PY2IKH

Apy. K. MaupopypaTakou

A" OYZIKHE

Texvikwyv - ETrayyeApaTIKWV ZXOAWV




AN
N

195 4

IAPYMA EYTENIAOY

XPYZOYN METAAAION AKAAHMIAZ A©HNQN






OYXIKH

API'YPH K. MAYPOMMATAKOY
APOF PYSIKHE

TOMOZ A’

AGHNA
1998



A’ EKAOZH 1998

ISBN 960-337-025-8

\BP
Lo
]
<
5
4T

R



MPOAOIOz IAPYMATOZ EYTENIAOY

O Euyéviog Euyevidng, o 15putng kat xopnyog tou «Idpuuatog Euyevidou»,
NMoAU vwplc mpoéPAee kat oxnudtioe tnv nenoibnon ot n dptia kardption
TWV TEXVIKWV Uag, 0€ ouvduaoud ue tnv ebvikn aywyr, 6a ritav avaykaiog kat
ano@actoTiKeg napdywv ya v npdéodo tou EBvous uag.

Tnv nenoiénorj Tou autrj o Euyevidng ekdnAwoe Ue T yevwatdppova rnpa&n
suepyeoiag, va kAnpodotrioel oefactd rnood ywa m ouvotaon Idpuuatog, rmou
6a eixe ws okoro va ouuBAAAeL oTnv TEXVIKT exnaideuon Twv véwv g EAAG-
éag.

Etot to ®eBpoudpto tou 1956 ouotribnke to «Idpupa Euyevidou», Tou o-
rioiou ™ dtoiknon avéiaPe n adeApri tou Map. Ziuou, ouupwva e tv erbu-
uia Tou daBém. To Epyo Tou Idpuuarog ouvexilet and to 1981 o K. Nik6Aaog
Bepvikog - Euyevidng.

An6 10 1956 éwg orjuepa n ouuBoAr} Tou IdpUNATog otV TEXVIKY ekmai-
deuan npayuaronoerat ue diapopeg dpaotnpiotnteg. Ouwsg ar’ autés n
OnuavTIKOTEPT, ITOU KpiBnke anod v apxr wg mpwtng avdykng, eivat n ékdo-
on BRAiwv yia Toug LaBnTeg Twv TeXVKWY kat EnayyeAuatikwv ZxoAwv kat AUKEiwV.

Méxpt onjuepa, pe tn ouvepyaoia ue ta Yroupyeia EBvikng lMaideiag kat
Opnokeuudrwv kat Eunopikie NautiAiag, ekdd6nkav exarovrddeg touot Bi-
BAlwv, rou €xouv dlatebel oe noAAd ekatoupupla avirituna. Ta BiBAia autd
KdAurttav 1j KGAURTTOoUV avdaykeg Twv Katwtépwv kat Méowv Texvikwv ZXoAwv
tou Yn. Madeiag, twv ZxoAwv tou Opyaviouou AnaoxoArjoews Epyatikou
Auvapkou (OAEA), twy Texvikwyv kat EnayyeAuatikwv Aukeiwv, Twv TEXVIKWV
ZX0AWV Kat Twv Anuooiwv ZxoAwv Europikoud Nautikod.

Movadikr} ppovtida Tou Idpuuarog o’ autr v eKSOTIKI] Tou Mpoonabela
nrav kat eivat n ouyypagri kat éxdoon BiBAiwv noldtrag, and droyn oxt uo-
VOV ETUOTNUOVIKT], MAdAYwWYIKT) Kat YAwooikr, aAAd kat wg rnpog v eupavi-
on, wote 1o BiBAio va ayarnnBel and Toug uadnTes.

Ma v eruotnuovikn kat nadaywytkr aptdétra twv BiPAlwy Ta Kelueva u-
rioBdaAovrat oe MoAES enegepyaoies kat BeAtiwvovrat nptv and KABe véa €k-
doon ouurAnpouueva KataAAAwg.

I5taitepn onuacia anédwoe to 15puua and tnv apxr otn YAwooukr diatu-
nwon twv BBAlwv, yati otevet 0t kat Ta Texvika BiBAia, drav eivat ypauué-
va 0€ yAWooa owatr] kat opotduopen arAd kat katdAAnAn yia tm otdéun twv
HaénTwv, uropouv va ouuBAAAouV oTn YAWOOIKT KatdpTion Twv uaéntwv.

Etol, ue antépaon rou {oxuoe ridn ané to 1956, 6Aa ta BiBAia g BiBAo-
rikng tou Texvitn, dnAadn ta BiBAia yia 11§ Téte Katwtepeg TeXVIKEG ZXOALS,
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onwg apydrepa kat yla tig ZxoAéq tou OAEA, ritav ypauuéva oe yAwooa on-
HoTIKN, e Baon T ypauuatikr tou TplavrtapuAAidn, evw 6Aa ta dAAa BiBAia
nrav ypauuéva otnv anin kabapevouoa. ZHuepa akoAoubeiTal n ypauuarikn
rou didaoketal ota oxoAeia g deutepoBdbuag eknadevocws. H yAwookn
ene&epyaoia Twv BBAiwv avariBeral o PAoAdYyous Tou Idpuuarog Kat ETot
eLaopaliletal n eviaia ouvra&n kat opoloyia kd6e katnyopiag BiBAiwy.

H rmoiétnta Tou xaptiou, To €id0G TwV TUMOYPAPIKWY OTOIXEIWY, Ta owoTd
oxnuara, n kaAaiobntn oehidoroinon, to e§WPUALO Kat To UEYEBOG Tou BIBAL-
ou, neptAauBdvovrat kat autd oTig PpPovTideg Tou Idpuuarog kat oupBdairouv
0TI OWOTH) «AEITOUPYIKOTNTA» TWV BRAlWV.

To 13puua Bewpnaoe Ot eival untoxPEWaOn Tou, CULPWVA LE TO NMVEUUA TOU
1dputrj Tou, va Béoel atn d1dBean tou Kpdtoug 6An autn tnv nieipa twv 20 &-
Twv, avaAauBdvovrag to 1978 kat tnv ékdoan twv BBAIwY yia TG véeg Texvi-
k&G EnayyeAuatikéq ZXoAEG kat ta Texvikd kat EnayyeAuatika Aukewa, ouu-
Ppwva NAavrore e Ta eykekpyéva Avaiutika lMpoypduuara tou 1.1, kat tou YIENO.

ENITPONH EKAOZEQN IAPYMATOZ EYTENIAOY

MiyarjA Ayyehémnioulog, op. kaBnyntig EMIM, Mpdedpog.

AMEEavBpog Zraupémoudog, op. KaBnynmig Maveruompuiou Metpawwg, Avtinpoedpog.
lwdvvng Teyémouhog, kaBnyrig EMM.

Zraparmng MNakaiokpaodg, HAektpohdyog Mnxavikég, ZupBoulog Naldaywyikou IvoTitouTou.
Xpriorog ZiydAag, A/vig Zn. Aeut. Eknawdeloewg YMEMNO.

ZU0ppouhog exdéoewv Tou Ipuparog K.A. Mavagng, kabny. ®. ZxoArig Mav/uiou ABnvav.
Mpappatéag mg Erutportig, Mewpylog Avdpedkos.

Aiarehéoavra péAn 1y oupBoulor Tng Emirpornrig

lewpytog Kakptdric (1955-1959) Kabrnyynmig EMM, Ayyedog Kadoyepdg (1957-1970) Kabnyntrig
EMI, Anuritpiog Nidviag (1957-1965) Kanynrrig EMI, MixanA Znetoiépng (1956-1959), NikdAa-
oG Baowitng (1960-1967), @eddwpog KouléAng (1968-1976) Mny. HA. EMN, Mavaywitng Xa-
¢nuwdvvou (1977-1982) Mnx. HA. EMN, AAéEavdpog 1. MNanmdag (1955-1983) Kabnynmg EMM,
Xpuadatopog Kapouvidng (1955-1984) Mnyx. HA. EMI, Mewpyiog Pouoaog (1970-1987) Xnu.-Mnx.
EMM, Ap. Beodboiog Manabeodooiou (1982-1984) AlTrig Znoudwv Asutepofdduag Exnaided-
oewg YMNENG, lyvdariog Xar{nevotpatiou (1985-1988) Mrnxavoldyog, Alvirig Znoudwv AeuTtepo-
Babuag Exknaidetoewg YNENO, Mewpytog Zrauatiov (1988-1990) HAektpohdyog EMM, Aivg
Znoudwv AesutepoBabuiag Eknaldetoewg YMNENO, Zwrt. MkAaBdg (1989-1993) dhdAoyog, AvTrig
Inoudwv Asutepopabuiag Exnaidevoewg YNENO, Eu. Tpavoudng (1993-1996) ANmg Zm. Aeut.
Exnaidevoewg YMNENO.
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[TPOAOIroz

Avtanokpwouevog otnv npoondbeta tou YIEMNO kat tou lMaidaywykou
IVOTITOUTOU YIa TOV EKOUYXPOVIONO Twv SISaKTkw BiBAiwy, avacuveypaya
TOV MPWTO TOUO PuOIKNG Twv TEZ.

To nepiexduevo tou PRAiou eivat olupwvo e To lMpdypauua Zrioudwv (Cu-
riculum) tou Maidaywywou Ivotitoutou kat pe 10 EBvikd [TAaioto [po-
ypa,uparor; Znioudwy (EMNZ).

Xoovia twpa Gc‘xoxa/\oq GAwv Twv BaBuidawv g Texwals — EnayyeAuatiknig Exnat-
Seuoews ruotelw 0Tt KGBe OXOAMKO eyxelpidlo, daitepa dtav npoopiderat ya
UEAAOVTIKOUG TEXVIKOUG, TIPEMEL va elval QUTOTEAEG Kal va QvTarokpIiveTal oTiq
AnaITioEIS UIag EUPELQS Katnyoplag eXnal-GeUTIKWY MPOYPAUUATWY dAAwY
uabnudrwy. M’ auté oe OpIOUEVES EVOTNTEG NMAPEBECA MEPIOTOTEPEG AEMTO-
LEPEIES KAl OUUMEPLEAABA OPLOUEVES EVOTNTEG MOU SevV MEPLEXOVTAL OTO ava-
AuTikG lMpdypappua Zrroudwv tou YIMENE.

Znuetwvw OTL autd oToLXeloBeTBnkay e UIKpOTeEPa OToLXEla Kat eivat otnv
anéAutn dikatodooia tou diddokovtog va ta dida&et 1 oxt. H napdAewr Toug
Sev enmpedlet v ouaAn} pori ¢ didaockaAiag g UANG oUte KwAUEL Tnv
ekudBnon .

EE dMou, Bewpw oKOmo va unoypaupiow Ot yia va eivat KAarnotog KaAog
Kat MPooapuooog ota véa Oedouéva TEXVIKOG TPETIEL VA KATEXEL TOUG
Baotkous véuous Kat Ti¢ apxEs e Puotkrg. Evag texvikog eivat aduvarov
Sxt uévo va karavorjoet T Asttoupyia ag nMoAUNAOKNG unxavrig, aAAd akoun
Kal va avrikataotrioet akivduva ua nAEKTPIKT aopdAela, av dev KatéxeL Toug
Baooug puotkousg viuous. Ot puotkol vouol katd kavova dev HeTaBarro-
vrat. [’ autd, Orolog TEXVIKOG TOUG KATéxXel, eUkoAa Ba npooapudleral oTig
eEeAifelg Tou enayyéAuarog tou 1j GAOU ouyyevikoU enayyEAUATOG Kal ETOL
dev Ba nepdoet nMoté oTo NMEPBWPLO 600V aPopd OtV EPyactaxr Tou arna-
ox6Anan. Asv npénet o kavéva arnoudaotr va dlapeuyet 6Tt n Texvoloyia Kat
n TEXVIKN O YEVIKEG Ypaupés Sev eivat Tinota dAAo napd supeia, VEAKTN Kat
&Eunvn EQApPUOYT} TWV PUOIKWV VOUWV.

Opeilw va onuewow 6Tt To UPog QuToU TOU KEYWEVOU eival onuavtikd o
anAd and 6,Tt oTnv nponyouuevn ék800mn. Oewpw OTtL dev KaTaPeUyw OF UMEP-
QrAOUOTEUOEIG YIaTi QVTUETWITW TO OTToudaoTr) wG AroSEKTN OUCIAOTIKIG Kal
«UETATPEYIUNG» YVWOEWS Kal OXt wG akpoartr) povetovng Kat avouotag ard
é8pac didaokaAiag.

OAa ta kepdAaia ta éAeyEav MPooexTika o k. EppavouriA Apng, kaényntrig
Tou EBvikou MetodBiou MoAutexveiou, kat o k. AndotoAog Manalys, Awubu-
viric twv Epyactnpiwv me duokris mg AZETEM/ZEAETE, ot oroiot mpogBnoav
0& eUOTOXES NMAPATNPIOELS KAL YIa TIG OTOIEG TOUG EUXAPIOTW.
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Eriiong, ogeidw va euxaptotriow tov epyootaotdpxn k. NikéAao Nrio,
MTUXIOUXO TWV TEXVIKWY OX0AWV «O APXIMHAHZ», 6nwe Kat To TEXVIKG mpo-
OWIKG TOU EPYOOTATIOU TOU yIa TNV EMOIKOSOUNTIKI] CUVEQYQAO(a Mou eixaue
Katd tn StapKela g ouyypapriq autou ToU MOVIjUAToG.

BéBata 6a nrav pgyiotn napdrewyn av dev e&éppala TG BepuéG Lou
guxaplatieg npog 1o 1dpuua Euyevidou Kat 0To MPOOWNIKG Tou EkdOTIKOU

Turjuatog rou ouvéBare wote to PBiBAio auté va exkdoBel 600 uropoloe
KaAutepa.

O ouyypagéag
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MEPOZ ITPQTO
MHXANIKH TQN XTEPEQN
KED®AAAIO ITPQTO

2ZTATIKH TQN ZTEPEQN

1.1 "Evvowa tng duvdpenc.

1) T vou v Bel €var axivnro Bayovdn (oy. 1.1a), Ba mpémnel va to omp®d-
Eope. Avtd onpaiver du yia va xuvnBei éva axivnro Bayovdxi, mpémel va emt-
dpdoeL endvw Tou and dhho odpo (T.y. omd endc) ®Amowo aitio, To Omoio
TEOXRAAEL TV R{VNO1] TOV.

Tevind, ywa va xevnBel €va arivyto odpa meémer vo emdpAoeL EAvm Tov
(a6 GAho odpa) ®AmoLo aito, To omoio TEoXaAel ™V %ivno Tov.

To aitio, T0 omolo emdpd endvew ot €va axivro odua and diio odua, ue a-
TOTEAEOUA Va. TQOXAAETEL TNV XIVION AUTOU ovoudGeTar dvvaun.

2) H prdha modoogaipov, Gtav ouvavtd ta diytua Tov TEQUaToS, OTopatd.
AUT6 onpaiver ot Tar diyTua AONOUV ETAVW OTNV KIVOUREVY Wudha ®AmoLo
aiTL0 OV TN OTapATA.

Tevind, yio var otapamjoet £va odpa Tov ®iveitar Teémet vo emdedoel (va
aoxnBel) endvo Tov, amé GALO OWpR, KATOLO CLTLO TTOV TO OTOUATA.

To aitio mov emdpd o€ £va x1voUuevo odua amd diio odua ue amoTéreoua
va 7o orauarijoet ovoudterar dvvaun.

3) Mio pwdha modoopaipov (oy. 1.1B) nwveiton ot vBein TEOYUA XX ®ow 1)
rnatevBuvon g ToxvmTds ™G eivar X —x. TN va aAAdEeL ) ratevBuvon e
ToyUMTaGS ™G WITAANS, TTOEMTEL VO TNV *AWTONOONE ®natd dAAn xoteliBuvon. Av-
16 onpaiver on ya va. cAAGEEL N RoTeEvBUVON TG TOXUTNTAS TS KIVOUREVNG
urdhag meémet va aoxnBel endvw g and dAho owpa (7). To TOdL pag) wd-
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Zy. L1p.
U =
W/// //////////M/// /////W
LI1 = U2 >U3
Zy. L1y.

7TOLO a0, To omoio mEorahel TNV ahhayn ™S ratevBivoewg ™G TayimTog
™G PAAaC.

TCevind, yio va oddGEet  xotevBuvon g taximrog eves OWROTOS, TOETEL
va emdpdoeL (va aoxnBel) endve tov omté GAAO owpo ®AToLo alTLo, TOV TEO-
%nahel MV alhayn ™me xatevBivoewg g Tax v Tdg Tov.

To aitio wov emdpd oe €va xvovuevo ovua ano dido odua, ue aroréieoua
va aAddEer n zarevBuvon s TayvTnTds Tov ovoudGeTar dvvaun.

4) ‘Otav erogevdovioope €va odpa (ox. 1.1y) oe opilldvtio ddnedo, Ba
drommotdoope 6Tt T0 HETEO ™S TOYUTNTAS TOv OLyd-otyd adhder (ehattave-
o). Auté onpaiver 6t 1o danedo aonel ENdvw OTO CWUO RATOLO OHTLO OV
petafahlel To PETEO TG TaXUTNTAS TOV.

Cevird, yuo vo oMAEEL T0 péTpo TS TayUmTog ne TV omolo niveltal €va
odpa mEENEL va emdpdoel (va aoxnBel) exdvw Tov omd GALo owpa RATOLo
o110, T0 omoio mEoxahel ™V aAlayr] TOv PETEOV TG TaUTNTAS TOV.

To aitio mov emdpd exdve o¢ Eva xvoUuEVo 0Ga ano dAAo odua, ue aro-
1éAeoua va aiidel To ugrgo s TayUTnTds Tov ovoudierar dvvaun.

5) Tw va empmruvOel (va mapapoppwbel) éva xahifdvo ehamjolo (o).
1.18), moénel va 1o éMEope (va to tpafriEope). Avtd onpaiver 6T yuo Vo emL-
unruvlel (mapopoppwBel) to xarifdivo ehatiolo mpémer va aoxnBel emdvo
T, anté GANO odpa (7). To €L Pag), €va altio oV TEOKAAEL TNV TAQANGQ-
QWO Tov.

Cevird, ywo va mooapoe@ndel éva odpa, toénel va aoxnBel endvo tov a-
76 Ghho odpa €vo o.iTio Tov oralel TV TaEAPSEPWOT| TOv.

To aitio mov emidod endvw o€ €va odua amd dido odua, pe amoréleoua va
TPOXAAEOEL TIY TAQAUOPPWOI] TOv ovouderar dvvaur.

AP,
B2k
)
<
5
10T\

I3Eh



Ly L1e.

6) ‘Otav ovyrpovovran dvo avtoxivita (o). 1.1€), 16te TavTd)EOVe CANG-
Couv ot To(UTTES TOUG %ol OVYXEOVIS TAQAROQPWVOVTaL. AUTS onpaiver Ot
wdmow aima enEdpaoay oto €va and 10 GALO auTorivITO %Ot TEOXAAETAY T
petafol] me T Tog KoL TNV TaQapSp@oT Tov ®abevaoc.

To aitio mov emided o€ €va ®IVOUUEVO OWUA A0 dAAO XIVOUUEVO OGHUA, UE a-
motéAeoua va peraPinbel n tayvtnrd Tov xOU TAUVTOYQOVA VA TAQAUOQPWOE]
ovoudCerar dvvaun.

Hgoooyr:

ZUppwva Pe To Taeatdve progotpe va ddoope tov eEg 0plops mg dv-
VAPEWG:

Avvaun ovoudlerar xd0e aitio o omoio av emdpdoet endve o’ éva odua axd
dAAo odua umopei va to Ocoer oe xivnon (av nesusi), va To orauatijoct (av xi-
veitat), va aAdd&et v xarevbBuvvon e TayvtnTas pe Y omoia xveirat, va
alddEer o ugrgo s TayvTNTAS TOV, YA TO TAPAUOPPUOEL, 1f TEAOS va TPoxaAs-
OEL OT0 00U OAES TiS UETAPOAES avTés TavToygova.

Hagarrjenon:

Toviope 61 oL duvdpels TEORAAOVVTOL TAVTOTE QTG TOPATO KOl CLOROU-
VIOL TEVW OE OOUOTA. AUTO ONUAIVEL OTL YLO TNV EPPAVION SUVANEWY aTtaLTei-
TOL 1) TOLEOVOT0 TOUAAYLOTOV U0 CWPGTWY.

1.2 Avvdapers exagris ®ou duvdpers ané andotaomn (wediov).

Cevixd duanpivope Tig duvdpews oe do xamyopies:
a) Zug duvdpers eagrs xa
B) otig duvdpelg and andoraon (wediov).

\BP
Lo
)
<
I3
10T\

et



4

a) Avvdueig emagrjs.

Avvdpn enagrig xapaxmoitope (ovopdfope) T dvvaun mov aoxreltal Ot €-
VoL 0ope atd GALO Odpa e TO 0Tolo TO owpe. ATl Poloretal O Gueoy ena-
1. )

H dvvopn P pe myv omoia wBeivan 1o Bayovdxt tov oxfipatog 1.2a eivar
duivayn emagiic, 6mwg xat 1 dovaun Pr pe mv omoia éxetar To Bayovdxt Tou
oynuarog 1.26.

H dvapn Fi mv omoia aoxel 10 avtorivro endvm oto tooxdomto (oy.
1.2y) now to petaxivel etvar dvvapun exagris, omwg exiong dvvoun enagrg ei-
va %ot m dtvaun F» (?1 = —Fz) ™V omoia aorel TO TEOYSOMTO OTO CUTOX(-
VNTO %o 1) omoia TE(VEL VOl OTOPUATOEL TO QUTOXiVNTO.

H &vaun (1o Bdoog Tov opatog) B nov xdpmter 10 o1de0évio Ehaopa &i-

Iy. 1.26.
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Iy 1.2¢. Ix. 1.2n.

vau dvvopun emoagis yio 1o €haopa avtd (oy. 1.28). H dvvaun (to pdpog tov
OWDpPaTog) OV EXTEIVEL TO EAamijoLo (oy. 1.2€) elvan dvvoun emagic yi” avTd.

B) Avvdueic and andraon (nediov).

Avvopn and andotaom yopoaxmeitetol  divaun mov aoxkeiton ot §vo od-
no oS GAAo odpa, e To omoio Gpwg dev Poloxetal oe emopr.

H dtvopn mv omola aoxel o payvijmg N ent tov ehammpiov (oy. 1.20t) xon
70 TEVIAIVEL STV 0 dionog A elvon amd oldepo, eivan dvvaun amd amdotoon
(mediov).

H dvvopn mov aoxel o payviitng oto owdepévio €Aaopo xan To RAWUTTEL €i-
vau dvvapn and andotaon (oy. 1.2€).

H dvvapn pe mv omoia 1 yn €Axer 10 odpa B mpog tov eavtd mg eivan dU-
vaun and andoraon (ox. 1.2n).
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6
1.3 Xagaxtnoiotixd otoryeia dSuvdpens.

1.3.1 Bonbnrixés yvdoeis.
a) T: evvoovue orav Adue dEova;

‘Otav Aépe dEova evvooilpe pia gvbeia eni g omolog éxone cvbaipeta oploet
ta eEnc:

1) Tn Betinn QoG ETOUEVIG HOL THV CLOVITLHY.

2) “Eva onpeio mg, 1o omoio ovopdCope apyii tov dEova. To onueio autd 1o o-
vopdCope xal onpeio avagopds, diétL  B€on B onueiov Tov dEova mpoadlopile-
TOL WG OGS TO ONLE(O OUTO.

3) "Eva dudvvopa 1o omoio €xet ta eEng xapurtolotind otoryeio:

— Ay, v aox Tov dEova.

— ®opd, ™ BeTinr] popd Tou dEova.

— Ahyefourn tyui + 1.

AopPdveton 8e auté wg povada peteioens Shwv TwV SLOVVOUGTOV OV KE(vVTaL
otov GEova xow ovopdLeton uovadtaio drdvvoud tov.

O xx (oy. 1.3a) eivan dEovag tov omoiov 1 Betnr Qopd €xel 0pLoBel and 10 X’
mp0g 10 X, 10 0 elvan 1 agyr Tov (1j To onueio avagopds Tov) xot 1o OM =1 &ivarto
povadiaio didvvopd Tov (m =+1). EEunaxovetalr 6 n gopd and 1o x mpog 10 X’
elvaw n apvnurn gopd tov dEova.

B) Tt ovoudtous yivéuevo draviouaros ue apifud;

Av Bewpnoopue €va opLopévo Btdvucua AB oL éva Betnd aoLBud, Yl 7 mopd-
detypa tov 3, opitope to ywépevo 3 AB va rOELOTAVEL Eva Sudvuopo A Bl (oy.
1.3B) oudgpomo mpog 10 AB xau UE PETOO TOWTAAOLO TG TO PHETEO TOV AB.

Av Bewprioope €va opLopévo didvuopa AB xau éva oeVNTIRO aLBuG, yuo Taod-
Sevypa tov -3, opitope 6Tt T0 ywépevo =3 AB va noLoTdvel €va dudvuopo. ra (oy.
1.3y) avtippomno npog 1o AB xau UE PETOO TOUTAGOLO a6 TO PETEO TOV AB.

Zy. 1.3y.
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Me Bdon 1o napandve ovopdtope:

1) I'wépevo evig daviopatog o pe évav Betxd agBpd A to dudvvopa B mou
Ba eivan opdpomo Tou o % Ba €x€L péro: |ﬁ| =) |&| :

2) I'wvépevo evdg davioparog o pe évav apvnuxd apbué (-K) to dudvvopa ;
mov Ba elvol aviipgomo Tov o o Ha €yEL PETEO: I;l = l —K' IEI

v) Tt ovoudGoue alyefouxrj Tiuif evog duaviouaros;

—_—

Iaigvope to mAixo ALB.' =L (1). Tov apBpd A tov ovopdCope ahyefornri T
M

1oV Sraviopatog Iﬁ: BéBaia ané m oyfon (1) mpoxrimreL: m =\-OM (2).0A
elvar €vag Betndg aplBpdg, Hiém To didvvopa FB, elval opéppomo Tou OM , 1O
omofo opCetan wg 1o povadiaio dudvvopa otov dEova x’x xat 10 onolo Aapfdvetal
wg povdada petTpfioewe Tov A_,B: (oy- 1.39).

, I'E y y :
Maipvope 10 TMino === =K (3). Tov apBué K tov ovopdtope ahyepounn Ty
OM

10V draviopatog l‘,_E,' Ané ™ oxéom (3) mponvmreL: F,_E; =K-OM (4). Ereidn 1o
diudvvopa l",_E; elval avrigpomo tov OM o K efvar évag apvnTnos apLbpds.

Enopévacg, pe Bc’toﬁ 70 O AV PoQovpe vo dddoope Tov eENG 0pLOUS ™G aA-
yePouriic Ty evdg Savioparog AB:

AlyePou] Tipn evég daviopatog AB ovopdletal exeivog o alyefourdg aplb-
nés (+ 1M =) p et Tov omofo Grav mohhamdaowaoBel To povadiaio dudvvopa OM to0v
GEova emdve otov omofo xeltaw 10 AB , diver ac ywépevo to dudvvopa avtd, dnha-
&1 woyeL: AB =W oM , 6mov p N ahyefoixi Ty Tov duaviopotog AB.

Tlgoooysj:

1) I'evind n alyepourn nm] svdg 6mwuouatog Y. AB mapiotaTal pe To ovppo-
ho: AB ométe wxusl.n oy€om AB=AB-OM.

INo duavvopa I‘A LoyveL ) oxéon: l"A TA-OM émov TA N ahyefowrt Ty Tou

TA.
2) Agev npémeL vo pag Btuq:vswow T squ H AB 60 efvar BeTirndg aplBuds otav
0 AB elvat OpGEEOTO TOU OM EVO 1 AB Ba eiva apvmurds aplBude, drav to
E n 0 M A B,

Ey. 1.35.
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AB elvou avtippono tov OM .

) Ti ovoudSoue uérgo evdg draviouaros;

Mérpo evog draviopatog AB ovopdCope v amdhvty T} ™g adyepforrnic Tmig
Tov dLaviopaTog.

ITy.: Av AB = +3, 10 péto tov Ba eivan: |E| =
Av AB = -3,10 uétpo tou Ba eival: |A_B'| =|-3| =
Znueiwon:

Euvvénro eivar ém 1o pérpo evig duaviopatog |‘A_§| elvon Betirndg apBuog not
£X@OEALEL TO Wijrog Tov evBiypappov Tupatog AB.

Zvupoiiouoi: 1) AB = akyefowry Tyni Tov duaviopatog AB. 2) |A_B.| 1 (AB) 1
AB = 10 pétpo tov daviopatog AB (| Xﬁ| = (AB) = AB].

¢) Tt ovoudoue mawa;taﬂxrj moofolr diaviguarog AB o¢ déova x'x.

To dudvvopa AB’ ovopdetar dravuopatini ool Tov draviopartog AB otov
GEova x’x (oy. 1.3¢).

Ipoooy:
H alyefowi i AB' g Savvoponixy mooPoktic AB™ ovopdletar ouviBume
%ot athd wpofoh tov daviopatog AB otov dEova XX,

1.3.2 Kvgies yvaoeis.

H dvvapn eivan éva duavvopotind péyebog. Emopévag, ta yoparmowotnd

otouyeia duvapewg AB (ox. 1.307) elvan T0 YpoxMELOTIRG OTOLYE(D TWV duat-
vuopotroy peyedav, dnradi ta e&rig:

B
1
o M / |
X A B X
Iy 1.3e
X
B
z
Ly. L3ot.
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a) Znueio epaguoyrs Tng dvvduews AB. .

To onueio (A) Tov odpatog (0) oto omoio evepyel n dvivaun AB ovopdCe-
TOUL ONUEIO EQAQUOYIS TNG.

B) AweviBvvon. .

H dietiBuvon ¢ evbeiog X’x mdvw omyv omoio Telvel 1 divaun AB va %i-
vijogL To onueio epagpoyns ms (A) ovopdieton dievBuvom g duvdpewg.
Iagarrjgnon: .

Orav Aépe 6u: «n evbelo evépyewag mg duvduewg AB eivan n evbeia xx»,
evvoovtpe 6t dvvaun AB Teiver va xviioeL o onpelo epagpoyris mg A end-
vo omv evBela xx. H evbBeia evépyewag x'x mg duvdpews AB ovopdCetor xa
popEag ™G duvapems auTic.

Znusivon:

‘O\eg oL mapdhAnheg duvapers €xouvy v da dievbuvo.
y) Poed T duvduews AB.

®opd mg duvdpewg AB, 1 omola aoxeiton oto onpeio (A) Tov owpatog (o)
ovopdCetar 1 goed xatd myv onoia telver n dvvaun AB va uviioel To onuelo
eqappoyiic ms (A). H gopd mg AB eival and 1o A mpog to B.

Znuciovon:

Avo duvdpers progel va €xovv mv dia dreviBuvon alhd aviiBeteg gopéc.
ITgoaoyr:

‘Otav Mépe «ratetiBuvony uag SuVANEws EVVOOURE oLYXEOVWS %ot T di-
guBuvon xow ™) popd .

0) Mérgo (évraom, uéyefos) dvvduews.

Métpo duvapeng eivar évag BeTnde aplBpde pali pe ™ povdda petorioswe
™C. Avtég 0 BeTmds aBpdg eivar  amdhvm T mg alyeforic Tyis ™g
duvapewc.

Me d\a AGywo: Métpo duvdpems eivar 1) awdhum tun ™ olyefouriic -
wiic ™g duvdpems pati pe m povado peterioeds me. .

‘Orav yuo opdderypa hépe 6t 1o pérpo mg duvdpewg AB (o). 1.30) eivar
3 N, evvootpe dun AB €yeL pérpo touthdoo and to pétpo ms A'B° g omolog
10 Pétpo hapfdvetol ioo pe 1 N.

Iy 1.3
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Ipoooyij: . -
To pérpo pag duvdpems AB ovpfoliCetar pe | AB|, eved moMEg @opEs a-
mhadg pe AB 1 (AB).

&) AdyePoixo usrgo dvvdusws.

Alyepowd pérpo duvdpews ovopdetar n okyePounni Ty mg Emvc’:psmg poaki
IE TN povada ustgqoewg ™g. To ahyePoixd pétpo wag duvdpuems AB TOQEYEL TO
HETPO TG OUVANEWS AB al\d o ™ cpoga ™mc xaw ovpBolileTon: AB. “Erou a)
To AB =+ 3 N onpaiver 6m 1 dtvaun AB €xel pérpo: [+ 3| N =3 N »ow gopd
™ Bernii Popd Tov GEova dvw otov omoio xeitan. B) To AB = — 3 N onpai-

veL 6L 1 dvvapun AB €xel pérpo: |- 3| N = 3 N zow gopd mv agvntixn gopd
tov GEova mdvw atov omoio ®eltal.

1.4 Oepelddn) xor nogdyowya peyédn — Oepeldders nor nogdynyes povddeg.

Kdbe otvompa petprioews uomay peyeBaov ovviotator and Oepeldddn
o ToAywya Quotkd peyeédn. Q¢ Bepehaddn pey€dn evég ovomijpartog Aap-
Bavovtar avBaipeta rdmowa guotrkd pey€on, ta orola Bewpovvtal aveSdom-
10, petaky tovg. ‘Oha ta GAha Quowd peyeédn expedfoviar wg oUVaQTHOELS
TV OepeMmddv peyebwv Tov ocuoTHRATOS AUTOU ®a AEYovTaL TaQdywyo HE-
€61 auTol Tov CUOTIHOTOG.

Ot povddec twv Bepehwdov peyebwv Aéyovror BepeMmdel povadeg non
opttovrat xatd aveEdomro 1edmo 1) pict antd Ty dAln. O povddeg Twv mapa-
yaoywv peyeddv opitovrar and 1ig povddeg Twv BepeMmddv peyeddv ot Tig
oy€oelg mov ouvdEouy Ta mapdywya pe T Bepehdddn pey€dn, agol ayvon-
Bovv o aELBuNTIXOL OUVTEAEOTEG TTOU WITOQEEL VL VAQYOUV.

INa mapdderypa n povdada xuwvmurig evépyewag oto S.I. umopel va mpoo-
dropLoBel xaw amd mv eElowon:

EK=%m-u2 1)

H pdCa m petpeiton oe kg evad 1 toximre o m/s. Iagaieimovrag tov a-
oBpunTné modamhaoweoni 1/2 omyv eElowon (1) Bolonope S, N ®vnuny €-
vépyewa petpeitan o joule (ttovh):

1kg- (lm) —lkg —ljouie—lj

IMahawdtepa xONOLHOTOLOVVTOY 6Ldtpoga ovotjuate povadwy, 6mwg To
MKS, to CGS »at 1o T.Z. Zrjuepa, o diebvij xhipoxra, YENOLHOTOLEITAL TO
AeBvég Zvomua Movadwv S.I. (System International) mouv Aéyeror xon
M.K.S.A. 210 ovompo autd, og Oepelddn peyédn yio m pnyaveey Aapfdvo-
LE TO Wijrog, T pdla xal 1o Yedvo. Ou BepeMaddels povadeg Tov CLVOTHUATOS
S.I yia o pmyaviry elvol:

AP,
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1) To pérpo (m).

2) To xMGSypoppo patag (kg 1 kgr) (wovtar pe m pdto o moomimov ytho-
YOdyy0v).

3) To devrepdhremro (s 1j sec).

1.4.1 Movdda dvvdusws. Zvotnua S.I. (Aiebvés Zvotnua).

Movdda petpiioews duvdpews oto S.I. eivar 1o 1 N (N: Newton). H ddvaun
dev elvan Bepehddes péyebog tov S.I., adhd moQdywyo Yo T0 oVompa CUTE.
Emopévmg to Newton (1 N 1j 1 Nt) dev eivor Oeperuddng povdda tov S.I., alhd
TOEAYWYOS HOVADQ Yot TO OUOTUA CUTO.

Ed& Ba ddoope €vav mpooeyyound opopd tov 1 N: Mia dtvaun eivar v-
vapun evég Newton (1 N) érav eivan {om pe 1o 1/9,81 mg duvdueng pue mv omoic
é\xetar amd ™ yn 1o mEdTumo xmSyoaupo udtag (1 kg) oe 16mo yewypagurol
mhGToug 45° %o 0To Tpog Mg emupdvetag mg Odhacoag (g = 9,81 m's?).

Znueiwon:

Mio dtvopn eivon ddvapn evog xrhoypdpupov duvdpewns (1 kg* 1 1 kgf 1 1 kp);

6tav eivaw (on pe ™ ddvaun pe mv omoia éAxeral ams ™ yn 10 MEGTVIO
xdyoappo pdtag (1 kg) ot témo yewypaguxot hdtoug 45° xat oto Yyog e
emupdvewag me Bdhaooag. Ilgopavdg wyvel n oxéon: 1 kgf = 9,81 N= 10 N.

ToviCope 61 10 UMSyQoupo duvdpemg propel va xonoworomBei wg po-
vada perprioewe duvdpewv, ol dev avijrer oto Aebvéc Zvompa.

1.5 Zratux pérgnon tov dvvdpeov.

1.5.1 I'evixd.

O dvvduseis pergotvvrar and Ta amoreAéouard Tovg. Avo duvdpelg Bewgovvral i~
0gg, edv mpoxolotv TV avn| eEAaoTirY TAQapSEPMOY 6Tay EVEQYOUV Ve oto (BLo
odpa ®oL xatd Tov (0o 1edmo (idLo onpelo epappoyis, (dra dievbuvon ol popd).

Mio. S vvopn F eivar Simhdowa g F, av emeépel mopopdp@mon REToLov ohpa-
105 (oM pe ™y magapdopwon, mov Ba empépovy dvo duvdpelg (oeg pe myv F', mov
Ba emdpdoovy mave oto dro odpo xatd Tov (o 1eémo. Avaloyo opiletan 1 ToL-
mhdowa, Tetpanhdola ®.0.4. Svvaun F puag dhing duvdpews F'.

Znueiowon:

‘Otav ot éva ehanjolo emdEAooUY OQLOPEVES SUVANELS, TEOXRAAOUY OQLOUEVEG
emunrivoeLs Tov ehamplov avtov. O empnrivoels Tov elamelov (Yevirdtepa oL
NOQOPOQPWOELS TWV EMAOUATWOV) EIVOL OVAMOYES TTEOS TLE DUVANELS TTOV TIE TEOXA-
Aovv, agxel ou duvdpels avtég va uny vrePfovv wdmola Tiur, TETOL WOTE VO PTo-
QOUV Ta EAOTQL VO ETAVEQYOVTUL OTO WjrOg IOV fyav T, tav Taouy va emL-
dpouv ou duvdpeis (vépog Hooke).

1.5.2 Avvaudusrpa.
Ta duvapdperpa eivar dratdEelg pe tg onoieg petpovpe g duvdpers. H pérponon
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N
3 a
10
20
30
40
£|
60)
4kp
Iy. 1.5a.
Lx. 1.5P. Ly. 1.5y.

twv duvdpewy mov yivetal pe ta dSuvapdpetpa ovopdietal otanky pétpnon Twv du-
VOUEWY .

H Aewrtovpyia tov duvapopétomv ompitetor oto véuo tov Hooke, ovpgwva pe
1oV onoio: av and éva ouyrexpuévo ehatjolo eEagmioope Sadoynd g duvdpes 1 N,
2N, 4 N zh. (oy. 1.5a) ®al exdve omy xhipaxa, onpewdoope tig B€oeig Tov dein
pe 1, 2, 4 ¥k, avtiotoya, téte Oa €xopue éva fabpovounuévo duvapduero.

Av twpa 010 (1o ehamjoLo aoxijoope pia dyvmory divaun xo o delntng €AOeL
ot B€om 2,5, téte n dyvwom dvvaun eivan 2,5 N,

Ta dvvapdpetpa Twv oyxnpdrtov 1.58 xo 1.5y yonoipomolovvral ®uplmg yuo ™
nétponon peydhmv duvdpemy.

1.6 H dvvapn eivar davvoparixnd péyedos.

H dbvapn eivor dravvopatind péyebog, diom 1o anotéheoud mg dev eEap-
T PGV Ot TO ETQEO TG, MG %o artd T dtevBuvon] g ®at T goed Tg.
Zto oyfjua 1.6 TapamEovUpe 6Tt Ta ATOTEAEOPATA TWV TOLWYV dUVAREWY

an\s
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Iy L.6.

P, P,
Ly. L.7p.
X A r A B M N X
Ly. 1.7y.
E Z H S} K A
% - X
Ly. 1.78.

Fi,F2,Fs elvan dopopeTnd, av xau oL TELG AUTES duvapelg €xouvv (oo pé-
10. Auté ovpPaiver yiati: 1) Ou duvdperg Fi zau F» eivon duagopeTinég dom
éyouv idua pétoa non drevBuvom adld duapopeTin opd now 2) n Fi eivou
SdropopeTini.and Tig F; wav F2, 8161 1 StevBuvon mc xaw m good m™mg dev ov-
UITETTTOUV UE TV -Gmeﬁevvcm ®AL TN QoA TV F »xau Fa.

1.7 llegunrdioers duvdpeav.

a) Zvverinedeg Ovvduelg.
Zvveninedeg duvapels ovopdLovran ot duvdapels Twv omoiwv oL opEeic xKei-

vraw endve oto dLo eniedo, Gmwg ot P,,P,,P; (ox. 1.7a).
B) Zvvreéyovoes dvvdueis.

Zuvrpg€yovoeg duvdpels ovopdfovror ov duvdpels Twv omoliwv oL QOQElS
ouvvavtdvion oe €va anueio (oy. 1.78).
y) Magdiinies dvvduets.

IMapdMnhes duvdpueg ovopdLovrar ov duvdpels, Twv omoiwv oL Qoels i-
vou TapdAMnhes evbeieg (oy. 1.7y now 1.79).
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0) Zvyyoauuixés dvvduets.

Zuyyoamurés duvdpels ovopdfovral ou duvdpels ov €xovyv tov o go-
p€a (oy. 1.7¢).
&) Oudggomes dvvdusig.

Opdppomeg duvapels ovopdtoviar ot duvduels mov elivan wopdAAnhes 1
ouYYQapURES xau €xovv v da popd [(oy.1.70t (a) #aw (B)].

ABTTTA, KATTMN

ot) Avrigoomes dvvdueig.
Avtippomeg duvauels ovopdfovrar ot duvdpels mov eivar mapdiinhec 1
ovyypapureg now €xovv avtiBeteg popeg (oy. 1.70).
ABN TA-EZT HO
&) Toeg dvvdueig.
“Toeg duvdperg ovopdfovrar ol duvdpelg mov €xovv Ty iduo devBuvon, v
(1 oo o foa pétoa: | AB|=|TA | [oy. 1.7n(ct)], | EZ |=|HO | [ox. 1.70 (B)].

A r E Z A B e H
X' . & %
Ex. 1.7e.
A B r A
(@) e -
ABttIA
N M A K
B) e
KA ttHE
Ey. 1.70t.
A B
A r
5] H E 74

ABHIA — EZ HHO

Ly. 1.7¢.

VB2,
.7@ i‘rv
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A B
(a)

r A
e H zZ E
® = b
Ly L79.
P, Py
Ly, 1.70.

n) Avribereg dvvdueig.

AvtiBeteg duvdpels ovopdlovrar ou duvdpers mov €xovy my B dievibuv-
o, (oo pétpa arhd aviifetes popéc (oy. 1.70).

|OP1|=|0P2|, OP;=-0P;
1.8 I'oagux1} rapdoraon dvvdpens.

H &bvapn eivar dravvoponnd péyebog. Emopévag pio dvvapn mopiotaton
yoagwd pe €va dudvuopa, 10 omolo eXQEALel Gha To XOEAXTNELOTIXG TG
orouyeio.

Av 1 dtvapn F ropiotaron pe To Sidvuopa AB (ox. 1.8), t6te:
1) H agyij A tov draviopatog AB OVTTIOOOWTEVEL TO OMpELO EQOQUOYS
m™m¢ duvdapewg F.

2) H evleia x'x eni g omolog ®eitanto didvuopa AB TOELOTA TO POQEX
mg duvdapews F.

3) H @opd tov draviopatog AB (amé A mpog B) expodlet (maQLotéver) m
@oed g duvdpens F.

Iy 18.
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4) To urxos (AB) Tov dravioporog AB, 10 omo{o petositar pe %atdAny
RAUORO OVTLTTQOCWIEVEL TO p.etgo mg duvdpewe.
Av 10 PO ™S auvauawg F eivon 20 N %an v 1 mm cwumouxsm oe dUvaun

1 N, 16te n Svvoun F Oa mopaotabel yoaguud pe €vo dudvuopo AB ijrouvg 20
mm.

Opoiwe, av 1 cm avriotogel oe dbvoun 1 N, téte n dvoyun 20 N Ba mopa-
otoBel pe dudvvopa 20 cm.

1.9 Avvapn aoxovpevn o€ éva odpa eivar oloBaivov davvopatino péyebog.

Av uia 6vvaun, mov aoxeitar 0’ éva onueio OTEQEOU GGUATOS, TN UETAPEQOUE
mdvw oto pogéa T aAAdlovras €rol uovo To onueio epaguoyrs TS, TOTE TO amo-
1éAeoud e mdvw oto owpa Oev ueTafdileral.

Emopévwg prrogoipe pio dvapun F (ox. 1.90) mov aoxeiton oto onpeio A
TOU OMOUOTOS VAL TNV CLVILXOTOOTHOONE PE puet GAAY dtvoun Fi, 1 omolo ExEL:

1) To id1o pétoo pe my F.
2) Tov duo ogéa pe v F.
3) Tnv da popd pe mv F, aAdd onueio epaguoyiic éva dido onusio B tov

oduarog. Aniadif: Mia dbvoun mov aoxeital 0e OTeEQES owpa eivatl oobaivov
Suovvoponnd péyebog.

H rapandve mpdtaon avagéetar ouviifag wg Bedonua ™ petagpopds (1M
oMotoewg) duvdpems endvem OTo POPE TE.
Andoeibn:

“Eotw 6m oto onueio A evig otepeot oopatog (oy. 1.98) evepyel n dvvopn F.Av
ot éva d\o onueio B tov wilov obpartog epagudoope g duvdpelg Fi xou Fa mov é-
YOUV QOQEX #at HETQO TO (dlo pe v F oadd n Fi etvau OPGEQOTN OGS TNV F evi m
F, eivau avtippomn mEOog TV F, 161 10 OMOTELECNOL TG F dev petafdihetar. Avté

4y

Ly. 1.9p.
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oupPaiver, eneldn ou o duvdpeg F xa F, aMnroeEovdetepivovial. “Eto, progotpe
VO. QITOPOREUVOE TIS OUo owtég duvdpelg F xa F, , omdte avo owpo Ba peltvel pdvo 1
Sivapun Fi egagpoopuévn ato onueio B. Agdadi To amoréieoua g F oto odua eival Ta

idio eite efval epaguoousvy aro onueio A eite aro onueio B, agxei va unv alldEer o pogéas
7115, 1] PoQd TIS XAt TO HETQO THG.

1.10 OepeMwders ayés (mgordoers) Tng oTaTixis.

H otamxn Tov vhirot onpeiov xow Tov OTeQEoy Orpatog omeitetan (Bepeha-
vetau) oug e&Ng apyEs:

1) Av oe éva vAxd onpeio 1) oe €va ompelo oTEQREOU oWpaTog coxnBolv dvo
duvapewc F1 xou F2 mov éxouv: o) Tov idio pogéa, B) 10 idio pétgo (| Fi|=|F2 )
xnow avriBem popd (oy. 1.10a), Téte oL duvapels auTtég L0OPEOTOTY.

2) Av dvo duvdpeig Fi,F2, mov aoxnBoiv oe &to ampeiar (A, A;) evéc ote-
pe0U odpaTog xaw éxovv: a) Tov (dto popéa, B) to o péroo (| Fi|=|F2|) xauy)
avtifem popd (oy. 1.10p xau 1.10y), Téte oL duvdpels avtég LwopEomovy, dnhadi
dev emupégovy petafolr] omv ooporia 1j ®ivnom Tov elyE TO OWpa TOLY TV G-
O%N0Y) TOUG.

3) Kavévag 1 agyr} tov tagadnroypdppov tov duvdapemy.

O xavévag Tov maparinhoyodppov opitel Ta &g

Edv bvo dvvdueic o omoies magioravras pe a duaviouara OF, xat OF, (oy. 1.100)

aoxovvrar avo ido onueio O, Tére To ddvvoua O To omoio eivar 1 diayBviog Tov
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nagalinioygeduuov (OF ZF,) to omoio €qet mpooxeiueves mAevees Ta diavioua-
TQ E}' xau O_I_?; TAQLOTA T1 OVVIOTAUEVY TWY 0U0 duvduemv a‘; xau ﬁ; .

1.11 Agyr} dpdoeng xar avidpdoewgs 1 Toito aiopa (vopos) tov Nevtova.

H apyi dpdoewg raw avudodosws opilet ta €

Av éva odua A aoxel pia dvivaun F | endvo o¢ éva dido odua B, 1ote xat 10
odua B aoxei Tavrdypova oto A pia diin dvvaun F 2. Ot dvo avrés dvvdueig
Fixa F &yovv Tov Do @ogéa xat To idto ugrgo aiid avriberes @ogés (oy.

1.11a).
Ta 8o ovpata A zow B propel va Bploroviar o eragn (oy. 1.11a), ondte

oL duvdperg F1 zav F;eivon duvdpeig emogric. Mmopel Spwg naw va unv Poi-
oxovron og emagn (oy. 1.11D), omdte o duvdpels eivar duvduels and andota-
on. Aépe ouviiBmg 6T oL duvdapers auTtég eival «ioeg raw avTiBeTES».

Av e 10 dAAHTUAGS pog aoroope pia dvvapun F| endvo ot éva éhaopa (oy. 1.11y),
TOTE %o TO EAaOpa aoxel EMAVW 010 SAXTUAG pog pia Svvaun F,.

O duvdperg Fi o F» €xouv Tov (do popéa nal 1o dlo pétrpo, orhd oL popEs

Tovg eivan avtiBetec. Ou duvdpeis Fy xan Fa efvan duvdpels emagrc (oy. 1.11y).
Endvo og mhomjoeg ompilloviar o payvijime M xaL 1o owdepévio odpa X (oy.

1.119). O poyviitng M élxel 1o odpa X pe divopn F) ®ou 1o ompa Z €AreL To poyvim
M e Stvopn Fa.

A B A B
Fs Fy Fs . . Fy
Iy L1la. Iy. 1.1
Fz F]

Ly. L11y. Zy. 1.116.
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- - (B) :
F F
F1 =F 2
Uiz,
0] 0

(A)

Iy 1.11e.
7
A
A
s
B
Ly. l.11or. Ly. L11%.

Ou &vo duvapelg Fi % F) €xouv 1oV B0 popéa nau 1o o péro, ohhd. oL popéc
toug elvar avtiBetec. H dtvapun F\ mov aoxefton omé 1o paywnim M oro odpa Z avayxd-
CeL To odpa T (poli pe tov mhamijoa Tov) va. xvelton og Ta HeEud. Toawroyodvas G
HVElTOL IPOG TaL 0pLOTEQRG O payvifene M (noki pe Tov muwmipa tov), eE owtlog mg duvd-
HEWS ﬁz,rnvonoia aoxrel erdve Tov 1o odpa .

O duvdpeig F, = F2 om0 agdderypa tov axijpatog 1.118 eivon duvdpeis and omnd-
oTaon.

Tagarngrjoe:

1) Ou duvdpes epgavitovron wotd Cevyn.

2) T &dtvapn Fi, v onoio aoxel o dvBpwmog A mdvw atov B my ovopdCope dpdom,
®ou ) Suvaun fz,n]vonofa aoxel 0 B endvo otov A, mv ovopdlope avridpaom ®ou o-
viiotpopa. (oy. 1.11€). To dlo wyler row omy repimrwon Tov oyfjuortog 1.11ot.

ITgoooyrj:

Agv moéneL va pog duapetyer 6t 1 dpdom Fi »a 7 avridpaom F2 aoxovvial enéve
ot diagpogetind odpata (1 F, oto B and 1o A, wown F, 010 A ané 10 B) 1 pe diho Ay,
n Spdon xeu  aviidoaom dev aoxovvion ovo o odpa, dnhadii Ta onuele epapuoy
TOUg avijrouy oe dio dlapopeTnd oWpaTo.

Tdom vijuatos.

Av oopo. £ fdpoug B (oy. 1.11€) eivar npepaopévo pe vijpa and otabepd onpeio

O »ou wopgomel, Téte To jpa déxetal and emagr wdmowa divapn A ané 1o OWP %ot

B,
Lo
)
<
5
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ovvenas 10 owpe déxetan my avidgaon T avnic (T=-A). Tn dvaun T mov

aoxelral 0To oWpe and 1o vijua v ovopdlope o tov wipatos. E@’ 6oov 10 odpo

LOOQOTEL EYOLE: T=-B. Zuvemog 1o jpa déxeTon amd to owpa dpdom A {om pe 10

pdgog Tov B.

1.12 T'evizd megi ovvBéoens duvdpenv Tov aoxXovvTaL 08 EVa GTLEID OTEQEOY
oopatog 1j o€ éva vixo onueio.

1.12.1 Bonbnrixés yvdoeg.

a) Tt evvoovue drav Adue diadoyixd diaviouara;

Evvootpe dvo 1 teploodtega Sraviopata wov 1o T€hog Tov ®aBeVEg OUNTITTEL e
™V Ay TOV ETOUEVOL.

Ta Staviopato AB, BT, TA, AE &ivau dwadoyxd (oy. 1.12a).

Ta daviopata ﬁ, I:'s,_l'; eivon dradoyund (oy. 1.128).

Ta draviopato m, ﬁ elvar duadoyza (oy. 1.12y).
B) g xabiaroviue dvo 1j megioodtega diaviouara dtadoyixd;

"Eotw 6m €yope to davioporo a, ﬁ, ? (oy. 1.128). Ané éva Tuyaio onuelo A
maipvope To didvuoua AB 1010, GoTE AB =t A6 TO TELOG TOU AB , Onhad and o

/B\ /

A

E
Iy 1.12a.
Al B, r
Ly. 1.12B.
As [ Bs
Iy 1.12y.

Sy
\

A

o}

Iy 1.126.

AP,
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onpeio B, maigvope to duidvvopa BI" t€1010, (YOTE ﬁ:ﬁ.Anétotélo-;m BI, Onhadni
o6 To onpelo T, maipvope 1o Sudvuopa A 1010, Gote TA = ; ;

Ta Suviopato AB,BI,TA mov efvan Suadoynd avamgoownetovy To Suoviopato
a B, y.
Znueivon: L L

‘Otav Aépe 6n to AB, Bl TA  avimgoommevowy aviotoimg o a, B, Y EVVOOUpE
61 owed Exouv Gheg TG LOLGTITES TV a, ﬁ, ? avtiotoLya.

Zvo opijua 1.12¢ qaaivstatmﬁgmA_'B ,TA roréomoay duadoyind m, ﬁ .

Zro oynfpa 1.120t paiveton g w0 AE, ZH ratéomoay dadoyird A1_E,., E,_H; :

) Ti evvootiue drav Afue dfgotoua diadoyixav diavvoudrov;

Evvooipe 1o Sudvuopa mov €xeL agyri mv gy Tov pdtov dtaviopatog kot TEAOS 1o
TEAOG TOV TEAELVTOIOV.
To dBgowopa Twv dadoyiway davvopdrav tov oyfpatog 1.12€ elval o AE xau Yo

— o e m— —

va 1o dnhwoope owtd, ypdgope: AE=AB+BI'+T'A +AE.
Tevidrepa, av €ope omowadimote duoviopara, yuor mopddstypo To a, B, 'v (ox.

-

1.12n) »ou ndgope ta (oo tovg dradoyird daviopata AB=q, Bl= B, TA= y, 10

A B r A
” ] AB; = AB
Ay LB M1 B,y =TA
Ly. 1.12¢
A E H 4
” T ByEq = AE
2 & Eiy= 2
Iy 11207

N
)
j

Iy. L12¢. Ly, 1121,

AP,
B2k
)
<
5
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dBgowopa AA TV AB, BT, TA Myetow dBpolopa T a, ﬁ y %o YOdQopE: A=
u+ﬁ+y
Znueivon:

1) To dBpotopo dovuopdtov AEYeTaL Kot YEWPETOWO dBpotopa 1 o dtovvopatnd
dBpowopa. Eniong, 10 dBpowopa Sravvopdrtov ovopdietal row diovuopomxy ouviotapé
v dovvopdtwy ovtdy. Zto eriua 11210 AE elvan 7 Sravvopanr} CuVIoTOpEVT TV

— — — — — — —

Suavvopdtwv AB, BT, TA, AE. Ta dwaviopata AB, BTN, TA, AE ovopdfovrot davuopo-

THES OUVIOTWOES TOL SLoviopaTog AE (oy. 1.12€).

2) Tv onpaiver 6tav pog Aéve va mpooBéoope dwavioparto, yor TOQEAEdELYpO To
AB, BT, TA,AE (oy, 1.120);

Inuaiver 6n mpémer va Poodpe to Svvoponxd GBpowopa twv  davuopdtov
AB, BT, TA, AE , hadij va foodpe 1o AE .
0) Il mpoobstoue draviouara;

To dxvvopomxd dgolopa dio 1j TeQLocotégwy davuopdtwy To felorope ®uping pe
TOUC IO HATW TROMOVS:

1) Kabiorovue ta diaviouara dradoyixd.

To dudvuopa ov 1 oy Tov eiva 1) gy Tov ATV ®ou TEAOS TO TELOS TOV TEEVTO-
ou Twv ﬁmboxmu’w Savvopdrov givol 1o ciﬁgowu.a QUTAV.

Iy. To AE. (oy. 1.12%) elvon o 6Bpowopc Twv AB, BT, TA, AE .
To AA (oy. 1.12n) eivou to GOoLopa Tav a, B y.

Todpope: AE = E+l—3_l:+I‘_A.+?E AA= u+ﬁ+y

To AT (oy. 1.120) ewazmdﬂgowuatwvAB Bl xau Ygdcpoue'ﬂ"— AB + BT .

To A, l‘ (ox. 1.121) eivan 10 @Bgowpa TwV ﬁ;,ﬁ HOL YOAQOUE: ﬁ =
AB, +BT, .

2) Me pdom vy agypf Tov magadinioyedppov.

TINa va feovipe to dOgolopa Twv o xar B maipvope éva onueio A (oy. 1.12w). Katd-
mv opvoue Ta dioviopota AE=a o AB= ﬁ. To dudvvopa AL mov 0piCeL 1 Suorydd-
Viog Tov Tapolknhoyodyon, To omofo €xer mhevpée (AE) = |a | xau (AB) = |B | eivaw o

dBpolopa Twv davvopdtnv a %o 5: A—£=E+B.

A B

¥

Ly. 1.120,

Ay (] B

Iy 1121

AP,
B2k
)
<
5
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o4

Zy. L12wa. Ly L12uf. Ly L12vy.
&) Ti ovoudGoue dtaqogd dvo omorwvorjmote diavvoudrwy a xa ﬁ;

Ovopdtope dopopd Tov doviopatog ﬁ and 1o Sdvuopa a éva dudvuopa ; ,T0 0-
nolo mpoouBéevo oto E divel wg dBpolopa 1o a, dnhadii: ﬁ+;} =a (1).

Amo m oyxéom (1) mpoxrimteL n oxéom: a —ﬁ = ; (2).

H nopéotaon o —P ovpBoliter m Sagogd. tov p amd 1o & 1 6mag ouviiwg Aéue
™MV agaigeon Tov SlviopaTog ﬁ oo 1o dudvuopa a .

To y pmogei va :rgox_[frpe: xard tovg ebijg 6vo Tedmovg:

1) To dudvvopa y 1o omoio €xel agyn to Téhog tov B *au Téhog 1o Téhog Tou
elvat auté ov Cnrovpe, duotw: E+ i; =a (oy. 1.128).

2) An6 10 Téhog TOU a (oy. 1.12vy) gégvope dudvvopa (oo mpog 10 — E To dudvv-
opo. :{ 70 0mol0 £YEL 0OYY TNV ALY TOV PR 1éhog 10 Téhog TOv — E glval aut6 mov
Cnrodpe, dudn: a+ (—E) = i; 1 o —ﬁ = :{

Znueiovon: ) ~

ZuwiiBwg ovopdlope dragopd Tov B amd 1o a 1o dudvvopa mov Bo TEoKTYEL oy

oo @ mpooBéoope To avriBeto Tov fi , Omhad o+ (—ﬁ) = ; :

1.12.2 Baowxés yvooes.

‘Otav Aépe ovvBeom dvo duvdpewv OA xai OB (non ®rot' EMEXTOON NEQLO-
COTEQWV) TTOV COROUVTOL OUYXQOVIWS edvm ot €va onpeio O otepeoy owpa-
105 (1] Endve o€ €va vxo onpeio O) evvoolue ™V avrixardoracn vtV and
uior GAAn Stvvapn O , ) omolo Bar EMPEQEL TO (D10 MOTEAETUC TTOV ETUPEQOVV
avtég, otav povov avmi (dnhadi n O_f) emdpdoer oto (dro onueio O (oy.
1.1219).

H &dvapn 0% mov WTOQEL VO avTIXOTAOT{OEL OO0 duvdpelg OA xav OB
(#on ®ot' enENTOON TEQLOOOTEQES) MOV aoxroUviaw emdvw ot €va anueio O

AP,
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<
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Ex L.12ie.

OVOGLETOL oUVIaTauévn TV duvipewv avtdy (dhadr twv OA xai OB ).
Avo Suvdpeic OA %o OB (non %ot EMEXTAON TEQLOOOTEQES) IOV CLOKOV-
via endvo oto (do onueio O ovopdLovian ovviordoes c duvdpewe O, 6-
TOV AUTEC €X0VV ouvLoTapév T dbvapun ovni (dnhadi my O ).
Znueiwon: -
‘Otav Aépe howmdv 6 oL OA xou OB efvau OUVLOTAOES TG 02 ewocrupe (o) a‘u-—

TEQ £YOVV OUVLOTANEVT) TNV O=. ‘Otav Aéue 6n ouvBétope Svo duvdpeig OA xau OB
(row »at' enénTOOT NEQLOOOTEQES) MOV aoxovvial oto onuelo O, foionope (mpoadio-

pitoue, ®rabopitope) ™ ovviotapévn O Twv OA *aLOB.

Av enl yp6vo t éhrope pia fdora (oy. 1.12ie) pe duvdperg F=0A »a F=0B s
16te 1 Pdono petaxwveitol and m 8éon I' om Béon A. ®égvope ™ Pdona wdhl om
0éom I »aw v élnope pévo pe ™4 duvaun 0. Av n Pdona éMBeL and ™ 6 Bém] I om
Bécrq A péoa og ypbévo t, Tote 1) Oz eivar n o'uwmap.évq TV duvdpewv OA =F, na
OB = F; .01 F, naw F» efvan o OUVLOTAOES TG o=.

1.13 Zvvleon dvo duvdpewv OF; xa OF; mov aoxovvrar 070 idio onpeio O
®naL oynraticovy yovia @.

a) I'oa@ixog mpoadiogiauog g or.
1) MéBodog ue Tov xavova Tov wagaiinioyeduuov Tov dvvduswv.
“Eoww du 1o pérgo mg OF eivan |OF 1| = 200N #awmg OF2:|OF2| =300 N, 7

AP,
B2k
)
<
5
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o
0 i s
—
45°
F. F.
1 2 Fé
Zy. 1.13a. Ey. 1.13p. Zy. L13y.

ywvio d& ™ omoia oympatitovy ot OF, xaw OF; eivow: @ = 45° (ox. 1.130).
Karooxrevdlope ®atd 1o yvowotd and m yewpuetpio pio yavia 45°, Me xhipa-
%0 1 cm £ 100 N yapdooous el Twv mhevpdv mc yoviag ¢ ™ dtvaun OF, pi-
%oug 2 cm ®ou T dvvapun OF, wijrovg 3 cm. Karémv oynuariope 10 magohnAs-
yoappo: OF; 2 F,. H dioryévioc O tov apehhnhoyodppou OF, L F, moouotd )
CUVIOTOPEVT TOV OF, xa OF, . lNa va naBoploope 1o PéTEo g oz, UETQOUNE

10 pjrog m¢ €otw 6m awtd eivon 4,8 cm. Apa 10 UETEO TS O eivow: |OZ | =
4,8 100N = 480 N.

2) MéBodog Tov :toj.vyaivov TV ﬁvva,umrv

“Eotw 6n 10 pétpo mg OF; sivau: |0F; | = 200 N #ow mg OF;: [0Fg| =
N, evd 1) yovia @ v ontoia oynpoatiCouy ot OF, xm OF; sivau: Q=45

Koraoxevatope pio ywvio 45° (oy. 1.13). Me ®hipaxna 1 cm 2 100 N xapdo-
OOPE T TV TAEVRWV TS Ywviag ¢ T divoun OF; wirovug 2 cm xow ) dbvoun
OF, wijrovg 3 cm.

Katémy ané 1o ompeio O gpégope ™ ddvaun OF, oA, opdpporn
%o (oM vEog ™V OF, (ox. 1.13y). Ané 10 wépag Fy" mg OF, (EQONE ™ dUvapun
F F, mogdiNnh, opdegom #au ion mgog v OF .

Evdvope 1o, onueice O” xaw Fy', ordte 1o dudvuopa OF- OPLOTAVEL et HU-
vaun, 1 omolo efval 1 CUVIOTaPEVT TwV OF; xau OF;. Metpotpe 10 wijrog mg
OF: nou €0t 6110 Botowxope 4,8 cm.

To péroo mc O'F; eivon: 4,8:100 N = 480 N.

B) Yrnodoyiorixnds mpoodiogiouds tig ovviorauévs X .

1) YmoAoyiouog tov urgov g avvw'ra,m’mgf 2
“Eotw 6n didovraw: a) O duvaperg OA =F, »aw OB=F; »au B) n yovia ¢
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oV oyNUaTiCovy autég peta&l Toug, xau Inteltan va vrohoyloBel 1o uétgo g

owviotapévng 2=0T (oy. 1.139).
Egapudtope 10 vépo tov ovvnutévou oto toiywvo OBI xou €xope:

(OI')? =(0A) % +(OB) > -2 (OA)OB) ovv (180° —@) xat
(OI)? = (OA) * +(OB) 2 -2 (OA)OB) - (—ouve)

(OI')? =(0A) 2 +(OB) * +2 (0A)(OB) ovve

(OT) =+,/(OA)’ +(OB) > +2 (OA) (OB) owvgy

5l = +y[FiP+ [FoP 42l - [Falowvep (1)

Ané ™ oyéon (1) vwoloyiCope 0 péTEO |§| ™G OUVLOTAPEVNS 3 twv du-
vapewv Fi xan F2, drav 8idovrar ta péroa Toue.

2) KaBogiouos tns dtevBuvoews tng ovvioTauevns z.

H d1evBuvom mg ovviotapévng 3 rnaBopiCeton amd m yovia 0, (oy. 1.138)
™V omoia viohoyitope wg eEg:

IMooPdarhope ™ =0l endvo om dievBuvon me Fz = OB, ondte éyope:

I'A
0=— 2
o= (2)
Emiong €xope:
TA=F; -nue 3)
OA =0B +BA =F, +F, ouvgp 4)

And ug oxéoeis (2), (3) »au (4) vrohoyiope ™y epamtopnévn ™ yoviog 6:

o
>\ oy
';'I"II- E=] >
f(%. My \
Iy
"é \‘\v\
- ———

Ly. 1.133.
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F; -nuo
F, +F, ouvgp

eql =

Amé v 9B vrohoyiCope ™ ywvia 6, n onola xaBopitel ™ dievBuvon ¢
S (n drevBuvon mc OF 2 Bewpeiton yvoory).

1.14 TvvBeon dvo duvdpewv mov aoxovvrar oto ido onueio xaL ov qogeig
Tovg oynuatitovy yovia 90°.
a) Foapuxf uébodog.

"Eotw 6t ou @opeig twv duvduewy OF, »a OF; eivou ot NuLevBeieg ox
®Ow Oy avtioTorya xau oxnpaticovy yovia ¢ = 90° (oy. 1.14).

Eniong éotw 6n 1a pérpa twv OF; non OF; sivau: 1@1 |= 3000 N now
|OF2| = 4000 N.

Me xhipaxa yo wopdderypa 1 cm = 1000 N yapdooope:

1) IIéve omyv ox éva 6u1w0ua OF, uwijxoug 3 cm. Avtd maQuotdver T Ov-
voun OF, mov €EL LETEO |0F| |= 31000 N= 3000N.

2) ITdvw omv oy €va didvvopa OF» wirovg 4 cm. Avté ToQLOTAvEL TN OU-
vaun OF; mov éxu UETPO |o_1='21— 4:1000'N = 4000N.

H 6|,ayva0g 0% tov nagorinhoyodupov OF,ZF, napwotdvel m ovviota-
HEVT TV OF; %o OF;. Mergovue 1o 6tﬁW0|.l0. O3 xau 10 ﬂgmoua 5 cm. E-
TOUEVIE TO UETOO TNG OUVLOTAUEVIS 0% 10v 8to duvdpewv OF, zau OF; eivou
5-1000 N = 5000 N. Zm ovvéxero petpovue ™ ywvia 0 now ™ poioxope 6 = 53°.

Emopévwg, popéag mg O3 eivan EXEIVOS IOV OYNUOTICEL PE TO QOQER TG
duvdpewc OF; yavio 53°.

Y

o
N
x ¥

Iy. 114,
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ZUUTEQOpAL:

H ouwviotapévy O twv OF; xat OF, mov oynuatiovy yovia 90° éxel pé-
100 5000 N %o 0 QoEEag ™S OYNUATICEL PE TO POQEQ TG OF; yovia 0 = 53°.
B) Yroloyiorixij ugfodos.

1) Ymoloyiouog tov ps'rgav 715 0. 0z.

O &vo duvaperg OF, %o OF; aoxotvray oto (810 onueio O xau emopévag

70 HETQO TNG CUVLOTAUEVNG TOUS O diveton and ™ yevixij oxéom:

IO_ZI=+\{la$l|2+Iasz|2+2la.1:1“0_f‘:zlo'wl:p (1)
Tmv nepintmon pog @ = 90° o
ouvvg = ovv 90° =0 (2)

Ané g oyoewg (1) xau (2) Aappdvope:
|0%] = ++/|OF, [*+ [OF P

Av Yo TapddELYpa TO RETRO TG OF, eivaur [OF:| = 3000 N %o ™mg OF,

etvar [OF:| = 4000 N, 6te €Y OUE:

03] = +4/(3000 N)? + (4000 N)?2

I0%] = +4/25-10° N2 =5-10° N = 5000 N

03] = 5000 N

2) Ymoloyotixog mpoodiogLouds tns dtevbivoens tng oz.
A6 to opBoywvio tpiywvo OF,Z hapfdvope:

o= (OF)

0%)

T v wepimtwon pag €xope: ouvd = %-.?.“% =3 o 0=53.

Eniong popoitpe va vrohoyioope t yovia 8 xwis va xonopororjoope
10 pé100 Mg O . ATS T0 00BOYHVIO TEiywvo OF, £ Aapfdvope:

AP,
B2k
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g0 (L2 _(OF)

(OF) ~ (OR)
TN v mepimtwon pog €xope: epd =% =% now 6 =530,

1.15 Zdvleon dvo duvdpewv mov neivrar endve otov idwo dEova.

1.15.1 Bonbnrixés yvdoers.

T woyvovy yia 1o dBpotopa duadoynidv drovvopdray mov reivrol endve atov idlo
dEova;

1) To dwavvopatind dBgoiopa dadoyndv davvopdtov mov xelviol Endve otov
{dLo dEova eivan (oo pe To dBgolopa Twv dwavuopdtwv avtdv (oy. 1.15a xaw 1.158).

2) H alyefownri tynj abpoiopatog dadoyrady diavvopdiwmv mov xeivial endvon
otov (8o dEova eival {om pe 1o dBgolopa Twv akyefolxdy Tav Twv Stevvopdruv
aQUTAV:

3) INa 1o pérgo abpoioparog dadoyrdv dravvopdtwy ov xelvral endvw otov (-
S0 dEova duanpivope T eErjg mepuTIdoELS:

a) Ta daviopara va elival opdgeoma. Zmy nepirtwon avniv 1o pétpo tov duavu-
oponrot abpoiopatog efvar (oo pe 1o dBgowopa twv pétpwy tovg (oy. 1.15y xon
1.158).

B) Ta duoviopara va eivon aviipgomna. Zmy neplrtwon avnijv 10 LETEO TOV dLavy-

0] A B r A

& L

AL =AB+BI +TA kai AA=AB+ Bl +[A
Ly. 1.15a.

Q Ay B4 . Ji¥ [

—_ =

AtDy=ABy+BiT1+ Ay kat Ady=AB, + By + [y
Ly. 1.15p.

e 0 A B [ X

|EI:|=|£§|+|I§F| kat Al = AB + Bl
Ty. L1Sy.

X zZ & fiy 0] X

e

|AZ|=|AE|+|EZ| ka1 AZ = AE +EZ
Ey. 1.154.
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opatrol abpoioparog eivol (0o pe v adium Ty mg dlapods Twv HETEMY ToVg
(oy. 1.15¢).

Eniomg, omv neplmtwon avnj yonowonowovpe wow mv eEs éxpoaon: To ugrgo
Tov diavvouatixov alpoiouaros eivar ioo ue To p€rgo Tov peyalvregov diaviouatos
HUEiOV TOU UETPOV TOV uIXpdTEQOV draviouato.

|AT| =[AB| - [BI

(/28| > Bri)

Hgoooyr:

‘Otay endve oe €vav dEova xelvrar dvo duadoyind draviopata, Téte 1 PoEA TOU
Suavvopanirot Tovg abpoiopatog Polonetar wg eErc:

1) An6 1o oyrjpe 1.15¢, ondte €xeL ™ pod Tov peyohitegov dLOVIORATOC.

2) A6 mv akyefoun Tou . Av 1 alyefourti i tov dovvopatiwot aboi-
opatog mov o rpoxtpel amd to dBpolopa Twv alyefordy TRV Twv diavvopdtoy
elvau BeTuni, T6te 10 dravuopaTird Toug dBpotopa €xeL T BTk Qopd Tov dEova. Av
elvan agvntiar, Bo €xeL Ty agwntir @opd Tou dEova.

1.15.2 Ztvleon dvo dvvducwv OA »a1OB o omoiec aoxovvias atov idio omueio (0),
xeivrat oro ido dEova x'x xau Exovy Oetixés pogés (ay. 1.150t).

KoBwotdpe ng duvdpeg avtée duodoynéc. H 0% elvou 1) OUVLOTOUEVN TWV OA e
OB.

loyvouy o1 oyéoeic:

OZ=0A +AX (AZ=OB)

02| = [0Al +|AZ] (o Suvépeic éxovv m i popd)

OZ =0A +AZ

Av I&’I = 5N na I&I = 7 N 161€ 10 PETEO TG TUVLOTAUEVNS TOUG OF eivau:

X 0] A r B

X

|PT|=JI!‘:§I—!I§I=|‘ kat Al = AB + Bl

Ey. 1.15¢.

Ex. 1.1501.
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loz| =5N+7N=+12N

Enewd| o OA wou OB €xouv Bennéc Qopég To ahyePowrd pétpa Toug elvar: OA =
= +5N %o OB = +7N. Emopévag 1o ahyefourd pétpo mg ouviotopévng 0= eivau:

oz =(+5N)+ (+7N) = +12N
Agov 1o akyeford pérgo g ouvviotapévng eivar Betwd M Qopd i mg elvan

Betintj (TS paivetal ®at oto oxqp.a 1.150t). Anhadr n ovviotopévn oz €yEL
POQEA TWV CUVLOTWOWYV TNG: OA o OB

1.16 EvvBeon dvo duvdpenv OA xai OB o omoieg aoxovvtal oo idio onpeio (0),
xeirar orov idro @Eova X'x xar €xovy apvnTixég gogés (oy. 1.16).

Kabwotdpe tig duvdpels avtéc Suadoyixéc. H 0= eivat 1) CUVIOTAUEVT] TWV OA
%o OB .

Loyvovy oL oyéoeic:
OZ=0A +AZ (AZ=OB)
|a“...| = |CT&| + |;Z| (o duvdpeig eival opdgpomes)
OZ =O0A +AZ
Av I&'I =5 N xau |6§[ = 7 N 161€ 10 PETEO NG CUVLOTAREVNG TOUG 0= elvar:
0z =5N+7N=12N
Enewd ou OA xai OB £€xouv apVNTIKES POQEEC Ta ahyePpird pétpa tovg eival:
OA =-5NxaL OB =-7N
Emnopévug 1o akyefourd HETQO TG OUVIOTOPEVNS 0% elva:
0z = (-5N) + (-<7N) =-12N

Agov 1o alyefoind pérgo g ovviotapévng elvar agvnurd n popd g eivan
apvnuxy (autd gaivetol xat oto oxjpa 1.16). Anhadn n O éxel ™ @opd Twv OA
xau OB.
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1.17 EvvBeon dvo dvvdapenv 6:\- ®aL O_Ii oL omoieg aoxovvrar oto ido anueio (0),
xeivrar otov idlo dEova X'x xau éxovv avriBeres gogés.

Oa peleTrioope TG EENG MEQUTTWOELG:

[Mpdm nepimtwon, 6mov 1 OA >OB (ox. 1.17a).

KaOwotdpe g duvdpers duadoywnés. H 0= eivau 1) GUVLOTOUEVT] TV OA xau OB
(OB = Ax).
Ioydovy o oyéoes:

OZ=0A +AS (AZ=OB)

](;d = loal- E‘j (o duvdpers avrippomeg)

OZ = O0A +AZ

Av |0A| = 7N zou |OB| = 5 N 161€ 10 PETEO ™G CUVLOTAUEVNS TOVG OF elvau
los] = ||0A| -laz |1 =|7N-5N| = 2N

To ahyeforrd pétoo mg OA &lvaw: OA =+7N. To akyefouno pérpo mg OB eivau:
OB=-5N. Enopévag 1o ahyefornd nétgo me ouviotapévg OX efvau:

0% = (+7N) + (-5N) =+2N

A@ou 10 ahyefOLrO HETRO TG CUVIOTAPEVNS OX elvaun BeTnd 1 pod g eivar Be-

T (a6 @aivetal xaw oto oxfpe 1.17a). Anhadi 1 oz €XEL T QOQE TG OA mov
glvol peyahitepn mg OB.

Agvteon nepintwon émov 1 OA <OB (oy. 1.178).

Kafwotdpe tig duvdpels avtég dadoynés. H 0% eivan 1 CUVIOTOUEVY TOV 0A
(&' =B ) now OB.

B 0] z A
X = X
Zy. 1.17a.
B z (0] A
x 2 LSS X
Ly. 1.17p.
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Ioyvouv oL oy€oeis:

OX=OB+BZ (BZ=0A)

0% = ol - 23]

O = OB + BZ

Av |0_;\- | =5 N x| OB | = 7 N 16te 10 HETEO TS OUVLOTAREVTG TOUG OX eivou:

los] = 7N - sN|= +2N

To akyePond pétgo g OA eivai: OA = +5N.
To akyefound pétpo mg OB eivaw: OB = -7 N.
Emnopévag 1o alyefoind pétpo mg ouviotapévng 0% eiva:

0% = (-7N) + (+5N) = 2N

Agot 10 ahyefoind HETRO TNG CUVLOTAPEVNG 0% efvau agvmmd 1 gopd g &i-
vat ugvnum] (owté paivetol ®at 0to oxﬁpa 1.17B). Anhadiin o= €XEL oA T Qopd
™m¢s OB mov elvan peyalitepn ™mg OA

1.18 EvvBeon mohhav duvdpewv mov éxovy tov ido gogéa xar idres popés.

a) O1 dvvdueis éxovv Betixés popés.

“Eotw 6n 0éhope va foovpe ™ cuviotapévn tav duvdpuenmy OA 5 B[ %o AE mov
éxovv Betinég popes (oy. 1.18a).

TomoBetovpe T daviopara dote va elvor dadoyixd enave otov dEova x'x;
(x %, T Txx), 6moog paiverar oo oyrjpo. 1.18.

———— —

(OA’=OA, AB” =BT xa BT = AE )

A E 0] A B 1' Zz -
X i = X
Ly, 1.18a.
0] A B r
X1 ] X1
Ly. 1.18p.
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E S A A O r B
X o i X
Ly. 1.18y.
r‘ B A 0]
X4 ) X1
Ey. 1.185.

Boioxope ™ cmrtmue'vn v OA” %o AB” €0to 6m am:ﬁ elval 1 OB. Katémy
Bgtcmoue 0 GUVIOTOUEVT] TG OB xau X TG BT ‘é0m0 6 elvoum OT.

H OT" givaum cwmcmevn Twv OA A B" naun BT". Zm ovvéyxewa opltope oto go-
péa xx éva. 6tdw0pa o= T€1010, WOTE: 03 =0T .

To dudvvopa os TORLOTAVEL TY) CUVLOTOUEVT) TWV OA , BT o AE.

H ouwvotapgévn O= twv OA , BI' zau AE (oy. 1.18a) éyeL 1o €Erjg yopormoLoTrd
orouyeio:

1) O gopéag mg ox CUWITITTTEL JLE TO (POREX TWV 6uvduewv OA BT %o AE.

2) H gopd. m¢ o= CUPTUTCTEL UE T POQA TWV SuVANEWY OA , BT xau AE, dhad é-
¥&L Betinn ood.

3) To pérpo mg 0= eivau (0o pe o dbpolopa Twv PETRWV TV fmvduewva : Bl
#ow AE , Shadii|OZ | = |OA | + | BT | + | AE |.

4HH o= €yeL onpelo egagpoys éva tuxaio onueio O tov gogéa x’x (1 divaun eivar
oMoBaivov duavuopotnd péyedog).
B) O dvvdues éyovv agyirices pogés.

‘Oray oL duvdpers €xouvv apvnminég Qopes, epyatipaote Grmwg amy mEONYOUpewY me-
olrrTwon).

To dudvvopa oz - ((;”) oto popéa X'x (oy. 1.18y now 1.188) maplotdvel m ovviota-

péw v OA, BT, AE nou €xer o eErjg yapommolonnd:
1) O gopéag mg oz OUTTTTEL LE TO POQEX TV SuVApEWV &.,Emm_.l:‘, ;
2) H popd mg oz OoUpTTiTTTEL PE T PORG TV duvdpewmv OA, BT AE xaw dnhadi é-
XeLogvmari poed. .
3) To pérpo mg O eivow (0o pe 10 GBoowpa T pETpWY Twv duvdpewv OA,
BT xau AE , SAadi |OZ | = |OA | + | BT | + | AE|.
4\ H oz €yeL omuelo epappoyrs éva Tuyalo anuelo O Tov popéa XX .

Igoooy:
Avdhoyn mopeio axohovBolue, 6rav Béhope va ovwvBéoope mepLOoGTEQEG OMd
1p¢eLg duvdpes.
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Ex. L.19.

1.19 ZvvBeon morhav duvdpewy ov €xovy tov idio gogéa xar hragogetinés @opes.

Bolorope ™ ouvviotapévn tov duvdpewv ov €xouy Bt gopd, dnhadl tov OA
xaw ZH éoww éu ovni eivarn O, = OA +ZH (0y. 1.19).

Katémy Bgmoue ™m owwwuévn TV Swdusuw 7ov €xovv agvmxt opd, dnhad
v BT %o AE *é0tw 6m avr elvon OE;; =Bl +AE.

Topo amopéver va. fpovpe ™ ovviotopévn dvo duvdpewv E)_E-l HOL &.2 ov €xouvv
ToV 0UT6 popéa. oA avtiBeTES POPES,

ITgoooyrj:

Enavolapfdvope xat tovitope én owwiifug yur vo. Boovpe ™ ouviotopuévn moldv
duvdpewv mov €xovv tov o popéa adhd Suagpogetrés popéc axohovBolpe T eErg
Priporeoc:

1) Boloxope ™ ouviotapévn Shwv tov duvdpewy mov €xovv Betxn popd: éotw 6n

o efvan 1 i

2) Boioxope ™ ouviotapévn Ghav v duvduewmy ov €xouv apviuxk gopd éotw dn
o elvou P2

3) Boioxope m ouviotapévn Twv 3w 3, €0t aunj efvor 3.

H 3, efvorn ouviotopém Ghav tov Suvdpemv mov €xouy 1ov 810 popéa nat dapo-
QETUKES POQEC.

1.20 ZvvBeon molhdv ouvigexovodv duvapeny.

a) Me ) ué8odo Tov dvvauomolvydvov.

"Eotw 6n €YOUE TOELS OUVIQEYOVOES SUVANELS OF},0F; xou OF3, o omoleg
aoxovviar oto dro onpeio O.

Xagdoooue nc duvdpelg OF,,0F; »a OF; vé ¥hipoxa [oy. 1.20a(a)].

Haipvope oto enimedo v &uvdusmv avtov 1o onpeio A [oy. 1. 20a(|3)] Ané
70 onueio A pépope pio dvapn AF, op6EEOmM *at (oM TEOg TV OF,.

Kartémy, amé 1o dxpo (F')) mg AFi pépope ™ Sivaun F\E 1 " opdopomm naw
ion mgog mv OF2. Metd, a6 1o Gxgo (F) mg Fi B géovope m dvvopn
F,F opdoporm xau (on mpoc mv OFs. “Etor oxnuatione ™MV ToAVYwVIXY
yoapupi AF; F; F'3. Zuvdéope ta dxpa aumic ™G TOAYWVIXIS YOS HE TO
dudavvopa XF? .
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Zy. 1.20a. Ly. 1.20p.

To dudvvopa AF, TOQLOTAVEL TY] CUVLOTAUEVT TWV SuvapewvAF, , F B,
ﬁ ®otd pétpo dievBuvom o Qod.

Télog,_cpé.gopa a6 1o onpeio O m ddvaun OF opdpEonm rat {on TEOg
Otvapun AE .

H dvvaun OF eivan 1 OUVIOTOPEVT TV duvdpewy OF, ; OF;, OF;.
Egaguoyij: .

"Eotw 6n B€hope va ouvBéoope Tig ouvrpeyovoes duvdapers OF;, OF; xau

OF; mov éyouv avuiotolywe pétoa: |OF; | = 130 N, |OF;| = 160 N xau |OF; |
= 260 N.
Me »Aipoxa yio mapdderypa 1 mm = 10 N yapdoooue mdvw oto xaoti (oy.

1.208) ™ dvvoun OF, uixovg 13 mm, mv OF; wirovg 16 mm xow v OF;
wirovg 26 mm. Ané 1o onpelo (Fy) péoope m F_',I?'z mopdAnAn, opudppomn
%o ioov pey€Bovg mpog v OF, xat xotémy mv F'_zl:"3 noedAANAn, opdppo-
7t ®ow {oov peyéBoug mpog ™V OFs. DPEpope To didvvopa OF, . Merpovpe to
dudvuopa O_F; %o Boloxope 10 wijrog Tov (oo pe 38 mm. To dudvvopc OF ;
glvar 1 ouvioTapévn Twv OF,, OF, »aw OFs. Enopévag, n ovviotapévn
10vOF; , OF; xou OF; €xe pérpo: |OF; | =38 mm-10 N = 380 N.
Znusivon: o .
To rohMiywvo OFF,F’; ovopderan mohywvo twv duvdpewv OF;, OF; nai OF3 1
duvapomoliywvo autay.

Iagarijonon: e
Tnyv (dia egyaocia Ba enavardfope av ou duvdpeg OF1, OF2 nar OF; dev
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xeivron (Boloxovrat) xow ot TeELs oto dlo emimedo.

B) Me ™ ug6odo Tov magaiinioypdupuov Twv dvvducwy.

Bewpotpe Tig duvdapeig F1,F2,F3,nan Fy, mov eivar EQUOHOOUEVES OTO
0o onueio O (oy. 1.20v).

I vo 1 ouvBéoope, avinoOlotovpe T Fi xa F, OUP@MVO A€ TOV KO-
VOVaL TOU TAQOAAOYQEUIO fe T ouvioTapév Tovg 3. Karémy ovuxadi-
OTOUNE TG 31 non Fs pe ™mv 3, xoutéhog g 22 xaw Fa pe mv .

H 3 eivon n tehnni ovviotopévn wov Fi, Fa, Fs xan Fy.

Znueiwon:

H og1pd. ®atd v onoio CuVBETONE TIS OUVIOTAOES YLo TNV EUQEON TG CUVLOTONE-

vng Sev moller xavéva p6ho oto Tehnd amotéheopa.

1.21 Avdivon dvvapens.
1.21.1 I'evixd megi avaivoews dvvduewg.

Avélvom pog duvdpene T (oy. 1.21a) mov enevegyel oe €va ompueio A Tov
odpotog (0), oe dvo drheg duvdperg Fi xou F2 ovopdteran n avrixardoraon
avmic amtd g duvdpelg F1 xaw Fa. O duvdperc awtéc eivoun tétoeg, dore av
gemdpdoovy Tavtdypova el Tov ompueiov A tov odpartog (o), Ba mpoxaiéoovy

70 (B0 amotéheopa 10 onofo mooxodel N dvvaun I, Stav aoxeitar pévny mg
010 onpeiov A TOU OCWUATOS.
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€1

Ly. 1.21a. Iy 1.21B.

H F; xavn F2 elvar oL ouviotdoeg mg 2, evad 3 eivau 1) CUVIOTOLUEV
TOVG.
Znueivon: .

“Eotw 6t Béhope vo avarioope ™ divapn O ot dvo ouviotwoeg (oy. 1.21B) tov
onoiwv divovral ot dievBivoeLs €, rau €; aviiotoyo.

A6 onpeio O, mov glval 1o oNuelo EQAROYNIS TG & , pépopue mv OX modhin-
M mg g; »ow v OW mopdAindn ™ €2. 2 Ouvéxela and to Z gégope ™ =B, mopdh-
Ain me OX n onoia tépver v OW oto onpeio B.

Katémy ané 1o Z gépope mv OA, mapdhinin ms OW, 1 ontoia tépver v OX oto
onueio A. O OA i OB eivai ot CUVLOTHOES TG o=.

1.21.2 H avdyxn ¢ avalvocws utag dvvduswg.

H avdyxn mg avaliceng pag duvdpens oe &0 ouviotdoes paivetal and to mo-
paxdtw magadelypoto.

‘Evag dvBpwnog avuydvel xatardoupa oopa Bdeovg 60 N tpafdviag to pe éva
oyowi. Evvénro eivar 6t n dlvapn F ™V omoia autog MEEMEL Vo aoXEl EYEL PUETOO
{oo pe 60 N.

Av avti evég avBpwmov yonoyomomBotv &o, oL omoiol ELxovy T0 oW e OYOL-
vid tov oymuatiCovy yovia petaku toug, téte tibeton to gpdmpa: IMowo Svvaun moé-
neL va aorel rabévog o’ avtols;

I va amovtijoope oto epdmpua avahlvope m dvvaun F oe 8o OUVLOTMOES #OTd
115 dlevBivoeis Twv 6o ooy (1.21y). Ané 1o Téhog g duvdpeng F pépope o
gvBeieg mapdhinhes mpog Tig dievBivoels Twv do ooy, ordte oynpatiletar éva
ToROMNAGYRAUIO IOV EXEL dLay@dvio TV F. Katahafaivoue apéong ot o €vag mpé-
neL va aoxel ™ dvvapun Fi,evé o dhhog ) dvvopun F,. Anhadn ou Fi zau F, WITOQEL
VO. OLVTIXOTCOLOTHOOUY TNV F (3161 avm elvan 1) cuviatopévn twv §bo avtdv duvdpewv).

Mio dhn meplmtmon 6mov anawteiton 1 avdivon wag dvvdpews oe do ouviotd-
oeg elvar 1 eEnfg: ‘Oymua mov pumopel vo ®ivnbel oe oLdnEoTOYLES, ENretol and ehxy-
omjoa, o ontolog wuveitar EEw amd avtég (oy. 1.218). ‘Onwg qaivetal oto ayiua, 1 69-
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Ly, 1216,

vaun v onoio. aoxel 0 EAXVOTEAS OTO GYNuUa F €yeL drevbuvon mhdywr wg TEOg ™
dLeviBuvon xvijoewg Tou oyfiaTos.

Ev 1tovtolg, and ™ dpdom g duvdpews F 10 Gymuat Bo. xuvmBel rotd priog Twv oL-
Sdnporpoyudv. T mv eErfymom tov powvopévou awtod mpénel va avahioope ™ Stvaun
F oe &0 ovvwotdoes, dnhadn mpénel va avalnmioope do duvdpels, Twv omoiwy 1 F
Ba elvaw ) ouvioTapévn.

Zmv neplntwon avni o dievbBivoels Tov ouviotwodv Ba elvor 1 e tapdAnin
npog T dievBuvom g xvijoewg xow 1) Ak ®dBem mpog avniv. A6 1o Téhog g duvd-
LEWS F pépope do ndbeteg endvw ong devBivoels autée, ondte oynuatieron éva
nopodnAdyooupo, Tov omolov oL Fn %o Fx elvon ou mhevpég Tou. Evvénro eivan du
UE ™ ovvBeom TV Fn xa Fx 6o MaBope wg ouviotapévn tovg m dvaun F. Anhadn
ov Fr xou Fx eivon oL duvdperg mov avalrovoape. Ané g So avtés OUVIOTWDOES 1)
Fn TEOXOAEL TV %{VNOM TOV OXNUOTOS, EVA 1) Fx méCel (ompayveL) To Gynua ThayLo
(»@Oetar) o oLdneoTEoyLd.

1.21.3 Mepunrdosts avaivoews pag ovvduews.

Ta vo eivon duvami n avdlvon pag duvdapenc, TémeL vo 0Qitovral oQLopE-
vo. otovyelo. Me Bdom ta ororyeia wov divovrat, duoaxpivope ®vplwg TG ToQaxd-
TW TEQUTTWOELS:

a) ‘Orav divovrar ot dLevBUvoELs TV CUVIOTOOWV.
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B) ‘Otav divovra oL EVIAOELS ®an TwV SU0 CUVIOTWOGY.

) ‘Otav divovral n €vraom mg pag ouviotwoag xow 1) dievBuvom g GAng.
a) Avdivon dvvduewv oe dvo ouVIoT@oES TV 0moiwy divovral ot dievBvvoeLs.

“Eotw én Béhope va avolioope ™ dtvaun oz (oy. 1.21¢) oe dvo ouvi-
OTWOES OL OTOLES EXOUV OLEVBUVOELS €€ RO €, €y .

Ané 1o onueto epappoyc (O) g duvdpewg OZ géoope mv evbeia OX,
apdAnAn o ™) dieviBuvon g €€, xa ™V gvbeic O¥ mapdhinin meos m
devBuvon mce €€, Katdmy and to onpeio = mg (o) pépopue TapdAANAY
meog ™) €,€;” 1 omoia téuvel myv OX oto onuelo A. Enlong and 10 X pepope

TORAAMANAN TTEOS TNV €;1€2, M Omoia TéuveL Y OW oto onueio B. Zynuartetal
€101 10 opoMNAGYpappo OAZB.

Ta pérpa TV CUVIOTWOHY OA xa OB Potonovrar wg €ijc: Av 1 dvvaun
oz, n omofa divetou, eivar 250 N, 16te Yo vo vrohoyiCope to pétpa Twv dvo

owiotwodv OA OB, yaodooope ™ dvvaun 0% vné 0QLopEVY ®hlpoxa,
Yo nagdﬁewua 1 cm £ 100 N, dnhadf pia ddvaun uﬁxo*ug 2,5 cm. Katémv

XOQAOOOUE TLS OA xaiOB. Av HETOIfOOME TOL P1jHn TV OA »a OB, Boioxo-
UE OTL TO PO TNG OA eivon 1 ,6 cm %0 To PNrog ™g OB sivar 2,8 cm.
Enopévag oL ouviotdoeg eival:
|OA |=100-1,6N=160N o |OB|=100-2,8N=280N

Ymoloyiouog rov ovviorwowv.

Oéhope va avalioope ™ divoun F (ox. 1.210t) oe &vo ovviotdoeg F
xav F2, tov onoiwv ov dtevBivoerc OX xaw OF oynuotiCovy aviiotota Tic
ywviee 0 xat @ pe ™ dievBuvon me duvdpewg F . Edv ond 1o téhoc me F oé-
pope dvo evBeieg mapdhnhes moog Tic SrevBivoes Twv Fi xau Fa , oymuoriCeton

© o F X
e
P

53 )
Fa2 1
L ' _F-

&l Y 2

2 v*
Ex. 1.21e. Ly 12101,

AP,
B2k
)
<
5
10T\

I3Eh



41
TOQUAMAGYQOLO, TOV OTTOoY 1 OF eivor dayddviog. Zuvemag, ou duvdperg
F1 xou Fa eivow o1 ovviotdoeg wov tnrodpe (eneidy, olpgpova pe tov xavéva
TOV TO.QOAANAOYQGUIOY, CUVIOTAPEVT TOUS Elvat 1) dUvapun F).

Ta péroo v Fi o Fz tov 8o owvotwodv vmohoylCoviar and mig
OYECELS:

[Fil = [Fal = F (VOROG TV NUTEVAV) 1)
e Mud  nu(+9)
e
M (6+9)
ol I8
m®@+9)

B) Avdivon dvvduews oe dvio dAdes dvvdueis, Twv omoiwy divovrar Ta uérea.

“Eotm dn éxope m dvvaun oz , TG omolog To PETPO Elvor |6§ | = 400 N %o Bé-
Aope va tv avalioope oe do dlheg, TV OA mov €yeL L€tpo |OA | = 200 N xow v
OB mov €YEL nétgo |6§] =350 N.

Xagdoooue vrié ®hipaxne (ry. 1 cm £ 100 N) m dvvapn oz, n onolo. Ba Exel -
»og 4 cm, dnhadij oo avuororyel oe 400 N (oy, 1.21€).

Katémy pe #évrpo 1o onpeio O ypdgope wirho axtivag (om mpog 10 Pijrog mg
OA, dnhadi pe axtiva (on pe 2 cm, mov aviiotouet oe 200 N.

> ouvéyelo pe ®évipo 10 Z yodgope dhho xinho axtivag lomg mEog To uijrog mg
OB, dmhod pe axtiva iom pe 3,5 cm, wov avuotouel oe 350 N. Ou diio xixho téuvo-
VTOL OT0 ONPED A ROL TO, TWILOTOL OA wau A pag divouy to péteo. xon ) dievbuvon

Iy 121¢

o
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0 &1

. '
. l /
* ’

~ Y Eo

£y. 1.21n.
Twv ovviotwowy. Edv toa oxnpoticope 1o nagalnidyoapupo OAZB, éxopue tic So
QUVIOTAOES OA xaL OB.

y) AvdAvon dvvduswg oe dvo dideg, drav yvogitoue To uérgo e mag xai T dievbvvon
g dAATS.

“Eotww 6t Béhope va avahicope m dvvapn oz , TS omolag To PéTpo eivat iaf | =
250 N, oe dvo dhheg, v O_I-:l mov €xeL dievBuvom € € ®oL TV O_B; ov €L PETEO
|OB| = 200 N.

Xapdooope v ®hipana, (ry. 1 cm 2 100 N) ™ Svvopn 63:., n omoia Ba €xeL
prirog 2,5 cm, dnhadri 6oo avrororket oe 250 N (oy. 1.21n). Ané 1o onueio O pépopue
nadMnin OX moog ™ devBuvom € €; %L pe %Evipo o onpeio = xow axtiva {om
mpog 10 uéyebog mg OB , Mhadr 2 ecm, mov avriotouyet oe 200 N ypdgopue ®Uxho (me-
oupepera). O winhog avtdg téuvel v napdhdnin OX oto onpeio A. Ta Tuipata A
xou OA pag didovy ta pétpa Twv §0 aUVIOTHOWY OA xau OB , OL oTtoieg amotehovv
15 &0 mhevpEg Tou oynuatitSpevoy mogarinioyodupuov, OAZB.

1.22 Avdlvon dvvdpens oe dvo ogBoydviovg GEoveg mov reivriar oto iduo e-
minedo pe avTijv.
1.22.1 Bonbnrixés yvooeis.
a) Ocdonua Twv mpofolidv.
1) H duavvopomn mpofohi A'A (oy. 1.22a) Tov Stavvopatizod abpoioparog AA
Twv duadoyiray dtovvoudtov E BT‘, TA siva {om pe 1o davvoponxd dBgoloua Twv
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B
|
|
I r
I
i :\.
AT ! T ﬂ
i ! | I
| : I |
; ) _ .
A B’ [ N
Iy. 1.22a.
Y 4
A
1
1
1
1
i
[}
o
X 0 T ’A1 X
v

Iy. 1.22.

davvopomry Teopokdv Twv dravvopdrwy avtdy, Snhadi:

(A& -aB +BT + 7]

2) H alyePour T mg Sravvopatixig mpopohis Tov duavuopanxod abpoiopatog

AA (oy. 1.22a) elvor fom pe o dBpolopa Twv akyefoLrdy Tpdv Twv dtavvopatindy
mpofoldv Tav dtavvopdtwv avtdy, dnhadi:

[%a —AB +BT +T4]

B) AAyePouarf Tyurj mpofoisjc draviouaroc eni dova.

1) Z1ov dEova x'x (oy. 1.22).

T v alyePouns i g duovvopomrnig moofohrc OA, ToU Sduaviopatog OA -
oy UeL 1 oygon: o e
OA , =ow|0Al(0A | ,0A) =[0Alowve

Igoooyif:
H yovia O etvon BeTiny.
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2) Zrov dEova y'y (oy. 1.22y).

T v ayePornn] T me Sravuopominic pofiohric E«{z oL SLaviopaTog OA -
oy UEL 1) O} EOoM: L o~

OA; =|0A|ow (0A2,0A) =[0A|ovve
Igoaoyj:
H yovia $ elvouw oQvnTiry.
Hagarnorjoeis:

1) To dudvvopa OB (oy. 1.220) ovopdtetol dravvouarixj mpofoirf otov GEova x'x
TOU SLaVUoPaATOS OB. Eniong to dudvvopa OB, Aéyetan xaL dravvopateaj ovviordoa
Tov dLaviopaTog OB wg TEog Tov dEova X'X.

2) H ahyeporan nun @, T0U SLaviopaTog OB, (oy. 1.228) Aéyeton amhd ol wgo-

Bolij Tov diaviouaroc OB otov dEova x’x.

"
Ty. 1.227.
y
B
1
I
I
]
]
:
X of 7 B X
v
Eyx. 1.226.
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1.22.2 IIegunraoers avaivosws dvvduews oe dvo ogboydviovs dEoves mov xeivra
o070 i0to emimedo pe avtijy.
Awaxpivope ®vplwg Tig 0XGAOVBES TEQLITTWOELS:

a) To dudvvopa s duvdusos OA va oynuariCer pe 1o Oetind nuidEova Ox

yawia 0, drov 0° < 6° < 90° (oy. 1.22¢).
1) ITgoodiogiouds Tng ovvioTdoas OA..
Amé Tov 0pLOPG TOU CUVNILTOVOU TS Ywviag O €yope:

o= ©A) A 5% |- BAlowe

(0a) [oAl

H davvoponx wpofory (dravuopatixy ovviotdoa) OA. , 6nwe gaiveTol
oto ojua 1.22¢ el Oetinn Popd: emOpEvmg €XONE:

ax =+ lﬁx]

Ioyvouvv howtdv oL oyéoeLs:
|OA,| = |OA | ouvd
OA, = +|OA|
I Tapdderypa av [O_A.I = 150 N »auw 8° = 60° t6te €xope:
|OA,| = |OA |'ouv8 = |OA | owv 60° =150-0,5 N =75N
‘Aga |OAx| =75 N xon OA, = +75N.

2) Ipoodiogiouds TG oVVIOTHOAS 04 ye
Am6 TOV 0QLOPG TOU UTévoU TS Yaviag B €xope:

Y |

/e
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nuo = M = @ 2O |6X,! = ](_)_KI'tu
(0A) oAl

H dwavvopamii mpofohri (Srevuopiomxr] ouvotidoo,) ﬁy OO QaiveTaL OTo

oyrjua 1.22¢ €yel Oemnn pood endvo otov GEova Yy. Zuvemng 6—A_,« = +| E)Ky |
Ioytovv howtdv oL oyfoeLs:

|OAy| = |OA | nu8

OA, =+ |OA |16
T Topdderypa, ov @( | = 150 N %ou 8° = 60°, t6e:

|OAy| = |OA |qu6 =150 N -nu 60° =150—\EN=129N
Aga |OA, |=129,9 Nxaw OAy = + 129 N.
AAAn wopeia mPoodLOQLOUOT TOV OA, xa1 OA ye

1) ITpoadiogiouds tng 52; :

H OA, eivar N dravvopaTinn mpofohr mg OA oto dEova XX, EMOUEVWS
yioe v OA woyveL ) oyéom OA, = |ﬁ | ouvl.

Enedr 0<0<90°, eivar ovvB>0, dpa woyveL n oxéon OA« =|6K | ouvB>0.

To 6un OA; eivan et onuaivel 6t a) H OA. €xeL Betnn] popd nat
B) OAx =+ IOAx|-

2) Ilpoadiogiouds tng 04 ye
H Eai,, glvar 1 drovvopatirt mpofoi e OA otov GEova Yy, EMOpEVIS
LoYUEL 1] OXEON:

OA, = |OA | ouvg, (¢<0) (1)
IoyveL n oxéon:

@ = [(—90) +8] naw ovve = nud
A6 g (1) »ou (2) mponvnteL:

2)

OA, = |OA | nud

Enedi 0<0<90°, eivon nuo >0, doa woyvet  oy€om: O_Ay = |m [ nué >0.
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To 6w ﬁy elvar Bennr} onpadver 6t H (TA.)« €xeL Bt Qopd xat
OA, = +|OA,|.
B) To didvvaua s dvvduews OB va oxnuatiter ue o Oetind quidtova O, yovia 6, mov
sivai 90° <6°<180° (oy. 1.2207).
1) Hgoodiopiouds s 0B, .
A6 TOV 0QLOPG TOV CUVNILTGVOU Ywviag €YOpe:
(OB)  |op|
Eneud] n popd g O_B', 6nwg paivetal oto oyfiua 1.220t, elval agvntix, LoyveL 1)
ayéon: OB, = —I-O-lg,‘ |
TN opdderypa av | OB| = 150 N xau 6° = 120° onére: @ = 60° 161¢:
— To pérpo mg (Tﬁ, elval: I(?B-.X | = |6§ |-ouv 60° = 150:0,5N = 75 N
~ H ahyePounr T mc OB, eivar: OB, = —| OBy | = =75 N

xar [OB| = [0Blowvg

2) Hooodiogionuds s O_B.y.
A6 10V 0QLOUS TOV NULTEVOU Ywving EXOpE:
_(8,B) loB,|

Hp = =—L xa |oBy|=[0Blnug
(OB)  |oB|

Enewdri n god g &,, , 6mwg paivetar oto oyjpa 1.220t, endve otov GEova yy
elval BeTvn, woyveL n oxéon: E)—B-', = |(§3.', |-

Zy. 1.2201.
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Ta tapadetypa: av |OB | = 150 N o 8° = 120°, ondre @ = 60°, téte:

- — 3

1) To puérgo ™mg OB, eival: |OBy | = |OB| nu60 =150 N - £I\I =129,9N.
2

2) H ahyefouri T e EB;, elvou: &y =+ |O—By [=+1299N.

AAAn mogeia mpoadiogiauov Twv (5'_‘3)‘r xai OB P

1) Igoadiogiouds s ()—B,.

H OB, eiva N davvopatiry ovviotdoa (dravvopatixg teofoii) e OB otov
dEova XX, EMOPEVWC LOYVEL: OB, = [O_é [ouve .
I mopddevypo av | OB | = 150 N »ou 6 = 120°, t6te €xope:
OB, = |OB| owv8 = |OB | ow120° =150 - (<0.5)N = 75N
Anhadri n OB, €xet té00 | OBy | = 75 N o gogd aoviyTisi.
2) Hgoadiogiouds Tng 0B T

H O_B.,. eivar n davvopatiay mpofohi g OB otov dEova yy (oy. 1.2201),
EMOPEVMG LOYVEL: 6?3, = |(Tl§ | ouvo.

Toydowv o = 8-90° xaw cuve = nub, Goa: OB, = | OB | 6.

Enewdn 90°<0<180° woyiet: &y = |&;I nue>0 omodte 1 @opd mg O—B;, elvau
BeTinn now 6-13,, = [&, |

T mopGdetypa, av [OB| = 150 N xoau 8° = 120° t6te yia ™ davvopoman
pofohn g O_B;,, woyvouy:

1) OB, = 150 nu 120°N = 150-1'2@11 =+1299N

2) |OBy | = 129, 9 N xau
3) 1 popd ¢ BeTuny.

1.23 LvvBeon dvvdpeav, mov dgovv oto idro onpeio, pe Ty péBodo g ava-
Miogog oe ogBoywdvioug dEoves.

1.23.1 ZvvBeon dvo dvvduewv F1 xat F; mov oxnuariGovv ueralv tovs yovia
90° (0. 1.23a).

T va tig ouvBéoope, oxnuatiope 10 moparnAéyooupo and ng Fi xow
F2, nhadr to OABT.

‘Exope: (OB)=4/(OA)? +(OT) 1 22 = JF + ¥ xau
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Yy

x ¥

Ey. 1.23. Iy. 1.23p.
_0A) _ _©n) _
owa = {65y = 3 W= o) =

1.23.2 Zvvheon dvo duvduswv F1 xar F2 mov dev oynuariCovv ueta&s tovg
yavia 90° (oy. 1.23p).

INa va tig ovvBéoope, epyatopaote wg eE1g:

1) Avaidope #@0¢ pio amd g F1 zou F2 %od tovg GEoveg X'x %o y'y evég
0000YWVIOU CUOTHUATOG OUVTETALYREVYV %OL EYOUE:

Fix = F, ovwvay, Fiy = Fynuoy
Fo = F2 ovvog, Foy = Fo nua,

2) ZuvOETOUE TIS OUVIOTWOES TWV Fi »ou Fa xnowd tov GEova X’ xan maip-
VOUE TNV Zi!
Z, = Fix + Fy, = F, owva, + F; ovva,
3) ZuvOETOUE TIS CUVIOTWOES TV F; zow F %otd tov GEGva y'y »ow maip-
vope v Zy:

3, = Fyy + Fyy = Finuoy +Fanua,

4) ZuvOéTope TIg 3y %ol Ey %o Poiorope my $.H T eivaw n ovviotopé-
v tov Fi, F2 %ow yio avniv woydouy o oxgoe:

=‘\||zi+2§ (1), U'U‘VGO=% (2) non 'quac:—i‘-’- (3)
ITgoooxj:

‘Ol 10, 7010 LAV LoYTOUY avEEGQTNTA OIS TO AV OL YWVIES 0 ®aL O Elvon
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oEeiec M apPfheies. Zmv mepimrwon Spws GOV OL YWVIES Eivol HEYOMUTEQES
amé 90°, yoeidletor ToAM TEOOOXY] 0T TEGONUC TV NULTGVWV KOL TOV OUVY-
ULTOVOV.

1.23.3 Eqpaguoyyj.

Znteiton va vrohoyloBel to péyeBog #on 1 dreviBuvomn ™mg CUVIOTAPEVNS TV
dvo duvdpewv Tov oyfquatog 1.23y(a).

Oa gpyaoboipe pe do T16TOVS,

1) Me Baom to oxfua ®ow povo pe oEeieg yawvieg [oy. 1.23y (B)]. Awwmotd-
vope and 1o oyjua 6t 1 Fix €xeL aviiBem gopd and myv Fiy. Emopévag:

2, = 200 ovv 20° - 150 ovv 60° = 200:0,940 — 150:0,5 = 113 kgf

3, = 113 kgf »ou pe opd mpog to deEid.

2, = 200 npu 20°-150 nu 60° = 2000,342 — 1500,866 = — 61,5 kgf

Z, = 61,5 kgf xou pe poed mpog o ®aTw.

Zuvenwg polorope [oy. 1.23y(y)]:

2= 22432 =113 461,57 = 1286 kgf (1)

oV, = 2% =0,878 (2) nor 0o = 28,5°  (3)

b
y 1cm £ 100 kgf y 1.cm £ 100 kgf
200 kgf . F, = 200 kgf
— _\ ----- 'I.)«J T ‘i ————— 1 F1
0 /rﬂ'i F2.x / 0o !
: ! X _560°9 }zx Fix X
:\ | | "zy
] 1
150 kg Fa re -1 o
g F, =150 kgf
(@ 2=Ie ®)
y Yt 1em2 100 kgf
1.cm £ 100 kgf
i e 1 Fy = 200 kgf
0 Zx Fax @r\ G,=20° |
o | X > %% Fix X
b 19 7 28,50
z
Fp =150 kgf
(v) )

Ly. 1.23y.
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Ané 1o oyjue 1.23y(y) row and ug oxgoeis (1), (2) xan (3) damordvope 6-
Twn s €xeL xarevBuvom meog Tor SeELG xou GTm Raw oxNuaTiCer pue Tov GEova
XX yovia 28,5°.

2) Me oEeleg xaw apPheies yovies [oy. 1.23y (8)].

‘Oheg s YWVIES TIG PETQOUNE 0TS TO BeTind NuLGEova Ox.

“Exope:

Zx = F, ouva, +F, ovva, = 200 ouv 20° + 150 guv 240°

Z, = 200:0,940 + 150°(-0,5) =+113 kgf

2, = Fy nuay + Fonuo, = 200 nu 20° + 150 nu 240°

Z,= 200-0,342 + 150+(-0,866) =—61,5 kef

Emopévmg Polorope:
T Jzi +32 = 113 +61,5> =128,6 kef
S 615

=2 =—_—""=_0477 %oua, = 208,5°1 331,5°
11lLCl0 ].2}3 (i (10 1]

P
2y _ 13 _ — 9850
ovva,, = S 1286 0,878 naw a, = 28,51 331,5

H Tnrovpevn yovia eivoy exeivy mov oupminter xat yio 10 Nuitovo xau yio,

TO CUVNUITOVO %O OTNV TEQITTWON oG EiVaiL:
a, = 331,5°% (360-28,5°)

Znucioon: y

Onwg SLomOoT@VOpE, 0 VTOAOYLONSS HE TIS TOLYWVOUETOIXES OUVOQTHOELS
elvau epimhoxog.

Emopévag eival mpoupdtepo vo yivetar ox€do twv duvdpemv xow vo go-
yatduaote povo pe oEeieg yoviec.

1.23.4 ZvvBeon moAAdv dvvduewv, ov dgovy oro idio onusio, ue n ugbodo g avaiv-
oews oe ogBoydviovs dEoveg.

"Eotw 6t Béhope va ouvBEgope Tig a'-‘l ,&2 , 6?3 mov fplorovial oto (dio emi-

medo xau epaguétovron oto idlo onueio O. Oewovpe oto enimedo Twv duvdpewy

avtdv dvo opBoydvioug GEoves X'x xat Yy, o omoiot Téuvovion oto O (oy. 1.238). A-
vohiope ®dbe pio 6wcqm ond avtég oe Mo mmcn:wceg ®atd U5 dEoveg avrovc.

INa toapdderypo ™y OF; ™Y avoAUOpE OTLS CUVIOTMOES OF1 x WL OF, y %O

Zm ovvéyewn vmoloyillope Tig mEoPolég Fl_x, Fu, F;,K, otov GEova XX ®at
F, ¥ E, . F;, otov dEova y'y.

Me :rt@ooﬁsm] twv npofolwv ot ®dOe anvu ¥0ELotd voloyitope g meoPorég
l_:,t Aol F)f ™MC GYVWOTNG CUVIOTAUEVNS OF. Anhadii;:

\BPY,
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Zy. 1.235.

E; =E],x + Ez_x +1_:3_; Hat Ey = El_y + Ez_y + E;_y
Enopévac, 10 pé€tgo mg TeAMrg OUVIOTapPEYNS OF TOREYETOL OO TN OYEON):
[Fl=y@7+ @

Eniong, n SievBuvon g OF raBopileTon and m yovio @ = lgE)x , hadn m oxé-

Fy
on epp =—.

Fy
Iagarijonon:

‘Orav ou ouviotdoeg duvapelg OF; , OF; ... dev Bolonovian Sheg oto idwo emimedo,
T61E | CuVioTapéVn Toug vrtohoyiletal mapdpola, pe T foriBela Spug Tproopboywviov
ovomjpotog aEGvov Oxyz xat avdlvon ®dBe pLag amd auTég O TRELS OUVLOTWMOES KO-
14 TOUG TRELS GEOVEC.

1.24 ZuvBijxn woggoniog 0bdpatos, 6tav o€ €va onpeio autov aoxovvral dvo
duvdpers (ouvbijxn woogeoniag vixoy onueiov).

H ovvBixn wopgomioag odpatog Gtav oe €va Tov onpeio (oy. 1.24) aoxov-

vrow dvo duvdperg xaBopiler ta eErc: Ma va wogpomnel €va odpa = dtav ot

éva onpeio Tov O aoxotvrar dvo duvdpuerg Fi, F2 moénet ou Suvdpels avrés
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va. €xouvv Tov ido Qopéa, 1o (do péteo xat avtiBet gopd, dnhadi mpémel va
givar avriBetec: Fi=—F2. Me 6Ma Adyw: Tua vo woogoomei éva. odua Gray
o€ éva Tov onueio aoxovvrar dvo duvdpels, meémer ou duvdpelg avtég va é-
XOUV ouviaTauévn lon ue undév, dmhodi F1+F2=0.

ITgoooyn:

Toyver raw 1o avriorgogo owmig g ouverixng:

‘Orav ot éva onuelo Vg 0MRATOS 0oXOVVTaL dU0 duvdpels xaL To odpa t-
00QQOTEL, TOTE OL SUVANELS AVTES €XOUV TOV (010 QoPEa, TO (dLo PETEO HaL O
viifem @opd, dnhadij eivar avtiBetes. Me M Adyw: ‘Otav ot €va onueio
£VOS OMORATOG aoroUvron 000 SUVARELS RO TO OMpa LOOPEOTEL, TOTE 1 OUVL-
otopévn TV duvdpewy autdy Loovtol pe pndeéy.

1.25 ZuvB1jxn wogponiag otegeoy odpatog, 6tav o €va onueio avtov o-
o®ovvTaL TRELS duvdpers.

H cuvBixn wooppomiag odpatog, 6tav O€ €va ONUEID TOV AOROVVTOL TOELS
duvdpers opitel ta €&
[ vo woppomet €va adpa (oy. 1.25a) drav ot éva tov onueio O aonrov-

viow ToELs duvdpeig Fi, F2 xau Fa,:rrgém?t:

1) Outperg duvdperg Fy F, xou Fs va Boloxovrou oto dlo eminedo non

2) N OVVLOTOUEVY), TV dU0 aTtd AUTES, VLo TORAJELYROL TOV Fi xaw F2, va
gyeL ™V (Oua drevBuvom, 1o (dro péTEo pe mv Tt dvvapun Fs , 0AAd @opd a-
viiBem ané ™ gopd g F3 dnhad: Fi=-Fi, (oy. 1.25a).
Znueivon: o ~

Av 1oe15 duvdpews Fi, F2 non F3 mov aorovvrol o €va onpeio evog ote-

Zy. 1.25a.
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-

Fs

Ly 1.25p.

Q€00 OHUOTOG EXTANQOTV TS TTO TAVW TEOUTODEUELS, TATE 1| CUVLOTAUEVY CV-
Ty elvan fom pe pndév. I' autd n ouvBixn woppomniog owpatog dtov ot éva.
TOV Onueio aorovvroL ToeLs duvdpels dratvmdveTton xar wg eEng:

I'ia va 1w0opponei éva odua, drav ot éva Tov onueio O aoxovvrar Toeis dv-

vdueig F . F» xai F; » TQETLEL 1] OUVIOTAUEVY TOVS Va eival fom ue undév.
Hagarnerjoets:

1) Ioyver xou 7o avriorgogo g cuvOixNG:

Orav o¢ éva onueio O £vos 0GUATOS AOXOUVTAL TQELS OUVAUELS F 5 Fr xat
F3 xat 70 OWUa. LOOQQOTEL, TOTE 1) OUVIOTAUEVY] aUTY eival ion pE To undéy,
onAadr exmAngovv Tig mooavagegbeioes mpoimobéoers (1) xat (2).

2) Emedi 1o duvopomoliyovo twv Suvdpewv cvtdv elvar 1o Tolywvo
F.E, F (ox. 1.258), 8a wytovy oL oxosic:

F _E _ K
MU, MUP,  MUPs

ANV oL YOVIES @y, P2, 3 EIVOL AVTIOTOLYOL TOQATAMQWUOTIXES TWV YOVLDY
a, B, v, doa €xouv Ta dra nuitova xon ovvends N oxéon (1) yodpetou:

ey

Iﬂ o I:é o ]:5
nue. Muf Muy

2)

H oxéom (2) expodler mv axdhovbn npdtoaon:

‘Otav 10815 opoemimedeg Emvapmg, oorovvIoL el Tov autol onueiov evig
OWROTOG %KoL aUTS LOOQEQEOTEL, TOTE 1) €viaom (To uéTEo, To uéyehog) ®dbe wag
amé autég eival avaioyn mEog NiTovo mg Yoviag, petatl Twv do dAhwy.

1.26 ZvvOixn woggonias otegeoy odpatog, 0Tav 0e €va onueio avrov a-
oxovvTaL TOAAES duvdpelg mov foioxovrar oo idio eninedo.

H ouvvbinn wogppomniog owpatog, 6tav o €va onueio tov aoxovvial

noMéc duvaperc Fi,Fa,Fs..F, mov Poiorovrar oto do eminedo (opoerni-
nedeg) naBopilel ta eEric: I'ta va 1ooggonei éva odua, drav oe éva Tov onueio
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aoxovvrar moAAEs dvvdueis mov Poioxovrar oto idio emimedo, moémel avrés va
Erovy ovviorausvy undév, Ba moémer dnladr To dvvauomolvywvo Twv dvvducwy
avTeY va eivatr #AEL0T0.

H cuvBixn avm drotundveton diovvopatird wg eErg:

Fi+F+Fs+..4F =0 ] SF, =0

1.27 Evvbijxn woopgoniag otegeoy odpatos, 6tav oe £va onueio autol aoxovvial
mohlhég duvdperg, o omoieg dev Poiowovrar oro idro exinedo (un opoemimedeg
duvdpers).

H ouvvbixn woponiog odpatog 6tav o €va onpeio tov aoxovvial molhég
duvdypeig, oL omoieg dev Polorovral oto iduo enimedo opilet to eEic:

I'ia va 1oopgonei €va odua, orav oe €va onueio avrov aoxovvrar moAAEs dvvdueig
mov dev Poioxovrar aro (o emimedo, moémer avrés va €xovv ovviorauévy undsv, Ga
moénel OnAadij To dvvapomoAvywve Twv OUVAuEWY aUTGY va eivai XAEL0TO.

H ovvBiixn ounj mv onoio meémet va exmtAngovv v duvdpelg Fi, F2, F3 ..F, mov

aoxovvtal ot €va onueio evog owpotog xow oL omoieg dev Bpionoviolr oto (do
eninedo yuo vo Looppomel 1o adpo avtd droturdvetor duvvopatind wg eEng:

Fi+F, +Fs+..+F, =04 Z/F. =0

ITgoooyy:

A6 Sho. ToL TEONYOUPEVO CUUTEQOLVOUE GTL YIOL VO LOOPPOTEL RATOLO0 ODNC, OF
éva onueio Tov omolov aOXROUVTOL SUVAPELS, TETEL 1| OUVIOTOUEVY] TV duvdpewy
avtdv vo ovtoe pe undév aveEdomra o 1o mhifog v duvdpewv ot aveEdomra
amé to av fpioxovial oto (dlo eninedo 1j GxL.

1.28 Pom1j duvdapeng og mpog onueio.
"Eoww &0 onueio O xow A evég owpatog xow €0tw 0T 0T0 OMpeio A Tov
odpatoc T aoxeiton pic Sévoym F (oy. 1.28).
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Ovopdtope gomf Tng dvvdusws F w¢ mooc oo onueio O, éva SLavuopatixs
néyebog M mov £yl T €EIiC XQOOATNOLOTING OTOLYETCL:
1) To onueio epoQuoyns Mg M eivorto onpeio O.

2) H dievBuvon mg M oupstirtel pe ™ devBuvon Tov dEova XX, 0 omoiog
diépyetan omé o onueio O xow elvar #¥dferog oto eninedo mov opiletar and 1o

POQEQ TG F routo onueto O.
3) H gopd g pomnig M opiCetar pe yo1jom deEidotgopou roxhia (Bidag).

H gopd m¢ M eivan 1 Qood *atd MV omoic TEoYWEEL 0 SeELGTTEOPOC
®OYMag, 0V TOV TEQLOTREWOUE OIS TEVEL VOL TTEQLOTOEPEL 1) SUVapn TO CWHOL .

4) To pérpo g M oottat UE TO YLVOUEVO TOU PETQOV TNG F eni mv and-
otaon d Tov O and 10 popa g F , mhadn:

Ml =d-[F]

Znusivon: _

H andorocon d ovopdtetor ovviBwg poayiovag g gomic M.
Iagarnerjosis:

1) H pomij M ™m¢ duvdpeng F wg mtpog To onueio O dev petofdrleton, av
n dvvaun F petanavnOei enéve ot0 Qopéa T, yrari %od, ™ Petorivnon
ot ovte 1 d petofdrheTan ovte 1 F.

2) H pomj M g duvdpeng F wg tpog to onueio O Ba eival undév, av o
popgas g duvdpewg F diépyetan and 1o O ywori, dtav o Qopgag g Ov-
vapemg F diépyetor ané 1o O, téte M andotaon d tov O and 10 Popéa g
glvar undév.

1.29 Pom1j duvdpewns wg mgog dEova.

Oa gEgtdoope ) pomi duvdpewg F wg Eog Tov dEova XX, dtav 1 dvaun

F Boiloxzetaw ot eninedo mov eivar #dfero otov GEOVO. XX %O TO OO0 TEUVEL
tov GEova awtdv oto onpeio O (oy. 1.29a, naw 1.298).

Pom ms duvdapewg F oc 7Eog 10 GdEova XX ovopdlope 10 dtavvouatixo
uéyebog M mov €xer ta ebrjs yapaxrnoLotind orotyeia:

1) O gopéag mg M ovpumtirreL pe Tov dEova X'X.

2) To pétpo g ﬁ LooUTaL UE TO YIVOUEVO TG amootdoews d Tov O amd 1o
@opEa. ™G F, eni 10 UETQO NG F:
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Ly. 1.29a.

Eyx. 1.298.

M| =d-[F

3) H gopd opitetar Srwg xan oLy pe 1 xenom tov deEiéotgopou xoyhia.
1.29.1 Movdoes pomrjs.

H oy€om opropov g pomig eivau: M| =d- ﬁ:.l :

Movdda duvdpews oto S.I. elvar 1o 1 N »ow povdda amootdosws 1o 1 m.
Apa povada pomig oto S.I. eivar:

M|=[F] . d=1N-1m =1Nm
ITgoooyij:

H povada mg pomiig dev eivar o Joule (tCovh) ywati n pomj dev eivau €pyo.
1.30 Zevyog duvdapewv.

1.30.1 I'evixd mepi Gevyovg dvvduswv.

Av ou o duvdapes Fi xow F2 mou gvepyodv eni tov awtol odpatog

elvaw avtippomeg »at éxovy (oa pérpa, Tote Aépe 6t oL duvdpelg Fi »a F> a-
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Ey. 1.30a.

motehovv Cevyog duvapewv (oy. 1.30a).

Tevind, Gevyog duvapemv ovopdlope ovornua dvo duvapewy Tov EVEQYOUV £l
TOU GUTOU OWUOTOS, Eiva TOQAANAES, OVTIQQOTES %o EXOVV (00 PETQO.

Emimedo Cevyoue 1 eninedo eqappoys Cevyous ovopdope To emtinedo mov opi-
Couv ot Suvdpeig Tov, dnhadi 1o entinedo et Tov omoiov xeivrar oL SuVApELS Ty
Tov Cevyoug.

Av Bemgrjoope (oy. 1.308) 6n n cuvolni pomt Tov Cevyoug Twv duvapewy Fi
xouw Fa o moog GEova X'x, v eivan #GBeTog oto enieds toug, efvan 1) Mz , w6te
avnj eivan 10 duavuopamnd dfpolopa Twv QomV M % Mz toov duvdpewv Fi
wau Fa ¢ O¢ Tov dEova avtov (X'X). Anhodn:

ﬁz =l\_fil +'l\_/[-2]

H gomj Mz (Tov Letyoug) wg dravvouarixo dbpotoua 0Uo OLavvouaTixGy ueye-
Biv M waw M2 etvon Sravuopomnd péyeBog, To omoio €xel Ta andhovBo xapo-
ATNOLOTIHG OTOLYELDL:

1) Enueio epaguoyic autol elvon 10 ONUEID TOpNS TOU GEOVOL XX HOW TOV
emutédov Tov Levyous Twv duvduemv F) o Fa, dMmhod 1o O.

2) H dievbuvom mg Mz ovpirreet pe ) dtevBuvom tou dEova XX

3) ®opd m¢ Mz eiva exelvn mov opileTon pe Tov xavéva tov deEldaTpopou
HoyAO.

4) To pérgo mg Mz wovtan IE TO PETEO TS oS artd Tg dvo duvdpels F ; F»
tov Levyoug entl my améoraon Toug d = (X, — ), dnhadr (oy. 1.30B):

Mzl =d.[F\| = dF| 1)

Hagatnerjoets:

1) An6 m oyéon (1) mponrtrer 6w n pomj Mz 10V Cevyoug wg mpog Tov dEova x'x dev
eEaprdron omé ™ Bom tov g mEog ug dvo duvdpels, aAd PGvo 06 TO METEO TV
Suvdpewmv ﬁ; »ou Fs %o T petolE Toug améaTaon.

Enopéva, 1 gomi Tov Levyous Suvdpemv eivon 1 Bua wg moog omotovdrimote GEo-
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Iy. 1.30p.

va, ®dBeto oto enineds tov, dnhadi elvar edevfego drovvopatind péyebog (umogel
oniadij va peraxivylei 1 erdve oro gopéa Tov Y| mapdiinia mpog avrov).

2) Eneid n gomj Cevyoug duvdpewv wg mpog omotovdrinote dEova wdbeto oto
enined6 tov eEagrdtal pévo amd 1o PETEO TwY SUVANEDY TOU ®aw TV HeTaED Tovg amd-
otaon eival yagaxrngiorixg péyebog tov Cevyous,

Ilgoaoyr:

Avo duvdpers mov aoxrovval oto (o odpa, dtav elvar magdiinhes, aviipgoneg
®aL €xovv (00 PETOQ, TOTE 1) CUVIOTAPEVT TOVG elval (oM pe undév.

Apa éva Levyog duvdpuewy dev pumogel ovte va avrixarasrafei and wic Ghin diva-
|1 OUTE VO avrixaraotijoe: o dikn dvvaun.

1.30.2 H emidgao) Tov Levyous duvduewy eivar avayxaio mgoindfeon, yia va mepiotpapel éva
ot ik e
Ta va wegiorpagei éva odua yvgw and &vav déova, moénet va aoxnbel endve Tov Levyog
dvvduewv. H dievbuvon s gomijs Tov Gevyovs avrov mpémer va ovuminrer ue ) dievbuvon
tov dEova, (mpémer dnAadij To eximedo Tov Eevyous va eivau #dbeto orov dEova).

“Orav otov 10x6 (o). 1.30v) eqgoopdlope divapn f; HOL VTGOS TEQLOTREPETAL, TGTE
ovpBaiver 1o &g O 1poydg aoxel otov dEova o Sivapn F 1, 1 omolo elvon o pdAnhn
%Ol OPOQQEOTY PE TV Fl %ot €xel P€to (oo pe 1o pétpo me. Enewdr o toox6s aoxrel atov
dEova ™ duvaun f-:l' (dpdom), o dEovag aoxel otov 100yd ™ Sivapn F (avtidpaom),
omoia éyeLmv dua dieviBuvom xou 1o B1o PETEO pe mv E.' alrd avtiBem popd.
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Ly. 1.30y. Ly. 1.306.

Enopéva, otov 1poy6 aoxotviow dve Suvdpels, 1) F, TNV OTO{0L LTROVE EHELS AL T) %‘:z
™V onolc aoHel 0 dEovds Tov.

O &o duvdpeig F1 nou F; OV OROVVTOL OTOV TROYG elvat apdMmheg, €xouvy (oo pe-
TOC. %Ol CVTIOETES (POQEGS.

“Erow orov 10y 6 emdpd. éva Cevydpl Suvdpemv i:.| Ha -152 IOV RAVEL TOV TROYO VL TE-
QLOTQEPETOL

Eneidi n pomi me duvdpeonx ?2 WS ROG ToV GEova elvar pmOEv, Aéue xaraypnorixd, G-
L0 100X TEQLOTQEpETa €€ o T pomig g duvdpieas Fy (o, 1.30y).
ITpoooyri:

‘Oray €vo. odo. TEQLOTRERETAL, TTalp” GAO oV TOMES PoES autd dev gaivetal, CoxelTal
EMAV TOV ®ATOW0 Letyog duvdpewy.

Emopévax, 6tay éva odpa megloteépeTtal, TRETEL va avalnmijoope 1o Levyog twv duvd-
LEWV TTOV TO TEQLOTOEPOUY.

o mopdderypo my eLoteogr mg xeworapris (oy. 1.308) my mooxrahei 1o Levyog Twv
duvdpewv Eu HOo -P:z #ou Gy m dvvapn i~:| OV EQAQUGLONE EPELS.

Tnv -152 v aovel 0 GEovag TEQLOTOOPS EAVM Ot XEWOMPI] RO CUYRERQWLEVE OTO
oneio ompiEedx Mg EMEve OE CUTOV.

Enedn 1) pomi mg duvdpeons F g mpog Tov dEova tepuotogis etvan undev, Ape xa-

Tayonotied, Su m yewohafi meQuorpégetan €€ awriog Mg eomis mg duvdpens F wg moog
oV GEOVa QUTOV.

1.31 Metagogd duvvdpens magdiinia moog tov eavtd s (avaywyr dvvdpens og
npog éva omnueio).

“Eown du n divopn F ooweiton oto onuelo A evig owparog T (oy. 1.31) »ou éoww du
Béhope va uerapégous ™ divoun avni ragdlinia mpog Tov EQUTE THG, YO VOL OTTOXTOEL ()G
véo onpeio eqapuoyic o onueio B tov odparo.

o To o%omd awtd epyalopaote wg eErc:

o
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Zy. 1.31.

Z10 onpeio B tov obportog Z epoppudtops duo duvdyiels, E;m E; , wov eivaw: 1) Taodh-
Mpres mpos v F, 2) [F| = |Fi | = |F2 | %ou3)n Fy oudppom mgogm F #aun Fr aviip-
QOTTY TTQOS THV F M F» eilvow ovrippOom) HOW TIPOS TV Fi ). Eneudii ou duvdpeig -l~:| . Fa
aEvmavang(Fl =—-l;z)eEm36£mg(ﬁvovm04m&ﬁaia.

Enopévos, Gty oto oo, eTudQovy ToTSyoove. oL ToeLS Suvdpels f-‘., i:.l HOU E],J‘I:QOWI-
hotv 10 D10 aTtoTEAEOUOL PE EXEIVO TIOU TIQOHAAEL 1) F Groy evepyel pévn mg. Anhadi: To ov-
omua TV duvdpewy E., Ez wou F eEvmmméﬁwousmaﬁmunf.dembmmww
Touv Suvpeav F , Fa xen F ovviovermon o pict Sveytn F , wo o6 évor Letyos Suvipecv
(E'F:E ). Agc: H dvvaun F eivas wodvvagn pe pia dvvaun F; xau pe éva Eevyos dvvdusaw
(F, F,). Ewu

To amotéheopa mov mEOROAEL 1) Sivapn E,dmamimuévqgmgmonps(oAm
OTEQEOY OWPOTOG X eivow T0 (310 e T0 amoTEAEOLO. IOV TEROROAOUY 1) Stivoyim F 7o 1o Cevyog
v duvdpewv _I-: F, , 0tV 0orNBovY TOUTGYEOVE OTO GO CUTE.

A6 oL ropodive TQORUITTEL 6T

Mio dovoyn F 7100 aoxefton o€ éva. onpeio A OTEREOT COUCTOS ITOREL VOL CVTLXOTOLOTOL-
Bel o6 évar Leviyos Suvdpeaw (F , Fa ) wou an ot dhkn Stvoym F , 1 omoics: 1) Exe 1o @dio
néwoope v F (| F | =|F ), 2) etveu nogdNknhn #e opdopom mos my F , ahe 3) eyt Xko
ompeio epagpoyis (to B).

Znusidoetg:

1) H pom ov Eevyoug tov Suvdpuewy F nau Fs elvou iom pe ™ gom] mg duvdpews F g
1005 T0 oMpigio B.

2) Ty ovaondoraon me Suvpens F o6 évor Levyog duvdpeaw (F , Fs ) wou atd pict
Suveyun) Fy 1w ovoudope avayoyi m Suvipieax F g moog wo omjeio B,
1.32 Avayoyj cvonijpatog dvvdpewvy ge éva onpeio.

Av oo onueio. Ay, A; ... A, evés ooporog aoxovvean ow duvdpes Fy, Fi ... Ev , OL OTO(-
£C OUTE OUOETIIEDES OUTE TUEAMMAES ElvaL, TOTE ATOSEIUVUETOL OTL WITOQOVY VO OLVTLHOITO-
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Ly. 1.32.

otaBotv amd pic ouviotapévn ddvoun ﬁ,uﬂuﬁamimLctévuwxuiooqpaEOOmvod}-
patog xaw éva ouviotdpevo Cevyos M (oy. 1.32).
Hagarijonon:

To pérgo, N SievBuvom %o m popd g ouviotopévng duvdpens F eivou avebdornra and

mv exdoyrj Tov onpueiov O, eva) | ouvioTapévy gom| M ekagrdrar amé ™ B€om Tov onpeiov
0.

ITgoooy:

H avarywyn ovonjuartog duvdpewv oe éva onpeio Tov otepeoy odpatog [woel vo odn-
Y1OEL OF pie 06 TG IO RATW TEQUTTWOELS:

1) F#0 ne M #0.

2) F#0 % M=0.

3) F=0 »au M #0.

4) F=0 % M =0.
1.33 Qedgnpo TV QOTAHV.

Oo. avoPEQOUE TS TO GUVIBLOUEVES TTEQUTTWOELS.
1.33.1 ‘Orav dvo dvvdueig aoxovvrat 0o idLo anueio.

To oyriuc 1.33 Seiyvel do duvdpeic OA %o OB, oL OMOiES 0o%OTVIAL OTO (D10
onueio O, ®ow T OUVIOTUUEVY TOUS 3.0 QOTIES TWV SUVANEWY CUTHIY, WS TTROS
yaio onueio K tov emmédov toug, agiotdvovion antd ta diaviopota Ma, M
wou M avaotoiyac, Ta omoio foloxovion e ve otov idlo GEova tov eivon xGBeTog
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Ly. 1.33a.

oto enimedo Twv duvduewv oro onueio K.
Av Bewproope ta ahyefoird HETEO TWV TO TTAVW QOTWY, TOTE PTOQOTUE
vo. arodeiEoue to £€rg Bewonua:

To alyefoixd uérgo Ms TS 00MIjS TNG ovv:ora,uémgf TV dvo dvvducwv,
g mog £va m;,w::o TOV EMTENOV TOVG, LOOUTAL He o dﬂoo;qua TV adyefoixav

UETPWY MA,MB TWY QOTWY TWV CUVIOTOOWY OA OB WS MPOS AVTO TO ONuUEL-

0. Anhadii:

To Bewpnua avté ovopdletal Bedpnua Twv gordv.

Znueivon:
BéBauwa woyveL n oxéon:
1.33.2 Zvvpbrouévn nepinroon:

Enewdrj o duvdperg Fi xau i‘.z €youv Tov (dlo popéa roL aviiBetes Qopés (oY,
1.33B) éxope:
==F-F 1)

Toyvel »ow n ox€om:
M; = 2R (2)

AT6 g oyéoelg (1) nou (2) mponinter n oxéon:
Mz = (Fl = Fz)R = Mg = FIR - FER (3)

Eniong woyiovy oL oy€oeis:
M, =F/'R 4)

E¥r,

LABPYy
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Fs A = F
T
Ly. 1.33p.
7o
M; = F,;R (5)
Ané ug oxéoelg (3), (4) nou (5) mponvnrel v oxéon

Eneidi M, # M,, éxope Ms# 0. Emopévax o 1poyds nepuotpépetan tepl Tov dEovd tou

1.33.3 ‘'Orav moAAés dvvdueis aoxovvrar oto idio onucio O evds oduaros xat
Boioxovrar dieg oto idio emimedo

Zmv nepimrwon avm) moxvu T0 eE‘qg Bemgquu TWV QOTWV:

‘Orav moAiéc dvvdusig OF I, OF 2, 0F3 .OF, aoxovvrai oo idio onueio O
£v05 awyarog, xat Poioxovrar oA ato idio eminedo, ToTe T0 AAyEPpInd uergo TS
oo Ms TS OUVIOTAUEVNS TOUS OE ws mpos §va onusio K tov emmédov
TovS eivar (00 ue 1o dfpotoua Twv alysfoixdv ufrowv TV QoMWY M 1,
M3, M3, M, tov dvvdueov avtdév og mpos 1o dio onueio K

Iﬁ}: =ﬁ1 +ﬁz +ﬁ3+...+ﬁv

1.33.4 "Orav dvo dvvdusig aoxovvrar oc diagogerind onueia Tov oduaros xat givar ov-
VIQEYOVOES.

Zmv neQimTwon oum] LOYVEL TO eEng Bewonuo Twv gomEv:

"Orav dvo dvvdusig AF ; xat BF 2 (0. 1.33y) aoxovvra: oto odua o xar ovvTEé-

youv oto onueio O, ToTe T0 aAyefoixnd ucTgo Ms TG QOTIG TG OUVIOTAUEVS TWY Ov-
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Ly. 1.33y.

vduewv avtdév ws mgos £va Tvyaio onucio K tov oduarog eivas ion ue to dbgoioua Tov
alyefoixav uérgov M; xai My Twv gomay Tev duvduswy avtdy wg mpog To ido onucio K.
= +|F1|-a, (Bewni), Ma =-[F2l-a, (covimani) xon

M: =M, +M; = +[Fi|-a, -[F2l-q,

Znueivon:
To mopoandve Bewpnue LWOYUEL ROL 0TV TEQITTWON 6OV OTO CWUC UOROVVIOL
oAEg ouvTEEYOVOES Ko OpoEninedes duvapers.

1.33.5 ‘Orav moAAés duvduels aoxovvrar oto idio onueio O oduarog xair dev Poioxovral
dgg aro idio emimedo.

Zv mepirToom avni toxm:t 0 sEng Bsmgnpa
Oray moddés duvduers OF;, OF, OF 3...0F, agxovvras oo idio onueio evog oouarog
¢ y:a mapdogtyua oto onueio 0) xat 0ev Poioxovrar oAes oto ido eminedo, ToTe 1 pomf
5 TG OUVIOTAUEVNS TOVG 0z wg mpog €va onueio Tov oduarog (yia magdderyua wg
Qo 10 aq;;efo K) eivar iom pe 1o diavvouatixd (yewuergixd) dfpgoigua tav gomav
M1, M3, Ms.. M, Tov duvduewy avtdv wg mog 1o idio onucio K.

Iﬁ: =ﬁ1 +ﬁ2 +ﬁ3 +...+K‘{‘\-|

Znueiwon:

H nepimtwon avt| elvar amh epagpoyr tov ogiouov abgoioparos Tav diavu-
ouatixay ueyedaoy.
1.33.6 ‘Orav oe odua aorovvrar 6vo magdiinieg dvvduess.

Zmv neplmrwon ovni woyvel To e€rjg Bewdonpa:
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‘Orav dvo dvvdueig E; xai ﬁ; aoxovvrai o€ €va odua xai eivar mapdAinies,

T0TE T0 AAYEPOIn0 uETEO My TS QOIS THS OUVIOTAUEVIS TOVS 0z g moog €va anueio
K tov emmédov tovs eivar (oo ue To dfpotoua Tov alyefoindv uETowY TOY QOTGY TOUS
M;, M, wg mpog to idio onueio K. Anhodi:

1.34 ZuvBrjxes woppomiag 0TeQE0y OONATOS, 6Tav O€ dLa@ogeTind onueio
auToU %0l %aTd 0TOLOVOT|TOTE TEOTO aoxovvTaL WoAAEg duvdpers. (Ie-
vix1] TEPLMTMOT) LOOQQEOTLS CONATOS).

INa va woppomel v 0TeEEES oWpa, GTaY EXGVE TOU QLOKROVVTOL ROTA O-

ToLovONote 16O TOAAES duvdpers, F,Fo, By, TEEMEL TAVTAYQOVOL VAL

wyvouy ot eErjg do ouvbixec:

1) H ovviotapévn toug 3, Gray avayBovv oe €va omolodijmote onueio A
TOU OMPOTOS TOETEL Vo E(vai (oM pe pndeEv.
2) H ouvviotapévny Mz TOV QOGO TWV duvdpewv avtiv wg mog To dto on-

ueio A tov owpatog va eivar exiong ton pe undév. H pabnpatxr dratimmon
AUTWY TV oUvONroV eiva:

]§=0i HOw 1ﬁz=0| 1 EI5=0| HoL |m:0|

LoyveL »au 10 avriorgo@o Twv ouvnrdv avtdv, dnhadn:

‘Orav pag movve oti €va 0Gua 100QOTEL, TOTE 1) OUVIOTAUEVY TWY dvvdue-
0V OV aoxovvral 0To odua avrd, otav avaybovv wg meog omotodrmore on-
ueio A avrov eivar undév' emi tAfov, eivar und€v xar 1 CVVIOTAUEVY] TOV QOB
TOUS WS QOGS TO GNUELD AVTO.

1.35 EuvOrjxn wopgonias odpatog, 6rav oe dagogetind onpeia Tov aoxovvrar du-
vapeig mov Poioxoviar oto idlo eminedo o o popeic Tovg Téuvoviar oro ido
onpueio.

v mepimrwon avtif 1 ovvbijxn 10oggomias Tov oduarog eivar n e&ijs: I'a va 100p-
goars: &a aw;za, drav o Siagogerind onueia Tov aoxovvrar moAAés duvdusi,

A —

F;, F3, F;.. F v, OV Poioxovrar oto idio eminedo xar exi TALov o1 pogeis Tovs TEUVOVTAL

ato id1o onueio, mEEmeL xar agxel 1 OVVIOTAUEVT) TOVS 3 vaeivat ion pe undév. Aniaor:

=0

H ovvbrjxn avrif eivar ovoryxaio ol 1oVt yia va 100pgomnei éva oteged odua, 610ti:
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‘Orav 1 ovviorauévy opoemmédoy xar ovvrgexovody dvvduswv givar undév, tote

Xai 1 OUVIOTGUEVY] TV QOTGY TOUS (WG P0G OOLOOTTOTE ONuEio Tov oduarog eivar emi-
o1 und€v, omote Exoue:

Ef_ﬂ‘ HOL ﬁx=0

1.36 Tuvbiixes wwopgoniag otepeoy odpatog, otav o 6ta¢ogettx& onueia
TOV aoxovvral dvo opoeninedeg duvdpers.

I voo 1oogpomnel €va 0TeQEd owpa, Gtay Ot SLaPoQETLXd oMueie Tou a-
oxroUvral dvo duvdpelg Fi xu F, (ox. 1.36) mp€melL naw aQxel va oyvouv
Towtoyedveg o £Eiig ouvbhixrec:

O duvdpelg Fi zau Fa va €xouv:
1) Tov {dio pogEa.
2) To dwo pétpo.
3) AvtiBeteg popéc.
Znueivon:

‘Otav pog movve Ot endve o Eva odpa aoxovvtal dvo duvdues Fi xau
F2 zou 10 odpa wooppomei, Téte oL duvdpers avtég €xouv ta eErg yapaxrmot-
onnd:

1) Tov dro popEa.
2) “‘Ioa péra.
3) AvtiBeteg popéc.

Fa

Lyx. 1.36.

1.37 Zuvbiixeg wooggomiag odpatog, 6tav ot diogopeTind onueia Tov a-
oxovvToL TELS opoeninedes duvdpers.

Awoxpivope Tig eE1jg TEQUITWOELG:
a) Ou Tpets duvdueis va eivar opoeminedes xat un magdiinles.
I va woppomnel €va odpa, dtav ot dagopetind onuela tov A, B, T a-

OROUVTOL TOELS OMOETITEDES ROt un aPAAANAES duvdperg F, ; F2 nou Fs (ox.
1.37a), moémer xaw apxel Vo Loy UovV TanToxESvXs ot eErg ouverxes:
1) O gopeig Toug va Tépvovral oo idLo onpeio.

2) O gopéag ™G ®ABE pLog 0md TIG TOELS VO CUTITTEL HE TO POQEX TNG OV-

et
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Lx. 1.37a.

Fa=9kp = 9 Kgf
A

Fa= 3kp =3 Kgf

f F, = 6 kp = 6 Kgt
Ly. 1.37p.
viotapévng Tov 8o GAwy.
3) H gopd m¢ #dbe puog and tig 1eeLs va eivar aviiBet mpog ™ gopd g
ovvIoTopEVNG TV dUo dhhwv.

4) To pérpo mg #GBe g and g TeeLs v eivan (00 pe To PéTo TG ouvL-
otapévng Tov do dAwv.
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B) Ot toeis dvvduers va eivar ouoeminedes xar TagdAAnies.

INo va wogonet éva odpa, étav o dagpopetind onuelia tov A, B, T a-
oxovvtol Toelg opoenimedee #at wapdnheg ﬁvvdpsl,gﬁ“ F: nau Fs (ox.
1.37B), moémer o apxel va woyvovv Tautdypova ot £ENg ouvOres:

1) H peyoriteon and g 1elg duvdpels va €xel popd aviiBemn mpog m
@ood TV dv0 GAhwv.

2) To onpeio EQAEUOYS TG HEYUAUTEQNS QT TIS TOELS Vo PoloxeTal peta-
EU twv onuelov epaguoyis twv 8o GAlwv.

3) To pérpo g peyoritepns va eival (0o pe To dbpolopa Twv PETRWV TwV
dvo dhhwv.

1.38 Zuvleon dvo magaiMjhwv xal opogEeTOV dUVAREDY, TOV ETEVEQYOVV
oe Hvo onueia ocdpatog.

a) T'oaquar pébodos.
Zto onueio A xoL B cwuatog (oy. 1.38a) evepyouv duo mapdhinhes ®at o-

udppomeg duvduelg AF, xa BF,. ZnTtolpe Vo VTOAOYIOOPE TN OUVLOTOPEVY
TV duvapewy autav.

I va Boodpe ™ ouviotapévn twv duvdpewv AF, ®ou BF,, TREMEL VO
TEo0dLopioOopE:

1) To pérpo mg.

2) Tn dievBuvor] mg.

3) Tn goed. mg.

4) To @opéa g, dnradn ™ ovyrexppévn evbeia, emdvw omv omoia Poi-
OXETOL.

5) To onpeio eqagpoyis mg.

Me m péBodo tov duvapomoruydvou Boiorope ot

1) To pérpo g 3 eivou (00 ue 1o dBpolopa TV HETEWY TV AF; xaBF;,
dnhad:

[ =[AF + [BF:|
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y. 1.38p.

2) H dtevBuvon mg S ovpnintes pe ™ dtevBuvon twv AF| nou BF;, dnha-
oMn S elvau nagdllnh] QOGS TUG AF, xou BF,.

3) H goopd m¢ b cmunmsm E 'rr] @opd TV AF) nou BFz nhadin S &i-
VoL OpOEQEOTY TEOS TUS AF| xou BF,.

Amopével Vo TpoodLopioope T @ogEa ™ = (Tov Ba elvan TapGAMAOC

QOGS TOVG POQEIS TV OF, »a OF:) %o 1o onpeio epappoyc me. Oswpou-
ne on emdve ota dvo onuelor A xar B tov odparog (oy. 1.38B) emevepyoiv

eXTOC TV duvdpewv AF, zou BF xau ou 8o duvaperc AK; o BKz, ot o-
moteg elvan (0eg na aviiBeteg (A_.K| =-BK; ). Enedn o1 &0 avtég duvdpers,
AK, »ou BK, alMnhoavarpoivral, 1 emevEQYeLa (TEOoH %Y) CUTWY OTO OWNa
dev ustaBuMEL TO OMOTEAEONO. TG ETMEVEQYELOS EMAVW OF QTS TWV 6uvup.ecuv
AF, o BF;. Ea'top.avwg, 1 OUVIOTOUEVY TWV ‘caa(mgmv duvdpewv AK,,
AF, 5 AF, »ou BK> 0a eivou 1] CUVLOTOPEVY TOV AF, zau BF.

Bgi(mous ™ oL ovvlmaue’vn AS, twv AK; zau AF , %8¢ ®aw ™ ouvioTa-
névn B3, twv BK; xai BF; ne m ueBoﬁo 1oV opaAAnAoyodupou.

Metagépope g duvdpeig AS; xai BE; endvo OTOVG POPEIS TOUG, UEYOLS
6tov TunBovv (onueio O) xaw €xope:

ﬁs =E| Ho ﬁ4 =§3‘:’2

Tea, ovvOEtope pe ™ uéeoéo TOV TOQUAAAOYQAUUOV TIG 0= nou O
®ou Polonope U‘UVLOTauevn 0735 avtdv. O QOEEQG TG 0'Zs eivai o popéag
™G CUVIOTOPEVNGS TWV AF, %o BF;.

Téhog, pETOPEQONE TV 035 endve 010 popEa TG, UEYOLS GTOV TUOEL TV
gvBeia Tov odparog mov diépyeTal amd Ta onpeict Tov A nau B. Av 1 Towj Tov
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2N

Iy. 1.386.

popEa g 05 »au g evbeiog mov opieran and to onueio A xow B eivan 10
onueio O tov owparog, téte To onueio O elval T0 onueio EPUEUOYIE ™E CUVL-
OTOPEVIG O3 wwv AF; % BF;.

Znusivon:

1) Ta Bdaon Twv dvo diorwv €xovv cuviotapévn To ouvolrd Bdoog mov on-
%®WveL 0 dvBpwmog (oy. 1.38y).

2) Av Bdhope ot xdBe dloxo g Cuyapuds ané 1 N Bdoog, tote fAémope Gt
10 novrapdxt deiyvel 2 N. Zvpurepaivope 6t 1 ovviotouévn dvo (owv %ot mo-
pal\hwv opopEdnwy duvdpewv Boloxetar axoBWS Ot HECT TOV CUVLOTW-
odv wow givar (om pe 1o dBoropd Toug (oy. 1.38).

AgiBunrixrj epaguoyrj:

1o dupo pag pdpdov A, B, xurhrg diatopis, mov €xer wijxog 1,20 m -
TEVEQYOUV OU0 OPOQQOMES dUVANELS TTOV EXOUV HETOO |ﬁ: | = 6 Nz |f3_153|
= 12 N (oy. 1.38¢).

Na Poebei raw va xapaxBei n ovviotapévn Tous.

Ipdsro Priua: Xapdooopue ™ dpdo, yio mapdderypa pe ¥hipoxa 1230, O-
néte avnj Ba eivar fon meog 4 cm.

Aevrego Priua: Xapdooope tig duvapes AF; xav BF2, yia mopdderypa pe
#hipora 1 mm £ 0,5 N, onére n AF, 6a €xel ujnog 12 mm xow m BF, 24 mm.
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zx- leB.

Toiro Brjua: Xapdooope dvo duvapelg, yia mopdderypa tig AK; »ou BK» 5
éto1 dote va eivar AK; =-BK; .
Téragro Priua: X0QAOOONE TIS CUVLOTAUEVES A3 o BX;.

Iéumro Prjna: Tlpoexrteivope myv A5, o B3 uéxols 6rov tumBovv. “E-
Ot 6TL AUTES TEPVOVTOL 0To onpeio O,

“Exto Pripa: Ané to onueio O” pépope ™V mapdAnin moog Tig AF, nou
BF,, n onoia éotw dn Tépver ™ edfdo oto onpeio O.
“Epdouo Prjua: Xopdooous 1 Sidvuopa O (10 omofo eivar O 11 AF, 11 BF, )

£101, OoTE TO WjrOg ToV va. elvar 36 mm.

To dudvvona o) TOLOLOTAVEL TY] CUVLOTOUEVY) TWOV AF, xav BF, mov €yEL
nérpo 36-0,5N =18 N, eivar moodAAnAn o opdpQomn pe g AF, xau BE, 5
€L Og onuelo epagpoyiis To O mov eivan onpeio ™mg pdfdov AF, »ou BF,.

B) Ymoloyiotixif ug6odos.
1) Andbdeikn g oyéoews |IZ| =[4F | + |BF | (oy. 1.3801).
I va amodeEope ™ oyéom Ir3 = IEJ - iﬁﬂ , OXETTOPOTE WG eErfc:

a) AexGPOOTE GTL 1) CUVIOTOPEVY T v Suvdpewv i:‘.; HOLL Fz SLépyeTaL and to
onuelo I'.

B) Epopopdtope 1o Bedonpa twv pomdv yia tg duvduers Fi, F2 nau = WG TEOG
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A I B
[ /
/P2
XI !-f
- )
R X5 \ !.r
I
z
Eyx. 1.3801.

tov GEova mov diépyeTal and to onpeio A xou eivar ®dBetog oto eninedo Twv duvd-
puewv Fy, F» now Z, ondte €xope:

[F,1-0 + [, (x, +x,) =[Zx, 1)
y) Eqaguctope 1o Bedonuo Twv gordv yio Tig duvdpuelg Fi , F; o T WG OGS

tov dEova. mov BLépyeton and to onpeio (B) xou elvar ®dBetog oto enimedo Twv duva-
HEWV El , F2 now E, OTOTE EYXONE:

|El](x1 +x2)+|Ez|0 =|§tx2 2)
8) ITpoobétope Tig (1) ®aw (2) now €xope:
IEI!(x1+x2)+|E2|(x| +x2)=|:"...lx2 Fz."]xl

i [l + EalJcx, +30) =Bl (x, +x,)

f| ]EI=iE1[+li;'.zl

|F.|
2) Anddeisn s oyéoews: l-. | — (oy. 1.380m).

|E l BI
T vo. aodeiEope m oxéon: ] : | o — , oxemtépoode wg ekrg:
F2
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a) Agxdpacbe 61l 1 ovvioTApPEVN 5 v duvdpuewv F, HOL E; diépyetan amé to
onueio I

B) Egappctope to Bedonua twv Qomwy yo T SuvApEeLs :E-l i Fz w3 g TEOG
oV (i’g'ova nov dLépyetan and to onpeio T rzow eivan »dBetog oto eminedo 1wv duvd-

HEMV F1 HOL F; , OTLOTE €YOpE:

Pormrj mg Fy 05 71Q0S O r'+ @Omlms Fz g mgog o T = Pomij mg = o mog o T.

Anhadii: —|F.|x1 + F2 X, =30 %o = |F,|xI
F|l x
=owd, (8]
|le Xy
5 . 7o 1
v) loyvel n oxéon: %, AT (2)

0) Amé g ayéoeis (1) wou (2) éxope:

[F\| Br

[F.| ar

1.39 XivBeon dvo moguAiMjlov zar aviREONOV duvdpewv TOV ETEVEQYOUV
oe dvo onpeia odpatoc.

a) I'oauf pgBodog.

Zto onueia A xouw B owuatog (oy. 1. 39(1) e:rcsveg'yow do avrippomeg %o
avioeg duvdperg AF, xau BF,, 6mov |BF;; ]>|AF| |. Znrovpe va footpe ™
OUVLOTAUEVT TOV OUVAREWV CUTAV.

I vo Pootipe ™ ouviotapéwm b wv duvdpewv AF, ﬁfz,.ﬂ:gé:rretvu
TEOOdL0QITOpE:

1) To pérpo .
2) Tn devBuvor| mg.

3) Tn gogd. mg.
4) To gopéa mc, dhadn m ovyrexowévn evbeia endvo omy omola Poloxetat.

Fy

A 0

—

7,

Iy. 1.3%a.
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5) To onpeio epappoyi ™g.
Me ™ uéBodo tov duvapomoluydvov Beiorope St

1) To péroo ™mg X eivon (00 pe ™ duapopd Tov PETEOV TG WXEGTEENS
AF| a7 10 pétpo mg peyaliteons BF, , dnhadi:

[5 = [BF,| - [AF|

2) H dtevbuvon e 2 (mwu’mst e ™ BLeﬁﬂvwm 1ov AF) xou BFz, dnha-
dMn S elvau naga?\.kqln TOOS TV AF, xou AF; (2 |lAF| ||BFz)

3) H gopd m¢ s OUUTILTTTEL PE TN q)ogd ™ms BF;, dhadn €xeL popd ™ go-
0d ™C peyoruteEng amd Tig duvdaperg AF, »au BF;.

AmopéveL va ngoo&mogtoop_e 10 QOQET NG E mov Ba eival mopdAinhog
TOOS TOVG POPEIS TWV AF, »au BF;, 200d¢ noL To onueio epaoproyic mg .

INa va footipe o onpeio epappoyns mg 3 gvepyoupe wg e&rg (oy. 1.39B):

1) ITgogexteivope ™ prpdtepn AF, nou eni ™G TEOEXRTACEWS TG OQILOUE
Tjua AA, (00 pe 1o ijrog ™mg duvdpewg BF;.

2) Opitope eni mg peyoiitepns BF, tuijpo BIT pe pijnog (oo pe 1o pjnog
™G duVApEnS AF, .

3) Evdévope ta onueia A »au I non mpoexteivope 1o evbiypopuuo tujuo AT
UEYOLS GTOV CUVAVTHOEL TV TEOEXTAON TOV TUjpaTog AB. "Eotw dn 1 topn mg
TEOEXTACEWS Tov TUpatog AB raw Tov tujparog AT eivor To onueio O.

To onueio O eivar 1o oNUED EPAOUOYIS TG CUVIOTAREVNS TV dUVApEWV
AF, »ou BF,.

A6 1o onueio O pépope €va dudvvopa (o) TapdAANAO TTEOG TIg AF,, BF;
%O OPGOEOMO TTROS T HeYaAiTeQN dUvayun BF, (lﬁ?} [>] AF, [) %o pe pérpo
{00 pe ™ dLo@oEd Tou HETEOU TNG IHEOTEENS AF1 an6 10 METQO TG HEYOAD-
teong BE:, dnhadii|O3 | = | BF: | - |AF |.

Fy
B
A : ,-10
: 57 T
i _g=Ih
1 -
| ,,’ —
: "
Ly. 1.398.
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To didvvopa O TOQLOTAVEL T CUVIoTopéV) Twv AF; %ay BE:, dnhadn av-
™V ov nrovoaye.

B) Agibunriaf epaguoyr.

Mia pdfdog AB mou €xel prirog 5,2 m d€yeton ot Grpa me v enidoaom dio a-
vupednwy duvdpewv Py = 200 N xon P, = 400 N (oy. 1.39y). Znrovue vo vohoyioope
™ dvvopn mov ratamovel T edfdo now vo ™ xeoGEOUE.

Avon.
Atdovraw: Mijrog pdfdov = 5,2 m.
Mérpo mg P, = 200 N.
Métpo g P, = 400 N.
OuP; wow Py: PP,

Znreiton: X =;

Oop(Cope mv whipaxra pe mv omoia Ba yopdEope ™ edBdo ®at Tig dSuvdperc.

Khipoxa papdou: 1:200.

KAipaxa duvdpemv: 1 cm 2 200 N.

Xapdooope ™ pdfdo pe wirog 2,6 cm (wijrog pdfdov 5,2 m, xAipaxa 1:200 cm).

Xapdooope tig duvdpels Py pe prjxog 1 cm xar Py pe pijxog 2 cm (puéroo duvd-
uewv | Py | = 200 N, | P2 | = 400 N, ®A{poxer 1 cm £ 200 N).

Tipgpwvo. ue Ta mponyovpeva, Bolorope to onueio O To onolo efvar To onpeio &-
POQUOYTS TG CUVLOTAPEVTS.

dépope 10 dudvuopo. OF €101, HoTE:

1) Na eivon apdinho mpog Tig AP % BP; .

2) No €xeL gpopd ™ popd mg B_P;; (B_P;; > E| ).

3) Na éxet wirog 1 cm [(OZ) = (BP,) - (API) =2 cm — 1cm, (OZ) =1 cm].

To O TOQLOTAVEL T mmmapévn v AP, %O 1 BPz mov €yEL mweﬁo EQUONOYNS

10 O, eivan nagdl)mln UE TS AP, xau BP: %L €XEL POQOA TN popd TG BP;_ %o LETEO
200 N (»Mpoxa 1 cm £ 200 N).

A

r‘h.

| ‘\“"-. J\P2

E H"h\.\

| i

! “~lEe

I - z
| N e

b—— 52m —— S~

I ~ o
Ab=——c———=—=——=—=—=—= - - ———-——-——-—---=490
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1.40 Avdalvon duvdpens oe dvo ouvioTHoES OV Eivar TaQdAANAES auTiig %aL
£yovv TN idra goed.

“Eotw 6u Béhopue va avedioops ™ dtvoym F ot &0 ToEEMnAeg #o OpGEQOTES
aviic Suvéperc Fy #on Fz , mov vo iégyoveon amd to onpeic: A xaw B (0, 1.40cr). Zn-
Tovpe dMhodn va vrohoyioope ToL PETEOL TV duvapewy Fi nou Fs.

O duvaperg Fi xa Fa TOETMEL VOl E(VaL TETOLES, (OTE 1) CUVLOTAUEVY) TOUS VL ELVatL
" i:..EJrou.évmgﬁmoxﬁowmaxéostg:

F=F +F, |F|=|F|+|F:| (1)
[F.| (TB)
e @
[F2| (AD)
Am6 m oxéon (2) mponvrmreL:
[Fil (@B
|E2|+[Fi| (AD)+(I'B)
= (1. = \(TB)
Fol- ([« gy G
Ané ng oxgoeis (1) nau (3) Polorope to pérgo mg Fi , mhadnj:
Bl = -2 (4)
(AB)
Ané ™ ox£on (2) mponvmTeL:
T A T B
[ / i
R
=
Iy. 1.40a.
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Ly. 1.40y.

|f5,|+|f2|_(I‘B)+(AF) % e O (A
|i:.21 =T aD .|Fz|=[|F1|+|Fz|]m (5)

An6 ug oyéoeig (1) xoun (5) Polorope o PETEO ™G Fa, dnhady:

el
(AB)

[E2| = [F

Znuciwan:

1) To Pdgog Tov goptiov avalietanr o dV0 CUVIOTWOES TOPdAANAES: OTaL
Baon mov onrdvouy o GvBowmol (oy. 1.408).

2) Kabag to avtoxivnto mpoyweel and ta deEd mpog o aQLoteQd, To de-
E6 paBoo B d€yetan ovvey®s uroTteEn divaun ®ot 10 aQLoTEQS A CUVEXMHS
peyahvtepn. ‘Otav 1o avtorivyto Poioxetar om péon g yégpuoag, to Bdoog
notpdtetol €€ {oov ota dvo Bdboa (oy. 1.40v).

1.41 ZvvOeon dvo opoeminédmv alhd oy maguAljhov duvdpeav.

"Eotw 6t og dvo onueia A xaw B evég oopotog evepyotv dvo duvdpelg Fi
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wou Fa , OL omoieg Poloxovrar 010 (dLo emimedo naL oL PoPElg ToUg TEUVOVTOL
oto onueio I' (oy. 1.41). N vo. vrohoyioope T ouvioTapEvn S tov duvdpewv
Fi xauFa, gpyatopaote wg e&xg:

1) Meragépous g duvapeis F) xou Fa emévo otovg POQE(g TOVG, WOTE Va
amorTiioouvy TIg BETELS Fi' xau Fy , OMAad va amoxtioovy to dlo onpeio
eaguoyns I'.

2) YaoldoyiCouse ™ cuviotapévy ¥ wov Fi' waw Fy epappslovrag  pé-
0080 Tov agalinhoyodupov.

3) MerabOsroue Y endvo oo Qopéa S, WOTE VO (IJI:OR‘[‘I"]UEL g onueio
gQappoyiic mg €va onueio A tov odparog. “Etor om B€on avm n ¥ dhadn n
b , ElVaL ) OUVLOTOPEVT TV Fi nou Fa.

Enopévog 1 ouviotopévn T v Fi xau B, €xeL Ta e&1js yagaxTnoioTixd:
1) Métpo, mov divetar and ™ oyéon:

S = e = e

5= 51 =[P+ [EoPs2fFi] - [Fol ovvep

Gmov @ N ywvia mov oynuatiGovy peta&l Toug ol gopeis Twv dto duvauewv Fi

Ho i:':z .
2) AweiBuvom, n omoia ®aBoiCeTan amd T oyéon:

Ly. 141.

E¥r,
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=T MM = —=—NuQ (1)
=]

6mov a 1 Yovia TV oYNROTCovy oL dlevBUvVOELS TS OUVIOTAUEVIS T o ™C
duvapewg F .

3) Znueio epappoyic éva amd ta onpeia Tov owpatog, €otw A, and to o-
molo dépyeton 1 devBuvon me X', mov ovpumirrer pe ™ dievBuvom mg X xon
Y1t TO OTTO(0 LOYVEL VTOYQEWTIXA 1 OYEON):

[Filx, = [Falx, ©)

OTIOV X KOl X; OL ATTOOTACELS TOV onpuelov A amd Toug oeis twv duvduewv Fy
xoL Fa .

a) Anddetbn tng oxcocws (1).
TN to tplywvo I'Z” Fy'(oy. 1.41) wyvew n oxéon:
nua MU
Ened o + @ = 180° éyope:

3)

MU = MUQ (C))
Ané g oyéoeis (3) nan (4) mponrUmTeL:
[Fl 2] |F.|
—— =0l MU ==
e MU 5]
B) Amddein e oxcocws (2).
H oyéom (2) mponvmntel wg eEric:
Av epappéoope o Hedonpa TV gomﬁv wg mpog €vav dEova mov diépyeton and
10 omlsto ecpa@uoyng A ™mc ovviotapévng T wou elvou ®dBetog oto eninedo twv du-
vapewv F., Fz HOL 2 Ba. €xope:

Qo ™G Fi + pomij mg F2 = gomi mg s

Smhad [Eulx, - [Falx, =[50 %au [Filx, =[F,kx,

Hagarrjenon:
Av o éva odpa aoxouvtoL TEQLOoSTEQES 0mé &0 opoemimedeg xar GxL wopdhin-
Aeg duvdpes, yua va g ouvBéooue, epyaldpacte pe tov (dlo Toémo mov epyalpaode
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yla ™ ovvBeon dvo tétowv duvdpewv. Yroloylope ™ ovviotapévy do Suvapewy,
ouvvBETope T ouvioTOpEVT TOug pe TV TRiTn SdUvapy, totega ™ ouvioTapévn ot pe
™V €Tty d¥vapun *.0.%., domov vo. eEaviAnBovv 6heg ou duvdpers.

1.42 Iooggomio otegeoy mov pumogel va xiveital yHpw awé axhévnto onpeio.

Av endvem ot €va oTeEQES OMUQ, TOV PmOQEL Vo MEQLOTRAQEL TEOg GAES TIg SLEv-
Bivoels yipw amd axhévnto onpeio, evepyodv molhég duvduels o omoieg eival opoe-
ninedeg vaw ent mhéov 10 axhévnro onpelo Poloxetan oo enineds Toug, TETE N PEVY
duvami xivnon Tov odparog eivon va meplotpogel yipw and dEova o omoiog diépye-
TOL 6 TO oxAGVYNTO oNuElo.

Zmv mepimTon avti 1) avayxaia xas txavij ouvoixn yuo va L00pEONE( TO O £
vau 1 €8s To dBpolopa v akyefourdy pérpwv Twv gomdy, dlwv Twv duvdutwv wg
mpog dEova, xdBeto oTo emimedd Tovs mov difgyerar and To axAdvyro onucio mpémer va
eivar unoev.

Znueiwon:

Zm yevinérepn nepintmon 6mov ol duvdpelg dev xeivrar oto idlo eninedo, Tote 1
avayxaia xou tzavy ovvBinn wooppomniag Tov owpatog elvar 1 eEric: To diavvouarixd
dfpotopa 6Aav Tav gomrdv TV duvduswy wg mPOS To axAdviro onucio mpfmeL va. eivai
unov.

1.43 Iooggomia oTegeoy mov PwOQEL va xLvEiTUL YHQW and axddvito dEova.

Av emdvw O OTEQES OWA, TTOV WOREL VO TEQLOTREPETOL YW antd axrhévnTo G-
Eova (6yL 6pwg %ot vo oloBaivel xatd prixog Tov dEova) evegyotv onwodimote mo-
Aég duvdpelg, 16Te avayxaio ko tavi ouvBixnn wogpomiag tov eiva 1 eEvg: To d-
Opotoua Tov alyefoixav usrowv TV gorwv 6Awv TV dvvduswy wg meog Tov axidviro
déova va eivai undév.

1.44 Tuvleon molddv magariijlov duvdpeov.
Av oe €va OTeQEd oW EVEQYOUV MOMES mopdMnhes wou opdppomes duvapelg

Fi, -l*:z, E;, E.;...E\», TOTE 1) CUVLOTALUEVY TOVG s (oy. 1.44) éxev 1o eEng yagommoLotind:
1) Eivow opdhAnin mQ0og TS OUVIOTWOEG.
2) Eivow op6Qeomn meog TLg CUVIOTMOES.
3) To pérpo mg eivar (00 e TO AOQOLOUM TWV PETOWV TV CUVLOTWMOWV:

(5] = [Fil + [Fal + [Fal+ [Fal + .. + [F]

4) Znueio epapuoyiis g eivar éva oguopévo onueto K tov odparoc. I va vmo-
koytcoue 1.11 cmvl,(n'auévn T oMV nopaiilav  ®ou ouoggo.ﬂ:mv Buvdusuw

F| Fz F1 F4 F‘ ovvBétope dvo amd avtég Tig duvdpelg, £0tw TG F. HOoiL Fz , WOLL.

VOAOYICORE T CUVIOTOREYN TOUG 3. ‘Eneua ouvBETopE T ouvIoTapévn 5 HE )

dvvaun Fi natd tov (8o 106mo %.0.4.
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, B
Ly. 1.44.

1.45 Oedgnua Tov xévrgov magarijroy duvdueny.
To m]p.sio scpaguoyﬁg ™ ouviotapévng T molhdv mopoalilwv duvdpewv

—_ . -

Fi,F2,F;, F4 Fv, (oy. 1.44) mov evepyouv ot €va odpa eivor €vo ogLopévo onueio
K 1ov oodpatoc, 1o onoio ovopdCetan #6vrgo Twv magalifjiwv avrey dvvduswv. ' 1o
HEVIQO TV maQolMihwy duvdpewy mov evepyolv ot €va odpa, LoYeL To ardhovbo
Bedpnua Tou ®EVIpou Twv mapaiihwy duvduewy:

To »#£vrgo Tev magallijlev dvvducwy mov aoxovvial ot £va odua eivai £va ogiousvo
onuEio Tov 0duaTeS avToy, T 0M0i0 TAPAUEVEL TO (Do, av OAES o1 duvdusis oTpagovy ylow
and To onueio epaguoyrs Tovs, xweis duws va petaBinfovv Ta pfroa Tovg xar xwois va
mdyovy va eivar magdiinies. Emiong, to x€vrgo tov magaliijiov dvvducwv magauéver to
010 xau oTay Ta uETQA TWV évvtiuwv avrdv moAdamiaoaoBovv ue Tov idio agiBuo.

Avug&wapmgF;,F;,F;, F., F\, IOV EYOUV OUVLOTOPEVT] T 2 TG OTREWYOUE Rotd o,
onowadjrote yovia ¢, Téte oL duvdpels avtég égyovial ong Béoelg Fi ,Fz ,F; ; B R :
HOLL 1) CUVIOTOLEVT) TOUG T 1) Zynuorier pe m > yavia @, 2) diégyeron amd to K and émov
Siégyoviav n > »o 3) €xeL PEToo 600 ®ak M E.Emvouoh&nm&iq 1 elvowm s OTQOE-
1) #od yovio. @, 600 Snhadr oTodEnHoY OL CUVIOTHOES TS,

Znueioon:

To Bedpnpo Tov ®évigov 1Tov mogoihijhwy duvduewy ovopdletar xon Bedonpua

tov Kavt yia g mapdhinheg duvapels.

1.45.1 Touprf.

Toifrj eivar o pouvépevo »atd 1o onoio Gray do odpata Pelonovial oe emog
(o€ noepia 1 o8 #ivnon 1o éva wg TEog 1o dhho) row € artiog cvmic (dnh. e emagric)

E¥r,
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Ly. 1.45a.

ao%el 1o £va oto GMo duvdpels tov epmodiCouv ™ oyeTir ®ivnon Twv dvo cwpdrwy.

Tevind, 6rav odpa Z folonetar oe emagy pe oopa X', 161€ 10 £ aonel oto T €&
awtiag ™g ema@ris Toug o Stvapn A [oy. 1.45a(a), (B)]- BéBoia ot 1o T aouel oto
27 pio divoun A ( A =-A ) mv onoia £dd dev ™ onpeudvope.

H &dvaun avnj (A ) oe oplopéveg TeQUTtdoeLs elvan xGOeT) omy emipdveLa ena-
g 1wV copdrov X, X [oy. 1.45a(a)], evd oe dAleg mhdywa oe avniy [oy. 1.45a(B)]. H
Sivaun A Aéyetar ouviBog dvvaun avudpdosnc.

H &tvapn A (6rav BePona elvon mAdyio) ovalietar oe do ouviotdoes g eErg
[oy. 1450, B

1) Mia ®a6em Fk omv empdvera enagric 1ov 850 cnpdtov mov ovopdietol ®d-
Betn aviidoaon 1 nicon edpdoews 1 divaun omoEews 1j ovpmeonrr dbvapun (yiort
oupméLeL TS TOLBGUEVES ETQPEVELES).

2) Mia mapdAmin T omv empdvewt ena@ic 1wV o ompdrmv mov ovopdletal
YEVIRWG divapn toLfic.

Znueioon:

H &vvapun tofris ovopdlevar xow aviiotaon 1o, yati  xarevbuvon e eivan
TET0L0, DOTE VO AVTLOTERETOL OTN) OXETLHY ®iviom Tov Z wg mpog 10 X
Hpoooyr:

1) Otav 1 A eivor #G0em [oy. 1.45a(a)] omv emupdvera emagis Twv dvo owpd-
v, 16t T =0, dnhad] dev epgpaviCeton dvvaun Toubig.

2) ‘Otav odpa Z Boioxetar o emagr] pe GAho odpo X wow Bewpovpe 6 dev ep-
pavitetar Toupi, Téte N divopun avudodoews eivar xdbetn om empdvela exogrg TOV
&0 cwpdrov.

1.45.2 Zratiax toifri — Opraxy toifij.

1) "Eoww 6 éva odpa X woopponel endvo oty optbéviia empdvela £ juag 1od-
neCag (oy. 1.458). Z10 odpa aorovviar dvo duvdpelg:
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Ly, 1.45y.

Ly, 1.450.

a) To Bdgog Tou B xau B) m avtidooon A oné ™V emupdvele mg TedmneCac. Exewdi o

OWUE. LOOPEOTEL, 0oL SuvApELg B #ou A B efven ovtiBeteg (_EE =-A ). Emopévag m A 6a
elvol AOETN OV EMUPAVELX ETTOPNG TWV COPATWV.

2) Zuvdéope 1o odpa pe éva Vijpa ov dtépyeton amd toxahicn KoL OTo GXHEO Tov O€-
voue éva diono (oy,. 1.45y). ‘Otav oro diono Pdhope €va pred Pdapog Bi 10 owpc Oev
petoaveiton. Eneldn n dtvaun F [l By | = I-F. [] tov aoxeiton oto OWRE dEV TO PETOKLVEL,
oupmepaivope Gt ddvoun A €manpe va elvan #dBem omy emupdvelo. emogrs TOV OO
105 X ®ow ™ TedmeCog xou 6t Ba oynuatiCer pe ™ xdBem avni yovia .

H dvvapun A avadetan, oV EQ(TTION T, 0t S0 CUVIOTWOES, TV To o ™mv
Fx . ARG g 800 QUTES OUVIOTHOES 1) To €xer SievBuvon mapdAAnhn oto eninedo enagrc,
avutiBeTon oMY €VoEEN Mg XVIFOEWS TOV OMUOTOG #ow ovoudetan dtvaun otamuig ToL-
Bric ®at To pavépevo aviiotolyo ook .

3) Av owexioopz owadlaxd, (Pdtovrag oto dioxo peyahitepa fdon) my cniEnon mg Sv-
VapEws F mov telver va xvifoeL 1o ot (o 1 456) Bor ovEdiver mon LM yovio ¢ ondre Oa
avEdvetan xon oo 1o (Ty). ‘Otav 1 Stvaun F el v Ty F‘,g OV oM propel
VoL AVIOEL TO 0WpeL, TOTE 1) Yovio @ Bo MaPeL péyiom T may, OTOTE %o 1) ddvapm mg ota-
waric wiric To 6 AdBeL peyom el T (To = Tm ).

Hgoaooyy:

Orov 1 divaun mg otamic Toufis €xer ™ péyom Ty (-T.u = Tmax ), T6TE QT O-

vopdLeron dvvaun optarrc Toufic “_r..,@ (“'r' max = ?og ) #0L TO QOLYOUEVO CVTIOTOLYO
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optaxn ToLpY.

T'evindtepa woyvouy o eEric:

1) ‘Orov Aépe 6n endvo oto Uu’)ua Z aoxelron dUvapn orotirg tgtﬁﬁg and 10 X7 pe
10 omoio Bgmemu o€ emogn, EVVOOUpE T dvvapun tgtﬁng nov aoxel 1o 2 oto Z, dtav
#aL £’ 600V EAVW 010 X eveQYE( Pl divapn ov Telvel Vo 1o RIVIjOEL, EVE AT oo
MEVEL axivnTo wg TPog T0 X',

2) H otamun 1o Ty €xer dieviBuvon mopdhinin mpog myv empdveia Twv dtio on-
pdrwv emagrs ®ou popd aviiBem mpog ™ dUvaun mov Teivel vo ®vioeL TO adpa E wg
mpog 10 X,

3) H oromxn 1o1ff To mov epgaviCeron petofd dto oplopévav empavewdy mov
Potoroviar oe emapr] dev €xel optopévn ] (0< Ty < Top).

4) H oot toupn] epmodiCer myv évapln me muvijoewg evég odpatog we mpog éva
dAho pe 1o omoio Polonetal o€ emaQ.

1.45.3 Toifri odiothjocws.

Avvaun toifirs odiobijoewg nov aoxeital oto odpa £ and 1o X endvw oto omoio o-

MoBaivel pe otaBepn ToyvmTo v ¢ P0G avTd, ovopdieton 1 Stvayn Ta (oy. 1.45¢)
mov ExeL Ta eENG YoQUUTELOTIHG.:

1) AweiBuvom modAnhn Eog TV eMEAEVELL EXOETS TOV CwpdTwy Z ®at 2,

2) ®opd avtiBet mEOg ™ POEA KVOEWS TOV Z (S PO TO =,

3) Mérgo oo pe 1o pérpo g duvdpems F o mEEneL vo GonijOOUE OTO OWpa =
mapdAMAe TEOg ™V EMPAVELD ETOPHS TOV S0 CwpdTwy yuo va ®vnBel oavts pe
otaber] TaximTe ws TEog To X

Av 10 duvapdpetgo tov opjuarog 1.45¢ deiyver F = 10 p Srav 1o odpa = ohoBai-
VEL ENAV 010 27 pe otaden ToyimTa ws oS avts, TOTE elval:

To=10p

Av 10 odpa Z npepel wg meog 1o X ®aw agyifope va 1o tpafdpue pe to dSuvopdpue-
100, otadland pe peyokitepn divauy, 16te péhig emxmm eunm]cm TOU cmpamg z,

10 duvopdpetpo deiyvel divapn F = 12 p. Svvendic T[,'2 =12 p. Apa Tal. < TnQ
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Tevird n 1opr ohwobrioewg Ty, elvan purnpdteon and mv ograxn T (T <Top).
ZvvieAeotés g opraxijs TeiPris xar Tng Touprfs odrothjoews.

Boioxetal newpapannd 6t 1éoo 1 oprant 1o1p1 (To,) 600 ®an 1 ToLfY) olothjoewg
(To) avEdvovral oxedév ovdhoyo pe Ty »GOem aviidoaon Fx oV ovpmiéCel petaky
TOVS TLG OO EMPAVELES EMAPYS TV CWUATWY.

Zvvredeotés oprazfs ToiPris (ny,) ovopdletan o Adyog Tov HETEOU TS OQLOKIG TOL-
frig (:l'.{,g) 7POS 10 PETEO G ®AOEC avidpdoews (i:.x) ov ovpméCel petakl Toug
g do empaveres emagric (oy. 1.458). Anhadi:

[Togl
g - =2 (1)
* |Fk|

Zvvredeotés Toipric oliothjoewg (ny,) ovopudletan o Aéyog Tou pétoov g ToLpis o-

Motrjoewg ( Tor ) mEog 10 PETEO ™G vABeGS avtdpdoewg ( Fx ) mov oupmiEer petaky
Toug Tig dvo emupdveleg emoqris (oy. 1.4501). Anhadi:

Eol |

. 2)
|Fk|
ARG g ox€oelg (1) xan (2) mponumrovy oL OYEoELs:
[Tool = n,,[Fl 3)
RO
[Tl =n, [Fxl )
Igoooyij:

1) O ouvteheonic Mg optanis ToUBNg elvan Miyo peyalitepog omd To ouvieheon] mg
tof1is oMothjoems (ny, > ny, ). ZuviiBwg Spmg Toug Bewgolpe (Coug peTaEl Tovg, omdte

Bewootue (0eg petass Tovg my oguo U ( Tee ) %ot Y Touf] OMOBNOEWS (T ).

2) Ot ovvtehe aTég TOLRTG (g ROl Nyy) Elval naBapol apiBuol agpov etvor Adyor dio
HETOWV,

3) O ovvreheotés ToIPric eEcpTdvior amd T @Uon TV EQUTTOUEVOV ETULPAVELDY
TV 80 COPETOV %ot até 10 PaORS AELGVOEWS TWV EMLPOVELEIV CVTDV.

4) Tmv mpdEN ouviiBng oL ouvieleotés TOPS Yo €vo. CevydoL emupaveldv eivol
otabegol.

Hagarijonon:

O ovvreheonic ™c ToWBric oMotioews yio TaUTteg péyoL 5 m/sec eivar aveEdp-
m™rog mg Taimres. o peyohitepes Gpog Toimtes EhOTTHOVETOL.

Tovia oratixs TS Pma = Pog (0). 1.458) ovopdleton ) ywvia mov oynuarier

o
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Ly. 1.4501.

avrtidpaan A ne ™V ®dBem aviidpaon EK, Grav 1 otomxn 1o Ty MdBet ™ péyiom
T ™me, Mhadn tay Ty = Thay = I""' _ ~
A6 1o 1olywvo Twv duvdpewv Fx, Tm #oL A (o). 1.458) mpowimrer:
Tmax = Fx EQPPmax (5)
And g oyfoelg (3) nou (5) maipvope:

EPP 1 = Ngq (6)

OOV Prax = Pop YWVIO. OTOTLRYS TOLPTG.
T'ovia rgcﬁq’g odiobrjoews @, (oy. 1 4501:) ovopdletan 1 ywvia ov oynpotier n o-

viidpaon A pe v xdBem avridpaon Fx 6rav 1o odpa ohoBaivel pe oraBen Toyu-
™TO WS QOGS T GALO oWdpa.

Ané 1o Tolywvo mov oynuotiCovy oL duvdapels Fx , Toi. Kt A (oy. 1.4507t) moontmntel:
To;\ FK EQQ,, (?)
Ané g oyfoeis (4) now (7) maipvope:

EQQ, =1,
Smov @, M Yorvie Topric oMobrioswe.

1.45.4 Nouot tns toiprjs odiabijoews.

1) H &tvaun mg toiric ohobioeng etvar aveEdomm and 1o eufadov me emipd-
VELOG Ema@s Twv do cwpdtwy.

Hepanarei anodeibn.

Emdvo oe éva opitévrio tpaméll tomoBetotpe 1o odpa A (ox. 1.45€), mov €xel
oxfue. mapoinremmédon, ®oTd TETOWO TEGMO MOTE VO EQPATTETAL PE TO TOOMECL M)
mheved Tov E;. Me éva duvopdpetoo ovgope 1o odpa A, @ote va olobioet endvo
oto TeaméCL pe Taymrae otabegr]. H évdeln téte Tov duvapdpetgov pdg divel to pé-
100 TS duvdpews ™mg ToLPrig olobrjoewg T, ™V omoia aoxel 10 ToarELL OTo Obpa A.
“Eotw én avmi eivan Ty = 5 p.

Av 1ipa endvw o1o (dlo TpamélL ToroBemjoope To odpa A (o). 1.457), étoL dote

\BPY,
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Ly. 1.45¢.
A .
W o I
T —
2 E, -
e Sl T icniiiniig
Ly. 1.457.

vou EQATTETAL PE TO TOOECL 1 Thevpd E; now émerta ovgope To owpa pe va duvapdpe-
100 Wote vo olaobhjoel pe Toimra otabept, 1 €vdelEn Tov duvapduetpov Ba pog dwoet
161e 10 PETEO TS duvdpews mg Toiric ohobrioews T , TV onolo. aoxel 1o ToanElL oTo
opo A.

Awrmotdvope téte Gn 1 divapn mg s oMobioews Tz eivow fom pe my T) oV
sponyovpevov opadeiypatog, dnhadi:

T2=T|=5p

“Erou amodewviietar 6t 1 dvaun mg toufiic oothjoewg eivar aveEdomm and 1o
enPodSv mg emupdvewng ouvenagis wwv dto cwpdtov.

2) To pétpo g duvduens Toufrig ohobrioswg Ton elvou avdhoyo Tov pETpou g
#aBétov avudpdoswg Fx , mov oupwméler petall toug Tig 6o emupdveleg Twv ompdtmy
o omoleg Peloxovial oe emogn.

3) H &tdvapn mg tofric oobjoeng eivar aveEdomm ané mv ToyimTo pe ™mv o-
mola #veitan 1o éva owpa wg TEog To dAho, e’ oov 1 TayumTa dev vrepPaivel ogL-
OpEVO GO10.

Znueivon:

TuviBog péxol mv Taxdmra 5 m/sec 1 Toufr ohoboewg elvan aveEdomm and
mv Ty, D peyoditepeg tayvmreg, 1) Toufr olobjoewg ehattdvetal 600 avEd-
VETOL 1) TadTnTaL.

4) H duvapn toipris ohobrjoews eEaptdtal amd ™ @ion Twv em@aveldy mov Tol-
Bovrat, ®aBog xow ard 1o Pabud heldvoews Tovg.

H pabnpatixi diarimwon tov vouwy s Totfris oliobijocws eivar:

[Tol=n,[Fxl

Hagarijonon:
H Svvapn mg optanic towpric (dnhadi n opraxii to1fr dmwg Aépe ev ovvropia)
Siémetan and Tovg (drovg vépoug ov diémetan xau 1 ToLfr oloboews.
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Ly 1.450,

H pobnpanixn diaminwon twv vépwy g opLais tofrg sivaw:

|:r.ug|=nm|FK|

1.45.5 ®von s roiprjs (meoédevon Tns Tofrjs).

O empdveleg Twv owpdTov 600 xow av gaivovial Aeles, €xovy ecoxég nat eEoyéc.
Tevind eEouriag avtdv tov ecoxdv o eEoxdv 10 epadév (E) me empdvelag ena-
@rig &0 cwpdtwv elvar pxed. Eropévag 1o Tmipate Tov Emgaveidy mov £gxovoL

mpaypoTiAd o€ emapn velotavran peydiec ovpméoeig (P = EEK ). AUT6 €xeL g amoté-

Aeopa o poELO: TV TUNUATOY TWV ETLPAVELDY OV EQXOVIOL OF EMaQY Ve TANGIGLouY
TOM peTagy Tovg, va aAMAOEAROVTOL TOMS «duvartd» #on vo «xoMGve». Anhadij o
TUIHOTO TOV ETLPAVELDHY IOV €oyovial ot emagr nabaivouy éva eidog «yuyods ov-
yxoAAijoews». Katd ovvéneio, yia vo xvnBouv oyetird ol &0 empdvelec Twv copd-
TV OV efvon o€ emapt, Bo. TEEmeL EWTA VO OTATOVY QUTES OL «OUYROMIOELS». Av-
16 axipudg duaworoyel Ty UrapEn me totfic.

ITgoooyi:

1) H o1 elvor aveEdomm tov epPadot mg emgpdvelag enxagis Twv do owpd-
twv. [dc duraroloyeitol avtd;

2) Ze mowa aitia opeiheton 1 @OORE TWV TOLBOREVOY ETPAVELDY;

3) g dueawoloyelte ) YOHOM TWV MITAVTIRGOV;

4) TTdig xvotivion %o medg oTapatovy ta avtorivita oyjuora (oy. 1.450);

5) ZyedidoTe Tig SUVANELS TTOV AOROVVTOL OTO OGO, Z, GTav TS LooEomel ETdve
o rexMpuévo eninedo (oy. 1.451).

1.45.6 Toifrj xvdiocws.

O wiMvdpog K wvhéton emdvew oe ogiévro eninedo EE; (oy. 1.451a). ‘Otav o
#UAvOQog nuMétan endvw oto eninedo E(E;, 1 enagi tov pe awtd dev moaypato-
moleftal xotd pio yevéTelpd Tov ahhd Oud Tnjpatog mg emupaveiag tov (oy. 1.45u).
To amotéheopa Tov yeyovétog avtot eivan pio purer perabeom I tov otvyaiov dEova
neprotpopris O tov nuhivopov. H petdBeon avni €xet wg ouvéneio n #60em ovviotd-
oo Fx mg avudpdoews Tov emmédov #at 1o fdpog B tov ®uhivipov va amotehotv

Cevyog duvdpewv o omolo avtiBetal omv ®UMon Tov ®uhivdpov. H pomi M 0vtod
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Yz

Ly. 1.45.

‘B
L. 1450,

tou Levyoug ovopdleton Touff xvdioews wau €xeL PETRO TO ONOIO TOPEYETOL GG TN

oyéon:
2

H [ noheltoan ovvieheonic toufis xuhioews, eivar wijxog xor eEaprdtar and mmyv
TAOOTLROTNTO TV VARGV ToV #UAIVOPOL *a Tov emurédov.

Av egappdoope pice dvvapn F oto »évrpo Bdgous tov ®nuvhivdpou té€towe dote o
#UALVOQOG va #uMETaL pe otaBepn yovioun Tayimra, Téte Ba wyiovy oL oxéoeLg:

F-T=0 (2)
F, -B=0 (3)

HolL
F-r-B-1=0 (4)

dmov r elvan 1 axtive Tov ®uhivdpov n omoila hapfdveton xatd TpoogyyLon (on pe my
a6oTaon Tov oTyaiov dEova mepLoToogis xaw ™ duvdpems F .
Ané m oyéon (4) hapPdvope m oxEon:

1,1
F=—B=—F (5)

And ™ oxéon (5) ouvdyeton 6n  Svvaun F mov amarteiton yro vo xvnBel o #ikuv-
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/
dpog wotays, elvon avnotpdpwg avdroyn mg axtivag tov. O Aéyog —= L naheiton
r

ovvteleonic €hEewg naw eEaprdton and v IAaoTREMTA TV VMAGY oL TV axtiva
ToL ®UAivdpov.

O ipég g omoieg €xeL ya Ta dudpopa Levyn vhirdv eivar ouviBwg e tdEewg
TV xthootdy, eved o ouvieheonic 1oifig ohothioews (n) ywa ta (dua Cevyn vinrdy
€xelL Tég e TdEewv Twv derdTwv.

A6 10 yeyovég avtd mporimtel 6T 1) Svvapy mov amanteitol yuo v ®iviion evég
owpatog endve ot TEoX0US Ba elvan ROTE EXOTOVIADES POQEG nEGTEQN OM6 Exelvy
oV amonteital yuo mv ohioBnon tov odpatog ovtov.

Znpeioon:

H 8dvapn F eivou ) divopn é\Eewg evig nuhivdpov (1 T1ooxov), dnhadh n ddvapun
oV MEEMEL VO A0ROUPE oTov dEova Tov ®uhivdoou (7] Tou 1poxov) Yo va HuhisTan
LOOTOY WG ENAVW OE £VO VTOOTHOLYICL.

Znusiovon:
Zug urmjhates dpokeg yonoyonolovval Tooxol peyding axtivag. Ildg divalohlo-
yeltow avtd;

1.46 Egotijoeis otatuxiis.

T ovopdCope Quord peyétn;

T ovopdtope alyePoird pétpo evog puotkoy peyéboug;

T ovopdCope pétQo Vg puorol peyéBoug;

IMowr puownd peyédn ovopdCovron povépetoa (1 BaBpwrd) xou ol dovvopamrd;

Mmnogei éva fabBuwtd (povopetgo) péyeBog va €xel agvnmry Tuu;

T eivor Quowrds vépog »ot T exgedtovy o pabmponrés eEwodoelg (ovvaoni-

O€LG - OYE€0ELG);

7. Avo opddeg avipdv tpafoiv éva ojowi. Na eEetdoete av prrogotv va Siamnpotv
70 ool 0pILGvTLO, GTay OTo PECO TOV OYoLVIOU ®pepdoope €va Bdgog 10 N.

8. Tuoin »ivnon oto povétuyo eivar evroldtepn, tov o o eival Tapdiinia;

ShLh e W R

9. Otav éva dhoyo €hxel €va #do, aoxel o avtd pia divaun F . Zipgova pe mv

agy1j dpdoews - avudpdoews xal 10 ®deo aoxel ato dhoyo pa dvvaun F'. Oa
wvnBei to ndgo; Iati;

10. Na eEnynBei ywri, étav 0éhope va Pydhope éva avtoxivnto mov ®6Mnoe om
Adomm, dévope éva oyxowl oto avtorivito o ot €va dEvEo, £ToL Wote va efval
TEVIWPEVO KOL OTY) OUVEYELX TO TEafoupe (eyxrdooia) and 1o Péco Tov.

11. TII6te n pomi plag duvdpens we mpog dEova elvar undév;

12. Mrmogei 1o pétpo g ouviotapévng dio duvdpewv va eivar peyalitepo and to
GBpolopa Twv HETPWY TOVG;

13. Av 1 pomi pwag duvdpens wg mpog ®kdmowo onueio eivan pndév, Ba eivar xow m
Svvapun undév;

14. Kard néoo Ba adhdEel n pom pog duvdpews g mpog rdmowo onuelo av 1 du-
vaun ®nBel (oMothjoel) endve oto gopéa m;
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15.
16.

17.
18.

19.

20.

21.

22.

23.
24.

25.
26.

27.
28.

ToapriEte 1 ompwEte pic pn ovotapwT T6ETe amté Tig Aafég pe divapn magdh-
AnAn mpog to entinedo g méptog. Mot dev whelvel ) épta;

“Eva Letiyog duvdpemv PtogolBie v To avTirataotjoopue omd pio divoun;

[oti ota peydha poomyd avtoxrivnTa T TIRGVL €XEL HEYAAN axTiva,

Zag divouv 10 yovoég AMpeg raw oog Aéve 6u pio and avtég eivar ehagpodtepn
omé g Ghheg (wdhmun), ahhd dev Eexwoiler apéong. g Bo pmogéoete e éva
Cuy6 pe dionovg va Eexmploete v rdhmunn Mpo. pe 1oeLs 1o mohs Luyioeig;

Tt Grpo. pog pdpdou (apagotc) (oy. 1.46) wirovg I = 1 m, eEaptrdvror dio
Bdon | Bi| = 0,5 kgf won |B2| = 2 kgf. o) Ze moo onpelo mpémet va otnouyBei 1
odfdog, yia va wopponel optloviing; B) Mowa eivar dtvaun mov aoxeltol and o
UTOOTHOLY U,

Eni mg nepupépetag 1poyov axtivag 0,5 m xou rotd m dievbuvon mg epotopé-
wie, aoxeitor dvvopn 3 kef. IMowo mpdoBem pom mpgmer va aoxnBel ent tov
TQOYOU YLt VL LOOQQONE(;

ToamétL opoyeves, Bdpovg 8 kgf, ompitetar ot TéooeQa MGdi el opLoviov
emuédov. a) Na oyediaoBoiv Gheg oL duvdpers mov aorodvrol endve oto Toa-
€l B) Na vrohoyioBotv avtée. y) Na oyediaoBoiv ol duvdpelg Tig omoieg a-
oxel 10 TpaméCL endvw oTo eninedo émov ompLeTal.

‘Evag yiyavrag €éhxel €va vavo pe oyxowi. Na BeeBei mowog aoxel otov GAAO pe-
yohutepn dvvapn.

Tu evvooipe Gtav Aépe 6t ouvBEtope do duvdpers;

Tu evvooupe otav Aépe 6t avoliope pia dvvapn oe dvo dhheg duvdpels, Tov
omolmv didovral oL dievBivoeig;

I[Mowa eivan m ouvbijxn wopomiog VAMxoU onpeiov ®ow TOLES TOV OTEQEOY CWUATOS;
Tu evvoolpe 6tav Aépue pomi pag duvdpews wg mEog T0 ONUE(D XaL TL WS TTEOG
dEova;

T ovopdCope Cetyog duvapewy ©at oL EIVOL T XUQARTIOLOTLRG TOU;

IMTow eivon 1 datinmwon tov BewErjpatog Twv ponwv yia duvdpews ov foloxo-
viaw oo (do eninedo;

By = 0,5 kgf

B> = 2 kgf

Ly. 1.46.
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1.47 Aowijoeig otanixig.

1.

Na yivel 1 magdotaon g duvdpens | F | = 300 N vré #hiponos:

a)lcm 2 100N, B) 1cm 2 150 Nz y) 1 cm £ 200 N.

“Eotw, 6t éyoue dvo duvdpeis |Fi| = 4 N naw |F2| = 3 N, o onoleg evepyouv
oto ot onpeio. Na mpoodioplobel ) ouviotapévn toug, étav:

— ZynuariCouy yovio ogbi (90°).

— Symuaritovy yovie g = 0°.

— Symuatitovy ywvie g = 180°

— Symuatitovy ywvia g = 270°

- Zymuoriouvy yovia @ = 240°,

— Zynuatiovy yovia ¢ = 330°

— ZymuatiCovy yavia @ = 360° .

O dievBivoeig twv duvapewy | Fi| = 15 N xou | F2 | = 10 N mov evepyotv oto Sto
onueio A oynuatovy yavia @ = 60°. No vrohoyioete T ouvictopévn Toug X.

O dievBivoeig Tav duvdpswy |-l~:| | = 15 N nau |-l-:2| = 10 N mov evepyouv oto
do onueio A oynpatiovv yovia @ = 120°. Na vrohoyioete ™ ouviotapévn
Toug X.

Na avalvBel o dvvaun |E| = 10 N og &vo duvdpelg E HOWL Ez TWV OTO{WY oL
SevBivoeis va oxnporiCovy yovia a = 30° pe m Sievbuvon mg s (evvoeitol g
%GO pog).

Na avolvBel ) Stvaun || = 5 N oe &lo »dbetec ovviotdoeg Fi nou Fa, oo g
omoleg 1 F vau €xEL UETQO |E: [=3N.

H ogaipa o €yeL fdpog ]E | = 1 N »ow wopponei o Béom A vreé mv enidpaom
®row g opuovriag duvdpews |Fi| = 1,732 N. Na vrohoyioBei 1 yovia ¢ xaw n

tdom touv vijpatog T (oy. 1.47a).
Endvo ot doxd AB aorotvral ou mopdhnieg duvdpers |Fi| = 100 N, |F2| = 40
N, |§3 == 20N zou | -1;4 | = 80 N (oy. 1.478). Av oL amo0TAOELS TWV ONPEiWY E-

Ly. 1.47a.
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Qg
X
'R
Fil
Y i"
£y. 1.47p.
ae lot+o AL
LI. ]
T ¥ = 3000 kgf
~— 3m— 6m
I
Zy. 1.47y.

paopoyrc Twv duvdpewv Fa, Fi xow Fs4 omd 1o onuelo epappoyric mg Fi elval
avriotoyo oy = 0, 5 m, a3 = 1 m %on 0y = 1,5 m, va foeBel n ovviotapévn toue.

9. “Eva éymuo Bdgovg 3000 kef araBuever oe puo yépuoa row améyel and to Greo
omoiEewg avnic 3 m #ow 6 m. Na BpeBotv oL duvdpels »otamovioems Twv on-
uelwv omeEens mg Yépuoag (0. 1.47y).
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KE®PAAAIO AEYTEPO

KINHMATIKH TQN ZTEPEQN

2.1 Ylxo onpeio - AnéAvta 0teQeé oopa.

2.1.1 YAux0 onueio.

Ovopdiope viixd onueio, éva owpa, Tov oroiov Tg daotdoews dev tig hap-
Bavope v’ ym pag, dMhadi wa roodmra YAng (patag) mov ™ Bewpovpe
6 dev €xeL duaordoeis (Extaom).

2.1.2 AndAvra oteped odua.

AndAvra 0Teged odua OVOPACeTaL EXEVO TO OWMQ, TO OmOL0 dEV OO~
HOQPWVETOL GTOV ETAVW TOU ALOROVVTCL OTOLETdNTOTE duVAELS.

To andéluto oteped owpe Bewpovpe 6L amoteleiton and TOAG VAMHE
onueia, twv omolwv ov petoEU Toug amootdoels dev petafdihovial,
omoteodimote duvapelg rot av emdpdoovy GV 010 cwpa awvtd. "Etot to
TWP SEV TAQUUOQPHVETAL.

Iagatnorjosis:

1) Zmv mpaypotndmra dev VITEEYEL OTOATA OTEQES OWpa, yLati Gha T
oopata, dAa Alyo xal GAha TEQLOOGTEQOD, TOQANOQPDVOVTAL GTOV EMLOQG-
oovv emdvm Ttovg duvdpels. Ze MOMES Opmg TEQUITHOELS Bewovpe To
OWDPATA OG ATOMITOG OTEQEA YL VO ATAOTOLOONE %ot Vo Aoope didgpoga
rpofhijpata.

2) IToM\ég pop€g Bewpotipe €va odpa wg vAMxS onueto, dnhadr Bewpov-
ue A ™ pdta Tov ODPATOG CUYREVIQWUEVY OE £VaL ONUELD TOV.

lNa mapdderypa omy mepimtwon pog Pdaorac, yuo vo AUOOPE OQLOPEVH
mpofMjuata, ™ Bewpovpe wg €va vMxé onpelo mov €xel pdto dom €xeu
ohdxAnon 1 Pdora nou Peioxetar oto ®névigo Pdpovs g (1 opBStepa oto
*EVTQO TG Patag me).

Ze moAhEC MEQUTTWOELS BEwEOVE WG VARG onuelct ardun KoL 1o oVEAvLe.
oo,
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2.2 Xpovix1} dudgrera - Xgovixni onypi.
2.2.1 Xpovixij dudgxera.

Orav Mépe goovixrj didoxeta evOs QALVOPEVOU, EVVOOURE TO YQEOVO pEoQ
OTOV 070{0 CUPPAIVEL TO POLVOREVO QUTO.

lNo mapddewypa, 6tav éva odpa Eexivd and 1o onueio A ong 12:00 zow
@Baver oto onueto B otg 12:10, téte 0 Yedvog Twv 10 min wov xpeldobnxe
10 owpa yuwr va petofel andé 1o A oto B eivar n xpovur dudpxrewa tov
PALVOUEVOU TNG KIVIIOEWS QUTIG TOV CWONOTOS.

2.2.2 Xgpovuxrf otvyui.

‘Otav Aéue yoovixi otvyurf, evvoovue ™V apyn 1j T0 TEAOS XATOLOS XQOVL-
»1ic dudoxreras.

INa napdderypa av Bewprioope wa yooviry didoxreta and tg 12:00 €wg
g 12:10, véte ) oo 12:00 elvon pia ypoverr otypr yiart efvor n oy avnig
m™mg xooviriig dudoxewag, evad n wea 12:10 elvar pra GhAn yeoviry otwyp,
yLoTi fvat 1o TEAOG owTiig ™S Koovinic didprerac.

Av t; elvau 1 xoovinrj otrypyj 6mov oy iCoue vo HEAETOUNE €VOL PALYOUEVO
(m.x. ™V nivion evog vhrod omuelov) xan ty elvon M xeoviry oty mwov
OTOUOTOURE VO HEAETOUPE TO QUIVOUEVO auTd (TnV ®{vnom Tov vAxoy avtov
onpeiov), TOTE 1 yeovIKY] OLEQRELN t TOV Qavopévou eivan: t = (t —t, ) = At.

2.3 Kivnon — Heepia - Zootnua avagogds.

"Eva odpa A Afpe 6m ®iveitan og mpog €va dAho odpa B, dtav avtd aiide
0€om wg mpog 1o ovpa B.

"Eva oopa A Aépe 6t npepel g mpog éva dAo odua B, otav autd dev
aiddGer Béom wg oG To odua B.

Emouévwg, 6tav Aépe 6m éva odpa ®velton 1 NeREL, TREMEL Ouy pdvmg va
Mépe mg mEOg oo aodpa ®uvelton 1 nEepel (oyemxn rvivnon).

Aépe on éva mhoio wveiton wg mEog ™V mpoxrvpaia, GToV CTOPOKQUVETOL
and ovnijv, eneldr Téte alhdlel ovveyds BEon oyennd mpog avmiv. AvriBeta
Aépe on €va mholo MEEUE! W TEOS ™V TEorVpaia, Gty eival ayxupofoinuévo
0T0 Mpdv, emteldr] Tote dev ahhdlel BEom oyennd we mEog cuTiy.

Evvonro eivar 6u éva odpa A prrogel va neepel wg mog éva owpa B wow
TOUTGYEOVA VL KIVETTOL g TTROG €va dAlo owpa I

[ éyav emPdam (odpa A) o onolog Polonetar #aBlotds péoa ot €va 1évo
(odpa B), OV RVETAL WS TROS TO RTPLO EVES oot (odpoe T') Aéue 6m: 1)
Hoeuel we mpog 1o 1eévo, yiati dev aAhdlel B€om wg mEog awtd ®on 2) #iveiton
WS EOS TO XTNELO TOL OoTalBpoy, yiati ahhdlel B€on ws mpog avtd (pali pe to
TOEVO).

Améivrny xivnon 1f nosuia evog oduarog, dnhadn xivnon N neepic evég ow-
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Ly. 2.3.

patog ov dev avapépetan wg mEog éva GAho odpa — dnhady oe éva ov-
OO OVOQOQAS — BV EXEL VO,

Emopévag ndbe nivnon xow n noeplo owpatog elivan oyemnt, yiotl »dbe
oopa ®veitol M neepel oxetnd wg mpog £va dhho omua.

To odua Z ws mpog To omoio avapéperar v xivion 1] N nEepio eveg odpatog M
ovoudletol ovornua avagoods Tns xvijosws 1 Tne neguias Tov oduaros M.

Hagarnerjoeis:

1) Zmv mpdEn molAég popEs Bempolpe T Y1 axivnm).

2) ZuwiiBwg n ®ivnon eveg oduatos g Tog ™ Y1 Beweitan wg ardivry
rivnom.

“Evag ovvnBiopévog 1o6mog pe tov omoio mpoodiopitope av éva owpa M
®xuveitan 1 neepel wg mpog éva oopa X eivan o eEfg: Oewpovpe to Z otEREd
%Ol AVOTTOoTaoTe. OUVOEOEPEVO PE TN YN, TV omoio Aapufdvope wg axivnm
(doa nal to Z axivnro). Av petafdiretal 1 O€on tov M oxeund pe 1o Z,
161 Aépe 61l 1o M wivelton wg wpog 1o X. Av dev petafdireran n B€om tov
M oyetrd pe 1o Z, 16te Aépe 6 o M noepei wg mpog 1o Z.

ZUYRERQUEVQ, ETAVW OTO OWNe Z, T0 omolo BewQoTpe 6Tl elval OTEQEG Kot
avamdonooto. ouvdedepévo pe m yn mailpvope éva (ouniBwg) TouoopBoywvio
ovomuo. aEGvav Oxyz mov eivar avaréomaoto ouvOedepévor pe avtd (oy. 2.3).
H 8éom tov odparog M xabopilerar xGBe yoovin onymi wg mpog tovg dEoveg
XX, Yy ®OL ZZ, EMOPEVIS HOL 0§ TTOOS TO Z otd TG OUVIETAYREVES TOU OTO
giomua autd.

Av é0tw %ot pic amd TG OUVIETAYUEVES TOV owpatog M petafdiretan,
161e w6 oldter B€om oyeTind pe 10 Z wow AEpe 6L avto (to M) wiveiton wg
P0G 10 Z. AV ®oud and Tg ouvietaypéves ov M dev petafdireral, téte
dev aldler n B€om Tov M oxetnd pe 1o Z xow Aépe 6n avtd (to M) noepet
w¢ mpog to Z. Ilpéner emiong va onuelwdel 1L oy mEaypaTwdmra oL
RWNOELS GV TV CopdTomV elvar oxeTrés, yiorl ) yn ®iveitol Yoo and tov
GEovd g »atL Tov jALo.
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2.4 Tooyud xvn109 — Ardotnpae — Metatomon,.

2.4.1 Tooyid »ivnrov,

"Eva oopa mov #iveitan ovopdtetan xuvntd. Kabe wivnté natd myv xivyon
tov maipvel dudgopeg diadoywwéc B€oeic. ‘Otav evioope tg dadoyireg
B€oeic mov maipver €va owpa rabobg rwveiton, oynuatiCetar pio yoouu.
Avm| ™) yoapuy ™V OVORATONE TOOYLA TOV %#IVOUREVOU OMUOTOS.

OvopdCope dnhadri reoyd xivnrov ™ yoouuwy mov ouvdEEL xatd TEOTO
ouvexn tg dradoynés Boeis and Tic onoies déQyeTan auTd Ratd TV ®ivnon Tov.
Znusivon:

Av 1 1006 £vOg nvnTol elvan evBelo yoouur, téte M ®ivnoy tTov Ovo-
natetan gvBUypapun. Av eivor meQupépeta Ao, Ovopudleran ®urhxy, v
YEVIRGS OV E(VOL XOUTTOAT), OvopdLeTon ropmuldyoapun.

Hagarrjenon:

H »ivnon xvnrov eEaprdton amd 1o cUompuo avagogds wg mpog 1o 0moio
AVOQEQETAL, EMOUEVIS %Al 1) TEOXWE TOv #vntoly eEaprdran amd autd.
Anhadn mn 1eoxLd eVOg HvnToU pmoEel va eivar diagopetin] wg mpog dud-
(PO CUCTHUATA OVOLPOQAC.

H tpoyd g rvijoewg £vog onueiov tov medihov evég modmidrou eiva ®xi-
#AOG, GTOV 1 XIVNON AVOEEQETOL MG TROS CUOTNIC. CVAPOQAS TTOV Elval TuvdE-
depévo pe 1o modharo (Gmws avohapfdveron Ty ®ivnon o Todhdmg), Evad
auni elvon o ®UPOToetdNc Yoo (Ehma), otav 1 ®ivnon avagEQETaL WS TEOS
ovomua avagopds ov eival otaBepd ouvdedepgvo pue ™ yn (Srwg avuhopfa-
VETOL TV %ivNom €vag mapamonmis ov Boloretal om) yn).

2.4.2 Aidotnua.

‘Otav Aépe 6n €va nvnté dujvuoe (ndhvpe) dedotua S, eVvoolpe T0 OUVO-
Mx6 wirog ™mg Teoxuds ov dujvuoe To wvnTd, aveEGOMTO OV OQLOPEVa T
LOTOL TNG TOOYLAS TaL RAAVYE pict 1) TEQLOOGTEQES POPES 1] EPTTOOS THOW.

Av éva muvnté myaiver and to onpelo A oto I' xaw perd oto B [oy.
2.4a(a)], To drdompa mov davier eivan: S = (AT) + (I'B). Av éva ®xuvnté
mnyaiver and 1o onueio A oto onpeio E [ox. 2.4a(B)], to didompa mov
duaviel elval o urjxog Tov T6Eov AE.

2.4.3 Meraromon.

"Eotw én éva ®vnté ) xeovenj omyp t; Bolonetar oe €va onpeio A g
Tp0YLdg Tov [oy. 2.4P(a)] »aw T Ypovixi onwypr t; oe €va onueio B. To nivnto
010 YeoVixd drdomua At = t; — t; petatoniCetar and to onueio A oto B.

To Suvvopo. AB mov opiteton and my agyu (A) xaw mv el (B) B€om
TOU XWNTOU OVORATETON MeTardmon owtod xatd m xeoviry Sudoxrewo At.

Eniong, é0tw 6m éva ®vnto m yeovirtj otypr t; Polonetol oe €va onpeio
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A B I
(@) — e
A E
. 2.4a.
Aly) r
(@) $ *
B(ty)
® /
Ey. 2.4p.
B
A
r
A
Zy. 2.4y.

A ™ TeOYLAS TOL [O). 2.4B(B)] now ™ xpovini otiypr ty oe éva omueio E. To
wVNTO OTO YEoVIrS drdompua At = t4 — t; petaroniCetan and o onueio A oto

E. To dudvvopo AE mwov opietan amd myv apyun A xow mv tehxrj E 6éom tov
xvnToU ovopdetal petatémon ovtol xatd ™ xeovint) dudorewa At.
Iagarrjonon:

Av éva wvnté daypdyer ™y xhewomi tpoxid ABI'AA (oy. 2.4y), téte 10
dudompa mov diéTpeke elvan To wijrog g TooxLds ABIAA, evd 1) petotdmi-
o1 Tov elvar undév (ﬂ =0 ).
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2.5 Méon »av onymaio Tayvtnre ®wvnrov mov extelel pia omowadrjmote
evBvypappn nivyon.

2.5.1 Méon rayvrnra.

Oewpovpe €va ®vnte M (oy. 2.5) mov nveltan exdve og dEova XX %o
£0Tw OTL VTG ®OTA T XeoviXa] oTLypr t; dtépyetal amd ) B€on A no xatd ™
yoovixy oty ty artd ™ B€on B.

To anm M uéoa om ypovixi amagxam At = t—t, peratoniodnre nard
AB=AS. Opitope wg péon toyvtnra u,. Tov ®vnTov M mov extehel myv
TOQOTTAV® RIVNON, HETAED TWV XQOVIXWV OTLYHAV t; #an ty, Eva davuopatixd
néyeBog mov €xeL T EENG XOQAXTNOLOTINA:

1) ®opéa, 10 PoEa ™S HETOTOTIOEWS TOV AB=AS.

2) ®opd, T Qopd ™S HETOTOTIOEWS TOU AB=AS.

3) Mé100, TO0 TNAXO TOU PETEOV TG UETATOMIOEWS TOU | AB | =] AS |
P0G T yoovirij didprewa At = t, —t; >0 xatd mv onola €ywve 1 HETATOMLON).

Ze pobnpatnr SlaTimwaon Exopue:

- AB_& | _lw_ks)| [ _as
Yy == =—simamay gl S it

At At’ At At At

(ta AS non vy pmopet va elivan Betind 1 apvnund, ahhd TavToTte opdonua).

2.5.2 Zniyuaia rayvrnra.

Ovoudlope oriyutaia tayvryra tov ®vntov M mov extehel ™V TaQamdvm
zivnom (oy. 2.5) oto onpeio A ™G TEOYKLAS TOV ®OTd TN XQOVIKY oTwypy ty, €va
dravvopatind péyebog v 7OV €)EL T EENG YOQOUTOLOTING:

1) Znueto epappoyric m B€an A, mou xrat€xel 0 ®vnTéd M ™ YE0VLXY
onypn t;. .

2) ®opéa, 10 popéa mg petatoniosws tov AB =AS.

3) ®opd, ™ POEE TGS RETATOTIOEWS TOV AB=AS.

4) Mét0, T0 ITNMXO TOU PETOOV TNG HETATOTIOEWS TOV | AB |=]| AS | TROG
™ xoovuny dudpxrela At = t; — t;, ®atd ™V omolo £YLVE N PETATOMLOT CvTY, UE
™ Paowry meotmdBeon T N xpovixt] didpxrewa t; — t; elvar mdpa oA pxEn,
6!]7\.(161‘1 (tz *-ti) = At—=0.

X M Alty) B(tp) X

Zy. 2.5.
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Ze pobnpatn dwomimwon xow pe ™y mEovimdBeon 6t o (t, — t;) eivan
TOAY 6 [(t, — ty) — 0], €xope:

- AB AS
v = t,—t,)—=0 1
t,=t, ty—t (f2-t) @)
- |AB _ |AS|
—=—|(t; - t;,)=0 2
fo Lot Lot | 2)
_ AB AS
V= ty—t;)—0 3
t,~t; t,—t, L )

(Ta AS xar v WTtoQEL va. eivan Betind 1 apvnuind ahlhd dvrote opdonua).

Znusioon:
Ouoyéoeig (1), (2) »au (3) darumdvovrar xaw g eEng:
V= o AB _ AS K |AB| |as|
A Ao At & e A &S At
AB AS

= —— —_—

oe g
At — 0 At at - o At

2.6 EvOvygappun opain xivnon.

EvBvygauun ouaij xivigon ovopdLetal n xivnom evoc xivnrov, Grav:

1) Kwveitow endvw oe evBeia yoapu (dnh. 1 tooyud tov eivon gubeion yoauu).
2) Kwveltaw ovveywg moog mv (dlo. gopd.

3) Ze {o0Ug YEGVOUG PETATOMTETOL XATA (0EC PETUTOTIOELC.

2.6.1 Zriyuaia rayvtnra xivnrov mov extedel evBUygauun ouaiij xivion.

H ouypaio tayimra ®uvntol mov extelel evBUypapun opahii rivnon eiva
ovveyws otabepn xatd dievBuvom, popd ®al péto, agpo:

a) H tpoyd tov elvar ouveyic o ouyrexouuévny evbeia.

B) Kuwveitar ouveyws mpog v idio popd.

v) Ze {oovg Ydvoug peTaTomiCeTon RaTd (OEG PETOTOMIOELS.

Iagatneijoes:

1) Zmv evBiypapun opadn ®ivnom 1 €vvola TG RETATOMIOE WS OVUTITTEL UE
™V €vvola Tov 6L(1(TFI]].L(1‘EO§

2) H ouywaia mxtmna €VOC nwm:ov oV EXTEAEL svﬁwgapm} OopoAn %i-
viom eivan o€ Gho Tar ONPELR TNG TEOYLAS TOV (OM pe T MEOT Ta T Td TOU.
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IIgoaoyj:

Me Bdon 6o T Topamdve, progolpe vo ddoopue rat Tov €E1g 00LOUS ™G
eVBUyQapENG OPOAS RIVIOEWG:

Ev@vypauun ouaiij xivijon ovoudGerar n xivjon xivnrov, 6tav avrd xivei-
Tat ue TayvTnra orabegr xard puErgo, devbuvon xat pogd.
Znyucivon:

Av pog motve 6 €va vt wveiton pe oroBepn Toyimro (ratd dievBuvon,

@opd. %aL uéto), awtd Ba omuaivel 6w 0 ®vMTS extelel ®ivnom evBiyoouun
opo.

2.6.2 Tayvyra tng %1v1joews.

To »vnté M (oy. 2.6a1) extelel nivnon evBUypapun opah ®ow ™ xeovirky
otwyutj t; Poloxetal om BEom A, ™ Oe yoovixtj otvyp t, om B€on B.

H toytimra v 1oV #vmtoU M mov extelel evBuypappun opodij xivnon dive-
tou (0QiCeTan) amd ™ oxéon:

-

O_B.‘—O_A. i S‘_§o

v= ()
t,—f -4
6mov O 1o onpeio exxvijoeng (oy. 2.6a).
Emewdn (t - t;) > 0, amé m oxéon (1) mporvmrouvv:
- [0Bl-[oA] _[§- Bl
L-Y L-Y
-_OB-0A _S-§,

YTThot, ot )

émov v 1N ahyepourr] T g v xaw OB, OA , §§: oL ahyePOIXES TES TV
o_B,'ﬁ',§',§; AVTLOTOUX WG,

ZuviiBax Bewpovpe Gu to xvtd om yovii oryw undév (t = 0) Poloretan
oto O (oy. 2.6B), ondte

0 S A_ U B
M l1 e t1':‘
. S
Zy. 2.6a.
5 L B
t f 0 < to=t
Ly. 2.6p.
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OB_§ k= o8| _ |

i i =

t t ot )

-~ | tnl

émov v M akyeforn] Ty} ™S TOXUTNTOS TOU XKVNTOU Xt OB=S ahlyePounn
T TG HETATOTIOEWS ®aTd TV omoia petaromiodnxe 10 #vnT6 péoa oe YQ0-
vo (yoovixn dudorewa) t.

2.6.3 E&iowon tov diaotijuaros (tns Oéocws) wg mos o yoodvo.

Ané mv eElowon (3) mpoxvrttel:
6mov S 1 ahyeBouii Tyuj g pETOTOTIoEMS TOU ®vMToU PEca o€ YEOVO t KoL
U 1 akyefouni Ty ™mg ToimTag Tov ®vnrov. H eElowon avri eivon n €&l
0w TOU SLOOTHUATOS (S TTOG TO YEGVO.

2.6.4 Ataypoduparav = f (t) xar S = f (1).

1) Avdypoppa Toximrag o ouvdemon pe 1o xodvo [v = f (t)]. Exewdn n
To o v eivor otafepn, N yoagpua] tagdotaon mg v = f (t) Ba eivar evbeia
yooup TapdAnAn mpog tov dEova v xedvov (oy. 2.6y).

2) Audypappa B€oemg oe ouvdgmon e o xeévo [S = f (t)).

"Exope m oxéon S = v-t. H oxéon avnj eivan eElowon mpwtov fabpot xou
xwplg otaBepd 6po oto devtepo uéhog ™. Emopévag n yoagui) g mapd-
otaon Ba eivar nwg @aivetol oto oxfjua 2.60 (evbeia yoapuuy OE mov diép-
XETOL QTS TV 0EY1] TWV 0EGVWY).

Hagarijonon:

O ovvteheomnig drevBivoews A mg OE eivaw: A = spw. Enopévag woyiel
oyéon v = egw (agov 1 eElowon mg OE eivai: S = v-t).

Av 10 2vNT6 ®OoTd ™) Yoovukt) orypt t = 0 elye petatomobel xatd ™ peTa-

Y S
m m S=u.t
s
T | E
S
u \w
0 t —s s t 0} t — s(sec) ?
Ly. 2.6y. Zy. 2.68.
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- — — -4

2}

Ly. 2.6¢. Ly. 2.601.

TOmom §0,rdrsr|mwoh>cﬁ UETOTOTmOT) TOU S ord 1o onpelo O oto xpdvo t Ba. elvar:

$=5,40t wa (1)

H oygon (1) elvan eElowom meatov Pabuoy pe otabepd 600 nat ETOUEVHS
1 Yoo g mapdotaon Bo elval 6rwg gaivetal oto oyfuc 2.60T.

2.6.5 Nouot tng evBvyoauuns ouaiijs xivijoews.

Q¢ avaxepalaiwon GAwV TV TeQOTAVE dTUTHVOPE TOVG VOUOUS THG EV-
Boyoapuung opoiris xuvijoewg:

1) H tayvmra oty gvBiypopun oparj xivnon péver otabepr) nard pérpo,
dLevBuvon xow pod (G = grabepn).

2) H petardmion tov ®vntol eival avaloyn pe To Xe0Vo Tov YOELdobnure
yuo vo v eXte€cel (S = v-t )-
2.6.6 Movdda rayvtnrag.

2 5 . o 8
H eEiowon ogropot mg toximrog eivar: v = £

Movdado petpfoews tov dwotiuatog (petatonioews) oto S.I. (Awebvég
Zvomua) eivar 1o 1 m %aw Tov Ypévou 1o 1 s. Aga 1 povdda petproemws mg
TayvTntag oto S.I. elvau:

—§=1_m= m fo=1M— 57!
v== S ls,ﬁnl\.aﬁnv 1S lm-s

Znueivon:
H anédoon pe Aéywa eivan: éva pétpo avd devtepdhemnto.

2.7 Emtdyvvon oty ev@vygappn xivnon.
2.7.1 Méom emirdyvvon xivnrou mov extelel evBvygauun xivyon.

“Eotw 6t xuivnté M wveitor evBuypappo endvem otov dEova X'x pe pood
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X M Y Uy Bt, U, X
At - Uy AU
Yu _
Zy. 2.7a.

amG 1o X EOG TO X #aTd T Xoviry oTypn t; Stépyetan and 1o A xou €XEL TO-
yomra v , EVG ®aTd T Xeovixi] otypn t; Siégyeton amd To B now €xel toyim-
R (ox. 2.70).

Enwmgmonavmnumtioln Av S wrmuog vou suvigeon M xomd ) et
T6mon Tov amtd 1o A oto B eivon Av = ‘Uz —U1 % €Yve O€ XpOvo (t —t)) = At.

Ovopdtope uéon emrdyvvon y x TOV xvntod M mov extehel awniv my
gvBUyoopun petafarldpevn xiviom petaEl TV XEOVIRDV CTLYRdDV t; xou t;
éva duovvopannd péyedog :fu 7ov €xeL Ta EENG YAQOUATNOLOTING:

1) ®opéa, To popéa mg petafolic mg TayitTag Av.

2) ®opd, ™ popd ™G HeTeforis ™G TaUTnTOS Av. _

3) Méto, To TMAiX0 TOU PETEOU ™S HETAPOAS TG TaUTNTOGC Av OGS ™
yoovixy dudprela At = t; — t; ®oTd TV omoio £Yve 1 pETAfOAN ouT) ™S TayU-
mtg)g Alyepowrd pérpo, To Ao tov akyefoinol pétgov g peTaforis g
ToiTTOS Av P0G ™ Yeovixy dudprewa At = (t; — t;) ®atd ™V omoia €ywve 1
petafoMi avti mg TavTnTog.

Ze pabnpotry dotimmwon €xope:

; Uz~—U1 AU I*|_|m!| E

BTt At At T A

2.7.2 Zuymaia emrdyvvon xivntou mov extedel evBiyoauun xivnon.

Ovopdtope ortymaia amrcixvvaq U nm]roﬁ M, mov extehel my TO.QOTTd-
Vo uw'qcn] (oy. 2.7a) oro cmusto A g TROYLAS TOV HOTA TN XeOoVIKT| OTLyun] ty,
éva 6mwcuatmd néyeBog y mov €xeL To eENiG YAQaKRTOLOTLXA:

1) Znueio epappoyric m BEon A mov €xet T0 ®vnT6 M ™) YovVIXy OTLyun t.

2) ®opéa, 10 Popéa ™S neTafoMis g Taimrag Av =12 ;.

3) ®opd, ™ oed g petafolic mg Taximras Av .

4) Mé1po, T0 %o Tov pétpov g HETaOMS TG TayvmTag Av mQEOg TO
¥06vo ®atd Tov 0molo €yLve M petofolr avti, pe ™ paoux mgovinobeon o N
yoovixy dudoxeta ty — ty elvon wapd oAy puron, dnhad (t - t;) = At—0.
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5) AhyeBoé pétgo, To miixo Tov alyePfoirnol péroov mg petafohic me
T U TS Av TPOG TO YEGVO ®atd Tov omoio €ywve 1 petafolr avmi, pe ™
Paoixij mpovimdbean Gt M yooviny dudoxewn (t, — t;) elvar mwdpa oAU puron,
mhadi (t; — t;) = At—0.

Ze podnpotnr datimmon €xoue:

% = & R IAUI ; = 0P &
Y=us e Y% At 450 At
Znueivwon:
ZuwiBwg yodpope:
SoA o (Ao Av
A a1
OOV VVOOUpE OTL: At = t; — t; TOAD purd, dnhadij At = (t; —t;) —0.
Igoooyij:

Awoxpivope Tig £E1jg TEQUTTWOELS:
1) ‘Otav 1o dudvuope ™mg ToyimTog VA (ox. 2.78) »ow 10 didvvopa ™g pe-

Toforng ™S Av mov TQOYPOTOTOLE(TOL OF eMd)oTo Ydvo (At—0) eilvar
oudppomna, ToTe:

— To pérpo mg TayvmTag ToU ®vNToU, aVEAVEL:
v=va + AU Jual + (A0l

— Ened 1o didvvopa ? ™G ETMTOYVVOEMS EVOL OPGQEOTO TOU dLaviopa-

—_—

10¢ Av, €ival opuépEOmTOo ROl PE TO VA .

Emousvwg, érav o 6Luvu0uam ™S TOUTTOG v , MG petapohiic me royimrag
Av %ot G EMTOYIVOEWS 'y givon opoEQEOTMC, TOTE TO PETEO TG TAXUTNTOS TOU
AVNTOU avEAVEL ®aw TV ®ivnom aunijv ™V ovopdlope evbvygauun emrayvvouevn.

2) ‘Orav 10 dudvvopa ™G TayvTTag VA (oy. 2.7y) naw To ddvvopa g pe-
tafolig g Av mov TOAUYUATOTOLE(TAL OF TOAU pird xedvo (At—0) eival

M AU

-~ Ua
A
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avripporna, TotE:

— To pérpo ¢ ToxvmTas EATTWVETOL:
v=va- AU = Joal - (Al

— Ened 1o dudvuopa :y’ ™G EMTOXUVOENS EVOL OPGRQOMO TOU SLOVUOROTOC

Av, glvon CVTIQEOTO THG TaXUTTOS Va.

Emousvas, Grav 1o diaviopare mg Av xau me ; elvan avripgoma Tov da-
VUOOTOS TG TaUmToS VA , TOTE T0 PETRO TG TUXUTNTOS EAUTIVETOL KOL TV Ri-
won T ovopdLope evbvyeauun empoadvvduevy. Sy meoimwon v 1 Y
ovopdteron emPodduvom 1 apviyux emrdyuvon.

2.8 Kivnomn evbiypappn »ai opahd emtrayvvopevn.

Kivnon evBvyoauun won opuadd emrayvvouevy ovopdletan n ®ivnon evog ®i-
vntoy, dtav 1) EmLTAUVOY TOoV ElvaL:

1) ZraBer, natd deviBuvon, poed xat uérgo.

2) Oudppomm pe mv toximtd Tov.

Enopévwg, o yopanmootixd otouyeia pog evbiyoopung xow opord emt-
TOXUVOREVNG KIVIOEWS EVAS %V ToU elvan Ta €Eric:

1) H wpoxud tov eivon evbeia, yati n dievbuvon mg emrayivoede Tov &i-
v otafer}, dnhadi elvar evbeio.

2) H todmrd tov avEdver (ratd oméhum mpr), ywatl n gopd e emta-
YUvoeds Tou eival 1 (dua pe ™ Qoed TG TaxvT T,

3) To p€rpo g Tayvimrdg tov avdver xatd to dlo Tood ot (oovg ypdvoug
yuott To HETEO TG EMLTAYUYVOEWDS TOV Eivai oTaBeQa.

2.8.1 YrnoAoyiouos tng tayvrnrag oty evbvypauun xat ouaid armaxvvdm
xivnon.

1) Kivnté M wiveiton evBiypoppa now opahd emtayuvopevo endvm otov GEo-
vo XX (o). 2.80t) pe Qopd ot 10 X QOGS TO X KO PE ETUTAYUVOT ; . "Eoww 6u 10
AVNTO %atd ™ xoovixy omyp t; Siépyeton amd To ompelo A xaw €xeL ToyUmTo:
v1 . Kard ™ xeovun] onyp t; dLépyetan otd o onpelo B xow €xeL Tongim Ta v:.

Enerdn 1o #ivnté M xivelton evBiyooppo ®ow opahd emtoyuvopevo, dmia-
& pe oraBen emutdyvvon, n uéon xar n otiymaia emrdyvvon avrov Ba éovy
™Y idia T, EMOPEVOC:

AT = RN Uz
X ty ta X
Ly. 2.80.
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U, =V U, -V
reYpu g
27 M

6oV t 0 ¥EOVOS IOV YEELATON®E TO ®VNTO YL, vo. petafel and to onueio A
™G TEOYLAS Tov oTo onpeio B, dnhadn t = t, — t;, v; T0 ahyeford pétpo g
TOUMTOS TOU AVNToU omv 0y Tou Yeovou t, dnhadi xord ™ yoovixng
oTyp| ty ®oL vy 10 adyefoixo ugrgo ™G TaxUTTOS TOV XVnToU OTO TEAOS TOU
xoG6vou t, dnhadn xotd ™ yeovirn onyps t,.

Av Mioope ™ eElowon (1) wg Eog vy, Ba €xope:

e

H eElowom (2) eivaw 1 eElowon mg tayimrag oy gvBiyoaupun xot opahd
ETUTAYVVOREVT) ®ivnom pe ayunr] Tayimra dudgpopen tov undevog (v; # 0).

Hagarijonon:
ZujBwg 1 oy} ToUTNTO V) TTOQLOTAVETOL HE U, ®OL 1) TEMHY Uy UE V.

Tote n (2) yodgerta:
®

AV T0 AvNT6 0TV 0PX1) TOV XE6VoUL t, OnAad T yooviry oTiyp t, eixe
oMo v, = 0 (dnhadn av Eextvovoe and to onueio A), téte  Eiowon (3)

Ba ywotav:
@

H eElowon (4) elvou  eElowon g toyimrog oty evBiyoopun xat opahd
eTLTOVVOREVT “ivom wels apxtr Taximta (v, = 0).

2.8.2 Ymoloyiouds s ueraromioews oty evbuygauun xai opald emrayvvo-
uevn xivnon.
H perarémon S eVOg wvntov, 1o omolo extehel evBiypapun xor opodd
ETUTAYUVOUEVT ®IVNON PE EmTduvon :(. %o PE a1 ToxUTnToL Vo néoa o
¥00vo t divetan and m oyéon:

1
s=u0t+5.y-t2 1)

-

omov S 10 alyefoind PETEO TS PETATOTIOEWS S, v, TO ahyePOIRG PETOO TN
QYIS TaXUTTOG Vo %a Y 10 ahyePOS PETEO ™S ETUTOYXUVOEWS i; :

H oygon (1) eivar n eElowon mg evBiypapupuns opahd emToyuvopevns ®ivij-
OEWS e 0EYIHY ToXUTTAL U, 0t TNV omoia vmoAoyiCope ™ petarémon S touv
wvNToU RaTd ™V ool petatomiobnre oe yodvo t.

Av 10 vt M dev €xer apnn tayxvmra (v, = 0), téte 1 eElowon g
VBUYypOUUNG ROL OPCAG ETLTOYUVOUEVIS ®IVOEWDS TOU Elval:
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2.8.3 Nduot tne evBvyoauuns »at ouard ETITAYVVOUEYHS XRIVIJOEWS.

2V evBUyQappun o opahd ETLTaVVOREVY RIVION XWOLG oy TauTnTe
Loyvovv ot eEric vopoL:
1) H emurdyvvon (;) elvan owaBegr oe 6An ™ ddgrew mg HvijoEWg (:,: =
otafep0).
2) H woyimra (G ) elvan avdroyn Tov xe6vov (t) péoa otov omoio nvijOnxe
70 ®VNTO (L = y°t).

3) H petarémon (§) glvar avaloyn mEog 10 TETPGY®WVO Tov Yedvou (t)
OToV 0moio mEaypatomouiOnxe: {S = %-y -t ]
Movdda emitayvvoews.
Zvomua S.I. (AeBvég Zvomua).
H eElowom oplopot mg emrayivoewg eivar:
V22—
= 1
vy (6]
Av Béoope omv (1) v, —v; = v R t; —t) = t, TOTE €XOUE

gl
i

Movdda petprioews g tayvmrag oo S.I. elvar 1o 1 m/s, v Tov ypdvou

70 1 5. Apa 1 povdda petprioewg g emtarivoews oto S.I. elvau:

ng_lmﬁ

_1m fy=10
= 1s —lsz,ﬁnlaﬁny lsz

(2

H éxppaon avmi (2) dnhadver 6t n taimra Tov ®ivnrol petofdiletol xard
1 mjs o€ xdfe s yU' 0wt ®au M MO Cwon] addoon pe Adyw eivow: uérpa avd
devregdiemro oo xdbe devtegoiemro non O\ uETea avd TeTpdywvo devTegolémTon.

2.8.4 Méon rayvrnra xivirov otny evBUypauun xar opaid emiTayvvouevn xivijon.

“Eoto 6t ®uvnté M wuwveiton evbiypappa xor opohd emtayvuvOpevo woL ®otd
yoovirn orypr t, EXEL TAXUTNTA Vo , EVA RATA ™) X0OVLRY OTLypn t) €XeL TaumTa ;|

(oy. 2.88). Zmv nepimwwon avei n uéon rayvmnra Gp TOU ®vToU ®atd TO YQOVIXO
Sudomua t; — t, elvaw:

X M A -JQ U,

- B U
to

et

B,
Lo
)
<
5
10T\



110

2
Anhad, n péon tayima ;,1 RVNTOU oV EVBUYQAUPY KOL OPOAD ETUTOUVORET
wivnom elval lom pe 1o NUABQOLoRN TS CEYIRIS ;o Hou TEMKIG ;1 TayvTTdg Tov.
Znueivon:

Av 1 agyrn toxvmra Tov ®vnrol eivon undév (v, = 0) téte n péon toyimTd Tou
elvau:

vy =
L
2

2.8.5 INpagunij magdoraon tng oxéoews ueTalv emTayvvoews xat Yeovov.

H emrdyvvon xvnmolt omy evBiypopun ®ow OpaAd ETLTOUVOREVT Rivion
glvaw m duo (7 = otaBepi}) oe ndBe yoovinn oy g RVoEWG.

'I"L’ (11{':6 n Ygaqntm] mgtiomm] ™me OYEOENC uew.Eu ™G EMTCUVOENS KO TOU
Yo0vou eivou pia evBeia yooyyui, Topdhnin pog Tov dEova twv xodvawv (oy. 2.8y).

L

g2

Bl M ——

Ey. 2.8y
B
0 e s s s it i s pm s e e
-— Ugp=======- :
S [
Yahomamersemsnsmongy 1 :
! ]
U Wip===--=---> : :
° : |
0 t ts ts
t —— s
Ly. 2.85.
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2.8.6 Toaguaj mapdoraon TS oxfoews ueTaty TayuTnTag xar yeovov otTnv
evBUygauun xar ouaid emTayvvouEvy xivion xwels agytxij Tayvrnra.

H oyéon taydmrag »aw xodvov v = y-t eivan eElowon mpdtov Pabuoy
Yweig otafeQd 6po. '’ avtd 1 yoaguw tapdotac mg eival pia evbeia yoap-
wj (oy. 2.88) n omoia diépyetar and mv agxy O twv aEévav.

Iagarijenon:
I o ovvreheoni dievBivoewg A mg evbBeiag OB woyveL ) ox€on: A = Q@

(oy. 2.88). Emopévag, yia v emrdyuvon Ba woyiet: g = y (agpot 1 eElowon
™s OB eivat: v =y-t).

2.8.7 H ypaquxrj magdoraon tng oyfoens uetav tayuvryras xai Yoovov oty
evBUygauun xar ouald emrayvvouevy xivaon ue agyraj taxvmra (v = v,
+ y-t) aiverat oro oxrjua 2.8¢.

2.8.8 Noaquxrf mapdoraon s oyE0ews UeTaEv UETATOMIOEWS XAl Y00VoV.

H oyéom petaronioemg xaw xpovov eivaw: S = %Y £,

H ypagurn mopdotaon mg oyéoewg avmic eival mapafoin (oy. 2.80t) mov
OLépyetan amd mv aey O twv a&évwv (onueio O).

S
m Q§’:\
% ST &
3 ;Qo
1
S sl |
! 1
Syf-- ! |
0 t4 ts ts -
t —— s
Ly. 2.801.
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2.9 Kivnom evBiypappun xo opadd empoadvvopevn.

Kivnon gvBvygauun vou opold emfoadvvousvy ovopdletar n #ivion evog
ALVNTOU, OTAV 1) EMLTEYUVOT] TOU ElvaiL:

1) Zra0ep1} natd dLevBuvon, popd %ot PéTEo (§ =otad. )

2) Avtipgomm g toyimdg Tov (y TY v).

Enopévox, 1o yapaxmotonxd otoueic pog evbiyoopuns opohd empBoa-
duvipewng xvjoeng evig xuviprod (oy. 2.9a) elvar ta Evg:

1) H tooyud mg etvon evBeia, ywatt n devbuvon mg emPoadivoews tov
womrov eivon oraBepn, dnhadn eivan evbeia.

2) H toydmra tov ®vrod ehattavetan (V,<vy), ywti n gopd mgs empoa-
Sivoewg Tov elvan avriBe ™C QoEAS ™S TaUTTAS TO.

3) To pérpo ™ TaximTog Tov ®KvNToy eAaTTAOVETOL ®aTd TO (dLo TOos O
{oovug yoovoug, Yot to pétpo g emppadivoedc Tov eivan otabepd.
Ilgoooyrj:

H emrdyuvon ®vntol mov eival aveippomn mg tayUttds Tov ovopdieTo
ra emPodduvon avtov.

2.9.1 EEdgtnon ¢ TayutnTas ano 1o Yeovo.

‘Eotw 6 to ®vned K wveiton emdve otov dEova xx pe xivnon gvbu-
yoouun opord emBoaduvopevn xat ™ xeovixy oty t; ov diépyeTal and To

A ExeL TaimTo Vi, EVA TN YeOoVIRY OTLYpt| t; wov SLépyeTan and to B €xeL ta-

xomra vz (o). 2.9p).

Emewdr] to xuvnto K wveiton evBiypappa xal opord emifoaduvipevo, dm-
Aadn pe otabepn emPodduvon, n péon vow n owywaia emPodduvor tov Ba
gyouv v (dra T, ETOPEVIG EXOUE TN OYEON:

=i M

- -

Omov Y, Uy, V) T ahyePowrd pétpa Tav vy, vz, v avtioToyot.
Ané ™ oxéon (1) mponvmrer:

Vv =1 +Y(t2—t|) (2)

M Y. A U B U .

X 14 = tz El:! X

Uy
Zx. 2.9a.
K Y. A U B Uy

X ty ts X

Ly. 2.98.
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Av Bewprjoope t; = 0, hadri 6w n xpovin otypn t; elvar 1 agyy petey-
OEMG TOV YOOVOU %KoL BETOUE t) = t, v} = v, %o V; = v, 10T and ) (2) mEo-

#OTTTEL 1) OYEOM:
©)

H eElowon (3) elvaw 1 eElowom mg tayimytag wg meog 1o xedvo. Me avnijv
WTOQOUPE VO VTTOAOY(OOpUE ™V TayUTTOL v 7ov Bat €YEL TO VTS TN XeOovIH
oy t, dhady oto Téhog Tov XEEVoU (g Yeovirils dLAEXELOS) TTOV YEELEOoBNKE
TO AWVNTO, Yo VoL xuvnBel and m Béom A om O€om B (€xope B€oeL v = v, v =V
Rott, —t; = t).

Ilgoooyr:
Ko mv eqappoy mg oxéoews (3) xeerdetan mpoooyr. To vy €xel alyefounr
Ty etepdomun g akyePouric Tyuic TS V.

Znueioon:
1) ZvwiBog n emPodduvon diveron wg apvnun emrdyvvon. Na wopd-
devypa, Srav Aépe 6T N emrdyuvon eveg xvntol eivar y = — 8 m/s’, evvooipe

6t 10 ®VNTG exterel nivnom emiBoaduvipevn.

2) Av pag movve 6T emTd uvon Tov xuwnTob eivon — 8 m/s%, om oxéon (3)
8o Bdhope Y = —8 m/s”.

3) Av pag wovve 6t 1 emPodduvon Tov xuvnToy ivar y = 8 m/s’, om oyéon
(3) B Béhope:y =—8 m/s>.

Tagarrjonon:
TToMES poQES auvavTovpe T oxgom:

@

Katd mv epappoyn mg oxéoewg (4), om B€om tov v Ba Balope to pétpo
™mg EMLTa UVOEWC.

INa mapdderypa, av pog movve o*u 1 EMTAYVVON TOV RIVNTOY eivar —8 m/s’
ot 6€on tov ¥ o] Ba?\oue y =8 m/s’.

Av pog motve ot 1 emBodduvon Tov xvnTob eivan 8 /s’ om o Tov
B Bdrope y = 8 m/s’.

2.9.2 YrnoAoyiouos tng peTaTomiocws.

H petatomon evig xvnrol M mov extehel Eu&uygauun opothd smﬁga-

duvopevn nivnon endvo o dEova pe emPodduvon Y %o oy TayvTyTo. Yo
néoa o€ xpGvo t vrohoyitetal amd ™y e§lomon:

1
S=11[,-t+§\(-t2 (5)
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Znusivon:
Kau edd) yoewaleton mpoooy. H tayimra Vo %al n empPodduvon y eivon
OVT{PQOTES, OGO TTOU OMUOLIVEL GTL OL U, HOL Y E(VOL ETEQOONUEG.

Hagarijonon:
ZuviiBwg cuvavtovpe ™ oxgon :

Szvutm—y -t (6)

Kord mv eqaguoyr mg oxéoew; (6), 1y oupoler 1o pETo me emoy ivoews.

2.9.3 Méon rayvrnra oty evBvyoauun xat opaid emipoadvvouevy xivion.

Av og éva vntd mov extelel evBUypapun ®or opodd emiBoaduviopevn
#ivnom ®ord ™ yooviry onypy to 1 TaxUTTd Tov eivon T, ®ou ®oTd T XQoVIRY
ouypn t; eivan T; (oy. 2.9y), 16tE N péoN TaXVTTA TOV %KVNTOU ®aTd TO XQO-
V6 ddomua t, — t, elvat:

= + v,
==0 Y
Uy

Znueivon:

Av éva #vnté mov Hveltan pe xivion evBvyoopun xar opahd emifoo-
duvipevn xon pe apyw Tayvmra U, otapatiost agot xvnBel enl xodvo t,
TOTE M PEOM TOUTNTOL TOV KV TOU ®aTd T Sidpxrera Tov ypdvou t Ba elvat:

— _Uu,+0 v
up———ﬂ—xcuv“ -9-2

2.9.4 Avdgxera xavijoews (u€yiorog yoovos xivijoews) otny evBvypauun xai opuaid em-
Beadvvduevn xivnon.

To pérpo g Taydmras #vntov mov extehel evBUiypapun row opard emPoa-
duvdpevn »ivnon pe mv ndpodo Tov xpbvov ouvexws elattdvetol. Emopévos o
HETEO TG TaUTNTAS TOU ®VNTOU YiveTanr undév petd and oplopévo xpdvo ®oL auvtd
OTopaTd.

To ypdvo natd tov omofo dugxrel  rivnon, dnhadij 1o ypévo mov amowteiton yia
va yivelr 1o pétpo g taxvmras pndey, Tov ovopdlope pEYLOTO XEOVO ™G KIVHOEWS
®aL Tov virohoyitope wg eEvc:

I'vwpiCope 6tL omy gvBlyoopuun xow opard empBoaduvdpevn xivnon woydet 1 e&i-
owaon:

Y Up Uy Uy

to ty

Iy 2.9y.
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V=U,— y-t (1)

6mov v M TayvTyTe Tov ®vNToU OTo TEAOS TOU XEOVOoU t, U, 1 aQXXY TaxUTTe. Tou
#vnrov, dnhadi n ToydTTe Tov ®ivrod omy aexn Tou Xedvou t xan ¥ 1 emBpdduvon
TOU %LVNTOV.

Av omv eElowon (1) Béoope v = 0, Té1e B Exope TO PEYLOTO XOGVO TG HIVIHOEWS
TOV HVNTOU:

O=v,-v-t,

= %"- (Timog ToV PEYLOTOV YEOVOU HIVIOEWS) (2)

2.9.5 OAvaf pyerardmon (uéyiorn perardmon) orny evBvygauun xar opald empoadvvo-
pevn xivnon.

‘Eotw ém 10 ®uvntd extehel evBiyoapun xow opord emfPoaduvépevn xivion pe
ayr] Tovmra v, emPodduvon vy, xon n xivmor Tov diapxel ent xpdvo t,.

INa va viohoyioope ™ petatémon xord Ty onoia Bo petatomodel 1o xvNtd o
6An ™ didpxrela g xvijoeds Tov, dMhadi] WomoV Vo OTAPOTIOEL, ORETTOPAOTE WG
e&e.

T %GO guBiypapun xow opahd empoaduvépevn nivion woyiouy oL eElodoeig:

Szu‘,-t—-é—y‘t2 (1)
v=v,—y-t (2)

Av ot eElodoeis (1) »ou (2) Béoope t = t, now v = 0, Ba Exyope:
S = -2y 4 ©)
0=v- -4, @

Avvoyie ™y (4) 0g QOGS t, ®ou EYOpE:

v,
t, = _'Yg- %)
Ané g (3) nou (5) happdvope:

2 2 2 2 2

S =v .Bo.ﬁl.-y.l’&_ S =Y Y _2:% Yy

Py 2 0T Yy 2y 2y 2y

u2

S, = 5;— (Timog ™G PEYLOTG HETOTOTIOEWS) (6)
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-:n|5

| rd

t—s t)tztu

Ly. 2.95.

H eElowom (6) diver m petarémon S, Tov xvnTol womov va otapatnioet (dniadn
™m Péylom) petarémon) e’ Goov xivnBel pe apyuxiy TaxvmTa v, ®ot pe otobepr] emt-
Bodduvvon v.

2.9.6 I'paguxrj mapdoraon s OYE0ws TaxUTNTAS *AL XOOVOU OTNY EVBUYoauun
xat opald emPoadvvousvny xivijon.

H oygom tayvmrag - xodvou eivar: .

To gvBuypappo Tujpa AB (o). 2.99) maplotdvel ™ yoo@Lry TaedoTaon
™G OXECEWS TOXUTTOS-XOOVOU, pag evBiyoauuns xor opard emiPoaduve-
UEVIG RIVIOEWS IE 0] TaydmTo v, = 10 m/s.

Iagarrjonon:

Katd m ypovirng owypy t,, 1 toximro tov ®ivnrot undevitetan, dnradn to
2vnté otapatd. O xdvog ty €ival o PEYLOTOS XEOVOS HIVIOEWS TOU X#LvNTOoU,
dnhadn t, = t,.

2.9.7 INoaguraf magdoraoy TG OYE0EWS UETATOTIOEWS xal YOOvov atny evBUyoauun
xau ouaid emifoadvveuevn xivion.

H oy€on petaronioewg - yodvouv eival:

S=1u',-t—%y-t2
H yoaguu mapdotoon g oxéoewg avnig elvar xopmiln yooupr (Too-
Bolri).
To twjpa Mg ®ouwiing OAB (oy. 2.9¢) elvon 1 yoa@xny moQdotaon g
OYE0EWG HETATOTITEMS - XOOVOU piag EmBEadUVOREVS wVifoEwWS pe aoynn ta-
xooYTe U, = 10 m/s xou emPodduvon y = 3 m/s’.
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<y

Aty

T I B, M

Zy. 2.9¢. Ly. 2.100.

TTagarrjenon:

H petodmon tov xviod éomov va otopomioer eivor 16,7 m xaw otopdmos
uetd amd xeovo 3,3 s.

Emopévag: S, = 16,7 m xaw t, = 3,3 s.

2.10 Opadi) ®vxdxi xivinon.

A€pe 6t €va ®vnTo extelel opatht] xurnhinij xivnom, dtav:
1) Kuveiton emdvo oe meQupépera xinAov %o CUVEXELR TOOS TV oty QOQE.
2) Awtpéxel loa 16Ea ot ioovg yedvoug.

2.10.1 I'oapuxif tayvrnra (1f awid rayvryra,).

"Eotw o éva w16 M (oy. 2.10a) #iveitan pe opodr xuxdun xivyon xou
Polonetar om B€om A g TooyIdg Tov %atd ™ xEoviXy orywi t; xou oTo
onueio B ratd m yoovirn otvyun t;.

OpiCope wg yoouuxr Topum o v oV xvntov M oto onpeio A g Teoyuds Tov
xou T yeoviry omywi t; éva duovvopotnd péyeBog v mov £xeL o &g
XCQUXTNOITTOHAL:

1) Znueio epappoyric 1o onueio A.

2) AwevBuvom, m drevBuvom ov €xeL 1) EQTTOREVN TG TEQUPEQELLS OTO O)-
ueio A.

3) ®opd, ™ PoEA ™G KIVI|OEWG.

4) Métgo (oo pe To ImAizo Tov wijrovg Tov 16Eov AB  mEOg 1O XEEVO (t; —
t;) ®awd 10 omoio 1o draTEEyEL, pe MV mEoiméBeon ST 0 eGvog (t;, — t;) elvar
TOAY urEog [(t — t;) = At—0].

. 3
Anhadii: [l = —

op
At =0 At
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Ene1dr] omtd Tov 0pLopd mg opohiis kurharric kvijoeng 1o xvnté M, mou extehel
opor] xurhri xivmom Ba drovier oo 16Ea o€ (ooug XEAVOUS, YU CUTO V) YoduuLx]
Tov TayvTyTa Oa e To idio uETo ot dAa Ta onusia g Tgoyids Tov (0. 2.10B).

Emopévo, yioe mv opahn] ruzhxn xivnon evég xuvntot M (oy. 2.108) woyxtouvy
OL OYEOELG:

boal=los|=lorl= = 5 =

B _ B _fA s_
tZ_t] t3_t2_t4_t3t

V=

5
t

6mov yeVIRd v T0 PETEO TS Yoauuxis taxvimrag Tov ®vitod, M xal S 1o
wijrog £v4s T6Eou mov To £1peke 10 ®vnTté M péoa o€ xpdvo t.

ITgoaoyij:

And Shat ToL Tapamdve oupeQaivope ta £8rc:

1) ‘Otav éva #vnté M xuvelton pe xivnon opahi] ®oxhny, T6Te 1 Yoo
ToXUMT 10U Eivan eQomTOpEVn Ot ®ABe omueio ™G TEOXLAS TOV %o EXEL
OO, T POPA TNG RWNOEWS TOV.

2) ‘Otav éva mvnté M xniveitan pe nivnon opahn rurhun, T6Te T0 PETRO TG
yoapuuric ToximTdg Tov Tapapével otabed (to (dlo) o 6An ™ dudpxela g
HIVIOEWCS TOV.

3) It var vwoAoy({OOpE TO HETEO TNG YOOUMLKYS Tor UTNTaS v gvoc wvntov M

ov extelel »ivmon opahi xuxhniy, drawpovpe to wirog S evég T6Eov g
TEQUPEQELAS TOL dId TOV XEGVOU t TOU YOELGOTIUE YLaL VO TO OLavUoEL:

n=s (1)

4) Ané m oygon (1) mponvmrer 1) oxEon:
(2)

Iy 2.10.
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H oyéon (2) eivaw 1 eElomon yia to didompua oe ouvdomon pe to xedévo
™G OO HUrAKI RIVHOEWG, YLl pog TEoodlopiCer m B€om Tov xvntot M
yua ®G0e yoovery otyw t. Tevirdtepa pog diver 10 uirog S tov 16Eou Mg
TEOYLAS TO OO0 YOAPEL TO RIVNTO UE YoopKY TaxUiTnTe HETEOV v péoa Ot
xoovot(t=t,—1t)).

2.10.2 I'oviasaf Tayvryra o oty xvxdixaf oualij xivion.

“Eotw 6t 10 %vnté M nuveltan pe xivnon xurhur] opakii xow ®otd m x00-
vutj oy t; Beloxeron om B€om A, evdd xatd m yeovunj oty t; Peloneton
ot B€om B xou 1 emixevon yovio tov 16Eov AB eivaun Ag (oy. 2.10y).

OvopdCope yoviaxy rayvrnra tov xvntov M ot Béon A xaw ™ yeovixy

oty t; 10 dlovuopanrd péyefog m ov €xeL Ta ENG XOQORTNOLOTLRA:

1) Znupeio epappoyis to xévipo O mgc nEQIPEQELAS, TV omolo dtaypdPEL
70 ®IVNT6 M.

2) AgvBuvon xdBem oto eminedo ™G TEQIPEQELAS TOU dLaryQdPEL TO Ki-
vnté M.
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3) ®opd, ™ popd mov moxwoder deEidotpoyn Pida Grav mepLoTEEpeTal
SmwS MEQLOTREPETOL TO RIVNTO.

4) Méwo {00 pe 10 TmAixo ™G eatfxevrgngvcuwhgmpmtdgou@ngogmmdvo
(t, — t;) =At mov ypewdodnxre To Vo Yo va dreevioer 1o 1650 Aﬁ,mm@aﬁnﬁﬂsﬂq
oL 0 ypovos At = (t;—t;) eivon oA uxpds [At = (t, — t;)—0]. Anhadii:

=g, < 1)
Zv opohi ®urhxi] »ivnom exewdr 1o ®vnté oe (oovg yedvoug droryodpet
{oa 16Ea (emopévmg ran enixeviQeg Yovies (0gg) 10 6pLo g oxéoeng (1) eivar
ot0.0€00. ZUYAERQIUEVL:

— A —
ol = e S22 lgl=2 )
At—=0 At t t
omou @ M enirevion ywvia, 1 omofa aviiotoryel o €va 1650 S, 1o omoio dia-

YOAQEL TO AVNTO PEOQ OE XOOVO t.
Igoaoyij:
Ané Sha Ta Togamtdve cupstepaivope to. eErig:
1) "Orav €éva xvnté M xiveltan pe #ivnon opoky] ®uxAuxj, TOTE 1) Yoviaxi] Tov

oI o eivan oe Sha Ta onpela. ™G TEOYAS Tou M B, dMhad 1o KvNTE
wiveltou pe oraBer] yoviomn ropimra xow Wyver 1) oxéon (2).

2) ‘Orav €vo vmté M wiveitan pe yoviams toumro o orafepn rard uérpo,
dreviBuvom xow Popd, TOTE To KVNTO EXTEAEL OPONT] ®URAXRY RiVNON).

3) Ané ™ oyéom (2) mponirttel 1y oyEom:

o=lolt 3)

Me ™ oyéon (3) mpoodiopitope ™ ywvia @ ™v omoia dwarypdet n emfa-
et axtiva OM tov ®ivnrot M mov smiveiton pe ymviaxrt Toxdmyra g omoiog

TO PETEO Elva |, péoa oto eovo t (oy. 2.109).

Eyx. 2.105.
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Znusioon:

H exdorote emPanny axtiva OM moodLopiLet mv avtiotoyn B€om tov
#VNTOU YU autd ovopdCetan xan dudvuopa BEoewg.

2.10.3 Hepiodog xat ovyvornra opalri xvxrdixijc xvijoswg.

H opoahij xuxrhexn rivnon eivon teprodun xivnom.
Hegiodog (T) mag ouaiijs xvxdixrs xivijoews AEyetaL o xGOvVog OV XELd-
CeTou To ®vnTo Yia va eXTEAEOEL piat OAG®ANON TTEQLOTROPY (TTEQLPOQQ).
Zvyvornra (v) ouaiijs xvxduajs xivijoews Aéyetal o aplBuds Twv mEQLOTEO-
@AV (TeQUPoEWV) ToU exTELEL TO #vNTS 0T povada Tov xpdvou.

Movdda ovyvarnras eivar yuo 6ha to ovonjpata o ®ixhog avd s (¢/s | Hz),
dnhadi pa otpot] xotd devtepbhento.

IMoAamAdowa T povdadag avmic eivar to kHz naw to MHz:
1 kHz = 1000 ¢/s = 1000 Hz

1MHz = 1000 kHz

Zyéoeig pueralv Tov ueyebov: v, T, v, .

1) Ané tov oguopd g mepddov (T) xar mg ovyvémrag (v) evnola mEo-
wUTTTEL ) OYEON):

=1
=T
2) Ioyovv oL oygoeis:
w= TT (oQuopdg ywviamis Taximrag) (1)
_AS p o 5
v="2% (0010udg yeapuuwi toydmrag)  (2)

Ag = %ﬁ (r n axtiva g ®urhunig Tooxuds) (3)
Ané 1g (2) rou (3) maipvope ) oxéon:

outp 0

AnS g (1) »ou (4) mpoxvrter n oxéon:

3) IoyveL n oygon:

w= f}j{i
At

Méoa og x6vo puag weguédov T, dnhadi] At = T, 1o ®uvntd yodper pic
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nepLotpo@i, Onhadn Ag = 2.
Emouévoc €xoue:

_Ap_2n | _2m
At T’ T
4) Ioyvouv oL oyéosic:
W= = wou T=1
T v

A0 TS OYEOELS QUTES TOORVITTEL:

2.10.4 Movdda yoviaxic Tayuvrnrag.

" . Ag " . ‘ ’ . ,
Amé ™ oxfon o= o TEOXUTTEL OTL 1) povdda ywmvioris Taximrog eivol
t

10 1 rad/s. H povado cvm yodgetow naw 1s™, yiori to rad elvan péyeBog adid-
OTaTO.

2.10.5 Emitooyia xair »evIpouoiog emrdyvvon.

"Eotw 6n €va mvn1o ®veitan oe tpoyd C; C; (oy. 2.10€) pe popd amd 10
C, mpog to C; %ot 6t ®atd ™ yeoviry oty t; omdte Poloxetar oto A E)YEL
TaxvmTa V1, Ve xatd ™ Yeovixy oty t,, omdte Poloxetar oto B €yel
TadmTe V2 [(t — t; = TOAS ured, Mhady (t, — t;)—0)]. “Eotw axdpn du n
ETLTAYVVON TTOV EYEL TO ZLVNTO OTO A glvaum .

A6 10 onpeio A ypodgope do evBElES: T X X), EQUITOREVY TNG TQOYLAS
oto onueio A (cvmj ovpminter pe ™ devbuvon mg v ) wavt y,y, ®daBet

Yo

X4

Y1

Iy 2.10¢.
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oy EQORTTONEVY TG TEOYLAS OTO m]p.ato A (dnhadij »dBetn oy TayvtTa
vl ). A6 T0 TEAOG TOV draviopatog y YOAQPOUE:

1) Mia eoipdddghn moog mv evBeia y,y, . Aum| TEPvEL TV X;X; €0tw oto onpuelo E.
2) Mio. iopddinmin ipog mv evBelo X;X%,. Avni TépveLmyv y,y, €omw oto onpeio K.
Téte ta davioporo AE »ou AK eivar ot SLlVUOPATIRES CUVIOTWOOES TOV

davioparog :y. H davvopanxi owviotdoa AE mov éxer m dievBuvon e
scpamouevqg ™¢ TEOXLGS OTo onueio A (61]?\(161] ™ devbuvon mg TayvTag
V1) ovopdLeTon EmTOGKLL ETTA VVOY y, TOU ®YNTOU 010 onuelo A xaw €xEL

HETEO TO TNAIXO ™S dLapods Twv PETEWY Twv dV0 TaLTiTWY v ,Uz dud tov

v, —Y,
At

TOM QoY XOOVOU (t; — t;) = At—0, dnhadij: |y, = oo

At = 0

H 6wwucuauxn ouiothoo. AK 7Tov €xeL m) 6LE1.’!BW011 m™mg ®dBemg omy
Etpamouavn ™S TEOYLAS OTO onpem A (mhadij eivar »dBem oy tayimTa

v ) ovopdCetat #eviQopdrog y‘ ETUTAYLVOT TOV ®VNTOU OTO ONpueio A xou
£YEL POOA a6 TO A TROC TO XEVIQO ROAPTUAGTNTAS TS TOOXLAS OTO OoMueio A

%o PETEO TO TNAIRO TOV TETEAYWVOU TOU PUETQOU TNE TOXUTNTOG v Sud Tov
uétrpov g axtivag xaumuhdmrag (R) mg tpoxuds oto onueio A. Anhadn:

Ya =

wIS.

Znusiovon:

I va rpoodropioope tv axtiva xapmvhdmrag oe éva onueio, A, pLog ropumiing,
w.y. s C,C; (oy. 2.1007) egyalopacte wg eEng:

1) Opitope exatépmbev Tov A dvo onpeia o zow f wov givar TOA ®ovTd O oT6.

2) I'odgope ™V megupépeta mov diépyetal and Ta onpeia a, A, f. H axtiva R mg
meQUpPERELOG OV Yodpape eivar 1 axtivo kapmuhdmrag mg rapmiing C,C; oto oy-
eto A.

Ly. 2.1001.
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2.10.6 Emirdyvvon oty oparyj xvxixn xivyon.

“Eotm 61t 10 #vntd M extelel opohij xuxhinn riviion o€ 1poxLd mov €xeL
oxtiva R (oy. 2.10C).

‘Ortay Poloxetar om BEom A €xeL Toyvm e VA %o STay Boloxeton om Béon B
ExEL TaUTNTO Us.

O dto Torgimres VA KoL Up £€xouv 1o 10 PéTEo, chhd drapopeTin drevbuvon,
glval emopévag dragopetinég (vmevBupilletan 6T 1 yoauurt Tayvmra eivon
EQATTOUEVY TG TEOYIAS Ot xGBe BEoM Tov MvnTov). "QoTe M YOOI ToyU-
™70 Tov #vnTov M mov extehel opaf xuxhury nivnon petafdireton and o A
oto B zown petafoin ave] eivou: Av=1p —Va (ox. 2.10%).

‘Otawy M Toyimyre: eveg xuvnron petafdileton (€ite #atd 10 PETQO, EiTE ROTA ™)
drevBuvon eite xard ™ oed) To nvnTd avTd €xer emrdyvvon. Emopévag to
AWTG M mov extehel opahy] wurhua] ®ivnom €xeL emudyuvon :{r,,_ yom petafdiheTon
n dtevBuvon g T UTds Tov. H emrdyuvon ?x (oy. 2.10T) tov rvnrov M,
mov extelel opah ®urhxn xivnon, oe €va onpeio A g TEOYLES TOL Elval
évo. davvopatird péyeBog mov €xeL Tar €E1jg YAQARTNOLOTING.:

1) Znueio epauoyns, To onpeio A g TQOYLAS TOV.

2) AevBuvon, ™ dievBuvon g axtivag AO (dnh. n dievBuvon mg i;x gival

#AaBem endvo ot dievBuvOoM TS YOOUULKIG TaXVTNTAS VA ).

3) ®opd, ™ QoEd artd To oNPE(D A TOOG TO REVIQO TOU HURAOU.

4) M£1Q0 (00 pe 10 TNAXO TOV TETQAYHVOU TOU PETOOU TG YQOUULKIG T
YU TOLC TOU %vNToU Sid Tou pijrovus mg oxtivag R mg mepupépetag. Anhadi:

r‘ |:|6A|2
"

R

£y, 2.10¢. Iy 2.109.
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W, 4 4 Aw

- EJI

w
B(ty)
A

- (ty)
M
Ly. 2.100. Ly 2.10u

Znusiwan:

H emurdyvvon ®ivntod mov extekel opodn nurhinn rivnon €xel og Sha ta
onueio g TEOYLES TOV POoEd At TO HVNTO TEOS TO KEVIQO TG TMEQUPEQELOS
(ox. 2.100). TV owtd ™y emrdyxuvon vt ™V OVOUATOpE KEVIQOUOAO ETtL-
TG VVOT).

Ilpoooyyj:

“Evo. #uvnt6 mov extelel opahn) xuxrhxn wivion €XEL 4ovo ReVTIQOUOLO EmL-
Tdyvvon, yorl petafarieTol gove v dieviBuvon mg yoappuuig Tov TaxvTTog.

Anhadn omv opahi} xurhixn ®ivnon wyUouy oL OXEoELS:

|§“|=01:a9| ;m =6

2.10.7 I'oviazaf emrdyvvon w.

"Eotw 6t 10 #wvté M extehel xivnom xurhura (L Spmg ®on opahi) xow m
yoovirij oty t; ondte Polonetar ot B€on A €xeL yoviaxt toimro o1, V&
™ yeovixy onypnj t omdte Poioxeton om BEon B €xer yovian tayimra 2

(oyx. 2.100).

Anhadn n yoviarq taydmra tov ®ivntov M péoa oe ypdvo At = t; — t,
ueTaBAAeTon xatd Ao .

Ovopdoue yoviaxy emrdyvvon o tov xvntov M mov exteAel niviom
wurhny (Ot Spwg xat opadr}) ™ xoovexrj otypy t; xatd mv omoia Boloxreton
ot Béon A, éva duavvopatind péyeBog mov €xeL ta eErjg Y000 OLOTIRG:

1) AwevBuvon nar @opd, t OevBuvon xow ™ @opd ™S petaforg ™G
YOVIORNS TaXiTTOS A® = 2 — 0.

2) Métpo, 10 TNAino TOoU PETEOL TG PETAOMS A® ™C YOVIORNG ToUTn-
TOG TEOG TO XEOVO At, péoa otov omoio yivetal aum 1) petafohr pe v meoi-
60eom 6L 0 XPGVog At = tp — t; Elvou TOAY pundc:
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e
A= At

Znueioon:
‘Otav éva %vté M extelel worhxa zow opad zivion 1 ymwaxn TOV ETIL-

mxvvo’q elvau {om ue uno€v (m =0), yiati 1 yoviaxy Tov tayimra ® 0t Ghat
oL oNEla TG TEOYLAS TOV Elvau 1) (Ot

G- 1 = A0 =0 % Aw=0=>0 =0
Movdda yoviaxijs emitayivoews .

Aw _1radfs _ I radjs? =15
At 1s

Emopévmg 1 povada ywviaxic enttayivoeng eival: 1 s

‘Eyope: o =

Tevixés magatnoijoeis:

SV opahi] #urhiry zivnom wivnTou wyiouy T e8g:

1) H yooppuxr togdmro ;.- TOU %LVNTOU:
— Elvau »dBet omy axtiva oe #dbe onpeio mg 100j14S TOL.
~ “Eyet 1o (910 pétoo o€ Gha Tor onpele MG TOOYLAS TOV.

2) To %vno €xeL LOVO REVIQOUGAO mLTdyVVOY, 1) omtoia EEL:
— =& Sha To omuelo g TEOYLAS TOV TO (010 PETQO.
— ®opd o6 VTS (TO #WNTE) TEOG TO XEVIQO TNG TEQLPEQELOS TTOV OLaYQAPEL.

3) H yoviaxi tov tayumta o ot xdBe onpeio ™mg 1ooyLds Tov £)EL TO D10 PETQO,

mv S StevBuvom raw my (e gopd (w = otaf.).

4) To wvnt6 daypdger (Sraviet) oe {oovg yp6voug ioa T6Ea.

5) H empomixn tov oxtive (1o didvuopa BEoens Tov) O (00UG %OGVOUS YOAPEL
{oeg ywviec.

6) H emfouxn axtiva €xeL otabepd pétgo.

2.11 Agyr g aveEapnoiog Tov xvijoens. Tuviotdpevn (1 ovvBetn xivn-
o1)) 000 1} TEQLOTOTEQVYV KLV TEMY.

H apy mg aveEagmoiag Tmv »vijoemy eivol EPTELQLAY] xaw 0QICeL L Av
éva xvTo extedel TAVTOYQOVA TOAAES xuvijoels, TOTE xdOe xiviion and avTés Oev
TOOTOMOLEITAL QIO TIS dAAES.

Sopgove pe my oy avti wydovy ta ardlovda. Av €va AVNTO ROTd T
didprela xp6vou t extehel ouyyEOvmg 0 1 TEQLOOGTEQES XKVIOELS, TOTE TO
VTS ratd ™ didoxelo Tov xEGvou t extehel pio xivnom, mg omoiag TO
amotéheopa e(val 10 (O10 e TO ATOTEAEONO OV TEM®A Ba TEOEXVTTE AV TO
#NT6 extehovoe zaBepd ad TG wVijoELS aUTES dradoyd xaw v »abeud
otov {810 yedvo t. Ty xivnon avt} ™V OVORATOPE CUVIOTAUEVY TOV XIVIjOEMY
OV exTEAE( OLYXQOVWC TO XVNTO XaL TS HIVIOELS OUTEC TG OVOpdCope
OUVLOTWOES TNG RWVNOEWS QUTHC.
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Ly. 2. 11a.

MmoQolpe ETOUEVIS VO NEAETHOOUE TN OUVLOTOUEVY] %IVIION %KvnTov TTOov
extelel oy odvmgs dU0 1] TEQLOOGTEQES HIVIOELS, v BEWEOONE GTL TO RIVITS
entehel g xwﬁoug autés dradoyrd raw pehetioope ™y xaBepd meLot(i

"Eotw ou 0 xvnmjpag agpomhdvou (o). 2.11a) meoodidel ot owtd otueegn

TOyUTTOS Vs, EVE TOUTGYEOVO O AVEROS TO TTORAOUQEL e oTabe wxvrnm Va .
Anhadn 10 agpomhdvo extelel TovTG OV dU0 MVvOELS, pia pe TouTToL Uy O
pio pe ToumyTa Ve (M cAadg extelel ovvBem) nivnon).

Av 10 0gQOmAAVO EXTEAOUOE PUOVO TV RIVNOY pE ToUTTaL Vs (onh. av oe
TaEaOVEATOY Qo TOV A€, Va = 0), Ba epyStav, petd and xedvo t, amd ™
0€om A €otw ot B€om B.

AB =y -t

Av Twp0 T0 0eQOTAGVO amtd ™) B€om B entehovoe pdvo myv wivnon pe toy-
mra Ve (av dnhadi o mvnmipag Tov dev Aettovpyouoe) Ba eoydTav, PeTd and
Xe06vo t, amd ) B€on B €otw ot B€am A.

BA=vq -t
‘Oray 10 0epoThdvo eXTEAE] TOWTAYEOVA RO TS dv0 mvijoels, dnhad extelel

™ OUvOET Rivnom, PeTd amtd ¥Eovo t EpyeTon omtd ™ BEom A om BEom A, dnhadn
om 0éom mov Ba egydrav av extehovoe dadoymd TG MVIOEK QWTES, ™V
®oBepLd o€ yedvo t AA=AB+BA.
Ilgoaoy:

Tevird puwogotpe Vo VTOMOYICOUE TO OTTOTEAEOUO TG TUVIOTOUEVNG KIVITOEWG
mov extelel €va wvnTd, av vohoyilCope 10 amdtédeopa mg ®obgds o Tg
OUVIOTWOES RIVIHOELS TS, BEMOMVTOG GTL OL KIVIOELS QUTES YivovTau dadoynd.

2.11.1 Tayvryra xivrov mov exteAel ovyxeoves dvo xivijoels (OnA. Tayvtyra
HKIVIITOU OV EXTEAEL TI) OUVIOTAUEV] XiVIjOT] TOY OU0 QUTGY XKIVIOEWY).

"Eotm 6T ®vnté mov eXTEAEL OUYYEOVWS dU0 ®vOELS, PoloneTon xaTd T
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£y 2.11. Iy. 2.117.

xoovixrn (mwﬁ t om Béon A QIS tgoxuig touv Z (oy. 2. 11[3) "Eotw En:i(mg on
70 RVNTO ROTd my {dra yooviri otypn t, av exTeAOUOE pévo ) pia quon, fa

elye TayvmTo U1 Ho ow extehovoe povo mv dhin xivion Ba elye Tayimra v;.

Téte n oo v OV »vNToU, mov exterEl ovyyedvews g dlo avtég
WVIHOELS, ®OTd T Yoovin otypn t xaw om Béom A eivon 10 dravvopoTno

dBpoopa Twv dV0 TAXVTHTWY Ui %Al V2.

Anhad: V=V

Znueivon:
1) H toyvmro v gtvo eourtopévn mg 1ooyLds Z oto onueio A.
2) H 1oyt v eivan n 6uxywwog ToV TapoAAnAoyodupou ou €xel wg dio

TOOOXEIUEVES TAEVQES TIG V1 R V3.
‘Eow 6n omv nepirwon g Pevimdrov (oy. 2.11y) mov dwoyler €vay

motapd, o ®vnmjoas mg 1eoodider o aum) otaber} TayUmTa Vg, EVA TO VEQS

Aiveltal pe otaBeon] Tayimto Ux.

Av 10 veQO4 1itay axiviro, Tote 1 Bevivdxrartog Ba extelovioe povo v rivinom
%ard. ) dtevBuvon Oy xaw Ba elye Toyimra ;J.ﬁ . Av 0 xovnmijpag mg fevivardrou
de hetroupyovoe, Tote auni Ba extehovioe pdvo Ty xivnon xatd ™ devbuvon Ox

®at Ba elye TayimTo. U .
E@’ 600v 10 veQd #veltan ®ouw 0 ®uwnuijoag hewtovpyel tdte v Pevivdrartog

entehel ovyyedvas xou g dVo aUTEg XVHOELS PE TaUimTa Vor , OV elvol m

CUVLOTOUEVT) TWV 5;; HOL Vn ("-U.ux = Gﬁ +Ux ) nou zard ™ dievbuvon OZ.

2.11.2 Emirdyvvon xviros mov extedel ovyypoves 0vo xvijoers (oniadr emrdyvvon
XIVITTOU TTOU EXTEAEL T GUVIOTAUEVY %iVIom TV 000 QUTGY XIVIOEWY).

"Eotw 6t #viyd tov extehel ouyxeovwg S0 nVIjOELS, ®OTd ™) XQOoVIrY] Oty
t Polonetan om Béom A g TeoYdS Tov Z (o). 2.118). "Eow emiong on 1o
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Ey. 2.115. Ly, 2.11e.

KIVNTO ratd mv dio xeovunj oty t, av extelotioe pévo m pia #ivnom, B elye
ETTA VO -y', » EVO) Qv EXTELOVOE PGVO TV 6AM kivnom, Bo eixe EMTE VO ;‘:2 ;

H emdyuvon ;,-. TOU %VITOU, 7OV EXTEAEL OUYYGVaXS Tig S0 oruTée HIVIOELG,
®aTh ™ xeovuxij oTiyp t xaw om BEon A eivon 1o dravvopaTing dBpotopa Twv
dvo emrayivoewy ;f.: oL ;;2.

Anhadi: ;l'. = :1:1 + $2

"Eotw 6m m prda A (oy. 2.11€) m hatiCovv tavtdyoova dto monteg. Av o
€vag moixmg mEoodider om pndho emdyxvvon :\’.: ®now 0 dhhog '-\;2 , 0T M
mQaYHOTU ETTGXUVOY Y, T pvdhag Bo: efvon 1 OUVIOTOREN TV ¥, HaL ¥, ,
mhadn:

;I.o;\ = ?1 + §2

2Znyueivon:

H emwéyvvon ? eivar 1 darydviog Tov Toonhoyedppov Tov €xeL ws Ovo
TOOOHEIUEVES TAEVQES TIC ;1 AL ?2.

2.12 Zyenunn] xivnon - Zxenxnn taydtnra.

“"Exope avapgpel 6m éva odpa A mveiton ¢ mooc éva dhho B Grav aAAGCeL
B€om wg mpog to B.

Emopgvax, n »imon evég odparog A eEagrdron mg mpoc oo odpe QVOPEQETOL
O UTTOQEL Vet Eivou SLopoQeTIi] at aVaIEQETAL WG TTPOC DLAPOQETIHG. OWpHaATO.

la mopdderypa, To mEdLO Yio Tov wodnhdm extehel worMxi xivnom, evad
0 TESAO YLa TQA™MENTY] LOTAUEVO OTO £80pOC draypdpet pia xuporoedn
yoauu. -

Eneidr} houtdv #dbe nivnom eivon oxemn (oot avapépeton 0 TIOOG CUYHEKQL-
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HEVO OOpa 1) ovoua), YU autd TOAES POQRES 1) PEAET TV OTOLEIWY pog
RIVNOEWS YIVETAUL PE PAON TN «OXETLROTNTA» CUTH HOL HUELWG UE TNV EVVOLa TNG
OYETG TaXUTNTOG.

"Eotw 660 ®vnrd A »ow B (oy. 2.12a), 1o omolo éxovv aviiotouyo Toyv-
™mTES AT =1, %o BA=1; WG TEOS TO VTG CUOTNUA AVAPOQAS (T0.). IS TEOS
™).

TCevixd ™) oygnxn Toyvma Vo TOV xwr]rov B wg mpog 10 A mv vno?\oyftous

TEO0BETOVTOS dravuopoTRd ™V T TOL v2 00 B pe m™mv aviiBem) ToyimTa v
ToU A, dnhadi:

Vo =2 +(—V1)

I Topdderypa avagEQope Ta o RATW:
Avo oyfuarta B xar A xvotvron 6rwg gaivetal oto oyxiua 2.12f.

H oyenn tayimra tov Vo T0UB G mPOg 10 A eiva:
Vo =02 +(=01), Vo =02 +(~V1), Vo =13m/s+(~20 m/s) = —7 m/s

To cpwmxd medonuo OMMAWVEL 6L, av #ow T0 Gympa A 1o 1o Synua B wivovvran
neog ta OeEud, to B Ba xuveitan mpog ta apLotepd g mEOg TO Gynua A pe

ToYUTNTO Vo TTOU EXEL HETQO 7 m/s.

2.13 Metagoguxi) ®ivnon otepeoy odpatos.

"Eva 01e0€6 oopa amoteAeital and Tolhd vhind onpeia, dnhadn and

Zy. 2.12.
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TOMES OTOLYELDOELS NATES.

Agpe on €va odpa EXTEAEL pPETaQopLry ®iviion, tav Gha Tov Ta VAMXA
onueia o ®dBe yEOVIRY OTLYH ™S KIVHOEGS TOV €XOUV TV (Bl ToimrTa v
%o my da emrdyvvon vy .

"Eotw 6n odpa Z petanwveltanl amd m B€on 1 om B€om 2 pe wivnon peto-
oo (oy. 2.13a).

[Mapameovpe 6w o omowadmote Béom xat va feloreTan T0 WP ®ATd ™)
uetoxivnon avni, éva omowdimote evBiypappo Twijpa tov AB mopoapuével
naedAAnAo mpog T apyx tov B€om (ABJ|AB)||A;B;). Auté ovpfaiver, yioti
og %ndBe oTiyw| ™G UETOPOQIHIG KWINOEWS TOU OOPOTOS = Ohat T VMG
onpelo Tov oy (0Leg TayUmTeg %o idLeg emTayvoELS.

A6 10 moQadve pmogovpe va ratakiEope omy e&ng datinwon: ‘Eva
odua extedel uerapopuaj xivion, orav xdfe evOUygauuo TuUA TOV TAPAUEVEL
xatd Ty xivyon avtyj mapdiindo meos Ty agyixij Tov Béon.

O Bahapionor Tov «yryavtiaiov Tooxov» (o). 2.13B) exteholv petagoQuny
#ivnom. O 1poxSg propel Vo TeQLOTREpEToL TTEQL 0QIEGVTO GEova. Zmy meQupEpeLd
ToU £lvar ®epaopévol ol Bakapiorol. ‘Orav meQLoTEEPeTaL 0 TROXAG, oL Baka-
pioxot Tapapévouy dLaprwg TaEAAANAOL TEOG TOVS EAVTOUS TOUGS, EXTEAOUY

Tz

Ey. 2.13p.
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emopévag ®aBaod petagpopunn rivnon.

Ilgoooyyj:

‘Otav €va oo EXTEAET PETAQOQIXY ®IVNON, TOTE GAat TOV T VAA OMpEln
EXTEAOUV GOE OTLy] TG HETAPOQUATS #IVITOES TOL TV (BLat ®ivnom, ov extehel
TO OO

Enopévag, yior vor Hehemoope T HETAQOQLXY RIvNOm €VOS OOUOTOS, apxel va
UEAETIOOUE TNV XIVION EVOS ONUEIOV TOV, 0TO 0molo Bewpovue oLYHEVTQWUEYY
oAn ™ udla Tov oduaros.

Tevixd, notd m pelém ™G uemcpogmrig RWOEWS OOPOTOS TOU €xeL pdla m
Bsmgovpe 10 Opa g €va VMxG onpelo pdlog m zow epaguotope 6100; TOUg
VORoUS ™S 6uvaumr|g TOU VMHOU (mpluov ZuviiBwg wg VAo 0‘r||.18t0 patog m
Bempoipe o ®EVIQO PAQOVS TOV CHNATOG.

2.14 Ilegrotgouxt] xivinomn yUen anxé otadepd dEova.

2.14.1 egrotooquxif »ivan vAiixou onqueiov yvgw ano otabego dEova.

“Eva vrd onueio m extehel meolotpopunn ®ivnon yiow and €vo. otabepd
GEova (x’x), Gtav YRAgeL ®uxhx1] TOOYIG OV TO REVTQO TS PoloreTal edvm
otov dEova (x’x) row 1o eninedd mg elvan xdBeto ot avtdv (oy. 2.14a).
Znueivon: '

INa onueio mov exterel TEQLOTEOPLXY XRIVION ngm and otabepd dEova
LOYBOUV GAOL OL VOLOL %0t O 0OQLOROL TG HURAKIG KIVIIOEWG.

i35h
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2.14.2 IIegiotgoqu] »ivion oTegeoy oGuarog yvgw axd orabego déova.

“Eva oteped odpa 2 extehel meQuompourn ®ivnon yiow amtd otaBeed dEova (XX),
Jrav ®dBe Tov onpelo exTeAEl TEQLITEOPEA] RivON YUow atd Tov dEova cutdv (XX),
OMAadn Grary GAot ToL OMUETDL TOL YOAPOUY OPOQQOTTES HUHMHES TOOXLES, TIOU TCL KEVTOCL
Toug Poloxovron endve atov dEova XX %o To. eiedd Tovg eivon ®xdBeta oe autov (oY,

2.14B).

Ta yagaxtnouoTixd TG TEQLITQOPIA]S XIVIJOEWS OTEQEOU OWHATOS YUPW a0 oTabegd

dbova eivar Ta ebijc:

1) Ze #dBe ypoveai omypj, GAa Tot VMAA OMUE TOU TEQLOTREPOILEVOD OW-HOTOS
éyouv MV B yovies] o @, Olén 0 xedvo At vplotavion Gha mv
yovioet] petoromon Ag (ot dnh. oe yodvo At Ghat o vMxA ompeia. Tov odpatog
YOdipouV TAEM Tot OMOlCt AVILOTOL(OUV O (OEC ETUMEVIQES YWVIES PUE KEVTQQ TOL OMUELD:
oV GEovar).

2) "Ohat Tor vMrd ONpeict TOV TEQLOTREPOREVOL CUOTOG EXOUV TV dlar ou-yvdmyTo
7o T (Owe TEEI0O0 TTEQLOTEOWPNG, (o GALL EYOUV TV (L0t Yo TonumTo.

3) Ou yoappuxég Tayimreg TV da@opmVv ONUEDY TOU TEQLOTOEPOUEVOU
OTEQEOU E(VOL AVALOYES TV ATOOTATEWV CUTWV OTG TOV GEOVA TTEQLOTOPHG.

“Eva ompeio mov améyel r amd tov dEova Bo €xeL yoapuuxrn taxvmre v =
w-1 . Emopévacg, n yooppxy todmra evog onpeiov Tov OTEQEOT OWUATOS TOU
TEQLOTREPETAU YU atd oTaBed dEova eival, T600 peyariteen, 600 To onpeio
auTo PoloxeTal paxputepa amd Tov GEova TEQLOTROPNG.

Znueioon:
1) "Ortav Aépe ymvwmﬁ o % Yu}wami Emuixwon o ®ard ™ Yoovixry oty
t £vig oteQEOD omuatog IOV TIEQUITREPETALL Wg(n omd ovaBepd GEova, evvooupe

YoV TepimTo ® mmywvmnsmvd)awon o mov €yEL rormd ™) yoovir] oty t
£vaL omoLodNToTe OMpEio TOV OHPATOS.

2) ‘Otav Aépe ouyvomuo ®ow Tepiodo eVOg OTEQEOU CWIATOS IOV TTEQLOTOEPETAL
yipw ond otaBeQd GEova, evvooupe Vv TeRI0d0 ®ow ™ CuxvETTO pPE TV omoia
TEQUOTREPETAL EVOL OOLONTTOTE ONPEID TOU CWRATOS CVToD YUipw atd Tov GEova
QUTOV.

2.15 LivBern (tuyaio) »ivnoT oteQeoy 0OROTOG.

‘Orav éva oopa extelel pioe ovvBem (Tuyaier) xivmom, 600 TOAMITAORN How Vo
glvon, wropoUpe va m Bemprioope wg amdtéeopa dUo ®ViioEwY OV EXTEAEL TO
OO TAUTOYQOVCL: WS HETAPOQLRIS KIVIOEWS OAGKANIOOU TOU CWHOTOS HOL PG
TEQLOTQOPIXIG.

O 1p0y)6¢ €vAg avtorvifrov (oY, 2.15) mov ®ukd oto €dagog EXTEAEL pict oUvOE)
#ivnom, o proel va BewpnBel dn avakieton oe dvo mvijoeis:

1) Mia petagoirt] 0AGxAnpou Tov Tp0x0U (pe Taumyta 6om eivar 1 TavmTe
TOU QLUTOXLVI|TOU Va %O 2) pia weQLotpogLxt} Tov TEooU Yipw atd tov dEovd
oV,
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Ly. 2.15.

To onpeio B 1ov 1pox0U omy mparypomxdn o €xet i e Gﬁ , M) omoict PToQEL Vo

BempnBel v 1o Yempuerowd dbpotopa Twv dvo Togunitwy: Trg Tenimytog Ve 700V Bt
glvau M TopioTTo MG PETapOQEKTiS Tou xuvijoews (dnhadi N Topim e M peTapopuric

AVIOENS OMGHANQOV TOU TROYOU, AXQUBECTEQN TOU GEOVA TOV) Kol T™C T UTTog v
(v = @ R) 7ov Ba elvan m ey To-TYIC MG TEQLOTROPUAS TOV XOENX YW
té TOV GEOVaL Tou TROYOU (0 = 1) yowviom] TopiT T TEQLOTROPIS OAGHANQOU TOU
TROY0Y YUpw ol Tov dEova, R = 1 axtiva tov 1eoxov).

2.16 Egagpoyés g »uxhxiig xvijoewns. (Metddoon megrotgoquxiig xivijoeng).

Te moMEg MEQUTIWOELS e(vaL amopalTTo VO PETAOWOONE Pict TEQLOTROQLRY #ivnom
ané évay dEova oe dhhov. Do m petddoom mg nepLotpoguriic ®ivijoewg amd évay dEovo
o€ dGAov zow yo ™y aiEnom 1 ehdtioon Tov apBpoy Twy oTROPWY avd TRMTO AEmTTd
' YONOULOTOLOUUE TROYAAES, 0OOVTWTOUS TQOYOVUS HAT.

OL #UPLOTEQOL TEGTOL HETADGOEMC TEQLOTROPLAS KIVHOEWS Elvail oL eEvg:

o) Ipavrorivnon.

B) Alvoorivnon.

y) Odovroxrivnom.

Hagparnoifoeis:

1) Kwoupevog dEovag ovopdtetal o dEovag otov onofo petadidetal 1 nepLotpopuxi
#(wam, evd o dhhog xoheltan xuvmmiplog dEovos.

2) Zyéom netadéoews i me rvijoewg ovopdieton o hGyog

=i (1)

n,

6mov n, elvaw uegwtgoqzmﬁ ToUTTOL TOV ®KVOUpEVOU GEOvaL ®ow ny efvaL 1) negototgocpmq
TayimTo Tou ®umTol dEova.

Otav Mpe meplorgopur] toximra dEova, omv mpdEn evvooipe tov aEBPG TV
OTEOPWY TOV VA AT,

3) Zuviifu, pe m perddoom mg MEQLOTROPLRYS KvIOEWS eENTElTon %o pelom Ty
oTROPAY ava hemtd orov rvovpevo dEova. Evvinro elvan St omy meplimom pewdoewg
TV 0ROV 0 Mo (1) elvou puxrpdtegog mg povada,
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Tpoxahia A ludvrag Tooxakia B

Pl A s i

Kwnmpia tpoyaiia ~—_

Kivoupevn tpoxahia
Zy. 2.16a.

a) Iuavroxivyon.

Amhr avroxivyon (1 ok petddoon kwoews te TEOXaAES ®on tudvTa).

"Exope do magdiiniovg GEoveg I wau 11 xan Oéhope va petafipoodei n megLotpo-
Quaj xivnon tov dEova I otov dEova II. Avt6 PwOQOTRE VO TO EMUTUYOUE KAl PUE TOV
eEric tpomo:

1) EEonhiCope tov nabéva pe pic tpoxahio.

2) Megifdrrope Tig S0 TEOYAAES Pe Evav aTEQROVE LLAVTA, 0 omolog pEovTiLope
va eival nahd teviopévog (oy. 2.16a).

To téviwpia Tov YavToe TEENEL Vo EVaL TETOLO MOTE 1) «TRGOPVOT]» TOV OTLS EMPA-
VELEG TV TROXOAUDV v elvan 600 yivetaw xahiteen yio v amogevyetal n ohiofmon
TOU LPAVTO ETAVE OTLG TOOXAALES.

‘Orav nepuotpéqetan o dEovag I, meploteépetal xaw 1 tpoxohio. A, ondte wiveiton
HOL O PAVTOG.

H tayimra v, xdBe onpeiov Tov ydvra L0oUTaL [LIE TV TEQLPEQELOXY TOYUTTOL Vs
™G 10 CAiag A (V) = Va).

Aot o yudvrag mepuBdihel now ™y Tpoyohia B, mv avayxdtel va neplotoégetan
HE TEQLPEQELAXY ToUmTaL Vg (OM e TV Tap Ut v, #dBe ompeiov Tov wavra (v, =
UB).

Emopévag €ope: v, = Uy, v, = vp

- 0

Me dida Adyia n Tooyaiio B avayxdlerar and rov iudvra va mepiotpéperal €11, o-
OTE 1] TEQUPEQELAI] TNS TAYUTITA va. eivar ion pe Ty TepIpegetaxt TayvTnra Tis Tpoya-
Aiag A.

Av n; givor 0 aQBpds Twv otpopdv avd Aemtd Tov dEova. I, emopévag xow e T00-
xahiog A, Ba €xope:

UA_J-[.(;O.“ (2)

6mov d; 1 dudperpog g tpoyahiog A.
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O apBpde ToV oTEoPMY 0To AemTd ™G TeoYaiiog B (n,), emopévag xat tov dEova
11, 6o lval TéTolog Wote va LoyteL ) oxéon:

n-d, -n,
v o=— 3
) o 3)
émov d; 1 Sudperpog g tpoxakiog B.
Ané ug oxéoelg (1), (2) xou (3) mpoxrvmeL:
n-dy'n; m-d,-n,
60 60
d

RO b L (4)

n, d,

H oygom (4) poag Aéyelr 6t oL aptBpol Twv oTeogalv Twv TeoYoAdY ot (ooug %ed-
voug elvol ovtotedpug avahoyol mpog Tg Stapétooug Tovs. Anhad, 6oo peyokitepn
eivar n duapetpog g tpoxahiag B, 1600 wnpdtegog eival o agBuds Twv otRoQwdyY
nov extedel ouni péoa oe éva AemTo.

Igoooyr:

Zmv medEN o aplBpds Twv oTRopwv avd Aemtd mg Teoxakiag B eivor pxpdtepog
and Tov opipé (n;) mou vmohoyiletar and ™ oxéon (4), eEoutiog ohobrioewv Tov
avTa oS TEOYaA(ES.

B) AAvooxivnan (aniy).
H ohvoonivnon dwopépet amd my yoavtorivnon ota eErjg onpelo:
1) Avi yio tpoyahieg yonoyomolotvion aluootpoyol.
2) Avtl yua pdvro yonowpomnoteiton otéppovy aivoida (oy. 2.168).
Zmv ahvooxivnon woyvouy emiong oL OYEOELS:

; d,
1I=—| % [—==—
d

6mov d; 1 ooy didpetpog Tov ahvootpoyod I row d; n agyxi dudperog Tov alvao-
Tp0y0v II.

Ahuootpoxdg L .'
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y) Odovroxivion (axhij uerddoon xivijoews pe 0dovrwrovs Tgoyovs) (oy. 2.16y).

Zv odovroxrivnom dev vrdpyouvv Tpoyahies, alvootpoyof, avteg 1j chvoideg. Tn
Béom Toug moipvouy odovrwrol Tpoyol (Yoavdtiua). Ou odoviwrol Tooxol elvan TooY0f,
oL omoioL €xovv 086vTeg (ddvTia) oV TEQUPEPELA TOVG.

O #dBe dEovag avti yia tpoyeia 1 ahvootpoyd pépel €vay odovtwtd 1poxd.

H petddoon mg wivjoews and tov éva dEova atov dAlo emiTuy dvETaL HE TOVG O-
Soviwtotg tpoxovs 81d e dueonc epthoxris Twv 08Gviwy Tov EVEg TEOYOU UE TOUG
0d6vteg Tov dhhov.

O odoviwtdg 10y, 0 omolog divel ™V xivnom, Aéyetal mvnmipLog 1oy Se, Evd o
dMhog mov AapBdver my xivnon Aéyetar xvolpevog. Ou &do pali amotelovv Cevyog
0d0VIWTOV TEOYWY.

Zmv amhi odovroxivnon woyveL ) oxéom:

n d
=L (1)
n, d,
enewdr] oL odoviwtol 1Yol EX0UV (OEC TEQLPEQELARES TAYUTTES.
Eniong atoug 0dovtwtotg 100)00g Loyiouy oL oxEoeig:
nd =7t (2
RO

6mov d, »aw d; ou agyurol dudpetpor twv odoviwtdv Tpoydv (I) xou (II) avuoroiywe,
Z, »ow Z; ov apldpof Twv 0ddvrwy v tpoxdv (I) rau (II) avriotolywe ®ou ty, t; frinaro
odovrioews v Tooxwv (I) xou (II) avuoroiyws.

AR6 g oyéoeis (2) xa (3) Aapfdvope:

n-d, Z,t,
n-d, Zt,
®ou ETELDN ty = t, €YOpE:
d, 2,
2 _"2 4
i g 4)

AR6 g oyéoeis (1) xau (4) mpoxrvmret:

~2==L )

6mov n; 0 aELBuds orEoewv avd mEWTo Aertd Tov TEoxov I, n; 0 aplBude otpopwv
avé mpwto Aemtd Tov Tpoxov 11, Z; 0 apBuds twv 0dévimv tov tpoxov I xot Z, o a-
o18uég Twv 0dévrwy Tov Toyov II.

H oyéon (5) pas Aéyer ori: Or agiBuoi orgoqay avd AenTo Twv T00X0Y eivalr avri-
oTROPWS avdloyol TwY agifudy Tw 0d6VTWY ToS.
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(@ [(8) ()

Ty, 2.167.

N,

BéPata xow omy mepimtwon avni wytel 1 oxéon petaddoswg |i

n

ITpoooyrj:

O odovromvioeig Sroxpivovian wg eErg:

1) Me magdhntove odoviwtotg tooxovg, 6tay dnhadi o dvo dEoveg eivon ma-
pdMnhot [oy. 2.16y(a)].

2) Me xovirotg Tpoxols, Grav ol do dEoveg diaotavpuvovton xdBeva [oy. 2.16y(f)].

3) Me shnoeldel 0d0vIWTOUE TEOXOVS TOV ETTPENOVY HETAOO0N TEQLOTQOMPLXTS
AVHOEWS 08 GEoveg ov dev Poloxovon ot €va emimedo [oy. 2.16y(y)].

2.17 Egotijoeis savnpatinng.

1. TuovoudCoje OUOTHPO CVAPOOAS;

2. Tt mpénet, Gty peletovpe pia xivnon va opiope mpate 10 oVOMUE OVAPOQES;

3. TiovopdCops petarémon #on T Sdotpua evog ®vnTov;

4. TiovopdLope yoovix OTLyp ®oL TL XQovixj dLdoxeLa 1 xoovins didompoy

5. TuovopdCoue apy taxitnro evés COUATOS;

6. Mmnopei va ahhdter n SievBuvam mg toximTag VO CWUATOS EVE) TO UETEO TG
emTOYUVOEGS TOV TORAPEVEL OTADEQD;

7. “Eva odpo ®veiton pe toximta v = 2 m/s o ®uxhinn] 1ooxLd. "ExeL emrdyvvon;

8. To owpa A (oy. 2.17) eivou depévo oty dxn oxowviol rot EXTEAEL Opahy oAt~
%1 xivion. [owo ané ta onpeia A, B, T’ tov oyowviol € el T HEYRAUTEQY YOOL-
w1 TOUTITAL %Ol TTOLO T UHOOTEQY YWVLOKT Tay TN T,

9. Avo dvBowmnol Bolorovrar oe §Uo autoxrivita mov kivoiviat otov dto dpdpo, pe
Tayumreg v, = 60 km/h o v, = 40 km/h. TTow Toyimrae B avuhopfdaverar o
rafévog yia tov dhho; 1) Av wvodvrol ®xatd Ty (o gopd #at 2) ov rvovvial
oviifeta;

10. Avo Spoieg opaipes farlhoviar and to dro Tyog opulldvTia, te duapogeTiny Ta-
yimta 1 #a0e pic. Mow Bo phdoel ot oto €80pog;

11. “Evag empdmg toévov, mov ®veiton pe toima v, PAénel amd 1o mapdfugo amé-
VOVTL TOV OUVEYELD, Eva oUAL. TTowa elvan 1 moaryparmik] TopiT T TV TOUALOT;
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=

Ly. 2.17.

2.18 Aoxrjoelg XIvpaTiigs.

1.

Ao Yp0ovoUETONTES TTOL BEICKOVIOL OTO TEVINKOOTS KOL TO EXATOOTS PETEO Od
™mv agetnolia, yoovopetpotv €va dpopéa rnau folorovy, avuoroiywe, xoévoug 7
sec xau 13 sec. IMowx efvar n péon tayvmra Tov dpopéa: 1) Zro mpwta 50 m, 2)
ot devtepa 50 m xou 3) oty ohur] dradpopny;

Mortoowetionic g tpoxalag xaraduwixer LX. avtoxivnro. O porooixletiotic
TOEYEL e TouimTa v, = 60 m/s eva) 1o LX, pe toimra ve,. = 50 m/s. Tn onypd
mov doyroe 1 xoradiwEn 1o L.X. mporopevdtay Tov potoowheniot] »atd 200 m.
Na BoeBoiv : 1) Metd méoo ypbvo o poroowrhenonic Ba @doel o LX. xat 2)
oo Sudompo Bo €xet duaviost o potooirhetionic 6tav Ba pdoeL to LX;
Zodpor Hveitar ouvEyel pe wivnom evBlyoapun ®ow opahd emTOXUVOREVN el
¥06vo t = 45 s nau pe emrdyuvon y = 2 m/s>. Av vroBéoope, 6Tl T0 Odpa eixe
apyw Tomra v, = 10 m/s #aw oto TENOG TV YE6vVoU t anénmoe ToxmTa v, =
18 m/s, va. vwohoyioete T péon To U IO TOV COUATOG.

Zopa wveitar ovvéxewa pe rvivion evBiyoouun ®or opahd emToyuvopevn emi
XQ6vo t = 4 s nou emrdxuvon Y = 2 m/s’. Av umoBECopE GTL TO RVITS Eexvd oS
mv neepia (v, = 0) o ato T€hog TV XEGVOoU t amoxrtd TayimTa v, = 8 m/s vo.
vrohoyloete ™) péon ToyUmTo TOU ®vnTov.

K6 mou wuvelrar pe evbiyoapun xaw opahd petaforhdpevn xivion €xel ooyL-
w1} TayimTe U, = 5 m/s ®ow tehi} v = 85 m/s. H perofori avni me tayimrag
TOU %vNToU €yLve o€ ypdvo t = 5 5. Me mdom emrdyvvon () #viiBnxe 1o ®vntd;

IT6oo ddompc S dLoToéyel ®vnTd mou wivelton pe evBUYQOUUN KoL OPOAG e~
TofadASuevn xivnom, Srav 1 emrdyuvor Tov efvor y = 2 m/s® %ow 1 apxwY Tov
ToxvmTa, v, = 3 m/s; Emy nepintwon émov Eexwvd and Ty nepio, mowo efvol 1o

dudomua S mov duatpéyel o€ xpbévo t = 5 s;

Zdpo mvelton pe wivnon evBiyoappn xow opohd emfoaduvépevn exl yodvo t
o pe empPdduvon y = 2 m/s%. Av 10 odpa oY Gy TOU XQGVOU t EfxE QY]
ToyimTa Vo= 20 m/s xow oto TEAOS TOu YEGVoU t améxtmoe TaydmTo v, = 12 m,
va vrrohoyloBel n péom TayvmTa ToU OMRaToS.

Kt wivelton pe evbiypopuun xow opohd empoaduvépevn rivnon, uéyols étou
otopaTioeL, oL pe emBodduvon y = 2 m/s’. Av 10 xvnTé elye agyu Tayimro
v, = 20 m/s, vo virohoyloBel n péom oy it Tou ®ivnTo.
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10.

11.

12.

13.

14,

15.

16.

17.

H emfpdduvon vivnot mov #veltow pe evbiyoapuun vow opahd empBoaduvopevn
niymon eivai y = 200 cm/s”. T owywi 6mov doyloe 1 emPodduvon, 1o ®vTo &i-
¥E Toimre v, = 80 m/s. II6oo dudompa S diétpeEe o ypbvo t = 20 s and m
oty ®atd ™y omoia doxloe 1 emPodduvon rat Téom eival M TaUTTO vV OTO
TELOS TOU E1X00TOU OEVTEQOAETTOV;

H emfodduvon xvnrol mov xuveltan pe gvbiyoopun o opohd emioaduvipevn
uiwnon eivan y = 200 m/s>. Tn oty »ord my omoia doyoe 1 emfodduvon 1o
RNTO elye TaximTa v, = 80 m/s. II6o0 yodvo t, Ba #vnBel To ®vNTo AVTG %o
600 ddompa S, Ba SiatpéEel womov va orapatioel;

“Eva vzd onpeio wiveltan pe wivnon opohsi wuxhinn. Av 1 yoopuxy togdtra
1oV omuelov efvar v = 4 m/s xa 1) oxTVE ™G TEQLPEQELAS (TOv ®UxAov) R = 1 m,
va virohoyoBovv: 1) H yoviax taximta o tov vhixol onpeiov, 2) 1 ®EVIQONS-
hog emrdyuvon Tov ¥y, 3) 1 nepiodog T Mg wvioedc Tov xou 4) 1 ovyvomTa v
NG TEQLPOQAC.

IT6om eivon 1 ouxvomTa v ™S TEQLOTEOGS TV TEOYXWY EVOS autorvifrov axtivag R
= 40 cm, 6rav 1o avtoriviiro ot pdvo t = 15 m darpéyel andoraom S = 10 km; E-
mtiomg va Peebel M Yoo TopimyTo v Mg RePaic eVES Q0T ROQPLOY, TTOU EYEL
ROMVOEL OTOV TROYG, KO V0L OUYKQLOEL [UE TNV TOUTNTOL TOU QUTORVIFTOU.

IThoio diépyetar diud tov mopbpot touv Evpimov. ‘Orav 10 wholo xatefaivel, 1
ToxUmTd oV OYETRG pe Vv mopahic eivon 9 m/s, evdd Grav avefaiver eivor 3
m/s. Na vrohoyoBotv 1 tayimnta Tov mholov Uy tov Tov divel 1 upxavii Tou %ot
7 ToUTNTOL LE TNV OTTOloL ®LVELTOL TO VEQO.

[16om Ba elvar 1 TayvmTa v pe ™V onoia Ba pBdoeL oto €8agog €va. oW TOU
né@rer ehetiBepa and tipog h = 10 m o évav témo Gmov 1 emrdyvvon mg Pagu-
mrog elvon g = 9,8 m/s%;

“Eva odpa ov exo@evdoviletar »ataxdpuea mpog to eTdve HE oyt TayuT-
Tt v, = 80 m/s oe oo vyog h Ba @BdoeL oe yodvot = 3 s;

“Eva odpo eXo@evOOVILETOL ROTORGQUPA TEOG TO. EMAVW [LE COYLKT TOXUTNTC
v, = 80 m/s. ITowo eivaw To péyworo vpog h, oro omoio Ba gBaoeL To owpa %o oe
né00 XE6vo t, Ba dravioet To ddompa avtd;

IMohex6 aepoordgog metd ogltdvua o vpog h = 2000 m pe otaberj TayvTa
v, = 50 m/s (oy. 2.18a). Yné mora ywvia @ meénet va deL o mAdtog 10 otéyo ™

0] S ey |
~ 1 1
0] /'E’o -\‘\.?bqf’ :
X{){,?_ \\fo— 1
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onywi émov plyver ™ Poppa, yuo va tov meTiyEL;

18. Ze o evBiyooppn opodd petaBarrdpevn wiviom n yoaguai Topdotoon g
Tayumrag v = o (t) Qaivetow oto dudyoapa Tov oxfjpatog 2.18f. Me Bdom 1o
duayeoppo avtd va vrohoyioBel oto téhog Tov 60v dsuvtegoréntov: 1) H emitd-
YUVON TG ®WHOEWS, 2) T Stdompia Tov dravibnxe wat 3) 1) ayu TayvTTa.

19.  H ypoguxn mapdotaon tov dtowomjpatog S = o (t) evés evbiypapuuo xivoipevou
#uvnrou divetan amd 1o dudypappa Tov oyrjpatog 2.18y. Me Bdon to Sidyoappa
avt6 Inretron vo Peebel: 1) H tayimra xatd 1o ypovixd didompa and 0 s péyol
8's, 2) n owywaio Toma xotd ™ xeovir ottypn t = 10 s, 3) 1 Yooy mapd-
otaon ™G ToitTog v = o (t), 4) 1o ouvohixé dravuBEy Sudampa oe ¥pévo t =
20 s, 5) 1 B€om 1oV HVNTOU (TS ™Y 0Py TV 0EGVWV) 08 t = 24 s,

20. O xpdvog avudedoews 0dnyol avtoxivijtov eivan 0,7 sec. Av n emifodduvon
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givan 10 m/sec’, va vrohoyloBel 1o ouvolnd Sudomua mov Bo dravioet To avto-
%M1 o ™) oty ®atd mv ool 0 0dnySs avreligdn tov xivduvo, pExeLs 6-
tov otapaniost: 1) ‘Otav n toyimra Tov avtorwvijtov eivar 40 km/h xau 2) drav
elvon 80 km/h.

Znueiwon:
Xo6vog avudpdoeng efvar 0 x6vog, 0 omolog maEeyeTon PeTakl mg oy 6-
mov avuhapfdvetal o 0dnyds Tov zivBuvo o T otys, xatd ty omolo mélel
10 OdGTANRTEO MEdNG (TEVTAA ppEvov).

21. Tlow elvor 1) yoviowi ToyiTnTe Tov Aertodeinm evog 0ohoyLod ®al woLo. Tov dei-
®T1 TV SEVTEQOAETT!Y;
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AYNAMIKH TQN ZTEPEQN
3.1 Nopor xvijoeng tov Nevrova.

3.1.1 Ilparos vauos Tov Nevrava (if aioua ¢ adgdverag).

O mpditog vépog Tov Nevtwva opiCet ta e&rg:

"Eva odua Oa noeuel 1f Oa xiveitar pue xivnon evBvygauun opalr, av dev emi-
dpdoet emdve Tov xaud Ovvaur.
Znueioon:

‘Otav exogevdovicope pia opaipa emdvem ot oplldvrio €dagog, avnj, a-
@ou dravioel éva oplopévo didomua, Ba otapaniost. To yeyovig avtd £pye-
Tou O€ avtiBeon pe Tov mpwTo vopo Tov Nevtwva; Noat — Gy xaw yuatl;

3.1.2 I'véoeig otnoitews.

a) Adpdvera.

‘Oha 1o oddpata €xovy my WidmTa vo aviotéxovion (va nagovodfovy éva eidog
avTOTdoEws), o€ ®dOe perafol] ™mg vuvnurng ®otaotdoeds tovs. Ty Widtta avnj
Twv owpdrov myv ovopdtope adpdvela Twv owpdtnv (1 adpdvela mg UAng). Me diha
Moy odpdvewa Twv copdrwv ovopdtope myv Widtta mv onoia €xouvv Gha 1ot OdpoTL

msum&owmﬁcqvaﬁmngmﬁomﬂsgﬁmvmmmmwvg(; =o1n9£91111; =0).

p) Exdrjrwon Tng adedveas.

H adpdvera exdnhwvetal wg pia aviiotaon, alhd Béata avnj omy moaypatixs-
e Sev elvon divaun (6nwg epels €xopue opioeL My €vvola Twv duvdpewv).

‘Ortov Aépe 6u 100 odpara napovodtovy aviiotaon om petafohi g Tayvmrdg
ToUG, EVVOOTpRE TV TdoM mov Ta. doxplvel va diameotv otabeer v TayimTo. o
éxouvv. H adpdvewa mg vAng (n vayéhewd mg, n aviiotoor mc) exdnlaovetoar epgave-
o1eQ0, 600 TEQUOTOTEQO QTGTORC PETOPGAONE TNV RIVITLXY TG KOTATTOOM.

I topddetypa pe 1 fonBeia vijpatog PoQOUpE va. ovupdoope depévn pe avtd
ogaipa, e’ doov v toofrEope OxeTRd apyd. AV GUmG ETLLELDNOOUE Ve TNV OVU-
PAoopE anGTopa VTAQKEL peYain mbBavémra va ondoEeL To vijua.

y) Adgaveraxri pdga. o
Av oe éva odpa emdpdoovy Eexmpwotd o duvapews Fy,Fy,Fs,..Fy »ou avtég
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TEOGdHOOVY OTO CWUCL EMTOXUVIELS Y, .Y,,Y 55y, AVIIOTOLYCL, TOTE SLOTLOTOVOpE GTL
Loy oY oL OYETELS:

1 O N - S
s == =m = =y =owl=m,
il Fy,l hsl Y,

Anhadri o Aéyog Tov pérpov pog duvdpems F mov aoxeitol o¢ éva odua OGS 10

RETEO TG EMTAXVVOEWS Y OV TOV IPoodideL elvan otaBeds yia 10 odpa cvTo.

O otaBepds autés AGyog eival oporTOLOTRGE Yo G0 odpa xow ovopdietol a-
dpaverauxrf pdta mg TOU OHUOTOC.
Tagarrjonon:

H adpaveiani pdto evés odpatog mapéyet £va Péteo me adpdvelde tov (600 pe-
yahvtepn elvan 1 adpavewoxn pdla evég odpatog 16oo peyahitepn adpdvelo. Taoov-
ouaet to obpa ovtd).

0) Baguruaf udla. e e -

Av B;,B;,Bs,..By elvou T fdon evig owparog o idpopous TEmous, g,,8, .85 -8,
oL fopuvtinég emTayUvoeLlg (oL Emttoyvoels mg Bapimrog) aviiotoly, TOTE LoYUouV:

|?;1L=]_l§z_|=l_l:33_|=...___ |§"| = otaf = m;
o] Il lel fgl

Avtév 10 Adyo (mg) Tov ovopdlope fagureaf udla tov odparos. H Bapurin pdta
(mg) evég avdparog Aewgeirar iom pe TV adpaveraxt} Tov pao my:

l'n“=ms

INa 10 xagoarmEwops mg adpavelaxic ®ol Bagutriis pdtas evig owpatog xenot-
pomoteitan adiaxpltws o 6pog udéa 1ov ovparog (m).

3.1.3 BonOnrixés yvdoers.

a) Bdgog vAixov onuciov.
Bdpog vhrot onpeiov ovopdteton ) dovaun Be, pe tv omola 1 yn €hxer 10 vxd

onueio. To fdgog By evig vhxou onpeiov agot ivon dvvaun eivar éva Siavvopott-
%0 péyebog. Avto éxel ta eEng yapoxmolotxd (3.1a):

1) Znpeio epappoyic, 1o vAxré onpelo.

2) AevBuvon, ™V ®aTaréuEo Tou TéIov oto omolo fploxeTal.

3) ®opd, ™ @oed amd To VMG onpeio TEOG TO HEVTIQO TS YNG.

4) Métpo, mouv diveton and ) oyéon (2):

Bo=m,z,| (1) |IBl=m,g,l @

émov éh 1 emTdyvvon g fapimrag o Mpog h and mv emupdveLa ™G yng oto omoio
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mm
Iy 3.1a. Ly 3.1p. Ix. 3.1y.

Boloxetal to vhré onpeio.
B) Bdgog evog oduaros.

Kdbe oapa progel va OempnBel 6t anoteheltor and peydho aplOpd vhnmy on-
pelov. Kdbe éva and ta vard onpelo €xel pdto m; xow fdgog ﬁi . H olnn péta tov
odpatog efval {om pe 1o dBpolopa Twv poldv Twv vhirdy avtdy onpeiwv. To Pdoog
B tov odpaTog (VOL 1) CUVIOTOREVT TV Bagu’wﬁi. Anhadii: Bdpog evég owparog
elvan 1 Ovvaun ui—: v omofa 1 yn éhxer To odpa avtd. Ta Pdaon Ei elvan duvdpeig

ropdiiniec. H ovviotapévn tov Bi , MOV elva o Bdgog B v OoWpaTog, oMY TGEN
deydpaobe du drépyeton mdvra and €va opopévo onueio K.

To onueio avtd Aéyetar »évrpo Bdpoug Tov odparog (oy. 3.18).
Igoaoyij:

1) HoAA€s popés Ba avvavrijoous Tov dpo xEvrpo udbas oduarog. Avrd eivar éva on-
ueio To omoio oty medén ovuminrer pe To xEvo Pdpovs To oduaros.

2) H 0€om tov ®évrpou fdpovg evig odpatog eivar duvatéy va folonetan not €Ew and
m™mv A Tov owparoc. To #évipo Paoovg yia opdderypa evig opoyevots daxtukiov (o,
3.1y) eivau 10 #€vroo Tou #inhov. Anhadi Boioxetal EEm amd mv kg Tov daxtuliov.

3) I 10 fdgog B evig odpatog mov €xel ndo m zow Poloneror oe €vo ovynre-
KOWUEVO TOTO LoYUEL ) OYEON:

B=m-g,

bPY,
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dmov éh N emrdyvvon mg Papgimrag Tov owpatog Gtav Peloxretar og Mpog h, arnd
™V EMPAVELD. TG YNE TOV TGOV CUTOU.

Znueivon:
1) H emrdyvvon mg fapimrag dev €xer myv (dua Ty oe Ghoug tovg Témovg,

— Z& yewypaqurd mhdrog 45°, g = 9,81 m/s’.

— Ze yewypaqxd mhdtog 90°, g = 9,83 m/s’.

2)H é EVOG 0dpaTog ehaTIdveTaL OToV (D10 T610 600 VERYETAL AUTO ENAVL aTtd
™V EMQPAVELL TG YNS.

Zmv mpdEn 1 é hapBdveton fom pe 10 m/s? (g = 10 m/s?).
) Méronon s pdlas.

Av mdope dio oodpata mwov €xovy pdleg my xow my ®ou fdon ﬁ, HO Ez (otov (-
O10 16m0), TéTE LOYVOUY OL OYEOELG:

B, =mté xou B, =m, ; Iﬁil=ml|é| wou|B: =m2|é|,o:rté'cs
IEII Add)
T —— (1)
B,| m,

H oyéon (1) exgedlel 1o €Erc: O Adyog tav fopwv do cwpdtwv otov idlo 1émo
elval (oog pe 1o Adyo Tov poaldy Twv CopdTny autoy.

Me Bdon ™ oyéom (1) wrogovpe va petpfjoope pio pdta, v poovpe dnhadni 1o
AGyo g mpog pia dhin (ov Oa amotehel ™ povada) and to Adyo twv dvo fapwyv.

Enopévag, pe fdon my womra (1) progoipe vo petgoipe ™ pdla evég odpatog
pe €va Quyd, mov oty mpaypanurdmra petpd 1o BAQOg TV CWPATOY.

Hagatngijoeig:

1) H pdta evég omdpatog eival povopetoo péyebog (rat mdvo Benrd).

2) H pdla €xer mv npooBetxn Wdrédmra, dnhadi n pdla ms evég ovdpatog Z 1o o-
noio amoteheiton and dhha odpate Oy, O, Os,...0, TOU €yovy udla m;, m,, ms,...m,
ovr{oTouya, LouToL fe To dfpotopa Tov paldy Twv copdtoy QuTtdy: my = m; + m; +
ms; +... + m,.

3) H pata evdg ovdpatog drameeitar otabepr o omoodrote TOmo #ot Mpog 1ol
av Poebel to oopa.

d) Zyéon ndag - adpdverag.

‘Ooo peyahitepn elvar n pala evég obpatog, 1600 peyolitepn adpdvela TaQov-
oudlel. Anhad 6oo peyahitepn eivol 1 pdla evog owpaTog, TG00 TEQLOTGTEQO TO
Opa «aVTLOTERETOL 070 va emitayuviel. Enopévag 1 pdla evig owpatog eivan éva
TOOO0TIXO PETRO TNG CLOPAVELOS TOV CWUATOG,.

Enewdr] n pdla evég odpatog xapaxmeCel 1o Tood ™ UANG TV OMROTOS oL Ov-
YHREXQULEVA oupfadilel pe avtd, ratd enéxtaon OewQovpe T0 TOOG ™S UANG EVOS 00-
patog 6t elvat €va ToooTHO HETEO TS AdQAVELUS TOV CWNATOG.

&) Movdéa pdiag.
H povdda patag oto S.I elvon 1o kilogram (yihdyooppo, kg). To yihdyoaupo opi-
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Cetan wg 1 Lo evag xoppatiod ®auoTos Aevroyeioou - Loy Tov PUAGCOETAL OTO
Toageio Métpwv xou Ztabpdv omv éhn Sevres #ovrd oto Iapiot.
3.1.4 Asvregoc vauog tov Nevtwva (1f OeueAicsons vouos tns Myavixijs).

Awoxpivope Tig €E1jg MEQUTTWOELG:
1) Ewdu mepiroon. [a) Awatimwon vopou xou B) Ategevvnon mg eEl0wm-

OEWS F=m- ;E ].

2) Tevin mepimmon (Ba my eEetdoope omy mapdyeago 3.8).
a) Aiatvimwon Tov vouov.

Smv mepimrwon avnj o Oepehddng vépog mg Myyavixiic opiet o £8xg:

Orav éva odua &eL emrdyvvon ;, T0TE OMWOONTOTE EXAVW OTO OGHUA. EVEQ-
yel uia 6vvaun F , 1] oToia Tov TPoxalel TRy emTdyvvon ;

H emudyvvon '-y. OV AOATA. VoL OWa, 0TaV OF auTo evepYEl pion dvvapun
F £)EL T EENC YOLOOATNOLOTIRAL:

1) ®opéa, to popéa g duvapewg F nov TNV TQOROAEL.

2) ®opd, ™ popd ™G duvauewg F.

3) Mé1Qo0, {00 pe 1o INAIRO TOV PETEOV TNG OUVANEWDS F 7Eog ™ udta (m)
TOV OWUOTOS.
Mofnpatixd ta mepandve dromumdvoviar wg eEg:

[Fl
m

—y

g B _F .
y=— (1) y=— ra Q== (m>0) )
m m

AnS ™ oxéon (1) mponimrel:

—

F=m-y (3)

H eElowon (3) ovopdLetan Bepehddng eElowon e Mnyoavixic.

Znyugivon:
1) Attio givat 1) dGvapn, eved amoTEAEOPO 1 ETULTAYVVON.

2) Ta v »au F elvan opdompa.
Axpupiic optouog rov Newton.
“Exope:
F=m-y 4)

H povada pdtag oo S.I. eivon 1 kg nou n povada emroyivoeng eivou 1 m-s 2.
A76 ™V (4) hapPdvope:

F=m-y=1kg-1m/s’ =1kgm/s’=1N

Emopévwg xatahjyoue omv e€rg dwatinwon: "Eva newton eivar 1 dvvaun
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mov diver emrdyvvon Im-s ? o¢ éva odua pdlag evoc yiioyodupov (1 kg).
B) Aicgevivigon g ekodoews F=m ; (ovumepdouara mov mpoxvmarovy axd v e&i-
0worn ; =m- ; ).
1) "Orav éva odua sx& amraxwon TOTE OMWOOTTOTE ENAVL) OTO OWUA evegyu uia dvvaun.
“Eyope ™ oyéom F=m- v.AvT y elvon drapopetint omd 1o undév (y # 0), 10te non
n F eiva duapogeTn amd 1o pndév, emeldr n m eivon duapogeTn amd To Pndév (m # 0).

2) Av n ovvioTauévn 6wy TV dUvduEQY TOV EVEQYOUY ETdVL Ot £va odua eivat un-
O€v, TOTE 2L 1] EMTAYVVOY TOV 0GUATOS EMVAL UNOEY.

“Eyope moyéon F=m-y.
Av F =(0,161e 0 = m-:(.

Kau eretdri n m # 0, éxope :/ =0.

3) Av oe éva odua evepyei pia dvvaun mov diarngeitar ovvéxeia oralegrj xard ué-
100, OteviBvvon xat @opd, TOTE TO OWHa avTo aroxTd emrdyvvon, mov fa eivar ovvéyeia
otabegij xatrd uérgo, dievbvvon xar pood.

IoyteLm oyéon F=m-y.

Avn F eivau otaepr, T6te €xope otad. = m- :(

Emeldn n m eivan otaBepn, éxope: otab. = oraf. ;' 7ol ; = grabepn.

Hagarijonon:

An6 t0. TOQOTAVE TEORVTTEL GTL av Ot €va vrd onueio evepyel OuvEXELD pia
dvvapn otabepn ratd péteo, dievbBuvon xol popd téte avtd Ba extehel ouvéxeia ev-
Bvyoappun opahd emtayuvopevn xivion (BEPaia toyel rat To avtiotQogo).

4) Av &va odua xiveital ue emrdyvvon mov datnoeital ovvéyeia orabegrj xard ug-
100, 1£UBVVON XAl Qopd, TOTE 0TO OGuUa EVEQYEL xdmoia OUvaun mov diatngeital ouve-
xeta orabeprf »ard ugrgo, dievbuvon xar ood.

Ioyvein oyéon F=m-y.

Av ; = ota., Té1E F = m-otal.

Enewdii n m etvon owaBeon éxope: F = (orabeon)(owabeor), doa F = otoBeori.

5) H emirdyvvon (;) , mov amoxtd £va odua € wriag s emdpdocws 08 aVTO wiag
duvdusws ( F ), efvar avdioyn mpog T dUvaun avnij (oxéon SvvAuEwS-emITaAXUVOEWS).

Av ot éva oupa mov €yel pdla m aoxnBoiv Eexwolotd §io duvdpelg ?1 HOUL Fz , T0-

TE TO OWICL ATIOKTA EMTAYUVOELS ¥, ®OL ¥, OVIIOTOUXC, TETOLEG (HOTE VoL LOYUOUY OL OYXECELS:

[Ful=m- | () %aw [Fal = m- g, | ©)
A6 g (1) zouw (2) mponinteL:
|E_'|:|:{_'| (3)
|F2| |Yg|
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Hagarijonon:
To ovumépaoua avrd (n oxéon 3) eivar otny ovoia o devregog véuog Tov Nevrava.
6) O1 emitayvvoels mov amoxTovv OLdpoga oouata otav emdpdoet oe avtd uia dv-

vaumn (;) , Eivai avTIoTEoQWS avdioyes meog TIS HALEs TV 0OUATOY.
Av pio dvvoun F emdpdoet dadoyrd oe 8o cdpara wov Exovy pdies m; ra

m;, TOTE TO OWUATC OUTE ATORTOVY EMTAYUVOELS ¥, %Ol ¥, AVIIOTOLLC, TETOLEG WOTE
VO, LOYUOUV OL OXEOCELG:

[Fil = m, - by, | (1) % [Fal = m, - fy,| 2)

| _m,

A6 ug (1) #ow (2) €xope: m, - EJ =m,- |§2| oL = =
|’Yz | ml

7) Av n ovvaun mov evegyel oe éva adua ue pdba m eivar uove n €1En g yng, on-
Aadij To fdoog B tov 0wHaTog, TOTE T0 oWua TEPTOvTas eAevbega anoxtd emrdyvvon
;,: TETOIA, WOTE Va IOYUEL 1] OYEon: B= m -:g: ‘

Ioxveun oxgon F=m-y (1)

Av F =B o ;r = é , Tote amé ™ oygon (1) mponvmreL:

E g

3.1.5 Toiros vouog Tov Nevrava [ (dpdoews - avridgpdoews) (PA. oei. 18].
3.2 Ogp1j vhxot onpeiov oL Oedonpa dratnerioeds Tng.
3.2.1 Ogui1j viixou onuciov.

O vMxot onueiov pdtas m [oy. 3.2a(a) »ow 3.2a(B)] Stav Peloretar om
B€on A ™G TRoYLAS TOV %o ExEL TAXUTTA U, OvopdLeTon €vo duovuopamxo uéye-
Bog ] , T0 omoio €xeL Ta eErjg YapoxmELoTnd:

1) Znpeio eqappoyrs, To vMnd onueio.

2) ®opEa, TO POREX ™S THXUTNTAS U TOL VAMKOU ONUElov.

3) ®opd, ™ QOEA ™G TaYUTNTAS U TOV UAXOU Onueiov.
4) M€100, TO YWOREVO TOU HETEOV TS Palag m tov vMxov onpeiov el To
HETOO TS TOUINTAS TOU.

I m
"@— L —— :
A /‘: 5
(a) B
Ly 3.2a.
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Anhodif:

[j1=m:h

=
I
=
e |
8

j=m-v

(Ta j wow v eivaw opdonua).

Ilgoaoyij:
O o dve TUmToL Yo ™V 0pWij LoYUowy, av 1o o] <<co (dnhadi av n Toyv-

IO TOU VAMROU omuelov elvon oAl puredSTeEn ™G ToUimTog TOV (TAS OTO KE-
Vo).

3.2.2 Oeaipnua dratnorjosws Tng 0guijs vAtxou onusiov.

[N éva vhind onpeio mov #ivelton Wyl 1o Bedpnua dStamEoews ™S 0opNg
VAo onuelov, o oroio 0pitet Ta Eng:

‘Otav oe éva vMxé onpelo mov #uveltar dev emded rapud ddvaun (1 av em-
dpovv duvduels 1 CuVIoTapEVN TOUS Eivan undEV), TOTE 1) 0QWr} TOv VMOV oMuei-
ov dev petafdireton, Mhad domoeitan orabeon.

Av ) yoovuxi] oty t 10 vArd omueio Poloretan om B€on A ran €xen ToyU-
gipced v (oy. 3.2B), ™ ¢ yoovixn oy t BoeBel om BEon B o €yeL toyimra
2, T6TE 1 oo} Tov petaPrinxre, Yol petafirinxe 1 Tayimrd Tov.

H petafol mg oprig Ej TOV VALOU ONPELOV TTOV EYLVE PECA OE YOGVO (tp —
t)) = At elvau:

—_— -

Aj:' 3 —j | =mUuz —mu; =m('Uz—'U1)

Aj=m(v2 -v1) (1)
Atapotiue #ouw o 0vo péhn mg oyéoews (1) ue 1o xpdévo (tr-t;) = At péoa
OTOV OTOI0 £YLVE 1) PETAfOM Ej ™S OQS ROl EYOUE:
ﬁ (V2 - )

—m——" 2
AL A @

Zy. 3.2.
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Av voBgoope om 0 xp6vog At eivon oA urEds (-t = At—0), Téte wyvEL
n oxEon:

2 V2 -V
T a0 At &)
omov '-y. glva M EmLTa)VVOT) TOV VMXOU opeiov.
Ioyvel Spweg »ow n ox€on:
F=m-y @

émov F n dvapun mov aoxiBnre oto vAxré onuelo enl yodvo At (At—)O) %o 1

omoio. TEordAeoe ™ petafolr] e To T Tog Tov VARoU onpeiov (u 2 —V1).
A6 ug oyéoeis (3) nouw (4) Exope:

= v-u
F=m—— 5
=~ (5)
Amo nig oxEoels (2) o (5) moonvret:
=_Aj
F=— 6
At (6)
A6 m oy€éom (6) mporvmTeL:
F=0=Aj=0 (At>0) 7

H oyéon (7) exqodlet 1o Oedonua darnorjocws T oguris viixou onueiov: Av
1] CUVIOTAUEV F tov duvduewy mov aoxovvrar o€ €va viixd onucio eivar undév,
Tote N peraPoiri Tns ogurjs Tov Ba eivar undév 1j ue diia Adyia av n ovviorausvy
F tov dvvduewv mov aoxovvral e €va vAxo onueio eivar undév, 1 ogur Tov vit-
xoU onueiov drarnoeitar arabepr].

3.3 Opp1| otepeod cOpaTog, T0 omoio ekterel peTagopikiy Kivijon kar Ozd-
prpa Srotnpiiceds T
3.3.1 Ogpij oregeov ovuarog.

Opprj otepeot oWUATOG, TO OO0 EXTEAEL peTapoQUA ®ivnom T xeovix

ouyp t, ovopuderon 10 drovuopatvd GBQOLONA TWV OQUEY TV EYOVV OL OTOL-
YEUDOEIS PAtes (Ta VAMKG onpeler) and TS OTTOLES TTOTEAEITOL TO OWAL.

is=i +ji+istetj Mjg=mui+myv: +m3v3+...+m‘,vv €))]
émov my, mz, IT13 mv Ol. ].!ﬂ?;ﬁg TV VALKV O'I‘]LLEI.UJ\' oo Ta ooio. aotedeiTal To

OGWOL %L V1,02,053...0y OL ToYUTTES TOUS 1) XOOVLXY OTLypn t.
Eme1dn 1o oteped oodpa extelet petaqpopixn »ivnon, LoyveL 1) oygom:
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- -

G1=Gz =63 =.=Uy =V 2)

émov v n mxﬁmw TOU CWUOTOS T) x@ovmﬁ otyp t.
Ané g oxéoerg (1) zou (2) mpoxrvmrer n oxgon (3):

Jz—mu+m2u+m3u+ 4+m, v

Jzz(m1+m2+m3+...+m\,)ﬁ (3)
Emiong woyveu:
m, + m; + m; +...+ m, = m 1 pdlo Tov odpatog  (4)
AnS g oyéoes (3) nou (4) Aapfdvope:

jy=m-v ®)

H oyéon (5) pog Aéer 6n 1) oppij v omoia €xgL ™ xooviri] otypr t €va ote-
0€6 OWpa IOV EXTELE] HETOQOQLXY RIVNOT LOOUTAL PIE TO YWWOREVO TNG MACOS TOU
ezl TV TogUTTe TNV OTTOTCL €XEL TN XQOVUAY CUTH OTLYRT.

3.3.2 Osddgnua dratnorjocws TG 0QUTS OTEQEOY OWUATOS IOV EXTEAEL UETA-(POQLXI]
xivnon.

To BemEnua daTENOEMS TG OQWIG OTEQEOT OWUOTOS IOV EXTEAEL PETOPO-
ouxtj »ivnom opiter Ta eENg:

Av og é&va odua mov extedel psragoouaj xivnon dev aoxeitar xauid dvvaun 1
av aoxovvral 1 GUVIOTAUEV TOVS Eival undév, TOTe 1 0guIf Tov 0BuaTos dev uera-
BdAierar, dnAadij magausver (Orarnoeirar) orabeorf (s = o7a.) .

o T0 oWpo. TOU eXTEAE] pETOQOQLAT] RIVIION LOYVEL ) OYEOm:

F=m, -y, (1)
émov F 1) CUVIOTOLUEVT TV QUVAREWY TTOU (tOROTVTOL OTO CWUOL KA 1) OTOLC TOU
mpoodideL emitdyuvon '_Y.., HOL Mg 1) OMEY] PACo TOU OWUATOS.
Eniong woydeL 1) oy€om:
- V-
omov ({;z _— ) M uetafor) mg T Tas TOV OHUOTOS TOV TV TQOXGAEOE 1)

(2)

dtvaun E, Sty enédpaoe 0Tto odpa el Yo6vo At pe mv moindBeom Gt awtdg
givat Tol ureds (At—0).
A6 tg oxéoels (1) non (2) mponvmrel:
pe=d 1-32 e “:..}]

F:m e 3
e )
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Eniong €yope:
Aj=m,(v2 =v1) 4)
Amo g oyfoels (3) xou (4) mporvmreL:
z_4
F=— (At=0 5
L @=0) ©)
Ané m oxéom (5) moorvmreL:
F=0=Aj=0

Anhodij av zopud ddvoun dev aoxeitan ot €va odpa 1j av aoxovvIaL 1 ouvt-
otapévn toug eivan pundév, téte 1 petafoh me opuris Tov odpartog eivar undey,
1 ne GAha Adyra, av xopd dbvapun dev aoxeltor 08 €vo OMPO 1j oV CoRovVTOL 1)
OUVIOTOUEVT TV eivar pndev, Téte 1 oguy Tov owpatog diamoeitar (ToQoEé-
veL) otaBep).

3.4 Lvotnpae copdtov - Ecotegunés xar eEwtegunés duvapeis — Amopovopé-
vo oUoTNpa.

3.4.1 Zvornua owudrov.

Zvomuo cwpdtov ovopdtope do 1 nepuoodtepa odpata mov To eEeTdlope
wg €va gUvoho.

O emfdreg evég hewgopeiov xat to Aewopeio, av eEetdlovian wg €va ov-
voho, amoterolv €va ovompua cwpdtwy. Ta owpata Tov oCvoTuaTog AuToy Ei-
vou ou emfdreg ®an 10 Aewgoeio. Av antd ta fayévia A, B, T, A, E, wag aua-
Eoorowyiag eEetdlope wg €va ovvoro ta Payovia I' naw A téte Aépe on o dvio
Bayévia I' naw A amotehotv Eva oUomue COUETOV.

3.4.2 Eowreguxés duvduers.

Eowrtepwés duvdpelg evig ovomjpatog owpdtwv ovopdope tg duvdpelg
OV ALOROVV PETAED TOUE TO COUATA TTOV ATOTEAOTY TO CUOTNCL.

O eowTeQHES duVANELS EVES OUOTIHATOS COPATWY EppoviCoviol avd dvo
%o EXOUV ouVIOTApEVN undEv. Auté ovpPaiver yuori 1) pia dvvaun eivan 1) dpdom
£VOS Ot6 TOL GHUATOL TOV CUOTHUATOS O €va dAAo ompa xaw 1 dhdn 1 aviidoaom
TOU GALOV OWUATOS TOV CUOTHUATOS ENAVM OE QUTO.

"Eotww 6n o ogaipes X, 2, 23, amwotehovv €va ovomua (o). 3.4a). Avn Z,

aoxrel ot oQaipes Xy, 23 g duvdpels F xa F3 TOTE %L OL OPaipeg X, Z3 Ot

.0%OUV TAUTOYEOVO oMV 2 TIG duvapelg Fz HaL F3 oL omoieg elvau: F ;== F.
%O F'3 =-F;.

Av 1 ogaipa Z; aorel om ogaipa X3 ™ dtvaun Fs , TOTE naw M 23 Oa aonel
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Zy. 3.4a.

Ly. 3.48.
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TowTdyova omy Z; T dtvayn _}’:"4 oL iva: ?4 =-F,.

Evvinro eivon 6m o duvdpeig .1-53 ﬁa, ﬁz, ﬁp Fs nou ﬁ elval ECWTEQLHES
SUVAELS TOU CUOTUOTOS TTOV OTTOTEAEITOL 0TS UG OQPARES Zy, Z; How Z3, YIOTE ®Kot-
Beumwwngl:z Fs, F'z, F3, Fs % F4 aoxelTon 0g pio omé ng opaipes Zy, =,
%o Z3 ®ow povo amd autée.

Hagatnpijoeis:

1) O eowtepunés duvapers evog ovonjpatog dev emmoedlovy my xuvnuxy ®o-
TEOTOLON TOU CUOTHUOTOS (G TUVOAO.

AvTt6 ovpfaivel yiari ol ecwteQunes duvdpels epgavitovion avd Letym xou eivat
avTiBeTeS peTall Tous.

2) Ou eowtepirég Suvapels evog CUOTHUOTOS CORGTWY ETNEEGTOUY TV KviITTLrY
AOTAOTAON TWV ETMUEQOVS CWUATWV TOV OUOTUATOS, Yo av puetafAnBei n vivnm-
%1 ROTAOTAOY EVOS OMUOTOS TOU CUOTHUOTOS €€ outiog puag 0wTeQLxnc SuvAueng
F1, Ba petafinBel Tovtdypova xau 1 xvimrt] xotdotaon evos AoV OHUOTOS TOU
ovompotog oto omoio Ba emdpdoet 1) avridoaom mg Fi.

3) Tevirag M ®vimrn ®avdotaon Tov ®EVIQoU BAQOUS VS CUOTHUATOS CWNA-
TV dev emmEedleTon omd TG 0WTEQIHES SUVANELS TOV.

3.4.3 EEwrepuxss dvvdues.

EEwtepinég duvdpelg evos ovomjparog cwpdtwv ovopdiope g duvduels mov
CLOXOUVTOL OTC OWUOTOL TOV CUOTHROTOS CUToU ot GAACL ODpaToL TTov dev avijrouy
oto ovomuc. “Eoww dn oL 10e15 ogpaipes 2y, 2, 23 (o). 3.4f) amotehovv évo. avom-
po #ou 6T pio. oo ogaipo. Z4 dev avijeL ato alompua outd.

Av 1 Z, aoxel oug opaipes Z; nou 2, ug duvdperg Fi % F2, t6te Afpe 6 ot

duvdpeg Fi xau F2 eivan eEwrtepéc duvdpes ywo 1o ovomua v X, 2, 23, 'E-
ot 7TAM 6T 0 payniimg M (oy. 3.4y), To OWeQEVio owpa O ®ow 0 TAWTQNS CLTTOTE-
Aoty éva ovomua X %o Gr OUQOWE ToV TAwmioa PE pict divaun F.

‘ O eEwtepués duvdpers e 1o ovompa Z (poyviims M - oopa 0 - mamijgag)
glvow:

1) To Béigog Tov odpartog o (B) ).
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2) To Béigog Tou peryvim M (B» ).
3) To Bagog Tov mhwmjpa ( B3 ).
4) H dvowon A.

5) H &vaun F UE TNV Omoie. OUQULE TOV TAMWTHOO.
3.4.4 Amouovousvo ovornua.

“Evo ovomuo owpdmy 10 OVOUACTONE OITOpOVIIEVO, av eV aoreltaL O aUTo
rnopud eEwteourn) dlvaym, 1 av aorovvion 0e autd eEEwTEQUKES duvapels 1 ouvioto-
uévn toug eivar pndév. To amopovmUEVO CUOTUC. TO OVORGCOUE %O CUTOXAELOUEVO
1] %O PEUOVIOUEVO.

3.5 Kévtgo Bdgovg evog ouoTILaToS CORATOV %Al 1) ®ivijo1] Tov.

3.5.1 Kévrgo fdpovg evog ovomijuaros owudray.

Kévtpo Bdpovg £vog ovomuatog Owpdtmy ovoudiope To onueio epaopo-
Y1ig ™5 ouvicTapévig Twv Bapdy TwV COUETOY TOU ATOTELOUV TO GUOTNCL.

I va mpoodropioope o #EVTEO PAQOVS EVES CUOTHUATOS TIQETIEL:

1) Na mpoodopicops o fdon twv CopPGTmV Tov amrotehovv 10 oUoTUCL.

2) Na mpoodiopioope 1o ®Evipa PAQOVS TV CWUATWY TTOV OITOTEAOUY TO
ovoTnuaL.

3) Na mpooduopioope 10 oMpelo eQaguoYc ™S OUVIOTOREVNS TV Paguv Twv
OWUATWY TOU CUOTIHUATOC,.

"Eotw on o odpata Z, Zp, 23 (o). 3.50) mov amrotehovv €va ovomua X €xouv
Bdon Bi, B2, B3 now ta #évipa Pdpoug toug eivan ta Ky, Ky, K5 avuortoiywe. Tdte
70 %€vTP0 Pdooug Tov cvonjuartog X eivan 1o K, yrowi auto elivor 1o onpelo e@appo-

g ™ ouvioTopEvng s Twv Bopwv Bi, B,, Bs (f:ﬁ; +B, +§3).
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Ilgoooyrj:

To #€vo Pdpoug evog ouonipartog elvoun pobnpamxd onpeio. ‘O yuo vo Mioope
optopéva mpofiMjuortat, BemEOviE TOMES POQES TO %EVIQO BGQEOUS EVES TUOTROTOS 1O
éva vrS omueio mwov €xer pdo Gom eivou oAGxANEN 1 PAlat ToL CUOTIUATOS.
IMaparnerjosis:

1) To %évrpo Pdgoug (%.f.) CLUOTHUATOS CWUATWY CUUTITTEL PE TO REVTQO PALaS
(%.p.) Tov Y1 opoyevij tedic Bapimrog.

2) Zmv mpdEn Srav Ba pog Aéve #évrpo pdlag evés ovomjpatog epeis Ba evvo-
ot 1o %Evro Pdooug Tov.

3.5.2 Kivnon tov #€vroov fdpovs ovotijuatos ooudrav.

Ze wdBe oVOMUO COUGTWV UITOQEL VAL CLOXOUVTOL ECWTEQLXES KO EEWTEQIKES
duvapers. O ecwrepurég aoxovvion tdviote avd o (dpdom - aviidoaom) xau ei-
vau avd dvo aviiBetes. “Etol, 1) ouviotopévn Tov E00TEQUUIV SUVAUEWY, TTOV o~
orovvian oe €vo. ovomuo owpdtov Ba eivon mdvra o pe pndév. N va uvnBel
AOWTGV T0 %.B. EVOS CUOTROTOS, TIQETEL VoL PV €ival pndEV 1 ouvioTopEvn Twv eEn-
TEQUAWV OUVAEWYV, TTOV CLOXOUVTOIL OTO CUTTNUCL. AV 1] CUVIOTOUEVT) TWV EEWTEQLXWDV
dUVAUEWY TIOV aorOTVTOL OF oUomue. eivon undEy ToTe PToel Vo Kuveltonw €vo. oo
TOU CUOTHUATOS (S TIQOS Tt (et OedporTd Tov, oG To %.B. Tov ovomjuartog Bo pévet
aivITo.

‘Orav v Bel o dvBpwmog emdvew om Paora (oy. 3.58), Tote mveiton xou 1) Bdo-
%o, avtifeTa, oM 10 %.B. TOV cuoTjuaTog pPEveL axiviro. Zupfaiver ot Yol oto
ovomua dvlparmos - Pdoxa 1) ouvioTapévn Twv eEwTEQLAY duvdpewv Tov aorov-
VvioL og oo eivar pndév.

AnodeixvieTal 6m, av €va oUomuo CoPdToV EXTEAED HETOPOQLRY Kivnom, Téte
Yo 1o #EVTRO PApoug Tou LWoydet To eEg Beddonua:
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To #€vroo Pdgovs evds ovorijuatos owudrwy xveitar oav &va. vAxd onueio 1o o-
molo el udla (my) iom pe o dbgoioua TV palev TwV COUATOY TOV TO ATOTEAOVY
xa1 wov Oéyetrar ovvaun F: iom ue ™ ovviorauévn Tov eEwtegixav dvvduswv ot
OTTOIEG AOXOUVTAL OTO OUOTIJUA.

Enopévag woxveL n oxgon:

Fez =mjg Yup. (1)

érmov my 1 pdia Tov ovomjuatog, dnhadr] 1o dBgotopa v paldv GV TV CopdTwy
06 0L OMOi0L ATTOTEAEETON TO TUOTUOL RO Y, . M ETATEYVVON TOU %.B. TOU CUOTUCLTOS.

3.6 Ogpu1j Tov zévrgov Pdgovs ovoTipatog mov extehel peragoguxty xivion
non Oedonpa daTnerjceng Tng ogu1j Tov.

Orav Aépe opun) Tov %€vrgov PAQOVS EVES CUOTHUATOS CWUATWY IOV EXTEAEL
UETOPOOLXY ®ivnom evvoolpe mv oppr evdg vMxos ompeiov tov ratéxel ™ Bom
TOU %EVIPOL PBAQOVS TOV ouoTiuatog ®ow €xel pdto fom pe mv olxn pda Tov ov-
onijporos. Anhadn:

j wp. = My Vup.

émov I g M 01} TOV %.B. TOV OLOTHUATOS GTaY QTG EXTEAEL PETaPOQLXY| RIVNION),

Vap. M TOCUTTC TOV %.P. %ow My 1) OA1) pACer TOV CLOTHUATOS.

T mv oppj Tou %Evigou Phooug cuomjpatog wyder 1o e&rig Bedonua drmor-
OEWG TG OQUIGS TOU:

Av o¢ éva ovornua mov extelsi pueragoguxf xivion dev aoxeitar xaud eswreguer
Svivaun 1f av aoxovvras 1 ouvioTausv Tous eivar undév, Tote 1 ogurf Tov x.p. Tov ov-
otijuaros dwarnoeitar orabegy].

T 10 %Evipo PAQOUS EVEG CUOTHIATOS TTOV EXTEAEL pETapopLA] %o wWoyVeL 1
oygon:

Fee =my :‘;x_ﬁ_ 1)

dmov ﬁsg 1 CUVIOTOPEVY TV EEWTEQHMV dUVAIEWV TTOV COXOUVTOL OTO OUOTNUC
7o 1) ool TEoodidel oto ®.f. Tov emTdyuvo ;m %o my 1 oMY pdta Tov ov-
i

Erntiong woyven oxgom:

- -

v

Vop =t A‘{”' , (At—0) )

omou ({12 _— ) M petaforr] mg T Tas Tov ®EVIPoL PAQOUS OV ™Y TPOXGAECE
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M dvvapn Fe: Grav enédpaoe oto obpa enl xoovo At (At = oAD wxeds).
Ané g oxéoeis (1) xau (2) mponvmret:

= V2 =)
Fee =m 3
ef A 3)
Eniong €xope:
Aj=my (v2 V1) (4)
Am6 ug oyéoeis (3) nou (4), moonvnTeL:
Fee —% (At =0) 5
L iy ©)
Ané ™ oxéon (5) ovvdayetol:
| Fig =0=> Aj,, =0 (6)

H oyéonm (6) wooduvapel pe ta e&nc:

Av 0t €va ovoTnuae owudrwy Tov exteAel uerapogixtf xivion dev aoxeitar xaud
ebwreguaf dvvaun 1f av aoxovvrar Exovy ovviatausvy undev, Tote n uerafois g
ogufs Tov x.p. eivar undév, 1 pe dida Adyia av 1 ovviotausvn Tov eEwtepixdy
dvvduewy mov aoxovvrar o€ Eva ovoTnua eivar undev, Tote N ogur Tov x.p. Tov

ovotijuaros dtatnoeitar oralegr].

3.7 Ogu1j ovotjpatos copdrov xa Bedonua datneroens Tns oguijs Tov.
Avdaxgovon.

3.7.1 Ogurj ovorruaros owudrov.

Oppn j:: €VOS OLOTHIOTOS CWUATWV XOTA T XQOVIXY oTtLypn t ovopdLope

10 dravuopaTind (YEWPETEIXO) GOQOLONE TV OQUWY j,,]j2,3.--jy TOU EXOUV
TO. COULOTO TOU CUOTIIOTOS KOTA TN X0OVIXY Oty t, dnhadi:

—_— —  — —_—

=it tistetiv| 4 [jg =m v +myv2 +myus 4.4+ m vy

dmov E 1 OQW] TOU CUOTHUATOS ®ATA TN Xeovirt OTypq t, ji,Jp, J3-jy OL
OQUEC TV OWUATWV TOV OUOTHUATOS XOTd TN YOOVIXY otypq t,
v ,;u 5 3.0y OL TOYUTTES TWV COPATOV RATA TN (OOVIXT] OTLYpY] t ®ow my, my,
m3, ... My OL PALES TV CWPATWY TOV CVOTHRATOS.

ITgoooyy:
AmodexvieTol 6T oppY jy €VOG CUOTIHUATOS COUATWV RATA T QOVIXY
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oTLypr} t LooUTan Ue ™V oppr I“_ﬁ ov €)EL ®OTA TV (Ol YooVt oty t To

%€vTpo Pdpoug Tov cuomjuatog, av autd BempnBel wg virs onuelo pe pata
{om mEog ™ pala oAGrAnQov Tov cvoTRaTog, dnAadn:

jg =MV +m,V2 +mM;V3 +...+m Vy =

=(my +m; +m3+..+ M, )V =j,0

—_—

iz =] b,

omov Gx,n_ 1 ToUTTa TOU €XEL TO KEVTEO PAQOVS TOV CUOTHUATOS KATA TN YQO-
vurn oteypn t.

Enougvws ot wyver yra v ogurf (J,.5) Tov 2€vrgov fdgovs evas ovotijuarog
OWUATOY, IOYUEL #AL VLA THY 0QUI] _]_E- 0AdxAnpov Tov ouoTIuaToS.
3.7.2 Osdpnua dratnorocws TG 0QUIjS OVOTIHATOS OOUATOY.

Emewdn n oo J_z. €VOg OLOTHUATOS CwpdTOV O ®ABE ypovirn owy t efvar (-
OM KE TNV OQUY| TIOV EXEL TO %EVTQO PAEOVS TOU CUCTIUATOS, UTOQOUIE VOt YREOHE:

= Al A = A
F= bde_ Dz %ot F=2l (1)
At At At
A6 ™ oxéon (1) mpoxvrreL:
F=0= Aj; =0|(At 0, At—0) (2)

H oyéon (2) exgedlel 1o Bedponua droatnonoews T opuig yua €va ovomy-
1o COPATOV, T0 0moio opitel ta eEng:

Av xapud eEwteguaf dvvaun dev aoxeitar og £va ovoTiua OWUATOY 1f av aoxoU-
VTaL 0 aUTO ESOTEQIXES OUVAUELS TWV OTOLWY 1] OUVIOTAUEVY eivar undgv, Tote
uerafolsf Tng ogurfs Tov ovoTIuaTos Eivar undEv, 1f pe dida Adya av 1 ovvioTaus-
vij TV eEOTEQLXGY OUVAUEWY TTOU AOXOUVTAL OF VA OUOTIUA OOUATWY Eival [ndév,
TOTE 1] 0QUI] TOV oVOTIjUaTOS OLatnoeital oTabepr].

Znusivon:

Av Adpope vIT' GYPn pOS TOV OQLORG TOU QTTOHOVWUEVOU CUOTHUATOG, OnAa-
O tov ovonijpatog oto omoio dev emdoTV eEmTeQIES duvdpels ahhd pévo
E0WTEQLHES, WTOQOUPE TO BEWMENIA VTS VO TO SLATUTTWOONE KAt WG EEVG:

H opuif amouovouévov ovotijuaros ooudrov diarnoeitar otabegr.

“Eotw 6t v fdoxa ®ou 0 dvBpwmog Tov oy1jpatog 3.7a amoteAovY amopo-
vougévo ovomua. Tote:

1) ‘Otav o dvBpwmog TAQUUEVEL ORIVITOG, Oxiv TN TAQONEVEL ®aL 1) PAora.
“Eyope:
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- Oppn avBpdimov: m, 0 = 0.

— Opp Bdprag: mg 0 = 0.

— Oy} Tov ovomjparog: mg-0 + my 0 = 0.

2) Otav 0 GvBpwmog nvelToL pe TouTnTe: Va , M Bdona niveitor pue Toyvm-
o GB RO EXONE!

— Opp1j avBpwmov: my - Va.

— Oow Bdiorag: mg-vg.

— Oppn ovomjpartog (dvBpwmog + Pdona): Mg Va + mﬁ';’ﬂ.

Enewd Bewproape to ovompua dvBpwmogs - fdora 6t amotelovv aswopo-
VOUEVO OUOTNUOL EXOUE:

0+0=meva +mg-vp =0

Katd ovvénew, pmwogovpe vo voloyioope my toxvmra mg Paorag ;Jp s
YVwpILovrag ™MV ToUmTaL XWHOEWS TOL avBRGIou v, xaBs ®ou Tig PALES mg, my:
m
vg =——2Y,
Mg
(To — onuaiver 6 1 Paora #iveitan aviiBeta mEog Tov AvOpwo).

3.7.3 Avdxgovon.

‘Otav Mpe avdxovom evvooupe ™V ®ivom Tov 6mthov Gtav eXoQeVOOVIteL
10 BAMjua, ov eivan BERata avtiBem mpog v #ivom Tov fAjuarog.

H avdxpovon duranoroyeitan g e€rs: To mupofdro xat to fjua to Bew-
povpue amopovopévo ovompc. ITowv amé mv exmvpooxedmon, to dBoowopa
TWY 0QUMV TOV TTWEOPGAOY at Tov BArjparog etvar pndév. Anhadi:

m,-0+ mg-0=0 (1)

‘Oray yivetar 1 EXTUQ00%QETNON, TO. €LY RAVOEWS QLOXOVV duVApELS RO
oto mupofSho xat oto PMjpa. O duvdpers avtég divovy oto BAjpa toxvTnTa
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Zy. 3.78.

vp %0t 070 TUREOPGAO Vx, TOL OTOICL ITOKTOUV OQUES My -V XOL My *Vx AVTL-

aroya (oy. 3.7f). To dBoowopa Twv opuav Tov TVEofdhou xat Tov PAjpatog
UETA TV TVEOSGT™OM ElvaL:

Tz=mnﬁn +mﬁﬁg (2)

Enewdn ou duvapers v aepimv mov dnuoveynnray and myv avaghetn
™G EXONUTLNG VANG Elval e0wTEQIXRES duvApEelS Yo To ovomua Tupofdho -
pAua mEEmEL 1 OQPY TOV CUOTIHHATOS TOLV QTG TV EXTVQOOXEG™ AN (oYEom
1) va glvan (dua pe ™V ogu1 TOV CUOTHHATOS VOTEQX QTS TNV EXTVETOREGTNON
(ox€om 2). Anhad:

m,.-0+mg-0=m,,-;n +mﬂ-;13 3)

Amd ™ oyéonm (3) maipvope:
ﬁ ~ mﬂ':l-}ﬁ 4
%= m, ( )

Ané ™ oyéon (4) mponvmteL Stu:

1) H gopd mg tayvmrag Vs TOU mupofdhou eivar avtiBeT ™S PoEds TS
TOYUTTOG Gﬁ tov fAjpatog, dmhadr To mupofdho Ba nvnBel mpog ta wow,
evad o PMjua Ba xvnBel Tpog Ta EpmEae.

2) H tayvota Vx TOV muEofShou eivar avToTEOP®S avdloyn ™ pdtag
TOU My,

3.8 I'evixdtegn dwatvimwon tov BepeMddovg vopov tng Mnyaviriic (devre-
00¢ vopog Tov Nevrova).

H agyuaj datvmwon and o Nevtava tov Ogueiiddovs vauov s Mipyavixers
eivau 1) ekrjs: To mmAixo o5 peraPorafs (4j) s ogurjs evos aduaros meog o Yedvo
(At), xard Tov omoio Aaufdvet yopa n ueraforri avnj wovrar ue ™ ovviorausvny 6v-
vaun (F ) mov evijgynoe oto ocua xas éxer (n 4j ) ) duevbuvvon xas ™ qoed .
Znyueivon:

O yp6vog At Bewpeitar ToAS pureds (At—0).
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H dwtimwon avmy eivar 1 yevirdrepn dwatimwon tov Bepeluddoug vépoug
™ Mnyaviric xou pabnponxd amodidetor and my eElowon:

= jz‘?l Ei pet Ei
w22 1 8 F= a)
P = ar V[P a| O

Smov Zi givan 1 petafory mc opuIig TOU CWRATOS TTOV TOXYUOTOTOLE(TOL OTO

xeovird dudomua At xau F 1 CUVLOTOUEVY TWV QUVANEWV TTOU TV TTROXOAOTYV.
Amé mv eElowon (1) propotipe va xatoriEope om yvooni pog eElomon:

F=m-y )

Av oe éva odpa (oy. 3.8) mov €xeL TayvTTaL Vi ®au WG EX TOUTOU OQui
i’] =m-v emdpdoeL pioe dvvapn F xatd ™V natevBuvor] mg Yo OQLOPEVO
¥006vo At, ) Toumra Tov oopatog Ba avEnBet oe V2 %o avrioTouya 1) opp Tov
Oa yiveL j.z =m-v;. Zopgova pe mv eElowon (1) €yope:

Uy —m-v; = m(v2—v
m-v2—m-vi L F_ (va—-u1)
At At

F=

©)
A\ o TAi%o % TOQLOTAVEL TNV ETUTAYUVOM ; , TOU Opatog dMnhadn,
V2 -1
At
A6 g ox€oels (3) nou (4) moonvnTeL:
F

Y @)

m-y
Igoooxij:

H oyéom (2) epopudtetan (woyver), 6tav n pdla adpdvewas ( adpaveroxi
wata) tov odpatog wroei vo. BewoenBei orabepr], dnhadi dev petafdiieron
Grav petafdiletor n roxvmro Tov owparos. Avté ovpfaivel Gtav ou TayvTTES
TOU OMUOTOG EVOL O UHQOTEQES autd TV ToUTTC TOU QMTOS OTO HEVO.
Emedn ov ouvnBlopéveg tayimreg twv Owpdtov eivan mold prpGTEQES amtd v
ToUiTTa TOV Qs (C,) 0T REVE YU avtd Bewpotpe oty medEn ™ pdla twv

V1] Us
P——] —_— -
Yy -
F
]
t t + At
Ly.3.8.
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owpdrwy otaden, ondte omy mEdEN wyveL 1 (2).

H oyéon (1) wyver »ow Srav n pdla tov odparog perofdrietar, O6mwg
oupfaiver Gtav oL TaUTTES TOU TANOLACOUY TV TaiTTa TOV QMTAS OTO HEVO.
Anhady n eElowom (1) efvar yevirdteon mg (2) [(pe dha Aoy n (2)
epmteQLEyeTon omyv (1)].

3.8.1 Zyéom pdlag »a1 rayvmyrag evos 06uaTOS.

“Eva amd 1o ovpmepdopata g Oewpiag ™mg oyenndmroag eivan xaw 1o eEng: H udta
evog owparos eSagrdrar ano Ty Tayvtnrd Tov. Andadij, orav 1o oWua £xEL 0QIOUEVY
TayvTyTd, ToTe el xar ogiouévn udla. Av alider n rayvmyra Tov oduarog, Oa alidel
xat n pdla Tov. ‘

H oyéom petaky mg pdlog evog odpatog ot mg toyumrds tov eiva eErc:

m= o (1)

O
C

o

6mov m 1 pala wov €xEL TO oWpa, GTav €XEL ToxvT T U, m, 1 pdlo Tou €XEL TO oMy,
Grav 1 ToxvmTd Tou eival pndév (m pdla m, Aéyetan ®ou pdlo neepiog Tov CORATOS) ®oil
Co 1 TOUTNTA TOV QUTOS OTO HEVO.

Ané m oyéom (1) mooninrovy To. E1g:

1) ‘Oco avEdvel 1 Tay i T v ToV OBpeTos, T6oo avEdvel ®al 1 pdlo m Tov odpartog.

Aéyoviag 6n avEdver n pala evéc owparog Gtav avEdver  ToydmTd Tou, Sev

F
EVVOOUNE GTL avEdveL ) UAN Tov OWpatog, ohhd ot avEdvel 1o mmAiro —=m (dnh. 6n
Y

avEdvel 1 adpavelaxr] HAto Tov oOPATOS).

2) Kavéva vrd odpo dev pmwopel vo omormioel TopmTa. (0n e my ooyt Tov
QTGS (C,), YLot Gray 1 TayiTTo TOL ouipatog Yivel lom pe my ey imra Tov gwids (c,),
t01€ 1) PALo M TOV OOUOTOS YIVETOL GTTELOM.

3.9 Pomnj adpdveras.

3.9.1 Pomij adpdveiag viixou onueiov wg mpog dsova.

Pom adpdvewag (©,) evog vhxol omueiov pe pdta m (oy. 3.90) wg mEog
évav dEova XX, atd ToV 0mToi0 améyel adoTaon I, OVOUALETOAL TO YIVOUEVO TG
NACog el 10 TETRAYWVO TS OTTOOTAoEWS 1. Anhadn:

O,=mr? (1)

ITgoooyxn:
‘Orav puddpe yro gomn adodveias, moénel onmodiimote vo 0plope ®an Tov
GEova g TROg TOV OTTO{0 AVAPEQETAL.
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Ly, 3.9a. Ly, 3.9p.
3.9.2 Pomij adpdveras oduaros ws moos dEova.

Pomij adodvelag (Os) evdg odpatog wg moog €vav dEova xx (oy. 3.98)
ovopdCeton 0 dBolopa Twv Qomdv Mg adpdvelas GhmV TWV OTOLELWODY
Haldv Tov OWPATOS WG PO Tov dEova XX, Anhadn:

®2= m]'r12+m2‘r22+m3'1'32+... (2)

OOV T, T, T3 EIVOL OL ATTOOTACELS TV OTOLXELWODV Paldv my, my, ms... A TOV
dEova XX avuotoiyme.

Hagarijenon:

A6 ™ Oy€om opwopot (2) mg pomis adpdvelag O eVg OOUATOS WS TEOC
ToV dEova XX oupmeQaivope 6t ovni eEaprdral:

1) Ané m pdala wov odpatog (m). ‘Oco peyohvtepn eivon n pdta evég
owpaTog, 1600 peyalitegn elvan 1 QO adOAVELNS TOV CHNATOS UTOU.

2) Ané mv roravop ™ pAatog Tov odpaTos wg mpog Tov dEova x'x. ‘0o o
noxord and Tov dEova xx Boionovrar o otorewddels palec Tov oduarog, 1600
ueyahvtepn eivan 1 gomj adpdverag Tov Os we TEOE Tov GEova auTdv.

Znueivwon:

H eEdpmon mg O3 amd my ®atavop] mg pdtag tov wg mpog Tov dEova x'x
elvou peydhn. Tatt n Oy eEaptdTon s T TETRAYMVA TWV OTOOTACEWY (rz) Twv
oToLyEdADV patdv omd tov GEova. X'x:

O dlo oteqdves Z; xaw Z; (ox. 3.9y) €ouv {oeg pdles, adhd n gomi
adedvelag O, mg 2, wg mog Tov GEova XX eivan peyahitepn and ™ gomj
oadpdveng ©; mg X, (©,>0;) wg mEOS ToV XX, YTl Ol QTOOTAOES TwV
oToLEWwdDV paldv me X and tov GEova XX eivon peyohitepes omd TiC
QTTOOTAOELS TWV OTOLXELWOWY paltav mg =) amd 10 ido dEova XX (r>1).

Emiong, n pomi adpdverag tov 1p0x00 Tov oxijratog 3.98 we mpocg Tov dEova
Xx elvan peydhn, yworl n pala tov etvaw ravavepnuévn paxold omd tov dEova.
XX
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e pp— T X

Z;

I X
Lyx. 3.9y, Ly. 3.95.

3.9.3 Movdéa gomijs adpdveras.

H povada patag oto ovompua S.1. elvon 1o 1 kg now n povdda wijrovg o 1 m.
Apa 1 povada pomis adpdvelag oto ovomua S.1. efvar:

®=m-r’=1kg-1 m*=1kgm’
‘Otav Mépe yo mopdderypo 6t €vo odpa €xeL gom| adpdvelas wg pog Evay
GEova 5 kgm?, evvootpe G 1 Qomij TOU auTi ElvaL TEVTE POQES O peYEAN omé
™ Q0T UdQAVELOS OGS OTEQPAVIG TTOAD KOOy Ty ovs, Tov €xeL pdto 1 kg xow

axtivee 1 m wg mpog €va dEova mou dLEQETOL atd TO %EVIPO NS How Efvan
%GBeTOg OTO EMiTEDS TNC.

3.10 Oepelddnc VP0G TNG OTROPIXTIC XKIVI|OEWG.

Av og éva odpo. Z (oy. 3.10) mov progel va eguotpaget yipw amnd dEova X'x
coxeltaL e oo M g 1Rog avTdY Tov dEova, Téte To oo Ba TeQLOTOaPEL
YUow 076 Tov GEOVOL XX PE YWVIOXY emTdyuvon @ TETOW, (OTE VoL LOYVEL M)

oyéon:
(1)

omov © elval n pom] AdOAEVELNS TOV CMOROTOS WS TEOS TOV GEOVOL TTEQLOTROPNS

XX

H eElowon (1) ovopdetar Oepehddng eElowon ™g oTRoQLrS #IVOEWS.
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X'

Iy 3.10.

Amé v eElowon (1) mpoxtntovy oL oyéoelg:

w =

®|Zl

@)

Hai

X
1]

Q| =

(€)

Hpoooxn:
Ou oxgoerg (2) nou (3) enpedtouvy To Bepehiddn vopo g otpo@urtic ®ivij-
oewg, 0 omoiog opitel Ta eErg: Av 0t €va 0D TOV PTOQEL VO TEQLOTQAPEL

YUow omé dEova XX aoxeital gomy M 0 OGS CVTOV TOTE YLAL TN YWVLORY ETTL-
tdxvvon @ meel tov dEova owtd, v omoia Tov TEouddEL n comj M
wyvouy:
1)H o éxet dievBuvon xow ood ™ SievBuvom xon ™ @opd g pomic M
(emopévaxs €xeL to Bro mpSonpo pe ™ omr, Snhadii o xaw M opdonua).
2)H o €yeL pérpo, (0o pe 1 TMA{%0 TOV HETEOL TS M dud ™S pomis a-
dodverag Tov odpaTog wg TROg Tov GEoVa XX TEQLOTEOPYS Tov. Anhadii:

iV

=3

Tevixés magarngrjoels (diegevvion s ekrodocws 2).
1) Ané mv eElowon (2) mpoxvnteL:
_IMl
o

© 4)

E¥r,
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An6 m oyon (4) ovurepaivope ot H pomrj adpdveias @ evog oduaros wg
moog déova X'x gival To TNAIX0 TOV UETQOV TNS QOTIS M mov evegyel oTo ooua
w¢ Tog Tov dEova X'x d1d TOU HETOOV THS YWVIaXIS EMTAYUVOEWS o TNV omoia
amoxtd 1o ooua £§ aitiag TG pomjs avris.

2) Av omv g&lowon (2) Béoope M = 0% ® %0, 0o EYOLE:

Anhadn: Av o¢ éva odua, mov umogel va meLoTeapel yvpw axd diova, dev

aoxeitar xaud gomyj ( M = 0) wc mpog avrdv Tov dEova if av 1 ovvioTausvy
QOTTH TWY QOTEV OV TUYXOY AOXOUVTAL 0TO OWHA AUTO EivaL undEv, TOTE To TWua
1f Oev Ba megiotoépeTar 1j av megioTpépetar Ha meplotoéperar ue otabegrj yo-
viaxj TayvTyTa o (agov n yoviaxj emrdyvvon tov & Oa eivar unodey).
3) Av omv eSiowon (2) Béoope: o = 0wnon® %0, 16te Oat €YOLE:
_"=M, 0=—N—T-,dga M=0
S} ()
Anhodn: Av éva ooua wegLoToéperar yvpw and évav dSova ue orabegrf yw-

viaxy tayvtyra @ (@ = 0) 1f dev meQuoTEEPeTau, TOTE Oev aoxelTal 08 avTo xa-
LA gomj WS MEOS TOV dEova avToV 1f xaL av aoxoUVTaL 1] CUVIOTAUEVY TOUS Eival
HUNOEV.

4) Av omv eElowon (2) Béoope M = 010000, TGTE TOORVITTEL KO W = otobeQd.

‘Broe:

Eneidi M = 0taBeps #aw © = 0100eQ6, efvar 0’ = otabeQd.
Anhodij: Av oe €va odua, mov umogel va meQLOTPEPeTaL YUpw and dEova, 1
00mN MOV aoxeTaL 08 QUTO WG MPOos Tov dEova avrov eival ovveyws otabeor

(M = orabeod), TdTe T0 OGUA TEQLOTOEPETAL e OTABEQY Ywviaxl emTdyvvon
(0 = orabeod).

3.11 Ltpo@oput} VA0V OTUEIOV XAl OTEQEOY OONATOS WS TEOS AEova.

3.11.1 Zrpoqoouij viixou onueiov ws meos déova x'x.

Av €va VMRG ompelo yod@eL ®urMx ToxLd Tov To REVIQO ™S Polureton
endvw otov dEova XX (0y. 3.11a) rat 1o enineds g eivon xA0eto OTOV dEoval

avtd, t6te otpogopp Gs TOV VAMROU awtold omueiov wg mEog Tov dEova XX
word ) yeovirt ouyp t mov Poloxetar om B€on A, ovopdCope €va dlovu-
opoTro péyebog mou €xel o €ENG YOQOATOLOTLRA:

o
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X

X

Iy. 3.11a.
1) ®opéa, Tov GEovo. XX, IOV E(VOL %Ol O POQEAS TS YWVIAXIS TOV TorUTn-
06 .

2) ®opd, ™ @opd mov xabopitetar amd Tov xavéva deEldotpogpou xoyhia,

7OV E{VOL ROL 1) POQA TNG YWVLOXIS TOV TaXUTNTOS W .
3) Méto, T0 YIVOpEVO:

|§o|=m-v-r

BeY
6mov m M pdla Tov vAroU onpeiov, r 1 axtiva ™ TEQUPEQELS TTOV diarypd et
HOL VU TO PETOO TG YOORUINIG TOUTNTOG TTOV EXEL HOTE, TN XOOVIXY] OTLyw t.

Emeudn] woyvern oxéonv = w-1, noxéon (1) didew:

—

IGol=m-r? [l

Hagampioﬂg: _
1) O Go o @ €yovv tov (dio popéa, emopévag LoyveL 1) oyéon:

2) Ou Go %ou @ eivar opdonueg agov ot Gz xat o eivol opéoQOmEC.

3.11.2 Zrpogpogurj otegeov oduatos wg mpog dkova x'x.

‘Orov éva odpa extelel meprotoopurn xivnon yipw and €vav dEova x’x
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(ox. 3.11B) ovopdtope orgogopur Tov odpatog Gz wg mEog Tov GEova X'x
noTd ™ Xoovikij oty t To YEwpeTord (dravvopatind) dBpolopa Twv oTo-
QOQUAY TTOV €YouV T OTLYpY vt Gha e VMG oMpeion TOV OORATOS WG QOGS
Tov dEova auTdy.

I va 1poodLoploope T 0TROPoEY EVOS 0TEQEOT OWNaTOS X, eQyatopa-
ote w¢ e&rc:

1) Xwetoue 10 odpa = (oy. 3.118) ot otouyeudders pdleg my, my, my, ...

2) Tpoodiopitope ™ orpogouy xdBe woag otorewddovg patog wg meog
tov GEova XX xard T yeovixy ouypwj t, xow €0tw O aurég eivau
G1,G2,Gs, ...

3) ABpoiCope Tg G1,G2,G3, xau Boiowope:

|Gz=§1+ag+f}'3 +... I (1)

H oyéon (1) pag diver ™ 0TQOQOQUY TOU OTEQEOY OWROTOS (G TOOS TOV G-
Eova XX #atd TN e0ovixt] OTLypi t.

H otpogoppuyi Gz gvig odpotog wg meog évay dEova xx (oy. 3.11) drav
TEQLOTREPETOL YUpWw amd autdv eivan €va dtavvopativé péyebog, To omoio
€YEL TOL EENG YOQARTNOLOTIRA:

1) ®opéa, 1o popéa Tov dEova, TOU EivaL XL O PORENS TNG YWVLAKYS TOV

oIS O .

"
|




171
2) ®opd, ™ @od mov xaBopitetal and Tov xavéva deEldotpopou xoyhia

7OV £(vaiL %o 1) POQA TGS YWVLAXIC TOV TaiTTag o .

3) Mé£10, 10 YLVOUEVO TOVU UETQOV ol ™S YOvieric Tov TayvmTog o en
™ pomij adpdverag O Tov OHPNTOS QVTOU WS TTROS TOV GEOVA TEQLOTROPNS X'X.
Anhodn:

G:=0-0/(2) G:=00 xu
Anddeibn Tov oyxéocov (2) xai (3).
1) XwoiCope 10 owpa oTLs oToLyELDdELS pALes TOV M, my, m; ... (O%. 3.11B).

G:l=0-lal| 3)

2) INpoodiopitope TG OTEOPOQUES TwV OTOLXELWOWY PaLEHY TOV OWBUATOS WS TEOS
Tov GEova X'x rotd T yooviry oty t. "Eotw 6n avtég elvau:

= o~
Gi=m, 1 o C))
- e
G:=m, 1, 02 (3)
= o

Gi=myr; w3

(6)

6oV w,m2,ws VAL OL YOVIOXES TOUTNTES TWV OTOLYELWOWY poldy ®atd ™) xeovL-
w1 oTypn t.

Enewd] 1o odpa extelel meprotgopuu niviom yipw ané tov dEova x'x, Sha ta om-
ueia Tov oe ®dBe oty Ba €xouy my B ywviaxi TaxvmTo d .
Enopévwg €xoe:

P — - -

W=w; =Wz =wW3 =..

. )
Ané ug oxéoeis (7), (4), (5), (6) xone:

Gi=m 1’0 @), G:=m,r’ 0 (9), Gs=m,r’ o (10)

Q¢ OTEOPOQIY TOV OTEQEOY OWUATOS WG TROG Tov dEoVa X'X ®atd ™) YQovIrY OTLy-
U t oplooyie T0 GBEOLOUE TWV OTROPOQUAV TWV OTOLXELWOWHY Pty Tov.
Enopévag €xope:

Gz =G1+G2+G3 +... (11)
Anéug oxéoeis (8), (9), (10), (11) moonvmrer:

ax=(m1-rf‘+m2-r22+m3-r;+...); (12)
To GOgotopa wov eivow péoa omv naévlean, eivar 1 pom adodvelag (©) tov
OWROTOS WS TEOG Tov GEova XX, Anhadi:

O=mrf+myr; +myr; + (13)
Ané ug oxéoeig (12) xou (13) mponvnrer:

Gy -0-0| ra |§zl=9' |(_,;|
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Znusioon:
Aev mpénel va pog dtagetyel 6L ol Gr ®oL o eival opdpQOomES.

3.11.3 Movdda orgopoours.

Movdda pomijc adpdvelag oto ovompua S.I eivar 1o 1 kg-m® xar povada
yoviarig tayvmrog eivon 1o 1 rad/sec. Emopévag 1 povdda mg otpogopuiis
oto S.I. elvaw:

2
G=(—3-m=lkg-mz-]rad,’s=&gs'i

(Ao To axtivio eivar naBoog clBpds).

3.12 I'evizotepn poo@ti (drarvmwan) e Bepehddovs eErodoens g oTgo-
@Lr1|S KLVIOEMG.
I'vooiCoue otu:
M=0-o (1)

(2
Zipgova pe ™ oxéon (2), o petaforég AG xar Aw ouvdfovial pe ™
oyEom:

G=0-0

AG=0-Ao

3)
Av drapéoope xan ta dvo péln g (3) pe 1o xeovo (tr-t;) mov eEaonOnxe
n M »ou mpoxdheoe m Ao Ba €xope:
AG Ao
=0- 4
(t:—t) (ta-ty) @

To mmAizo ™g petafoinc ™mg yoviaxis Taxvmrag Aw did Tov X06voU (t; —

t1), 6tav autds eivar TOM urEds (t; — t; = At — 0), pag diver T yoviax emt-

Tduvaon o 7oV TEOOEdWOE 1 pom M oto owua.
Anhadn:

—_—

g - I ] (At = da TOAD p#QOg) (5)
t,—t, At
An6 115 oyéoelg (4) non (5) €xope:
AG . —
—_— @ () 6
& (6)

A6 g oxoets (1) naw (6) mponvmreL:
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—_—

AG
At

M= (7) waw M| = |AG| (At: mGpa ohd punods)  (8)

H &Elowon (7), n omoio. eivan n yevirdtepn dromimwon mg Bepehddoug e-
ELOWOEWG TG OTEOPLRIIS VIjoEWG, EXPEALEL Ta eEc:

1) Av og €vo. OWpo IOV PIToEEl Vo TEQLOTRAWEL YUpw amtd évav dEova, o-
oxnBel pomr, T6te M pom| Ba EorAAEEL PETABOA] TS OTEOPOEIIE TOV OG-
LLOLTOG.

2) To mnhino Tov pérpov ™G petafoliic Mg oTEOPORWIS AG eVOg OB

T0g MV omoia mEorahel pia gom M, Stav emdpdoel endvw oe owtd eni xpd-
Vo At (t0v eiva TOAS purog) OLd Tov xe6vou autoy eivat (0o e To HETEo Mg

pomic M.

3.13 Gedgnua datneroens s 0TEOPoQIs odpatos (1 cuoTiRaToS Ow-
parov).

I'vawpiCope 6 1oyveL ) oxéon:

_.

6mov AG eivaw 1 perafol mov veiotatar 1 otpogogwi £veg odpatog (1j ov-
OTRATOS COUATWY), STOY ETAVW TOV EMDQAOEL €Nl YOGVO At (Tov eivan TOAY

uxo6g) pio gomi M.

H eElowon (1) exgpedler mv agy duameiosws mg otpopopwic, 1 omoio
opiel o evic: Av o€ éva odua (1f ovoTnua owudrev) wov umogel va mepLoToa-
el yvpw and évav dEova (x’x) dev aoxeitar xauid gomj wg moos Tov déova
QUTOY TOTE 1] 0TQOPOQUI] TOV OWHATOS (1] TOV OVOTIUATOS OOUAT®Y) WS TEOS TOV
o0 déova (x'x) mapausver orabepr].

Hgowpm:ma av M=0, 16t emewdn] At # 0, and v eElowon (1) meonrv-
et AG=0.

AMG AG =0 oNpaiver 6Tt 1 0TEOPOEU G Tou owparog (1} Tov cvoTjua-
TOG CWUATMV) TOQANEVEL OTABEQ.

“Evog avbpwmog #abetar oe elapei Toaméll To omoio vtoBéTope Gt mEQLOTOE PE-
o xwols ToLBEs, ne ywviow Tayttra w; [oy. 3.13(a)]. O dvBpwmog éxel TEvImPEVOL
T K€L TOV %ot %eatd dvo Pdon. INa ™ Béom avm] Tov xeoudv Touv €xeL pict pomi
adpdvelag ©;. Av o dvBowmog PEpEL Ta YL Tov ENGV® oTo odpa Tov [oy. 3.13(B)],
Ba topamoerioope 6t Ba TEQLOTREPETOL e pPeyaliteQn Yoviomy TaximTa w,.

Avt6 eEnyeltan wg eErg: Endvo otov dvBpmmo dev eEaoxeitar xopia eEwnteounr
oo (voBEoape Gt dev urdoyouv ovte TOBES).

Me Pdom to magandve Bewdonue. woyiouy oL oyfosis:
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Iy 3.13.

Gegg =G *at ©) -0, =0, -0, (2)

onov G g 1 OTEOPOQT} TOV avBp®ITOU GTAY EXEL TCL XEQLO TOV O EXTOLO ROW Em
1 OTEOQPOQ] TOU GTay EXEL TO. XEQLO. TOV OF aUpTTLED.
Emed oyiet: ©1>02 and m oygon (2) €xope w,>w;.

3.14 "Egyo.

3.14.1 Optouos.

Aépe 6n pio divapn mapdyel €0Y0 OTaV PETOTOTITETOL TO ONUEID EQAQUO-
Yhic e, ne ™Y TEoUnGBeo Gpwg GTL oL dLevBUVOELS ™G dUVAREMS %Ol TNG He-
TaTomloEWS TOL ONuEloV EQPaQUOYIS T dev elvan ndBeTes peTatl Tovs.

‘Orov to onpeio egaguoyis A pag duvdpeng F otaBepns (natd dievbuv-
O, YOG ®au PETQO) UETATOTICETAL HOTA AB (oy. 3.14a) xaw ®ovd TETOL0 TEO-
7O 7OV TO dLEVUORO TG dUVANENS F va oyMUoTiCeL Yovio @ pe to didvuopa
™G UETOTOTIOEWS E, 161e opitope wg €pyo W T0 omoio mapdyet 1 dvvaun
F 10 YLVOUEVO:

W =|F| - [ABlovve (1)
Ipoooyij:
1) H oxéon (1) expodlet To YeVIrS 0QLONS Tov €00V dUVANEWS.
2)Avp =901 =270°161e W = 0 (2)
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T}

Iy 3.14a.

wy

Iy 3.14p.

3.14.2 "Egyo otrabegrjs dvvdusws Tng omoiag 1o onueio EQaguoyis TS ueraromi-
Cerar xatd v xarevBuvorj Tig.

Ortav éva oopa Z (oy. 3.148) veiotorar pio petatdmon AB=S &vo eni
TOU OWPATOG CORE(TaL piae dvvapn F mov ExeL otaBeQd péto, SietiBuvon xo
@ood ™ devBuvom ®ow T POEd TG UETATOTICEWG AB (i‘} xar AB opdpQo-
na) Tote 0Qitope wg €Yo W 1o omoio mapdyet 1 dvvaun F notd ™ HETATOTML-
on AB 10 YWOUEVO:

w =l [AB| = [F{-[§ W
Hagarijonon:
“Exoue ™ yevix oxéon tov €pyov: W = Fl - |[AB] -OUVEp (2)

‘Orav ta daviopata F xou AB elvou opdppoma t6te N ywvia @ eival pn-
dev, emopévwg: ouveg = ovwvl = 1 3)
An6 g oxéoeis (1) noun (3) mponvmreL:

W = Fl - [AB| -ovvg =[F| - [AB| -ow0 = [Fl - [AB] -1

w =[F| - |AB| (4)

ITpoaoyij:

A6 g (2) non (4) mov elvar oY£oeLs 0pLOROU TOV £QYOU dUVANRENS TEOXRU-
TTOVV:

1) Orav 1o onueio epaguoys pag duvduens petaromiCetar 1éte £Qyo ma-
odyeL pévo M ouviotdoo g duvdpews ov n dieviBuvor] g oupmintel pe ™
deviBuvom ™G PETATONIOEWS TOV ONPEIOV EPAQUOYNS TNG.

2) To égyo prag duvdpewg eivar povsépeteo (Badpwtd) péyebog.
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3.14.3 [lepurrdoets avdAoya T TS @.

1) Av n yovia @ eivar purgdtepn omd 90° (p<90°), 1éte 0 ovvnuitovo mg @ elvan
OeTind non emopEvas 1o §pyo TG duvauews eivan Betnd (oy,. 3.14y).

To Betxd €pyo wog duvdpews to ovopdlope ral nvnmiolo €oyo, yioti omy mepi-
TTWOoT VTV 1 dUvaun OxL LEVO dEV CVTLOTERETAL 0T LETUTOMLON TOU OMpelov EQaQ-
poyhc mg (tov odpotog), oAhd ran cupfdiler om petatémon avm.

W= |E| . |A_B;1 -ouvg, av ouve>01te W = |E| . IEI -ouvg > 0

2) Av 1 yovio @ eivor peyohitegn amd 90° xow purpdteon amd 180° (90° <gp<180°),
TGTE TO CUVNIITOVO T @ EIVOL CLOVITIRG, ETOREVAS %aL TO QY0 ¢ duvdpewg Bo elval
apvnuxé (oy. 3.149). To apvnuxd €oyo piag duvdpews o ovopdlope won avBLoTde-
Vo £0Y0, YLl 1) SUvaun AVILOTERETOL OTN PETATOTLOY TOV ONUEIOV EQAQUOYHS TS,

W=i§| . |A_.B| -owvg , av ouve < 0 tote W=la . LrBl -ouvp <0

3) Av 1) yovia @ eivae {on pe 90° (¢ = 90°), Té1e To ovvnuitovo g @ efvor pndév
(ouv 90° = 0) %ow 1o §pyo g duvapews eivar undev (oy. 3.14¢).

W =l - [aB| .owvg, av owvg = 016t w=[Fl-[aBl.0=0 (1)

3

\

B s B
Ly. 3.14y.
=
r\‘p
A B
Ly 3.146.
%
90"
A B
Ly. 3.14e.
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3.14.4 "Egyo g ovviarauévns dvvdueoy.

To &oyo s ovviorauévns dvvducwv oovtar ue To alyePoixd dbgowgua Twv
£0y®V TOV OVVIOTOOGY THG.

Oa amodeiEoue ™V mESTOON Yo dvo duvdaperg AB=F, »ow AT=F> o

OTMOIES EPAQUOTOUY OTO ONuUeElo A ®aL EXOVV WG CUVLOTAREVY) TNV AA=F (ox.
3.1401).

Av 10 A petatomodel natd AA, =S, &V oL duvdpels drameovivral oTo-
Bepég (ratd pétpo, dreviBuvon xal popd), Ba €xope:

“Egyomg F:
W=AA; lSl (1)
6m0v AA; 10 ahyePowd péToo e davvopaiic moopodic mc AA=F md-

v ot peToTomion AA1 rat IS| 1o 1ETpo G petatonioewg S=AA;.
Ta épya TwV CUVIOTWOWYV Elval:

“Egyo mg Fi:
W, =AB; - [3] Q)
“Egyo g Fo:
W, =AT - [§] 3)
6mov ABy, AT 1t ahlyeford pETea TV SLOVUOPATIXGY TEOPBOADY TWV F,

wau Bz mavo 0T RETATOTLON AA; =S,
Ioyvew emiong m oyéon:

H] =E1 +§1 4
Ané g oyéoeis (1), (2), (3) non (4) moporvmrel:
W=AA, -[S|=(AB, +AT}) -[S|= AB, -[s|+ AT -[§|

=y
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Iagacrjonon:

H mpdraon (Bedonpa) avni woyier xar yuo Suvdpels un otabeés »rou ya
omoLadNToTE PETATOMION (Yrott yiar waQo TOAY [MHQES, ATTELQOEAGXLOTES, UE-
TOXWVIOELS WTOQOUHE TS dUVANELS va TG BEwpoUpe wg OTaBEQES %ot TIS HETO-
KVOELS ¢ EVOTYQOUMES).

3.14.5 Toomor voloyLouot Tov £9yov, 6Tav 0T0 OGHA A0XOVVTAL TOAAES duvduers.

‘Otav mohhég duvdpelg aoxovvial 0 Vo OMUa, YLO VO VITOMOYIOOUE TO O-
Mx6 €pyo Toug xonowomolovpe ouvijBwg Toug eErg do wodivapovg Teémovg:

1) YnohoyiCope to €oyo mov mapdyet »dBe pio dvvaun Eexwoerotd #o ra-
1MV hoyaprdtope to ahyefowrd dBpoopa Twv EQYmV aUTMY.

2) IMpoodiopiope 10 drovvopatrnd dBgotopa (ouviotapévn) twv duvdpe-
WV %O ROTOTLY BOIOXOUE TO EQYO OV TAQAYEL 1] CUVLOTCUEVT] TOVC.

3.14.6 "Egyo dvvducwg F drav 1oyvovy ta ekrjg:

1) To onpeio epoppoyic mg exterel napmurdyoapuun xivyon.

2) To pérpo mg magapével orabepd.

3) H dievfuvon mg elvan ovvexwg e@ourtopevn oe ®dOe onpelo g tpo}Idg Tou
ONUEIOV EQUQROYTS T™G.

Zmv nepimwon avt 1o RETEO Tov QYo TG SUVANENS F w00tta JLE TO YLVOUEVO
TOU HETEOV NG €L TO KOS TS HapmvAdypappuns dwadgopic ABI (oy. 3.14C) mov
YodpeL To onpelo epaopoyic ms: W= IEI (ABI).

To ahyefono péTo Tov £pyov mg F elvor Bemnd 1 agwmrd €@’ Soov avtiotoyo. 1
(POQG TG KIVIOEWS TOY MUELOV EQUQROYTG URTETTEL 1 Gt He ™) (poRd Mg Suvdiens F .

o 3
F

Ly, 3.14%.

Iy 3.14n.
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3.14.7 I'evij mepinrwon vmoloyiouou €gyov.

"Eotw 6n pla dovapn F petafdlhetar ovvéyela natd pérpo now dievibuv-
on, evdd To onueio egoppoyrs me draypdeet plo Tuyaio rapmidn (oy. 3.147).

Av ywpioope v xopmilny dadpopr oe otouyeddn jpata (oA uxed),
wote v40e €va and avtd va propei va BempnBel wg evBiypappo xat 1 dvva-
un oto rabéva wg otabep, Téte ot ndbBe €va oroxewddeg Tijpa Bo avtioToL-
el €va otouyewddeg €pyo:

AW = [F] - [AS| ouve

Enopévwg, 10 oMxd €pyo ®atd pijrog téEou AB 8a eival 1o dBporopa Twv
OTOL(ELWAWDV EQYWV, T0. OTTOl0L OVTLOTOLXOTV 0F GAO T OTOLYELDON TjpoTa TG
ROUITUANG atd ta omoia amoteleitar To 16E0 AB. Anhadn:

W, =28 [F|- [AS|- ouvg

3.14.8 I'oaguj magdoraon £gyov dvvdusws, g omoiag uerafdiieral To urpo.

"Eotw 6n pag duvdpews F, mov €xel otabepr] dievbuvom nan gopd, peta-
TOTCETOL TO ONUELD EQOQUOYNG TG HATA TNV HOTEVOBUVOY TG KO TO PETQO TG
ouvvéyew petafdrletor. “Eotw exiong 6t n pnj mg dvvdapewg (F) raw n tpn
™G ™G PETATOTIOEMS (S) TOU ONPEIOV EPAQUOYIS TNS OUOYETICOVTOL PE T OV-
vaemO):

F=1(S)

AmodewrvigTtal 6t 10 €0yo W g duvdpews F , 0TaY peTaToniCeTaL T0 on-
nelo EQAOUOYNHS TGS XROTA T HETATOTLON §§2, apBunTvd eival (00 pE To -
Badév E me empdverag (S;ABS;) (0y. 3.146) mov opitetal petayl mg rapmi-

Ly. 3.140.
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(@) (B)
Zy. 3.14u.

Mg ABI [yoagui magdotaon ™ms F = £(S)], tov dEova twv petatomioewmy
OS x»at tov rabBétwv tpog Tov dEova avtdy, mov dyovrol atd ta onueic Tov,
(Sy) nou (Sz). Anhadn: W = E m¢ (S,ABI'S;).

Egaguoyr.

Empnxivope 1o ehamjpro tou aynjpatog 3.141(a) ®atd OA = L. To pétpo F mg du-
VApEWg F ue v omoiat tpafolpe to ehamiolo yia va 1o empmruvone xatd OA = A
dev magapével otabepd. H divaun 1 omoia mooxahel empiruvon A evdg ehopiov
elvan avdhoyn me empnrivoeng, dnhadi:

|F = K - A (v6pog Tov Hooke) | 1)

6nov K pla otaBepd n omola eEcgrdtan amd ™ @ion Tov vAxoU Tov ehatmeiov xau T
YEOUETOIRA TOV OTOLYELCL.

H yoagui napdotaon mg ovvagmoewg F = K - A eivaw 1 evBeia OM [oy. 3.144(B)].

To €oyo W m dvvdpewg F zotd myv empnixruvon (OA) wovtol pe 1o eppadov E
oV ToLrydvov OAB.

“Eyope:

1
W=E=—(AB)(0A) @)

(AB)=F =K-1=K- (OA) 3)

6mov F eivau to pétpo mg duvdpews, otav 1 empuijruvon eivar OA.
An6 ug (2) now (3) happdvope:
1 1 S T
W=—2~K-(OA)-(OA) R W=5-K<{OA} =EK-1

3.14.9 I'oaguxr magdoraon s’gy&u orabeorjs dvvducwg F mov ueraromiGer 1o on-
HElo epaguoyic Tng xard Ty xarevbuvor Tns.
Zmv nepitwon avt 1 ovvdpmon F = £ (S) (1) eivon o otabepr} ovvdp-

™mom, Mnradn ot didpopes TWES TS HETATOMIOEWS S AVILOTOLEL VT 1)
outi T ™S F.
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r7 B z
oy /A s

H yoaguu mapdotaon mg (1) etvan n evbeta I'Z (oy. 3.141a). To éoyo W
7oL TTapdyEL 1 dUvaun E HOTA T PETATOMLON OA eivou:
W=F.§=(0I')-(OA)=E
6mov E 10 epfadsv tov opBoywviov maparinroyodupov OABT.
3.15 Ioyve.

3.15.1 Ioyvs dvvduews.

OvopdGope oyt P pog duvdpews, n omoio magdyer (oo épya oe {ooug
¥0dvoug to Ihixo tov €pyov W mov mapdyel péoa o€ Y6vo t dud Tov xpdvou
t. Anhadi:

P=—
t

3.15.2 Ioyvs umyavijs.

‘Otav AEpe 1oYUg UNYaVIS EVVOOURE TNV LoYY TwV SUVEUEWY TTOV OVOITTTUo-
OEL T pmyovy cut.

H wyic P wag ppyovic eivar onpovind oooxrmoLotnd me, yuatl ov
yvopiopue ™V oy ™G, WToQovpne vo umohoyioope to €gyo W mov propel 1
UNYOVY QUTH VO TOQAYAYEL 1] VO XATOVOADOEL OE XQ4VO t:

P="

Znusioon: '
H woyig puag punyewiic eival povopeto néyeBog rat mapéxel 1o uBps pe tov onoio
7 pnxovi) Tapdyet 1 otavalaver €gyo.
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3.15.3 Méon 10yvs - ZTiyuaia 1oyvs.

Av 1 pnyovij dev mopdyel 1 dev natavaldvel (oo mood €pyov oe {(ooug
XOGVOUG, TOTE Y ONOLUOTOLOVUE TIG EVVOLEG PEDT LOYUS UNYovic %ot otypoio
LOXUS PNy ovTiG.

a) Méon woyvs.
Méon 1oyvg P unyavijs om yoovinn dudonera t; — t; ovopdtope to mmhixo:

oW
t -t

6mov W 10 €0Y0 OV TOQAYEL 1) ROTAVOAWVEL 1) PN)avY] 0T X0oViry dLdpxeLa
(tb-1ty).

B) Zrrymaia wyvs P unyavijc xard tn yoovixy otvyur t;.

"Eotw 6t n pqyavy mopdyel 1 xatavahover éoyo AW om yooviry dido-
#ewa (t; — t;). Ovopdlope onypaio oyl P g unyxavic avnis ®oatd ™ yoovixy
otypn t; To Tnhino:

__AW
(t2—1)

We T Paowxrf mpoimofeon dn m xoovixij dudorewa t, — t; = At (At—0) elvan to-
AU purn, MoTe 1 xoovirn oty t; va eivan oAU ®ovTd ot xeovira] oTiyp t.
Anhadi:

AW

~ A0 At

3.16 Evépyewo.

I'evixd ovopdfope evépyeta VoS OMUOTOS TNV IXAVOTNTO TOU OMUOTOS VO
mopdyet (dnh. va «amodider») €gyo. ' avtd Aépe St éva odpa €xel evépyera,
Stav €L TNV LRaVOTTO VoL TOAYEL £0YO.

H evépyeia evég obpatog avEGVeL, Gtav autd «amoppo@d» £0Y0 ®oL EAAT-
Tdveton 6tav «amodider» €pyo. Emopévas petpdvrag to €0yo to omoio awop-
pogdral 1 10 €0Y0 10 0moi0 amodidETAL (G EVOL CWNA, WTOQOUWE VO TEOT-
dlopiCope Tig peTaPorEg ™G EVEQYELAS TOV.

H evépyewo exdnhdvetan pe dudpopes HopQES, m.y. unyovixy, NAextowt
%Az, Epelg oto ®epdhano autd Bo pehetioope ) pnyavixy evEQYeLa.

Avarpivope dU0 PHOQEPES P ovrg EVEQYELOG:

a) Tnv ruvnunn evépyela.

B) T duvauxrn evépyeia.

3.16.1 Kivnruaj evégyeia xar Oedonua uetafolrris tng xuvitixijs eveépyeag.

a) Kivnruaj evépyeia.
Kivnruaaf evépyera Ex evég owpatog ovopdfope v evépyeia v omolia €-
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XEL 0TS AGym g ot Tdis Tov, dnhadii mv evEpyewa Tov ogpeeton o %o Tov.

H UmopEn xuvuiniic evEQYeELag Qaiveton ot 1o 6, Gty €vo. OMeL oV RIVEL-
TOL TTQOOKQOVEL ETAVM OF EVOL GANO OMUCL, PITOQEL VO TO UETATOTOEL KO ETTOUE-
VOIS VoL TTOROYAYEL £0YO.

To vepd xeWdEov umopet va xvijoet piro. Kwvotpevo Bhijpa 6mhov pmopel
VO. TQUTTOEL OQLOPEVOD TTEXOUS TOIXMHOL, OV TTOOTRQOUOEL OE CUTE.

H xuvnuxn evégyewa Ex odporog mov €xer pdta m m) xeovixn oweypwj wov et
oo U diveton oS Tov eErg Timo:

Eg =5-m- M)

émov B[ TO PETEO TG TOYUTNTOG v.
O timog (1) exqodlel 7o €oyo To omoio MEEMEL va. «TROOMPEL («OTTOQQOPY-

OEW») TO COPC YLOL VO QTTOXTHOEL CIT6 TV NEERIC. TV Ty UmTa. U
Emiong exgodCet 10 €00 mov pmogel vo arwoddoeL 10 odpa xavovrag Teleing

mv ToUmTe v.

Igoooy.

1) H xvmuun evépyela evog odpatog eival avaioyn moog 10 TETRAYWVo
™mg ToxUmTds tov (oxéom 1). Emopévag elvar aveEdomm amnd m devbuvon
%o ™ PoEd TG ToUTNTAS TOU.

2) H sy evépyewa Ex evég odpatog eivar povopetpo péyedoc.

3) H nwvnunn evépyewa Eg etvan péyeBog mou €xel mv mpooBetinn 1diom)-
to.. Anhody éva ovompo COPATOV TTOV ®VOUVTOL, E0TW KOL UE SLOPOQETIXES
TOYUTNTES, EXEL KAVNTLXY] EVEQYELR, 1] OTOlaL Elvan [om pe To dBpoopa Twv ®ivn-
TRV EVEQYELWV TWV CWUATWYV TOU OUOTIIATOG.

4) Ané m oxéon (1) evnoha ouvayeTow GTL OV TO PETEO TG TaXUMTOS U EVOS
OOUOTOG TTOQOUEVEL OTOBEQS HOIL 1) HVITLHY] TOV EVEQYELD TTOOAPEVEL OTOOEQN.
Méronon tng xvnrixis evépyeas. .

Tot vo. rormioeL €var OO oL T UTToL Y, TOETIEL VO EVEQYIOEL ETVAV OF
o6 pio. dvvapn, m omoia, apoy To emTayUveL, Ba Tov dBoeL TV TaUTTo cwvT.

H dtvoun Gumg mov evipynoe OTO CWRO %ot TOV EdWOE TV ToiTnTo v
napfyaye xdmoro €pyo W. To €pyo awtd 10 «amoedenoe» To owua ®at ivar
oo pe mv xuvnurn evépyea Ex tov odpatog m onyp wov €xel tayximra v,
dnhadi W = Ex. Emopévag yua va petprjoope mv xvnuxr evépyewa Ex evig
OWUATOG TN OTLYWT] TTOV EXEL TAYXUTNTA VU, COKEL VO LETOYOONE TO £QYO OV TTOL-
orjyaye 1 dvvaun exeivn 1 omolo EXEHQOOE OTO CWHCL HOTOV VAL TOV TTROTOW-
OEL TNV TOUTNTOL v.

Emtiong mv xovmunr evépyew Ex odparog oe dedopévn oy mov €yel toim)-
0L U WTOQOUKE VOL T METQNOOpE, av Boovpe 1o €0yo W mov pstoel vo amodaoet
TO O XEVOVTOS TEAEIWS TV ToXUTNTA. TOV.
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B) Oedgnua peraPorifs s xvirixs evépyetag.

T va petaPinBel 1 wivmuun evépyela evOg ODUATOS TRETEL ETAVW TOV VOL ALOKEL-
o dvvapn n orola Ba apdyet 1 Ba xatavahionet Epyo.

KdbBe petafohri mg wivnuuuiis evépyelag evog odpatog ouvOEeToL dueoa pPe To £p-
YO ™G duvdpews Tov ENESQUOE OTO OWpa KoL 1) 0oiet TEOXAAETE TN PETaLBOM] awT.

Ioydet 1o Beddpnua petafohic mg ruvmurrg evépyeLag o onoio opitet ta eEng:

. H perafolrrj tns xvvnruieajs evégyeias AEy evdg oduatog mov €yive uéoa atn yoovixij
Oidgxeia t; - t; woovtar ue to gyo W tns ovviotauévng twv dvvduewy mov aoxijfnxay
adve 0T0 Odua xard T ypovixi avti didgxeia t; — &) xar 1 omoia moxdAege T
perafolij AEg.

Anhadi:

QEK = EK2 _EK] = W

0mov Eg, 1 ®VNTxY} EVEQYELQ IOV EXEL TO OWHAL T YQOVLXY OTLYpA ty, Eg, M wvnu

eVEQYELX TIOV €YEL TO OWNA TN Xeovixn otypr t2, W to €0yo g ovviotapévng twv du-
VAPEWV IOV aorBnray ENAVe 010 Odpa ®atd T Xeoviry dldoxewa t; — t; wow 1 omoio
mpoxrdieoe ™ petafoln AEg.

Ipogoyzj.

1) Av 1o épyo W g ouvioTtapévng twv duvdpewv eival Beind, téte 1 ruvnTun €-
vépyewa Tov odpartog avEdvetar votd W. Anhadr 1o épyo W «amobnuedetars oto
owpe. wg ®€p80C wvNTLRYG EVEQYELOG.

2) Av 10 épyo W g ovviotapévng twv Suvdpewy eival apvntird, TOTe 1 xvnuxs
EVEQYELX TOV OWpatog ehatt@vetan ratd W. Anhadi 1o odpa arodidel épyo «eni tn-
Mo TNG RIVIJTLRIG TOV EVEQYELUG.

Hagarijonon:

To Bedpnua petafohic ™ wivnuiric evépyelag €xeL yevu woyd, dnhadi woyiet
Y10 OTOLETONTTOTE HIVIOELG EVOS OWUOTOS KoL YLt OTOLEOOTOTE SUVANELS AOROUVTOL
ETLAVE TOV.

3.16.2 Kivnriaj evégyeia odpatog mov TEQLOTOEPeTAL YUQW atd otabepd dSova.

"Eotw 61 éva odpo Z wov TEQLOTREPETOL YUpw amd otabepd dEova XX, €-

et pdlo m % %owd m xoveni oty t €xet yovian Toyimra o (oy. 3.160).
H wvnuo] evépyewa Ex mov €yeL 1o oodpa X natd m yoovwwy oty t,
dhadi Gtav €xel yoviarn taximra o, divetal ard m oyxéon:

Ex =200’ (1)

6mov © 1 pomj adQAEVELXS TOV OMIATOS S OGS TOV dEOVa TEQLOTEOPNS TOU.

AnddeiEn g ekiodocws E_= %9@2 .

XwolCope 10 oipa Z 0t oToyeuddELs pates (Vnd ompeicr) my, my, ms, ... (OX.
3.160). H xuvnmeni eVEQYELD TOV OOPOTOG X #ATA TN YQOVLKY OTLYMY t LOOUTAL HE TO

an\s
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Iy. 3.16a.

GOQOLONO TWV AIVITLAGDVY EVEQYELWDV TIOV €X0UV OL OToLXELDBELS pdleg TOV ROTE ™) K Q0-
virt] aom otypn t:

1 2 2 2
EK=5m1-vl +%m2-u2+%m3—'u3 (1)
Ioydouv oL oyéoeis:
V= T, Uy = W0 ROL V3 = Wil (2)

OOV Wy, M), W3 OL YWVLOHES TOYUTNTES TWV OTOLXELWOMY paldy m,, m,, m; T XEOVIXY
oYW t %O 1y, T3, I3 OL GRTIVES TWV TEQIPEQELHIV TTOV YRAPOUY OL OToLYELIdELS PdLeg
my, my, M.

Ané6 g oyéoeis (1) xaw (2) €xope:

EK=~1-m1‘wf-r12+~1-m2-m§-r22 +~1-m3-m§-r32+... (3)
2 2 2
Ene1dn 10 odpa = extehel meplotpopuan xivon yipw and otabepd dEova, Gheg ou
otowelwdelg paleg Tov oe 1dBe yoovirn otypr éxouvy myv (duae yoviam Tayima, o
E(VOL KO 7 YOVIORY TOXUTTe 0 TOU OORATOG.

|w|=wg=m3=m 4)

A6 g ayéoelg (3) nan (4) €xope:
1 2 -2 .0 A D | 2 2
EK=5m|-m B +Ern2-w ‘B +5m3-m ‘it

Eg =%w2(m] My My +.) %)
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H napdotaon: @ = m -r,2 +my -rf +m;- rf +... (6) mapéyel m pomi adpdvelas O
TOUG 0MUATOS Z (¢ TPOS TOV GEOVA TEQLOTROMIC X'X.
An6 ug oyoelg (5) nou (6) mpoxvnreL:

2

EK= 0w

2 =

3.16.3 Zvvletn (tvyaia) xivijon otepeov oduaros — Kivirixi tov evepyera.

"Eotw 0Tl OF €vaL OTEQED CWILCL QLOXOUVTOL V QUVANELS. AV avaydyope Tig Suvdpelg
auTég 0To %EVTpo BAQOVS TOV CMNATOC, TOTE TO CUCTNA TwV duvdpuewy Oo elval YEVL-

®d Looduvapo pe pia ovviotapévn dvvapun ZF xow pic ovviotapévn gom =M.

To odpae vieé v enidpaon =F noar M Oa petoriveital ot Ba TeQLOTQEQETaL, E-
nopévag Bo extelel plo ovvBem) »ivion.

Tevind Otav éva odpa extehel pic ovvBet (Tuyala) xivnon, 6oo mohimhony #ot
va. efvat, Proovpe vo ) Bempenoope 6Tl eival amotéheopa dU0 ®VNOEMY OV EXTEAEL
T0 OOUA TOVTEYEOoVE: MIoS PETOQOQIANS XIVIOEWS OAGXANQOV TOV OWUATOS XAl [0S
TEQLOTROPIXIE TOV OaTOS YUpw amo évay dEova.

Emopévwg, ndBe ouvBetn »ivnom evig owpatog popel va avalvBel oe dBoolopa
QU0 HIVIOEWY, PLOG PETAPOQLXIG KL P0G TTEQLOTQOPLRIG.

‘Orav éva odjua extedei ovvlern xivion, n xvrxa] Tov evépyeia efvar iom ue To dfigor-
oua 1) ms xeviprixajs evégyetas Tov Wy, &6 aitiag g peragoguajs xavijoews tov xat 2) g

aviTixas evégyelag Tov Wy, €€ autiag Tig meQuoTeopuars XIvIjoeds Tov.

Av v eivar 1 TaimTa Tov %EVvipov fAPOVS TOU OWPATOS AT T1) PETOPOQOLKT] ®ivy-
o, Tote 1) ®vnTurt] Tov eVERYELD €E autiag TG PETAQOOLXS MVIjOEWS ToL Bar elvaL:

Av o glval 1 yoviox] TayimTa Tov ospatos 0g 1pog dEova mov dtégyetat and 1o
®EVIEO Pdpovg Tou ®at Ok M pomy adpAveLag Tov ws TTEOG ToV (dLo dEova, TOTE 1 ®ivn-
T} Tov eVERYEL €€ autiog TS TEQLOTQOQLXNS ®IVOEWS TOL Bt lva:

1 2
WK; =-2‘@K L]

Emopévng,  ®ivnminn] eVEQYEL EVOS OMIATOS IOV EXTEAEL 0UvOETN Rivnom Elval:

1 2. 1 2
W:Em-u +58K 20)

3.16.4 Avvauaj evépyeia.

Avvauunj evégyeia evog odpatog ovopdietan 1 evépyew Ty oroio €xeL To
oOpa AGY® ™S RUTAOTAOEWNS TOU (TTUQOUOQPWUEVO O, CEQLO VTG TTiEON) 1)
¢ Béoedc Tov.

“Eva ovomelpmpévo ehamjolo (oy. 3.168) Aéue om €xel duvapun evEQyeL yuomt
WTOQE( VoL EXTIVAEEL TO o Z, dAadi] TO CUOTIERWUEVO (TTORUUOQPMUEVO) EACTI-
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010 PITOEE( (ExEL TV tHOVETITAL) VO TTAQOLYAYEL EQYO.

‘Oray oopa A Poloxeron endvo oe ogucévio entinedo EEy” (oy. 3.16y) Aéue
on €xeL duvapun evEpyela g mpog To opuévio entinedo E,E,, yatl 1o owpa A
WTOQEL VO TToparydyeL EQYO.

Tparypoatind, To odpa A pmoel (€L MV HaVOTTA) VoL avinpmaoeL To oo B,
av arroovpope To vrootjoypd tov E;” Ey', ondte »ou mapdyet €gyo.

Znueivon:

H duvopuai evégyeio Tov ouomelpwpévou eharmoiov eivor 1) EVEQYELD TTOU OQE(-
Aetow omy ®ardoraon (dnh. om ovoreipwon) Tov ehormpiov. H duvapunn evépyeia
gvig opaTog o Poloreton 0 ®Amow MPog v ol €va opttdvrio enimedo eivan
1 EVEQYELC TOL OEAETOUL 0T BEON TOU CAONATOS CUTOU 1XS TLOOS TO ETTEEDO CUTO.
M¢éronon s dvvaunajs evépyeiag.

T va BoeBel €va odpa oe pice B€om 1 rardotaom xatavahdver (amoo@d-
evamoBnxevel) éva €Yo mov magriyaye 1 dUvaun, N omola €pege To oWpa o
B€om 1j omv rardotaon ov Peioxetar. Avtd To QY0 o “amroQEogpd” évar oW,
yia vo. oeBel oe piat Béom 1 pla rordotaoy, eival (0o pe ™ duvopuxij Tov evep-
yeuwa, dMhadn elvan (oo pe 1o €pyo ov 1o B0 o oW PITOEEL Vo “aodboet”
2OTA ™MV ETAVOOS TOV OTV TIEONYOUREVT BEOM 1| OTdoTOION TOV.

Emopévag, yia va petpfioope ™ duvopiny] eVEQYELR EVOS ODRATOS, CLOREL
Vo LETONOOE TO QY0 OV TTa1yaye 1) dlvaun exelivn mov enédoaoe 0to Ow-
pa ( #ow 1o omofo amopEogtnre amd awtd) Yo vo. foebet om B€om 1) omyv notd-
oTtaom omv omoio foloxeTa.
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[ va vohoyioope yia TapddeLypa ™) duvapny] EVEQYELD oV €xEL €var -
Aotpto to omoio elval tevimpévo ratd [, Boloxoue 1o €pyo mov mapfyaye pic
dvivapun, mov ypewdodnxe vo aounBel endvew oto ehatiplo yio va empunruvOel
atd ratd .

To €pyo avtd eivar: W =%K!2. Apa m duvapun] EVEQYELX TOU TEVIWUEVOU
ehamolov xatd [ elvan: Eg = %K!Z.

Znueiwon:
BéBata, 1o Tevimpévo ratd / ehamjolo eival ixavs, CUOTELRWREVO, VO OO~

dwoel €pyo: W = %KI2 , T0 omoto eivou (00 pe ™ duvount] EVEQYELD OV EiYE

10 EACTOLO, 0TV HTAY TEVIWUEVO %aTd .

Emouévag, uropovpe va vtohoyioope m duvapuxy evEQyeLa Tov eAatoiov
OTOV MTOV TEVIWUEVO ®atd [ peTowvtag 1o €pyo W, = -é—KI2 T0 0700 amodidEL
®o1d T Oovomelpwor Tov. Aev meEmer va pag dagevyer 0Tt 10 £0y0 moOv
“amopoopd” 1o eAatijpto otav emunxvverar xard I eivar ioo ue To oyo mov a-

m00i0EL, oTAY OVOTEIPBVETAL ®aTd .
[ va vohoyioope ™ duvapn evépyela mov €xet éva owpa X pe BAoog

B wg mEOg To optovo enimedo EE’, dtav Polonetar om Béon I (oy. 3.16d),
(og vyog h and 1o oputdvrio eninedo EE’), oxentdpacte wg e&ic: To €oyo

7oV modyeL pic dvvaun F , Yo var EQEL 1o owpa antd ) B€on A tov 0pllo-
vuov emutédov EE” om Béom T, elvan W = |F| -h =|B| -h.
Apa 1 duvapni evépyela Tov owpatog otav folozetat om Béon I wg mpog

1o eninedo EE” elvau:
M
r O z

L
Bt
h
%
E A E
WW/
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ITgoaoyij:

H duvopunn evépyeia evég 0dpatog avagEQeTal mg TROS Ve 0pLLGVTLO €-
mimedo 1 wg meog pia ®atdotaot Tov. H duvapxn evépyewa evoe odparog, n
omola opelheTal o Papimra (evEpyeLa BEOEWS), NETOEITOL WG TTOOS €Val OQL-
Covro emimedo (emimedo avapopdc) oto omoio dexduaote 6t 10 odpo €xeL
duvopunri evépyero pmdév. To emimedo avagopdc 10 opitopne avBaipeta. O

wnog Ex = B-h (1) mopéyer m duvapnn evépyelo odpatog fdooug B , 6tav
anéyer xard h and 1o opldvro eninedo EE’, 1o omoio opioape we eninedo
aVopOoQdc.

Zmv ovoia o Timog (1) maeéyeL 1o €pyo Tov Pdpovg B tou ovpatog Grov
avtd petoxveitan and m B€om tov I' oto oplldvio eminedo oto omoio deyd-
naote 6n 1o odpa €xer Ex = 0. To €épyo awtd eivan Betxd 1 apgvnuxd €@’ 6-
oov avriotoyya 10 owpa Peloretan exdvem (h>0) 1 ndtw (h<0) ané to 0plo-
vio enimedo avagopds (6mov Ey = 0). To eninedo avagopds to opitope (to
emmAéyopue) avbaigeta, yiati ota ddgopa Quord avopeve dev pog evola-
QEQOUV OL TLWEG TG OUVOULKRNG EVEQYELNGS, OAAG PGVO OL HETABOAES TG,
Znueivan:

EA<0, dnhadn duvapunn evépyewr evOg OMUOTOS CQVITIXT] ONUOIVEL, OITtAd,
ot M duvapny EVEQYEL TOU OWOUATOS E(VOL WXQGTEQY OtG EXE(VY TTOU E€XEL
otav Poloretal 0to emimedo avagopds, To omolo Bewonoaue mg agemoio TV
UETONOEWV PG,

"Eva odpa patag 8 kg Poloretar péoa oe éva mnydde fabovg 10 m. IMdon
elva ) duvapnr] Tov EVEQYELX WS TPOS TO CTOULO TOV TINYadLOU;

3.16.5 Oedionua drarnerjocws Tg unyavixys evéoyeias.

"Eva oodpa eivar duvatdv va el ovyyeovms duvapux evépyeta (Adywm g
B€oewg Tov 1| AGY® ™S ROTAOTAOEMS TOV) %ot xvnuxy evépyela (AOym g
T UTNTAC TOV).

Tevind, 1 duvapun] evépyela eVOg COUOTOS IITOQEL VOL LETATOETIETOL O KUIVITL-
#N] O AVTIOTEOPOL 1) HVITTLAY] EVEQYELG TOU WTOQEL VoL LETOTOERETOL OF duvarpxy).

Av pnyavirn evEpyela eveg OmRatos (1 OUoTIROTOS OWRETWY) OVOUATOE
10 dBpolopa ™G KVNTKRNG o TG OUVOpLIS EVEQYELAS TOV, TOTE LOYUEL TO
Bedonua damenoemg mg pnxavirig evEQyeLag, To onoio opitet ta e&g:

Av og éva ovoTnua ooudrov dev aoxeitar xauia eEwtegixif duvaun xar oto
ovoTua avto ovuPaivovy HETATQOTES TG duvauwxjs evégyelas Twv ooudrov
TOV O€ XIVNTIxXI| %Al avTiOTEOQA, TOTE 1) 0ALI] unyavixi evépyela Tov ovOTIjUa-
105 (0nA. T0 dfgotoua TG duvauIxIs xal TG XIVTIXIG EVEQYELAS TOV) TaAQAUE-
ver (Oratnoeirat) orabeprj, e’ doov dev ovuPaiver uerargomyj avtijs oe diin
uooqrj evépyeias (m.y. Osouornrag, o 0gos OeguoTnra Oev eivar evoToyos aiid
ovvnBiteras).

ITgoaoyi:
"Eva ovomuo copdtmy ovORAteTal pnyavird HOVWREVO 1] ATOROVWUEVO

B,
Lo
)
<
5
10T\

et



190

otav emdve og o6 dev aoxeiton eEmwtepnny dvvapn. I' avtd 1o Bedonua
dromenioeme ™mg pnyavirnig evEpyelag diatumdveTon xot wg eE1G:

H ovvoduaj (oAuaj) unyavixj evépysia evog unyavixd povousvov avotijua-
Tog dtarnpeitar orabegri xatd Ty didoxeta mov ovuPaivovv omoieadmote uera-
TQOMES TNG OUVAUIXIG EVEQYEIAS TOV OWUATWY TOU 08 XIVNTIXY EVEQYELA Xal a-
vrioTgoga, e’ doov dev ovuPaiver peratpomy TG unyaviajs Tov evégyslag oe
omoiadrjmore dAAn poo@r evégyeiag.

3.16.6 Movdda ggyov oo S.I.
H oyéom tov €pyov eivaw:
W =[Fl - [§] -ouve (1)
Av Béoope om oxéon (1) @ = 0°, mpontmtet:
W =[F|-[s] -ouv0° )
Enewdij eivon ouv0® = 1,  oyéon (2) yiverow:
w=[Fl-[s| €)

Movdda duvapewg oto S.I. eivar to 1 N rot povada peroromiosws eivae 1o
1m.

O¢rovrag om oyfon (3) |Fl=1N %o [S|l=1m, op(Coue ™ povada €pyou
otoS.1. mv omolo ovopdCope 1 joule:

W=[F-[SI=1N-1m=1j

Emopévwg, to 1 joule eivar to €pyo mov mopdyetor and dvvoun evég N, g
0ol TO ONUEID EQAQUOYNS TNG UETATOTICETAL HATA VO HETOO %L RATA TNV
rareiBuvon mge.

Hagadeiyuara:

1) Zvpope €va odpa A pe dvvaun F mov €)EL PETEO IFl=1N (ox. 3.16¢)
®at 1o peraroniCope nard 1 m ot ratevBuvon mov 1o €hxope. To €pyo g
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duvapewg F eivau W = 1 i
Anhadn:
W =|F -S| -oovp=1N-1m-oww0° =1N-1m-1=1N-m=1j
2) Zopa €xel pata 1 kg. H yn 1o éhxer pe dtvapn 9,81 N. "Eotw 6t négter

»atd 1 m. To Pdog tov mapdyel éoyo W = 9,81 ).
Anhadn:

W = [F] - S| -ouvep =[BI-[S]- oovp=9.81 N 1m - owv0° =9,81N-m =981 j

Movdda evépyeiag oto S.I.
ATG GhoL TO. TTQONYOUREVO. TTQOXUTTEL GTL YEVIXA 1) EVEQYELQ ROl TO £QYO €-
YOULV TIG (DLEC PHOVADES HETOHOEWS.

Znusiowon:
H povada xuvnuurric evépyelag oro S.I. propel va mpoodioprobei now and v eEi-
owon:

EK=%m-u2 )

H pdta m perpeiton oe kg eva) n tayvmra v oe m/s. Hapaheinovrog Tov apBun-
%6 mohamhaolaoni % omyv eElowom (1), Boloxrope 6t N ®ivnTRY EVEQYELD PHETOE(TOL

oe joule :
2
]kg(l% =1kg-5-=1joule =1j
s
1m’ lN-szi & 5
1kg:——=———1—=1-Nm=1j
52 m s
3.16.7 Movdda 1oyvog oto S.I.
\

H oyéom opiopov mg wyvog eivar: P= =
Movada égyov oto S.I. eivar 1o joule xaw povada ydvou eivar to 1 s.
Apa povdda woyvog oto S.I. elfvou:

P=-‘§-=ﬂi’:ﬁ=1Wan(W)
‘Otav Aépue 6n pio pmyavii €xeL woyy 1 Watt, evvooipe ot 1 pnyavij o
napdyet €pyo 1 joule péoa oe xpbvo 1 s.
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To éva whofdrr (1 kilowatt § 1 kW) »ow 10 1 peyafdrr (Megawatt 1 1
MW) elvar modamhdowo tov Watt:

1 kW=10’ W xar 1 MW=10"W

Znusiwon:
Zmv mpdEn yonowpomotovvat rau ot eErg povadeg:
1) O atpotnmog (1 (mog), wov ovpPorieton pe 1 CV 1 pel PS: 1 PS=736 W.
2) O ayyhdc inog wov oupfohiCeton pe 1 HP: 1 HP =746 W.

3.16.8 Movdoes €gyov wg magdywyes Tov uovddwv 1oyvos (ueydies puovdoes €o-
you).

Kiiofardoa (1 kWh).
Av Beworjoope P = 1 kW zau t = 1 h, antd ™ oxéon W = P t Aapfdvope:

W=Pt=1kW1h=1kWh = 1 zihofatdoa

‘Otav Aépe €pyo €vig %hofatwiov £vvooUpe T0 €0Y0 TOU TAQAYEL puct
pnyavi wyvog evog xhopdrr (P = 1 kW) oe wa vpa (t = 1 h).

Igoooyrj:

Av o pmyaviy wyvog 1 kW Aettovpyijoel ouvexmg pa wea Ba mapdyst
€pyo 1 kWh.

Av 1 (da pyyoavn (oyvog 1 kW) Aettovpyiiogr pion e, OTOUATHOEL YLot
Tapdderypa U0 MUEQES oL EMAVOLELTOVQYHOEL JLOY WQEC, TOTE TO CUVOMXO
£oyo mov Ba mapdyet Ba eivar wdh 1 kWh.

Anhadij 1o £€0Y0 OV TOEAYEL pict pnyov] HECa G€ XGVO t elval TO (dLo elTe
AELTOVQYEL OUVEYWIS Yot YOGV t E(TE dLanEXOPPEVL naTd XoOoVIRA drooTipdTo
ty, ta, ts, ue TV mEovGBeom PEPana ST ty+tr+ty=t.

3.17 Egutijoeig duvapuxiis - "Egyov.

1. Na eEnyjoete yati dtav ot mhavddiol Bavparomolol ondlovy pe duvard xrvmi-
jlata pion okl peydin métpa emdvm oto owua evog avBpwmov, o dvBpwmog dev
mobaivel Timota.

2. Twori mpénel va rotdlope 0m @oEd mou xweitar €vo dynua, Grav Bélope va
ratéfovpe, EVE aUTo Kveltal

3. “Eva Aemgopeio ®tund oto miow pépog otapompévo Aewgopeio. Na eEnyfoete
ng Ba xivnBotv ot emPdres 1wy dvo hewgopeimy.

4, Endvw oe éva odpo aoreiton pio dvapn. Iéte Ba arxoxrmjoet 10 odpo peyohi-
TeQn emrdyuvon; ‘Otay neepel 1§ Gtav ©IvelTan pe e taimra;

5. Mmnogoupe va fpotpe ) pdla evog odpatog, xmeis va 1o Cuyioope;

6. ‘Otav awEdveton n pdla, pe myv oiEnon mg tayvmrag, avEdvovioe To oL Tov
OWUOTOS;

7. Tl6te Aépe 6 éva owpa extehel evBiyoouun opah xivinon, mdte svbiyoopun
OO ETUTAYVVOUEVT 7al TOTE OPCtAY] #URALXY;
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IMowa elvan 1 ®evnmunn ®atdotaon evég vMxod onpeiov, Gtav n ouviotapévn Twv
duvdpewv mov aorovvron oe cvtd ivan (om pe undév;

Eivaw duvatdv va nivijoope €va napotadut oe opllévio dpdpo, Gtay folondpa-
oTe Tdvw o€ aUTd;

Avio dpota avtoxrivnta négTouy pe ™V (dla Taxim e, 1o Eva ot £va owed dyvea
7o 1o dhho oe éva fodyo. Iow Ba rataotpagel TEQLOCGTEQO Ko YLoTi;

Toti dev pwopoilipe va avupdoope TOV EQUTE POg TEOPMVIOS TOV TEOS T ENAV®
LLE TOL XEQLOL HAG, EVE TOV avupdivope pe avammidnom og meog o 80pog;

TNati o GvBpwmog mov Polonetar fuBropévog péoa om BGhacoa oo %ot av Tpa-
Bd ta porhd Tov pog To. endve dev avépyeTal;

MmropovpE VoL ®IVIJOOUE €V LOTIOPGRO OTEAVOVTOS Q0 OTaL VLA TOV omtd (Ldihn
nov Poloreton endvm oTo LTOPOEO; YRdEyEeL TEOTOG var ®ivnBel 101 T0 LoTopGEo;
Aot pévo ou eEmtepunés duvdpels alhdatovy mv xivnuw| ®atdotaon Tou ®.p.
EVOE OOPOTOG, TAG 1) dlvaun TOV PEEVAY OTOUATA TO AUTORIVTO;

"Eva movhi Poioxetal endve oe éva ®hovfi, xpepaopévo omyv dxren evig duva-
uopetpov. IMowa Ba eivon n €vOelEn tou duvapopétpou, ™ oy Tov TO TOVAL
nETAEL A0 TO ®AOVP(;

Av vioBécope 6L yn Piyetal wow ovotéAhetar, Ba petafinOel n yoviow togyd-
TNTC REQLOTQOPS TNG;

Mg prrogovpe va Eexwploope éva avyo feaopévo and éva appaoto;

“Evag yopevmic ndyov neplotpépetal el tov dEovd tou (rataxdpugog dEo-
VOG) PE TA XEQLO TOU 0TV avdtaon. Av QEpeL Ta XEpLa Tov oy £xtaom, Oa av-
EnBel n yoviexrn tayimta neglotogiic Tov 1j Ba ehattwBet;

Ta. 6o aonovv divaun oto odpa pag ol étav ta AvyiCope va xabioope xou
otav ta tevinvope va onrwboipe. I1dte 1o €pyo avnic g duvdpeng elval mo-
QOYOUEVO KL TTOTE KATAVUALORGUEVO;

Aopugpdpog extehel opaij xuxhin xivnon. Av voteBei 6t nvelton o8 peydin
andotaon and 1o ®k€vreo e I'Mmg, xeetdleton va Tov TEOoPEQoE OLVVEXHS EVEQ-
yEw YL va ovveyiter my xivnon tov avmy;

‘Evag dvBpwmog petagpégel £va dépa Bdgovg 8 kgf and 1o wodyelo evdg xmplov
atov 70 60O xaL 0T CUVEXELX otov 30. Metd amé Aiyn woo. petogépeL and to
Lodyew ar’ evBeiag otov 30 dpogo éva dhlo dépa emiong Bagoug 8 kef. Zvyxpl-
vate 1o €pYo Tov fdoovg ot mEwT MepimTwon pe To £pyo Tou fdoovg o dev-
1epn nepimtwon. éte rovpdletal nepLooGTeQo; Ty mpdtn nepintwon 1 om
devtepn wow yati;

H duvapui evépyewn evig odpatog eivan 10 Joule xow n wvnme tov 15 Joule.
IT6om elval 1 pnyoviny Tov EVEQYELD,;

“Eva nhextoonivito avronwvnraxt mopdyel €oyo 150 Joule og 100 sec. “Eva dhho
napdyet €pyo 60 Joule oe 40 sec. ITowo €xel peyaiteon Loy,

Mia ogaipa agrivetar va néoel oto €dagog and tpog 8 m. Zmv agyf €xeL pévo
Suvapuxn evépyeta tom pe 7 Joule. ITéom Ba elvor n pnyaveen mg evépyela Gtav
@OGvEL OTO LaG TOV Tpoug xaL TEom T oTLyp 6mov ayyiCet To €dagog;

"Evag dvBpwrog odnyel pio fdoxra avtiBeta mpog 1o pevpa evég motapov. H
Bdoxa neepel wg mpog Tv axni. [Tapdyel €gyo o dvBpwmog;
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27.

28.

29.

30.

31.

32.

33,

Otav avefdlope éva owpo 08 0QLOREVO YOS, TO £QY0 OV RoTavah@voue eEap-
TdTon and 10 Téoo yeiyopa to avefdlope;

[Mopdyer €0Y0 N PNYOVY] QUTOXRLVITOY, 6TV QTG RWVETTOL O 0pWEGVTLO SPOpO e
otaBepn TayvmTa;

[Mowo eivar 1o €pyo MOV TOEAEYETAL GG TNV ®EVIQOUGAO divaun yia pic whion
MEQLOTQOPY] EVGS ODOTOG;

Na eEnyrjoete yiotl éva avtoxzivito, 6tav otapatd xot Eexvd moMES opEc,
EodeveL MEQLOOGTEQM RAVOLIA TTOOA aV KLVELTOL X WIS OTAOELS.

‘Orov Baditope opltévua, to fdoog pag dev mapdyer épyo. Na eEnyqoete yuorl
HOVQULONOOTE;

Tu €ywve ) evépyewa eveg avehruomipa ov ©viBnxe and vy xoQugr evOg ®Tn-
ploV %Ol OTAUATNOE OTO LOGYELOD;

Ynrdoyel neplmtmon vo petatomiCetal €va onpa exdve 010 omoio aoxeltol pia
Suvapun, zaw n ddvaun ave va pnv wapdyet €pyo;

TNl elvor mo ®ovEaoTIKOS 0 avnpoELrds SEOROS amd Tov 0QLLAVTLO;

3.18 Aonrjoeis duvaprris — “Epyov.

1.

Ze wvntd, tov omoiov 1 pdla eivor m=200 g, aoxeitor duvaun F, mov tov
mPoodideL EmiTdyLVON Hl =3mjs>. [16om elvar avmi n dvvaun;
‘Otav oe €va #vnto aoxeitol otabepd duvaun lﬁ =2 N, 10T AMORTE EMTAYVV-

an I;I =0,5mis”. IT6om eivar 1 pdlo m Tov ®VTOU CLTOU;

Zape pe pala m=200 g extehel oo} vurhnn] ®ivion O TEQUPEQELDL KUXAOU CLKTi-
vag r=3 m zou pe yovioeni royvoma w=0,5 radss. Tlowa elvon 1 ypopuxn ooy
v , | XKEVIQOROAOG emLTdiyuvom ; HOUL 1) REVIQOPGhOG dtivain) Fx tov OONATOG;
Tdpa Poloxeton endve o opllévrio eninedo. "Elrope 10 obpo pe éva ayowvi
mov oynuatiCet pe to opiltévrio eninedo yovio p=60°. To odpa cupetol (olo-
Oaivel) endvo oto optdvro eninedo. H dvvaun mov acmovue WE TO OYOoW( oTo

oW gival, |F| 6N Ildéoo eival To €pyo A g duvdpewng F OTaV PETOTOTIOEL
T0 O ETAVE OTO 0QLEGVTIO ENinedo yia amdoTaon 1S| =8m;

Mnyavij péoa oe xpévo t==8s avefdler fdpog |B| =150kgf oe t"Wog h=12 m.
Iowa eivau 1 LoYUG ™S PWXaviiS;

H woyiig evég nhexrtprot ruvnujpa eivar N=60 W. IIéoo Ba rootioel o »ivnmi-
oag avtde, 6tav epyaoBel enl yodvo t=>5 h, av n pio xhopatdea (kWh) rootilel
20 doayuég;

Kummijpog €xet woyd p=200 hp. ITéom evépyera A Ba napdyel oe ®iloPatideg av
epyaoBel do wpeg;

To onuelo epapuoyic plag duvdpewg ﬁ-:] =10N ypdpetL 16E0 napmilng pirovg

60 cm. II600 épyo A mapdyer n dvvaun i:'. , AV o TOQAUEVEL OUVEYXELD. EQa-
TTOREVT TOV T6EOU Qutov;
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Zadpa mov €yer pala m=3 kg xaw foloretar axiviro og tog h==80 m apy et va
négteL. [owx elvon 1 duvopuar] ®ow moa 1) #vitik Tov eVEQYEeLa, GTav QTdvel oe
tog hy=20 m and my empdvelo. Tov eddgpouc;

[Téon eivar m duvapui evépysia ehampilov Stav €xel emyumuuvBel xoard x=
5 mm; H natevbivovoa dvvapn tov ehamneiov eiver D=70 N/m.

Mnyavip avupdvel oopa tov €xel Baoog |B| =250N pe tovonre v=2 m/s. Na
PoeBel n 1oyvg P mg pmyawvic.

P6da pe axtiva r=0,5 m €xeL vatavepnuévn m pdla me omyv mepupéperd .
IT6om eivan ) pomy adpdverds g we mpog €vav dEova mov eivan nGOeTog oto &-
mined6 me naw drépyetan ad 1o #EVTEo Mg, av 1 udta mg elvar m=>50 kg;

IT6om eivan 1 ohurr] ruvmuurt evépyera Egy, #uhivdpou mov ®uhd emdvm oto ®exht-
pévo eminedo, Grav o dEovdg tov petagépeton pe Toyimra v=10 m/s xaL 0 ®U-
AMvdpog meplotpépetan yipw omd tov dEovd tou pe yoviaxy toxvmra o==80
rad/s; H pomi adpdveiag tov wuhivipou wg mpog tov dEovd tov eivar =100
kgm? %o 1 péta Tov xuhivégov efvan m=200 kg.

Pd@Bdog otpépetar yipw and tov dEovd mg pe yovioxi toyximra w=20 rad/sec.

IMowa eivan m wvnunn mg evépyeia, Ex #ai, 1 otpogoppi mg G, av n pomj a-
dpdverds mg we meog Tov GEovd g elvar ©=125 kg.m’;

“Eva modrihoto pdtog 60 kg xow éva avroxiviro patag 1600 kg #votvrow pe myv
O Tayvmra (20 km/h). Na ovyxgBoiv o oppég tovs.

H tayimra evég odparog pdtag 0,2 kg eivar 19 m/s xaw og ypbévo At=2 s dumha-
oudCerar. To odpo wveiton evbiypappa. 1) IIéom eivar n petafol ™mg opwiig
1oV owporog; 2) Yroloylote m divaun mov mpordheoe m petafoh] mg ogpig
Bewpivrag Ot elye oTabepd pétpo.

Ze odpa pdlag 20 kg dpa dvvapn 110 N. To odpa Poloreton agyind oe noepia
#ow AGyo me duvdpeng amoxtd toyiTnro. PETEou v petd and yodvo t=6 s. Na
BoeBel: 1) To pérgo e emrayivoews Tov owpatos. 2) H tayimrd tov (tehui)
UETA ard YeOvo t=5 s naw 3) 10 PETEO NG TEAXIS OPWS TOV.
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MEPOZ AEYTEPO
AKOYZTIKH
KE®AAAIO TETAPTO

MHXANIKA KYMATA ("H EAAXTIKA KYMATA)

4.1 EMootinég duvapelg, £VvoLo Tov Py ovizoy XURaTos.

H dopn tov ehaotinodv copdtov eival TETol GOTE AV TO TOUATO Q-
HoepwBolY amd Vv emidEUON OUVANENS, Ol TOQUUOPPWOOELS TOVS Ba eiva
magodixes. Anhadi av pia divaun mpoxrahéoer ®Amolo TEEAUGQPWON OF EVal
EAOOTING OO, TOTE POMS OTapaTioeL va emdpd mdvem Tov 1 dvvaun avni, 10
onpo. etavoaxtd (Eavafoiorel) Tov aQyird Tov Gy%o ®at axrjuc. Avto ogeike-
T oMV avdmTuEn duvdpemv petaEl twv doprav AMBwyv tov odparog (dnhady
TV LOQIWYV, TWV ATOUMV ROL TWV LOVIOY TOV) OV TEVOUV VO TO ETOVAPEQOUY
omv agyxy Tov rotdotaon. Tig duvdpels avtés g ovopdlope edaotixés dv-
vdueig.

Zta ehaotind owpata ®d0e datapayy e B€oewg Looppomiag evag onuei-
ov tovg duadidetan, €€ autiag ™mg avomtitews Twv elaotirdy duvduemy, and
onuelov og onpeto Tov owpartos. Eni mhéov, av 1o odpa elvar opoyeveég rat
106100, 1 drataporyr Oa dadidetar pe myv e Tayvmra mEog Gheg TS xa-
tevBivoeLs.

Tevixd, otav Adus unyavixd xvua evvoovpe ®a0e dwaragayn (xivnon) n o-
moio dradideTan amd onueiov oe onueio evig ehaoTinol péoov €§ attiag Twv
eEACLOTLROV OUVANEWY.

4.2 llewdpota ragaxolovdijoews g duddoewg mag draragays.

1) H hexdvn mov gaivetal oto oxfjpa 4.2 neptéyet AMyo ved. H ehevbepn emupd-
VELO, TOU VEQOU TG Aerdvng oupmeQipépetal oov shaotiw pepfodvn. Tomobetovpe
omV ETPAEVELD TOV VEQOU Jurod roppdtia gperhov. Tapdtope v foeun empdveLa
Tou vepov ot €va. onpeio O pe m porbewa evég duamaocdy (1 plyvoviag oto onueio O
OTayGVES VEQOU 1 oToryovOpeTo). Ilapampoipe 1éte Gt 1 datapayy mov dnpove-
youpe oto onpeio O dadidetar oty eheiBeQn EMPAVELD TOV VEQOU |LE TY] HOQEPT] OUO-
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HEVIQWV ®UrAY, IOV €x0VV (¢ ®EVTQO T0 amueio O. Mapammeovpe axdun 6t oL peh-
Lot xwvouvran, dpwg dev agyovv 6hot ouyypdvag my #ivnor tovs, ahhd mpdta apyi-
CeL va wveiTan o A, ¥otepa 0 B #.0.x. A6 avtd ovpmepaivope 6t 1 apyir dorapa-
¥ dradideTan pe wdmola TayiTnTa, agoy YeeldleTal »dmolo Xo6vo yia va dradobel ot
oplopévn ardotaon. H duddoon avni me dratagoyic lvan €va pnyovid wipa.

2) Méoa og #Mvdpo, oV 010 €va Tov Ao vdpyeL €upolo, €xope PaAeL adplo
(oy. 4.28). Av petaxwiioope andropa 1o €ufolo, dnuovpyeitor péoa oto afplo pic
epLoyn awEnpévng rou pio mepLoy ehattmpévng murvomrac (méoswg), mov duadide-
TaL HECT OTO AEQLO JLE HATTOLOL TOU TN TOL.

3) Z1epedvope 10 Eva Axpo EVOS OXOWLOY, EVH T0 GALO TO HQUTOUUE UE TO YEQL
HOS. AV %IVIJOOPE TO (XQEO VTG AMGTONN TTOG TO ETLAVM, dnpovgyeitan pic Siotapa-
¥, 1 omola dadidetar ®atd puixog Tov oxowol mpog ta dekud. Zto oyfua 4.2y ma-
povatdfovrat §o dwadoyrég edvee (do orypdtuna), ond T 0NOlES TPOXRUMTEL GTL
n dataay, 1 omola dSnpuovpyibnxe 0to dxrEo Touv oxowtoy dadidetan ratd Pirog
10U WE(g vo petafinbel o oxfpa . And 1o (o oyxfpo TporinteL Gt M dortapoy
oto onueio B Ba eivar Gpota pe ™ datagayr oto onueio A, pe m Sagpopd ét do-
dadcbnxe Alyo xpdvo agydtepa. IMapampeoipe dnhadi éu xatd ™ duddoon g da-
TaQaxNs Gha ta onpeia Tov oxowol exterovy dtadoyird v (dia axpLfas wivnom.

Ly, 4.2p.

Ly. 4.2y.
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4.3 Katd tn duddoon tov xvpdrov dev yiveton peragogd vAng.

Xapoaxmowonxd eivar 6t ®atd T dddoon Twv pyavirdy — 6mwg ot O-
AV — TV RUpdTwv OV YIVETOL HETAPOQA UANG, AAAd novo 1 tahdvinon evog
vMxoU onpeiov Tov PEcOV PETOOIOETAL OTO EMOUEVO %.0.%. Anhadn T VMxG
onuelo Tov eEAOTIROU PHECOV (ODUATOS) TAAAVTGVOVTOL YUp®W otd ™ B€on -
00QEOTIOS TOUG KAl Ol TOAUVTIHOELS QUTES peTadidovial amd 1o €va 0to GAho.
Emouévwg, xatd tn 01ddoon evog unyavirov xUNaTos HECA 08 EAATTIXG UEOO OEV
HeTaQEpeTaL vAn, aldd uovo evépyela amo onuelo oe onueio Tov oduaros. H e-
VEQYELD auTy Elvar 1 ®vnTxi] xow M Suvopuxy EVEQYELD TWV VMKXMV ONpEiwY
mov Tohavtwvovtal. Tnv eVEQYELR aUTiV TV «TQOCEEQEL» 1 TNYY| TWV KUNA-
TOV OTeL VMKRA OMpEln TOV EA0OTIROU OMROTOS TOV Elval ®OVTd 08 cutiv (YEL-
TOVEUOUV PE CUTHY).

To 6 dev yivetan petagopd UAng watd ™ duddoon evig ®OpaTog, Wropov-
ue v 1o domotdoope, av OEOUE QG ®oppdtic @eMOU OV ETQAVELL
VEQOU %ot HETA dMUOVEYNOOUE €va ®Upa, PLXVOVIOS RATAROQUEPO OTO VEQG
£va opapidlo. Oa TaEATNEHOOKE TOTE OTL TOL ROUPATLO TOV PEANOD dEV peTa-
#vouvtat, aAAd Tohavtevovial yipw amd pia B€om.

4.4 I'vboeig otnpikenc.

— IepLodixn »ivnon ovopdletar n ®ivinon evég ®xwyntov, 6tav To ®#vntd Aappdvel
(amoxtd) v (dra BEom raw myv (dra Toimra (ratd pétoo, dieviBuvon rar gopd)
avd (oo ypovird dieomiporc.

— Takdvioon ovopdetor 1 »ivnom evég xvntov, étav: o) Eivaw teprodunn zau B)
TO #VNTO PETAXIVEITOL ETAVY O rAmolo yoouuj exatépwbev (deEid-aprotepd)
juag oplopévng Béoswg mov Bewpelton wg BEom woppomiog avtoy.

— Zrpogur tohdvrwon ovopdletal i Tahdviwon g onoiog 1 Teoyud elvan T6Eo
TEQLPEQELAG HUXAOV.

— Tpappuxr Tohdvimon ovopdLetan 1 ®ivnom evig xivntou 6tav: o) Eival neguodi-
%1, B) 10 ®vNTo petaxwveitor exatépwbev (deELd-apLotepd) pag oplopévg O€-
gemg ov Bewpeitan wg Oéom wogpomiag autol xat ¥) N TeoyLd Tov elvan evBela.
Me dha Adya, yoouuxi toddviwon ovopdfetolr n tohdvinon, mg omoiag 1)
To0yLd eival evBeia.

— IMepiodog T pog mepLodirig ®ivijoewe ®vntol ovopdietal o edévog Tov peco-
Aafel and ™m oty rov 1o ®vnTd diépyetar and éva onpeio ™S TEOKLAS TOV
uéyoL m oryp ™mg apéong endpevns enavédov Tov oto (dlo onpeio, ohhd row pe
v (dro Togtoya (vord péteo, dietbuvon xat poed).

— ZuyvomTo. v o TEQLOdKIG “VIjoEmS ®uvntoU ovopdletal o apuBprGs Tov eXpEd-
CeL méoeC oEC To ®vNTS o povada Tov Kedvou maipvel (amoxrtd) v (due Béon
Ao e ™V i oot (ratd pétpo, dtevbuvon nal popd). Emopéva, n ovyvém-
10 g TEQLOdLKIS RIVIOEWS EXPEATEL TOV 0OLBNG Tv TAowWY ETavValPERY TOU
QaLVOpEVOY, IOV ouvtehotvrar ot povdda Tou xoévov. Amd tovg oplopots twv T
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1

O V TQOKVMTEL 1) OYOm;: |V = =k

— TTAdtog pog yoouuxis tahavidoems ovopdietar n amdotaon pag axpaiog 0¢-
OEWS TOU OWNHATOG OV exTelel TV Tahdviwon amd ) B€om woppomniag tov ()
HEYOAUTEQN ATOPARQUVOY] TOV GwG AENE).

4.5 Andr agpovirt taldvreon (1] anhn agpuovixi] xivion).

To #uvnté M ziveitan meproduxd petakl dvo Béoewv A nau B (oy. 4.50.) ov
€xovvV andoTaon 2X,.

To onueio 0, péoo tov AB, hapfdvetor wg 10 oMueio avagoeds g *vij-
OEWs ToU ®vnTov M, eivan 10 %€VIQo ™S TAAAVTIDOEWS TOU XvNTOU %o Bew-
QELTOL WG TO ONUELO LWOEEOTTIOS TOV.

‘Otav n amopdxuvon x tov zvntov M ané 1o 0 didetar and myv eElowon

[x=x, nt (0t +¢)|

Aépe 6t vivnom tov M eivaw yoauuxj aguovixj taidvrwon (1 o aguovi-
) wivmom). Andady yoouuxy aguovirt tahdvrwon ovopdCope pic gvBv-
yoapun %xivon mov €xeL wg yoovixij Elowan mv &g oxon:

[x =X, u (0t +)] 1)

6mov x m améotaon (n amopdxouvon) mg BEoewg Tov xvnTov M and to on-
peio 0 petd amé xodvo t and ™ ouywi mov agyioape vao m peTgovpe [t1o X
wropel va Aapfdver TES amd (—X,) Eng xat (+X,)], Xo T0 TAGTOS T™C TAAOVTGH-
oewg, dnhady n peyorvtepn Ty g amopargivoewg tov M and to 0 [to X,
hopBdvetar TAVIOTE WG OETRG KoL CUYRERQUEVA |—X,| = |+ Xo| = X,], (0t + @)
1 @Aom ™S ®Vjoems Tov M %o m 1 ®urhxry ouyvoT|Te ™S TOAAVTHOENS.
Hagarnerjoetg:

1) Tw t = 0 éyope: (ot + @) = ®-0 + @ = @, Mhadj ya t = 0 pdon ™mg
tohavtwoewg eivan @. H @ ovopdfetan agyunn @don mg Tahavidoews.

Enopévag ywa t = 0 ané mv eElomon (1) mporvmrel n) eElowon:

Xy =X, MUY ()

H oyéom (2) onpaiver 6t xatd m yeoviry oty t = 0 n awopdxouvon ton
M dev eivar undév, dMhadn m xeoviri otryp émov agyilope vo petgolue 1o

'I"t.|.)ﬂ<
o

o T ——

Ly. 4.5a.
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¥006V0, T0 M €yeL 10m pio aopdnouvon ( Xy).
2) Av n ooy @don eivan pndév (@ = 0), tote €xope:

X = X, (Nuot + @) = X, (nuwt +0)

o)
3) T v murhear ovyvémra () ™S TRAAVTIAOEWS LOYVOUV OL OXEOELS:

W = 27V (4)
RO

2n
= =
T

()

An6 e oxgoeig (1), (4) »au (5) happdvope:

|x=x0'q|.1(2mrt+cp)| RO x=xnnu[%+q)] (=0)

Ané g oxgoeis (3), (4) nau (5) mpordmrouvy:

[x=x, i (2mvt) | e X=xonu(2%tJ (p#0)

ITgoooyij:

ToviCope 61 10 X o™ oYfon (3) dev maQLOTAVEL TO OUVOMKG dLdomua. To
omoio draviel To xvnté M péoa oe xodvo t, alhd ™V amopdxuvon Tou petd
omd Xo6vo t omd T oTyp ExnviioEdg Tov amd T B€om woppomiag.

Tayvrnra ooparos wov extedei amf aguovisyf Taldvroo.

‘Otav €va onuelo exteAel amhi aguoviny taldviwon (oy. 4.58) mapam)-
povvral o eErg:

1) ‘'Otav 10 %vn16 Poloreton om B€om wopomiag tov Z, (REVIQo ™S Ta-
MvTOOoEWG), TOTE TO PETEO TG TaUTTAS Tov AapPdver ) peyaivtepn Tuy.
Anhadi, otav n amopdreuvon Tov ®vntol eivarl undév (x = 0), Téte 10 PETEO
™G To VT TAS TOU TalVEL T PEYOAUTEON TYY] (Vpy).

2) "Ortav 1o #mvnT6 Poioxeton ong Béoeig = now X7 (anpaieg B€0eLS), TOTE TO Pé-
TEO MG TaXUMTAS Tov Yivetow pndév. Anhadi}, Stav 1 ATOPEXELUVOY TOV XVNTOU
€xEL TO PEYAAITEQO PETRO TS (Xo) TOTE 1) T UTTd TOL YiveTtaw pndev (v = 0).

3) TN g evdidpeoes amopaxrpuvoels ovupaiver to €Efg: ‘Ogo avEdvovron

C oM
™
(=]
c
3
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TO. HETQO TWV OTTOPAXQUVOEWY TOU #vnTov, ehattdvovial avdloya to pétoa
TWV AVTLOTO{Y WV TAVTHTWY TOV.

ZUYHEXQIUEVE, OTNV QUTA] CLEUOVIXY] TAAGVTWON 1) ATOPAKQUVOT %O 1) TCL-
yUTTa Tov ®ivnTol mapovaldtovy duagopd pdosmg 90

v=v M (ot +90°%)

(Vo = Umax)
4.5.1 Evégyeia amiov aguovixov Talavrori.

Andos aguovixos talavrotijs eival, yio mapdderypa, vaxd onueio oto d-
7100 ehampiov, Tov omoiov To dAho dxpo eival otepempévo arhdvnta. Ocw-
potpe 6t To ehatrjoro dev €xel pdta xow 1o vMxG onpeio dev alinhemdod ne
GMha oodpoTa.

Av tpafriEope 10 VMRS onuelo rat 0T OVVEYELR TO agrioope eAeUBeQO, TO-
1€ aut6 Ba extelel amhy agpoviry tahdvimon, didt to ehamijglo aoxel oto
v onueio oe omoodNToTe ONUEID TS TEOYLA TOU —EXTOS QTG TO REVIQO TG
TOAAVTOOEWS TOU— dUvapun, 1 omoin TEIVEL VA TO ETOVOPEQEL OTO %EVIQO ™G
TOAOVTOOEMS TOV.

To vAx6 onpeio oe ®ABe onpelo ™G TEOXLAS TOU, EXTOS OIS TO XEVTOO TG
TOAOVTDOEWMS TOV, ExeL duvaprn evépyeuwa (Ey).

Entiong, 10 vMxd onpueio mov extehel amhij copoviry Tohdvrwon oe omoodii-
mote B€am g TROYLAS TOU, EXTOS TwV arpaimy, £xel row xvnuri evépyeta. (E,).

H ohuri pnyavern evépyewa (Eq) v omola €xet éva vAré onpeio mov -
®rerel amh) appovirn toldvrwaon o onoladiote BEon g TooY LA TOv Eival
{om pe to dBpolopa ™M duvapuris raL ™S RVNTKIIS EVEQYELOS TTOU €XEL O
Béon avm. Emiong, 1o vAd onueio mov extelel amhj appoviry tahdviwon
€€l o€ OAeg Tic BETELS TS TEOYLAS TOU TV (Sl ohxr] pmyavixi] evépyela (ya-
Tl Oewgovpe 6T xatd ™V TOAGVIWOT YIVETOL PGV PETOTOOT TG duvauuriig
TOU EVEQYELOG OF HLVNTIXY EVEQYELXL KOl AVTIOTQOQQ).

Anhadij yua #d0e BEom Tov vAxoU onpeiov woyveL 1) oyfon:

)

Evpeon mg ohrig pnyaventis evéeyelas (Eqx,) tov vAos onueiov dtav
Boloxetor onig axpaieg BEoels g TEOYLAS ToV: ZTIg axpaieg BEoews ) TayvT-
T0. TOU VAM®OU onpeiov elvon (on pe undev, OUVERMS 1 ®VNTLRY TOU EVEQYELRL
otig Béoeig avtég elvar undév. Emopévag €xope:

EKJQ = U (2)
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Loyver n oxéon:

Eano = En,xo + EK.xo (3)
An6 1 oygoeis (2) na (3) happdvope:

Eox, =Eax,

“4)

H duvapuni evépyeia Tov vMxol onueiov otig axpaies BEoeig elvat:

Epx, = %Oxﬁ %o

Ea.xn = '%'m wzxtzl

©)
A6 g oxgoels (1), (3), (4) »ut (5) mponintel | oxéon:
Eq, = %m wlx (6)

Etpeon mg ohig pnyaviriig eVEQYELAS TOV vAxoU ompeiov Gtav Poloxetal
oto %EVIQo g Tahaviwoews Tov. H duvapuni evépyeia tov vhrot onueiov
Grav Boloreton ato vEvipo Tahavidosws, onueio O (x = 0) elval pndév:

E,.=0

(7)

H ohxrj pnyavizi evépyewa Eg, TOU VAot onueiov drav Poloxetor oto
#EVTRO TOhaVTWOEMS Tov onueio O (x = 0) eivar:

Eo]\.o = EA,D + EK.D

8)
An6 g oxéoeis (7) rau (8) Aapfdvope:

Eyo =0+ Ex,

Eao =Eko ©)
H Eg, eivow:
1 2 2
Ex, =2 M Uy =Emm'xf, (10)
A6 g oxéoeig (10) xan (9) hapfdvope:
Eago =lmw2x§ (11)

Am6 g oxéoeig (6) non (11) ovvdyetol Ot g odixaf unyavixiy evégyeia evog
vAxoU onueiov o¢ omoladijmote Oson g TeoYIdS TOV £ivar:
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Ea = %mmzxﬁ (12)
ITgoooyij:
Ioyvew n oxéon:
® = 271y (13)

An6 g oxgoels (12) o (13) mpoxvmrer n oxéon:

Ea. =%m(2:rw)2 %5

pel) E, =2mn’vix? (14)

A6 ™ oyéon (15) ouvdyovra:

1) H ohnrj pmyavixr] evEQYEL EVOS VAMKOU Onueiov mov extehel amh ap-
HoVLXY TOAGYTWOT Pe Pic OQLOREVY) (OUYREXQIUEVY) ouyveTTa V Elval avdlo-
Y1 TTEOS TO TETRAYWVO TOV TAATOUS TG TOAAVIWOEWGS ()

2) H ol pmyovirn evépyewa €vog vMxou onpeiov mov extelel amhi ap-
povixtj TaAGVTWON PE €va OQLOUEVO (OUYREXQUUEVO) TAGTOG X, Elval avdioyn
TOOG TO TETQAYWVO TG OUYVOTNTA TS TOAAVTHOOEWS TOV V-,
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KE®AAAIO ITEMIITO
ETKAPZIA KAI AIAMHKH KYMATA

5.1 Iy sopdrov.

“Eva »ipo mpoimoBEter vdmowa iy mooaywyns tov, dMniad pio eEmte-
owny awtie, 1 omota Ba TEORAAETEL 08 OQLOPEVA VAA onpueto (OwpdTict) Tov
ghaoTinov pécov Tahdviwon (duatdpakn me woppomiag) xat 1 omoiw (owtic)
Oo mEOOEEPEL OE QUTA TNV EVEQYELX TNS TAAAVTIDOEWS Tovs. Evvinrto elval 6t
a0 cwpdTo autd yertvidtovy pe mv pyr. H o éve tahdviwon duadideton
0g Aot Tat GAAGL COPATL TOV EACOTIZOU OWROTOS 0TS TA YELTOVIXG TOuG €E aut-
TIOG TV EAAOTIXOV OUVOEOUWY TTOV VITAQEYOUV RETAED TOUG.

5.2 Anhd appovird ®opata (1§ nuitovoerdry).

Av 1 datapayy mov dradidetar eivar ath appoviry TahdvTwon, TeTe To
0P OVOUATETOL ATAd aguovixg.

Me dhha ASyuon

Appovird 1 nuitovogtdn viparta ovopdtovrol to ®ipote ota ool Gha o
onuelc TOV EAOTIROU PECOV EXTELOTY atAr] appoviny Tahdvrwon.

AV 10 470 A 1oV TEVIWUEVOU ayYowviol teBel o appoviny Tahdvrwaon, Bo
dmuovpynBel €va apuovind xipa mov Ba ddidetar oto oxowl pe ndmowa
Toyvmra (oy. 5.2a).

Av omv em@dvela vypov ov neepel piEope opapidia o ratdiinla oo
XQoVixd draoTipata, Tote MMULovEYEiTaL 0TV ETLPAVELR TOU VYQOU €Vl TTEQL-
OV AEUOVIRG xupa (oy. 5.28).

Av avayrdoope 10 €uforo Tov ®UAIVOPOU OV TEQLEEL QLEQLO VOL EXTEAEDEL
omhMi agpoviy Tahdvimon, o pépla Tov agpiov Bo extehoty Tahdviwom Tov
{dov mhdroug #at mg g dievBivoews. Anpovpyolvial €10l HEoa OTO QEQLO
TEQLOYES AVENUEVS TECEMS (TURVUOTA) KOl TEQLOYES EAATIMUEVNS TECEWG
(cpondpara) ov Ba dradidovrar oto agplo pe ogLopévn Tayvmra (o). 5.2Y).

Hagarijonon:

Zm ovvéyela Ba eEETAOONE OQLONEVES TEQUTTWOELS COUOVIXWV KURATWY,
7OV E{vaL OL TLO CUVNOLOPEVES KOl OL TTLO OTTAEGS.
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Iy. 5.2p.

Ex.5.2a. Ly. 5.2y.

A

-OMOMOMOMOMOMYMOMOMOTO OO~

I >
1>

Iy 5.3a.

5.3 Eyxdgowa xvpata.

‘Otav oL ToMVTDOELS TOV VAMXWY ONUElWY TOU EAAOTIXOU UECOV YivovTal
oe dievBuvam vaBem mpog ) dieviBuvon ratd mv omola dadidovran Ta xipa-
10, TOTE TOL ROPOTC AEYOVTOL EYXdgota.

T var RoTavoOopE TO PNYOVLOUGS e Tov omoio dnpovpyotvror xow duadi-
dovrou Ta eyrdooLe ®Upota, Tagabétope Ta O RATW:

210 oyijua 5.3a Bswpotpe g opaipes oav peydha oopdta (). poola) &-
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Ly. 5.3p.

vog ehaotiroy péoov. Ta ehamjora EaOPaAItovy Tig EAOTIRES DUVANELS TTOU
ao®oUVTOL HETOEY TWV CWUATIOV TOV EACOTIXOU OOUATOG.

Extpénope (oy. 5.3p) 10 exnpepes A (10 mEWTO OWUATIO) RATA 0QLEGVTLOL
devBuvom, Onradn nabeta mg X'x now 1o agrivope eLeiBepo va TahavimBel.

H devBuvom duaddoewg Tov wiparog eivar 1) x'x.

IMapampeotpe 6t now oL VIOGAOTES OQaipes (owpdtia) pe xdmwowa xabu-
otépnon (AGyw adpdveilag) tTohavivvoviol ®ABeTa g XX ot axplds Ue Tov
{d10 Tedmo mov TahavrdveTon 1 A. Anhady €xope €va eyrAEOL0 EAOOTIRG RU-
na. Emiong mapampeovpe dt dnuovpyoivior «épn» ABIAE, IKAMN xat
«roMéc» EZHOL

5.4 Avopajxn »ipota.

‘Ot oL TOAAVIWOELS TOV VMA@V ONUEIDV TOU EAAOTIROU PECOV YIVOVTaL
®OTd TV (O drevBuvom, ratd tv omoia dadidovrar Ta ®ipota, ToTE TA KU-
poro. Aéyovran deaurjxn. Tia vo XaTavVOYOOUE TO PNYOVIOUG ™S dnuovoyiag
%ot OadSoewg TV draprwv VATV TAQOOETONE TO TTLO HATW:

Z10 oyfua 5.30 TG TEONYOUREVIS TAQAYQAPOU EXTQETONE TO EXHQEPES A
(To mEWTO CwpdTo) ®atd ™ devBuvon daddoews Tov nipaTog (dMA. noTd ™
OievBuvon x'x) now to agrjvope ehetBepo va tahaviwBel (oy. 5.4). INapoam-
QOUME OTL %Ol OL VTGAOWTES OQaiPES (Cwpdtie) pe xdmowa xabvotépnon (Adyw
adpdvelag) Tahavrdvovror xatd m devBuvon XX xau axuds pe tov do
10670 OV TOhaVTAVETOL 1) opoipa A. Anhadt €youe €vo dudunreg vopo. Emni-
oG, TaEOTNEOUKE ATt dnpovpyotviat murvadpata BI' now apowdpata AB, TA.
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Iy. 54,

5.5 Tayvtnra duaddoeng ®ipatog.

Tayvryra diaddoews xvpuaros ovopdlope 1o tnhixo Tov daonjparog S oto
omoio diadidetan To #ipa péoa o€ XEOVo t dLd ToL XEAVOU AUTOV:

)
t

V=

Ilgoooyrj:

[ v Tayimro duadéoews »ipatog woyvovy ta eErg:

1) Evtdg opoyevois ®at Lo6Teomov ompatog 1 taximra avnj ivol otabe-
o1} »aw aveEdpmm g dievBivoswe daddoewg Tov RUPATOC.

(Oupoyevég odpa eivar avté Tov 0 OAn ™V €xtaon Tov €xeL otabepn mu-
wvomta. Iodrpomo odpa eivar avtd mov ragovodler g dieg Widmteg ave-
Edpmra amnd ™ dievbuvon.)

2) EEaptdrar and tg idmres 1ov péoov diaddoems Tou xipatog. Anhadi
elvan dragopetni| ota didgopa péoa.

Iagarrjenom:

Ze anhéc nepurtioews wov epels eEerdlope €dd M TaxUi™ T TOV OWROTOS
glvan aveEGEmMm ad T ouxveTnTa TOU ®UPUaTog. AU0 RUMOTO PE OLOPOQETL-
%€g ouyvomreg prropet va duadidovran oto idio péoo pe my dia Tayvmro.

5.5.1 Qxvrra.

Katd ™ duddoon appovinol ®Upatog, 1o CwpdTia Tov HECOV OTo omolo
drodideTan extehovv Tahavidoeis. H tayimra me tolavidoews evog tuyaiov
owpatiov Tov péoov mepl ) péon B€om woppomniag Tov ovopdletal wxvTyra
TOV OOWUOTIOV QUTOU.

Tovitoue 6m Hev mEEMEL Vo OUYYXEETAL 1) WXUTTAL UE TNV To UTTa dradSoemg

VB2,
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tov riparoc. H tayimra duoddoemg Tov ®ipatog eival 1 taxdmTa Be v omoia
dradideran n drarapoyn A cwpdTio ot COPATO, EVEH wriTTOL Efvan 1 ToiT-
10 TOAAVTDOEWS EVOS OwpoTiov tepl ) puéom B€on wooppomiog Tov.

5.6 Xogoxtnorotizd otouyeino ®UpHaTos.

a) Ilegiodog xvuaros.

Kotd ™ diddoon agpovirot »ipatog to vhrd onueio. Tov eEAAoTHoy pé-
oov extehotv appovirés tohavtdoels. O tohavidoelg autég €xovv pio ov-
yrexouuévn mepiodo T. ITegiodo vEg appovinol xijuarog ovopdlope my mepi-
080 1V Tahavidoswv T mwov extelotv Ta VAMxd onpeio Tov ehaotrold péoov
®atd ™ duddoom Tou ®HpaTOC.

Hpoaooyij:

H nepiodog evig ®ipatog eivon (on pe mv weQiodo g mnyrg Tov xipatoc.
B) Zvyvornra xvuaros.

Svyvornra xvuarog ovoudope ) ouvemTo TWV TAACVIMOEWY V TTOV EXTE-
AoUV T VAKG onueia Tou Ehaotizod pécou xatd m duddoon Tov nipatog.
Ipoaooyi:

H ovyvémra evog ®Opatog eivan (om pe m ouyvémra me mNyng Tov ®Upatos.
Hagarrjenon:

H nepiodog T evdg #ipatog xow 1 ouxvemtd Tov ouvd£ovtal He ™) yVwoTy
pag oxEon:

T=l
-

y) Ilidrog xvuaros.

TTAGTOC X, EVOC KUPOTOE OVOUALOUE TO TTAGTOG TV TAAAVIWOEWY TTOU EXTE-
Aovv Ta vAMrd onpeia Tov EAaoTrol péoov xatd T dLddoon Tov KVUATOG.

Svvorrixd: Tepiodo T, ovyvomta v #an TAATOS X, EVOS GOUOVIXOU KUpL-
10¢, ovopdLope Ta avrioToryo PeYEDN TwV TAAVIDOEWY OV EXTEAOVV TaL VAL-
% onuelo Tov ehaotuxol péoov ratd ™ S1ddoom Tov #UROTOS.

d) Mijxog xvuarog.

Oewpovpe pice oe1pd Vxdy onpeinv evog yoapuxol eAaoTixol PEoOV
oV PG Logomovy etdvw ot pic evbelo Yooy, ©€toue oe ypoupurt
appovi TaAAVTmon éva OWPIETIO Tov EAAOTIXOU OHMOTOG KoL E0TW 1) TEQIO-
doc m¢ Tahavidoeng avnig 6t eivaw T. Enewdn ta owpdmia »abe owpotog
xouv adpdveLa, YU autd Tdvtote PECOAPEL XATOLOG XOOVOS HEXEL VoL GRXI0EL
VO TOAOVTAOVETAL TO OUECHS ETOUEVO YELTOVIXG OOUGTIO PE OWTOG OV TaAa-
VTOVETL.

Enouévog 1 ToAdvtmon n ontole dnpiovpyeitar oe €va onpelo Tov ehaoTt-
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Ly. 5.6.

20U OWPATOg Yo va pBdoel oe éva GAAO onpeio Tov 0DpaTog YEELdieTaL opL-
OWEVO YO0VO.

Mnrog ®iparog A ovopdCetal  andotaon oty omoia duodidetar N Tahd-
vIwom o€ xedvo mtov eival (oog pe mv mepiodo T g tahavidoews avmig.

Me arha Aéywa, wijrog ®ipatog A ovopdtetan 1 adotaon omy omoia dia-
dideTan To wipa avtd ot ypdvo pag teptédou T.

Igoaooyi:

Zra eyxdpola xvpara 1o uijxog xvparos A eivai 1 awooraon uerasv dvo oua-
doyixdv xotdddwy [1f 0vo dradoyixadv ogéwy (oy. 5.6(a)], evd ora diapjxy eivar
1 awdoraon ueralv dvo dradoyixdy muxvoudrov [1f aparwudrov (ox. 5.6(B)].

5.7 Oegpehdddns eEiowon Tov rupdrov.
ARG Tov 0010p0 ™G TaUmTag HtdSoEws EVOG RUPATOS EYOUE:

G (1)

t
Av mdpope ¥6vo t (oo pe pio Tepiodo, dnhadi t = T (2), tote pe faon tov
0QLOPG TOV UIROUE XUROTOS A, To dtdomua S 6mov petedidetat 1o ®ipa oTo
yoovo T elvaw:

S=A (3)
Ané tg oxéoeis (1), (2) nou (3) mponimrer:
S A A

= oe—= — =—-— 4

el x @)

Toyvew n oyxéon:
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v
A6 Tig oy€oelg (4) non (5) hapfdvope:
A A

c = Aev
T

< | =

(Bepelddng eElowon Twv ropdtwv)  (6)

ITgoooy:
1) H eElowom (6) elvan YEVirn ®ow LOYXUEL Y10 OTTOLOOITOTE KUPQL, PNYOVIXG 1] OYL.
2) Ané mv eElowon (6) moxrUnter GTL Yy 0QLOPEVN TayiTTe drodSoemg
£VOG RUPATOC €, TO WKOG TOU A E(VOL TOOO MEOTEQD, GO0 PEYOAUTEQY ElvaL 1)
owyvomTd Tov (ox€on aviiotpogns avahoyiag).

5.8 EEicmon tov agpovixoy ®Upatog.

Oa Beovpe mv eElowon Tov appovirol ripatog, dnhady mv eElowon pe mv o-
moila Ba opiCetar 1) amopdrouvon »dBe onpeiov A tov ehaotrol péoov oe xGbe ypo-
vixtj onyprj. Elval gavepd 6t amopdxpuvon avni Ba eEaptdrar 1600 and m Bon
TOU aMpelov 600 %o amd 1o XpGvo.

Oewpovpe 61 10 appovird wipa dadidetan oe pia evbeia mpog ta deEid (oy.
5.80). Ag Bewpnoope twpa 6t T yeoviry oty t= 0 éva onueio O tov ehaoTirov
uéoou dieyeipetal, dote va apyioel va extelel amhij agpoviri] taddviwon (oy. 5.8a).
Eivaw gavepd 6t 1 amopdxrouvon tov onueiov O Ba divetar and myv eEiowon mg a-
g appovikis Tahavtdoens, dnhadi:

0

émov E n amwopdxpuvaon zat &, 1o thdrog me Tohavidosng.
T va Bootpe mv amopdxrouvon evég tuxoiov onpeiov A tov ehaotiol pécov
deEud and 1o O, mpémer va orepbovpe 6n to ®ipa yia va @ldoer and to O oto A

¥oewdCetan éva yodvo t, = > , 67OV X 1 améoTaon Tov A and to O.
v
Apa n amopdxouvon Tov onuelov A xdmowa xooviun oty t Ba eival ion pe my
amopdrpuvon tou onueiov O mow amd ypdvo t, = Z,
v

Av howtdv Béhope 1 eElowon (1) va divel v amopdxpvvon rdBe onuelov, Ba
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nmpémeL va ) yedoue og eEg:
§=§ nuu{t-ﬁ) )

Tapampotipe 6u yia x= 01 (2) pog Siver mv omropdxrguvom tov onueiov O: € = &, nuwt.
Ané mv eElowon (2) Ba €xope:
- 2, _x
s (1-2)

_ t__x
E=E, nu2n (T U_T]

Kau enewdn v- T =4, Ba €xope:

\
E=E nu2n (% —% (eElowom Tov appovixoy ®ipaTog) 3)
/

H eElowon (3) woydet yro xipo wov Sradideton mpog ta deEld. Av to wipa Suadide-
TOL TEOG TaL CELOTEQRG, M eElowon Ba eiva:

=g mu2n [%i] 4)

Toaguxif magdoraon tng eElodocws Tov aguovixoy xvuaros.

H eEiomon tov appovirot xipatog eivar ovvdpmon dto petafinrav (t xon x). A-
pa, dev elval duvatéy va yivelr yoagu tapdataon mg eElodoeng (3). Av dpwg Oew-
prjoope Sradoyind otabepr] m pio and tg dvo petafintés, progodue vo aroduicope
™ petafoli mg anopaxpivoews E o ovvdpmon pe myv ik petafinni. "Etol Ba
€yOpE:

1) t= otad. H eElowom (3) yodpetal:

§=§o‘1m[ma&—%} (5)

H eElowon avnj elvar nuitovoewdis. H ypagurn me mapdotaon gaivetol ato oyi-
po 5.8 »ow eivon ooy va Bewoljle €va QuTOYRaMIKG CTLYILGTUTO TOU KUNOTOS K-
TOLOL OPLOHEVT] XPOVIXY] OTUYI.

§
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VYA

— T —
Ly. 5.8y.

2) x = otab. H eElowon (3) yodgetow:
=&, nu2n (%—muﬁ-] (6)

[apamoeotpe 6t 1 eElowon (6) eivar ouvdemon povo Tov yedévov. Ago. eival 1 -
Elowon g amhig appovixig ToAAVIMOoEwS, Tov eXTELE( TO OQLOPEVO onpelo A Tov
ehaoToy péoov mov anéyel and to O xard x. H amopdrouvon eivor ouvdomon pévo
TOV XOOVOU #OL 1] YOOPL1] TS TGOt (aiiveTon oto oyfua 5.8y.

5.9 Meragogd evépyetag pe vupa (1 duadoon evégyerag pe »ipa).

Oewpovpe YAOW amhdmTag 6T N INYI] TOV COUOVIXMY HUPATWV EVOL Eva
VMG onuefo, To omolo exterel apelwTES AQUOVIRES TOMAVTIWOELS.

Emopévig 1 pmavin eVEQYEL TS TAAXVTWOOEWS TOU VAM%oU onpeiov (dnA.
™mg Tyng) damoeital otabep.

Av 1) Ttyyj PoloxeTan eVdg OpoyevoUg #at LOGTEOMOY eEAAOTIXOY PETOV, TG-
1€ dNULOVEYOUVTOL EVIOS TOU PECOU CWTOU COUOVIXES TOAAVIWOELS, OL OTOLES
dadidovran pe Taimra v (dnh. dMpovyotvial eVies TOu HECOV AUTOU CEUO-
vird. ®ipato too omoio dadidovrar pe toyimro v). Ipogavag ™y evépyela
TOAOVTIOOEWS TWV VMXDV ONUElWY TOV EAQOTIXOU HECOV TNV TOQEXEL 1) TNV
Anhadn n Ty exdumer evéQyelo 0T0 EAAOTIRG PECO TTOV ™V TEQLBAMAEL, 1)
omoio TOEEYETAL OE QUTHV YLt TOUQAEIELYIOL QTG RATOLOV KIVNTHQO.

Znueiwon:

YrevOupiCope St m olxy ppavizy evépyela evog VAMXOU ONPEIOV TTOU €-
#rehel armh appoviv Tohdvimon og omoadrrote BEom g TEoYLAS TV BidE-
TouL od ™) oXEoN:

E, =2mn’v’x}| (napdye. 4.5.1)
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KEDPAAAIO EKTO

HXOZ (HXHTIKA KYMATA)

6.1 "Evvowa Tov 1jgov - Hynuxég mnyéc.

Hynrixd xvpara ovopdfovior 1o pnxovird ®Upate wov €xovy ouyvotnta
TEToLa WOTE VO YivovTal avathnmtd amd 1o avBpdmvo outi.

Ta 6pLa CUXVOTHTOV TWV PNYOVIXWY RKUPATWV TTOV YIVOVTOL ovTLAnTed oo
10 avBowmvo avtl eivaw ad 16 Hz - 20.000 Hz. H eguoxn ave tov ovyvoti-
v (16 — 20.000 Hz) ovopdeton axovoruaf 1 axovomi neployy ovxvomjtwy
7ot eEaprdTon amd To auti Tov ToQaTENTY.

H mo peydhn ovyvémra ov avuhapfdveron o mapamennis (20.000 Hz)
ehaTrdveTon PE ™V nhxia Tov.

‘Ortav ta nnmrd ®ipoato pOGoovy 0to THPTOVO Tov avBpdmivou autol 1o
avayrdlouvv va rdvel tahoviwoeis. “Etol dnuovpyeitol otov dvBpwmo to aiobn-
pat Tov Mxov. ‘Orav Ague 1jxo evvoovuse va »vua, 1o omoio umogei va mpoxaléoet
10 aioBnua Tov tjyov.

Hynrixés mpyés. O 1yog napdyeton navrote and v ToAdviwon eveg ow-
1OTOS 1] OUOTIHHOTOS COPATWV €VIOS eAaoTXOU pEcou. Av yia madderypa
Béoopue oe Tahdviwon éva dromaowy, avihapfavopaote 1}xo. MGl axwvnro-
TOLOOUE TO SLATATGIV, TAEL AUETMS N NYNTLY] aloBnom.

To owpate To omoio TaQEYouV MY0VS Ta OVORALOpE nynTIneS InyEs.

6.2 Audgdoon Tov 1jyov.

O 1jyoc dadidetar pévo péoa amd vird odpara, dMAady oto xevo o 1jxog
dev dradidetan.

Méoa otov xwdmwva aepavihiag oTeQewveTol *avdhnia nhexrtod xovdovvi K
(oy. 6.3). Av ouvdéoope tov rovdotvi K pe nhextown myi, autd Ba apyioer va nyel
7oL Oa axolpe 1o oxetrd 1jxo. Katémv agyiope va agaigoipe tov afpa and tov
®rWOWVA, OTOTE 0 1M)06 axoVYETOL GAO %O o aoBEVIE, Yl vor el TeEAE Vo orov-
yetat, 6tav 1 ieon tov aépa otov koddwva elattwbel okl (dnh. dnpovpynOel péoa
otov ®dwva oyedOV REVO). AV 0T OUVEYELL ELOCYAYORE OLYd OLyd A€ot oTov rHOW-
va, 0 1305 apy(CeL ex véou va arovyetal Lompdg.
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"Eotw 6u elpaote Bublopévol péoa oto vepo rat xpotdue dvo métpes. ‘Otav xrv-
TAE TG TETOES, TOTE AROVUE TOV )0 OV AP YETAL.

Av 010 Grpo g Evhvng oovidag TomoBetioope €va QOAGL #oL OTO GAAO EQPOQUG-
OOLLE TO QUT( Pag, T0Te B0 AROVOONE TOUG KTUTOUS TOU QOAOYLON.
Ilgoaoyyj:

Méoa ota aégta %ol ot vypd axnuati‘gowm povo dwapnxn ®opata, Ve
uéoa ota oteQEd oymuatiCovrar dapixnn 1 eyrdooia wipata. Apw:

1) Méoa ota aégua ®aL T VYEd 0 1jxog drodideTon pe 6u1u1]m] xuuam

2) Méoa ota oteped 0 1ix0g dadideTon pe droynixn vj #aw pe eyraQoLL rUpaTCL.

6.3 Tayvtnta Tov 1j)ov.

a) Tayvrnra Tov 1j)ov ota agpta.

H rayimra draddoemg tov fixov péoa oe €va agplo eEaprdral and m Bep-
porpaoia tov agpiov.

Av v, eivar 1 ToumTo Tov 1fov ot €va afplo dtav 1 Beppoxrpaoia tov &i-
vau 0°C »aw v 1 Topimra Tov fyov Gtav 1 Beppoxpacia tov agpiov eivar 6 (oe
pabuovg Kehaiov, °C), 16te oyvet ) ox€on:

v=v,-+/1+0b (1)

‘ ; . .
61OV v, %at v o m/s, B o °C now 0.=—K™' (a eivar 0 Bepundg cuvrehe-

273
omig Gyrou pe otabepn ieon, o idlog yia Gha Ta aépua).
Igoooy:
AnG ™ oyxéon (1) ovvdyetau

1) H tayimra tov 1jxov eivar aveEdpmm g TETENS TOV 0EQiOV HEOX OTO
omoio dradideTa.

Ix. 63.
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2) H taytmra tov nyntxot ®0patog eival aveEGmm mg ouxvemTTag Ko
TOV TAGTOVS TOV.

2Znucivan:

Me ™ BonBewx ™mg ox€oews (1) prwogovpe va vmoloyioope v tayvmTa
TOV 1jx0V O€ £va Lo, 08 omoladrote Beppoxpaaia Tov.

H toyvmra tov 1jxov otov aépa eivar otovg 0°C: v, = 331 m/s v otovg
16 °C: vy, = 340 m/s.

B) Tayvrnra rov 1jyov ora vyed.

H toyimroa tov fxov ota vyed eivan YEVIXRG peyalvteen amd v tayvmra
tov ota afpia. [N mapdderypa oto veed eivar 1500 m/s.
y) TaxvTnra Tov 1fyov ora oTeped.

H toyimro tov 1xov ota oteped eivor peEYaAUTEQN atd TV TaUT|Td TOU
ota vypd. I mapdderypa oto ydhufa eivar 5000 m/s evdd otov opeiyaixo
efvaun 3500 m/s.

6.4 Zoaond nipate - loogoonés emupdveres — Enineda nwipara.

6.4.1 Zpaipixd xvuara.

Av éva vxé onpeto O extehel aguovirn TaAdvTwon xot TeQdMeTal ard
évo. ehaourd pnéco, Tote 10 oNuelo avtd eival mnyn appovirdy xupdtov. Ta
roparte oautd Sexwvdviag and to onueio O dradidovrar mEog Gheg TIC HOTEV-
Bivoeig péoa oto eAAOTIRG PEo, ol To onueio O émwe xaw ®dBe onueio Tov
péoov, neptfdrhetal omd oG YELTOVIXG.

Av 10 ehaotixd p€co eivar opoyeveg (dnh. €xel mv dua muxvoTa 08 GAN
™V EXTAON TOV) %o Lo6TEoTo (dMA. €xeL Tig (dLeg 1dLoMTES TEOC GAEC TS KO-
TEVBUVOELS), 1) TaxUmTa draddoemg ¢ Twv xupdtwv Ba elval 1 (dia mpog GAeg
TG ROTEVOVVOELS.

Suvenis ratd ™ dudoxera oQLopEvou xodvou t 1 diddoon g Tahavidoe-
wg Tov O (dnA. To xvpa) @OBAaveL e Gha To ONUEIC TOV EAQOTIROU PECOU TTOV
Boloxovran oe andotaom and 1o O, dnhadij ota onpeio wov Poloxo-
VIOL ETTAVEW OF P opoiounn empavela axtivag R.

H axtiva R=c-t ¢ 0QouOig EMPAVELNS UEYOADVEL CUVEYELD, ETOUE-
Vg TTROXUTTTOVY (OYNUaTICoVTaL) TOAMES OPOREVIQES OMOLOIKES ETUPAVELEC.
Me dhho AGywa, to ®Upo dtadidetar V6 POEPY] OROREVIQWY CPULQLKWY ETTL-
poavewdv pe ®€vigo 10 O. Ta xipara ta omoio duadidovrar pe poogr opoxe-
VIQWV OQOQIXMV ETUPAVELDY OVOUGLovVIaL ogatpixd »Uuara %o VIdyovion
0TV ROTNYOQI0 TWV XKVUATWV XWEOU.

TN rohitepn zaTavonon TV TOQATAVW, AVOEQEQOUE TO TEQANN TOV OY1-
natog 6.4a. Avuydvovrag xat xatefalovrag meprodind 1o €ppolo, avayrdato-
e v edaotnt] opaipa va dlooTEAAETOL ®aL Vo OVOTEALETOL TTEQLODWG, e
amotéheona va dnpoveyotivial YUipm ™G dtadoyind o@alpind TurvopaTe 1o
QOOLOUOTO. AVTE TO TUXVAOROTA KoL T apadpate dadidovial Teog Gheg TG
RaTeVBUVOELS 1O ATTOTELOUV Ta OQPALRA RUpATAL.
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Iy 6.4a. Iy 6.4.

Hgoaooyij:

1) Kabe ogapir emgpdveia ovopdietal emedveia Tov xvuaros (1 uéromo
TOU XUUATOS).

2) ‘Oho T onpeia mov Poloxovior eEndve omy (duet EMPAVELL HUPOTOS
(dhadq emdvw omy dia opalouxy empdveia) €xouv v dla @dom, yati €-
youv apyioel v (dua yoovirij oty v xivnon tovg. Me dhha Adywa, oha Ta
onuelo Tov EAOTIROU PECOV oV améyxovy TV O andotaon and to O Ba
gyouv xdBe yooviuy onypr mv (dla gaom.

6.4.2 Ioogpaotxes empdveieg.

Emewdi 6ha 1o onpeia tov ehaonnot pécov mov Polorovial exdve oy i-
S sTpdvelo ®ipatog €xovy v O @don, YU autd oL EMPAVELES RUPOTOC
OVOUALOVTOL HOL LOOPATIXES EMIPAVELES.

H anéoraon peta&l §U0 100QaoixeV ETQAVELDY KUIATOS IOV TC ONUEN TOUg
TohavTivovTa e dapoed @acews 27 elva (Om PE TO UNKOG TOU XUPATOS A.

6.4.3 Enineda xvuara.

Zg PEYAAN amdoTaon amd TV YN TWV ®UPdtmv €va purpd PEQOg g
OQALOLANS ETLPAVELOS TV KUPATWY WTogovpe vo 1o Bewpijoope wg enimedo
(oy. 6.48). Ze avnijv mv neQImTWON T ®UPOTO. OV ATGOTOON TTOL T BEWE-
oape ivor enimeda wipora.

ITagarnorjosis:

1) Ou axtiveg TWV OQAQIRDY ETPAVELDY RUPUOTOS OVOUGLOVTOL OKTIVES
dLaddoemws ToU RUPATOC.

2) O evbeieg oL omoieg elval RABETES OTIS LOOPATILES ETUPAVELES EVOC E-
ntinedov xiparog ovopdtovrol axtiveg OL1adSoEmg TOv.

10 opaipird rUpato oL axtives dladdoews ouviotolv aroxAivovoa déoun
(oy. 6.40). Ztor emimedo #UPATAL OL AXTIVES OLAOCOEWMS CUVIOTOVY Tagdiinin
daun (oy. 6.4p).

3) Eivat @avepd 6t %ot 0To OPoQind 1oL 010, Tmeda #UpOTa OL ArTiveS
elvau evBeleg yooupés, To ®upa dMnradn dradidetor evbiyoapuma.

o
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Ly. 6.5.
6.5 "Evraon tov 1iov (évraon qyntixod ziparog).

Aud Tov MYNTLROT ®OPATOS, OGS HaL PHE RADE HUPK, PETAPEQETUL EVEQYELQL.
H évraon I evds nynrixov xvuaros oe éva onueio X tov péoov daddoede
TOV, 0pICETOL OTTd TN OYEOoN:

AW
~ AS- At 1)

Gmov AW ) evépyela Tov dLEQyETaL O€ XOOVO At a6 TN OTOLXELWDON ETUPAVELL
AS mov €yeL tebel oto onueio T xdbeta omy axtiva HdGOoEMS TOV RVPATOC

(oy. 6.5).
ITgoooyij:

To mmhizo P= AA—W- elval 1 LoyUg Tov ®ipatog, onmdte M (1) yodpeta:
=:F
I=A

Movdda mg I oto S.I. gival to IEZ.
m

(1— AW AW 1 1J 1 1 W}

=—-—=—-——=]Watt-—-=1
AS-At At AS 1s 1m? m m

[ ¥]

6.6 Metafoin TN evIdoens HeTd TNG ONOOTACENS.

YroBétope 611 1o onueio O (oy. 6.6) elvor TNy TopaywyNs NYNTLRAOV “U-
pdtmv zow 6t W eivon 1) evépyeta mov petadidetor and myv mnyr O mpog Gheg

bEY,
@
R
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g ®atevBivoeis. H evépyera W Ba 81éMBer o€ ypodvo At and v empdvela
opaipag axtivag R,. Emopévag n éviaon nynuxol xipatog o andotaon R,
and v Ty Ba eivaw:

\\

(4nR?)- At

(1)

Me tov (8o ovhhoylopd ovpmegaivope Gt 1) €vToon TOU RUPOTOS OF OTtd-
otaon R; and myv miyn Oa elivou:

W
L= @)
(4nR3)- At
Avogovpe ratd péhn tg (1) zau (2) vaw Aappdvope:
I, R}
et 3)
L R

AmG ™ oyéon (3) mporvmrer GTL M €vioon £VOS OPALOLXOT NYNTLHOU ®Uua-
T0g peTafdrretor aviiotedpwe avdloya TEOS TO TETRAYWVO TG WTOOTAOEWS
s Vv Ty reQaywyns Tov.

Znusivwon:

Ta nagandve wyvouvy pe v ngoindBeon 6t ®atd ™ Sitddoom Tov NyMTKOT ®i-
patog Oev €XO|LE HETATOOM TG EVEQYELAS TOV 08 GALES HOQPES EVEQYELEG.

Zmv npaypatikémra, dtav éva ripa duadidetan oe €va péoco, 1 eVEQYELD TOU pE-
TATQEMETAL, RATA €V PEQOS, OE EVEQYELX AAANG pop@rig, ouviBwg oe Begudmta yroti
(to péoo Beppaivetar).

Edd yonowomototpe ratayonouxms Tov 6po Beppdmra yrortt ovvnBCetor evpéag
1 xevon tov. Onwe Spwg Ba pdbope oe peyahitegn tdEn, o evotoyog 6pog Eival eow-
TeQuxtf EVEQYELQ.

6.7 Eidn 1jyov - Avdlvomn negrodixiis Talavidoens.

6.7.1 Eion rjxov.

Ta mynurd xiparo petafdilovy my mieon Tov péoov to omoio teQLPdiier
10 QL.

O petaforég avtég mg méoews petadidovrar om pepfodvn (oto Tipmo-
V0) TOU aUTLoY, 1 omoie €€ autiog avTdv TV PETAPOAWY EXTELEL AVAAOYES %L~
vijoelg xar dMuovgyeitar €1ol otov dvBpwmo to aioBnua tov 1xov. Avdloya
LLE TN LOQPN OV EXEL M METAPOA ™S TETEWS NG HEUPEAEVNS TOV CUTLOU UG,
dranpivope Tovg 1iyovg oe didgopa eidn:

a) AmwAog 1jxos 1 Tovos [oy. 6.7(a)].
ATAGS N0 OVORALETOL O 1X0G TOV TaRAYETAL GTaV 1 HETOOA TG mLEOE-
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Ap

4p

PN 1 T i A Y it
I

; ZUvBeTog nxog

Ap

V) ﬂdﬁtwuuﬁ ©6puBog
Ap /‘\
(®) : Kpétog

T
Ly. 6.7.

wg Ap mov d€ETaL TO TUUTAVO TOV aVTLoU pog eival authr] appovin (muitovo-
ednic). BéPara o amhdg 1ixos €xeL pia opropévn ovyvémra. O 1jxog mov maQd-
yeTOL OO €va dlamaowv eivat amhdg M)0S.

B) Zvvberog rjxos v @boyyos [oy. 6.7(B)].

ZHvOeTOG 105 ovopdLeTan 0 1j)0g ov madyeTon Grav 1 petaforn me meéoe-
g Ap mov dEYETOL TO TUUTAVO TOU CUTLOU pag Elvon TeELOdLKY, oAhd Gy MuLTovo-
g1dnc. ZuvBeToL 101 oA YOVTaUL CTTd povord Goyava.

¥) Gdgupog [oy. 6.7(y)].

Odpupog ovopdteran o 1jx0g mov apdyetar dray 1 petafolr mg méoews Ap
mov déyeTan 1o TPV Tov autoy poag dev elvar meprodivy. Anhadi B6gupog
ovopdCeran 0 1jxog ov madyetar drav N perafol me mEéoews Ap mov déyeTan
TO TUMTOVO TOL oD pog eival piar axavéviom) perafohr. @6pupog yio mapd-
Serypo madyeTan ®atd ™ OUYREVIOWOT) oAV avBpwwY.

0) Kedrog [oy. 6.7(3)].

Kodtog ovopdeton o 1jx0g mov mapdyetan 6tav 1 petofoAr mg meEoews Ap
70V OEYETOL TO TUUTOVO TOV CUTLOU Pag ELVOL JLot otéTopn #on ouvijBwg peydin
uetafohn (. n Ap elvon peydhn adhd prprg dudorerag). Kodrog yua mapd-
derypa mapdyetan Gtav ovpPaiver ndmowo €xonEn.

6.7.2 AvdAvon megrodixijs Talavrdoews.

Av avaivooue pia megrodixrf Taldvrwon, Oa Adfous ma oepd aguovixgy
TAAQVTHOEQY, TOV 0oV 01 oVYVOTNTES eival axfpaia moAlamAdota piag ogi-
ouévs ovyvoTnTas.

AP,
Lo
)
<
5
10T\

et



220

H tahdvioon mg puxedteens ovyxvomrag v xaheital Bepehadddng (1 mpw)
appovixty. H appovinij mou €xer ovyvomra 2v Aéyetor devteon appoviry. H
QLOUOVLKY] TTOV £XEL OUY VAT 3V AEYETOL TOITN CLOROVLKT %.0.%.

Ta mo wdve Polorovy peydin e@agroyn Yo TaAdeLypa oy AXOVOTIAY
%A T OUVOEON AMAWY M)WV, HE amOTEAEORA T dnpioveyia ouvBETWY Mxwv,
%o avT{oTEo@a 0TV avdAluom evog OUVBETOU 10V OIS TNV OTT0Ia TTQORVITTOUV
mokhot amhol fyot.

Znueiwon:
To damaodv mapdyeL 1o mov pmopel va BewonBel 1évog (amhdc). H ovyvémra
TOU 10V Elval ONUELOPEVT) ETAVE) OTO OTEAEY GG TOV.

6.8 Xopaxrtnootuxrd yvopiopata tov 1jyov.

To yoparmooTnd YVoRIoRaTE TOV 10V JLXEIVOVIaL 08 OVTLHEUEVIRAG
RO VTTORELUEVIRG.

6.8.1 Avriesiusvind yvogiopara Tov ijyov.
Ta avirelpevind yvopiopata Tov N)ou eival to eEfg:

a) ZvyvoTnra Tov 1jyov.

Zuyvomrta Tou 1xov ovopdLetal n ouyxvémta Tov MNTRoY ®ipatog. Emo-
HEVOGS, N ouVOTTO £VOS NYOU Elval (0N pE T OUXVOMTA TAAAVTIOOEWS TG
mINYNGS ol TV omoia TaQdyETOL.

B) "Evraon tov 1jyov.
"Evtaom tov 1yov o €va onpelo Tov ehaotirol pEcov oto omoto dtadide-
TOUL, OVORGTETAL 1] £VIQAT TOV AVTIOTOL OV NYNTLHOT RUUATOS OTO ONUE(D avTO.
YnevBupiCope 6t 1) €vraon tov fyov petafdiletal avioteépws avaroya
RO TO TETQAYWVO TS ATOOTAOEWS OTTd TNV NYOYSVO TINY.

6.8.2 Ynoxewuevizd yvopiouara tov 1jyov.

O 1jxoc mporahel oplopéva awobipata. To aobiuata avtd yaparmoeito-
VIO OTTO TEIC VITOXELUEVIRA YVWEIoHaTA TOL OTtola elvaL:

a) "Yyog.

“Yyog €vog 1jxov ovopdCope EXEIVO TO VITOKEPEVIHO YVAOQLORAE TOV, TO O-
70l0 OIS ETUTOETEL VAL XQIVORE AV Elva 0EUS (VYMAGS) 1 Papic (yaunAog).

To tog evég 1ixov eEaprdral amd T ouyvomTd Tov.

‘000 1 ovyvémTa EVOS 1)X0V Eivan PEYaAUTEQT), TO0 0 1X0g Elvan 0EUTEQOG.

‘Otav axovoope dadoyird d0 1yovg e SPORETIRES YVWOTES CUYVOT-
16, Bl dramoTdoopE GTL 0 Y05 pe T peyahitepn ouyxvomra eival 0EUTEQOG
(mo dramepaotndc) and tov diho. H yuvaureion powij eivar oEvteon (Aemto-
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TEQN) 06 ™V avdoun, yati n ouxvémTa ™G TEWMS elvan peyahiteQY et )
ovyvomTa g devTEQNC.

B) Axovorornra (1f évraon myoatobrjuaros 1f andd nyoaiobyua).

Arovotémra (1 €viaon nyoawobipartog 1 arhd nyoaiobnua) evég 1jxov o-
VOUALOpE EXEIVO TO VTOREIPEVIXG YVAOQLOPA TOV, TO OTOIO0 MO EMLTOETEL VoL
TOV YaoxmEiCope wg aoBevii 1 loyvEG.

H oaxovotémra evog 1ixov ogtouévns ovyvornras (otabeprc ovyvomrag)
Y Tov dro magament| eSaptdran and my évraor Tov (n onoia we elmape
elvar €vo oo T OVTIKEIPEVIRG YVOEIOPaTA ToV). ‘Otav axovoope dodoyird
dvo 1xous pe ™y dua ouxvomTa row dagopetik Eviaon, Ba avuingBotpe
6n oL 1fyor autol €xouvy To (dLo Vyog arhd o €vag arovyeton o duvard oo
oV GAhO, Inhadij £xouvv dragopeTin arovoToTTC.

‘Ooo 1 évraon evog Mixov otabeprs ouyvomrag eivar peyariteen, T600 1
QROVOTOTNTA TOV E(VOL HEYOAUTEQY).

‘Ooo wyvedtepa (duvatdtepa) xrumdue €va damaodv, T60M Heyariteen
Ba elval ) arOVOTOTNTA TWV 1YWV TOV TALPAYEL.

Znueiwon:

1) Ou 1jxot ov aedyovTaL ad €va dramaowv xovy my dla auyvémra, cAhd oo

Loy VEOTEQX HTUTHHATE dEYETAL CVTO TOOO peyalitepn EVIOOn €X0UV OL TOOAYGUEVOL
OL.

" 2) Aev mREREL VoL OUYYEOUE TNV EVIOON TOU X0V PE TV axovotémrae. H éviaom e-

VGG 1yov eivar aveEGomT aé TOV TEQOTENT] OV OROVEL TOV 10, EVE 1 OROVOTE-

e Tov (dLov 1fjxov dla@EpeL and TapatnENT O TAQATNENTY.

IIgoooyij:

ToviCope ot 1) H axovotdmra £vog 1xov yia tov ido mapamonti eEap-
TdToL 6L pévo amd TV Eviaor Tov, ahhd ®ow and ™ ovxvemTd Tou %o 2) amd
OU0 10V oL omoloL £xouy TV (o ouxvomTa, EXEIVOS TTOU EXEL TN PEYAIUTE-
o1 €vraom €xeL ®ot T peyorutepn axovotdmra (BEfaia yua Tov idlo mapam-
onm).

y) Xooud.

Xpoud £v4g oUVOETOL 10V OVORALETOL EXEIVO TO VITORELUEVIXG TOV YVHQL-
OJLCL, TO OTTOL0 WOLS ETLTOETEL VaL TOV OLarQivope antd €éva dAho ouvBeTo 1j)0 Tou
£YEL NE VTGV TO (dLo Vyog, mv (Bl ouyvemTa, arkd ol dUo avtol 1ol €xovy
OLaPOQETIXOUS AQUOVIXOUS.

ZUYREXQLUEVA M Y0OLd EVGS OUVOETOV 10U £EaQTATAL OTTG TIS EVIAOELS %O
70 TAMB0G TWV OVWTEQWY CQUOVIXWYV TOV.

Znusiowon:

1) YrevBupiCope 6 1o vog ovvBetou 1jyov eEaprdtol and m ovyvdmra tov Oe-
pehddovg rxov Tov, Yol aun] elval ®o 1 ouxvoTTa T OUVBETNS THAAVTIWOEWG.

2) O amhGg 1xog elval Evag 1x0og Tov €xeL pic pévo ovyvémra, dnhad dev avoli-
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£T0L OF aUOVIXOUS (Sev €xeL appovinols). Emopévag, o amhol ol dev €xouv xooud,
YU autd dev gival ovte evydoLotol ovte SuodoeaToL.
Hagarijonon:

To TAiB0g %o OL EVIAOELS TWV QQUOVIXWY EVOS OUVOETOU 1)) 0V OV TOEd-
YEL €va povotré 6pyavo xapaxrmeitovy 1o 6yavo autd.

Avo povowrd Spyave popel va exEptovy oUvOETOUE XOUS TV OoimY
ot Bepeddders Mot va €xovv mv idua ouyvomTo 0AAd OL AQUOVIXOL TOV 1OV
7oV TEOEQYETAL TS TO €va GEYAVO VO ALPEQOUY ATG TOUG AOROVLIROUS TOV
NYOV OV TEOEPYETAL atd To dAAo Gpyavo. Emopévag, ou ouvBetor 1yol mou
TEOEQYOVTOL a6 dLpOQETIRG HOVOIKA GEYava €XOUV OLUQOQETIXY] YQOLA.
ZUVENWE WTOQOUNE Vo TOUUE GTL 1) QoA €VES TUVBETOV )0V Elval EXEIVO TO
UTTORELUEVIXG TOV YVAOQLONM, TO OO0 PaS ETITOEMEL Vo HLOKQIVOPE TNV TINy1
ToU atd TG TNYES GAAWV OUVBETWV 1V TTOV €XOUV pE auTdy To (dLo TPog Ho
mv O arovotrémra.

Igoooyij:

ToviCope 6T 1 ypoud Vg 1ov: o) eEaprdtal and to mhjfog Twv auove-

HAV TOV HOL TG EVIAOELS TOUE rat B) xoparmeilel v iy meoeheioeds Tov.

6.9 Katdgi axovatétnras — ‘Ogro rovov.

“Evoag %05 0QLopévg ouyvomrag yuo va Yiver arovotds, TEMEL va. €EL €-
maxrt €éviaon.

Kardgit axovordrnrag evog 1i(0OV OV €)XEL pict CUYRERQLUEVT OUXVOTNTA O-
voudCeton 1 ehdylotm €viaon Ty omolo mEEmEL va €XEL 0 )OS YLa va. YiveTal
HOMS rOVOTOC.

‘Opto movov €VAG 1OV TTOU EYEL LA CUYREXQUULEVT) OUYVOTHTC OVORdTeTon n
£VT0Lon TOU 10V, OV (VoL T0O0 LOYVET| WOTE VO TQOAAAEITAL TGVOS OTO CLO-
Bnmiolo mg axori.

ITgoooy1:

1) Av 0 1jyot €xovv Vv dla cuyvoT o CAMG OLUPOQETIRES EVIAOELS, TOTE €-
KOUV %L OLOPOQETIHES CUROVOTOTITES,

Av &0 1jxoL €xovv (oeg eVIAoels A SLQORETIRES OUYVOTTES, TOTE E€YOUV
AL HLOPOQETIRES AROVOTOTITEG,

Aniadij n axovarotira evos fjyov e5agrdral xal Ao T OUYVOTITA TOV XAl ano
™mv évraoij Tov.

2) Eivou duvatéy o amthol 1j)or SLapopeninuiv EVIGOEWY ®ot HIOQOQETIRWV
ouYvoTTV Vo TRoXraAovY To (d1o NyoaioBnua (va €xovy my dia arovotdmta).

[N rapdderypa do 1ot o omoior €yovy ovyxvomreg 200 Hz xon 2000 Hz nau
evidoeig 107 W/em® xaw 107° W/em? avtiotoyya, péhg yivovion avanmrof and
10 owrti. Bpionovrow, 6rtwg Aépe, xow ot §0 0To #aTiphl arovoTeTTOS.
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KE®AAAIO EBAOMO
YIIEPHXOI - YIIEPHXHTIKEXZ TAXYTHTEZ

7.1 Yrégnyou

Yaépnyot ovopdCovral ta nynTnd ®ipato wov EXouy ouyvemta teyaivte-
on amd 20.000 Hz.

Yronyot ovopdovral to nynurd ®pata, wov €Xouy ouxvem o xeoTeen
and 16 Hz.

7.1.1 agaywyrj vregrywy.

a) Hagaywyrf vrepfywy ue T uébodo Tns nAexrooovoroiifs.

O ovoxrevég mopaywyns vregrywv omeitovial ®vping omyv nlexrpoovorols, dn-
Aad oto @awvdpevo xatd to omoio éva mhaxidio yohatio érav Beedei evide eval-
Aaoodpevov mhertornoy medlov vymhiic ouyvémrog cvotélhetor xnow SwotéAheTon
§toL dote vo. extehel eEavayraouévn tohdvrwon. To mhdtog mg Tolavidoems ovnig
yivetal péyloto omv mepimtwon Tov ouvtoviopoy, dtav dnhadn n ovyvéma Tov evak-
Ahaoodpevov mediov eivar axpiac ton pe mv Woovyvémra tov mhaxwdiov. Ou Taho-
VIWOELS oUTES Tov elval vymMig ovyvémrag Suadidovron otov aépa (1 xar evidg v-
YOWYV) HoiL omotehovv toug vépnyovs. H Wioouyvémta tov mhaxwdiov pmopel, ava-
Aéywg Tov mayovg Tov, va pOGoEL HEXEL ®aL TNV TEQLOYY] TWV QUSLOQPUVIKGY oUYVOTH-
TWV.

Iagarnerjoets:

1) Evvénro eival 6n éva mhaxidio evog 0pLopévou mdyovs magdyel vrépnyo piag
OQLOHEVNG TUYVOTTOG. -

2) Ext6¢ and 1o xoholia, yonoyomootviar ofpepa ®at dAha vMrd, 6mog ewdind
HEQUUIRA VMKRA OV TEQLEYOUV TLTAVLO.

Znueivon:

ZuviBowg, ureés petarlMuéc mhaxres mEOoapUAtovial aTov ®QUoTaAAo ™G VIEEN-
ynuriis ovoxevic (ox. 7.1a) o omoieg mdhlhovran pe 1o PUOBNS g evalhaoodpevng
16oemg (M omoia dnpovpyel 1o evalhaoodpevo nhexrtod nedio). Zuvenmg oL peta-
tomioelg Twv petoAnrdv mhoxrdv tapdyovy Gpoteg dovijoels oto péco mov folonetal
7 ovoxrevt (6rwg .y, afpag, vepd, Addi).
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Kpuotahhog xahalia
p G X Vs
Tewrtpia upnAdv
OUXVOTITTWY
Ly. 7.10.
Papdog Fe ) Ni
Ty. T.1P.

B) Hagaywyrj vregrjywv ue 1) ueBodo T payvnroovoToArjs.

Ta owdngopayvnuxd oopata 6tav 1ebolv péoa oe payvnuxé nedio petafdilovy
ehagoic TIg SlaoTdoels Toug (PALVOREVO payvntoouotolic). Avtd ta odpata €€ -
tiag mg payvnroovotohic 6tav Belorovral péoa o evarhaoodpevo payvtrs tedio
uetafdrhovy Tic daotdoeic Toug oto EUOPG Tov EVaAAAOTGPEVOL payvnTirou Tediov.

‘Eva owhnvoedég (mmvio) mepiehiooeton yipw and pia pdfdo amnd Fe 1 Ni (oy.
7.1B). ‘Otav epaguéoope 010 WANVOELDES evallaooduevn Taon vymhis ouyvomras,
N dfdog poyvntiCetor ®otd TETOLo TGO, MOTE VO TOPATNEOVVTOL JWKQES HETAfOAES
010 RO TG OF TOUTOXEOVIONG pE TS petaforés g tdosws. O doviioelg mov mpo-
ROhOUVTOL e TOV OO auté ot eARd0, #at oL omoles elvar vymhrig ouyxvémrtag, dwa-
didovral oto vAxG péco mov my megLpdlel xaL amotelolv TOUS LVITEQT)OVE.

7.1.2 Ioi1otnes TV LIEQHX WV,

Oa avopEQOUE OQLOUEVES YOQUXTOLOTIXES LOLOTNTES TWV UTEQTXWV.

1) Ov vépnyot dradidovran péoa ota ddpopa VARA GITmS ROl OL AXOVOTOL
MyoL.

2) Ta wipata TV vIeEX®V (0L VTEENYOL) HETAPEQOVY TEQLOOGTEQY LOYU
a6 TOUS CUVNBLOPEVOUS 1Y 0UG, YLatt €40V VYNAGTERY OUXVOTTCL.

3) Ou vépnyol 6tav dwadidovral péoa otov aépa VEIOTaVTOL PEYAAN a-
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7T0pEAPN oM %o €€ autiag awtol péoa otov afpa £xouy uxe1 epfélera. Avi-
Beta, dtav ov vépnyot dradidovran ot opLopéva péoa xar ®vEing ota vYEd
vploTavToL XY amogEoENnon ®aL YU outd €xouv neydin epféleia os autd
(0T0 veEQG €xouv TOAU peydin epféreia).

4) Ou vEEQN)OL PTOEOVYV Vo OYNUOTICOVY OTEVES ROoTEVBUVONEVES OEOpES 1)-
muxav axtivwv. Eropévog pe vrépnyovg pmogel va petagepBet nyntix €-
VEQYELD OF PEYAAES OMOOTAOELS.

5) O vrépnyot pogovv oyeTrd evnoha va «eotdfoviar:. Emopévag pe-
TOQEQOLY PEYAAN LOYU O PXQOTG YWEOUE.

6) Meta&) murvopdtov ®ow apoumpdTonv eveg VTEQNXOU Elival eVrolo Vo
duovpynBovv peydres drapopéc meéoews € artiag ™G neyaing ovyvotTdc
TOU %Ol TOU POV Hirovg #UNATOG autov.

7.1.3 Egaguoygs vreprfywv.

a) Egaguoyés otn Prounyavia.

1) T v avalimon ecnTepuady pwypmv ot petalhrd eEapnijpata xon-
OLHOTTOLOURE OVOREVT] (TTOV OVOPATETAL AVOXAOORGTILO 1] OVarACOLOO%GTIO) 1
omoio dLoyeTEVEL VITEQNYNTILE RUPOTO ROTA CVQUOUS OTOL TEOS UEAETY PETOLA-
Mud eEopmjpata. Ta ripate avtd avaxA@vial OtV E0OTEQLRY QWYMY, YLaTi
ovvavtoUv PECO PE dLaQOQETLXY] TUAVOTNTA, KOL ETLOTREQPOUV QUOLKA OF HL-
#QOTEQO YOOVO and exeiva mov Ba avaxhaoBovv omyv eEwtepuny| empdvela
Tov vArov. I'vapitovrag ™y taximra iad6oews Tov )ov oto péco mov eEe-
TATETOL %Ol PETOWDVTOS TO XOGVO avarAldoEws ™me NyNTkis déoung péoa oro
VMO, vtoloyitope 1o BABog Gmov Poloretar n pwyw| HEoa 0TO VMKG, RO
O TNV EXTAO TNG.

Katd mopdpolo 1o6mo eivat dSuvatdy vo aviyVEUOONE QWYRES OTa EAAOTIRG
TV QUTORIVTLY.

2) O vépmyol dnpoveyotiv AenTéTaTa YOAAKTONATA RE TV avdpelEn dvo
VYQWYV, TO OTTolC. Ravovird avapryvioviar dvorola. Q¢ mooddelypa avogE-
povral Ta ®pdpato owWdjeov ot poAifdov, alovpviov xar xaduiov, vepot xat
Madrot x.d. “Etor dnpovpyotviar VEoL TOTOL XQapAGTwY PeETAAMWY ®at Herypd-
TV, EEAEETIXA TTOAVTIRWY Yiar TN fropnyavic.

3) Ou vrépnyoL poEOUV va TEOXAAEcOVV Boaton YUAAMVOY COAVWV Kot
0GRdwv av pe rotdAnin dudtaEn ovyrevipwBel endvew toug 1 evéQyela TV
omolo HETAPEQOVY.

4) Ou vEEN)OL XENOLUOTOLOVVTOL IO TNV TAQAYMYY] CVATATNG TOLOTNTOS
yvahoU xaBdg xar ywa ™ fertimwon g modmrag dapdowv vMxr@Y, yioti
QITOHORQUVOUY T AEQLO, T OTOLCL TEQLEXOVTOL NECO. OE €va VYPO 1) O €va
pelypor.

B) Epaguoyés vregjywv oty ynusia.
1) Aéoun vrepnywv oe pepwrd eidn ynurdv avudedoemy evepyel wg xa-
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TOAUTNG %O TIG ETLTOLUVEL.

2) Ou urégnyot, ptootv va oTAooVY ParEES AVOIDES TOAMNEQLOpE-
vV poglmv.

3) To ydha pmopet va maoteQubel pe exidpaomn vrepnynuxig déoung v-
YMANG LoYU0G OF YOOVO PEQLRMV DEVTEQOAETTWV.

y) Epaguoyés vrepijyov oty frodoyia.

1) Ou vrépnyoL mEoxahovv SapPeMOPS TV RUTIGOWV TOV POVORUTIGQMV
OQYAVIOUEY ROL TWV OLUOOPAUQImY.

2) Ze TOMRUTIONEOUS 0QYAVIOPOUS (YA %.d.) OL VTEENYOL TTQOXAAOTY TO
Bdvaro 1 mpoowevy apdAivom.

0) Epaguoyés arnv iatgux].

e PEQIKES YEWOVQYIKES EMEUPAOELS, OL DETIEC VEQNY WV PITOQOVY VO Ot~
VIXOTOOTHOOUV TO VUOTEQL %ol PAAOTa Vo EXTEAETOVY TO (Do €pyo Tayitepa
%ol ®atd 1000 avadduvo xot Tehelng axivduvo yua tov aoBevii. Xapaxrtnt-
otxd avogEQeTaL 1 enidpaon vreENYNTLRS déoung oto vepEad Yo T Boation
nETpag mov vdEyeL oe avtdv. Emiong pe vrépnyovg yivetar o €heyyog oQt-
OREVIV TROUUATIXMV ALOWDOEWY OTOV eYREPOAO, dagpdpwv ®apdandyv ma-
Ojoewv, dLoyLyvadoreTal TO PUAO ®aL YEVIRG eAEYYETOL 1) TORE(O CvORTUEE WG
TOU EUPEUOV ROTA TV RUNOT) KA.

7.2 Yrepnynrnéc raydrntec.

Yreonynunég toximreg ovopdtovral oL toxmeg mov efvar peyoditepes amd my
Tayvma Tov fixov otov afpa (340 m/s).

‘Otav pia axivym mnyn exnépmel wipata n€oa o8 OPOYEVES ®aL LWOGTROTO PETOD,
Y. TINYN 1YWV oToV afa, Ta ®ipara Bo eivon opalpurd o To pétnma ®ipatog (Loo-
QUaOWRES EMPAVELES) OUYREVIQUKES Opaipes [ox. 7.2(a)].

Av 6pmg 1 TINy1] aoy{oeL va ®UVELTAL PE ToUTNTa PHEGTEEN atd TV T VT Ta TOV
Myov, Ta oporprrd wipota dev Ba éxovv ma 1o (dlo névrpo. Oa mapatnpeiton dnhoadi
TURVOOT] TWV PETWTUHRGDY ETUPAVELDV RaTd T (oed mov ®iveital n anyn [ox. 7.2(B)].

Ag Bewprioope Qo 6T N Iy Huvelton pe TopimTa axpias ton pe my ToTyTa
Tov 1ixov. Téte, oL Wwopaonés empdveleg Bo TEEmeL va epdnrtovial 6Aeg pe ) B€om
Gmov Bploxetal N TNy, Yot 1) Y| KoL OL LOOPUOLKES ETUPAVELES KIVOUVTOL UE TNV
duo Toymra [oy. 7.2(y))-

R
Lo /A
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Avto €yl wg anotéheopa va avEnBel mdoo okl 1 mieom Tov aépa (EmOPEVES RaL
N muxvémTd Tov) axpBds prootd and mv mnyr. “Etou n iy Ba miveitow ouvéxewo
oe mepLoy] vmhijc méoews. H mepuoyii avni ovopdtetal »#tua xgovoews 1 #govorixnd
xuua.

[ va zvnBel howtdy €va odpa, m.x. Eva aeQOTAGYOo, ue TaximTa Peyahiteon a-
76 TV TOXUTNTA TOV YOV, TEEMEL VoL vreQVIiKioeL ula mpdabet avtiotaon mov ogei-
Aetal axpBag oty avEnpévn nieom.
Znueivon:

H peydin dvoxrohio yia v mopeia tov aggomhdvov mogovoldtetal dtov 1 Toyv-
mrd Tov €)Xl Ty mapamAjola mg Tamrog Tov 1ixov. Téte To ®ipa rpovoews ep-

gavitetar oav €va Tel)og 10 omoio mEdxreLTaL T0 AEQOTAGVO Vo duomedoer (podypa.

TOU 1{X0V).

Téhog, av 1 ToUmTe Tov aegomhdvou EemeQdoel ™V ToimTo TOu 1iov [oy.
7.2(9)], v61e o mymurd wopata pévovv miow omd avrd. To rgovound wipa thoa Ho
elvar pla vovinr emupdvela pe xopugtj To aegomhdvo xat Ba aoxrel plo avaotahting
dpdom omy xivnom Tov aegomhdvov.
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KEPAAAIO OT'AOO

ANAKAAZH - AIAGAAZH HXOY - HXQ - METHXHZH -
ZONEX ZITHX

8.1 BonOnuxég yvaoeis.
8.1.1 Avaxiaon xat didfAaon TV xvudTwv.

“Eotw 6n éva wipa 1o onofo Sudideton evidg tov péoov I mpooninrer omy eminedn e-
mupdvei AB (oy. 8.1) n omoia droywpiler o péoo 1 and dhho dagopetnd péco II [to
wipo ropeveTan pe drogpopeTir] Toyimta ota dvo péoa (vy # vy)].

Tére o mpoomirrov ®ipa veiotata dvo petafolés:

1) “Eva pépog tov riporog emotpéget oto péco I xau dradideton oe avtd xatd dievbuv-
om dudgopn ™ aeyric (nh. dmwg Aépe avarhdron).

2) To véAouTo PEEOS TOV RUUATOS TOV TEOTENECE Ot daymplotiry empdveia AB e
oyweel oto péoo 11, evids Tov omoiov dadidevan nad deviBuvon dudgpoon mg apyiric
(dnh. Grwg Aépe dobhdran).

Me dhha MGytet, Grov 1o RUpoL TQOOTHITTTEL 0TV EMiedn duaymoromny emupdvero AB, T6-
1€ YEVIKA vpiotator o peTaOoAES:

1) "Eva wijua E; mg 6Mng evépyeids tov (E) emotpépel oto péoo 1 wovd dievbuvon
Sidgpopn mg aoyric (dnh. Smws Aépe avorhdrar).

2) To vnShouro Tuipa (E;) mg 6hng evépyelds tov (E) ewoyweel oto péoo I, evidg tov
omnoiov Sradidetan xard Sievibuvom dudpogn e agyriic (dnh. drwg Aépe dwobAdTan).
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(11

Ly. 8.2a.

8.2 Avaxhaon 1xov (MynTxov xparog).

Ou ay, 0y, a3 €0tw 61 Eivol axntiveg EVEg MYNTIROU ®UPATOE, TO 0mOlo TO-
pevetan ato péco I (oy. 8.2a). I'evind, Stav avtég TEQOOTECOVY OE EMPAVELL
0,8, n omoio daywoiler to péoo I and €va dhro péoo II, wéte o1 dievBivoeig
Toug ahhaCovy nou oL vEeg Toug dievBivoers ay’, oy, a3, oto (o néoo (1) eivon
rnoboplopéves. To pawvdpevo ovopdletan avdxdaon Tov rjyov.

H yovia &t wov oxnporiCetan and ™MV TEOOTmTOVON anTive oA HaL TV
#dBem AK oo onueio A mg 6,0, ovopdletar yovia mpoontdosanc.

H yovia @ mov oxnuatiCeton ané my dua evbeia AK xon ond ™V avo-
nhadpevn axtiva Aa,’, ovopdetal yovia avaxidosws.

To exinedo 10 omoio opiletar and T oA xaw AK ovopdLeron eximedo moo-
OATAOEWS.

8.2.1 Nouot g avaxAddosws.

1) H npooninrovoa a; A now 1 avaxhdpevn Aa, axtiva Boloroviat oto av-
6 emimedo pe My xdBem AK omyv avaxhdoa emgdvea 6,6, oto onueio mpo-
onTwoews (A).

2) H ywvio mpoontdoewg ivar (o pe ) yovia avaxhdosng.

n=a

Znueiovon:
Tevind, av 1 duoyworomn emupdvela twv o shaomndv péowv eival xopmikn, 16te 0
QaUVOUEVO ™G aVOrAGOEWS EMTEAETOL Oty TO HUCL VoL TQOCETITTE €N TG Enimedng emi-

QAvelag, 1 omole QATTETOL ™G SLoyWELOTIS ROUTUANG EMUPAVELS OTO oMuelo mpo-
OTCTOOEWC,

Iepdpara.

Zrov muBpéva. xuhvdorol doyeiov TomoBetovpe Alyo BopBdxt xol endvm
oe ot €va POAGL ¥epLoU (ay. 8.2B). Av oto otéuo tov doyeiov pépope pic
eninedn mhdxa IT axovpe evrQuvddg TOUS ®TUmovg Tov QOAOYLOT, Pévo av @é-
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QOME TO QT pag 0 O€ 0QLOUEVY BEOM %o, CUYREROLUEVQL, ge exneivy, omov M yw-
vio avehdoswe O eivan ion pe ™ yovia ngoommoemg .

IMaiovope dvo xaromroo K, now Ky pe ®owvd wipro dEovo, ot axovotint
ovoxev A (oy. 8.2y).

Zmv »ipw gotia E; tov xatdmrpov K, tomoBetovpe €va pohdi. Téte dua-
TOTWVOUE OTL HOVO oV TEQLOYN ™S ®UpLag eotiog E; tov dhhov ratdmrpov
K, axotyovral evrpivig oL ®THToL Tou QOAOYLOV.

8.3 Auabraom jyov (NyNTIR0V ®VpaTOS).

AdBAaon mymtxol xipatog (xov) ovopdLeTal To QaLvopevo eXEVO, RaTA
70 0T0{0, GTaY QTG TEOOTITTEL TAGYLL OF EMPAVELD 1) ool drayweiter dvo
uéoa (1 zon 2), 1ot awtd ewofpyetal evidg Tov devtepov péoov (1-2) xat
Tavtéyeova arhdCel dievBuvon [oy. 8.3a(a)].
Iagarnerjoeis:

1) AudBhaom Tov 1xov yivetor pévo Gtav ot TaxiTnTég Tov ota dvo péoa ei-
vou étaq)oganxég (v # 'Ug).

2) Mia antiva nxnmtou wopatog dnwg eivor 1 AB €otw 6n draBhdror natd
™ BI'. H BI" popet va minouder mv #dBem KA oto OMNUELQ io rr.goom:woswg B
[ox. 8.3a(ar)] 1} va amopargiveTal [ox 8.3a(B)]. H ywvia ABK = 7 xahettan

YWVIi0L TQOOTTHOEWS, EVA 1) Ywvio ABT =8 xaheftan ywvia diobrhdoswg.
8.3.1 Nouot s drafidocwg.

1) H mpoomnimrovoa axtiva AB xow ) diaBhwpevn BIT xeivrar oto (dro emi-
nedo pe mv xdBem KBA om duoyworonx (BAaotiny) empdvera.

2) O AGy0g TOU NILTEVOU TNG YWVIOS TROOTTWOEMS TOOG TO NIITOVO TG Yw-
viac dtaBhdosng elvan otabepds ®an (cog pue 1o Adyo g ToxvtTog vy dLods-
OEWC TOV RUPOTOS OTO TEWTO HECO OGS TV TarxUmta V2 draddoems avtot oto
devtepo péco. Anhadi:
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Ly. 8.3a.

CO; Mikpdpuwvo

Ly. 8.3p.

o M

v
Uz

O AGyog ~El~= n} (2) xohelton oxenndg deinmg drabhdoemg Tov devtepou
2
WETOV MG TEOG TO TPWTO, dnAadr) Tov Pécov oto omoio petafaivel To xipa wg
OGS TO HECO TG TO OMOLO TPOEQYETOLL.
And ug (1 nou (2) mpoxvrmrel:

e _vy _
e v, 2

ITgoaoyij:

Orav v; > v,, 161€ T > d [0y, 8.3a(a)] ®aw  dbAdpevn axtiva mAnodet
mEog ™V ®GBem). AvriBeta, dtav v < v,, Té1E T < § [Oy. 8.3 (B)] %o M dwa-
BAduevn axtiva amoparQUveTaL TG XAOEMC.

Heipapa:

Tr dudBhoom Tov 1o pwogotipe va T SmoTdaope ®ou pe To eEvg nelpapa:

Edwdg odnog amd ehaonxii pepPodvn mov €xel duopoppwbel oe oyjuo ovyrhivovrog
ooy epLéyel dloEeidlo Tov dvBpaxa (oy. 8.36). H tayimra Tou 1iyov evide Tov Sioket-
Slov Tov dvBpaxra eivar pxrEGTEEN 06 TV TETTTO TOU 10V EVIOS TOU afpa. Ze €va
onpelo Tov GEova ouppeTplog Xy Tov paxod TomoBeteiton mymmx 7y I1, ) omolo €xe
ro€g Suaotdoels. Amé 1o A0 PEQOS TOU (Ao peTarLvOUle ®otd wijxog Tov GEova Xy
€va wrpdgpwvo. Tlapamoovpe 6n oL diepydpeves péoa and 1o Qand Muurés axtiveg
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o vooTovy SdBAaom #ard v £i00d0 %o EE0DG Toug amd TO PArG, OUYHEVIOWVOVTOL
Yo a6 €va onueio IT Tov dEova xy.

8.4 Ogux1j yorvia. Olx avdaxhaon 1yov.

O pmunée oxtiveg mov mEogpyovtat amd mv nynuxj mnyg A (oy. 8.4)
mooonimTovy ue dopooetxéc devBivoels endve o Ol WELOTLXY ETLQA-
veia KA 600 duogopetinddv péowv (1 za 2).

Av 1 TogdTTe v; Tov fxov oto péoo 1 elvan puxpdteen and ™ TaximTa v,
010 €00 2 (V1<V,), TéTE N oxTive oV #dBe oG dlaBAdTOL ATORAXQUVETAL
and mv »abem (oy. 8.4). "Etor rav peyohdver n yovio mg TQO0TTHOENS
peyahdver xou n yovia mg dwabldoeng, pe amotéheopa ou axtives I, AA’,
EE" xAn. va minoidlovv Gho %ot mepuoodtepo ™ dwayweilovoo empdveLa
KA. Telxd 1 duobridpevn ZZ mg mpooninrovoag AZ Ba €xel dievbuvon na-
odAnin pe m duoyweitovoa empdvern KA. Ze avmiv my nepintwon 1 ywvia
npoomtdoemg AZP givar avnj omy omolo avriotoyel ywvia dbhdoswg 90°
%o TV ovopdtope oguxif yovia ywo ta do péoo.

"Exoue, houtdv, tov arndrovbo optopd:

‘Orav o 1jyos drabAdrar xar megvd amo €va uéoo oe €va. dido, 0To omoio Exel
UEYAAUTEQN TAYUTNTA, 1] YWVIA TG TYOOTTGOEWS, TOV O GUTIY AVTLOTOLYEL YW~
via daBidoews 90°, Aéyerar oguxif ywvia yia ta 6vo avrd uéoa.

I g mymurég axtiveg AH, A® xhr. 1) ywvio 1Q00TThOEmg E(voL PeYoy-
teoN and v opwxtf. Ou axtiveg auTég vploTavton pévo avixhoon rat Eavoyv-
otovv oto péoo 1. To @arvépevo avté to ovopdtope oduaj avdxiaon tov -
you, umopel 8¢ va oupPel pévo Gtav ou NYNTrES axtives mogevovio and éva
uéoo oe éva GALo, oto 0rtoio 0 Y05 €XEL peYariTeEN ToryUTTOL 0TS EXEIVN TTOV
()€ 0TO TEWTO PEOO.

8.5 Hyd — Metijynon.
8.5.1 Hyo.

O yodvog mov duapxel (dratnoeitar) oto avti Tov avBpwmov to alobnua a-
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1 1’ L f
Avam@u‘)uevo 0 T e S

; '(If}lobn[mov Kiga |t

Ly. 8.5.

6 €vay 1fxo eivon 0,1 s petd mv maion tov Mol epebiopatog mov To mEo-
nohel (arnovound petaiobnua). Emouévog, av Bdoovy oto auti ddo ryot, o
évag ®oTomy Tov GALOV pe dLopopd xpdvou agiEewg wxredteen tov 0,1 s, o
mogotEntis avuhapfdvetar €vo pévo 1o xat oyt dvo. Me diha Adywa, o
¥o6vog 0,1 s efvar o prpdtepog duvatds o omolog TEENEL Vo pecohafrioet pe-
&Y 00 MNUXGY EVIVTIDOE®MY, YL VO XATAYQAPOTY QUTES OS TO awTl W
Eeywolotéc.

“Evog dvBpwmog mapdyet 1o uxoiig didorewas mov npoomnintel xdfera ¢-
ndvw ot epmodio peydhwv draordoswv (tolxo, fodyo xAxn.) To omoio Boioxe-
TOUL UITEOOTA Ot avtdv (o). 8.5). Ta mymtind ®ipato Tov TodyovTot o Tov
avBowmo Gty TEOOTETOVY OTO EUTOAL0 avarAwvran xatd ™ dievBuvon mpo-
OTTWOEWG AL ETLOTOEQPOVY OF QUTOV.

Av 1 anéoroon Tov ovBpwmov and 1o eptédio eivan I, éte 1 dradoopi myv
omoia exterel 0 1jX0g S TovV AvOEWTO OTO EUTGALO ®aL 0T CUVEXELD, 0o
avorhaoBel oto epnddio, Eavd otov dvBpwmo eivan 2 1. Av n dadpowi awnj
(2 1) dropnei Tovhdyrotov 0,1 s, o dvBpwmog anover EexmwoLotd Tovg dv0 1youg
(Tov an’ evBeiag now Tov €€ avorhdoews). To poauvipevo awtd ovopdteton myd.

Anhodr Ny ovopdleTol T0 QALVOREVO EXEIVO ROTA TO OTTOIO aXOUpE Evay
an’ gvBeiag Mo xwEwotd and Tov e§ avoxhdoeds tov, av o devtepog (o €&
avarhdoews) @BAveL oto avti oQydteQ 0td TOV TEWTO ToVAAXLoTOV %oTd 0,1 S.

Av MdPope voym pog 6t 0 1x0g, oe ovvnBlopEVeS ouvBxeg, péoa OTov a-
€oa dratpéyel dudompa 340 m oe €va devtepdhemro, N Ny elvan duvari av To
[ glvan peyohitego twv 17 m.

v-t_340m-s'-01s

3 3 =17m

Modyuot: 21=v-t, =
Znueivon:

Ze PEQIKEG TEQUTTWOELS OOV 0 1Y0g avarhdrar dadoyind oe didpoga &-
umédia, o omoice Poiowovial O 0QLouEVES AMOOTACELS QTG TOV TA.QATNENTY
(mv my1), ToTE 0TS anovel Tov (dlo 1o morkég popéc. To pavipevo avtd
roAe(tal moAdamwir npyo.

8.5.2 Menijxnon.
Av 1 améoTaon Tov TeeamENTY otd T0 ERTtGdio elval prodteen amd 17 m,
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T0TE 0 avarhaoBelg yos @BAavel otov mapatEn™] TEW TELELDOEL 1) EVTUTMWO)
Tov ax’ evBelag 1iyov. "Etol o avaxrhaobeig fixog mporalel mapdroon nau evi-
oyvom tov axt’ gvbeiag fxov. To gawvépevo avtd noleltal uerjynon.

“Evag axpoamis mwov foioneton péoa o pio peydin aiBovoo d€xetan tov 1§x0, Tov omoio
madyel pio mmou oy} #ard toug Eng dvo tpdmoug: 1) Me an’ gvbeiag duddoon tou
1yov #ou 2) pe avdxhoom 100 o’ evbelog dadOGREVOD 1iY0V ENdVL MY 0QOEH, TTOUC
TOlYOUG #AT.

TN va €xeL n alBovoo nohrj covonu méner o avarhaoBeig 1iyog, Gtav @hdvel otov
a#QOAT, VOL EVIOYUEL TOV 0T €VBElag 1i)0 %O VoL iV OUPITITTTEL PE TOV EMGREVO 1jY0. An-
hadr} 1) OLdorera TS PETYOEMS TEETEL VL E(Va GO0 TO SUVOTGY UHQGTEQN.

O aiBovoeg yio va €xovv xohij axovonxy SLOQPWVOVTOL ET0L HOTE VoL GITOPEVYOVTOL
0L TOMES avarMAOELS TWV 1YWV TWV Y@V (TEQLOQLONGS ™S SIAOXEWS ™S PeTioedc
TOUG) %o €7t TAEOV oL avorhdpEVOL TixoL va pBdvouy e iom éviaom oe Gheg g BE0ELS TV
axgoatdv. Téroleg afBovoeg eivar ou mapafohxés ong omoieg oL povorof, oL nBomotof
#h. Polowovon omyv mepLoxy mg eotiog Tou,

Zug ovwnBuopéveg aibovoeg rolig arovonrrc oL eECwTEQIRES EMPAVELES TOUC Elval KO-
Aoppéveg pe v Tor omola armoQEOPOTY OMpaVTHG HEQOS TWV 1YWV L £T0L OTTOMETYO-
VIOU OL AVOHAGOELS TOUG, ETOPEVOS Ko OL PET1joeLs. Tétow vhxd eivon mopwdn odpato
(6mwg vpdopora, TammTes %.6.). ZTOUg TGEOVS TWV TORWOWY CupdTwV eyxAmBoval To
MMTURG ROPATOL %A 1) EVEQYELD TOUG TEMKA HETOTQETETCL HUPIWS OF EOWTEQIXY EVEQYELD,
(1 6mwg Aépe omv mpdEn ot BepudmTa).

8.6 Atpoogarpuxr] udBhaon tov 1jxov. Zdves ouyric.

Emeldn n toxvmra tov fov ot éva péoo eEaprdtol and ) Bepuonpaoio
OV, YU 0T, av 1 Beppoxpacio Tov péoov dev eivar 1 (dua 0 GAn ™V ExToon
TOV, TOTE O 1X0¢ dradideTan péoa ot avtd pe dogpopetiés Tayvmres. Emopé-
vag, o MYNTHd nipate vepiotavion didbhaon xal dtav dadidovrar oe éva
nEoo mov dev €xeL v dua Bepporpaocio oe GAn ™y §xtaor Tov.

H atpdopaipa amoteheiron and orpdpate agpa, To omoio £Xouv dLopope-
Trn Beppoxpacio. Zvvenag, o 1yog €xel drapopeTrés TayimTes ota didgopa.
otpdpata mg atpdopapas. Emopévacg, Gtav o fiyog diépyetar amd €vo otp-
na aépa og GAho otedpa ov €xel diagopetiry Bepporpaoia, Téte StadldTol.

2Zg PEQHES TEQUITWOELS (HVElG %OTd T VUXTA) TO OTRWROTA TOV 0Epa
mov Polonoviar ®ovrd oty empdvela Tov eddpovg eival Yuxpdtepa and ta
otpwpota o Poloxovron endvem ond avtd (600 o Ynhd 1600 Bepudtepa
elvat).

Tére pio mymuunn axtivo. (oy. 8.6a) ov drevBivetar TAdywa EoOg Ta. ETAV,
eLo€EyeTaL dradoynd amd Yuypdtepa ot Begudtega otpdpata agpa, dMiadi
ELOEQYETAL OE OTQWROTC EVTIGS TV OTOlWY 1 ToxUTnTal Tou 1ixov yivetor Sia-
doywnd peyoitepn. ' avts oe ndBe dadoyrn didbraon mg n mymun axri-
Va. QTOROXQUVETOL 0Tt TV ®ABe™ %o voplotatar xapmidmon. H xapmiloon
™G MRS axtivag Pmogel va yivel 1600 peydin, dote vo vootel oMt o-
VAxAOON OE VO OTOWUI QLEQQL, OTGTE 1 MYNTLKY AXTIVAL ETAVEQYETAL OTNY EML-
@dveLa Tov £dd@ove.
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Ly. 8.6a. Ly. 8.6p.

310 PALVOIEVO OUTO, TS OMKNIG AVOXAAOEWS TOV Y0V 0T AVHTEQX OTOW-
HaTo ™G ATUOOPALROS, OPEILETOL TO YEYOVOS OTL OF PEQIXES TEQUTTWOELS L-
oyvewv expiEEwV 0 105 axovyetal ot Témoug Tov Bpioxovial 0€ WOAY peyd-
A améoraon ard my Iy Tov, eva dev axovyetar o dhhoug Témoug mov Ei-
VOl OF 70 XY aéoTtoon %ot oL omoiol Aépe 6T amotehovv Tig Gaves auyrfs.

e pepnéc mepurTwoels (elvar vaw oL o ovvnBlopéveg) Gmov Ta oTEMpPaTO
1oV 0€a Tt omolo. PEloxovTaL ®OVTA OV EmPAVeELa Toug £ddoug eival Bep-
uétepo ad To. oTpwparta wov Poloxovial endve and avtd (6oo mo Ynhd
Boiloxoviar T600 Mo Yuyedtepa eivar), Téte oupfaivouy Ta eErg:

Mia nynux axtiva (oy. 8.68) n omola drevBivetan mAdya mEOg T eMAVW®
eloépyetan dradoyind amd Bepudrepa o Yyuypdtepa orpwpata agpa, dnhadn
ELOEQYETOL OE OTOWUIATO EVIOS TWV OMOIWV 1) TaXUTTa TOU 1)Yov YiveTon duo-
doyund punpdtepn.

'V auté ot xdBe dradoyinn dudbraor| mg n mynuxrj axtiva Thnoudter omy
®dBem ®ow eEmOPEVS V@ioTaTOL RAUTUAWOY TTEOS Ta Edvw. "Etol évag woyu-
06 1 X0S WITOQREL VO, UV YIVETOL AXOVOTOG OE OYETLHG RQEG AOOTAOELS.
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KE®PAAAIO ENATO
SYMBOAH HXHTIKQN KYMATQN - ZTAZIMA KYMATA

9.1 Zuppor1] NYNTROV RUPATOV.

‘Orav oto onueio M (oy. 9.1a) evig ehaotinol pécov gbavouv ouyxeovweg
&0 MynTrd ®ipoTa, Ta omoio TEOEPYXOVTOL atd dUo duotes MYNTIKES TYES A
#o B, tote 1o ompelo M extelel plae ouyreRQLUEVY TAAAVTWO).

H tahdviwon avnj (tov M) mporinter and ™ ovvBeon (dwovvopatixy G-
Bpoton) do Tahavidoewy, dMhadij elvar  ovviotapévn dUo TaAAVTHOEWY:

1) Tng Tedovidoewg mv onoia Ba wporahovoe oto M 1 G@LEN o€ awtd Tov
MMTHOU RIPATOS OV TROEYETOL 0d ™V Ty A av égbave pévo tov avtd
oto M.

2) T tahavidoemg mv onoia Ba mpoxahovoe oto M n dgiEn og avtd Tov
MMTROY ®OPOTOS OV TTROERYETAL atd ™V 7ny B, av £pbave pévo tov awtd
oto M.

H ovvBeon tov tohavidoemv (oy. 9.1f) oug onoieg vroparlovran ta did-
@opa. onuelo. evég ehaotrol pécov péoa oto omoio dadidovron NNtk ®i-
nato ovopdLetal ovupoirf Tov nynrindv xvudrov. Ta amoteAéopata T, omoio
TEORVTTOVY GTt6 TN CUMBOAY TOV NYNTRWY KVUGTOY OVOUGLOVIGL Qatvoueva
ovupolijs Tav rixwv.

‘Ot §60 TohavtdoeLe mov @BAvoLY ouyxEGveg Ot €va onpelo eEAaOTIXOU

A B

Zy. 9.1a. Ly. 9.1p.
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nEoou €xovv TV O devBuvam, dnhady elvar ovyypauuwés, Tote n diavu-
ouatwej Tovg dgoton avdyerar oe alyefoixi.

To amotéheopa ™ oupBOMIS TWV NYNTHWY XUPGTWV OV TOGYOVTOL 0TS TIC
myég A xou B oto onpeio M e§agrdron and ™ duagopd paoewy PE TS 0moleg
Ba grdoovy 1a ®ipota ovtd oto M. Av vmoBéoope 6T Ta yMTRG ®opara Gray
Eeniwmoay o6 To A o B elyav myv iduo pdon, n duagopd @doswv mov Ba. €xouvv
oto M B ogethetan om) dapopd dpdpov AM — BM = [, — 1 (oy. 9.1a xan 9.1B).

Zuyreroluéva

1) ‘Ocov agopd onpeica, yio To omoia 1 dagopd dpdpov eivan axépaio
TOMATAGOL0 TOV WjroVg ®ipaTog Twv dbo MMuxrdv xvpdtwv (cvtd €xovy 1o
(010 wixog), ovpPaiver 1o MRS xipa OV TEORUITTEL 0TS T CupBOA TOUC
va. €xeL ™ uEyLom evioyvon (to mhdrog Tov va eival (0o pe to dBporopa tov
TAATOVG QUTEV):

L-L=2n -%(x =0,1,2,3,....) (uéywom evioyvon)

Avté ovpfaiver yiatl omy meQintwon aut) oL CUVIOTHOOES TS TAAXVTIHOOE-
og Tov M elvau opdppomeg, £’ Goov To myNTrd ®pata @BGvovy oto M pe
OLapoEd TWV QAOEWY TOUS (0T HE 21T

Znusiowon:

Av el mhéov ovpPaiver Ta dvo xipata (oL TAavIHOELS) va €xouvy (oa Thdm, Téte
TO0 MYMTRG RUPOL IOV TEORVTTEL S T oupBolij toug €xel mhdrog 1o dumhdolo Tou
TAATOUE TOV EVOS KUPOTOG,.

2) ‘Ocov agopd onpeia, yio To. omoia 1 drapopd dpdpov eivan mepITtd
TOMATAGOL0 TOV ooy WijHoug ®UPATOG TV S0 MYNTrdY xupdtoy, ovpfai-
VEL TO MYNTHG Ve OV TEOXUMTEL ot T oupBoA] Toug va €xeL T péyom
eEaoB€vion (To mhdTog Tov va eivar (0o pe T dLapoed Tov TAATOVS AUTDV):

L-L=(2%+1) % (néyrom eEaoBévion)

Tovro woyvel ywati omv TeQmTwon v OL CUVIOTWOES TG TOAXVTDOEWS
tov M eivar avtipponeg, £¢’ doov Ta ®ipata @Bdvouy 0to M pe duagopd Twv
QACEDV TOUG (OM pe 21 +% ;

Znusiowon:

Av eni mhéov aupfaiver Ta dvo ripata (oL Tahavidoels) va €xovy (oo TAd, ToTe
10 omotéleopa ™g cupPohtis eivar To M va uny tahavidvetar (dnhadi oto M 1o éva
nOpa avargel 10 dALo—thiong ondofeon Twv 1ixwy).

3) Zra dMha onpeia Tov vAroU péoov ovpPaiver evioxvon 1j eEaoBévion
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TOU )0V avdhoyo pe Tis TWES g dagopds /-l Twv omootdoewy Tovg and
TG TyEs A non B.

Hagarijonon:

Eivaw povepd 6m, extdc amd o onpeio ot omoia €xope mArjon evioyxvon 1
mhjon ardofean, Ba vdeyouy ral dhha onpeia ota omoio dev Ba €xopue ovte
mhon artdoPeom ovte whrjon evioyvon, ahhd ndt evdidpeoo.

Ta onuelo oo omola magameeiton (cupPaivel) mhjong andoPeon xon
TAONG EVIOYVON TOEYOVV EXGVA LOOOKEADY vItepPordv (o). 9.1y). Ou umep-
Bolég avtég Aéyovran xgoaaoi ovuPoirfs. Zta onpeic ™G pecordBem|s Tov gv-
Bvyoopupov Tujpatog AB mapammeeitar whjong evioyvon.

Dawvépeva ovpfohic MMTXGY ®KURdTWV PToQOUV OXETXG EUROAR Va. TTo-
paxBotv pe ™ PoriBewa Tov owMjva Konig (oy. 9.18). O ocwhijvag avtds amo-
teleiton amd Ovo owiveg oe oxfqua U. O évag ad toug do wroel va pmad-
velL péoa otov GAlo %atd emBupunté wiros. Mmpootd oto dvorypo A magdyo-
veow nMTrd xopata (1x05), T.x. and damacdy.

Ta xipore avtd ghdvovy otov mapamoenm I' and dvo dpdpovg, amd tov
AAT 7ou amé tov ABI, ovppdriovv de oto onueio I'. Emewdn ta wipata avtd
opdyovron amd ™V ido Ty, propovpe va Bewproope Gt TEOEPYovToL amd
dvo olpgpuveg myEg ou omoieg Poiorovian oto A, (dvo myéc IT; non I, ovo-
udCovrar oUpQWVES 6Tav TaEdyouy ®Upate pue ™y O ovyvémra, 1o dro
mAdTog ®aL ™y B pdon).

- ==~ Andofeon

Iy 9.1v. Iy. 9.15.
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Metaxwvdvrog to oohijva A diamotdvope o eEg:

1) ‘Otav 1 dagopd Twv dvo dpdpwv AAT xaw ABI eivon axégouo mohha-
TAAOL0 TOV ROV ®UPATOE, TTE T0 amotéheopa g ovpfohis oto I eivaw n
uéywom evioyxvon tov fxov (az = 2-a, 6oV o T0 TAGTOG TOV 1OV 7OV TG
YETOL TG TO SLamaowy 0To ONUED A, %al o TO TAGTOG TOV YOV OV TEOXV-
nreL amtd ™ ovpPor oro onpeio I).

2) ‘Otav 1 Suagopd Twv dpdpmv AAT xaw ABT eivon meputtd mohomhdoro
OV ooy pixovg ®ipartog Téte 10 amotéheopa ™g ovpBolic oto I' eivon 1
andofeon Tov fyov.

Znueiwon:

To wirog mg dadpopic AAT oto owhjva Konig eivar petafintd. Exopévmg pro-
poUpE Vo, TeToope MOMES drapopés dodpwv ABI-AAT. Ze xdfe dwogopd dodpwv
Samordvope oto T 1jyo amd ovpfolr, Tov omoiov To mhdTog Exel pio Ty petaEu 0-2a.

9.2 Lrdopa ®Upatd.

9.2.1 I'evixés yvaoeg.

H pia dxon A oneogtdovg ehampiov (o). 9.20t) OTEQEWMVETOL OF €val TTOA-
ASpevo domaodv A, evd G dxon tov' B eivan otepewpévn o avévdoto
gunédwo E.

Iy 9.2a.
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‘Otav 10 dromaowy extehel opelwTes QQUOVIRES TAMAVTIWOELS, TOTE OTO €-
hamjolo dradidovror dapinn wipata mov mEoxweolv and 1o A oto B. Zto
aveévdoto epmodio E 1o nipato autd avaxrhobvron zow duadidovror amd myv d-
#on B mpog mv dxon A tov ghatnpiov. “Etol o #d0e onelpa Tov ehampiov
@OAvVOUV OUVEYWMS TC TQOOTITTOVIO. XKOL T CVOXAWUEVO XKUPOTO GOV KoL
ovpBdihovy. Anhadij xdBe pio onelpa viropdireTanl ouyypdvmg oe dvo Taha-
VIdoelg g duag devBivoems (tov #ipatog), Tov idrov mAdrovg, mg drag
ouyvémrog, Tov idov pijrovg alhd avtiBemg popdc.

Av eEerdoous ta amoredéopara s ovuPolrric Twv mo wAve xvudrwv ot xdbe
oneiga Tov eAatngiov, Ba diamordoous Ta e&ijs:

1) Oguopéves omelpes Tov edatneiov (A, Az, As, Ag) TOQOUEVOUY CUVEXELD
teheiwg axrivnteg, dnhady oug onelpeg avtég damorwvope deopolg xvioe-
wg. Me dhha Adywo OLamLOTAVORE TTAYEN ®OL CUVEXY axwvnoia TwV OTERMV
vtV (A, Ay, Az, Ay). Totto ovpPaiver yrotl oe ®GBe pio oo Tig omeipeg aw-
€5 (Ay, Ay, Az, Ay) OL TRAOVTAOELS TTOU €QYOVTAL QTG TO A %ol QUTES oV €Q-
yovtaw artd 1o B Bolorovrar oe aviiBeon gdosws raw oupfdihovy (autég mov
goyovral amd 10 A nou autég mov €pyoviar amd to B éxouvv (oo mhdm, ioeg
oUYVOTTES ROl OVTIOETES POPER).

2) Opwopéveg oneipeg tov ehatnpiov (K, K, K;) tahavidvovrar pe péyi-
oto mhdrog, dMhadij ong oneipeg cTEG dramuotdvope ®othieg xvioews. Avtd
ovpfaiver yiati o ®dBe pia oo g oneipeg avtés (K, Ky, Ks) o1 tahavidoeig
mov €pYovTal atd To A %o aWTES Tov €pyovial amd To B foiorovian o ovp-
pwvio pacewg xat oupfdilovy (auTég Tov €QYOVTOL OO TO A %0 QUTES TOU
goyovtal and 1o B €xovv (oo mhdm, (0eg ouyvomteg ®o (OLEg POQES).

3) Extég twv omepuv, oL omoleg amotehotv toug deopols, GAeg o dhleg
onelpeg Tov ehampiov exteholv dropiinels aQuUovIzES Tahavtdoels ™g dlag
ovyvomrag. To mAGTog TV TOMVIDOEWY TWV OTELRWMV CUVEXHS AVEAVEL GO0 OL
oneipeg Polorovial TANoLEoteQa OTLS KOWMES, OOV TO TTAGTOS E{VOL PEYLOTO.

4) Ou onelpeg mov Ppioxovrar petagt dvo dadoywmwv deopwv rvovvron
ndvrote ®atd ™V dua popd (oy. 9.28).

5) Ou oneipeg mov Poloxoviar deEld nal apLoTEQA £VOS OEOUOU ®VOUVTOL
mdvtoTe rotd avriBem @opd.

ITdoua Kuuara

K4 Ko Ks Ky

Iy. 9.2p.
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6) H andotaon peta& 6o dradoyindv deopdv 1j o dadoyindv nothidv
elvaw otaBepr xou (o pe o pod wirog xipatos (oy. 9.2p).

7) Zug Béoeig K, Ky, K; 6mov vmdpyovv xothieg ®vijoemg Twv omelpiy, v-
TAQYOVV JECUOL TNG TUXVOTTOS TWV OTELRWY. Anhadi] YOpw ®aL xovid ot pic
onelpa oV amotehel ®owhion XIVIOEWS 1) TURVETNTO TWV OTELQWV TOQOUEVEL
OopeETAPANT.

8) Zug Boeis Ay, A, Az Ay 6OV VITAQYOUV SEOUOL KUVIOEWS TWY ONELRMY,
VRAEYOUV HOWMES TNG TURVETNTOS TV OTELRWMV. Anhadn ylpw ®ou ®ovid oe
®a0e omeipa oV amoTeAEl SEOPS KIVIHOEMS, M TURVETNTO TWV OTELQHY PETO-
Parheton meQLOdunas pe uéyLoto mAGTog nat ouyvémTa {om pe ™ ovyvémTa
TWV XUpdTwv ov ovpfdilouy.

ITgoooy:

1) To 0vvoho Twv TAAOVIHOEWV TIG OTOIES EXTEAOTV OL OmelQES Tov ehat-
olov Tov oyfuarog 9.2a ovopdtetan ordowo didunxes »vua.

Cevindrepa, otdowo ddunxes ®ipa ovopdlope 10 0UVoro TV TahavTd-
O£V TV oopaTdiny eveg omolovdijrote ELOTIXOU PECOV, BT AUTES €X0UV
o (B yapanmeLotikd otorele pe TS TOAAVINOELS TWV OTEQMY TOU EACTY-
olov tov oxfuatos 9.2a, dnhadi eivar mg (duag poogrg *ar ratavowic oto
EAOOTIRG PECO PUE TIG TOAXVTDOELS TV OTELQRMV TOV EAOTNEIOV TOV OY1jIOTOC.

2) Aev mpémeL va pog dlagetyel 6T T0 OTAOIHO ®Uua, E(VOL TO ATTOTEAEOHA,
mg oupBohic 8o ouoiwy xupdtwv, To omolo diadidovial xard avriferes opées.
Tagatrjenon:

‘Ooa ava@EéQope omy ToQEYQUEo oUT YL Ta OTAoLa dtapirn #ipomo: t-
Oy UoUV avaLoYo ®OL YIOL TOL OTAOLa EYRAQOLA XUPATCL.

9.2.2 A1a@og€s otdowov xat TEX0VTOS XUUATOS.

1) Z10 1€y 0V ®ipa £XOUE PETADOON EVEQYELOS OTTO EVOL OTOLYEUDIES OG-
TLO TOV PHEOOV OLdGoEWS OTO GALO. ZTO OTAoWO #Upa dev €xoue peTddoon
EVEQYELUL.

210 OTAOLWO KUpa 1) EVEQYELD TTOV SIVEL 1) TINYY] TTAQOYWYHS TOU potpdLeTol
ota dudgpopa onueia Tov péoov. X ovvéyewn »dBe onueio drompel xatd pé-
00 GQO TNV EVEQYELD TTOV OTEXTNOE.

2) Z1o 1p€xov ®ipa dvo onueia Tov péoov daddoems Ba €xovv (yevird)
dragopetiny] @don. Z1o otdoo nipa dvo anueic Tov pécov 1 Ba €xovv ™y
O pdom 1 Ba €xovv avtiBem @don.

3) Z10 TEEYOV ®UNC OACL TOL ONUELD TOV PHECOV EXTEAOUV TAAAVTWON WUE TO (-
d10 TAGTog. ZT0 OTAOHO ®Upa TO TAGTOS TG TOAQVTIDOEWS TWV daQEpmVY o1)-
neiwv mafpver TES amd undev pexol 2a (a: 1o TAGTOS TWV AVUATMV TOV OUpL-
Bdariouv).

4) Zvo 1€xov ®ipa tar dudpopa onpele Tov péoov daddoewg diépyovran
(yevind) amé m B€om woppomitg Toug Ot SLopOQETIRES OOVIRES OTLYHES. ZT0
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otdowo ®upa Gho o onpeio Tov péoov dLégyovial Tavtdypove amd m B€on
LO0QQEOTOS TOVG,.

9.2.3 Zrdowa nyntixd xvuata.

Ioogavag 6o EXOUE AVOPEQEL YLOL TOL OTACUIO RUPOTO LOYVOUV KO VIO TOL
otdowpa MMurd roporto (drapixrn row eyrdooia). v mepimtmon daddoewg
80 Mywv me avmig StevBivoewg, g dag ovyvémrag, Tov drov mAdtoug ah-
MG avtiBemg popdg dmuovpyolviol OTdoa nynTvd ®ipata €€ aitiog m™g
ovppohis tovg.

AVTS ptoQolpe vau 10 TR Eoope ekl pe T didTaEn Tou oxuarog 9.2y.

O Myog mov mopdyetal and To PEYAPWVO, GTOV OUVAVTNOEL TO OTEQES TOl-
yopa, ovarhdrar. To xipa mwov €pyetar amd 1o tolywpa (€€ avaxhdoews)
OUPPAALEL pE TO KUPQ TTOV EQYETOL OIS TO PEYAPWVO ROL TOQAYOVTOL OTATLUO
nopota. ‘Otav petarivijoope 1o auti pag ®otd pixrog e evbeiog x, folorope
OTL OE 0QLOPEVA OMpUElD O Y05 ArOVYETOL EVTIOVETATOG EVH O dAAC eV anov-
yetan ®aBShov (andofean).

el
m

!

Zy. 9.2y,
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KEDPAAAIO AEKATO
INEPIGAAZH KYMATQN

10.1 T'evixég yvaoers.

Méoo. oe pla Aexdvn mov mepLE el VEQS TOmOBETOUNE €va. TETOONN PE TO O-
nolo amopovavope do meploxés A xaw B (oy. 10.1a). To néraoua pépel pia
wron o O”.

Zmv mepwox A dnpovpyolpe ®bpota, yio Taddetypa pe mv wrdon -
#QWV OTOYGVOV VEQOU, TIG OTTOIES Qi VOpE pe 0TaBeps puBpG (ouxvémra). To
onuefo O, ™M TTWOEWS TWV OTAYGVWV YIVETAL XEVIQO MAQAYWYNS KURMRMDY
#UpPdToV, To. omoio apyCovy va dadidovrar omy empdvewa Tov veoy (oy.
10.1a).

Kabug 1o ®ipata @bdvovy amy omj O, Ba mepipeve wdmolog va dsu va
ewodvovy dud mg omig omv mepLox B exelva pévo ta xipato mov mepuéyo-
VIO OTO E0WTEQLXG TG Ywviag o pe xoguer] to onueio O (oy. 10.1a).

To nelpapa Spwg deiyver 6t ot meproxy B duadidovrar xuxhind wipara,
Ta ortoio. €)0UV WIHHOG ®OPOTOS (00 PE TO WiKOS RUUATOS TWV KUPGTWY OV TTai-
pdyovral o mepLoy} A %o Ta omoia €xovy x€vtpo 10 O,

Anhadn to melpapa delyver 6L To xVpa wov dradidetar oty meguoyy A

Méraoua
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Ot dideTan xa o€ GAn MV wepoyy B miow and to métaopa. To gpawvopevo av-
16 ovopdletan egibraon.
Znueiowon:

Ta wiporo mov €pyovrar atd ™y omj O ta ovopdtope megOhvpeva. Ta

ZOPATO QUTA €OV TS LOGTNTES TTOU €X0UV TA AUPOTCL IOV EXTEUTOVIOL OTTO
10 O %0 VITOKOVOVY OTOVS (OLOVG VOROUG.
ITgoooyy:

To pawvopevo g TeQLBAGoEWS EVOL EPPAVES OTLS TEQLTTWOELS OTTOV OL O-
méc (M oxlopEg) €xouv €U0g (Gvorypa) TG TAEEWS TOU WHOUS KUPATOS TWV
AUUATOV (RO UXQOTEQO) TOV TQOOTITTOVY EAVM TOVG (DOTE VO JITOQOVV VoL
BewonBouv we onpeict). Av oL OLAPETOOL TWV ONWV EIVOL TOA) PEYUAUTEQES
TOU UrOUG #UPATOC, OL OmES eV wropovv va Bewenbotv wg onueia. g ne-
QUTTWOELS OWTES Yivoviaw meplBLdoeis, alld to TeAMrd amotéheopa eival To
®upa va axohovBel 1o vopo mg evbiyoapnung daddoewg (oy. 10.16).
Iagatrjenon:

To @ouvipevo mg meQBAdoemg TaQoTEELTAL Ko GTaV Ta RUPATC TOOOTT-
TTOVY OF CVIKE(UEVA OV Ol dLaoTdoelg Toug eival WHQEGTEQES TOV WHKOUS
RUPATOS TOV KUPATWV auTdV. Anhod Gtav ®Upate TQoonimTovy o8 avitkel-
LEVQ TTOV OL OLOOTACELS TOVS EIvalL IROGTEQES OTT0 TO KOS HUUOLTOS TOVES TOTE
T woporro outd dradidovron rot oW aIrd To AVTIREILEVA QUTE.

‘Otay ®UPOTe TEOOTTOVY OF AVTLXE(UEVO TTOV OL SIOLOTACELS TOU E(VaL TTO-
A peyoliteQes and 10 Wrog RUUOTOS TWV HVUATWV QUTEYV, TOTE Tow amd 10
QVTILEIUEVO OYNUOTICETON OXLAL.

Znusivon:

Tevird, dtov To UpoTe TEOCTIIRTOUV EXAVW OE O 1] AVTIKEIIEVO TTOV EXEL
SLoOTAoELS TTOMY PEYALES OYETIRA UE TO PNXOG KUPOTOS TWV KUPATWV QUTHDV,
16te oW a6 ™V o 1 TO avTrelpnevo ta ®ipata dadidovian evbBiypoupno
(dev vpiotavrar mepiBlaon). Avubétws, Stav ot daordoelg g omis 1j Tov
AVTIXELUEVOD E(VOL TNE TAEEMS TOV IjROVG RUPATOS TWV RURATOV, TOTE CUTA

Iy 10.1.
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Ly. 10.2.

meQBhWvVTOL ®at oW ad ™V oMY 1} TO AVIIKEPEVO TAQATNQOVVIOL CTTOXAL-
oglg artd v evBiypapun duddoon twv xupdtmv (Qawvépevo teplOMdoens).
ITgoaoyj:

ZuiBwg divetar o eErig opouds: HepiBAaon xvuarog ovopdleTal T0 QOL-
VOUEVO EXEIVO RATA TO OO(0 TO ®UPK GTOV TEOEL OF pict oMy 1] O €va avTLxei-
HEVO SLOOTACEWY IKEOTEQMV TOU PXROVG KUROTOS TOV, TOTE TO KUNO. TTOQOV-
oldCel ammorAiogig amd ™y evBiypauun duddoon Tov.

10.2 IlegiBhaon Tov 1jxov.

To winog ®ipaTog Twv NYNuUXdV ®updtav tov dadidoviar péoa otov agpa
elvan petalu Alywv exarootopérpwy xow 10 cm. o my ophion xon ™ povowj 1o
MWROG ®UPOTOS TV MYNTRWV ®updtwy elivar ouviBog peta&d 30 cm xow 3 m.

Ta avolypota o to aviireipeva (topteg, tapdfupa, otilol émuha %.d.)
7ov oV xafnueowvii Lonj cuvavtoly ta pymurd xipota xatd m duddoon toug
£yovv ouviiBmg daotdoeig mg TdEewg 30 cm €wg 3 m.

MeTta&U ™S MYMTAIG TINYNS KoL TOU TAQOTNENT] WToQEL va toeepfdrleTat
éva. eputodLo, To omoio dev agrjver Tov 1xo va dradobel dud péoov avtov (nyn-
RGOS povetig). AV Spwe To eutodLo PEpEL om T omoiag oL dLaoTAoELS eival
™m¢ tdEewe 30 cm g 3 m TéTE 0 TMORATNENTHS OV PoloxreTor oW oS TO
EUTTOdI0 aroVEL TOV MY0, av ®ow dev Polonetan edvm oy NyNTrY oxtiva, 1
omola Siépyetal amd v omr. Avté opeihetan om mepiBAhaon wov veploTavron
o Trd ®opato oty om (oy. 10.2).

AP,
Lo
)
<
5
10T\

et



KED®AAAIO ENAEKATO
ZYNTONIZMOZ ZTHN AKOYZTIKH - ANTHXEIA

11.1 I'evixd.

OvopdCope ovvroviouo 10 QALVOUEVO EXEIVO ®OTA TO OO0 Eva CUOTNICL
(tadavroTijs) mov €XEL LOLOOUXVETTA V, TAACVIWVETOL UE TO PEYLOTO TAATOG,
otav dieyepBel and eEwteounn avtia (deeydprn), m omolo £xelL ovxvémra v (om
ne TV ooy vomTd tov, dMhadi Gtav LoyveL n oxéon: . To auwvdpevo
TOU OUVTOVIOMOU TALQATNQELTAL KO OTNV AROVOTLXY], OGTE OVoudLeTon nal ov-
vijxnon.

IMaipvope o Spowa daaowdv A xar B, dnhadi dvo dwamaodv mov €xovv
{ogg Woovyvémreg va = vp (OY. 11.1). Aweyeipope 10 A #TumddvTog TO EAAPOE
ne €va ogpuedxt rau To wAnowdtope oto B. Téte 1o B extehel eEavayraopévn
TOAGVIWON PUE OUYVOTNTA V4, 1) OTtOia elval (oM pe TV WLoovyvémTa ToV Vv
(va = vg), MAadr €xope ®ATAOTOON TUVTOVIOHOU.

Awmiotdvope omy wegimtwon avnj 6t a) To B tahavidveton pe peydio
mhdrog o B) 1o B exmépmer 10 okl oyveOTEQO QS EXREIVOV OV EXTENTTEL
10 A. Evd av minoudoope oto B éva dhho dwamacdv I' pe wioouyvémra vr
TETOLOL (DOTE VO LOYUEL 1] OYEOM: Vr # V.

Téte damotdvope 6t 1o B tahavidvetol pe wol) uxpdotepo ThGTog Tou
TMATOUE TNG TTOONYOUUEVNS TTEQUITTWOEWC.

(Evvoeitaw 6T 10 ®rimmpa Tou A »aw 1o xrimmpua tov I elvon toodivapa).

Ipoooyr:
ToviTope #aw €36 GTL TO PALVGREVO TOU OUVTOVIOHOY U0 ovomudtmy Tpo-
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tmoB€TeL ™V UmaoEn oulevEews peTall Toug. 10 TUQUTAVE TOQGIELYIN TV
dvo dromaowyv, T oUCEVEN ™V emitelel 0 adpag, did Tov omoiov netaPiPate-
Tou 1 eVEQYEL amtd to A oto B.

‘Otav 1o damaowy A magdyet )0 autd talavidvetal. Avtdg o 1jyog, on-
hadn ta mmuxd wipote wov mopdyovial and to A, dwadidovral atov aépa
%o pHETaQEQOLY evépyewn. "Eva pépog twv ®updtwv avtdv gbdvouy oto dia-
naowv B, tov mpoodidovv evépyela nar avtd (to B) extelel eEavayraopuévn
TOAGVTWON).

Hagarrjenon:

Aev mp€mneL va, pog duopevyeL ot

1) Katd 1o ovvroviopd Aapfdver yweo petafifaon mg peyoivtepns duva-
g mooomTag EVEQYELAS mtd TO dLEYEQTY OTOV TaAXVTOTY.

2) Zmv %atdoTao) TOU CUVTOVIOUOD TAQOTNEETAL EVITYVON TOV EXTEUTO-
HEVOU 7)oV, ONAad] 0 )OS TOV OO0 EXTEUTEL O TOAXVTWTIS EIVOL EVIOVOTE-
00¢ (LoYVEATEEOS) ATG TOV 1{X0 OV EXTEUTEL O dreyEQmc.

11.2 Avenyeia (nyeia).

Avrnyeia ovopdfovral zothdmreg xatoljlomv daotdoewy, péoa ot o-
moteg eyrhwPiCeTran aéoua pafa, n omoila pwopel va Tahavidvetan o€ pia oQt-
opévn ovyvomro. Otav 1 afpue pala mov eivor eyrAwpBlopévn péoo oto a-
viyeio Poloxetar o ovvroviopnd pe éva eEwtepued aimo (deyépm) o 1ixog
gvioyvetal. Me dhha Adyw to avenyeios eivan #olAGTTeg pe aépa xatolhijlov
SLOTACEMY Yot VoL EVIOXUOLY TOV X0 WOLS OQLOREVIS OUXVOTNTOG.

‘Otav ®rumjoope pe €va eAonrd opuodxt 10 €va ox€AOg Tov duomacwy
(ox. 11.2a), Ba axovoope €vav aoBev) 0. ‘Otav apuéowg petd tomoBemjoope
10 dramaowv wov wakketon og Evhvo doxelo Ba axovoope woxvES 1x0. Avtd
eEnyeiton wg eEng: To diamaowv mov warheton dieyeipeL Tov aépa Tov doyelov
étoL ote va extehel eEavayraopévn Tahdvimon oe cLUVTOVIOPS 1E TOV 10
Tov dramacdv. Anhad o afpag alheTon pe guyvome ion TEOog T cuyveTHTa
tov damacwv. Exeid ®atd to ovvtoviopd 1o mhdrog g talavidosms elvor
UEYLOTO, O TORaYOUEVOG 1XOG ELvaL LoYVEAG.

Ag Bewprjoope o Spowa damaocdv (oy. 11.2p), éva danacdv A pe avm-
¥€io nau éva duamaodv B xwoic avmyeio. Av dieyeipope Ta diamacdv v (dua

Avnxeio
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Zy. 11.2a.
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Iy. 11.2p.

otyuy] zot pe (oo ®rumjpote Ba tapamoeioope to oxdhovBo.

1) To damaodv A pe To avmyeio Ba dwoel 1yo mov 1 évraor Tov Ba eivan
neyaiiteon o ™y €viaon Tov 1xov mov Ba dwoeL to B.

H e&iqynon eivon 1 €&rc: Z10 diamaowv A pe 1o avmyelo €YOUE OUVTOVL-
ougd, didtL n ouyvémra Tou drataodv eivan (om pe pio amd TG WOOUXVETES
ToU avmyelov. Apa, Ba evioyveTal 0 1)0g Tov eEXTEUTEL TO domaowy A (omy
TOOYROTIXOTNTA AXOUYETOL O M)0S Ao TO avinyeio). Aviifeta oto damacwv
B mov dev €yel avmyeio dev mapamopeitor ovvrovionde, doo ovte evioyvon.

2) To duartaodiv A Ba oropomioet o yorfyopa amd to B, H e€rpymon elvoun e&iic:

Kau ota d0 damaody ddoape (oa mood evégyelag »atd ) diéyepan toue.
Zuvenig 1o ®oB€vo and avtd péyoLs 6Tov oTapaTioel va tdAheTon Bo exteé-
umeL 1o (9o mood evépyetags. To A exmépmer 1o mov €xer peyahitepn vraom
o7to ™ Evraon Tou 1jxov mov exnéunel 10 B. Enopévwe 1o A Ba exntéumel 1o
(10 moo6 evépyelag pe 1o B, alhd og Aydtepo yodvo. Apa 10 A Ba otopati-
o€l Lo yoyooa and to B.

Iagatrngrjoeis:

1) Yrdoyouv naw avmmyeic Tov eivor #oTdAAnio SIapoppwpiévo MoTe va €-
vioytovv morhég ovyvémres. Ta avimyeio Towv dlo@opwy pHovowv 0pyavmv
(7. #1000, PLOAL ®ATt.) elvar €T0L DLAPOQPWHUEVO BOTE VO EVIOKVOUY TOMAES
ovyvemTES, YTl Tor Spyava avtd divouv ovvBEeTo 1j0.

2) H avBodmivn @ovy madyeton amd Tig TOAHRES HIVIOELS TOV POVNTL-
ROV K0EAWV. AvT EVIOYUETOL 0TS T1) OTORATLA KOL QLVLRY XOAGTNTA TTOU AEL-
TOVQEYOUV OOV £va. PeTafAntd avinyeio. O mvijoelg ™mg yYAwooag ahhdlouvv to
OYUCL TOV OVINXEIOV TS OTOROTLRYG ROWLOTNTAGS ®OL £TOL eVIOYUOVTAL GAOL OL
1oL mg avBodmvng pwvig.

11.2.1 Avtiyeia Helmholtz.

ZTV axovoTry XoNoLpoTolovvTol eWdd aviyeia o omoic ovopdlovral
avmyelo Helmholtz. Avtd eivar ovviBmg ogaoizd doyela yepdra agpa mov
£youv €va uxeo avorypa (A) yia mv eicodo Twv ropdtwv ®at €va diio (B)
7oL TEooaudteTal oto avti (oy. 11.2y).

Kdafe avmyeio Helmholtz dieyeipetan og ovvroviops ané pio pévo ovyxe-
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Iy 11.2y.

nOWEVY ovyvomra, 1 omola eival ton pe ™V Woouyvémrd tov. Emopévag,
éva. avmyeio Helmholtz evioyiel 1xo pévo puag ovyrexppuévng ovyvemrag.
Av oto onueio A evég avmyeiov Helmholtz gpBdoer évag otvBetog 1ixos Ba
evioyvBel pdvo o 1yog Tov ovvBetou 1yov, mov €xelL ovyxvoTnTa (O pe TV t-
droovyvémra Tov avenyeiov.

Znusioon:

H andofeon mwv tohavidoemv evide tav xolhomjtwv twv oavmmyeiov

Helmbholtz eivai puxpég now ovvenag ota avmyeia avtd togatneeitar oEvta-
TOC CUVTOVLONGE.

11.3 Egotijoeis #upatixig — axovotixig.

1.
2.
3.

Iowa pawvépeva héyovron TeQLodird;

T ovopdCetar mhdtog naw 1w egiodog ot pio ToAdvroon;

T maBaiver To mhdtog omy ehetbeon ToAdvimon pe v ndoodo Tou ¥edvov;
AvEdveton, perdverton 1j Tooapével otabeed vou yuorl;

TT6te éva mahdpevo ovomua extelel ehetiBeon xow wéte eEavaryraouévn TohdvTwon;
Ze mowo tohdvinon mapameeital 10 gawdpevo Tou cuvtoviopos; Iléte omv
TOAGVTOOT QUTY] €XOPE TUVTOVIONUG %OL TOLO EIVAL TO OTTOTEAEONE TOV;

T ovopdCetar #ipa ehaouxdtrog;

T petapépel 10 ®UpQ, EVEQYELD 1] UAN;

Tu ovopdCetar mepiodog, T TAGTOS ®at TL Wixog EVOE HUMATOC,

Towo ®ipare AEyovran ey#aQoLa ®a Touo duouixn;

ZEe TOLOL CWOUOTC TYNUATICOVTOL EYRAQOLO ROl OF TTOLDL Staiuy ®UpoTo,;

Toti Grav éva wipo alhdtel péoo duaddoewg dev alhdler n ouyvém™ e Tov;
I6te éva wipa mabaiver avdxrhaon xow wéte SidBhaon;

T givou o g Todyoviol Ta nymTird ®iporo;

Ti ovoudCope 1jx0 ®aL oL eivaL ToL GOLEL TAV AHOVOTAY 1XWV;

Ané 1 eEaprdran ) Tayvmra duaddoswg Tov you;

Towot duaedidovran pe peyahiteon Tayvmue otov a€pa; OLurémny ot 1j oL vEdnyoL;
It magovoldletal mo ovyvd 1o QaLvopevo g meQtbhdoewg omy axovotr;
Ze plo aiBovoa vadgyovy dvo peydeuva. Ze oplopéva onueia mg aifovoac dev
axovyovral 1ol and ta peydepuva. Idg eEnyeital to awvdpevo;

[Towa elvoil oL VTOREREVIAG. XOQOHTNOLOTIXG TOV 1jX0V Rat amd ol eEaptdtal To
#dBe éva amo avtd;

TTowo elval To OVTLKEYLEVLAG, XOQUATNOLOTIXA TOV 1(OV;
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21.

22,

23.

24,
25.
26.
27.

Tu evvoovupe 6tav Aépe 6TL 10 ®aTd@AL axovoTdTTas fyov ouyvémrtag 1000 Hz
givar 107 w/sec’;

Tu evvoodpe Stav hépe 6t 1o G6po mévov picg ouvyvémrag 1000 Hz eivau
10° w{cmz;

Me oo ouyvémro. mpénel va dieyelpetan €va olomuo dote va €xoue #oTdota-
01 GUVTOVLOWO;

Tu evvootpe Gtov AEpe nydd o TL PETIHMON;

Tu evvooutue tav Aépe QEAyNa ToV 1i)ov;

To nymuxd xipora eivon dwopnixn 1 eyrdoowo;

TNati oL vépnyoL petagéQovy TEQLOTOTERY EVEQYELD atd TOVG CuVNOLOPEvVoLg
NXOVGS;

11.4 Aoxijoerg axovoTixic.

1.

I vo petprjoope 1o PdbBog wag Bdlaocoag, otéhvope pe pio ewduai ovoreu
(sonar) nyMrind orjpo TEOG TOL KATW HOL PETOANE TO OGVO OV OTLULTELTOL YLCL VO
ETOTEEYEL TO OTjpat 0to holo. Edy o xp6vog autdg eivar t = 0,25 s zau 1) toyitn-
0. TOV 1oV oto VeEd eivar v = 1500 m/s oo eivan To faBog ™ BGAaocous oto
onueio mov foioxeton to Thoio;

e pio oswop dovnom Poébnre N andotaon g £0ting o6 T0 CELOROYOEQO
fon pe 36 km. Av 1 toimro tov diyguixeov rupdtov eivor 6 km/s xou Twv €-
yrapolwv 4 km/s va foeBei 1 yoovirr dagpopd oy aglEn Twv do rupdrwy.

Ta Spwa Twv axovonrey ovyvonjtwy eivar 16 Hz »ar 20.000 Hz. Na Boeite 1o
OVTLOTOLY O UK HUPATOG.

Znusiwon:

H toyimra tov 1ixov omv medEn happdvetor péoe otov agpao. ion pe 340

m/s ®ot evrog Tov vepovy 1450 m/s.

4,
5

[1600 eivar eviég Tov BAATOS TO Wrog ®UPRATOS 1ov ovyvomtag 440 Hz;
ITvpoPdro, evButevolg TEOYLES TO 0moio améyeL amd To otdéyo 1,2 km,
Baiher evaviiov avtot Pajua pe tayvmra, 0,6km/sec. apamoenmig gv-
pLoxrdpevog oe €va onpelo g evbeiag 1 ooio evveL 1O TUEOPOAO UE TO
OTGY0, OOVEL TOUTOYEOVIS TOUG RQOTOUS TOUS TOQCYCUEVOUS HATE TNV
EXTTVQOOXQEGTNON TOU TUEOPGAOU %aiL TV TEAOXEOVON Tou PAMiNaTOS ETA-
v 0t0 016Y0. Na tpoadioprabel 1 B€éon Tov magatonty.

Aegpdortato Poloretor axivnro ae vypog 1 km amd mv em@dvera Alpvng
BdBoug 200 m. Eto agpdototo Poloretar Tnyy ovyvémrog S00 Hz »ou é-
va gvaiobnto arovouxrd. H mnyr| exmépumel onquo pnarods Stdpxelog »o
LE TO QROVOTIRG DLOTTLOTWVETOL MW HETA ot YEOVOUS t; ®au ta. Na foei-
TE TOL t) ®OL Ty

Agpomhdvo to omoio xiveitar opitovriwg pe tayvmra 270 km/h, exmépmel
%ATOLOL OTLYPT] MYNTIRG OO TOU 0TTolov CUAAOUPAVEL TNV MY META 4 sec.
e 1600 MPog TETAEL TO OEQOTAGVO;
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ZYNOWH MONAAQN METPHZEQL

1) Awebvég ovornua povidwy (S.1.).

Zrjuepa Gheg oL yWpeg yonoponoloty o (dro clompa povddwv to omoio ovoud-
Ceton «Alebvéc Zuompa Movddwv» S.1. (International System of Units) § M.K.S.A.

Oepehddn peyédn tov S.I. (1 MLK.S.A.) eivaw: 1o wijnog, n pda, o yedvog, 1
€vraom Tov nhexrtourol PeVpaTog, 1 Bepporpaocia, 1 Evioon goTEWS mYS ®oL M
MUK} TOOGTHTAL
2) Ocusirdiders povddes Tov S.1.

1) To pérpo (m). Elvaw n povdda pe myv omoio petpotpe to pirog (v andotaon).

2) To yuaéyoappo (kg 1 kgr). Eivow n povdda pdtac.

3) To devtepdhemro (s 1 sec). Elvar n povada yodvou.

4) To Ampere (A). Eivaw n povdda g evidoews Tou nAeXTOIXOT QEVHATOG.

5) O BaBude Kelvin (°K). Eivow 1 povada pe v omoia petpoipe m Beppoxpaoic.

6) H Gandela (Gd). Eivar m povdda pe mv omoic. PeTQOUpE ™V €vToom oS
puTEVIS TNYIS.

7) To mol (1 mole). Eivat 1 povada «ymuxiic moodmragy.
3) Movddeg pijxovs.

[Molamhdoa ®ow vromolhomhdola Tov pétpou:

1 yuuSpetoo: 1 km=10’m

1 denaréperoo: 1 dm=10"m

1 exorootépeToo: 1 cm=10"m

1 ythootdperpo: 1 mm=10"m

Zmv npdEn yonoyomotovvral ®ou ot g povadec:

1 ivroa: in=2,54 cm

1 t6de: 1 ft=12in

1 vdpda: 1 yd=3 ft

Enusivon:
T vovthio yonoyomoteitol wg povdda pijroug 1o vavurd pike:
1 vovtro pile =1853 m

4) Movddeg pdtag(m).
IMoMamhdowa ®ow vrorodhamhdoia Tov yrhoyodppov (kg):
1 t6voc: 1t=10"kg
1 yoappdpro: 1 g=10‘3 kg
1 yihootéyoapupo: 1 mgr=10"kg
Zmv mpdEn yenoyomotouvral xo o eErjg povddec:
1 ovyyud: 1 0z=2835¢g
1 hpmoa: 11b=453,6 g

Hpoooy:
Tevind 0e 6AOVG TOVS VOAOYLONOVS evIElXVUTOL 1 peTatEom] Ghwv Tov peyeBdv
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ot povadeg 1ov diebvovc Zvorijuaros Movdowy.
5) Movdéeg rayvrnras (v).

=10 S.L w¢ povado. Toyimrog Mappdvetal o I~£’?, dmhadr] 1o uérpo avd devrepdieno.

t  lsec  sec

TV TEAEN yenouorolouvToL ®ot ot eEfig povadeg:

1 exoTo0TépPETEO avd devtepbiemnto: 1 cm/sec

1 yuhSpetpo avd woa: 1 km/h

1 ®Sppoc = éva vavtnd pik avd dea =1853 m/h
6) Movdda emirayvvoews ().

310 S.1. ¢ povdda emtoyivosns happévetar o 1-25 jusec 12,
sec sec sec

| m/sec m!sec

H énpooon dmhdiver 6T 1) ToimTo Tov ®vnTou petafdiletal xard I pus

oe #dBe sec YU’ AT ®ow 1 Mo cwot aédoon pe Adyla eival ufrea avd 680129618:770
o€ xd0e devTegdAemTo MO GYL HETEA avd TeTpdywvo devTegoAénTov.

N

Y= At T 1sec sec

7) Movddes yoviaxjs rayvmras (v).
Sto SI o povdda yovinic T g AapBdveton 1o 1% (évo. axtivio avd, Sev-
TEQOAETTTO):

Znv mpGEEN YonowomoLEiTa ®ow 1 povdda 1 “—z;:ﬂ (uio: potpa avd devtepdhemnto).
Hgoooyij:

H povdda 1%5 dev yonowomnoleital O THmOVG GOV CUVOEoVTaL Wixn e
yoviec. Ta mapdderypo otov Timo v=w-R yua vo vmwohoyloope mv v mEEMEL Vo
£1POACOE TV 0 OF — d oo noté o HORES

sec

rad

V= wR—l 1m 1—,00)010
sec

v=w-R= 1-'%’5:E 1 m, MdBoc, yot outé dev exgpodlet Toyvmra.

8) Movdda ywviaxrjs emitayvvoews (o).
rad/sec il rad

Z10 S.I. wg povada yoviomris emtayivoews Aappdveton To 1 “ec >
sec
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Ao 1rad/sec rad

At 1sec sec

2

9) Movdda megidov (T).

Ze 6Lo. TOL CLOTHPATOL PETOOEWY 1) HOVADQL PETOHOEWS TS TEQLGdOV EVC TEQLO-
1o pouvopévou eival To sec.
10) Movddeg ovyvotnyrag (v).

Emewdn oto S.I. n povdda mg meguddou eivar 1o 1 sec, n povadae mg ovyvémrag
o010 S.I Ba eivar to 1 sec™:

=1- o - 1sec™
sec

V=

]

H povada. 1 sec™ ouniiwg ovopdLetar 1 otpogn avd sec.
Emiong 1 1 sec™ nohetron %o 1 winhog avd devtepéremro (1 c/sec).
Xonowpomootvral gvpitata xat To ToMorhdold me:
1 ytSrurhog avd devtepbherto: 1 kefsec=10> ¢/sec
1 peydxvrhog avd devtepshento: 1 Mc/sec=10° ¢/sec
Hgoaoyij:
ZmV HUPOTIAY] (ONOLHOTOL0UVTaL ®VEiwg ot eEic exppdoELc:
1 Hertz (1 xeptC=1 Hz): 1 Hz=1 c/sec
1 kHz (1 »ihoxgott)=10" Hz=10 c/sec, 1 kHz=1 kc/sec
1 MHz (peyayéett)=10° Hz=10° ¢/sec, 1 MHz=1 Mc/sec

Hagarijenon:

Karayonouxamg (dnh. AavBaopéva) ou povddeg c/sec, ke/sec o Mc/sec expodlo-
vrou ®xAog (c), xtdrurhog (ke) now peydrunhog (Mc). Epeic BéBara Grav Ba axovpe
yua mapdderypa 50 ¢ 1j 60 ke 1j 70 Mc Bo. xatahafaivope du mpdxerton v 50 c/sec, 60
ke/sec wor 70 Mc/sec.

11) Movdéeg dvvduewg.

Movdda duvdpens ato S.1. givar 1o éva Niovtov (Newton).

Zoupolo: 1 N1j 1 Nt.

Avvapn evég Nwovrov (1 N 1 1 Nt) eivan m ddvapn nov av emdpdoer oe adpo
pdCog 1 kg 8a mpoadwoel oe avtd emrdyuvon €va pétpo avd devtepdAemto oTo REOe
devTEQOAETTO.

[Tponvmrel pe epapopoyn s Bepehddovs eElowboeng e duvapurrisc: F=m-y,

IN=1kg—5
sec
Zmv mpdEn xonowonoovvtal ®a ov eENg povadeg:
To yuéyoappo duvdpews, (1 kgf), row woxver  avuotouylo:

- £ opage b
Tkgf=981N 1 1N =g ket
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IToMéc @opég 1o yhGypaupo duvdpews ovopdleton rou yhdyoaupo Bdoous 1
whomévt (1kp). To whomévt opiletar wg 1 divapun exneiv, pe v omoia n yn €AxneL 0
moTUMO JIAIYQauuo NAtag ot TOTO oV EXEL YEWYQAMIKG mhdtog 45° waL oto Vyog
™ enupdveLag mg Bdhaooag.

Eniong omv mpdEn yonowomoteitar g povdda duvdpems ®ol 10 yQOupdoLo
Bdpovg, To omoio ovopdLetal xaw pont.

1 pont=10~ kp=10"" kgf

T ) pétonom peydrov Suvapemy yoNoLoToLeTaL 0 Tévog duvapews 1 peyandve
=10’ kp=10’ kef.
Tlagarrjonon:

‘Otav Mépe 6t éva odpa €xel fdoog €va ythudyoappo (€va nhomdve) evvooipe
éyeL pata évo yudypappo. Tovitope 6 to yhdyoopupo pdtog eivon povada petor-
oemg ov avijxel oto S.L., evd 1o yhéypappo Pagovg (duvdpewg) dev eivar povada
tov S.I.

12) Movdda gomijs.

1o S.I. povddo duvdpews eivar to 1 N xou povada pijxrovg to 1 m. Emopévag yia
T QOT] TOORVITTEL:

M=F-dM=IN:1m=1Nm

Znusivwon:
E8c 1o 1 Nm 8ev eivan 1 joule, dnhadij dev exgppdler épyo.

13) Movdda gomijs adgdveiag.

Av vroBgoope 6t Exope pio OTeQAEvV TOAM PrQoy Tdxoug, wov 1 pdta me m €yel
popaofel (rotavepnfel) opowdpoppa oe avtiiv, Téte 1 pomr) 0dEAVELAS TG WG TEOG
tov dEova mov SLépyETaL amd TO ®EVIQO TS XKoL oL eivan rdBeTog oto eminedd mg O
elvow 8= m - v* Smov r elvar n axtiva ™mE oTEQEVTC.

H povado. patog oto S.I. eivon 1o kg xaw 1 povdda amootdoews 1o 1 m. Aga 1
povada pomic adpdvelag oto S.I. elvau:

0 =m-v*=1kg-1 m’=1 kgm’
14) Movdéa ogurjs.

270 S.I. wg povdda oppric AapfdvetaL o j= IEE;C—m.
Movdda pdatag oto S.I eivon 1o kg rou povado tayimrag 1o 1~81:—c~ . Enopévog €yope:
. m kg-m
j=m-v=1kg-1—=1——
SEC sec

15) Movdda argopoguijs.
2
*10 S.1. w¢ povéda orpogopprc appfdvetoan 1o G = 1%.

“Exope ™ oyéon: G=m-v-r. Ov povddeg twv peyeddv myu,r oto S.I. efvou avri-

o

VB2,
Lo
™
<
I3
3

et



255
otoixwg 1 kg, 1 m/sec »at 1 m. Enopévmg Exope:
2
G=m-v-r=1kg 10 1m=1 X600
sec sec
16) Movdda axovordryrag.
Q¢ povdada arovorémrog €xel oplotel 1o 1 Phon. Tyv xAlpaxa axovotémrog o
povddec Phon mv opitope pe Pdom t oxéon:

A=10 Iog%
o

‘Onov A  axovotxl] my onola mpoxahel Myos mov €xel évraom J xow ovyvémra
1000 Hz o J, n ehdywom €vraom tov 1jxov ov €xel ovyvémra 1000 Hz,

Hgoooyrj:
H ovyvémra tov 1000 Hz Aapfdverar wg mpdrumm ovxvémra. H J, elvon (o pe

107" W/em?, J, = 107° W/em?), eivau dSnhadij 10 xatdph axovorémrog mov ovi-
oTouyel 0g 1jyo mov €yl ovyvotra 1000 Hz.

Tagarngrjosg:
O 1jyog ovyvémrag 1000 Hz 6rav éxer éviaon 107'° W/em® (ratdgpht axovotd-
mrag), mpoxrahel axovordmra undév Phon:

10" W/em®

J
A=10log— =10 log——— =10 log -1 = 0 Phon
Jo 10-"1 chmz

O 1ixog ovyvémrag 1000 Hz, étav éxet éviaom 107 W/em? (6010 mévov), mpoxahei
arovotémra 130 Phon.
=101og-L- = 10 jog LWiem® _ 10 100 102 = 10-13 =
A=101log 3 =10 log e 10 log-10" =10-13 =130 Phon
O rjxog ovyvémrag 1000 Hz tov onofov 1 évraon elval dexamidowa g evidoeng
Tov notaphiov Tov tpoxrakel axovorémra 10 Phon:

J 107J,
A=10 log}-=10103 =10 log-10 =101 =10Phon

0 Jo

Av om oyxéon (1) 6éoope A=1, Ba €xope:

1=10 log}L,]og-L= 0,1,3—'L =1,259 wow J=1,1259 ],

Enopévog axovordmra evég Phon eivar n axovotémra mv onoia mpoxalel o
1ixog o omolog €xer ovyvémra 1000 Hz »aw Tov omoiov 1 évraom eivar 1,259 gogéc
peyahitegn amd ™y £VIaon Tov %atn@hiov axovoTdmTds Tov.

Igooox:

H axovotémra oe Phon, yio dMheg mpég ouyvémrag, opltetar pe ovyrouom mpog
10 mg mpdtummg ouyvémrag Twv 1000 Hz o onolog Spag dnpovpyel myv (duo axovors-
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™To 7TOV dMLOVEYEL 0 EAEYYXOUEVOS 1X0G. .

“Eoww 61 éxope évay 1yo ovyvémrag v # 1000 Hz xow evidoews J, #ou Tnrovpe my
axovotémra tov A, o Phon.

Mapdyope 1o ovyvémrag 1000 Hz (rpdrumn ovyvémra) ®at TETowg EVIGOENS
hote autdg va. Tporalel axrovorémra A mov eivat v Bl pe my A,

H A, mv omola tnrovpe eivar: A,=A Phon.
17) Movdda uerprjocws tne evrdoewg Tov 1fxov (decibel).

Tehevraia, ovri mg povdadag Phon yonowomrowovpe 1o db, To onolo efvar povdado
LETONOEMC EVIACEME 10V ®aL 0pileTan pe mv eEric oxéon:

N =10log di. db
1
6mov J, = 1072 w/m? (i hapBdveton wg axovorxy otabud) xou N v éviaon tov
1yov oe db mov éxeL éviaon J; w/m’.
O rixog ov €xel évraon J=10"" w/m’® éxeL éviaom oe decibel 0 (N = 0)

J 10 w/m’
N=1010gJ =10log=—— 7 =101log-1=10-0=0db
2 10 “w/m

O 1yog mov éxeL éviaon J; denamhdolo mg evidoeng 1072 w/m? (J,=10 J,) éxer
évraon oe decibel 10 db:

=12 2
N =10logL = 1010g 1L WM _ 19105.10=10-1=10db
5 10 “w/m
ITgoooxij:
O rixog mov €xet évraon éva decibel (1db) éxet éviaon oe w/m™:

3,=1,259-10"2 w/m? (J,=1,259-T;): 1= 10 log%l- 108 %L —0,1 %o J,=1,.2597;
2 2

Emopévag, €vraon 1ixov evog decibel (1db) elvar n évraon tov 1ixov oe w/m? mov
etvar 1,259 popéc peyahtteon omé mv évaon 1077 w/m?, dnhadii:

1db Z 1,259-10"* w/m?
Ilagatijonon:
Av éyoue évav 1o ovyvémrog 1000 Hz, téte n axovotémud tov o Phon oup-
mireL opBpuTXd pe TV €viaon Tov expoacpévn ot decibel. ToviCope Gt vt oYL
uévo yua 1ixovg ovyvémrag 1000 Hz.
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EYPETHPIO
A
Adpdvew 143 ETAPNS 3
Adpaveron pata 143 E0WTEQIUES 153
Avdaxhaon nymurov xipoarog 229 pétonaom 11
Avaxpovan 161 povado 11
Aviyeio (nyela) 247 ouvBeom 20-35, 48-51, 61
Avmyeia Helmholtz 248 '74-78, 81, 196
AT6AUTO 0TEQED OWHUQ 95 YOQUXTNOLOTIXA 6
Appovird ripato 204 Avvapurr evépyela 186
Appovixn ®ivnon 199
Apyij dpdosws-avidpdoswg 18 E
Aoy ™ms aveEapmoiog Twv
AVHOEWV 126 Eyrdpoia wipara 205
Atpoogaupunr dudBhaon 234 Eidn yov 218
Evépyeia amthot appo-
B Vol TahavTwT 201
“Evtaom tov 1fjyov 217
Bdpog odpatog 145 EE{owom tov appoviroi
Bdpog vixot onueiov 144 RUPATOG 210
Baput pata 144 Enineda »iparta 215
Emtéyuvon 104-112
r Emtpdyo emutdyuvon 122
“Epyo 174-180
T'oviaxn emdyvvon 125 EvBtyoouun opohi
T'oviox taydmra 119 nivnon 101
A y/
Awadoon tov 1jov 213 Zevyog duvdpewg 57
AvaBhaom 230 Zwveg owynig 234
Avopirn ripoto 206
Avvapun 1 H
avdivon 37,42,
45,77 Hoepia 97
amé anéoTao 3 "Hyog - M'vopiopata
Yoo TapdoToon 15 1yov 213,220
EEWTEQIRES 155 Hy 232
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(C)

Oepehwdels aQyes ™mg

OToTURNG 17
Oepedng eElowon Twv
AVUATOV 209
Oepedng vopog mg

OTQOLHIG HIVIJOEWG 166
Oewonpa daTEHoEWS

™G OIS 150-160
Oebonua drotnENoEWS ™G
OTROQOQUNG OWHOTOS 173
Oedonua petaforris ™mg
AVNTLRNG EVEQYELOG 189
Bedonua Tov ®EVIEOU
raparihwy duvdpewy 82
OewENUa TWV QOTWYV 62
I

Ioogaowés emupaveLeg 216
Loyvig 181-182
K

Koatdght axovotdmrog 222
Kévtpo Pdpovc ovomjpa-

TOC CWUATWY 156-157
Kevrpopdhog emrdyuvon 122
Kivnon 96
Kuwnunn evépyewa 182-184
Kipa npovoewg 227
M

Metafohi mg evidoewg

LETA NG ATOOTACEWS 217
Metddoom meQLoTooPIRIG
HIVIOEWG 134
Meratdmon 98
Metagopd evEéQyeLag

pe Ropo 212
Metagopixy] rivnon

OTEQEOU OWNATOC 130
Menjymon 233
Mnyavird ®ipota 196
Movddeg petorjoewg 251

N

Népou muvijoemg Tou

Nevtwvo 18, 143-147
0

Oporh} rurhinr 117
Opronn} To1fin 83
Opur] yovia 232
‘Oglo mévov 222
Oopprj 149-151, 159
I

IMopaywyr vrepnywv 223
ITepiBhaom 245
ITepiotpopuxn rivnon 132
P

Pom adpdveiag 164, 165
Pom duvdpewg 55-56
po

ZTaoLpo RUpoTo: 239-242
Zuywaio Taxvmro 98
Z100@oQp} VAMXOU 168
Zupfoli nmuray

HUPATOV 236
ZuvBiun wopomiag 53-66
Zuvbrjun Looppomiog

VAOU onpeiov 52
Zuviotopévn xivnon 126
Zuvroviopde oty

OXROVOTLA 246
Z00TnHo avogods 97
ZU0TNUe CORATWV 153
Spalprd ®ipato 215
Zyetnn rivnon 129
Zyenn] Toxvmra 129
T

Tayvmra fjxov 214
Topn 83
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Topn #vhioswg
Top1} ohobrioews

Y

Yhuro onueio

Ymeonymurég taydmreg
Ymréonyot

Ynronyot

@

Dodypo 1jyov
X

Xapaxmolotxrd otoyeio
HUOUOTOG

Xopovirn onywi —Xpovinn
dudpreLo

Q

Quimrto

89
85

95
226
223
223

227

208
96

207
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1.1
1.2
1.3

1.4

1.6
1.7
1.8
1.9
1.10
1.11
1.12

113

1.14

1.15

1.16

1.17

ITNINAKAE ITEPIEXOMENQN

MEPOZ [TPQTO
MHXANIKH TQN STEPEQN

KEPAAAIO ITPQTO
Lratxi 1oV 0Tepedy

"Evvowa g SuvApEnS......u..n.

Avvdperg enagiic %ol SuVANELS ad andotaon (TESIOV)............

Xaparmorotxd otouyela Suvapewsg

1.3.1 Bonfnuxég yvuoeLg........
1.3.2  Kupieg yvooeLs.........

Oepehddn oL Tapdywya HEYEDN — OepeMidders nal TAPGYWYES HOVADES ..vvvvvvnnnne

14.1 Movdda duvdpens. Zvompua S.I. (Awebvég Ziompa)

Tratua péronon twy duvdpewv

1.5.1 Tevina

1.5.2  Avvapdpetpa

H &tvaun eivan dravvopatixd péyedog..

TTEQUTTWOELS OUVAREMV ...eeveevrrrrisisanas
Foagux tapdotaon duvdueng

Avvapn aoxoUuevn ot odpa elval oloBaivov SLovuopatind PEYEDOS ..cveewsrerrerrrnns

Ocepehddels apyés (Tpotdoels) g otatixig

Aoy dpdoews #ar avudodoeng 1 Toito aEimpa (VOpRog) ToU NEVTOVA....ocvvrecerareeaes

Tevixd nepi ouvBEoeng duvdpewy mov aoxolvia ot €va onuelo otepeoy
odpaTog 1 08 éva vxs onpeio...

1.12.1 BONONTIRES YVWDOELS..oovrvieeiersreersnsanns

1.12.2 Baowég yvioeig

ZyvOeom o duvdpewv OF; o O_Fiz nov aorovvial oto do onueio O Tov
owparos K (1 oto iduo vhxd onpelo) ra oxnpatiovy yovia @

ZvBeom duo duvdpeny mov aorotvial 0to (dLo ompeio xaL oL PoQEig Tov
oynuatifovy yovia 90°

ZivBeom duo duvdpewnv mov xkeivior endvm oto idlo dEova

1.15.1 Bombnuxég yvuoeig
1.15.2 ZuvBeom &bo duvdpewv OA xar OB ou omoleg aorotvial oto idlo
omueio (0), xeivraw otov idlo dEova X'x xow €xovy BeTES POEES

ZovBeom dvo duvdpewv OA =ar OB ou onoieg aorotvrar oto idio aonpeio (0),
®elvral otov (dlo GEova X'x ®aw £X0UV aQVITIRES POQES

ZyvOeom dvo duvdpewv OA =ow OB ou omoleg aonovviar oto idio anpeio (0),
#efvrow otov (dlo dEova X'x xan €xouvv aviibetes gopég

(=2 BN - B VU

11
11
11
11
12

i )

15
16
17
18

20

.20

23

24

27
29
29

30

31

.32
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1.18 ZuvBeom molhuwv duvdpewv Tov E4ouV TOV (D10 POREN XAl IBLES POYES ..uvveeerreererreersiarens 33
1.19 ZvvBeom mohhiiv duvdpewv mou €xouv Tov (10 QOQER ROl BLUPOQETIRES POQES ...vvvvene., 35
1.20 ZidvBeom ol ouUVIpEXOUOWY duvapuewv 35
1.21 Avdhlvom duvdpews 37
1.21.1 Tevira nepl avahioewg duvapews 37
1.21.2 H avayxn mg avalioens pag duvdpeng 38
1.21.3 Tepurrdoels avahioeng puag duvapeng 39
1.22 Avdhvon duvdpews og dio opBoydivioug GEoveg ov xeivial oto (Lo
eninedo pe avnijv 42
1.22.1 Bonfnuxég yvadoeig 42
1.22.2 Tlegurtwoers avalioews duvdpews oe o opboywviovs dEoveg tov
%eivrat oo (010 eninedo pe avniv 45
1.23 ZvvBeon duvduewy, o dpouv oo (Blo onueio, pe ™ péBodo me avalioewg
ot opBoydvioug GEoveg 48
1.23.1 ZvvBeom 8vo duvdpewv Fy xav F2 mov oynuatitouy petai tovg
yovia 90° (ox. 1.23a) 48
1.23.2 ZigvBeom dbo duvdpewv Fy xaw F2 mov dev oympotiCovy petaki toug
yovia 90° (oy. 1.23p) 49
1.23.3 Egappoyi 50
1.23.4 ZivBeon mohhdv duvdpewv, mov dgouvv ato ido ompeio, pe ™ pébodo
™ avaklioews oe opBoydiviovs GEoveg 51
1.24 Zuvbhixn woppomniog owpatog 6tav ot va onueio autol aoxovvial do duvdpeig
(ouvBrixn woppomiag vhxod onueiov) 52

1.25 Zuvhiun wopportiog otepeoy oWpoTog Gra Ot £vo. oMUED UTol aoHOUVTOL TOELS SUVANEL.... 53
1.26 Zuvbijxn woppomicag otepeot oupatog Gtay ot £va onueio autod aoxovvral

nolhég duvdpers, mov Pploxovran oto idro eninedo 54
1.27 Zuvbhixn wooppomniag OTEQEON OWUATOS GTAV OF £Va TOV ONRELD AOROVVTOL TOALES
duvdypeLg, oL onoieg dev Poloxovrar oto dro eninedo (un opoeninedeg SUVAREL)............ 55
1.28 Pomj duvdpews wg mpog onueio 55
1.29 Pomt| SUVAUEWS WS TUOOG GEOVO..cvreererrrrsessrsressarssssssssnsasssssssssssssssssssisssssssssssssssssssassssassssssassns 56
1.29:1 MOVEOEG DOTNNG s1:ussssssussssussssnssnsssvssesivsnssssssissssensiasisssssasiavasinsnbsisssisiinassasansssdsssisisins 57
1.30 ZETYOG DAVGIREIOV . icissnaiissisinsasinasasiasissiasisnissss sosrussiveisasvansast siasiasainisinsivissisussiss 57
1.30.1 Tevixd mepl Cevyoug Suvdapewv 57
1.30.2 H enidpaom tov Levyovs duvdpewv eivar avayraia mpoiindBeon, yia
Ve TEQUOTROPEL v oW Yipw and dEova .59
1.31 Mmmgdﬁwdpzu;mg@nhmmemm(mmmﬁwdmwgmmmmw) 60
1.32 Avaywyr ovonijpatog duvdpewv oe éva onpeio i G1
1.33 Oedipnua twv gomwV 62
1.33.1 "Otav §bo duvdpels aonovvian 0To (BL0 ONUELD.....erveerennn. 62
1.33.2 ZvvnBiouévn mepimtwon : 63

1.33.3 "Otav mohhég duvdpelg aoroivral oto idlo onpeio O evig ompaTog %ot
Boloxovral Gheg oo idro eninedo
1.33.4 "Otav dlo duvdpels aorovvial O€ dLaQOPETIRG ONUE(C TOV COPATOS

HaL ELVOL OUVTQENOVOES 64
1.33.5 “Otav molhég duvdauers aoxotvial 0to (610 onpelo ToV OHUATOC HaL

Oev Poloxovral GAeg OTO (B0 EMIMEDO ..covcvirvvreerererrei e 65
1.33.6 "Otav oe éva odpa aorovvial 890 TAQAAANAES SBUVARELS ovvveeeevecrerecrirnsrenne. 65
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1.34

1:35

136
137
1.38
1.39
1.40
1.41
1.42
1.43

1.44
1.45

1.46
1.47

21

22

23
2.4

25

2.6

Tuvbhixec Looppomiog oTEQE0T OWPaTOS Gty Ot duapopeTird onpeio avtoy ®au

#atrd onolovBrinote Tpdmo aoxotviar oM Suvdpers. (Fevix megintwon woggoriag
OWPOTOS) 66
Zuvbhixn woppomniag owpaTog Gtay ot SuapopeTind onpeia avtold aoxovvral

duvdpeig mov Ppioxovreu ato idio enimedo ko oL POPEIg TOVg TERVOVTAL

oto dlo onpelo 66
Tuvbhixec woopponiag aTEQEOT OMUTOS, GTav O dlapogeTivd anpein Tou

aoxotvran §o opoeminedeg duvdpers 67
Zuvbhixeg wopomiag owUaTog, GTav ot SlapoQETLHd oMpein TOV aAoXROUVTaL

TpELS Opoenimedeg duvdpeig 67
TivBeom dtio maparhijav o opoppdrmv duvdpewy tov enevepyotv oe dio

onueic oHPATOg 69
ZivBeom o mapad v kol avTpEGTwY SUVANEWY TOV EXEVEQYOUV OE

&to onpeia oopatog 74
Avdlvon duvdpeng oe o ouviotdoeg mov eival Tagdhnhes avnig kol €xouv

mv idue popd

ZvBeom o opoemmédwv ahhd Gy mapalhilwv duvdpewv
Iooppomnia atepeoy oV POQEL va Xiveltal yipw amnd axiévnto onpelo
Iooppomnia otepeoy Tov proel va ®iveital yipm and axhéviro GEova
ZivBeom moAhdv napadhijhov duvdpewv
Oedonua Tov ®Evrpov Tagaihijlov duvdpewv
1.451 Toupi
1.45.2 Zrana toupr] - Opuaxr] Tolf
1.45.3 Toj ohobrioews
1.45.4 Ndépou g topric ohoioews

1.45.5 @von mg toifric (poghevon mg Toifric)
1.45.6 Toup| nuhioews

Eponioeig otatuniis
Aonfogig otanxis..
KE®AAAIO AEYTEPO
Kivnpanxi tov otegedy

Yhud onpelo — Anéhvta oTeQES oGpa 95
2.1.1  Yhwxo onueio 95
2.1.2  Andluta oteQel owpd........... 65
Xpovixr dudpxera — Xpovirij otvypr 96
221 Xpovix dudoxewa 9%
222 Xpovurj oty 96
Kivnon - Hoeplia - Zvompa avagopds 96
Tooyud vuwnrod — Ardomua — Metatémon i 98
24.1 Tooyud xvnron 98
B T T2 11T OO 98
243 METOTOTILON .eonrerinsnnreessasmssessssssssessasmssessasssssssssnsassesssssssasssesssbansssssssnnssssssesssasassssesssn 98
Méom orypaic Taydmta xuwvitol Tov extelel pio omowadiinote evbiypapun xivon... 100
251 Méon tayiora 100
252 Zuypoia toydomra 100
Ev6typaupun opod zivion 101
2.6.1 Zuypwio Toyimroa ®vimoU Tov extehel eVBGYROIT OPOA RIVION...cuvrvernnce. 101



2.6.2
2.6.3
2.6.4
2.6.5
2.6.6

2.7 Emxdyvvon omv evBoyoapun xivion
Méom emtdyuvon #v o o eXTEAEL EVBUYQAUIN RIVINON v
Zryualo ETTAXUVOT) %WVNTOU OV EXTERED EVBTYOOUUT RIVIION .oveererernns
2.8  Kivnon evBiypapun opahd emrayuvopevn
Ymohoyiouds Tg eeim g omy euBiyeoqun kot opoAG ETTOGUVOUEV KIVINO)........
Y7OAOYIOUOS TG HETATOTIOES TV EVBTYQapLY KO OUOG ETATArUVOEVT %{VIiOT)..
Ndpot tg evBiypappung xaL OPaAd EMTCAXUVOUEVNS KIVIOEWS .vervreasesrenens

271
2,72

281
282
283
2.84
285
28.6

2.8.7

288
29.1
292
293
294
295
2.9.6

29.7

2.10 Opadn ®urhuxn ®xivnom

2.10.1

2.10.2
2,103
2.10.4
2.10.5
2.10.6

2.10.7

Tayvmra ™mg mwijoews
EEiowon tov diaomipareg (g Béoemg) wg mpog to ypévo

Awyodppata v = f(t) xou S = f (1)

Népou mg evBiypapung oparis xuwjoewg
Movdda tayimtag

Méam tayioa xvitol omy evBiypapun ko opahd emTayuveuevn xivnon....

Toaguxt Tapdotaon g oyéoews peTakl emTayiVOEWS ®aL EGVOU........

Toaguri Tepdotaom mg oxEoews HETAED Ta T Tag ®a Xeovou oty

evBiypapun xo opohd ETTOUVOREVT) ®iVIIO XWEIG aEyLrr TavTnid ....

H yoaguxr| mapdotaom mg oxéoeng petagy tayimrag xat yeévou
omv evBiypappn ®oL Opohd ETTAXVVEHEVY) RIVION HE QLAY

Togvmta (v = v, + ¥+ t) gaivetaw oto oyjpa 2.8¢

Toagueii Tapdotaon g OxE0ews HETOEY HETOTONIOEWS %L YOOVOU.........
2.9 Kivnon svBiypapun xol opakd empoaduviuevn

EEdomon mg taimrag and to yoévo
Y TOMOYLORGS TNG LETUTOTUOTES cevvsvesrssnsrnsrssssrensrsssssessessssesessesseressessssnss

Méom tayimra oty evBiypapun ko opahd ETaXUVSHEVY RIVION ........

Avdpnewa ®mvijoeng (LEYLOTOS XGVOS ®IVIjOEWS) OTNY EVBUYpauuY ROl
opahd emppaduvépevn xivnon

Ohnr] petatémion (uéyom HeTaTémion) oy evBiypapun xon opohd
emPoaduvépevn rivnon

Foaguxn mapdotaon mg oxéoews Tayimrag ®o ¥pévov oty

evBiyoopuun xaw opakd empBoaduvdéuevn xivon
T'oagux] tapdotaon g OYECEwS HETATORIOEWS RaL XPGVOU OV

evBuiyoapuun #aw opahd emBoaduvépevn vivnon

Coappunn taimro (v amhd TogimTa)
TCoviar tayimra o oy xuxhoo] opodni xivon

IMepiodog oL ovyvémra opahic rurhuic ®ivioews
Movdda ywviarig Tayvmrag

Emtodya »oL »evipopohog emtdyuvon

Emutdyuvorn omy opoht] ®ukhint] #imon ...

Foviaxw] emrdyuvon o ...

2.11 Agy mg aveEapmoiag twv xivijoewy. Zuviatapévn (1 otvvBety xivnon) 6o

1] TEQLTCOTEQWV HVIJOEWY

2.11.1

2112

Tayimra ®uvntov mov extehel ovyypdvmg do uvioels (dnh. Tayioyta

AWTOU OV eXTEAEL TN CUVIOTAPEVY ®iVNON TV B0 AUTAY KUIVIIOEWY) ...

Emrdyuvon xuntol mov extehel ovyyodvag 6o xuvijoewg
(dmhadij emTdyuvon ®LvnToU TOU EXTEAEL TN OUVIOTOUEWY
#{vnom Tov do auTav KVioEmv)

212 Eyetinr] #iviion — ZEETIRN TUXUTNTO corrrinrsisinsssscsssnssesessssssseesssesessassesens
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103
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213
2.14

215
2.16
217
218

31

3.2

33

3.4

35

3.6

3.7

38

3.9

3.10 Oepehiddng VEUOS NG OTQOPLRIS XIVIJOEWS

MeTagogurij ®xivior OTEQEOU OWNATOS

Tepuotpopuxti xivnom yipw and otabepd dEova........

2.14.1 TIepwotpoguxr xivnom vixol onpeiov yipw and otaBepd GEOVA.......cvvcvccnnene
2.14.2 Tlepwotpogixy xivnom otepeol olpatog YUiow and oTabeps GEOVA ....ovvrrecisnens

ZvBem) (Tuyaia) xiviom otepeol owpaTog

Egappoyés mg xuxhunig xivijoews. (Metddoom nepuotpopixris RIVIFOEWS) w.uvevcercveresens

Epwnioeig xumpanrris
Aoxioeig xuvnpatixiic

KE®AAAIO TPITO
Avvapxi] Tov oTEQEGY

NGO KIVIOEWS TOU NEUTUIVA ..ouvuvnirinirisiriserisssessseissise s ssssssssssssssssssssssssassssssssssss

3.1.1 Ipditog vépog Tov Nevrwva (1 aklwpa mg adpdvewag)

312 TVOOELS OTNOEEIIG . rreesserscesiessrsscnssissssssssssssasesssssssssesssssssssssssasssssssssssssssssesssssssessess

3.1.3 BonBnmxég yvioew

3.1.4  Asvrepog vépog Tov Nevtwva (1j Bepeluddng vépog mg Mmpyaviric)

3.1.5 Toirog vdpog tov Nevtwva (dpdoews-avudodoems) (BA. oeh. 18) .vvvecrrineee

Opwij vhirot onpueiov xow Bedonua damorioews mg

3.2.1  Opprj vhxot onpeiov
3.22 Ocwpnua dmoeioeng ™mg opuris vhirod onpeiov

Opurj oTeQE0T OHUATOS, TO OTOLO EXTEAEL PETOPOQIXY Rivnom ROt
Beddonpa dramerioeds mg

3.3.1 Oppwi otepeot owparog

332 Ocevpnua dwmeioens ™g oppijs OTEQEOT OWNATOS TOV EXTEAEL
HETaQOQLXT] ®iviion

Tiompa owpdrov - Ecatepiég xa eEwtepixég duvdpels — ATOROVWPEVO OUOTNC...
..153

341 Zdompa cwpdrtov
342 Eowteguég duvdpeig

343 EEwrtepwég duvapeig
344 Amopovopévo ovompua

Kévrpo Papovg evég ovomjpatog cwpdrmy xal 1 xivnon tov

3.5.1 Kévrpo Bdpoug ovonijpatog CopdTanv

3.5.2 Kivnom tov #€vipov BAQOUS OUOTIUATOS OWUGTOV. ..c.rururueeccrererersssssessnerasasssens

Oppij Tov #évrpov Bdovg ouoTiHaTog OV EXTENE] LETOQOELXT| KiVNOT %O
Bedenua durmerioewg g opuig Tov

Opwi ovonjpatog cwpdrov. Oedpnua dwmeiosns ™ opurig Tov. A\raxgovc'n .........

3.7.1 Opu ovonjuatog COPGTWY
372 Oedpnua dwamerioews T oppis CVOTIRATOS CWHETOY

g S QR Lo T )1 R e e e S o e M e PR o P e SR e s e

Tevirdtepn dwatimmon tov Bepeluddoug vopov g Mmyaviriig (devtepog vijog

TN BRIV s s s R T RS s s ssiomi e
3.8.1 Zyfom pdlag vt ToqUmTag EVOS OOUOTOS cuiimrermsieicsissmssssssssssssssarissasissssarores

Pomij adpdverag

3.9.1 Pomj adpdveiag Vx0T ONUEIOU WG TROG GEOVA ...ovvveereacriirereciesersicaecnseiaens
3.9.2 Pomj adQGVELNS OBPATOE WG TEOG GEOVHL...ovvurveieruirraeesrssissisesssassssssessascasesseens

393 Movada pomig adpdveiag

130
132
132
133
133
134
138
139

143
143
143
144
147
149
149
149
150

151
151

w192

153

153

w135

156
156
156
157

158
159
159
160
161

162
164
164
164
165
166
166
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312
3.13
3.14

315

3.16

3.17
3.18

4.1
4.2
4.3
4.4
4.5

Z1poqogpt} VAROU OMUEOV %l OTEQEOT GOUATOE 1S TOOC GEOVEL .vvveeererereeeersereresaesnes 168
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