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KE®AAAIO 2° AYNAMH KAI IZOPPOIIIA
-1 évvora tng dvvapung -

KE®AAAIO 20
AYNAMH KAI IXOPPOIIIA

2.1 H évvowa g dvvaung

A6 TG xaONUEQIVES EUTTELQTES NaG YVWQEICOVUE TIWS VOL TEQTUTAUE, TG
VO ROMWTAUE 1 TTOS VO XOQEVOVIE, TS VAL Ta{lovue TodSoQaLQO, Uitd-
OoneT 1) POLET, TS VO LOOQEOTOVUE, GTAYV POLOROUAOTE UECT O€ KLVOUUEVO
OYNUOL, RO 0 0ONYOC TATAEL PEEVO.

“Emeita, oto oyoheio pabaivovue ot

® 1) yn €AxeL GAOL TO OWOUOTAL.

® 300 poyvijteg EAroviol 1 arwbovvral.

® TTOQOVUE VO TAQUUOQPDOOVUE EVA GDUCL.

® LITOQOUUE VO OUITLECOUUE EVOL ALEQLO UEYOL EVOS OMUELOV.
(Anhadn avtd mov pabaivovpe oto oyohelo eENyoUV TIg ®oONUEQLVES
EUTELQIES HOG).

Merewpirne

Ewova 2.1
H ragovoio tng dVvaung péoa and ta axotehéopatd tng

e OLeC QUTES TIC TTOQOTNQTOELS HUQLOQYEL VAL TOMTOQYRO PUOLRS UE-
veBoc. To uéyebog autd elvor  dvvau.
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KE®AAAIO 2° AYNAMH KAI IZOPPOIIIA
- Ta yogaxtnELoTixd Tng dVvapng -

Avtifeto pe ™ pndlo, pe 1o uiirog M pue tov 6yxo,  dvvaun eivar »dte
tov Oev mEovTdgyEL o€ €va oopa. H dvvaun eivar ua ahinhenidoaon pe-
TeEY 8¥0 CORITOV, ). TOU dQOUOU KoL TOV TOILWV UGS, TOU VEQOU KOL TOV
YEQLWV WO, TG WITAAOS KOL TV YEQLWV 1] TOV TOILWDV UG,

Me dhha AOyLa, €vo ooua Wroeel va aoxnoel po dvvaun og éva dAro,
OMG Oev poQel vo oTéyel po dvvaun wg rdtt Eexmwototd. Ty dvvaun
ouvavtdue pe dLdpoQEeS ovouaoies 6mwg faog, €AEN, dmmwon, aviloTaow,
ToLp1 .G

O duvaperg, yevird:

® GITOMYVOLV 1] TOAPOVY TAL CWOUOTOL

® LETAKLVOUV 1] OTAUATOVY TO OOUATO

® TTEQLOTOEPOUV TO. CHUATO

® TTOLOOUOQPDVOLY 1] AAAATOVY TOL OYHUATO TV OOUCATWV.

Téhog, T duvaun dev ) “Prémovue”, PAEmovue Spms Tt aToTELEOUOTA
TNG %Ol AUTA UEAETAUE, VIO VO, EENYNOOVUE TV %ivnon Twv Covtavdy ogya-
VIOU®V aAhd ®OL TV VAMROV COUATOV TAVm ot YY), LEoa ot Bdlaocoa,
otov 0€Qa 1j 0T0 dLdoTNUa. ATtG AUTES TIC PEAETES TTROEXVYPALY TOL CUYYQOVAL

UNYOViUaTo %ot TAB0S SLAPOQMV RATAUOREVMY, TAL OO0 XAVOUV T Com
uag Gve.

2.2 Ta yogaxrtnEloTind Tng dvvaung

T va xaBopioovue ) dUvoun wov d€yeton €vo oamua 1 T dUvoun Tov
OOREL EvaL ODUO 08 €vor dALO, YOELATETAL VO YVWEILovpE TOl OTOLYE DL

a. To pPEreo s dvvaung (apOunTien Tip »oL povddae pétenong)
B. Tn dLevOUVVON 2o TN PoEA TS dVVAUNG
Y T0 onueio epagroyis Ts.

Ewova 2.2
Amoteléopata pag dSvvapng avdloya pe To onNueio EQUQOUOYIS TS
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KE®AAAIO 2° AYNAMH KAI IZOPPOIIIA
- Ta yogaxtnELoTixd Tng dVvapng -

To mopamdvw otoyeia, IOV apoQoUV T divauy, Eival amaQalThTa, o-
o dhha Ba elvor o amote héopato g duvaung, otav vty aoxnBel oto
onueto A M (gwmdva 2.2), now dhha, Gtav ou duvduelg aoxnBoiv 6mmg
deiyveL n ewmova 2.3.

Ewova 2.3
Amotéheopata dvvdpuemv
avdloya pe 1 dtevBuvon xau pe T @oed Tovg

Eivau, emopuévwg, paveo 6t 1 dvvaun eivar duavvopatine péyedog.

StV mogaxdtm evnova 2.4 n dvvaun aoxeltal oto onueio O tov
Bayoviou. To onueio O delyvel To onueio epaguoyic ™g duvauns, eva To
dudavvopa delyvel T dtevBuvon xat T poEd g dvvaung.

Ewdva 2.4
Avvapun 1 omoio aoxeitor o€ fayove
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KE®AAAIO 2° AYNAMH KAI IZOPPOIIIA
- Ta yogaxtnELoTixd Tng dVvapng -

Ewova 2.5
Amoteléopata dOVvaung oto onueio wov
aoxeitar

Ag mopatnenoovue SUme ®AToLa
dLapod wg mTEOC TaL aToTEAEoUATOL
™ exidpaoNg wog dvoung otig e1xo-
veg 2.5 non 2.6.

YGoyouv TEQLITTMOELS OTLS OTTOIES
wo dvvaun umoeet vo uetopepbel amd
TO ONUELO TTOV ALOKEITOU OF EVa, GAAO OM-
ueio, oto omoio BEhovue Vo EmMOQACOV-
ue (..  eEdonnon divaung pe m pon-
B0 evOg ayoLVI0D).

Tétola mepimtwon eugpaviCetal Ewdéva 2.6
oty gxdéva 2.6, 6tov 1 enidooon Thg ‘Enpeca amoteléopato dSvvaung
dvvauns F petopépetar omtd to onueio
A oto odua 2.

T va xovue ot € Yo v TdEn ueyEboug g novddag 1N, Bo mogmet vou
VITOAOYIoOUE TH dUVOUY TTOV AOXET TO CAOU UOS OTO TATMUOL. AV, TT.Y, RATTOLOG
eivon 56 whd, 1ote —av elvar 60L0G *owL OEV ROATAEL KATLI— TO COUC TOV AOKEL
0710 TtdTwpo dtvoun cepimov S60N, av eivou 60 whd, aonel divaun 600N, av i-
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KE®AAAIO 2° AYNAMH KAI IZOPPOIIIA
- duvdperg emagiic oL dvvdperg ané axdoraon -

vou 90 wihd, aoxet divaun 900N. Zmv ewdva 2.7 pmogovue va dovue To evOEL-
©und PEYeBog TV SUVAIEWY TOU AVOTTTUCOOVTOL OE RATTOLES ROBNUEQLVES OQl-
OTNOLOTTES, OF ABAUOTAL ROU OE TEXVOMOYIRES EPOOUOYES.

2000 N

Ewova 2.7
Evdeurtixn] i) dtdgogmv duvdpewv

2.3 Avvdapelg emagns ®aL SUVANLELS 00 ATO0TO0T)

Ze wa atBovoa dudaorariog o xadnynTig Intd amd Toug nabntés va
YOAouv o€ €vol YoTl TEVTE TEOTAOELS, TOV VAL TEQLEXOVY TN AEEN “duva-
un”. Mepuréc amo g TEOTATELS OUTES YOAPTNRAY OTOV TTIVOXOL RO ELVAL OL
el

1. O tepuaropiraxas édiwée ™y umdla ue Ovvaun.
2. To Bufhio mégrer oto mdtwua, emeldyj doxnoe B yn uia Svvaun Tave Tov.
3. To avroxivyro otaudtnoe, 6tay o 00nyos TATHOE PEEVO xaL dQYLOE VO ETLOQA 1)
ovvaun Tng ToipIS.

4. Tévriwae ue dvvaun to t1o8o xat o BElog Epuye uaxoid.

2710 T€AOg Ol poNTES RoTEMNEQY Le T Ponbela Tov xobNyNnT OTaL TAEOL-
©ATW CUUTEQAOUATOL:

® 270 TEWTO, TOLTO KO TETAQTO OO TO. TAQOITAV® TAAdElyuoTo ot dv-
VANLELS AOXOVVTAL ATTO TO VA OONE 0TO dAA0, ETELDT Ta oONOTO EQYOVTUL
o¢ dueon exagry. Ot duvduels avtég ovoudlovion duvapels exagping.

Mapadeiynata duvdpewv eragig €xovue oty ewova 2.8.
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KE®AAAIO 2° AYNAMH KAI IZOPPOIIIA
- duvdperg emagiic oL dvvdperg ané axdoraon -

Ewova 2.8
Avvdpelg emogrig

® 370 delteQo Ao Ta TaATAvVE Topadelynarta PAEmTovue OTL TO Eval
oodpa (m I'm) aoxnet oto diro (oto BLpiio) dvvaun amd amxdotaon. O duvd-
UELS OWTES OPETAOVTOL O RATOLOL LOLGTNTO TV COUATWV ROl EppavitovTat,
otav BpeBovv og noTtdAANAo X0, 0 omoiog ovoudietal medio. ZuyrexQL-
uéva, egoutiog g pdgag mov €xelL Eva odpa d€yeton fagutinés duvduerg
010 medio PapitnTag: eEaltiog TOU PoETIiov 1] TOV NAEXTEOLAYVTLRGY
OLOTNTOV TOV UTOQE(l VO £YOUV RATOLO. OOUATO OEXOVTOL NAEXRTQOTTATL-
%€g 1 nAexntoopayvnTirég duvduels and ta aviiotovya medio. [Tagadely-
norto TEToLwV dQuvAauewv €XOoViE oty ewmova 2.9.

Ewdva 2.9
Avvapers mediov

Ag ovumepdvovue
1o Ou duvdpels aoxovvron 0To cORATA EITE € ETAQS EITE OO ATOOTAON).

20 Ou duvaperg aoxovvTaL EiTe A0 EUPUYa ELTE A6 dYPUYU CORATA.

30 ’Evo odpo d€yeTaL T00eg dVuvAnELs 60a EIVAL T CONATA UE TA
0T0i0. EQYETAL OE ETTAPT), UL EMLTAEOV TOOES OVVANELS O0W EIVAL TO.
nedia péoa ota omoia Poioxretan.

30
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KE®AAAIO 2° AYNAMH KAI IZTOPPOIIIA
- duvdperg ema@rg xaL dvvdpels ané andotaon -

Ag oyedidoovue duvdpelg

T va un oyxedudovpe T duvduels 6mwe to PEAN Twv Ivatdvav »uvn-
v, o TEETEL VO €XOVUE VITOYT TOL TOQOAKRATM:

® TTow agyicovue va oxedidlovue xdbe divaun o’ Eva Gwua, TEETEL VOl
Boovue amd mov mEogpyeTon ®ABe dVvaun N omoio aoxelTaL TAVW OE OTO.

® OemEOVUE GTL TAL CAOUATO TOV B0 EEETACOVUE EIVAL OUOYEVT] RO TO
Bdpog toug aoxeltor 0to YemUETOLO ®EVTQO TOVS (o udBovue GTL TO ON-
ueto autd Aéyeton #EVIQOo PAQOVG).

® Syedidlovue 10 PAQOE TOU CMUOTOS TAVTOTE RATARGQUPOL.

® O duvdpelg Tov aorovVTOL Ao ToLWUoTa eivol ®dbeteg og autd,
otav dev vrTtdyouy TOLPES.

® O duvauelg Tov aoxrovvton ot vijuata (oxowld) elvat wdvw oty di-
evBUVON TOV YNUAT®VY PE POQA OTTO TO OO TTQOS TO OYOLVL.
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KE®AAAIO 2° AYNAMH KAI IZOPPOIIIA
-1 dVvapn %ot oL ®eTAOTACELS TNG VANG -

® O duvdpelg mov aorovvtoL amd oEela avyur] elvol ®ABeTeES OV ETTL-
PAVELQ TOU OMUATOS OTO ONUELO ETOPTC.

2.4 H dvvaun oL oL 20Ta0TaoELs TS VANG

To vArd odpoTe TOV CUVOVTARE YUEM OGS EUPAVICOVTUL OF TOELS K-
olwg ®OTAOTACELS: OTEQEN - VYO - GEQLO.

To vypd ®ou TaL AEQLOL CAUATA OVOUALOVTOL KOl QEVOTA.

ZNuega eival yvmoto GTL VITdEYoUV xol AAAES xoTaoTdoELS TG UG, O-
WG Y. TO AAoRO. (PA. ®EQ.7).

T va ggunveliouy TG ROTAOTAOELS TWV CWUATMV, Ol ETLOTHUOVES ETL-
vonoav 1o £&1g HoviEAo: OewEnNoaY OTL TA GTOUN KAL TA UOQLOL, OTTO TOL
0Tol0L OTTOTEAOUVTOL TA VMARA OOUATO, WOLALOUV UE WHQES OQPALOLRES UItd-
Aeg. MeTaEU twv nogimv 1 twv atdumv aorovvtor duvduels mediov. EEat-
Tlog aUTAV TV SUVAUEDV TA HOQLO RAL TAL ATOUA EQYOVTOL ROVTA TO VAL
010 dAL0. 'Oty Sumg o HoELAL 1] ToL GTOUO TANOLAOOUY 08 RATOLN ATTOOTOL-
o1, oL duvdpelg avtég yivovior anmwotnés. Me v enidpoon Aowmdv twv
OOYHDV EMXTINADV QUVAUEWY RO 0T OVVEYELN TWV OTTWOTIXMDY UELETWVTOL
Ol XOTAOTACELS THG VANG.

Ewova 2.10
Elxtizég noL ax@oTizég duvduels netaEy Tov pogiov

(Elvat moopavés ottt ot mapamdvw ewxdves amotelovy ueyevouévy ava-
mapdataoy twv 090 atduwv).

32



24-64

21-12-99 09:25 3eAida 33 $

KE®AAAIO 2° AYNAMH KAI IZOPPOIIIA
-1 d¥vapn xoL oL ®eTAOTACELS TNG VANG -

O elntrég duvauelg neto & Tmv Hoimv 1 Tmv atéuwv ovoudiovral
duvaperg ouvoyrg, 6tav 0oxoUVIOL O HOELa 1) dATopd Tov (dLov oONATOG,
7.y LETAED TV nopiwv tov mtdyov. Ot duvduelg mov aorovviol HeETaED
LoQiOV 1] aTOp®V dLaPoQETIXGY opdTtev ovoudiovral duvduels ouvdager-
ag, T.Y. TOU T(VOKO %ol TS ®LUWALQG, OTtov yodgouue otov mivaxa. Ou du-
vauels ovvageLog eE0QTivTal amd To CeVyog TV COUdT®V LETOED TV
OOV AOHOUVTOL.

. o)
- w '3
[
O 2
L~ e 0
e _T—
L™
' Ewéva 2.11
‘& & @ Avdtagn Tov pogiov
~ tov H,O otov mdyo
“» “» - T . (rdrTo Tjpa TG E1xovag),

070 veQo (neoaio Tuijua)
de o Bie Bo B Ko o e To %L 0TOVS VOQATHOVG

L e E L ELE BE (dvo Tpjpa)

DR RBRRRRR R RN
PRy Ny Ny Ny Wy

WRBRRRRRR RN
WRRRRR R R R R e R

SR B L R R R LN E
WRRRRR R R R R R R

To péyebog Twv duvduewv cuvoyng yia ®dbe odua petafdiletol, otov
ouTo PeTofalvel ortd T PLo ®OTAOoTOOT 0TV AAAY.

SUYRENQLUEVA, OF EVa ®OUUATL TAYOU OL SUVANELS OUVOYTS EIVOL TTOAD
UEYAAES RO OVTO TO OLATLOTMVEL XOVE(C, OTav TEoomadel va ondoel Eva
maydxt. O duvdpelg ovvoyng eival TolU WxEOTEQES, GTAV TO TAYAXL M®-
ogl, ald ovolaoTvd ouveyiouv va vITdEy oV, apov Ta USELOL TOU VEQOU
Bolorovtor mdAL To €va ®ovtd oto dAro. ‘Otav to veeo eEatuiotel o On-
uoveynBouv ot vdgatuol, avtol ratevBUVovTaL o€ GAO TO XDQEO, ETELIN OL
duvdpels LeToED Tmwv poeimv tovg givar pndauvec.

EEautiog Tov dLagpoetinot pueyEBoug twv SUVAUE®Y CUVOYNS T BOQLOL
TOV OTEQEDV CWUATMV EXOVV OUYRERQLUEVES BETELS, OV RO TOAAVTHVOVTOL
YUQ® OTT6 AUTES, EVA TA UOQLOL TMV VYQMV 1AL TWV OEQIMV OWUATWV (QEV-
oTayv) vvovvral VoMo TO €va 0€ OYEam Ue TO AALO.
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KE®AAAIO 2° AYNAMH KAI IZOPPOIIIA
-1 dVvapn %ot oL ®eTAOTACELS TNG VANG -

| ZTepeoD [ Yypo I Aéplo

Ewova 2.12
H dudtatn Ttov pogiov otig T0ELs ®aTaoTdoeLs Tng VANS

Tt to AGYyo autd ta oteped HemEOVVTIOL CHOUATO TOV €XOUV O ®aL
CUYREXQLULEVO GYILE, EVO) T QEVOTA OEWEOVVTOL CORATA LE ARAVOVLOTY)
dopn). Ta vypd €xovv rdmola VTOTUTTAON doun, YI” AUTS €XOUV OUYRERQL-
UEvo Gyro alld oyl oxfiua, agol Talpvouv To oxiua Tov doyelov Tov Ta
mepLéyel. Ta aépia €xouv Téhela EMAELPT doung ®al YU outd 0 GYROG TOUG
eEaptdrTal amd To YWEO OV TOovg diatiBeTa.

Ewdva 2.13
Kwijoeig tov pogiov oto gevotd: (o) o€ vypd, (B) o agoro

H ovpumeoupopd tmv vlnov oopdtov, 1 doun, 1 avtoy %ot 1o oxquo
TOUG, avdAoya pe v enidpaon didpoowv duvdpemv, TAQOVOLALEL ueYAAO
eviLapEpov. Zta B€pata autd Ba yivel avogpod 0to ®e@Alalo 7 oL O€ a-
VTIOTOLY O REQPAAALOL TV pHoBNUdTOV eI TOG.
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- M dvvaun g arria Tagapdeeoong -

2.5 H dvvapn og artia xagapoepwons - Nopog Hooke

IMipw pag virdEyouv dLdpoQa CWUATA, TO OO UE THV EmidQOON dUvd-
UEWV UTOQOUVV v EUNRUVOOUV, vo ovomelpmBovv 1 yevirdteQa va tal-
QOU0OP®BOOVY. e 0QLOUEVO A0 AUTA TOL OTEQER CAOUATO Ol TAQUUOQPM-
oelg eEagaviCoviat, dtav maioouv oL duvduels Tov Tig mpoxdieoay. Ta

CWUOTO aUTd YooxTNEICoVTaL
¢ ELAOTIRG CONATA, EVH) OVTL-
OTOLY Ol Ol TTAQAUOQPWDOELS TOV
veiotavtal eEartiog Twv duvd-
UemWV ovoudlovial eAaoTInég
TAQULOQPDTELS.

Avtifeta, To oopata To o-
mota Oev Eavamaigvouy To ayL-
%10 oYHU TOUG, 0OV TOQAUOQ-
OOV artS TV £7TIOQ0ON (LOLg
dvvaung, ovopdtovtol Thaott-
%d (un ehaotind) oopara. ‘Eva
TOQAdELY DL U EAALOTIXOV OM-
uotog etval n whaotehivny 1 oL
odfdol amé uéhupdo. Iodyuartt,
ov aoxnBei wo duvaun og pwo
woAvBdvy pdfdo, n pdfdog Ba
TOQAUOQPMOEL RO TO ATOTEAE-
opa owto B0l TOQAUEIVEL RO UE-
Td TV tovon g dvvauns. Eha-
OTIRES TAQAUOQPMOELS ELVOL 1
EMUARRVVON 1 1] ovoTTEIQWON €-
vog gehatneiov and xahipovo
ovpua (ewdva 2.14), n otpéyn
evOc oUQUaTog 1, TEAOG, 1 ®AU-
Y1 pLog papdov amd xdhvpo 1
oo ®ooVTooUx (ewmova 2.15).

OL eMOTIRES TAQAUOQPDI-
OELg elval mapodrég, 4Tav oL
duvdapeLg Tov aorovVIAL OTO
cwuata dev vepPaivouy €va
0QLOUEVO GQLO, TO OTTOL0 OVOUG-
Cetal 6QLo ELIOTIXGTNTAG.

I(AIAIAE

=

J
—
1"___
‘_‘--
—
S—
S—
—
—
—
—
—
—
—
—
[
Ff_

Empnkuvon  Euoncipwon

Ewova 2.14
H emyujrvvon xow 1) ovoneigowon
€VOg €Latriov

Ewova 2.15
H oteéyn »ow n vdpym pag pdpdov

ALOTILOTOVETOL TELQAUATIRA GTL YL TOL ELOOTIRG CAUATO LOYVEL 0 VOROG
tov Hooke (Xovx), oUugpwva pe Tov omoio:

01 EAa0TI%ES TAQAUOQPHOELS TOV OTEQEGY TOUATOY Eival avdioyes

HE TIS QUTIES TTOV TIG TQOXALOUY.
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- 1n d¥vapn og artio TaganéQYOONG -

O Ayyhog guowog Robert Hooke (1635-1703) xatéhnge otov mapoamdvm
VOO VoTeEQA OIto TELQOUATIXES dLodaoles. AlamioTwoe, Aowtdv, 6Tl UETOEY
™g dUVaUNG TTOU OOXEITOL OF EVOL EANOTHQOLO RO TG ETULUHVVONG 1) THE OVOTTE(-
owong mov mobaiver To glhatnoro eEattiog ™G dVvVaUNg AvTIg
LoYUEL e oo avahoyiag, 6mmg aiveton oty ewova. 2.16. Zuinuijote myv!

Ewova 2.16

X115 EMIOTIXES TUQAUOQPBOELS TOV COUATOV
1 emyujrvvon givar avdioyn pe T dSvvaun mwov TV TEoralel.

H oy€éon avti g avahoyiog petagl dvvaung ®ot magauéoemong

wroet vo. arodoBel wg eErjc:

F= kx

omov F elvow n dvvoun ov a-
oxOnre 0To EAATHOLO RO TN UE-
TOduUE pe ™) povdda wETENong
g 0Uvaung to 1N, x elvoul 1 o~
QOUGEE®ON Tou ghatnelov, Tov
TN UETQALE O m, cm, mm, EV(M O
nopdyovros k ovoudletol ota-
0¢0d tov eharnoiov. ‘Onwg moo-
RUTTTEL OTT6 T OYEOoM:

1 povdda g oto S.I. eivow N/m.

36

@.1)
Abvapn ce N 112,34 |5 I
EmuAkuvon o€ mm 10 20 30 40 b5
Iz
A

Ewova 2.17
Xagaxrtnototixn ehatneiov
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- M dvvaun g arria Tagapdeeoong -

H otaBepd tov ehatnolov, n omoio givar yvwoti ®oL g oxrAneotnta
Tov ghatneiov, eEaptdral artd T QUoT Tov CUQEUATOS 0TS TO OO0 E(vaL
NOTOOHEVAOUEVO TO EAATIOLO HOL QTS TO YEMUETOLRA XAQUKTNOLOTIRA TOU
(avtLotEdpmg avaloyn UE TO QOO 1| PUOLKO UNHOS TOV eAaTnElov ®aL a-
vahoym ue 1o eufadov diatoung A Tov oUEUATOG).

Av ot €va ovotqua aEovov xOy tortoBetioovue 010 X-GEOVA TLG TUUES
g OUvaung F mov aorolue og €va ehatiolo, evd TG avtloToL ES EmuUN-
2UVOELS X TTOV VQIOTATOL TO EAATIOLO TLG TOTTOBETOOVIE OTO Y-GEOVQL, TATE
TEORVITTEL EVOL OLAYQOUUCL, TO OTTOL0 OVORATETAL (OQUXRTNELOTLXT (ROUTTU-
An) tov ehampiov (ewdva 2.17).

H »Aion A tov gvBiypapuov tujnatog OA oyetiCeton pue To uETEo g
otafedg Tov ehatnpiov k, duott

X 1
AN

H guown onuaota g ®Along Tg aQaxrTNOLOTIRIS TOV EAOTEIOV Elvar
OTL EXPEALEL TO TOGO O%ANQES 1 Lohard elvol €va eAATOLO.

Svyrneroluéva, peydin »Aion A onpaivel palaxd AT OLO KoL OVTI-
otpopa (yLoti;).

‘Otav 1 dvvaun mov aoxeitor oto eAatioo eEanorovBel vo avEdvetal,
damiotdvoupe O0tL and rdmoia Ty dvvaung F, non mdvm 1 empiruvon
moveL va elvar ovaioyn pe t dUvapn. H yapoaxtnoiotinr tov ehatnoiov
oo evbeta petatp€meton o€ ®apmoAn (tujua Al tov diayoduuarog 2.17).
To yagoxtmELotnd owtd Cevyog tuav (Fy, X4) Yio xdBe elatijolo ovoud-
Cetal 6gLo ehaotirotnrag. Metd To 6010 EAAOTIROTNTOS 1] ETLUNKUVOT OVO-
waletor mhaoTirr ®oL Wroet vo. odnynioel o€ Bgavon.

Ag aonijoovue o€ €va ehatiolo ue epufadov dratouns A wo dvvoun F
TETOLA, DOTE TO EAATIQLO VO ROTEL. MTTOQOUUE VO OLATLOTWOOVUE OTL, YLaL
vo. romel To oUppa evog dlhov ghatneiov amd to (0Lo vMnd oAld ne duThd-
oo drotout] (2A), Ba mp€nel va aonijoovue duthdoro OUvvaun (2F). Avtd
delyvel 6Tl 10 eUPadov dLaTourg TOV OVEUOTOS EVAL X OQOUXTNQLOTLAY TTOQJ-
UeTEOS TS Bpaiong Tov.

To ot0Bepd mAiro g dUvaung Tov aoxeltal oe €vo EAAOTLRO VALRO,
7.y 0€ €va, oVOUa, Lo VA, XOTel, oG T diatouy Tov Aéyetal 6gLo Bpavong
TOU VAM®OU. MeQurd moQadelyato VMKRMY ®oL TO. AvTioToLyo. 6oL Bpaong
avayQApOVTOL OTOV Ttapardtw mivoxa 2.1.

Ilivaxag 2.1 ‘Ogro Bpavong yla yvootd vird

Yhuxo “Ogro Bgaviong(kp/cm?)
Kaovtcotix 200
Moivpdog 200
XoArog 3000
Xdhvfag 5000

Xaivpag aoLotng moLdTnTag 25000
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Ag gpevvijoovpne

“Eva ehatiiplo® pe v emidoaon pLog
dvvaung 100p (dvo Bdon twv 50p) emunni-
vetal xord X cm (gwova 2.18a). Boeite nd-
on elvon avt] 1 emuirvvon; I1éco Ba emi-
unruvoel to ehatnoto, av 1 dvvaun twv 100
p aoxnOei:

o) 070 TEAOG €VOG deUTEQOV GUOLOV EAOL-
™oeilov, Tov CVVIEETAL UE TO TEWMTO GTWG
paiveton oty ewmova 2.18p,

) oto ovomua ehatnEiny IOV PALVETOL
oty ewmova 2.18y;

€ TOL0L OVUTTEQAOUATO RATOAYETE;

Ewdva 2.18
Tvotnpe ehatneiov

Ag £@UQUOCOVLE TO TAQUTAVOD

1o ogdderypa

O mivaxag mwov arohovBel deilyvel Tig emunrUvoelg mov mobaiver Eva e-
AOTIHELO RO TS AVTIOTOLYEC QUVAUELS TTOV TLG TTOORAAETOV:

Avvaun oe N 1 2 3 4
Emuwijruvon og cm 4 8 12 16

o. No mapaotadel yoapurd 1 dtvauy mov aoxeltolr oto EL0THOLO OE OU-
VAQTNOT UE TNV ETLUHVVOT] TOV.

B. Me ) foriBeta Tov drorypdu-
UaATog OV B0l HOTOLOREVACOVUE VO
Poebet:

® H emuiruvon o Teorohel
oto ehatnoto duvoun F=2,5N.

® H duvoun mov mpondreoe -
muiruvon 14cm.

v. [I6on elvan n otaBepd Tov €-
hatneiov;

A6 to dedouéva tov mivara
narooxevdlovue to didyoauuo F .
-X ™G ewmovag 2.19. A Ewdva 2.19

Me 1t fonbeia evog fabuoro- "?,Qa“"a ETTPALVONS -

. P > vvaung o€ ehatijoto

ynuévou ydooxa xweiovue tov
00LLOVTLO %L TOV RATARGQUPO dEova o€ (o0 péE, 6mws PaiveTol 0To did-
YQOUUOL.

* Avti ehatnpotov pmopet va yonoluomon el €vo xopudtt Aoty ov.
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EmAéyovpue m.y. wg xhipoxa 1,5 cm/ IN yio tov opttovtio dEova Ox na
lem/1em yuo tov narardpugo dEova Oy.

Av and 1o onueio E (2,5N, Ocm) tov drarypduuatog vpdoovue #ddet,
avtn Bo CUVOVTIOEL T XAQOXTNOLOTLXY TOV ehatneiov oto onueio K. And
to onueio K gpépovue moodAAnin mpog tov opLtloviio dEova uyoL vo ovva-
veijoetr tov Oy. H i 10 cm, mov drapdlovue otov dEova Oy, elvou 1 emi-
urrvvon tov ehatneiov pe v emidpaon g dvvaung twv 2,5N.

Me tov (010 1060 TEoKUTTTEL OTL 1] EMMLU®VVOY TV 14 cm poxvmTeL -
76 dvvaun 3,5N.

TN va foovpe ™ otabepd Tov ghatnoiov, emAéyovue €vo Cevydot Ti-
UV amd Tov mivanrad, w.y. 4N,16cm, nou aviradiotovue otov timo 2.1,

F=k. x1 k=0,25N/cm.

20 Ilogaderypa

%10 dumhave dudypauua ot Yo
QOXTNQLOTIXES O,P,Y €XOVV TEO-
®OYPEL 0TS Tl0L dLopoeTMd ENaTH-
ota. [Tolo ehatiplo gival To mo
0%ANQG %Al TOLO TO TLO Pahaxs;
g Ba to domotdooupe; B

INa va yapaxtneloovue €va
eMATIOLO TTLO POAOKS O OYEO
ue €vo. AALo, 0EREL VoL OLATTLOTM-
oovue o oo To dvo elatioLa Y
EMUNRUVETOL TEQLOCOTEQO UE
™V enidoaomn g (dag dvvaunc.
To ghatiolo pe ) peyohivten -
TLUNRVVON Y AQAXTNQICETOL WG
uohard, evad To dALO mg orANEO.
Egapuéfovtog ta mooamdve
dromotwvetan 6t 1 ogLRd oxAnedtnTas Twv ehameinv eiva: v,B,0. (Fuortd;)

2.6 M€teno1 duvauemv HE TO HOUVUUOLETQO

O vépog tov Hooke yonyopa aEtomotibnre oty #oBnueowvy| mooxtin,
LGTL atS TIC EMALOTIRES TOQOUOQPIDTELS TTOV TTQOXRAAOVY OL OUVAUELS OF €-
VoL 0TEQEQS 1Ty €000 V. 0dNYNBOTVY OL ETOTHUOVES O UETOTOELS TV dv-
VAUEWV QUTWV UE ELOHA OQYOVa, TTOV ovoudiovral SuvouoUETOa.

Ta duvauduetoa amotelovvtal otd eAaTOLe 1| At EAGOUOTOL, OUVT-
Bwg amo ydlvpa, To omoio VPIOTAVTOL EAAOTIRES TOQOUOQPOOELS QTS TV
emidpaon duvduewv.

To ovvnBLopévo duvapudueteo (ravradxt) amotedeital and Eva
omeLRoeldEg eAaTOLO, TOV UmoEel va emunxuveton (erdva 2.20). T oye-
Td ueydhes SuvApELs YONOLUOTOLOUVTOL OUVOUCUETOO UE ENAOUATOL.
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H dUvapun mov aoxreiton mponahel emun-
HUVOY] OTO EAATIOLO 1] RAPT) OTO EAALOUCL.

Ta duvapduetoo eivor EQOOLOOUEVO LE
ULt ®ALUOAOL YOLQORTIQLOTLXT] VIO TO ROOEVQL.
Ze 0ha Ta OUVAUOUETOA 1] TAQAUCQPWON)
ovvoOdevETAL e TN PLETOKRIVNON EVOg delnty
TAvw oty xAhipaxa, n oroia elvat fad-
uovounuévn avaioyo pe tnv evarodnoia g
UE TNV OVTOYN TOVU EAATNQELOV 1] TOV EAG-
ouatog. Ta duvauduetoa eivor evyonota 6p-
yava pétgnong dvvapewv, alrd dev €xovv

ueyain axpifera.
Ewova 2.20
To duvapdpergo

Katd ™) nétgnon evog guorot peygBoug, mt.y. g SOUvVaUng, Ta AmoteAé-
OUOTO, AROUN %ol SLadoYLRMV LETONOEMV RATW 0TS TLg (dLeg ouvOreg,
dragpéovy neTaEl Tovg TAVTOTE, £0TW %KoL EAAYLOTA. AVTO OQElAETAL OTO
YEYOVOS OTL 1 axQifeta pe tnv omolo LTOQOVUE VO LETOOOVUE VA UE-
veBog eEaptdtan atd molhovg mapdyoviec. Me tov 6po axgifeta evvoouue
TNV ATTORALON TNG TS TTOV TTQOEXVYE OO T1) UETON O, OITO TNV “TQaYUOLTL-
®” L] Tov PEYEBOUC TOU UETQAUE.

BéPaua, xaveis de yvmpller v moayuomxy T evog ueyéBovg, emedn
1N uétonon etvon Sadraoio Tov EYEL OYEON UE TOV TOQATNONTY], UE TO GOYOVO
7o e T UEB0dO PETENOMGS TTOV XONOLUOTTOLELTOL CAAG ROw e dAhOVS eEwTe-
QL®OUC TAAYOVTES. AUTO TTOU ETULOLDKRETOL OF ®AOe PETENOT €lval 1) EVQEON
ULOG TG, 1) oTtolaL va gival 600 To duvatdv amaAhayuévn oo opaluaTa, -
OTE VO. TQOOEYYICEL TNV AyvewoTh Tl TOL UEYEBOUS TOU UETOLETAL.

H d101pod HeToEy TS TOOYUOTLXRIS TG RO TOU OUTOTEAEOUOTOS OGS
uétonong ovoudteton opdipa tng pétonons. H onpaoio g AEENS “opdi-
uo” dev towtiCetan pe avtiv tov “AdBovg”, amhmg dnhavel Gt dev vmdyEL
amoAvT PefotdTnra yro Ty oxeiPeLo Tov amroTeAEoUaTOS TS LETONONG.

Ta opdluato avaioya pe TV TEOEAEVOT| TOUS T dLoxEIVOUUE OE TV-
Yoio CPAARATE ROL € LOVILA 1) CUOTIUOTIXG OQAARATA.

Ta tvyeia ogdlpata opeilovial ovvBmS Og TOELS TAQAYOVTEG:

€ 0TOV TOQUTNONTY, O OTTOLOC KOTA TN OTLYUN TG UETONONG AGY®™ ENAEL-

PYNG OLYREVTOWONG, PUXOMOYIRNGS RATAOTOONG 1| oratdAMning B€ong
%.T.A. EXTELEL EOQPALUEVOUS Y ELQLOUOVG

€ oV Voo oA TOV 0QYAVOU UETENONG,

@ o¢ dAhovg eEmTeQLROUG TAEAYOVTES, T.), Bepuoxpaaio, vyQaota KTA.

To pévipa 1 oveTnpatird o@dipata upovicovral Tdvro ®otd ™ oua-
dwaota uétonons. Emnoedlovv Sume 1o amotéheona Tmv LETONOEWV ROTA

2.7 LpdApoto LETONOEOV
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TOV (O10 TEATO e TOV 0mOlo TO EMNEEALEL RO M) ATORAMOT TOU 0QYEVOU.

I kapdderypa, av oe wa Cuyooud n aeyry €voelEn dev elvor pndey,
TOTE OAEG OL UETENOELS Bt améyouv g mpaypotinic tuns. "Evag emiong
eEmTEQNAC TARAYOVTOG, TT.). 1 VYQaola 1 1 avemBiunty TaQovoia evog
UOLYVITY, WTOQEL VA TQORAAETEL CUOTHUATIHG TPAAUOL.

TN va weLooLototv GAeg oL BAVATNTES CVOTHUATIROU OPAMILOTOS, B
mEEmeL va dIVETAL TQOCOYY 0TV MLAOYY TOU 0QYAVOU, 0TV 0001 YXO1|0M
TOV %O OTLS OVVONRES TTOV EMHQATOUV OTOV TEQLPAMAOVTIQ Y MDOO.

ITooxrepévov va meplopicovpe T TOaVOTNTES EUPAVLONS EVOS TUY AoV
OPAALOTOG, RATAPEVYOUIE OTNV ETOAVAAMYPT TOV UETQHOEWV AL OTY) CUVE-
YELOL VITOAOYICOUIE TN UEON TLUY TOV ueyEBovg amd T oxEon:

M, +M,+M;+.....+ My 21

N
omov My, M,, Ms,. .., My elval ou dradoyinég nuetpnoels tov ueyéovg,
xnouw N to whnBog Toug.

A76 10 amotéheoua, AouTov, oG OELAS NETONOEMY VITOAOYCETOL 1) UE-
on T, 1 omolol TEooeYYICeL TNV TEOYUOTLXY TLUY TOV uey€0oug, Tnv omoio
puowd e yvopiCovue. Iia 1o Adyo avtd 1 uéon Ty M ovoudetan o m-
Bavotepn Tipn Tov peyéBovs. Ta va mpooeyyioovue TEQLOOATEQO TNV
OOy UaTLRY TLUY, XOELATETOL TO atoluTto opdiua (OM) tg néong Tune.

To amxoivto opdipa OM g péong tiung N dtadoyindv netpnoswy
vroloy(Cetal ue ™ forifeta ratdAAning nadnuatixng oxéong, n ool
TEOXUITEL, Aoy Wt BEEBOUV 0oL dLapoés (amorhioets) Twv My, M,,. ..
artd T uéon Tur:

M=

2.11

N2 N A\2 N2
o i\/ (M;-M)2 + (M, - M)2 + ... + (Mn-M)
N(N-1)
Xuverag 1 dyvooty (moaypatiny) Ty X* tov petgovuevou ueyEfoug
Ba foloxretan oy meQLoyn:

M tsM 2111

>10 onpelo owto Ba mEémel va toviotel To eEYjg: TG00 1 uEon T 660
O TO OQAMIOL LETONONG TTQETEL:

1o Na €youv 10 (d10 mA|00g denadirdv Yymepimv.

20 Na ovvodevovtal amo (OLeg povadeg uétonong.

Ag dovue €va mapddeLyna.
Ou N=10 dadoyrég netorjoeis g nalog m (g) wag Pidag elvan o e€ng:

1 2 3 4 5 6 7 8 9 10
m 95 9,7 9,1 10,1 10,3 94 9,6 95 10,0 99
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KE®AAAIO 2° AYNAMH KAI IZOPPOIIIA
- XgdAlpoatra perorioeov -

O&lovue VO TEOOEYYIOOUUE TNV TEOYUATIY TLuy TS ndtog g Pidog.
Epyatonaote wg eEngc:
@ Boioxovue ) péon iuy tov petprjoewv ue ) foriBeia g oxéong 2.1:

2

M:i+M:+M;+....+Mx
N

M=

=97¢g
10 10
@ Boiorovue to anéhuto opdiuc (OM) and m oyéon 2.11:

Enouévag, ovpgpava pe ) oxéon 2.111  Intovpevn i tg ndag g

SM= i'\/ (M;-M)? + (M - M)? + ... + (Mn-M)?

SMo+ \/ (9,5-9,7)2 + (9,7-9,7) + (9,1 -9,7)> + ... + (9,9-9,7)2

Bd

N(N - 1)

=10,1g
10(10 - 1)

ag Ba elvan peta& (9,7-0,1)g wan (9,740,1)g, dnhadij oty weproxj [9,6-

9,8]g. Emionua Adue 6L Tnrovuevn tun Poloretal notd peydin mboves-
mra omyv mepwoxy: (9,710,1) g.

Fuyvd. eivou TEOUKRTIRG VOL (PTLAYVOUUE %O VO, CUUTTANQMVOUUE TOV BTG TTivaxaL:

N m(g) M-m (g) (M- m)’ (g)
1 9,5 9,795 = 0,2 0,04
2 9,7 9,79,7 = 0,0 0,00
3 91 9,79,1 = 0,6 0,36
4 10,1 9,7-10,1 = -0,4 0,16
5 10,3 9,7-10,3 = -0,6 0,36
6 9,4 9,794 = 0,3 0,09
7 9,6 9,79,6 = 0,1 0,01
8 9,5 9,795 = 0,2 0,04
9 10,0 9,7-10,0 = -0,3 0,09
10 9,9 9,799 = -0,2 0,04
ABgoiopata 97,1¢g 1,19¢
Méon Ty 9,7¢g

Tpdipa To1g
Znrtovpevny T 9,7‘1’ 0,1
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EPQTHXEIX - IPOBAHMATIEMOI - AXKHXEIX

2.1 Iowo TaQaUOEEMOT (UQUATNQICETAL WG ELATTLAI XOL TTOLX MG TAACTIXT);

2.2 "Eva ghatijgoro pe tnv exidpaon dvvdpewng F emunxrivera zatd dud-
otnua X. Av gto ehatijolo aoxn0el duwhdoia dvvaun, téon Oa yiver n
EMUNAVVOT] TOV;

2.3 No. 1oaxT1)QioeTe NE X TIG TUQARATO TQOTATELS, OV EIVOL COOTES, KUL
ne A, av eivor AavOaoUEVES, ®OL VO ULTLOAOYIOETE TI)V ETAOYY 00G.
a. H ovomelpmon evog ehatnotov oo ydrlvpo elvar ehaotin.
B. H emunruvon woag poAipdivng odpdov elvor mhaotiny.
v. Mua xdhnvn odfdog eival o ehaotiny amd wa 0dpdo twv idiwv dva-
OTA0EMV OITO HOLOUTOOUH.

2.4 To ovona evog ehatngiov anxo ydivpa €yel dSuthdola diduergo a6 To
ovouna €veg arhov ghatTEiov TOv (dLov VALXOU ®aL uE TO (dL0 p1jrog.
Tote:

a. To wpto elvon mo orAnEd and to devteo.

B. “Exovv m (0o onAnpomro.

2.5 llog Oa yapaxtnEitate £va ELATIOLO TOV 1) YUQUXTI|QLOTLXI] TOV E)EL
xe1 ®Aion;

a. Z#nAned.

B. Maiaxd.

2.6 No avag€QeTe %L Vo 0Y0MdoeTE V0 TOQUOEIYHLATA A6 TV ®OONUE-
Qw1 enmelpia oog:

a. Ehaotinav magouogpaioemy.

. ITAAOTLHGV TAQAUOQPWOEWV.

2.7 LupwAneOOTE Ta ®EVH OTLG TOQAXATY TQOTATELS:

a. Eav éva vlno vrtanovel oto vouo tov Hooke, Ot.....coecvcereeucnenneeee. Tov €i-
VOU OVOROYEG U eveveneneereneriereeneereereeseenseseesnens TEOV.nvveneeeneenneneneereneneeneeneenes

B. “Eva ovpua, 1o omoio vraxrovel oto vopo tov Hooke, mapapoppdvetal
UOVLUQL, OTOV PLoL SUVOUN TTOU OLORETOL 07 AUTO EETEQAOEL TO....veveneenee.
................................ rat Boavetat, otav pla dvvoun Eemepdoel To

2.8 Avo ghatiioia €xovv otabegés k; = 20N/m »ar k, = 2N/cm. Iowo ono
T0 Y0 eivar To mo o%AnEo;
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2.9 "Eva ghatrjgro €xeL pirog 10 cm. Me v enidoaon pag dvvapng 10N
70 unrog Tov yiverar 12,5 cm. Iowa dvvapn Oa yoeraotei, yra va
aTOXTIOEL TO eAaTI)ELO u1jxog 13,5 cm;

2.10 "Eva €eAaT1jgLo Emp®UVETOL LE TNV ENiIOQON pag dVvvaung. Edv
1N empnrvvon eivar S0mm xou 1 otafeed Tov eharnoiov eivar 100
N/m, méon eivar 1 dO¥vaun xTov TEOXALETE TNV EXIUNRVVOT] AVTT;
T 00 ovppel oto ehatiioro, av aoxndei o avto dvvapn 10N;

2.11 Xe €va ehatnioro aoxeitar pa dOvvaun 8N, oxoTe T0 ELATIOLO ETLLT)-
RUVETAL A6 TO 0QYL®0 U105 Tov TV 18cm o€ tehxo pijrog 20,4cm.
a. Na Poelte ) otabed tov ghatnoiov.
B. Na oyxedidoete tn xoQaxTNOLOTIXHY TOU EAATNEIOV.
y. Na foelte amo To dLdyQauua TNV ETLUIRUVOY TOU EAOTNOIOV, STV OE -
16 aoxelron dvvapun 10N.
0. I16om dvvaun amarteitan, yio vo empunxuvOel to ehatioto uéyot to 25 cm.

2.12 Ltov ®aQaxrdTO TIVaro YRAQPTNAAV TA ATOTELECNUATA EVOS TELQG-
1aTog.

Atvaun (N) 0 1 2 3 4 5 6
Mijrog Tov ghanpiov (cm) 40 49 58 67 76 88 | 110
Emuiruvon tov ehatnoiov (cm)

a. No ovurtinow0el o mivaxraog.

B. Na yivel to dudypopua empiruvong-dvvaung.

v. ITowo gaivetat vo glivol To 6pLo EAAOTIROTNTOS TOV EAATNQIOV;

0. Tv B ovpPel oto ehatriplo, av aounBel oe avtd dvvaun peyoritepn tov
0ptov haoTIRGTNTAS TOV;
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2.8 LvvOeomn duvapemv

At molEg mepuTtadoelg TG ®aBnuepvig Cwrg dratiotdvoupe Gt To
dagpopa odpata d€yovtal uia 1 TeQLoodTEQES OUVANELS, it dLOTL £Q-
YOVTIOL O€ emagy ue dAha owuota eite ot folorovtal uéoa oe media ro
eMOUEVMG d€YovTaL SUVAUELS ATTO ATGOTOON.

Ag TOQOTNONOOVULE TLG TAQARATM TEQUTTMOELS:

Mua pmdla €xer opnvo-
oeL avdpeoa oe 0vo Aeta
dondpLa. Ztnv umdio o-
onovvtoL:

a. 1o fagog B and ) I'y,

B. m dvvaun K and to éva

dondot, nou

v. 1 dUvaun A amd to dA-

Ao donrdot.

210 d0QUPBQO, TOU HLVE(-
TaL YUpm omtd ™ I'm, aoneiton
uévo to Pfdpog B. Aev aoxei-
ToL xouta ahhy dUvoun, emeL-
O awtdg dev €QyeTon o€ ema-
@] Ue ®avEVO dAo oduaL.

210 oduo 2| AonOUVTaL
10 fagog tov By, n dvvaun N
omné to 0pLLovTLo emimedo
o 1 tdon T amnd 1o orouvi.

210 oduo X, AoROUVIaL
10 Bdgog B, nat  OUvoun T
0It6 TO OROLVE.

2e MOMEC TEQLATMOELG
uer€mg mg nivnong 1 mg
LO0QQEOTOG EVOS COUOTOS Ot
TOLTE(TAL M| OAVTLROTAOTAON TOV dUVAUE®MV TOV O€YETAL TO CWU
arté pia dvvau, Tov Wroel va TQORAAETEL TaL (OL0 aToTELEOUATO UE EXEL-
va tov Bo mpoxohovoov Sheg oL dhheg duvduels nakti. H dtaduraoio avt
ovoudietol ovvOean duvapenv xo el TTOAES TQOUUTIRES EQAUQOUOYES.

Ag mEoo£Eovpe

® Tc tdoelg mov aoxrel Eva oxowvi og dU0 oWpoTa, T oToia eival depé-
vaL OTIS ArEES TOV, Ba Tig Bempovue (oeg.
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Ag moofAnuatiorovpe
T 8 ovupet oe Eva odua, ).
® o710 APDTLO TOV OEQEVOLY Tl HVO TToUL-
dud, Ommg aiveton oty ewrova 2.21;

® 010 oy VoL TOU TO dLexdrOUV dvo
piloL, Onwg paivetolr oty gwnéva
2.22;

® 70 TAO(O TTOV TTAEL YLOL QUUOUVAKTION
ue ) Ponbeia twv dVo QUUOVARDY,
Ommg palvetol oty etndvoa 2.23;

To mpPatio pe mv enidpaon Twv dvo duvd-
uewv F; xou F,, mov aorotv ta o woudid,
ULVELTOL TTEOG TNV ROTEVOUVOT Twv dvo du-
vauewv. To (0to amotéleopa Ba elyaue, av
oVl TV TAdLDY Evag GvOQag 0oroUoE (oL
dvvaun F {on pe 1o dBgotopa twv 8o duvd-
uewv F; + F,.

To mowyvidr wov dendirovv ta dUo moudLd
ue v exidpaon twv duvdapewv F; now F,
Ba to nepdioel exeivo To moudi TOU AOKRET
™ ueyolvteon dvvaun F,.

‘000 yia 1o mhoto mov puuovixreitol Ba
nivnBel mpog wa rorevBuvon, 1 omoia Ba
Polonetal avdueoo otig xatevdivoelg
tov duvdapewv T xat T,, mov aoxovv ta
00 QUUOVAXG.

Ewodva 2.21
Metaxivnon xipotiov

Ewova 2.22
ITowo andi Oa vegdioer;

Ewova 2.23
Pupovixnon choiov

To amotéheopa g ovvBeong dVo 1 TeQLOGOTEQMV dUVAUEMV OVOUATETOL
ouvIoTapévT TV duvduewy. O duvduels mov avixadiotavtol amd T ov-

VIOTAUEVT] OVOUALOVTUL GUVIOTOOES.
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Av npooeyyioovue to B€pa pe amhd Mobnuotnd, 8o Aéyaue 6t n dv-
voun etvar dtavvouatind uéyefog xan LoxUovv 600 OVOpEQAUE YLoL TaL dLo-
vuopatird eYEON oy eloaywyn.

210 mpwto mapdderyua ot duvauelg Fy »au F, elvar ovyypauunég now
0UoEEOTES 1al TEootibevtal apduntnd. Emouévmwg, 1 ovviotauévn tovg
Fol Ba €xer v (Oua dtevBuvon o goed ue tig duvapels F; nau F,, nan to
U€teo g Ba TEorvITEL Amd T OYEON:

2V meQTmon Tov oL SuVANELS Elval TEQLOOGTEQES amtd dU0 ahhd OAeS
OUYYQOUULLES RO OUOQQOTES LOYUEL:

2o devtepo mopdderyua, omov oL duvdapels Fp non F, elvan ovyypaumunég
%o aviipoomeg xat ) dvvaun F, elvaw peyakiteon and m dvvaun Fi, n ovve-
OTAUEVT) TOUG €xEL TNV (OLo dLevBuvom Ue TG OUVIOTHOES %ol POEA Th POEd TS
ueyaivteong dvvaung F,. To uétpo g ovviotauévng mooxUmtel omd T oEon:

AE(Cer va onuelmBel 61, dtov 000 aviippomes duvduelg £xouvv (oo pé-
TOQ, 1] CUVLOTOUEVT TOVUG E{vOL UndEV.

Zv meQimTmon Tov oL SuVAELS lvau TEQLOOOTEQES 0Itd dVo aBolCovTo
OL OUOQQOTES %OL OL AVI{PQOTES YWELOTA, 1oL TELOS PoloxeTon 1 drapopd
TOUG, 1] OTTOteL ElvalL ®a 1) TEMAHY CUVIOTAUEVT TS GUVOEONS TV duvApEwY:

FO)\, = (Fl +F2 + F3 +...) - (Fl’+F2, +F3,+. ..) (25)

Ta mpdynata opme dev eivol TG00 amhd Yot TV €VQEON TS OUVLOTAUE-
VNG OuvAuemv o dev elval CUYYQAUMKES, OIS OTO TOQATAV® TOQA-
deLyno TS QUUOUAXRNONGS ToU TTAotov. T To Adyo owtd ag mpoomadrjcovue
VO XOVOUUE TO TTOQOUATM TTELQOULOL:

Ag goevvijoovpe

dudyvovue ™ dudtaEn Tov oyfuartog 2.24.

Zmv dxen A tov vuorog torofetovpe 0o Pdon twv S0p to xabéva. Zmyv
dMn dnon B tov vijuartog xpeudue tola faorn tov S0p. Ti mapoatnoovue;

211 ovvéyela TpooBétovue tooa Pdon Twv S0p oto onueio O tov vij-
Hatog, MOTE va unv xiveitan timota. T mopatneovpe; [og to epunvevovus;

Metpdue ™ yovia ¢, Tov oxnuotiCouy ta dvo vipoto.

Metapdrhovpe ) yovio Twv dvo vnudtov wal felorovue pe méoa Paon
WTOQOUUE V0. TETUYOVUE TO (OL0 aTOTELETUA. ZE TOLOL CUUTEQAOUOTO OTAM]YOULLE;
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Ewova 2.24
Ieigopa pe vijpo zow pe paon.

SV meQimTtmon ov ot dLevBivoelg Twv duvdpemv oxnuatiCovy ywvia
@, TOTE 1] OVVLOTAUEVT €xeL TN dLevBuvomn xat T Qoed ¢ daymviov Tov
TOQAANAOYQAUUOV TTOU OYNUOTICETOL ATt TG OVO CUVIOTMOES.

B r

< % ~ /’

/ // ///,
< //

/ q | & | iy
/ C] )&/ ‘\(P -
©) F2 A A
Ewova 2.25

Avvapeg mov oynuatitovv yovia

To uétpo g ovviotapévng divetal amd T oyéon

2.6
Fon. = \/ F2 + F,2 +2F, F, owvg (26)

%O M) ROTEVOUVOT] TG ATt TV EQPATTTOUEVNS TS Yoviag 0, mov oynuatiCer
ouviotapévn dUvoun pe ™ Wi ovviotdoa, Gwg gaivetal oty exéva 2.25.

Fynue
el =

F, + F; ovvg (2.7)

(H amddeikn tye oyéong 2.7 eivar mooaroetixij).
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Ag £QUQUOCOVUE TO TAQATAVO

Iogdderypa

e éva odua aorovvron dvo (oeg
%1OTA UETEO QUVAUELS, TTOU OYNUOTE-
Covv yovia @=120°. TIGom eivar 1
OUVLOTAUEVY TV S0 duVAUEWV;

TN va Poodue to LETEO TG oUVL-
otauévng twv dvo duvauewv, Ba &-
poouocouvue ™) oyEon 2.6:

2

Foi> = F) + F," + 2 F, F, ouvg 1f
Foi> = F* + F* + 2 F Fouv120° 1
Foi’ = F* + F* + 2 FPowv120° 1
Foi> = 2F + 2 F2ouv120° M
Foi> = 2F (1 + ouv120°) M

Foi? = 2F* (1- —1) wow tehnd Foa = F.

2
H dtevvBuvon xa 1 pood Tg OUVIOTOUEVNS TTEOXUITTEL atd T oyéom 2.7:
Finue Frue
e = ——— ) e = ——— ;
F, + Fowvge F + Fouvg n
F nu120° )
el = ——— n
F + F ovv120°

1 (emewdn nu120°=nu60° xow ovv120°= - ouv6(°)

F nuo60°
€0 = )
F-F ouv6l® %O TEMRA
5 %
el = Fup60? -2 -2 V3 dgaﬁ =60".
F(l-ow60) 1. L % ’

O 100706 QUTOS ETIAVONG TG AOXNONG APOQd TV EVQECH THS OUVLOTA-
uévns 0vo dvvduewy mov oxnuaticovy yovia. I'a ) ovyxexoiuévy ouws d-
oxXNON VITAQYEL ®AL AAAOG ATAOVOTEQOSG TEOTOG, O OT0L0C ATAUTEL ATAES
yaoeis F'ewueroios. Ag ovinrnbel!
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Ag gpevviioovue
Egoapustovue ta mopamdve yia yovies: 30°, 45° wow 90°.
€ TOL0L OVUTTEQAOUATO RATOA]YOUUE;

2.9 Avalvon dUvapng € CUVIOTOOES

Ag moopAnuatiotovue:

® ZvuyiCovue wa ogaipo o
we €vo duvaudueTpo. = ’
ovvéyelo fatovue ™ opai- :

Q0 VA LOOQQOTHOEL TAVW®
0to x®exAuEvo emimedo,
Omwg palveTol otV ELROVA
2.26. Eivaw o1 gvdeiEelg tov
dvo mepuntdoemv (oeg; Av

oYL, TG TO EENYOVUE;

Ewova 2.26
Ioogpomia o@aigag o€ nerMpuévo
enimedo
® ‘Eva nifddtio fdoovg
1000N @opt®veToL Ao 10 i
dp0uo o€ €va oQTYO UE T
Bonbera wag Aelog oavidag,

Onwg @alvetal 0To oXuUd
2.27. "Evag gpyding omoo-
yveL 1o ®ipdTio. H dvvaun
ToUv €QYATN elval peyoaivte-
on, tom § wxredteEn Amd Ta
1000N; Ewdva 2.27

Kipdtio goptdveran o€ pooTnyo.

® ‘Eva oouo mpémeL va
avupwBel ue oyxowvi, 6mmg
paivetal oto oyjua 2.28,
%o 1 dUvoun Tov aoteitol
vy owto etvar 700N. Exeldn
oumg €vag avBpwmog dev &i-
VOLL LROVOG VOL TO ONUAOEL, 1
avipmon yivetol axd dvo
avBpwmovg pe dvo oyowvid,
oV oynuatitovy yoviao @
uetaEv tovg. TIdon dvvaun
mpémel vo aoxnBel amnd tov

ra0€va, Ewova 2.28
Aviywon oopatog
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Kau otig 10815 meputtddoeig | duownt] diver amavtijoels pe ) fordela
™mg avdivang dvvapg o€ HV0 CUVIOTOOES.

H mo ovvnBiouévn mepimtwon eivan  avdlvon divaung oe 000 rdabe-
TeC OUVIOTHOES. [lal To AGyo auTd:

1° Emléyovtan 800 dEoveg ®aBeToL ueTaEy TOUG RO UE TOOOAUVATOMOUS
OVALOYO UE TLS ATTOLTNOELS TOV TROPAYUaTog. ZuviBmg tov dEova Tdvm
OTOV 0TT0(0 LOOQQEOTEL 1] ®LVELTOUL TO OO TOV ovoudiovue xx’, ®o Tov dEova
7oV eivau ®dBeTog oTOV XX’ TOV OVOoUdLovue yy'.

2° Bploxrouue tig mpoforég e dvvaung F mdvm otovg dEoveg xx’ o yy'.
O voroyiopol Twv uétpwv Twv dvo duvduewv F; vow F, elvon gvrohol 0
ovt v eptmtwon: Fy=Fouvo , F, = Fnuo.

Ag £@UQUOCOVLLE TO TAQUTAVOD

“Eva oopa foloretal mdvm
010 ®eXAUEVO emimedo, GTMWE
patvetatr oty ewova 2.29. To
Pdoog Tov odpatog etvar 100N.
Avoliovue to fdpog og dvo ov-
VIOTOOES, MOTE M Pio va elval va-
Betn oto nexhuévo emimedo now m
dAln va €xel ) dtevBuvon tov
nexhuévou emmédov. Emhéyou-

ue tov dEova xx” wopdAAnho pe Ewéva, 2.29
TO REXMUEVO ETITEDO RO TOV VY’ Isoggomnic sdpaTog
%1A40et0 070 nEXMUEVO eTiTEDO. o€ nexhpévo exinedo

ZxnuotiCovue Eva 0000YDVLO TToL-
QaAAMAGYQOUUO pe dtarydvio To fdog B tov odpatog xatl mhevpés tig By
now By, wov givan o tpofokég tov B otoug dEoveg xx” wow yy'.
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Ou hevpés By naw By eivan ov ovviotoeg tov fdoovg B, now ta uéra
Toug Polorovtal amd T OyEELS:
B,=Bnub 1 B,=Bnu30’ 1 B,= 100 -

X

Y B,=50N

By=Bowb 1 By,=Bou30" 1 B, = 100 -

; i B, = 86,6N.

l\.)l»—x
ooy

To Pdog, AouTdv, TOU CMOUATOS avaliBnxe og dV0 CUVIOTWOES, ATTtd TIG
omoteg M uia, B,=50N, elvon mapdhinin oto xernhuévo enimedo xnan 1 Gy,
By=86,6N, ndBet 0 oTo.

Ag ementeivovue

‘Otav oL duvduelg Tov aoroUvIoL 08 €va, OOUa E{VOL TTEQLOCOTEQES At
dvo, m.y. Fi, F, now Fs, nonw B€hovue va foovue tn ovviotapévn Tovg, ava-
Movpe v xdBe divoun mtavw otovg GEOVES ROl GUVOETOVE TIS OUVLOTH-
ogg tovg. To akyePowrd deggtoua TV oOWLoTwodY Fy,, Fy,, F3) tdve otov
GEovo xx” xou Twv ouVLoTOOdV Fyy, Fay nou Fsy mave otov aBova twv vy &i-
vau avtiotolyoL:

XF, = F + F, + F3,

- (2.10)
LIF, = Fy, + Fpy + Fy,

— —>
Av ovvBéoovpe ta duaviopota ZF, wouw Z Fy, Ba foodue t ouviotanévn
F ., (1 ZF) twv duvduewv Fy, F, nau Fs:

F,’ = LF; + XF} (2.11)

H oEeia yovia 0, mov oynuatiter n ovviotauévn pe tov dEova tov xx’,
dlveton asmd Tov THmo:

LF,

e = (2.12)
XF

X

Ag £QUQUOCOVUE TO TAQAUTAVO
2T0V TAooaA0 €VOS YmEOLOY eival depuéva Tola ooLvLd, Tov T

toafouv tola dhoya ue duvdueig F; =100N, F, =100N, F;=75N, émwg
gaivetar oty emdva 2.30. Na foeBel | ouvioTapévn Twv ToLmv duvduemy.
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Fo==" "4

60°

P
e

A &

45 Fy

Ewova 2.30
TUVIOTOUEVT) TOLOV OVVAREMY.

Avohvovpe TG SOUVAUELS 0€ OUVLOTOOES TAV® OTOVS AEOVES XX ®alL YY'.

H dvvoun Fy: Fi, = F; =100N

Fyy
H dtvoym Fy: F,, = - F, ouv60° = -100 0,5=-50N
Fp = Fomu60° = 100 0,866=86,6N

H &6vapun F5: Fs = F; ouv45°
F3y = F3 7”.].450

-75 0,707 = -53,02N
-75 0,707 = -53,02N.

‘Evoi,n IF, = F, + F, + F; = 100N - 50N - 53,02N= - 3,02N
woun  LF, = Fy, +F,, + Fy, = 86,6 N- 53,02 N = 33,58 N.

H ovviotapévn Ba €xeL uérpo:
Fy' =(CF,)" +(2 Fy) * = (-3,02N)* + (33,58N)* 1 F’, = 1136,74 N*

rat telnd Fy, = 33,72N.

H ywvia 6, tov oynuotiCel | ouviotapévn pe tov nudEova tmv ox’, eivor:

ZF, 33,58
e =—— 1 e =—=11,12

SF, 3,02

A6 mivareg v Mabnpatidv mooximeer 6t 1 ywvio tg omolag 1 €-
pamTopévn wwovton ue 11,12 eivon n yovio 9 = 85°.
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2.10 Agdon - Avtidpaomn - 30g vopog tov Nevtova

O mepLoodtepeg HeAETES OV apooUV Tig dradiraoieg diepetivnong
TOV QUOLROV QALVOUEVOY OTOV TOUED TS Mnyavirig, »ot ®veimg 1
Looppomia ®at N xivnon Twv coudtwv, paciCovral oe tola agidpa-

TO/VOUOVE, TOU SLATUTWOE
o Nevtwvag oto BipAiio tov
ue Titho “Ou pnodnuatinég
0y€g ™g Puowic Prhooo-
@lo¢ (Philosophical Naturalis
Principia Mathematica).

O 30¢ vépog tov Nev-
TOVQ, | 0AALKG TO TlTO O-
Elowa Tov Nevtwva, fon-
04 oto Vo ®OTOVO|OEL HOL-
velg v €vvoia “dvvaun”,
YU vt ®ouw 1oV €E€TALov-
Ue TELV Ao Tovg dAhovg
dvo vopovg. O 3oc véuog
fonBd oto va diami-
otdoouvue 6tL ueTaEU dvo
OCOUATOV TOV AAANAETL-
000UV T0 €va owpo aoxel
t6on dvvoun oto dilo ow-
ua 6on dvvaun d€yxetol a-
76 avtd. Ot dvo avtég dvu-

NEYTQN (1643-1727)
Ayyhog podnuatizog, puoLxog
®OL PLAOCOPOG, ®aONyNTIS TOV

Iavemotnuiov Cambridge.
Ewnjyaye ot ®voun
TOV «OITELQOOTLRG AOYLONO»
®aL Ogperiooe v xhaowxn
%ol ovedvia Mnyavir).

vauelg €xouvv oo uétpo arld avtiBetn ratevBuvon. Exelvo 1o omoio dev
TEETEL VAL Hag OLopevyeL elval GtL: oL 000 aUTEg SUVANELS AOXROVVTAL O

OwaogeTind ocopata.

Me diha AGyLa, ov duvduels otn @uomn moovotdtovral xatd Levyn, ta
omoio. ovvnBieton vo amoxohovvral wg Levyn dedong-avridgaong.

v ewmdva 2.31 gaivovtol ta
aroteléopata T dpdong ®at TG
avtidoaons puetakv Tov oTHAOL RO
TOU QLUTOXLVITOV, 0TV 0 0dM YOG €-
XO0Oo€ TOV €LeYY0 ®aL 0dNYNOE TO
OQUTOXIVNTO TTAV® OTO OTUAO.

Ala ropadeiyporta tov Cevyoug
dpdon row aviidgaon (wov Ghot ta
€xovue PLwyoet) elvor 1o xoxruiviopa
TOU Y€QLOV 1j 1| aloBnon Tov mévov,
OtV XTUTAUE TO YEQOL UAC, TT.)., OTO
Bpavio (amotéheoua g aviidoa-
ong Tov Bpaviov) xow 0 B6pupog Tov
TEOEQEYETOL amd To Bpavio (amoté-
Aeopa g 0pAoNg pog og oTod).

54
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Ag gpevvijoovpne

TTapte dvo duvauduetoa.
TomoBetiioTe Tor SUVAUSUETOO BTG POIVETOL OTNV EXGVL 2.32.

Ewova 2.32
To Cevyog dedon - avridgaon.

Aonijote wo dvvapun oto dxeo tov deUTeQOL SUVVAUGUETQOV.
TTowa elvar 1 EvOELEN TOV TEWTOU SUVAUGUETQOV;

Sy edldote tig Suvduels oto 8o duvauSUETQO.

L& TOL0 CUNTEQUOILO. KATUATYETE;

T va ratavofjoel agylrd ®dmolog Tov 30 vopo tov Nevtmva ral ot
OUVEYELXL VO TOV EQPAQUGOEL, Ba mEémel mpwta o Ao va Eavabuundei
TOV TGO O ESLAOUOT TV SUVAUEMV.

Ag moofAnuariorovpe

Avyiote €vav ehaoTIRG YAQONA 0LoRDVTOS dUVAELS 0TO OU0 AR TOV
(ewmdva 2.33). Zm ovvEyelo oxedLAoTe TG QUVAUELS TTOV AORNOOTE OTO YAQOL-
na. Téhog, oyxedidote Tig dSuvduels ov d€xTray To dAXTVAG 00 ATl auTdyv.
€ TOL0 CUWITTEQOOUOL RATAAYYETE;

Ewova 2.33

T TOQATNQEITE, OV YONOLUOTOLOATE TOVS OVO AVTIXELQES %O TOUG OO
deinteg TV xepuwv oog; TIéoeg duvAueLs 0ORNOATE OTO XAQAKRO KOl TOOES
dexOnrote amd auToy;

Ag eEetdoovpe peQIrd TAQAIETYRATA, VIO VO XATUVOTOOVUE ROAITEQQ
t0 a&lmpo dpdons-ovtidoaons.

O BoeLog TOAOG £VOGS Horyviy a-
oxel wa dvvaun (6pdon) F; mdvm
OTOV VOTLO TTGLO TOU EVTEQOV Pty Vij-
™. O vétog mGAog Tov devteQov pa-
yviitn aoxrel extong wa dvvaun (a-
vtidpaon) F, mdvw oto fépeto mého
TOV TEWOTOV poryviiTy. Ou dvo poryvii-

TEC UE TV emidpaon TV duvanewv Ewéva 2.34
€ANOVTOL ROL RLVOUVTOL TQOS OVTiBE- Agdon-avtidgaon
TeC naTEVOVVOELS, EWOVa 2.34. 0€ PLOyVHTES
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O Baprdong eEaonel, uéow Tou
oyowiov, uto dvvoun (dpdon) F,
AV 0T 0£0TEA TG TEORVUALAG,
ewova 2.35. H d€otpa elval nahd
OTEQEMUEVT] RAL PUOLRA UEVEL AN~
vn. H Bdoxra apyiCel va #iveiton
ue v emidpaon g dvvaung(avri-
dpaon) F, mov d€ymne o fagrdong
o7t6 ™ d€oTa.

To unho Tégprer vdTo Ao T punhd!

H I'm aoxel wa dvvaun (dpdon) F; md-
v 0to uiho, ewova 2.36. H dvvaun ot €-
yEL ALEVOUVON RATARSQUPY KL POQT TOOG
70 ®€vto O g I'ng. Opoimg to uijho aoxret
uta dvvaun (avtidpaon) F, mdavw ot I'n.
A6 ta 000 owpota ®iveltol povo to ujho.

Twatt dev nuveltow m I'n;

ZVupovo. Pe 7o vopo dpdong - avtidoa-
ong yiLq xd0e tétoro Levyog duvduewv

Finow F, Bowoyvet:

— —
F,=-F,

Ewova 2.36

Agdon - avtidgaon o I'n zor pijro

Ewova 2.35
To Levyog dedomn - avridgaomn
o¢ ovotnpo fdorag - déotoag

(2.13)

oWUOLTaL
@ “loa puétoa
@ ‘[d10 dtevBuvon
@ AvtiBe poQd.

O1 duvdperg 00dong-ovTidgaong £Y0oUV:
@ ALaoeTind onueia EQaOUOYNS, 0oV AoROUVVTUL OE LAPOQETIRA

Ag mQoo€Eovue

Metd v emonquavon ot 1 dpdon xat 1 avtidpaon aoxrovvrol og dia-
(POQETLRA OWUOTO OEV €YEL VONua 1) (pedo):
“n ouvioTopEVY TV dSuvdueny dpdong - avtidpaong eivar (on pe pndEv”.
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2.11 IoopEomia COUATOS IUE TNV EXIOQAOT OUOETITEOWV duvdpemV

TN va peletnoovpe Tig ouVONRES HATW OIS TIS OTTOLES £VOL OTEQED CMUML
wooppomel, Ba apyiocovue pe TV oy TeQimTMON Evog odUaTog ov Poi-
ONETAL OXIVITO ETAVM OTO YOOPE(D RO PLOG WTAAAS TTOU Elvar axivnTy mtd-
V@ OTO TATWUA.

2TV TEQITTMON TOU OxivTOU 00-
uatog eEetdlovpue mTOOES nOL TOLES
duvapelg d€yeTaL To oL,

210 odpa tg ewovag 2.37 a-
orovvtal dvo duvapelc:

® 10 Bdpog B, mov ogethetar oty

€MEN TS YNg 0T0 ORaL,

® 1 dvvaun F, v omoio aoxrel Ewdva 2.37
TO YQOUPE(O, TOV E(VAL O ETAPY| UE Topa o¢ TEamEs
TO CWUO.

Emedn to oodpa tooppomei, Ba
TEEMEL 1) oUVIOTAUEVT TV dV0o duvd-
uewv va gival undév. Emopévag,

F,, = B-F =0, ondte B =F.

Ou duvaperg B now F, oL omoleg
€youv (oa uérpa, oo dtevBuvon rat
ovtiBetn @opd, ovoudovial ot
dvown aviibBeteg duvauels.

Xuvunéguopw: ‘Otav g¢ Eva 00-
1o aoxovvTal dvo avrifereg duvd-
LELS, TO GO LOOQQOTTEL.

Zyediaote tig duvduelg mov Oé-
YETAL 1] WA OTNV exEva 2.38 ®ou
HATOANETE 0€ RATOLO CUUTEQOLOUCL.

Ag peleTiiOOVUE TAQA ULAL TTLO
oUvOEeTN TEQITTWON, OOV VOl OM-
ua O€yetol TOELS oloEmimedec Ou-
VAUELS HOLL LOOQQOTTE.

210 Pagéhl g ewdvag 2.39 a-
0%OUVTOL OO TELS TEYVITES OL dv-
vauewg Fy, F, nou Fs, eved 10 foagéin
uével axivnto, ONAadN LOOQQOTEL.
Ag dovpe mooeg duvduelg O€yeTal
10 faéML. Fs

‘Onmwe nal oTNV TEONYOUUEVY
TEQITTMWON, 0T0 POQEAL AOROUVTOL
oL dU0 —yvVmOTES TAEOV— HATONOQV-
peg duvapelg:

® 70 Bdpoc B amd ™ I'n, Ewova 2.39

® 1) dUvaun F amd to ddmedo. Iooggonia odparog
LLE TNV EXIDQOO TOAADY duvdpewv

Ewdva 2.38
Mmndlo o TdToR
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INa tig dvo duvduels avtég, mov €xouv TV dla dtevBuvom, Loyvel: B= F,
a@oU T0 PoEN LOOPEOTEL WS TEOS TV KATAXOQUYY dievBuvon).

2710 Paéh aorovvtal extiong ot teelg opidvrieg duvduels Fy, F, non Fy
oo o oyowid. Ou duvauers F; nan F, umwopotv va avitrataotafdoiy oo
ouviotapgvn tovg divaun F ,, ondte oto Bagéht aonolvrol Tiea ot duvd-
uews Fy 5 xouwn Fy. T va ioopomel Spog to fagéh, xdtm amd my enidoaon
TOV duvauewy autav, Ba memer ow duvdueis Fy , now Fsy va elvon avtibeteg.

YUnnEQdoNaTa:

1o T'wo va 100QQOTEL €va TONA ULE TNV EXLOQAO TOLAOV OLOETITES OV
dvvdapenv, 0a meEmer | FVVICTAREVT TOV OV0 duvduenv va eivar
avtifetn pne TV Teitn dUvau).

20 H tehxz1) ovviotapévn Tov ToLav duvapewv ivar ion pe unodév.

Ag mEoo€Eovue

Amodewnvietal 6T, otav €vo omua
LOOQQOTIEL UE TNV ETIOQOON TOLOV OUOE-
nimedwv duvduewv (ewmova 2.40), tote -
oyveL m oxéon 2.12 (yvwot og vopog 1-
pLTéveV), TV omtolo uropelte va xon-
OLUOTOLE(TE O€ AVALOYES TEQLXTDOELS
Miong aonnoemv.

Ewodva 2.40
Iooggomia toLdv
opoenimed0v duvdpeov

= = (2.12)

Ag yevirevoovue

Ze dMAEC TEQLNTOOELS LOOQQOTIOS CMUATMY UE TNV ETIOQAON TOMDY
opoemimedwv duvduemwv Wrogovue va ToUUE OTL:

Av o€ £va 0O 00ROVVTAL TEQLOGOTEQES OO TOELS OLLOETITTEDES duVd-
JLELS 0L TO GO LOOQQOTEL, TOTE 1] GUVIGTAUEVT) GAOV QUTAV TOV dUVALE-
v gival ton pe pundév.

H ovvOnixn avt yodpeton:

F,. =0

=

N

YF=0
YFy =0 xzm EFy=0

213
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IIog AMivovpe ao®1|0ELS LGOQEOTLAS CORATWV

TN va emAvBel Eva TESBANua LooEEOTIOC:

1. Zxedratovral GAeg 0L SUVANELS TOU OLOHROUVTOL OTO CMUC TOU OTOLOV
UEAETAUE TNV LOOQQOTTICL.

2. Emiéyovue €va ovomuo 0000ymdviov aEOvav, Tdve 0Tovg 0Toiovg
Ba avaliooupue TIg OUVAUELS, OV YOELAOTEL.

3. Tpdigpovpe TG OYEOELS TTOV TEORVITTOVV OITd TNV EQPAQUOYN TS CLVVON-
g Loogeomiag XF, =0 xaw ZF =0.

4. Todpovue TLg OYETELS TOV TEORVITTOVV OTTO TNV EQAQUOYN TOV 30V
vouou Tov Nevtwva.

5. Todgpovpe T OXETELS TOU ATOEEEOVV OTTO TaL dEAOUEVA TOU TEOPAN-
UOTOG TTOU UEAETAUE.

6. AvtiraBLotovpe ta CUUPOAA TOV EELODNCEMY TOV TQOEXMPOV UE OL-
oLBrovg xat AUvovue TG EELOMOELS WG TEOS TOV AYVMOTO 1] TOUG
OYVHOOTOUS TTOV OTOLTOUVTOL OITO TO TQOBANUCL.

Ag £QUQUOCOVUE TO, TAQATAVO

1o Hogddevypa

2e yoaeio vwapyovy dvo PLpAia,
Eva AeEwrd A naw o eyruxlomaideo E,
Omwg paivetal oty ELrOVa.

Y10 AeEro A aonovvrol:
a. To Bdpog tov B;.
B. H dvvaun A; amd v eyrvrhomaidela

IO’X’C‘EL Al - B1:O ﬁ A1=B1.

Xy eyrvrhomaidoeia E aoxovvron:
a. To Bapog g B,.
B. H dvvapn A,, mov aoxeiton amtd 1o yo-
@elo pe 10 omolo €QYETOL OF ETOLPY.
y. H dvvaun A,’, mov aoxreiton amd to Ae-
Ewd mg avtidpaon e A;(dpdon).
Ioxver Ay - A)-B, = 01 A, =A,"+B, nau,
eneld A=A, (g Cevyog dpdong - avtl-
dpaong) »at A= B; (Aoyw tg L000-

VBz
pomiag Tov AeErov), Ba €xovue TeEMxA 6Tl =
A2 = B1+B2.

Xt0 yoopeio aoxeiton 1 dvvoun A, ard T
™V eyrurhomaidela wg avtidpoom g A,.
I()'X'ljﬁl A2:A2, ﬁ Az, = B1+B2.

A’
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20 ITogaderypa

“Eva oduo ®e€ueton ortd to Todve ue 0o o(owvLd, ToV OYNUOTICoOVY a-
vriotouya yovies 45° now 30°, omwg paiveron oto oxfjua. To fdoog Tov om-
uorog etvaw 100N. Na BoeBovv o tdoeig Ty, T, nan Ts.

210 onueio Z, 010 OO0 CUVAVTMVTAL TC TOLC VIJUOTOL, ALOROUVTOL:

a. H dvvapn T5 omd to vijua g avtidoaon mg Ty, mov aoxreivon 0to oaduo.

H dvvaun T; etvar ton pe 1o fAog Tov odUaTog dLGTL TO OO LOOQ-
oomel, Mhad ZF=0. Apa T;'-B=0 1 T5'=B. Opwg T3= T;" (wg Cevyog
dpdong- avridpaong), row emopévmg T;=B.

B. H tdon tov evég vijuatog T

y. H tdon tov dhhov vijuatog T,

Avolvovpe tig T; von T, og 00B0ydvVIO ovoTHHO 0EGVMV XOY, TOU OTTO(-
ov 1 apxf O tavtiCetan pe to onueio X:

T, = T ouv45° %ol Ty =T, nu45°
T2X=T20UV300 nol sz = Tz'Y“J.SOO.

Apov 10 0D LOOEQEOTEL, LOYVOUV:
2F, =0 T,=T»,
ZF, =0 Ty, +T, =B

| n T.,0,707 =T,0866 (1)
| n  T.,0,707 + T, 0,5= 100 (2).

Avvoupue to ovotnuo Tmv dvo eEtodoemv (1) xan (2) ue émora péBodo
B€hovpe.

Edd ag agarpéoovue g eElodoets (1) zan (2) »atd uéln, ondte mEo-
HUTTTEL:

T, 0,5 +T, 0,866 =100 1

T, 1,366 =100 7

T, = 73,206 N »ai, v avirataotioovpe ™y Ty ovni oty (1), tpoxv-
nreL 6n Ty = 89,669N.

ZUVERWIC, oL TAoELS ota oyowid eivan Ty = 89,669 N, T, = 73,206 N nan
T;=100N.

60



24-64

21-12-99 09:26 3eAida 61 $

KE®AAAIO 2° AYNAMH KAI IZOPPOIIIA
- gp0TiioeLg TeoPfAnpatiopoi aoxNOELS -

EPQTHXEIX - IPOBAHMATIEMOI - AXKHXEIX

2.13 T'wati ®atd T yvoun oag 1 dvvaun eivan dStavvopatine péyedog; Na
avagEeeTe dVo maadeiypata Tov va vToaTNEitovy auT TV droym.

2.14 Ilowa ®atd T1 YVOUY GG EIVOL TA YOEQUXTNQLOTIXA HLag dOUvaung;

2.15 Tv ovopdGovue:

a. ovvOeomn duvdpenv

B. ouvioTapévn dvvdpenv

Y. GUVIOTOOES dUVANELS;

AdoTe ToQadElyLOTa VIO TLS TEQLITTMOELS [3 HOLL .

2.16 Xto oyrfpa mov axorhovOel vrdeyovv dvo duvduels Tov aorovvVIaL
ato onueio O. Ilowo axd Ta dwaviopata A,B,I',A eivan n ovviotapévn
TV 6¥0 duvduewv;

2.17 Ilowa. Sradiracio axolovBeitar, yla va TEOCOLOQLOTEL 1] CUVIGTANEVT
TOV OUVVALEOV TOV AOXOVVTUL OE £Va 0ORO; AQLOunote oL TeQL-
yodyte frjpa Pripne Ta dudgoga oTddia.

2.18 Na. poefei ) ouviotapévn 60 duvduewy, oL 0TOiEg £YOVV ROLVO ONIE(D
epaopoyng, nétea 3N xai 4N avriotorya za oynuatitovv yovia:
a.0°  B.60° v.90° 9d.180°

2.19 Na Boefei 1 ovviotapévn (né€Teo zar dLevbuvan) Tov Tagardton dv-
vapemv:
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2.20 Na ovpuAngondovv ta #evd OTLS TAQUXATO TQOTATELS:

a. Ou duvdpelg etvar dtovuopatind UeYEDN, OLOTL EXOUV. ..cvvevrereeeans O
......................... O TTQOOTLOEVTUL.venveeeneeneereeeienieenenne

B. Zuviotouévn dvo N mepLoodtepmv duvauemv elval 1 dvauy Tov TEORA-

v. "Eva oodpo .oopgomel pe tv emidoaon 1oLV OUVALE®V, OTAV..........
4. Zppwva ue tov 30 vouo tov Nevtwva or duvduelg epgpaviCovral
............................ HOL EYOUV evvveree UETOU, vevvreeeeneeneeennneen... OLEVOUVOT,

...................... QOO «.cevvevenerveneene..ONUELO EPAQUOYNG.

2.21 Na oY edLd0ETE TIG OUVANELS OV GOROVVTL 0T TAUQUXATO COUATA:

o,

2.22 Nao eEetdoete av eivar dOuvatov e 11 oVvleon dvo duvduewv ne pé-
100 F;= 3N zau F, = 4N vo poedei ouvviotapévn, mov va €yeL pnérgo:

a. IN

B. 5N

v. 12N

0.7N

€. 0,5N

Emiong, va oxedidoete tig duvduelg oe »a0e mepimtwon.

2.23 Tv ovopdZovpe avdivon dVvvoung oe 0U0 CVVIOTOOES XOL OE TOLES
TEQLILTATELS YOELACETAL 1] AVAAVOT) pag dUvapng;

2.24 Na avalv0ei pa dvvapn 12N o€ dvo 0000ydvieg oVVIOTOOES, £TOL
AOTE N pia a6 avTég va oynuratiter yovia 30° pe Tn dvvap.

2.25 Ilowa givar 1) ouvO1j®) L00QEOTIAS EVOS COUATOG, OTAV DEYETAL:
a. dvo duvduelg

B. Toglg duvduerg

Y. TOMES duvapeLg;

2.26 Toelg OUVALELS OV G.OROVVTAL TAVO OE VA COUA AUEANTEDV OLa-
otdoenv foiorovral o& Loogoomia. Aorovue drheg Vo duvduelg md-
VO 0T0 OO, UL TO COWLO. LOOQQOTEL Rl TTAML.

T progeite va meite yia Tig OV0 emimEoohetes avTég duvdpers;
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227H peradhhinn ogoiga
LO0QQOTTEL %Ol VOO TNQICE-
TOL pe €va petailxo Poa-
yiova Y 6mtog qaiveta oto
oynua. To dudygappa dei-
XVEL TIG duvduelg mov ‘
a0%0VUVTAL 0T o@aiga.
ITowo. (1] moLES) OO TIS O- ‘
%®0hov0eg oYEoeLs LoyUoLY;

a)T? = B*+F B)B =Tnuo y)F=Touv® J)B =Fepd ¢)B+F+T =0

B

2.28 Avo duvdperg F; o F, oynuatitovv yovia 60°. To pérgo tng ovvi-
OTONEVIS TOVG Eivan:
a. "Too pe 1o dBporoua twv pétpwv Twv dvo duvvduewv: F = F; + F,
B. Meyaiitepo amd to dBgoloua Twv PETEMV TV d¥o duvAuewv:
F>F, +F,
y. Mirnpdteo amd 1o dBpoloua tov uétpwyv towv dvo duvauewv: F< F; + F,
ITowo 0o TIg TOEATTAVM TEOTATELS ELVOL CWOTH;

2.29 “"Eva. odpo. Lo0QQOTEL AV O £va xexhpuévo eninedo. [lowo ano Ta xa-
QUXAT® CYNUATA SEIYVEL CMOTA TIG DUVAULELS TTOV GOXOVVTOL OTO CONT;

2.30 To pdgog evos avBpdmov eivar 660N. Ildon dVvvaun aoxei o av-
Bowmog TAVM 0T Y1), OTAV GTEXETOL O 0QLEOVTLO €00OGC;

2.31 Toerg duvapers €xovv pérea 10N, 20N »zar 30N xar oynuatitovv avd
oo yovia 120°.
Na poe0ei 1 ovviotapévn dvvaun.

2.32 "Eva oopa pagovs B=10N ovyxrea- : .
teiton pe ™) forifera ToLdv vpdrov “"‘hﬁ&" ﬁﬁ#

ontog gaivetar oto oynipa. Ta vijpe- %“h.,, T"‘"

t0 oxynpatitovv yovieg 30° ue tnv 0
000¢1). Na oyedLaoTovv 6reg oL OV- [
vapelg wov agxovvral oto onueio O
%OL 0TO OOUA XAl VO, VITOAOYLOTOVY
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2.33 H o@aiga oto duthavo oynpa £yeL /
paeos B=18N. H o@aiga wooggomel
ne tn por@era evog vijpatog. Iéon
glvar 1 Tdomn Tov 0QLEOVTIOU VIjILaTOg
%Ol OO OVvaun ooxel To eximedo
o1 ogaiga; Tolpég dev vedgyovy.
i

2.34 Mo pedha fagovs B=120N »ar owo-
nétov d=6 cm eivor deuévn ne vijua
UN®ovs 6 cm O6TOS PUivETAL TTNYV
mogaxdto ewnova. H prdra voop- —
QOTtEl:

a. Na oyedlaotovv oAheg ot duvduels mov a-

OXOVVTOL 0TV UITdAa.

B. No vtohoyrotel 1 avtidpaomn Tov Toiyov

0TO ONUELD ETOPIS ILE TNV NITdA .

v. Na vrodoytotel 1 Tdon Tov vijnatos.

Topég dev vdgyovyv.

2.35.Ta odpara X nou X, pe pdon avri-
otrovya B, =36N »ar B,=12N wo0p0-
omovv o€ Aeio eminedo, omwg @aive-
TOL 0TO OO,

a. No oyedidoete OAeg TIg duvAuELS Tov a-

OROVVTUL 0TA CONATO.

B. Na yodyete 115 €ELO®DOELS LOOQQOTIAG

TOV CORATOV.

v. Na vwoloyioete OAeg TIS dyvmoTES dv-

vapers.

2.36 O aAeELTTOTLOTYS TOV TAQAXRATO
OYMLATOS LO0QQEOTEL ®ATOLO. OTLYUT
OTTMG PALVETAL 0TO OYLA LE TNV E-
nidgaon TELOV duvdnewv: TOoU
pagovg Tov B=700N, tng tdong tov
vijnatog Ty, mov déyxeTar ano to a-
AeEimToTo, 201 TG Tdong T,, mov
déyeTan amo €va drho oyouvi.

Na vrohoyioete tig tdoers Ty zan T),.
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