OeioTtdv
@ihowv Tov.

I[Mootipwvtog xamora Beotnta tng IHorardg Avadn-
%XNG OV €lYXE VO XAVEL UE TOV %0OMUEQELVO GUVTOVLOUO
Tov dnuroveynudtwyv Tov. To nhtaxd cvotnuo Oo dio-
tneeito otabepd pe TtV Apeon emépboomn evog @LLAV-
fpwmov Kwvpiov.

O Aoamhdg amédelEe 0QYO0TEQO TWS OL apoLBoieg ENEELS
TOV TAOVNTOV TELVOUV O’ €va Wéco 0po xal m otobe-
00TNTO OV PO6OVIOVY 0 NevTwvag avéQyeToL G €vov
00Lt0ud aEywv, ®UXAXOV WETABOAOV TV TAOVNTIXOV
TEOYL®V. AALA 0VTO ATOTELOVGAV TEOGEYYLGTLXOVG
uovo vmoloyitopovs. Apyotepa, 1o 19° awdva, o Avpi
ITovavxoeé oammvbuve TO YEVIXO €QMTNUO TWV OUOL-
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6atwv alinlemidpdoemv TEOLOV axEL6DE COUATWY
nolL 6pNre TS UEQLREC OLATAEELS MTOV TOAD OOTO-
Oeic. Mepirég, Un WUETONOLUES OLOQPOQES OTLS OQYLKEG
ovvOnreg umogovoav vo 0dNyNoovv oe QLLLxES OLa-
@opEéc 0T0 TEM®A amoteléonata. Opoloydviog mTwg M
o%x€YPN %ol WOVO TWV TEQLATMOEMY CUTOV TOV 0QQM-
otowve, o ITovavropé eyratéhelpe TN UeréTn QvTY.

Znuepa, ue tn 6onbero vworoyiotwyv, €xovv 6pelel
OUETENTO TOQAOELYROTO UM TEOGAEYLUOTNTAS. Melé-
TEC TOWV L0 TOOOLOYLX®OV TEQLITWOEWV PEQOVV OVO-
wo xdog.

21 dexoaetio tov 1960, ov dvBpwmoL wov TEOEBAE-
AV TLG %OLELXES OUVONRES GTEAPNXAV GTOVS VITOAOYL-
0TéC eAmMILOVIOG OE UL QITAVTINGY YLO ROAVTEQES TTQO-
6LEéPels poarpdg drapxrelas. H atudogalpa vmwdaxrove oe
PUOLXOUS VOUOUS TOov Egiyxav ®old xrotoavonbei, aAild
Ntav 1000 NEYAAN %ol TOAVTAOXRN TOV WOVO WLO. VITE-
ovmoloyLoTixn unyavy Oa pumopovoe va wagoxohovdn-
oel TN welhovixn tng €EEMEYN. Zta xoTOomVA YEOVLO,
N LoYXVE TWV VITOAOYLOT®OV OVENOM®E TEQELOGOTEQO OO
EXOTO YLALAOES POQEES %Al OL dOQUPOQEOL TARELYOYV ORO-
U1 Lo AEMTOUEQELS TANQEOPOQIES YL TOV ®0LEd. Oumg,
N TEOBAEYLUOTNTA TOU %OLEOV TTOQOUUEVEL TEQLOQLOWUE-
V)] OTO 0QLO TWV TEVTE €S O0éxa Muepwv. Eyxel elmw-
Bel O0TL %L éva UOvVO QTEQOVYLOMO TETAAOVOAS GE Lo
evaicOntn megroyn Oa wmopovoe iowg va xabopicel
%0Td 1000 Oa Eeomdoel TVEWVAG, VOTEQD OO €600Ud-
0€g, YLALGOEC Mikio poxELd, OE ULO. TTUXVOXOTOLXRNUEVY
meoLoyn, M Oa amobei ablabng xabwg o eEehiybel oe
Lo ayovy medLdoda.

ZNueQa, €YXOUUE GUVELONTOTOLNOEL TMG VITAQYOUVYV
opLa 0T OdLVVATOTNTA WOS Vo TEOGAEYOUUE TO WEA-
Lov. Mepuxd mEdyuota, OT®MG OL TTAOVNTIXES %LVN-
O€LG, WIwoEovV vo meobAie@Oovv yio yiLlietieg, Aalla
VL0 WEQLKES WOEES, WEQLXRO WUOVO YLO O€XOTO TOU [UL-
%QO0OEVTEQOAETTOV.

O e@LALTNG TOV VTETEQULVLOWOVU ELVOL O%ELBMS aVTO
OV VTOVVOEL M 0L M AEEM, €va xaxd OVELRO OV EXEL
uLxen oxéon we TNV moayuotixotnto. Omolrodnmote
ULxEO G@AAUO OTY YVWON WOS YLO TO TOQOV WITOQEL Vo
odnynoer oe dp00TIXESG AALOYEC GTOV TQEOMO WE TOV
omolo avtixpifovue to WELAOV.

H »6avtizn Oewmpio éxer deifel O0tL moTé dev MTOV
duvaTtd vo €yxouvue TEAELA YVAOON TOu mopovtog. To
wéllov, Omwg xatolaboivovue xor we TN OLoicOnom
nog, 0€ WOG OVNXEL YLO VO TO YVWEILOVUE.

Amooraoua amd to 616Ai0:
“Quoxn) yia moinTES”
tov Robert March.
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2TO0 %“EQPALOLO OVTO YiveTOL WEAETN TNGS OXEONS TNG OV-
VOUNG UE TNV %ivnon tov copatos. Ou dvvduerg otn @von
eu@avitovtar xatd Cevyn. Zup@wvo UdAloto we To VOUO
Agdong - Avtidgaong, otav dvo cwpota arlinremidoovv
®aL To me®MTO ooxel dVvoun F oto devtepo, TOTE %OL TO
devTeQo aoxel ovtifetn dUvaun -F oo momwto. Ouv dvo
OVTEC duVANELS eveQYOUV 0€ OLopoEeTInd couota. Ot ah-
AnhemidQdoels UeTOEY COUATOV TEOYWLOTOTOLOVUVTOL ELTE
emeldn vmapyeL emo@n WeToEV Tovug eite emeldn] xabéva
o’ avtd 6ploxetol oto medlo mou ONULovEyel TO AAlho.
Avogépovtol 08 wg: o) duvapers amo emagn xot 6) dvva-
ReELS OO AmOGTOUON.

INo vo mpocdiopicovue TN ovvietapévny dvo dvvapewv
XONOLULOTOLOVYUE TOV %OAVOVA TOV TmoQaiinioypodupov. H
dLOY®MVLOG TOV TAQAAANAOYQAUUOV TTOV €xelL TAEVEES TLS dVO
OUVANELS %Ol TEQLEXETOL WETOEV TOUG E€LVOL 1) OGUVLGTAWEVT
tovg. E@pdoov duvdapelg oyxynuatifovv yovia 90°, n tun tng
GUVLOTOWEVNS TOVG OlveTal amd Tn oxéon:

F=,F +F

xau 1 xotevduvon TS amd T oxéon €O = Fz
1

INo v avahven preg dVvapung 0e GVVLOTWOES EMLAEYOU-
ne %xatTdAinleg OLevOUVOELS %Ol ONULOVQYOUUE TOQAAAN-
LOyoouwo mTEOOdLOEILoVTaGS, WE TAQAAANAES TEOS TLS YVO-
otég OLevBuvoelg am’ 1o TéLOg TG OVVAUNG, TLS OVO GUVL-
otwoeg ovvaperg. H ovvBeon molhdv opoemimedwv dvvd-
UEMV UE %OLVO ONUELO €QPOQUOYNG YIVETHL WUE AVAIVGN TWV
dvvapewv oe ovviotwoes. OuL cvviotwoeg mov 6ploxoviol
otov (0Lo dEova €xovv 1M (oto M avtiBetn xatevBuvon ol
moootifevtal evrnoha. Tehnd rotaliyovue otn ovvBeon dvo
dvvdpewv xdfetwv peTagy TOUG.

INo voa tooppomovv mohAéC opoemimedes OUVAUELS TOU
OLEQYOVTOL OO TO (OL0 OMUELO, TTEETEL 1] GUVLOTOUEVY] TOUG
vo. elval unoév.

2Fx =0
ZFy =0

2NV eLdx) MEQLATWON TNG LOOQPQOTIOS CWUOTOS HE TNV
enmidpaon 0V0 duvAapewv ovTég, TEEMEL VO eival avtifeteg.
‘Otav oumwg emtdEOVV TEELS OUVAUELS TEETEL N CUVLOTAUEVT
Tov 6v0 va elval ovtifetn Ttng TEiTNG.

‘Otav éva cOUd YALOTQAEL TAV® O ULO ETLPOVELO, VITOQ-
YEL ULo. dUVOWUN OTO CMUO TTOV OVTLOTEXETOL OTNV %ivNoW
Tov, %ol Aéyetol TELEN 1M TEL6N ohicBnens. Ovoudlovue
otatTixy TELGN exeivn TN OUvaumn TELENS MOV Eu@avileTol
otav éva couo déyxetal duvaun xatr map’ Olo OVTA TOQOUE-
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ver axivnto. H d0vaun tng otatixng tolbng dev €xeL otabe-
on twun. H péyiotn tipun tng ototivng tTot6ng Aéyetol ogroxi
to61. H to16M mov avomtvcoetor »otd TtV ohicOnom Aéye-
Ttol ToL61M ohicOnong xouL ex@EAleTal TOCOTIXA We TN OYEOM:
T =uN, 6mov N n d0vaun mov eivor »dbetn otV emL@AVELO
EMAPNG.

Ogiiovrio 60oAn eivar n ovvOetn emimedn =zivnon movu
OoTELELTAL OO OVO OTAEC HLVNOELS ULOL ROTOXROQUEPY TTOV
elval elevBepn mTtwon %ol po ogLioviia movu eivol gvlu-
voauun opain. Ia vo megrypdypouvue T ouvOeteg %Lvi-
OELS yoMmoLuwomoLoVue TNV apyn Tne aveEagtnoeiag (M aeyn
g emaihinhriag) TV ®kvNoE®Y. ZVU@OVO UE AVTH TNV OQYN
otav €vo xLvnNto extehel TAVTOYEOVA OVO 1] TEQLOOOTEQES
XLV OELS, ®OBe pPio 0T’ aVTEC exTEAELTOL EVTEAMS OVEEAQTN-
To amd TIg vmolowmeg xor v B€on otnv omoio @BAvVEL TO
%VNTO UETA amd xpdvo t, elvalr 1 (0Lo €iTE OL RLVNOELS
EXTEAOVVTOL TAVTOYQOVO, €lTe exTELOVVTAL dLadoyixd, o€
x00vo t 1 xdbe uia.

Amo 1o devtepo vouo tov Nevtwva, 1 oxéom F=ma
LOOOVUVOUEL WE TLS OYEOELS:

2Fx = m ox
2F =mo
y y
omov XFx, EFy, ox %o o elValL OL GUVLOTWOES TNG OUVLOTO-
wé€vng dVVOUNG %ol TNG EMLTAYXLVONG O& ovotnuo ogboyw-
viov 0EOVWV avTioToLya.

‘Eva ®ivntd extelel opod) xvxhixf zivnen otav n tQO0-
L0 TOV OLOYQAMEL ELVOL TEQLYEQELO XVXAOV %Ol 1 TLWY TNG
TayVTNTAS tov magauével otabepn. Ilepiodog g wuxrhixng
xivnong (T) ovopdletar o xpdvog mou YEELAleTOL TO %LVNTO
yLo vo. ®OVEL WO TEQLOTQOQPTN, €V O apLludg Twv mEQL-
OTQOQP®V 7OV exTeELeEl TO %«LVNTO OTN UOVAOO TOV YEOVOU
Mévetar ovyvotnta (f) tng wvxhzng xivnong. H petagv
Tovg OYéon elval:

f=7

H yoappizn toygdtnre otnv opokn ®vxdixn xivnon €yet
otafepn Tiwn %ot petaboihouevn rotevOvvon pia koL eivor
EQATTOUEVY OGTNV TEOYLA €V® M T TNS OlvETOL amd TN

) s 2nR
oxeon V== T

STV opoA xuxhixi xivnomn yxeelaleTol 1 YVOON TOU
ovOuov pe Tov omoio 1 emMBOTIXY AXTIVA dLOYQOQPEL YWVIES
YU’ avtd opiletor to dravvopatind @uoLkd uéyefog mov
Méyetar yoviaxq tayvtnre (W). H wpn e eivar ion pe to
otafepd mnhivo NG yoviag ¢ mov dloypdenxe Omd TNV
eMLBOTLRY OXTIVO OE YEPOVILXO OLAoTNUO t OLO0. TOU OVTLGTOL-
X0V XQOVIXOU OL00THUOTOS. Anhodmn:

0 _2r

t T
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ue povado pétpnong to lrad/s xar pue didvvopa xndbeto oto
eMimedo TNG TEOYLAS GTO %REVIQO TNS %Ol POoEd mov xobogi-
CeTOL A0 TOV ROVOVO TOU OEELOV XEQLOV.

H oyxéom peta&l yoouuxng %ot yovioaxng ToyvTNTog
elvor: v=nR

Emeldn otnv opakn »uvxhixn xivnon to didvvouo TNg
TAXVTNTOS UWETOBAANETOL, EUPAVICETOL EMLTAYVVOYN TOV EYEL
2oTEVOUVON TEOG TO REVTQO TNG XUXRAKNG TQOYLAS %ol A€Ye-
TOL %EVIQOMOAOG emitdyvven. Aivetol dg omd TN oYéom:

ax:f

Svpupwva pe to devtepo vouo touv Nelvtwvo emouévmg,
ooxelToL dvvaun pe xotevbuvom emiong mEOS TO XREVTEO
TNG RURMKRNG TEOXLAS %ol YI' ovtd AéyetoL REVTQOUOAOG
dvvaun.

U2

E, =ma, = m—
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