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IMMPOAOTIOZ

Zuyvd yopawempietan wg wéhumua 1f wg mgdxnon 1 ovyyeagr Pifkiov ot avayepduewy
Pabpida enmaidevons. Mo ta fiflio tov pabnudrov yeviais mudelos oe ogohein tepvinic 1
TEYVOLOYLRIS EXTCUBEVONC OL TODUTAV) YUQUATNOIONOL CrotyOVTOL fE peyaliTepn Epcqoon.

Ta T.E.E. fpiowovro omy agemoic tovg xow avaliroty ompiypota. Eivou v din ko)
i ) veohaic, dugopetix and exeiviy Tou Eviaiov Avxeion. Avupopeting. Otte Routepn,
otfte covairegn 1) juce od Ty i, Kdbe Miom éxew g dinég mg mpoomminés wou 1o duwd g »i-
oo, Kowd yvaplopd toug mpEmeL va eival 0 ouvioviopds avaueoa orov Topts kol 1o Séxm).
To duddionovia xow 1o Sudaoudevo.

H duou elven pdfmpa mov éyeL yoewbel, axd m) yévwmami me, Tv gvbiw tov opbokoyt-
opot. Mag ponBd va oxeqruijcore amhd, encyoryd o ompier ta nepuoodtepa pobhipora
eudmdmrag. Anevbiveral oe pabntég tov T.E.E. mov o1 ovyxvpleg Ba toug emrpéyouy va
racovy péypl #ow 1o B' winho omovdav. Alkd wan o avtovs mov Bo emdEEovy va fudoouy
Ty teyvohoyua Sradgopn ws v TormoPdbina popgr me.

T dhovg 1 giom eivan oy Epmvevamg ®aw pipnomg #ow ow ewndveg mg eppnvetovear,
otélvouv pmvipata ko Dyrovv aSlomoinom. Xeijowo yia Ghovg toug pabnés eival va et
ootV e oL guowol vopoL emfdiovy wdmola vopotéhewn xon TdEn. Kdmowr mpdypora pro-
povpe va ta tpofhéyoupe, e va ta pohdPovpe ko wdmow dhha va ta afononjcovpe.

Tt va fonhjoer ) @uova] 0 Gha cutd dev petarpénet ta péoa ov duebétel o8 autooro-
6. O opropol Tov quorkdy peyebdv dev adgrovy oa petewmpiteg o Bempio 2o te Mabnpo-
T Sev mpomopetovion oe oyEom pe ) quova] oréym. Ta fonbrjucra Epyoveon Grav Ta (oEr-
‘abépaote xou ovo fabpd mov axareitan. H Bewplo axolovBel m diadiacic: maganionom,
neprypaqgn, avalimon tov peyebdv mov apopolv To pawvdievo, peAEm) Tov pGhov R ™
ayéomg mov ta ovvdéel. H mopepfioki] eqpuopoyav ol EpumpdToy mov ®araEuivouy 10 @al-
vopevo mpémel va yiveral e xpurijpto T devndhuvan mg ratavinorig Tov. Tpogyet, 1 evel-
Eice Toug %cu Gy 1 Tijonon dmowon Tumxon TpwTdoliov.

otetiovpe otov rabopLomd pého Tov ouvddelpov e payymg extaidevone. Tov av-
Bpdinou mov Ba mapahdpe To djuyo xefpevo xou B Tov dioer Luonj xon Cwovedvie. Meydhog
ovyyoagéac-pkdhoyog mov €inoe, oav oxolxrds emBewonmic, ™ Sidaoxralio keyevwy Tov a-
76 peposth] ramymoi Tov Sifnce ovyrvpévos: «Kiipie ouvddepe avadelEare pua mhevod
e yoagric pov, Tov otte elya duavonBei», H Snuovpyic woau éumvevon mowihov ondyemy
ooV averyvaom eival 1) emPodBevon xGbe xeyiévo. Kakitepo and 1o va divels omavajoeig
£iveL VaL ELTVEELS EQUTIIOTC. OTOV CexQOOm 1] OOV averyvedham cov #au va Tov Ponfdg Suxor-
T oo v eveled amavojoews. Komig mévroy yo6voc...

Evyapuworoipe Beppd dhovg doovg pag forinoay omy mpoondbed poc:

— Toug vretBuvoug xa Ty emrgomi #piomg tov Mawbeywywol Ivontoitov yie my dpoyn
CUVEQYCCCL O,

- Tove avBpainovg Tg «BifMoguvepyamumics 1o Toug OUVEQYATES TOUS Y10 TIg Blevkohdv-
OELS TTOU P0G Ty mpotouy.

- Tic ooyEveIES pag TTou Gt povo devgvay oy, pat dievrdhuvay xuchag e IOk
AETAOTAOT TOU «WOEL Tadv» Y xdmowo péhog Tovg, avdpeoa ot oxdoma Piffkic xaw yagud
weu pe 1o PC o vepmoleg...

H mo anodotun] popgi ouvepyaoiag efvan n adnhenidpaon. Avnj Ba pag deifer, av ro
RO MO0 TEOOEYYITOLE TOUS TTH(OUS POg...

(Emonjucvon: on evémyeeg pe aoteplono (*) dev reguhappdvovio omy oy pETIRY D1de-
oruhi)

O ovyyoucgpeic
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KE®AAAIO 17 EIZATQI'H
- pe T agyoleitar N guoiky -

KE®PAAAIO lo
EIXAI'QIrH

1.1 Me m aoyoleitar n Pvornj

O avBpwmog amd Ta okl mahid yodvia mpoomdinoe va epunvelcEL 1al
va tlaoetoer ™ @ion. Zmy mpoordfeid Tou avt dlaTinmoe vvoleg wau
OUALOYLOOUS YONOLUOTOUDYTOS OTV GQYH TNV THQUTiONOT ®ewt T Aoy
ROL OTH CUVEYELL TO TElQUpa ®a Tovg pabnuatixols vroloyiopotc. Ou oyé-
OELS OV TOERVPAY GO TLE TUQUTAVED maﬁmcmisg OMOTELETOY TOVS (PU-
mm.‘, VOUOUS How GQT{S‘[EQC! g Bewoleg, pe Tig omoleg epunvevetat o guot-
%6¢ néopog. Avtég pmopotv va fpouy epaopoyr| oe dudgopovs Toueic g
avBoamvng dpaotordmra.

Ewdva 1.1
Avrureipevo g Pvoviis eivar 1 fpevva s Pvonc wat TV Quivopivey e,

Zipgova pe tov Einstein (Aivotdv) v emonijun dev elvar ovkhoy vo-
Hwv OUTE XUTAAOYOS ﬂgsvov(i*rmv ﬂcxermv HETUEY TOUS ahhd dnuovgyia Tov
avBodmvou velnatog, To omolo emvoel weeg ra £vvores. OL E'EU]QIE ™me
Puorijc mpoomafolv v oyIaTicoVY e Eleva TS TEAYIATIX0TToS
RO VO T GUVOECOUY LLE TOV EVOUTEQO KOO0 TOV aobnTnoloxdy evivmo-
aemv. 1o onuelo autd elval avayxalo vo emonuavBoiy ta nepaxdton Mo
OTOUYE {a: ov aoBnTNELEXRES EVIVRGOELS TOU éxuuue OLOL (o amo Tig €-
ureloieg g rabnueoic Conjg %ot oL emoTnpovirég andpers Tov S1ddi-
TROVTOL OTLS bmcpngs\, ﬁuﬂmbec ™ms enmaidevong,
H emmbsmn, RECU TG TO EMONUO OYOMAG TOGYOUUIG KOMETUL VL
“vequodoer” Tic WEeS raL TIC avTLANPELS TOV Exovy oynuarioet ol pabntég
YL 10 QuoLKs néopo, mowy £pbovy oto oyohelo, UE TIC EMOTNUOVIRES AO-



KEGAAAIO 1° EIZATQIrH

- pe T aogokeitar ) guoks -

Peig mov duddorovial oe autd. Me ™) Swdaoxrakiv g duowic emdimxeTon
N perétn xaw 1 egappoyy oty rabnpepwvri Lo Tov guowmdy vépmy xay
Twv Bewpuiv, rabdg enxlong war v Eowmeimon Tov padntoy pe Tov 1pdmo
ue Tov omolo avantiydnrav ol emompovixés yvaoels, dnhadi pe m
pebBodoroyia twv Duoway Emaotyuov.

H pebBodohoyia g Puorwiic mepthapfdvel xatd oelpd T TUQURATM
dadinaoies: mapatijonon, taEvépnon, diatixnon vrodéoenv nat
npoPhéyeav, newoapanxés aoxijoes, eEayoyi ovpnegoopdrov ®.d. Zvu-
Pdaiher om dnuovpyic ehetbepwy xoy vrelBuvaY atépmv néoa and aropt-
nég nar ovhhoywéc dpaomperdtytec ota mhaiow me didaoraliac. Mo to
AGyo auté avireipevo g dibaorahiog me Gvowic dev elvan pévo o emi-

OTNUOVIRES YVHDOELS ahhd xon 1) peBodohoyia e,

i Sl \ -y & U1 b Sl
Ewdva 1.2 To seipapa givar ) Yuypj tye vouaic.
L gotoypapic gaivera éva jpa tov gpyaotneion Duowiic
tov Hohvreyveiov g Zvpiyxns v emoxr] mov gottovioe o€ ovtd 0 Aivotdw.

Me t¢ awoOrjoeig pag Suamortdvoupe Gt o gion vadoeyouy To vrd
oupoTo. pe dipogeTiné Wi Tes, oyjuota ®ou Sieotdoels, Ta omola wEo-
#ahotv oTov rebBéva pag SlapoeTir eVILIWo. ALmOTHVoULE, ETioNG,
éuL om) @uion ovpfaivouy mokhés petapoléc pe duagopetuni ouyvémyra sp-
QAVIONG RO EXTAONC.

Dugwa gavépeva ovopdlovpe ng petafoléc exelvec xatd Tic onofec
1 ovoia (ovotaon) Tov copdtony dev cdhdle, pillnd rou To odpaTa ivan e
B€on va emavérBouv omy agyun] xatdotaon Tous, Srwg eivar . n alhay
g B€omg 1| mg xavdoraomg evdg ohpatog and oteged oe vYEG 1j afolo, ot
oelopol %.4. AviBera, ynuxd garvépeva ovopdlovpe tg peraPolréc ouc
omoieg 1 ovoio Twv cwudTov ahhGler QA xan To ohpeTe SV PIToQotY va.
ETOTOEYOUY OTNY ay1i] Tovg avotaom, Grmg elfval st.y. 1 ®avon evéc od-
HOTOG, TO RITOIVIOUE TV @UAAmY, 1) petorpom] Tov xpaotov ot Eidy #.d.
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- pe TL aoyoeleitar ) guowr -

Ewdva 1.3
H zivnon 1ov auroxivijtov eivol quod qavipevo.
H »avon g Peviivigg eivar ynpixd qawvipevo.

310 pddnpe g Puotkig HERETHOVIAL TO QUOLLE PAVOUEVE KOl OL LOLG-
TTES TOV SLAQOoWY COPATWY, 0QUTMY %aL |, O o Kpoondlewa va
BoeBotv ot awtieg wov Ta Eoxahotv. T 10 0%OT6 CTé aQyiCoUNE T pE-
A€ pe TV aQaTienom ®a To teipajic. Me 1o melpapict ATOpROVMVETaL OU-
vijBwg éva cupfdv Tov TEaYRATIROT KGOPUOU OTO £QYUOTELO XAl EEE-
taCovral oL mpotimoBEaeis xal oL peTaPinéc, ol omoleg puBpiCovv To QuoL-
%0 PALVOPEVO, ARG Hett T VEQ PALVOILEVO. TTOU EPOVICOVTOL 1] T QOLVOLLE-
vo. Tov eV vromimrovy otlg alothjoeig pag.

St Guown, PEParna, de yivetar uovo amhi TEQLYQUPT) TWV QUOLKMY
Qawopévay, ahhd xaL axoiBeis petrefoels Tov dudgowy peyedov ov
gxouv oxéon pe ta pawvépeva wov eEetdlovral. “YoteQa and mOAAES e-
umelpiee damot@nxe 61l oL guotrég dradixaoies arohovboiv xdmolovg
RAVOVES [IE TOUS OTOIOUE JTOQOTY VL TEQLYOUPOTY TG PUOLKA PULVOHEVCL.
ST OUVELELQ, 06 TY) HEAETI) TV QUIVOREVOV Xatt TOV SLadinaoudy, %Ato
a6 TIC OOLES TOUYUATOMOLE(TUL VT PUIVOUEVO, TRORUNTOVY OYETELS, OL
omolec ovvdéouy Ta peyEOn petaly tovg. O oy£oelg auTég ovopdtovial
GUOLROL VOROL XOL YEVIXEVOUY TA OUNTEQAOPATA TWY TMELQUUATIRWY
dedopfvav na Twv peTEiosmy.

11



KED®AAAIO 10 EIZATQIH
=1 Pvouxy ®xaw n Texvohoyia -

1.2 H ®vouerj zow ) Teyxvoloyia

H ®uown aoyolheitar pe ) pehétn 1600 TOV HORQOTHOTIROY 00 %L
TOV WRQOTKOTUAMY QUVOUEVOV. XONOLIOTOLOVTAS UGVO Baatroi vopoue
1N Pvowrn €xeL RoTUPEQEL WS OTUEQT VO TEQLYOIPEL IUXOOTROTIRA KOl
RarQOOROMIXA Qavopeva. O guowkol tpoonaboly va evomoujoouy
CUTOUE TOVS VOULOUS OF €vay YEVIXO.

Ewiva 1.4
To epevvmuné medio g Pvounic Eexvder and To eowTeoLrd ATopOY
®ow prdver péym rovg yahokieg,

O guowol vépou eivar ta Oepuéha me Teyvohroyiac, onhadi twv £pyav
UITOOOUS %L TWY RATAOREVDV, THS unyavoroyiag, me nhextooroyiug, ™

nhexrtooviris, e eqappoopévne lutounic x.a.

Ewdva 1.5
To axoreléopara g adinhenidpaong Duoveng za Teygvoloyiog



KEDAAALIO 17 EIZATQIH
= 1 Pvown ®ar n Tegxvohoyia -

H Teyxvoloyia eivaw 1 epaopoy Tov emommuoviroy yvaoeav. H eE€éhi-
En twv Puoway Emompoy ovvéfake oty eEEMEN ¢ Teyvohloyiag nal
OTNY RATACKEV] UNYEVIOUGY o péowy, Ta omoia emnpedlovy mohhoig
topeic e nabnueowviic Conje, 6mmg ™ duatpog, TNV LYEi, TIC HETARIVI-
OELS, TIG HUTUOREVEG ®.A.

H ®vow xaw n Teyxvohoyia
OLagépouy ¢ TPOg TO MPOIoV
mov wapdyouy. To TeMus Tooidvy
g Teyvohoyiag elval ovonreveg
#otl dLotdEeLS ONOLIES YL TOV
avBommo #at nEYOL EVOS ONIa-
viikot BaBpot yia 1o meoLpdh-
rov. H Teyvohloyla yonowomoin-
og ral Eanorovbel va yonopo-
noLEl TOAG oToElR TV ETOTY-
HOVLAMV YVHOEWY, alhd %ot 1 &-
EEMEN Tov Puokdv Emotnuay
ogelher modhd omyv Teyxvohoyia.
OL avdyxeg e rabnuepwviis Cw-
Nic Inrovoav xai Tnrody MioeLs,
oL 0moiec divovTal amd Ty ahin-
remidpaon Emonjung #waw Teyvo- Ewdva 1.6
hoylag. Ze GORETES MEQUITWOELS, Aopugdpog oe Tpoyd
OIS, Ol EMOTHOVIREG Wn&seng
yonowomototival oe fdpog TG00
™me avipmmomTog GO0 %ot TV "[Bgl['}(l,.'-.]\.l‘.l\l"t(l" [Mpdogarta napadelypata
elval oL pumoyGvee Bropmyavies, Ta TupnViRd Gmho #Th.

Ewdva 1.7 Ewdva 1.8
H pizavon tov mepifdllovrog "ExpnEn cropxiic foppos

13
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= hvried peyédn -

1.3 dvowa peyéln

H pelém tov guowmdy gawvopévav €deiEe 6t ta guownd peyédn mov
epgaviCovrar oe #GBe gaivdpevo ouvdéovian petast Tovg pe opLopgves
oyéoeis. H €pgvva tov guotav gavopévoy afohoyeital, 6tav petpou-
VIO T0 QUOLKG HEYEDN. Ze éva guowmd pavipevo ta guowrd uey£on eivan
OUOLAOTIXA OL HETONOLPES IDIOTTES TOV CONATOV, T.). TO Wj1OC EVOS O)-
HATOG, O GYROZ, ] TURVOTHTA K.A.

H pérenon tov guowav peyebav eivan jua Stadiwaoio ovyrowone tov
HeyEBoug pe o povada pEtenois Tov, 6g Yo Tapdderypa n andotaon
HETAEY OO TOAEWV pE T POVADH PETENONG TV PeYAAOY ATOOTATEMY, TTOU
elvat 1o ythubpeToo 1 To pik, 1 ovyrolon mg patog mov éxeL éva odpa pe
HOVAD HETENOTIS ™G, TOL £lvan TO Yhbypaupo. Ot TEGTUmES HoVEdeS TOOE-
Hupay VOTERE (TG CUPPOVIE TOV ETOTUGVOV AL AVILTO0TNHTEVOVICL Urtd
TOOTUTOL CUVTLKETPEVCL.

To mpdtumo yhidypappo patog,
yue rapdderypa, eivar évag ®ilvdpog
and ®edua mhativag ®a 1pidiov, dia-
uérpov 39 mm xat tpouvg 39 mm, G-
g Qaivetar omy emdva 1.9, won gu-
Lhdooetal 010 Movoeio Métpwy zat
Zrabpdv oug €Ppeg e Falhivg,

ARG ™ HETONON EVOS QUOLKOU -
yé€Oovg mponiintel £vag aplbude mov
delyver méoec Qooéc 1 povdda péton-
ong mePLEXETUL 010 uéyebog mov ete-
tdaletar. O apBude avtéc ovopdtetat
aotBpnTry Ty tov peyédove xat
OLVOOEVETUL TAVTOTE TG TN povdda
RETENONG, T.). 1] ANGOTAON NETUED
™G oAng A na g wéing B elvan 56
km. To 56 etvar n apBunrini Tunj Tov
ueygboug, evad to km elvar n povdada Ewdva 1.9
UETONONC. To mpdrumo phdyoappo

Ao guowkd peyéon eivan  pata,

1 EMPAVELD, 0 GYrOg, ) TaxUTTa, O XEGVoC, 1) dtvapn %.a. H agi@pnruai
T} Xou 1) povada péTenong amotehovy o pétgo Tov peyébovg, To omoio
mRoodLogier hrjewg éva povépergo (1j Pabpotd) péyedoc,

Ta puowd peyén avdloya pe Tov tpémo pe Tov omolo Ta ELOAYOUNE
duaxoivovral oe: Oepeluddn xar togdyoya.

Oepelrddn peyédn eivor 1o wirog, n pdala, o xedvog, n Beppoxpaoic, 1
EVIOON TOU NAEXTOLOU EVRATOC, 1) Eviaon potetvig s (Iivaxag 1.1). .
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KE®AAAIO 1®  EIZATQrH
- Puoikd peyédn -

Hivoxag 1.1 Ta Oepelrddn peyédn xar ov povddeg pérpnois tovg oto S.1

BOepelddeg Zoupolo Movdda Lippodo
péyedog HETONONS povadav
Mijrog 4 Métpo m
Mo m Xudyoupuo kg
Xpévog t Agvtepdhento 5
Bepponoaoio 0.T Bafudg Kehotov 1 Kéhfuy K
“Evraon nhextouwmoi

QEVILOTOS i Ampere A
“Evtaon goteviig mnyie J Candela cd

Tapdywye neyétn eival o epPaddv, o Gyxog, 1 TogltnTa,  mexvéTTa
%.0., T omola opCovran and g pabnuatiréc oyoelg TOL To CUVOEOLY ue
1o Bepeludidn peyéon (Mivanag 1.2). 3

Hivaxog 1.2 Ta wapdywye peyédn xar oL povades péronoiig tovg oro S.1

Napdyoyo Eipfoiro Lyéon Movdda Evpporo
péyebog HETENOMS povadov
Eppadiv A A=afp Tewpoyovird pétpo m’
“Oryprog v V= f.y Kufind pérpo m'
Tayvtnre v ve S Métpo avd
t devtEpGAiETTO mi/s

Ivxvétnta 0 m Xudyoauuo avd

=5 s pérpo kg / m’

Moihd and Ta ney€0n avtd, avdloya pe my TdEn peyéboug, yon-
auromolovval pe dagpopetinég povadec péronons. Ta mohhamh o 1ol
VITOTOMOTAAOW TOV THEUTAVD Hovadmy gaivovial otoy mivaxa 1.3 wov
arohovBel.

15



KE®AAAID 10

EIZATQIH

- buvoind peyédy -

Hivaxrag 1.3 MoAllaxhdore xor vronolhanddoa povddoy

Méyebog Movada Ilollarldona Yromolhorhdowu
péTonons

OERUTOUETDO ldm = 1/10m
EACTOOTOUETOO lem=1/100m
Mijxog Im Tkm =1000m yhootdperpo  Imm=1/1000m
Imi = 1852 m YLaoda lyd=91,44cm
maoL 1ft=30,48cm
ivtoo lin=2,54 cm

TETUYOVIRG dexatdpetpo (dm’)
ldm® = 10° m*
Eppadévy  1m’ 1 oreéppa = 1000m* retpuymvizs exatooTdpetgo (cm’)
lem’= 10¢ m’

TETROYOVIHG YLMooTopeToo (mm’)
Imm® =10" m’

Oyrog Im’

Ag mpooéEovue
2dm’ =2 (10cm)* =2

2dm® =2 ( _II[]_ m)’ =

16

10 em?® = 200 em®

Aitpo 1 #uPiré denarduetpo (It)
lit= 1dm® =10"m’
UPIH0 exuTooTdpETOO (em’)
lem'=10"m’
#UP1G MooTopETpo (mm')
Imm’=10" m*

2 —m*=210"m*=0,02m*

1



KEDAAAIO 17 EIZAIQrH
- povdperga xel dravvopatikd peyédn -

1.4 Movépetpa xat Siovvoporixnd peyson

Ta guowd peyédn 1o onoia xabopilovrar Thipwe axd ™V apfpnTig
Ty %o a6 m povdade péronais tovg ovopdLovial povéperoa 1j fabpord
ueyédn. Eivay aoxeté va movpe 6u to Boavio €yel wixog 3 pétoa xow 6t
uic dudorTi oa ExeL yoovini dudoxeic 45 hemtd. Aev eivan Gpoe aonets
va wovpe 6T éva avtorivyto mveitan pe Tayimra 80 phidpeton my doc,
dudtt elvar dyvaorm 1 dievBuvon w1 good xatd Ty omoln xiveltal To
avtoxivnto. H tayimta, emouévog, yua va oplotei mhjownc, xostdtetal,
EXTOS a6 10 PETEO ™G, T dievBuvom xau ™) Qoed, wov paki ovopdtovra
ratetBuvon g Tay i rac.

Ta peyedn avtd ovopdlovian duavvopatind peyédn. Alka diavvopati-
®a. pey€0m elvan 1 emdyuvon,
dvvayn, 1 opw #.d.

Ermopévog, yia va xoabopr-
OToUV TAHOME TA DLoVVoRaTIXG
pey€dn, amarrotvvral:

® To pérpo tovg (aptBuntux
T oL povadae PEtonong).

® O gogfag 1 1 hrevbuvon,
dnhadn n gvbela yoapup wdvem
ot omoia .. Ba ruvnOel Eva i
VIT6 1] Ba eQuopooTel o dtvey).

® H gogd mpog v omoia m.y.
Ba Bl To vuvnto 1 Ba aonn-
Oel o dtvapn. H dietibuvon pa-
Cl ue ™) good sxgodlovral pe
TOV 0p0 ®otedbuvon.

® To onpeio eqgappoyis, On-
had] og oLo onpEio Tovw oWUTOC
.y Oo epappoatel 1) dtvap.

Mo o povépetoa peyéon -
OyUeL 0 ahyepornds hoyLopdc.

Anhadi, n modobeom waw 1 agai- Exxdva 1.10

QEQN OO0 OUOELDMV HOVOUETOWV g oyertiterar 1 ewéva avrr
neyeBov YiveTal 6o ®al UE LE To yeyovig 6T mpémel
Tovg apibpovc. Av, m.y, €va VO VTAQYOVY DLOVUOPLaTILG peyEon;

AVTORIYNTO HIVNOEL apyird Yo
XOGVO 1, =55 %ol 0T OUVELELX YLor GAA t,=Ts, 0 GUVOMRGE XO0vVog TS ®i-
viong vrohoyiCetal and ™ oyxgon: t,;=t; + t,=5s +7s =12s.

Mo ta Suevvopatind, dSpng, pey€n axorovBeital 0 havvopatindg
hoywopdg, dSnhad o Tp6mOZ PE TOV Ool0 TPOOTIDEVTOL Xal d@aipotvral Ta
dwaviopata. I'ia to Aéyo autd moémel va yvmpiCel raveic av to diwvuona-
TR opoeldn peyetn elvan ovyyoauund, opdppona 1 aviippond, 1j av ot
popeic Tovg aymuartiCouy ywvia.

17



KE®AAALO 1  EIEATQIH
- povipeTga xar bravvoperird peyéln -

Ewdva 1.11
Euyyooppuxd uaviopota

Ao 1 TeLo0GTEQX draviopaTa ovopdiovon ouyyoaurd, (v oL POQELS
Toug eivan wapdinhot. To tple durviouara oto oyjpa 1.11 eivon ovyypapund.
Ta dwaviopata o ®ay f €xovy emmhéov xot €va GALO KOO (aQUxTOL-
onxd: éxovy my B popd koL Aéyovron opdppona. To dudvvopa y €xEL -
viiBem) @opd and ta dhha dvo. Ta duaviouata avtd, mov €xovy mapdh-
Anhovg gopelc ahhd avtiBetn gopd, Aéyovrar avriggona. ['ia va ovv-

Ewdva 1.12
Livbeon opdoporev havvopdrov

Béoovpe dio davvopatird peyEdn epapndtovue ™ dudmaoio exeivn pe
v omoic To Srcevioparo yivovion diadoyird. Zra opdepoma diaviopora 1

dadwaocia eivar avnj mov gaivetol oto oyjua 1.12. To téhog Tov mpwtov
duvioparog yivetow apy Tov devtepov.

Ewdva 1.13
Livleon dvo pn ovyypapxay davvopdroy

18



KEPAAAIO 1® EIZAIQIH
- poviperga ral biavvopatind peyédn -

Orav ta duaviopata dev elvan ovyypaupixd, 1o pwto fripa eivol va
yivouy 6mﬁoxmc’e ue ™ dadwaoia mov paivetar oto oyjupa 1.12, 1 omola
ovopaCetal xaydvag Tov na@uﬂnmquupw Me ™ porifewa Twv dtio dua-
vucxuatmv d, ﬁ oynuatiCerar évo mapurdnidyoaupo, Tou omolov 1 duayd-
VIog ¥ Elvau 1 mrvﬁt-:cn] 1| ouviotapévi) Twv dio 6mwcudtmv 10 6mw0;m
dnhadi ov pnogm v AVTLXATAOTHOEL Ta daviopata a, B Tt omola
LEyovian ovviotdoes. -

H owElEm] v dlo muwcumggv o Hou B 1 omoio eivol YeEmPETOLRG (-
Opolopa, ygaqnsrm ocebic a+ B =Y.

‘Opwg 1o pétpo mg ovviotapévng y v dto duavvopdrov de Poloxeta
and ) oyfon y=a+f odhd and m) oyéon:

v =a + B+ 2apovvg
(@ elvan ) yovio mov oymuariCovy ta dwaviouara o,B).

[Tepuoodtepa yuo Ty edpeom g ovvioTapévng do 1 mepLoodtepmy
duavvopatixdy peyefav gaivovia omy ewxdva 1.14.

TON
- - 50 N ~
——
20N
20N 20N 30N
LON
O0ON
Fs
Fa
F
Fox

Ewova 1.14
LivBeon duavvopatindy peyebov
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KED®AAAIO 1° EITATQI'H
- Boowsd orourgeia Topiywvoperpiag -

Ag Buunbovpe

Baouxd otovyeia Torywvoperpiog

et va vokoyotel 1o pétpo ahhd ron 1 wateiBuvon mg ovviotapévig oo pn ouy-
yooppuray duvvopotray peyebay, efvar amapaimro kdrow otoygein amd mv Tot-
yavopetoia, 6mme elva To NUITOVO, TO FUVIITOVO XL 1] EQUTTOLEVY) IS Yuviag.
Bewpovpe éva oployavio toiyovo ABI.

Z10 opBoyavio tpiywvo ABI" o1 yovieg B xon I efvan oEeieg yoviee.
® To nuitovo tng yoviag B eivar to myhixo Tov wijxovg g amévavn zdlemg
mhevpdg AT mtpog 1o wijrog mg vroteivovoug BT zou to aupfloiiovpe:

utjrog mhevpde Al AT

B= ol
e wixog vroteivovoag BT 1 MB= —

® To evvnuitove tng ywviag B eival to miixo tov wijxovg mg mpooreipevng
mhevpds AB mpog To mirog me vroteivovaag BTN xat to cupfoiiCovpe:

wijrog mhevpds AB : AB

B= — X i
s wijxog vrnoteivovoas BIC H ovvB= Bl

® I egamropévn g yoviag B eival 1o miixzo tov wixovs me amévavtt wdbemg
mhevods AT 00g T0 Wijxog Tg Tpooxelpeyng mhevods AB o ™ oupPohiovpe:

Wjrog mhevods AT 9 AT

B= "
il irog mhevodc AB n epB= X5

P Lyéoeig petaks roryovopeTody apOpdgy

1. Ovtoryovouetowol apBuoi puag yoviag @ cuvdovton petasn Toug
ue g arodhovbeg oyéoeic:

nw @ + owv'e = | Frro e |
e




KE®PAAAIOQ 1P EIZATQI'H
- Baouxd otougeie Toryovopetpiag -

Av o ymviee ¢ row o efvar oupmhnoopaTizéc (@ +o = 90°), téte wyveL:

nuyg = ovve W oV = Npo

AV 01 dvo yovieg @ nal o eival tapurinoopatinés (¢ + o = 180°)
TOTE LOYUEL:

¥

Nue = Nuo Han oUYQ = -0vve

Zrov wivara mov axohovBel vGOKOUY oL TELYmYORETOIOL ool TOV
0 CUVNBoREVOV Yavioy, o Ba ypewotelte o) ouvEreL.

Tovyovoperpuzol agiBpol pegixay LOQAATNOOTIRGY YOVIGY

FNovio it ouvEp EGQQp
0 0 1 0
30 L CED 3

2 2 3
7
“ e ; 7
a9 1 ] -
180° 0 -1 0

(E = ().866 . J;E‘ = U,STT, iz_'z_ = 0,707, ﬁ = l-?S)
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KE®AAALD 1° EIZATQIH
- eputijoers apofinpatiopoi aoxjoerg -

EPQTHEIEIL -IIPOBAHMATIEMOI-ALKHEEIL

1.1 H tup] tov ovviutdvou pag oEeiog yoviag ¢ eivan 0,6. Na voloyt-
oTovY:

a. To Npitove g yovias ¢ (Muy)

B. n epantopévn s yovias ¢ (egq).

1.2 Le éva opboydvio toiyove ABI'(A=90") 1 »dBet mhevpd AT'=p eivan
ion pe 0,5 cm xo TavTeYEOVE TO ILOG TS vRoTeivovoas. Na vrokoyt-
agTOvYV:

a. to nuB

p. To ouvB

7.1 £¢B.

1.3 Me tn PorjBera evig womhevpov Torydvov mhevpdg o vo vroloyicere
T0US TOVy@vopeTELRovs apbpote Tav 30° xa 60°,

1.4 No oyedidoete oL vo vToAoyioETE T1) OUVIOTAREVT TV dU0 dovy-
TRaTIROY peyedov 0TIC TUQURATY TEQUTTHTELS:

a=0 a=06 a=6
P
p=8 p=8
p=8
T mapotpeite waw g To eEnyeite; -

1.5 Na avriotolyioere to guownd peyedn tnc aproteptic otijing (e tig
povddeg tnc deEudg orijing.

Duowno péyebog Movabda péronong
AmoéoTaon . s
Mijxog kg
Mdta cm
Xodvog min
TTusvémra m

kg/m’

1.6 I'ta. rov meoodrogropd evig povipetpov peyéBovg yoerdtetar va
E€povpe: :

. TO LETPO TOU

. v apBunrua Tyuj Tou

¥. TO PETO naiL T1) povdda péronoijg Tou

d. 10 péTpo Tov naw ™ detiBuvor Tou.
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KE®AAAIO 17 EIEATQTH
- egunijoelg agofinpartiopoi aoxtjoeig -

L7 T tov mpoodiogiopnd evig dravvoparixoy peyéBovs yoerdterar va
Eégovpe: -

0. TO HETQO TOU

B. ™V apBpmrTia) Ty zow ™ dieviBuvor Tou

Y. TO RETOO %ot T povada pétonoiic tov

d. ndm AMho........c.. i

1.8 Na dioete dio magadeiypota povéperpov peyeddy xai dvo dravu-
opanixov peyebov ko va eEnyjoete ) dagopd perati poviperpov
®ou davvopanikov peyédovs.

1.9 Na ovpndnoowBody ta xevd tav nagoxdto npotdoeny:

a. Ta 1525 m givau. ...n.ecee..e. km.

p. Ta 200cm glvat. ... m.

y. Ta 88 gr eivan. ........... kg.

8. Ta 36cm’ elvat . ............ m’.

. Ta 250 mm’ eivan . ............. M’ %O .+ e cm’,
ot. O duduon dpeg eivat. ....... AETTTA %O vvras S.

1.10 Na yapoxtnpioere pe I 1ig moguxdto TQoTdoeis, av eival 00oTég, no
pe A, av eivar havBoopéveg, ®ul vo atohonijoete Tig emhoyés oag:
a. Me m Suwbaonalio g Pvounic oto oyoleio emduiretal uévo 1 pehém
S @uomg.

p. H ®uonn xow ) Teyvoloyio avartiooovrol mapdiinia.

y. H Teyvohoyia aoyoheltol pe v EQUOPOY TOV ETOTNUOVILGV YVHOOEWY,
0. O Poaopds elval Mo Quvipevo.

. H aotpami elval ynund gpowvdpevo.

1.11 Me mowa xpLeijora vopitete ot duaywpilovror to peyédn oe Bepeln-
on zaw o8 wopdyoya; No avagépere dbo Bepeladn xar do mapdymn-
Y& peyeon.

1.12 H murviétnro @ opiterar g To wnhiro s pdlos evis odpotos moog
tov dyro tov. llowe oyxéon ouvdéer Tig povadeg munvérnrag: 1g/em’
nar 1kg/m?;

1.13 [Idon eivor 1) pdfa Trov aépa oe éva dmpdrio, av oL haordoelg Tov
dopatiov eivor 10 m x Sm x 2m xa 1) Turvityta Tov afpa 1,3 kg/m’;

1.14 H muxvétnta Tov yovoov eivar 19 g/em’.
a. ITdon eivar 0 pdfa tov Yovoov oe éva daxtulide wov éxel 6yxo 1,2 cm’;
B. Iléoo oyxo (oe m*) éxer o hdxa ypvoov mov Luyite 190 kg;

1.15 Mia mwoiva wov el oyrjpa oghoydviov magadinheminédov €xer da-
ordoerg 6m x 10m x Sm. H moiva eivor yepdrn pe vepd mov €yeL nv-
wvérnra 1,08 griem’.

Iléon eivan 1 pda Tov vepov T)g moivag;






KE®AAAIO 2° AYNAMH KAI IZOPPONIIIA
- N Evvoia g divapng -

KE®AAAIO 20
AYNAMH KAI IZOPPOIIIA

2.1 H évvowa g dvvaung

Ano ug xafnpeowés epmepleg pag yvopitovus moe va mepratdpe, Toe
VO ZOMVPTIANE 1] DG VL YOQEVOVNE, TG Vo TaLovpE TOdGOMALOO, Imd-
oxeT 1) POAEL, mAdC Vo LOOEEOTOVE, GTaV POLOROGUAOTE HEOH OF HIVOUPEVO
Gymuat, ko 0 odYOS TaTdeL pEEvo.

"Emevta, oto oyoheio pabaivovue ot

® 1y €hrel Gha Ta COROTO.

® dio payvijreg Ehrovian 1 awbotvra,

® PTOPOULE Vi TUQAUODPHTOVIE EvaL GO,

® WTOQOUE VoL CUUTLECOUE EVa CEQLO PEYOL EVOS onueiov.

(Anhad avtd wov pabaivovpe ato oyokeio eEnyotv T xubnueouvec
EWTELQLES pag).

MeTewpitng

Ewdva 2.1
H ntugoveia g divapns péoa ané ta axoreléopatd g

Te Ghec AUTEC TIC TAOATNOHOELS KUOLOEYEL £V TOWTUOYIRG QUOKO NE-
yebog. To péyeBog avtd eivar n dvaun.
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KE®AAALO 29 AYNAMH KAI IZOPPOIIIA
- ta gapaxtnprotizd tng dvvapns -

AvtiBera pe ™ pala, pe To wirog 1 pe Tov Gyxro, 1 dvapn eivar xdt
mov dev mpoimdpyer oe éva copa. H divapn eivar pua alinleridoaon pe-
takv o copdrav, 1.y ToU SOGPOV 1L TWV TOBUHY PG, TOU VEQOU KoL TOV
YEQUHV PG, TS Prdhac Row TV XeQLUHV 1) Twv modidv pog.

Me dMa Aoy, €vo odpa propel vo aorijoel pua divapn oe €va dho,
ahha dev pmopel va votéyer pa divapn we wdn Eeyxmolord. Ty ddvaun m
ovvavidpe pe dudgopec ovopaoiec 6mmg fdpog, EMEY, drwaon, avriotaon,
TP ®.d.

O duvdpers, yeviud:

® grpuyvouy 1 Tpafoiv ta owpote

® jietaxivoliv 1] oTapaToty Ta oot

® TEQLOTEEPOUV TCL CONATO

® Tapapop@@vouy 1 ahhalovy ta oyfuate TV COpATny.

Téhog, T dvapn dev m “Brémovpe”, frAémovpe dpwe To amoteAéopard
TIE %Ol CUTA PEAETANE, Yo va eEnyrioouvpe Ty 1iviom towv Coviavady opyo-
VIOPGY ahhG ®aw Tov vArdy copdtov tdvo om vy, péoa om Bdlacoa,
otov aépa 1 oto dudompa. A6 avtéc T HEAETEC mpoénnpay Ta ovyyeova
pnyaviuota xoaw thjbog dudgopwy xataorevay, To oroia kavovy ) Conj
pog dven.

2.2 Ta yopaxtnowtind Tng dvvaung

I va xaBopioovpe ™ ddvapn mov déyetar éva odpa 1 ™m Sdvaun mwou
ao®EL Eva owpo ot £va dAho, yperdletan va yvopiCovpe tola otouyeio:

a. T0 Qo g divapng (aguBprrixt Ty ke povada pérgnong)
B. T dievbuvon xa T @oed g divaung
Y T0 OMjLELO EQPAQPOYTS TNG.

Ewodva 2.2
Amoteléopara mag divaung aviloya pe to onpeio egappoyiic g
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KE®AAALIO 20 AYNAMH KAI IZOPPOIIIA
- Ta jagextyQronixd tng divapng -

Ta magandve otogeia, mov agopotv T divoaun, eival anapaitya, o-
@ov dhha Ba eivan to. amoteréopara mg dtvapng, Stav avni aoxwndel oto
onueio A M (gwdva 2.2), waw dida, 6tav ol duvdpels aounBotv dmwmg
deiyver ) ewmdva 2.3.

Ewova 2.3
Amoréleopara dovdpewy

avdhoya pe 11 dievbuvon xar pe ) Qopd tovg

Eivai, emopévog, pavepd 6t n dvvapn eivar Sravvopanins péyedos.

v napardrm ewréva 2.4 n ddvapun acreitar oto onpeio O Tov
payoviot. To anpeio O delyver To onuelo EQaEPOYTc T¢ divaung, eva to
Sudvuopa delyver ™ dieviBuvon xaw ) poed g divaung.

Ewdva 2.4
Advapn i onoia aoxeitm oe Poydve
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KEBAAALO 2° AYNAMH KAI IEOPPOIILA
TR pEgeRTQIOTIRG TG divapng -

Ewdva 2.5
Anoteléopata dvapns oro onpeio wov
TaL

Ag napaTnPHO0OVIE GRS RATOLX
dLapopd g TEOC TO. aroTeAEopaTa
g EidEaOMS puag Sivaung otg ews-
veg 2.5 nau 2.6.

Yragyouv TEQUTTWOELS OTIS OTOLES
o divayn pmogel v, petageeel and
10 onpeio mov aorelta o8 €va dhho on-
peto, oro omolo Oéhovpe va emdpdoou-
ue (7). n eEdownon divapng pe ™ Porj-
Bewa evog oyowion).

Térowa nepintwon eppaviteral
omv ewdva 2.6, 6mov n enidpaom g
dtivapng F petagépetan and 1o onueio
A 010 o0pa X,

Ewdva 2.6
"Eppeca anoteléopara Sivaung

T va €govpe o Wéa yroemy wiEn peyebous me povddag 1N, Ba modne va
VTOAOYICOUpE T STveyin TTOU CT%el To OUEL g OTo Ty Av, 1Ly, ®dmowg
eivau 56 xihd, T6TE —av eivon 60B0g o Sev 1UTAEL RGTI- TO OB TOL COHEL
0t0 aTmpe Sivoayn tegiov S60N, av eiven 60 wikd, aowel Stvayun 600N, av &i-
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KEDPAAAID 2° AYNAMH KAI IZOPPOIIIA
- duvdpeis exegiis ®aL bvvdpeic axd axdoTaoy -

va 90 udd, aorel dtvaym 900N, Zmy ewdéva 2.7 progotipe vo Sovpe To evoeL-
#UKO PEYEBOS TV SUVGPEWY OV UVITTTIoOOVTOL OF RATOLES ®uBNpepLVES Soat-
omoLdTTES, 08 abMipaTo 1o O TEXVOLOYIXES EQUONOYES.

Euwxova 2.7
Evbewrir rynj udgopuv duvdpeny

2.3 Avvaperg emaqiic ®oL duvdpels ané axooTao)

Te ua aibovoo dSidaonalioc o vabnynoic tntd and tove pabntéc va
yodyouv o éva opti TEVIE MPOTACELS, TOV VO TEPLEYOUY TN AEEN “diva-
un”. Mepwée and tig mpotdoels autés yodgmuay otov mivoro. ol eival o
egnic:

1. O tepuarogidaxas diwke m padla je dvvaus).
2. To pifikio mégrer oro naroua, emedij doxnoe gy pea dvvaun ndve Tov.
3. To avroxivyro otaudinoe, dtav o ednyds wdnoe @oévo xal dopoe va emdpd 1
dtivagn s Topijc.

4. Tévrwoe pe dvvaun to toko xai to félos épuye paxpud.

1o téhog ou nabnréc natélnEav pe ™ Poribewa tov rabyymni ota tapa-
HOTO) CUPTEQARCILOTCL

® Y10 TRMTO, TO(TO %ol TETUQTO Omd Ta TaQamdvw Tapadelypara o dv-
vapRES aoxovYTaL and To £va odpa oto dhho, el To oopate EQovial
o dueon exagr). Ou duvdjeig ovtée ovopdlovral duvdperg emaqris.

Mapadeiypora duvapewy emagris £xovpe oty ewdva 2.8,
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KE®AAALIO 2° AYNAMH KAI IZOPPOIIIA
- buvdperg exagijs ®¥al dbuvdpels and axdoraoy -

Ewdva 2.8
Avvapers exagis

® Y10 devtepo and o rapadve tapadelypata PAEmovpe 6t to va
oopa (n I'n) aoxel ovo dhho (oto fifiio) divaun and andotaon. O duvd-
ELS QUTES OQEfhOVTOL OF HAmoLe WLGTNTe TOV CnpdTnV XoL epgaviCovro,
otav foebotv oe ratdhinho ybeo, o omoiog ovopdletal medio. Zvyrenol-
uéva, eEantiag me pdtag mov el éva obpo déxeton Papvninég duvdpeis
oto medio fagimrag: eEmtiag Tov gogtiov 1 TOV NAEXTEORAYVITIRGY
WoTiitev mov propel va €xovy vdrowr oduata d€xovial MAerTeooTaTL-
#€g 1 NhextoopayvTIKES duvdpels and Ta avriotoya media. Magadely-
pato. TETouwy dSuvapemy €xovpe omy ewrdva 2.9.

>

Ag oupnepdvoupe
1o On duvapers aoxovvrar ote odpata eite e§ emagrig eite and andoraon.

20 On duvapers aoxovvron eite g Epyuya eite and ayvya ocopara.

Eueéva 2.9
Avvdperg wediov

Jo Eva odpa déyerar téoeg duvdpeis 6oa eivar 1o odpata pe ta
omoia £QYETOL 08 e, xo emTAEOV T60eg duvdpers 6oa eivar Ta
nedia péoa ora omoia Poioxerar.
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KEDAAAIO 20 AYNAMH KAI IZOPPOIILA
- duvdperg enagris xa dvvipeis and axdoraoy -

Ag oyedudoovpe duvdperg

Fa v un oyedudlovpe tic duvdpeis 6rog ta BéAn Tov Ivdidvav xuvy-
Yv, Bo mpéner va éxovpe vadyn To TapardTw:

® TTow apyioovue va oxedidlovpe rae Stivapn o éva ompc, TOETEL v
Pootipe and mol mpodpyeton wGhe Stvaun 1 omoin aoxeiton Tavm o8 GUTE.

® Oewpotpe 6n Ta oopate Tov Ba eEeTdoovpe eival opoyevii xaw To
Pagog Toug aoxeltal 0To YewpeTpLrd ®évigo Tovs (Ba pdBouvpe 6t to on-
peio avtd Aéyeton vévipo Pfdgoug).

® Zyediatovpe To fAQOS TOV THUATOS TAVTOTE HATURGQUPKL.

® Ou duvdpelg mov aorovvion ol Toudpate eival #d0eteg oe avtd,
drav dev vdpyouvy Tolpéc.

® O duvdpeig mov aoxrovvrol amd vijpata (oyowid) eival wdve ot di-
gubuvon TV YNUATOV PE Poed amtd TO CWNM TEOS TO TYOLVL.
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- n bivapn ey oL xareordoelg Tng ving -

¢ O duvapsic mov aorotvial and ofeio auy] elvar vdbetec oy £mL-
PAVELDL TOV OOUATOE OTO ONUELD ETAQTS.

2.4 H dvvaun xor oL *eTOOTATELS TG VANG

Ta vrd obpaTa TOU CUVaVTGRE YHOW® NOS ERPOVICOVIOL OE TOELS #U-
PG RUTUOTACELS: OTEPET - VY] - aépra.
Ta vypd xow ta aéplo oopata ovopdlovrol xal pevotd.

Zfuepa elvar yvmoto Gt vEdEyouvy ®ow Ghheg ®aTaotdosig g thng, 6-
7og Y. 1o thaopa (PA. eq.7).

INa va epunvetouy TIg ROTAOTACELS TWV OOPATMV, OL ETOTUOVES ETL-
vénoayv 1o £Ejg poviého: Oedpnoay 6t Ta Gropd %al To popLa, o Ta
omoio. arotehovvron Ta vhind owpara, poldlouy ue reEs opaipirés ptd-
heg. Meta&i twv popiwv 1 Tov atdpmy aorotvion duvdpeig mediov. EEw-
Tlog Aty Tov dSUVANE®VY TO HOPLA KOl TG ATOPC EQYOVIAL ROVTA TO €va
0t0 GAL0. ‘Otay Gpmg Ta pépa 1 Ta dropo TAodoouy oe ®Amou amdoT-
an, ot duvdperg autég yivovion anwonxkéc. Me myv exidpaon howwdv tamv
COYURMV EAXTIRGY OUVAREWY KOl 0T CUVELELX TOV ATTMOTIAMY PELETHVTOL
Ol ZOTOOTAOELS T YANC.

Ewzdva 2.10
Elutinég non anwonuég duvaperg perakd tov popioy

(Evar moogavés ot o1 magandve eixdvec amotelovv ueyeBuouévy ava-
rapdotaoy twy Svo arduwy).
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KE®AAALID 2° AYNAMH KAI IZOPPOIIIA
= 1) divapn war ov Rateotdoeig TG SAng -

Ou ehrtinés duvdpels netall Tov popimv 1 tov atépmy ovopdlovral
duvdpers ovvoyris, Grav aoxotvial oe pogLa 1j dropa tov idrov oopaTog,
Y. pETaEY TOV poglnv Tov wdyov. O duvdpelg mov woxotvial petakts
HoQivY 1) aTépev dragogeTindgy copdrov ovopdlovial duvdpers ovvdger-
ag, ). TOU TIVORE HoL TG HIUWALaG, 6tay yodgpoupe otov mivaxa. O du-
vapelg ovvageag eEagTavial and 1o Levyog Twv cwpdrov petaEd Tav
OmOLMV CTROTVTL.

Ewova 2.11
AvdtaEn tov popiny
tov H;0 orov mdyo
a N - (vdro 7yjpa mg ewdvag),
oto vepd (pecaio Tpurjpa)
, 7oL OTOVG vdpaTiovg
T L EE LR L (dvo tpijpa)

R R R B
e L Rl Bl Nl Yl
s b B EE R L E LR L
B e e e e e e )

e b E LB L L ERELREER
S L L L L L R R E L R R

Nepé

"." . . & .r. & = “& #‘.

Nayoc

To péyebog twv duvdpemv ouvoyic yue »dbe obpa petafdihetal, Gray
avtd petafaiverl amd ™ pa ®ordotaon oty .

ZuyrenQuuéva, oe £va woppdr mdyov ol duvdpels ovvoyic eivor Tohd
peydheg xow avtd to dlamortdvel yaveig, étov mpoonabei vo ondoel fva
moydxt. Ou duvdperg ovvoyrig eivor moht purpdtepes, 6tay 10 morydnt Ad-
O€L, Ghhd ovoLoTid ouveyCovy va vIdE ovy, apol Ta LoLL TOV VEQOU
Poloxovron dh o €va vovrd oto GAho. ‘Otay 10 veed eEatpotel ot dn-
woveynBotv oL vdpatpol, cutol xarevBivovial o Gho To %WEo, eeLd oL
duvapelg petatl Twv popimv toug eival pndapvéc.

EEautiag tov duagopetixot peyéboug tov duvdpemv ouvoypic ta pépua
TWV OTEQEWY CORATOV £40UV OUYRERQIUEVES BEOELS, av o TahavTdvovTal
YOO amd auTés, EVE To POELE TV VYRMV #al TV aepinv coudtmv (pev-
TTAV) ZVOUVTOL EVROMD TO €V OF OYEON PE TO (MO,
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KE®AAALOQ 2° AYNAMH KAI IZOPPOIIIA
-0 dvvapn %ol o1 xetaoTdoers g vAhng -

| Zreped | | Yypo | 1 Aépio |

Ewova 2.12
H dudroEn tov poplov 01ig T0EIS ®ATAOTAOELS T1)G VAN

INa 10 héyo avtod 1a oteped Oewpoivial copata Tov £xouvv dopr xau
OUYREXPLLEVO OYTLE, EVOD TU PEVOTA DEWOOUYTUL CORUTA PLE AXRAVOVLOTT]
dopn]. Ta vypd €xovy rdmola virotumOn dow, YU’ auTd €xouy OUYHEXQL-
névo Gyro ahhd Gy oypjua, agpol taipvouy 1o oxijua tov doyeiov mov Ta
nepleygel. Ta adpla €xouv Téhewa EAAewn dowig ®at YU autd o dynog Toug
eE0OTATOL A6 TO YHEO OV TOVS drartifeTa.

Ewdva 2.13
Kwijoeig tov pogiov ota pevord: (a) oe vypd, () oe afpuo

H ovpnepipood tmv vhirdy copdrov, n dopmi, 1 avroy xot to oyfjia
TOUG, avahoya pe v enidpaon dudpopmv duvapewmY, TUEOVOLALEL neydio
evdilapégov. Zta Bépata avrd Ba yiver avagopd oto xepdhiao 7 Ral ot o-
vilotouo re@dhaie Tov pabnpdrov eldmdmrac.
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=N diveun eg witie segupdpguong -

2.5 H ddvapn og artio rapopspgoons - Nopog Hooke

Mg pag vrdoyouv dudgpopa cupata, Ta ool pe v extdpaor duvd-
REMV ooty va empunruvBoly, va ovorelpmboly 1 yevirdteoa va ma-
oapoppmbovy. Ze 0pLONEVH 06 CUTd TO. OTEQEXR THNAT OL TUOUPUOOPH-
ogig eEagaviCovral, dtav tavoovy oL duvdpeig mov Tic tpoxdieoay, Ta
COPOTCE QUTd yopaxtnoitovral
WS ehuoTIHd COpOT, EVEH OVTi-
OTOL 0 Ol TUQUUODPOTELS TTOV
viotavral eEariag Tov duvd-
pnemv ovopdfovrar ehaotixée
MUQULOOPOTELS.

Avtifeta, Ta copoTa TH 0-
ol OeV EQVUTUIpVOUY TO aoyL-
%0 ojua ToVS, tpol TUEUIop-
gmbotv amd v emidpaon pag
otvaung, ovoudioviol wAaote-
wa (un ehaonxd) odpara. "Eva
TaAdeLypa W EAAOTIZOY OG-
natog eivar ) whaotekivn 1j ol
papodoL amd pdhupdo. Modypa,

N,

HIT I e=

—
_—
—
—
—

.TIiIJ'JII'

M

av aoxn el o Sivaun oe o SUBNRMEGY: | SUCHEEREE
porifduvn gdﬁpﬁo, 1 go’zﬁﬁogi Oa Ewdva 2.14
TUEUoPPWOEL XKoL TO UTOTERE- H emynijxuvon xo 1 ovoneignon
opa ovto Do mepapeiver ral pe- evog ghatnpiov

T Vv moion ™ divapne. Ela-
OTLHES TUQUNOQPUTELS ElvaL 1)
gmyujruvon 1 n ovore{pwon e-
vog ehatneiov ard yulipdivo
ovppa (ewdva 2.14), n otpéyy
evog ovpuaTog 1, Téhog, 1 wdpu-
Y pag pdpdov amxd yaivpa 1
aml ®eovToovx (ewova 2.15).

Ou ehaoTInéC TUQUUOQPO)-
OELS ElVUL TOQ0OLKES, OTAV OL
SUVANELS TOV ALOROVVTUL 0T
cmpata dev vneppaivovy éva
0QLOPEVO GOLO, TO OTOIO OVONd-
Ceran doro ehaoTindTnras.

ALOTLOTHVETOL TELDUPOTIRG OTL YU TAL ELUOTIRGE OOPATO LOYVEL 0 YOROG
tov Hooke (Xovz), oupguva pe tov omolo:

Ewova 2.15
H otpéym o n vapyn mag pdpdov

O eAaoTixés TAPAUOQPHOELS TOV OTEQEWY OCONATOY eival avdloyes
ME TIG QUTIES OV TIS TPOXALOUY.
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KE®AAALOD 2° AYNAMH KAI IZOPPOIIIA
-1 bvvapy ws aivie mapopdpguong -

O Ayyhog guotrds Robert Hooke (1635-1703) xatéinge orov mopoamdve
vopo totepa and melpapatinés diadmaoiec. Awamiotwoe, Aowtdy, Gt petall

g SUvaung OV aoRElTOL 08 £va EAUTOWO XOL TS EMHUVONS 1] TS CUomEi-
pwone mov mabaiver to ghatioro eEaitiag e ddvaune avmic

woyUEL pua ayéon avaloyiog, 6mng gaivetol omy ewdva 2,16, Zvlynijote myv!

L LGV

Ewzdva 2.16
LT15 EAMIUTIXES TOQUUONPHTELS TOV TORAETOV
1) EmyIjRUvoT Elvan avdioyn pe T ddvapn mov Ty neoxahel.

H oyx€on avnj g avahoylag petall dtvaung ral Tapapuéopunong
propel va amodobel wg eEvg:

F= kx (2.1)
omov F efvaw ) divapn mov a- Adveyn oe N folalziala|s
orijnue oto ehanjpLo now ™) pe- Emufkuvon oe mm 0 10 20 30 40 68

TQANE pPE TN povada pérpnong
g dvapng to 1IN, x eivon n wo-
QUUOEPMON TOV EAaTEiov, TOU
TN LETQAGUE O M, CM, MM, EVH 0
napdyovrag k ovopdletal ota-
Oepd Tov ehatnpiov. ‘Onng mpo-
womTeL amd T oyéon:

N povada mg oro S.1. eivar N/m.

Ewdva 2.17
Xopormnowotunj elarnpiov



KE®AAAID 2° AYNAMH KAI IEOPPOIIIA
-0 ddvapn wg airia tepapdpguong -

H otabepd tov ehameiov, 1 ool eivar yvwoni #ul wg oxinedétnra
tov ehatneiov, eEnptdtal atd T @ion Tov oluaTog (d To omolo eival
ROTAOLEVAOUEVO TO EACTIOLO %Ol GTTG TCL YEWMUETOLAA LAQUARTNOLOTLAG TOV
(avTIoTEGPME avaloyn HE To a0 1 guowrd ijrog Tov eatneliov ral -
vahoyn pe 1o epfadiv durowic A tou olppatog).

Av o éva ovompa aEdvav xOy tomobenicovue 0to X-GEova Tig TLHES
e divaune F mov aorolpe o éva ehamijoro, ve TLg avTiOTOLKES ML
#UVOELS X IOV vploTaTal To shamjolo Tig TotoBemjooupe oto y-GEova, Téte
npoxrdmTel éva dudypaupd, 1o 0olo OVORATETaL XOQARTNELOTIXY (KOuTD-
An) Tou ehampiov (ewdva 2.17).

H whion A tov evfiypappov Twijparog OA oyetitetar pe 1o HETOO ™S
araBeodc Tov ehampiov k, Suot

X 1
v %

H quowj onpooic mg #hlong Tg yapaxmelotiic Tov ehamoiov eival
61 erpaler 1o 600 oxANE6 1 pakaxd eival Eva AaTiLo.

Suyrenopéva, peydin xhion L onpaiver pohord elanijolo ko avi-
agrpoga (yuaris).

‘Orav 1) dtvaun mov aoxeito oto ehanijolo eEaxokovbel va avEdveral,
duamotdvoups 6t amd rdmowa T divaung F 4 ol mdvo n emynjruvon
wadel va sivan avdahoyn pe m ddvapn. H yapaxrmetotua tov ehatmplov
and evbeia petatpénetal ot rapiin (Twijna AT tov dweyoduparog 2.17).
To yaparmoerotxd autd Cevyog Tpav (Fu, x4) yua »dbe ehanjoro OVOGL-
Cetau dguo ehaonxdtnrag. Metd 10 6010 EAXOTIROTITAS 1) ETYN|XLVOY OVO-
udCeton mhaoTixt wou pwopel va odnyjoel ot Bgavon.

Ac aowijoovue oe fva ehatijolo e epfaddv datowic A wa dtvaun F
1éT010, GOTE T0 eAamjolo va ronel. Mmoot va dLamoTHO0UNE GTL, YL
vo, omel To ovppa eveg dhhov ehamoiov aré 1o (910 VMG ahrd pe dUTAA-
owe daropi (2A), Ba woémer va aoxijoovue duthdoia divaun (2F). Avto
delyver 6L 1o epfadSy duatopnis TOV OUEROTOS EVOL FUOUATNOLOTL OG-
ueTEog g Bpaiong Tou.

To otafepd Thizo e dtvaung mov aoxeital o8 €va EMoTnG Vs,
Ty OF €ver OUPPE, YLOL VO ROTTEL, TTEOS TY) SLaTOT] TOV Aéyetan 6po Bpavong
1o vhxov. Meound mapadefypare vMrdy xo To aviiotoye 6ow Bpaiong
avaypdpovtaL oTov TapaxdTtem mivara 2.1.

Ilivaxag 2.1 ‘Ogro Bgavong na yveotd vixd

Yhauo ‘Opro Bpavons(kp/cm’)
Kaovtootx 200
Maéhufdog 200
Xahndg 3000
Xdahvpug 5000

Xdhvpog doromg moldTreg 25000
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- n ddvapy wg aitic Tapapdpguang -

Ag egevvijoovpe

‘Eva ghanijoo® pe myv exidpaon puag
dtivaung 100p (dvo Baon Tov 50p) empumxi-
Vet rard x cm (Ewdva 2.18a). Bpsits o-
on eivon avt N emyujrovon; TIéoo Bo emi-
unxevlel To ehamjoro, av n Stvaun tov 100
p aoxnOet:

@) 070 TEAOS EVOS DEVTEQOL GloLOV EAa-
™olov, Tov CUVOEETIL IE TO TOWTO GTOIC
paiveron omy ewdva 2.18p,

p) oto ovomua ehompelonv ov gaiveta
omv ewxdva 2.18y;

Zg TOLKL CVUTEQUONATA RATUMTYETE;

Ag eqappdoovpe o Tapandve

1o Mapdderypa

O mivaxag mov axohovbel deiyver Tic EMLUNAUVOELS o mabaivel éva e-
AOTIOLO %1 TIS AVTIOTOLYES UVANELS TTOU TIC TEORAGLECAY:

Avvapn og N 1 2 3 4
Emynjxuvon oe cm 4 8 12 16

«. Na napactabel yoapuud n Stivaun mov acxeiton oto ehamioLo oe ov-
VAOmMOoN pE Ty ETYHLYOY Tov.

B. Me m BoBewa tov Surypdy-
narog wov B ROTAoREVATOVIE Vi

BoeOet: T TRR
® H emyujruvom mov mponahel T ron -
oto ehanjolo dvvapn F=2,5N. Ay oot
® H diivapm mov mpoxdheoe - R T 0]
myixuvon 14cm. iyt o], 2 {
y. [Toom elvan 1 otaBeod tov &- j ; ;
|

—— i —— e

hamplov;
ARG T dedopéva Tov mivara
ROTUOXEVALOVPE TO didypappa F
-X TS Ewovag 2.19. Ewdve 2.19
Me m Borjfewa evic fabuoko- Avaygappa emyppovong -

YNUEVOY ydoana yweiovpne Tov ETe i SR
0QIEGVTLO a1 TOV ®oTaKRGEUPO GEova o (oo REQN, Ommg paiveTal oto dud-
Yoapua.

* Avti ehampiov popel va yonoyomom el éva roppdn Adotyov.
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- Métpnon duvipemy -

Eméyovpe m.y. wg ®hipoxa 1,5 cm/ 1IN yux tov opiEdvuio dEova Ox xon
lem/lem ywx Tov xataxéougo dEova Oy.

Av ané 1o onpeio E (2,5N, Ocm) tov duaypdppartog vpdoovpe wabem,
avtii Ba ouvavnioer ™ yapaxmoeronx Tov ehampiov oro onueio K. Ané
10 onpeio K pépovpe mapdhinin mpog tov opilléviio dEova uéyot va ovva-
vojoet tov Oy. H typrj 10 em, mov SwaPéovpe orov dEova Oy, eivar n em-
uixuvom Tov ehamoiov pe my enidoaom mg Sdvapng twv 2,5N.

Me tov {d1o Tpémo mporinTel 6u 1 emypiruvon Tov 14 cm xgorinTeL a-
n6 dvvapn 3,5N.

INa va Ppotipe ™ otabepd Tov ehamplov, emhéyovpe €va Cevydol Ti-
uov and tov mivaxa, m.y. 4N,16cm, ra aviratorotpe otov Timo 2.1,

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

20 MNopdderypa

Zro durhave dudypapua oL ya-
pantnoLoTRég a,B,y €yovv mpo-
®iper and tolo drapogennd ehomi-
pua. [Towo ehamipro eival 10 moO
O%ANQO %Al TOLO TO O PaAard;
T Bo 10 Smotdoouvpe;

INa va yaparmeloovps €va
ehatijolo o palard os oyfon
pe €va o, aprel vo damora-
covpE Mo and Ta do ehanjpla
EMLUNRUVETUL TEQLOCOTEPO PE
™V exidoaon mg diag divapune.
To ehamioLo pe ™) peyoditeon e-
mpjruvon yopaxrtmitetar wg
PCAORG, EVH) TO GALO (¢ OxANEO.
Egappélovrag o tapamdve
SlamotdveTan 6 1) ogLpd oxinedmras Tov ehamoiov eivar: v,pyo. (Tword;)

2.6 Mérpnon duvdpeav pe 1o duvapopergo

O vépog Tov Hooke yoriyopa aEomonjbhyue omy xabnpeow] moaxtix,
6T a6 TIC EAMMOTIREC TAPAPOPPDOELS OV TTRORAAOTV OL duvdpEeLs OF €-
v OTEEES 1ty e6roko var odynBotv oL EMOTHROVES OF NETEIHOELS TV du-
VAUEOV CUTMY PE EWDIXG GQYava, TTOU OVOUGLOVTaL SUVANGHETOM.

Ta duvapdpetpa amotehotviar and shanjora 1 and ehdopato, ouviy-
Bmc and yahvPa, Ta omoia vEIoTAVIOL EAUOTIRES TAQANOQPOOEL; A0 TNV
emidpaon duvdapewv.

To cvvnBiopévo duvapdpetpo (vavrapdxt) arotereltal anxo va
OnEROEWDES EhaTiOLo, oV PoEEl va emyppivetal (ewdva 2.20). T oye-
Trd peydheg duvdpelg yonoyomorotvion duvapduetoa pe ehdopara.
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H dvvapn mov aoxeltal mporarel emuyu-
AUVOT OTO EAUTIOWO 1] RApm oto €haopc.

Ta duvapudpetoa eival epodiaouéva pe
i rhpara yaparmewtr yua 1o xabéva.
Ze dha T SuvapdpETon N TUEUNGRP®OT
oVVOdEVETAL PUE TY) HETORIVION EVOg delnTn
ravw oty rhlpara, n oxoia eivar fab-
ROVOUNUEVY avdhoya pe Ty evalonoia 1
ue v avroyy tov ehatnpiov 1j tov ehd-
opatos. Ta duvapduetoa eival evyonota 6p-
yava pérponong duvdapewy, ahhd dev éxovy

weydhn axpifelo.
Ewdva 2.20
To dvvapdperpo

Kaortd m péronom evog guowrot peyébovg, my. mg Stvapng, ta amotehé-
ORaTaL, axOun %ot SLAdOYIRMY HETOHOEWY ZAT® Al Tig (dieg ouvbhijxec,
dragépouv petafi Toug mavtote, €otw vou ehdylote. AV opeiheTan oTo
YEYOVOS 6L N axpifera pe Ty omoio progovpe va petoioovus éva pé-
yebog eEaprdran and mohhotg maodyovies. Me Tov Gpo axgiPera svvooipe
TNV AEGHAON TS TYNIS TTOV TEOERVYPE GtS T1) LETONOT), TS TV “mpuypaTL-
#1j” Ty Tou peyéBoug mov peTpdpe.

BePawa, raveig de yvopiCelr my mpaypoatia] Ty evée neyéfoue, eneidn
M HETONON eivar dradiraoia o €xeL ayon e TOV TUOUTON T, HE TO Gpyavo
ra pe ™ pebodo péronong mov yonowpomoteitin ahhd xal pe @hovg eEwre-
owolg Taodyovies. Avto mov emdudxeToL 08 %(0e pétonon elivon 1 €lpeom
pag g, ) omoia ve givan 600 1o duvatdy arahhaypévn ard o, o-
Ote VoL TpooeyyiLeL my dyvoom Ty Tov uey€bous mou petoLétal.

H dwagopd petali mg mpaynatunic Tynjc #ow Tov ATOTEAEOIUTOS JLaS
uerenoms ovopdeton o@aipa tg pérenong. H onpaoia mc hEEne “ogdh-
na” dev TavtiCetan pe avmiv tov “AdBovs”, amhic dnhaéver 6t dev VTAQYEL
anéivt fepardmre yie my axpiBeia Tov UTOTEALONATOS TG PETONOMG.

Ta o@dhpara avdahloya pe mv mpoéhevori Toue Ta duarpivovue o Tv-
xoio o@dlpate oL o€ povipa 1j ovoTnpeTzd ogdipara.

Ta ruyaia ogdipore ogethovian ouniBug oe Toeic TUQAYOVIES:

€ oTov mopaTNONT, 0 omolog HaTd ) Oty e RETONONS AGym €AAEL-

Mg OUYREVTOMONS, Yuyohoyis RaTaoTaonc 1 axardhhning Béonc
®.TA. entehel 0paipévous yelolopotc

@ ouy evawobnoia Tov opydvou pétonone,

@ o dMhovg eEwTeQOUS TUdyOVTEC, .y, Bepporpuoia, vyouoio xrh.

To povipa 1j overnpanixa ogpdinata spgaviCovian Thvia xatd ™ S
duraoia péronons. Emnpedlovy époc 1o GTOTEAEONC TOV PHETOHOEMV RaTd

2.7 Zgdipate pergrjicenv
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Tov (010 TPdMmo e Tov omoio To emnEedlel ®ow 1 asEdrlon Tov opYdvou.

I magdderypa, av o8 o Cuyapud 1 apxia] évoeln dev elvan undéy,
10te Ghec oL petEoels Ba améyouy g moaypatric tynic. "Evog exiong
eEwTEQIOg TaEdyovTag, T.y. 1) vyeaoia 1 n avembiunt ragovoia evog
LCLY VT, WTOQEL VUL TQORUAEOEL GUOTIUUTLRG O@aMLL.

T va teploplotoly 6heg or mbavémyres cuvompanxkol ogpdipatog, Ba
mpémel va divetal Tpoooy] oty emAoy] Tov opydvov, oty opbh] yoron
TOU %0 0TIg ovvbhijreg mov emrpaToly OTOV TEQLPAIOVIU YWEO.

[Tpoxzeyévor va mepropioovue T mbavémTES EPpAVLONS EVOS TUALOY
OPAMIOTOS, ROTAPEVYOUIE 0TIV ETCVAMIPY TOV LETOHOEWY ROL 0TI GUVE-
yEL vohoyiCovpe ™) péon Ty Tov peyEboug amd m oygon:

vl M]+M2+I\§;+ ...... +My 21
6mov M, M, Ma,. .., My gival ou duadoyinég petprioeig tov peyébovug,
#oe N to mhajblog Tove.

ATO TO AmOTELEOIL, LOLTTOV, LIS OELRAS HETONOEWY VTOAOYICETOL 1] PE-
on Ty, N oroia TEoceyYCel TV mEoypaTiAY T Tov peyébovg, ™y omoio
guord de yvompilovpe. T 1o Aéyo avtd n péon tyni M ovopdCetan wat -
Baviteon tipt tov peyébove. TN va mpooeyy(COVUE TEQLOCOTEQO TNV
TOOYICTIAN TU], YOEWICETOL TO amdiuTo ogdhua (dM) e péong Tunic.

To anxélvro ogdipe OM g péong tiprjs N dwadoyndv petojoemy
vroloyiCetal pe ™ PoriBera ratdhining pabnpatunic oyxéong, n onoia
mpoRVTTEL, agol mpota foeboty oL dagopés (amorhioeis) Twv My, M,,. ..
amd ™ péon p:

211

SM = _,_\](Ml-ﬁ)z + (My - M)? + ... + (Mn-M)?

N(N-1)

Luvendg 1) dyvoot (meoaypatiai) Ty X* tov petpoipevou peyédovg
B poloretan oy meQLoy:

M oM 2111

210 onueio autd o mpénel va Toviotel 1o e1g: Téoo 1 péon Ty 600
HOL TO OO LETOYONG TPETEL:

lo Na. €xouv 1o (010 mhijbog deraduemy ympimy.

20 No ouvodetovral ard (deg povadeg pérpnomg.
Ag dovpe éva mapdderypa

O N=10 Sdoyirég petorioeig me pdlag m (g) wueg Pidag eivar ov edig:

1 2 3 4 3 6 7 3 9 10
9,7 9.1 11 103 94 9.6 95 100 99

3
ps
N
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O©fhovpe vo mooEyyioovpe ™V TUypoTLA] Ty} ™G pdlac mg Pidac.
Epyalopaore wg eEg: ) }
# Boiorovpe m uéon i twv petoiioemv pe o) foiidewr mg oxfong 2.I:

-

Mi+M:+M:+... +M-x
N

M=

= 9,5+9,7+9,14+10,1+10,3+9,449,6+9,5+10,04+9,9 _ 911

M =
10 10
4 Boioxovpe 1o anéhuvto ogpdhpa (M) ad m oyéon 2.11:

Emopgvag, ovpguva pe m oyéon 2111 n Tyrovpevn tynj me pétag me

=97¢g

M= +¢ (M{-M)? + (M3 - M)® + ... + (Mn-M)?
. N(N-1)

i 2 2, 2 o 2 = 2
- ‘J (9.5-9,7) + (97-9,7) + (9,1-9,71 + ... + (9,9-9.7)
10(10- 1)
Pidag Ba eivan petagy (9,7-0,1)g zan (9,7+0,1)g, dnhadi omy wepioypi [9,6-
9,8]g. Eniompa Aépe 6n n Tnrovpevn tynj Boloxeton word peydin mbave-

e omy epwoy: (9.710,1) g.
Zuyvd eivon TEEATHG VoL GTUGYVOUNE 2ot Vo Gupsnodvoupe Tov eSijc Tivenio:

=+01g

N m(g) M-m (g) (M-m)* (g)

1 9.5 9795 = 0,2 0,04

2 9,7 9797 = 0,0 0,00

3 9.1 9.7-9.1 = 0,6 0,36

4 10,1 9.7-10,1 = -0,4 0,16

5 10,3 9.7-10,3 = 0,6 0,36

6 924 9794 = 03 0,09

7 9,6 9796 = 0,1 0,01

8 95 9,795 = 0,2 0,04

9 10,0 9,7-10,0 = -0.3 0,09

10 9,9 9,799 = 0.2 0,04

Abgoiopoara 9.1g 1,19g .
- Miéoy s 97g — T
- Igddpa 3 ———telg —

* Zmrodpevy i 9,7%0,1 P
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EPQTHZEIX - IPOBAHMATIEMOI - ALKHEEIZ

2.1 low TogopdppooT) YUpoXTNEiLeTul 0§ EARTTIAT] KUl TOE 00§ TAMOTIHT];

2.2 "Eva ghanijoio pe v enidpaon dvvdpeng F empnuidveroan xatd dud-
opa X. Av oro ehonijoro aoxnbel Sundhdova divapun, méon Ba yiver 1
EMUIHUVOT] TOU;

2.3 Na yopaxtiioete pe L 1ig TuQundte TQOTATELS, AV EIVIL COOTES, KoL
ne A, av eivar AavBaopéveg, xon va eatwodoyijoete Ty emhoni oas.
«. H ovonelpmon evég ehampiov and ydhvfa eivar ehaortu.
p. H emyuiruvon wag pokifdvmg pdfdov eivan mhaotin.
. Mo xdhnvn pdpdog eivar mo ghaonrl and wa odpdo tov ihov due-
OTAOEMV (6 RAOVTCOVX.

2.4 To ovppo evig eharngiov andé xalvpo éxer humhdora hdpergo oo 1o
ovgpa evig dGhlov eharneiov Tov idlov vArod xar pe To idro prjxrog.
Tote:

a. To mpwto eival o oxAned and to devtepo.

B. “Exouvv m (Dt onknodmrc.

2.5 o Ba yapaxtnoitate éva ehamijolo ToU 1) LUQUXTIQLOTIXI TOU E)EL
pxt) xhion;

o. Zxhnod.

B. Mahand.

2.6 Na avagégere xor va oxohdoere dio tagadeiypara ané tnv xadnpue-
o epmetpia cog:

. Ehaonzay magapopgpooemy.

B. IMACOTIROY TUOUROQPWOEMY.

2.7 LuphnQaote 1o XEVA 0TI TAQUrdTO TPOTATELS:

. Bdv v vhxo vmarovel oto vouo tov Hooke, Ol TOU £i-
VO OV OB [MBiicamsiicininsiunssbinssesasnnsenssmmsnsosnstsn TN i ssmsrinivssmaiimm i

B. “Eva ovppa, To onoio vraxovel oto vépo tov Hooke, TAQCHOOPOVETUL
HOVLCL, GTaY pioe SUve) ToU UOXETUL 07 VTGO EETEQAOEL TO..umimrresinises
................................ xot Boaveral, 6tav pa dvvaun EeneQdoeL To

.......................................

...........................................................................................................................

2.8 Avo ehatijora éxovy otabegés k, = 20N/m xa k, = 2N/cm. Ilowo axd
1o S0 eivar To Mo orANQ6;
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2.9 "Eva ehatijoo €xer prixog 10 cm. Me v enidgaon pog ddvapng 10N
T0 pijxog tov yiverar 12,5 em. Ilowe ddvapn Oa yoeraortei, 1o va
amoxTiioel To ehatrjowo pijxog 13,5 cm;

2.10"Eva ehatijoio empnrivetal pe tv exidpaon prog divaunc. Edv
N enyuixvven eivar S0mm zou 1) otabepd Tov eharneiov eivar 100
N/m, wéon eivar n d¥vapn wov mpoxdheoe tnv emuijnvven avi;
Th 8a ovpfet oo ehatijpro, av aoxnBei o’ avré divaun 10N;

2.11 Ze éva ehatijgro aoxeitar o dvvapn 8N, ondre to ehatijpro emyn-
HOVETOL 06 TO a6 Pijxog Tov Tav 18cm oe tehxd wijxog 20,4cm.
a. Na Boeite ™ otabepd tov ehamoiov.
B. Na oyedidoete m yapaxmoiotx] Tov ehampiov.
Y. Na poeite and 1o dudyoappa my empizuvon tov ehamoiov, Stav oe au-
16 aoxeitan dtvaun 10N,
0. TTéom dtvapm amareiton, yuo vo empnzuvOei 1o ehamijoro péyol Ta 25 ecm.

2.12 Lrov megaxdto xivaxa yod@rxey 1o axoteAéopata evig MELDG-
Hotos,

Avvaun (N) 0 1 2 3 4 5 6
Mijrog Tov elampiov (ecm) 40 49 | 58 | 67 | 76 88 | 110
Emyjzuvon tov ehamoiov (cm)

o. Na ovpuminomberl o mivanag,

B. Na yivet to dudyoappa emypunirovong-divaunc.

Y. Howo gaiveran va eivan 1o 6p1o ehaotiéotac tov ehatnolov:

0. T O U}!uﬁei 0To eAT|QI0, av aounBel 0 auT divay) peyahiteon Tov
00LOV EACOTIROTNTAS TOV:
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2.8 TuvOeon duvdpeov

Ané mohhéc TEQUITWOELS TG rabmueoviic tonjs damotdvoupe ot T
Sudgopa oopata dExovTaL iia 1 TEQLOOGTEQES duvdpeLg, eite dIOTL €o-
yoviaL o€ emagn ue dhho oopata eite didn Polovovian péoa oe media Rat

gopEveg dEYOVTaL SUVANELS a6 aTdOTaaN.

A TAQOTNOOOURE TIS TUQARAT) MEQUITWIOELS:

Mo prdho €xeL ognve-
ogL avdpeoo og dvo Aefa
doxdola. v prdha o-
grovvTaL

a. 10 papog B amd m I,

B. n dvapn K amd to va

OordpL, ®aL

v. 1 dtvapn A and to dh-

ho dondpu.

S0 dopuEpdpo, OV KIVEL-
T yipw ad m I, aoxeito
uévo to Pagos B. Aev aoei-
o, ®oyrion G dbvoqu, EREL-
&1 cutdg dev EpyETan OF ETCL-
@1 JE RAVEVEL GAAO OORLL.

$10 OMpe ) corovval
10 Pdgog Tov By, n divaun N
a6 To opLiévio enimedo
#a 1) o T amd 10 onowi.

10 OOPa ) COROVVTUL
10 Pagog B, rau n dtvayn T
am6 TO OHROWL.

Y& TOMEC TEQLATWOELS
uekétng g ®nivnong 1 mg
LO0PEOTIHE EVOS TMPATOS -
TQUTETAL 1] AVTIXATAOTAON TOV dUVAREWY TOV déyeTaL TO CONQ
a6 pia dvvapn, TOL WITOEEL Vi nporahéoeL Ta (dua QATOTEAEOIATA NE EREL-
va 7tov Bo TpoRaAoUoMY GAEC OL GAAES duvapeig pati. H dadooio vt
ovopdleTal ovvheon duvdpeny zo €y el MOMMES TOUHTIAES EQUONOYES.

Ac mpoogEovLE

® Tic TdoeLg oV aonel EVa 0ROV OF S0 odpoTa, Ta omola elvor dENE-
va ot Groeg Tov, B Tig Bewpovne {osc.
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Ag moofinpartiotoipe
Tu 6o ovpBei oe éva odpa, LY.

® 010 ®Poimo IOV CEpvouy Ta Mo Tor-
Oudi, STwg gaivetan omy ewdve 2.21:

Ewdva 2.21
Metoxivnom mpotiov

® 010 oy vidL o To Srerdixovy dtio
Qihot, Grwg paivetal oy méva
222

Euxdva 2.22
IHowo waidi Ba xepdioer;

¢ 010 mAo{o OV el Yo pupoTARNOY
ue ™ Porbeia Twv do pupovixay,
OGS GUIVETAL TV ElrGVeL 2.23;

—

Exdva 2.23 i
To updmo pe my exidoaon Tov dio Svvd- Pupovhxnon shoiov
newv Fy o Fy, ov aoxovv to dto mudid,
RWVEITAL TROS TV %utedBuvon Tov d1o du- F,
vauewv. To do anotéheopa O etyape, v @ —— 9 B
VTl TV Taudidiv évag avdoug aoxotioe o

dtvaym F fon pe 1o dfgotoua tov d1io duvd- o
newv F + F,.
To meyvide mov diexdixoty ta dio teudid Hi .

‘ - e
e my enidoaon Tov duvduewy F, na F, F
Ba 1o xeedioel exeivo to mAd! oV woKel .=

™ peyahiteen divaun F,,

‘000 1 10 whoio ov pupovixeitar Oa
ruvnBel mpog pa xatevBuvon, N omoia B
Poloxetar avdpeoa otig nutevBivoeig
TV duvapeav T, o T,, Tov aoxovy Ta
B0 pupovixd.

To amotéreopa me ouvBeong diio 1j epLoodrepmy Ouvdpuemy ovopdtetal
ouvioTapévn Tov duvdpeny. Oy duvdpels mov aviadiotavtal wrs ™ ou-
VIOTAPEYY ovopdtovian OUVIOTOHOES,
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Av mpooeyyicovpue 1o Bépa pe anhd Mabnponxd, Oa Aéyape én n di-
vapun eivor Slovoopamixd pEyeog xal Woyiouy 6o avapEQUpE Yi Ta dui-
vuopaTird peyedn omy ewoayony.

1o mpwro mupdderypa ou duvdperg Fy now F, elvan ovyypappinés nal
oudppomeg ®ot mpootiBevral aptfunund. Eropévac, 1 ouviotapévn tovg
Fol Ba €yer v (dua SiedBuvon naw gopd pe tig dSuvdperg Fy wo Fy, won 1o
pétpo g Ba mporinTeL amd ™ oyfon:

Fo.=F, +F, (22)

Zmv nepimwon mov ot duvdpels ival TeQLOCGTERES ad dio ahhd dheg
OUYYOURIMRES HOL OLOPPOTTES LOYUEL:

Foi = Fy+ F, +F; +... (2.3)

Zro devtepo mapdderypa, dmov ol duvanes Fi o F,y efvon ovyyooyuxeg
now avilpponec vow 1) divayn F, elvan peyakitepn amd ) divaun F, ) ovvi-
otapévn Toug €xel v idue drediBuvom pe Tic ouVoTHOES “aw POEA T PORAE TS
peyaditepns divogme Fo. To pérgo mg ouviotapéwng poxriaeel otd ) oy€om):

Fﬁl = Fz - Fl (2'4)

AE{CeL va onpewwBei 6tL, drav dio aviipponeg duvdpelg €xovy oo pg-
TOU, 1) CUVIOTAREVT TOVS Elvat pndév.

ST TEQTTmon 7oL oL SuvApELs eivan TEQLOoGTEQES otd dtio afipolCovran
0L OPOPEOTES %L OL AVTIDEOMES Y WELOTE, e TELOS Poloxnetar 1) dagood
TOUC, 1] OTTolc EfvaL %o 1) TEMKY) CUVIOTUUEVN TG OUVBEONS TV duvdpewy:

For = (F| +F2 i o F3 +-u:| = (Fl""Fz' +F3’+. ..) (2.5)

To. mobyporte Spog dev eivan T600 arthd yio TV £UQECN TS CUVIOTApE-
¥Ne duVapEmV OV DEV E(VOL CUYYQUIIRES, OTMS OTO TUQUMAV® TAQd-
derypa ™mg eupotAxnoMg Tou mhoiov. Tt To Adyo avté ag mpoomabiooupe
VL RAVOUUE TO TUQURATO TElpapL: '

Ag epevvijoovpe

Duudyvovpe T dudtasn Tov oyjpartog 2.24.

Smiv dxron A 1ov vijporog Torofetotpe dto fdon Tov 50p To »abEva. Zmy
@ dron B 1ou wijpoog xpepdpe Toio faon v S0p. Tumapamoovpe;

St ovvéxeia tpoaBérovpe Téow Paen Twv S0p oto onpeio O Tov Vij-
HOTOS, GOTE va pny xvelto timota. Tu raporneotpe; [og To sppnvetovpe;

MeTtodyie T yovia ¢, wov oynuotiCovy ta dvo vijuard.

Metafdhhovpe ™ yovia tov dio vpdrev xa feloxovpe i T60a Péon
UTTOQOUILE V0L TETHOVNE TO (D10 cmotéheapa. Ze mow OUpTeQAopaTaL HOTCM]YOUE:
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i i ! i- = ¥ =
Ewova 2.24
Ieipapa pe vijpo zaw pe Pagn.

Zmy mepintwon mov ot dievBivoels Twv duvduswv oynuartitovy yovia
@, TOTE 1) ouvioTapévn €xel ) devBuvon xa ™ Qood Tig diarywviov Tou
mapuhlnioyedpupov wov oynuatiCeTan amd T §o ouvoThoEC.

Ewtdva 2.25
Avvdperg mov oyxnuartiCovy yovia

To peroo mg ovviotapévng diverar amd ™ ayEom

Fo) = \/ F,* + F,2 +2F, F, auveyp i)

na ) xarevduvon mg ad Ty eguaTopévng me yoviog 6, wov oymuariCeln
oUVLOTapEYN dtvau e T pic ouvioTHod, Ommg paivetal omy ewdva 2.25,

Fynpe

el =

F, + F, ovvg 2.7)

(H amddeiln te ayéone 2.7 eiva TOOMQETIXI]).
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Ag equOPOCOVNE TA TAQUTAVD

HMopdderypa

e éva oopo aoxrotvial Oto (oeg
#atd péTpo duvAaugLs, mov oynuati-
Covv yovia ¢=120" IIéon eivar n
ouvLoTapévy] Tmv do dSuvapewy;

et vo Bootipe 1o Pétpo e ouve-
otapuévng Tov do duvduswv, Ba e-
paouéoovue ™ oyxéon 2.6:

Foi> = F + Fy' + 2F, F, ovvgp 1
Foil = FF + F* + 2 F Fouv120® 1j
Fo® =F + F + 2Fowl20® 1
Fox* = 2F + 2 Fouv12(0° il
Foi’ = 2F* (1 + ouv120°) ]

Foi? = 2F* (1- —) o tehund For = F.
2

H dieiBuvon xau 1) opd mg ouvioTapévng Tgorintel and m oygon 2.7:

, Fynpe : Fnug
E[P = g{p e e >
F, + Fyolvg 1 F + Fouvg "
F qui20¢ v
gl = —— il
F + F guv12(r

1 (emewd nui20°=nu60° zow ouv120°= - ouv6(’)

quﬂ = M;
F-F ouv6l’ WO TEMRAL
Fnu60? ﬂi % =
el = - oove0D) = 1-"_’:_: _:]T =3, dpa B = 60°

O todmos avtds exidvons g doxnons a@ogd Ty EVQEON THS OUVIOTA-
uévme dto dvvduewy wov aynuariovy yovia. I1a T1) OVYREXQUUEVT GUWS d-
oxnon VIdoyEl xal A0S amAovoTeQog TEOMOS, © OTOI0S amaITel amiés
waoete lewpetotag. Ag ovlnrnded!
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- avidlvon divapng oe cuviordoeg -

Ag egevvijoovpe

Egaoustovpe to mapamivo yio yoviee: 307, 45° wa 90",
Ze oUW OUPTTEQAONATE. HOTAMYOULE;

2.9 Avdlvon divapng oe ovviotdoeg
Ag mpofinpatiotovpe:

® ZvyiCovpe ma ogpaipa
ne éva duvapdperpo.
ovvéyera BaCovue ™ ogoi-
00 VU LOOPPOMNTUEL TAV®
0T0 xexhipévo emimedo,
O PuiveTal oty Eéva
2.26. Elvar ou evdeiEei tov
dlo mepLTToEWY (O8g; Av

0L, TS TO eENyoiipe;

Ewdva 2.26
loogponia ogaipag oe xexdipévo
emimedo

® "Eva mipdnio fdpove _
1000N goptdvetal and to
ddpo o€ Eva opmy6 pe ™
BonBeia pag helag oavidac,
OGS Paivetar oTo oy B
2.27. "Evag gpydng ompm-
xveL To ®ifdto. H dbvauy
TOV EQYATY Eival peyalite- I
on, lon 1 wxrpdrepn and 1a
1000N; Ewdva 2.27

Kifétio gogrdverar oe gogrnyd.

=

® ‘Eva oopa npénel vo
avuypwOel pe oxowvi, Grmc
paiveral oto oyfpa 2.28,
®ou ) divapn o amouteftat
YU’ avtd elval 700N. Eneidy
opwg évac dvlpmmog dev &i-
VAL LROVOS VO TO ONRAOEL, 1)
avipoon yIvETUL and dio
avBpdmoug pe Sio oyowvid,
ov oynpatiCovv yovio ¢
neTags tove. Iéon Sdvaun
mEEREL Vo aorn0el and tov =

naBévoy Ewriva 2.28
Avijpwon odparog
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KEBAAAIO 29 AYNAMH KAI IZOPPOIIIA
- avilvan bivapng of CUVIOTHOES -

Kau otig 10815 mepurtadoeig ) Puoirr] diver amavoijoeis pe ™ poriiewa
™™g evdlvong dvvapng oe Hio ovvioTdoEee.

H mo ovvnbhopévn mepimroon eivar n avalvon divapng oe do wdbe-
tec ovviotwoes. [ 1o Aéyo avto:

1° Eméyovran Sio dEoveg vabetol peTali TOUS L |LE TEOOUVATOMONG
avahoya e g anamjoeig Tov tpofhijparoc. Zuviibog Tov dEova mdvm
aTovV 0molo LooPEOTEL 1] ®IVETOL TO o) TOV ovopdlovue XX, #ou Tov GEova
mov elvan ®dBetog otov xx” Tov ovopdlovpe yy'.

2° Bolonrovpe tic mpoPohréc e divaung F mdve otovg GEoveg xx’ waw yy'.
O vrohoyiopol tmv pétpmv Twv dto duvduewv Fy zal F, eivar evnolol o°
cvni ™y mepimtwon: Fi=Fouvd , F, = Fyu.

A EQUENOUOVLE TO TUQATAVED

‘Eva oopa fpoloretal mavo
010 ®exApévo exinedo, dmwg
gaivetal omyv ewnéva 2.29. To
fdoog tov owpatog eivar 100N.
Avaiiovue to Bapog o dvo ov-
VIOTWOES, (HOTE 1) ple va ivon ®a-
Betn OTO ®ERMUEVO EM(TEDO ML 1)
aihn va yeL ) drevbuvon Tou
wenhiuévor emmédov. Emiéyouv-

ne Tov dEova xx’ mapdhinho pe Euwéva 2.29
10 ®erhEVo ENITEDO naL TV Yy’ Iooggonia odpatog
%dfeto oto nexhipévo emimedo. o€ ®erhpévo eninedo

ExnuariCovpe £va opboyavio ma- A
ol INAGyoupIo 1e duerydvio To PGoog B tov owuatog wou Theveés Tig By
na By, mov givau o mpofokég Tov B atoug dEoveg XX’ noLyy'.



KE®AAALIOD 2¢ AYNAMH KAI IEOPPOTIIA
- avilvon ddévapne oe ovviordoes -

Ou mhevpég B, nou B, givar o1 ovviotdioeg tov Paoovg B, kot ta pétoa
tovg Polonovial and g oyfosic:
Bl
By=Bmud 1 B,=Bm30' 1  B,=100.— 1B=50N

3

B=Bowd 1 B,=Bow3(' §  B,=100- 1B, =866N.

To Bdgog, howtdy, Tov oupatog avakibnxe oe o CuVIOTHOES, ATS Tic
omoleg 1 ula, B,=50N, eivar wapdhnin oto xexhuévo enimedo xau 1) iy,
B,=86,6N, »dbem 0’ avtd.

Ag emexteivovpe

‘Orav oL duvdpeLs 10V aoroivTaL OE Eve Oma EIVaL TEQLOOGTEQES UG
oo, y. Fy, F, naw Fs, naw Oéhovpe va foodpe m ouviotapévn tove, ava-
Miovpe mv xdBe divapn mave otoug dEoves 1L GUVBETOVIE TIC OUVIOTE-
ogg Tovg. To akyefourd dbpowopa Twv ouviotmoay Fiy Fz?"s: F3, néve otov
AEovVaL XX ®OL TOV CUVIOTOOMY Fiy, Fay mou F3, mdvo otov aEova tov yy' el
VUL avTioTouyo:

EFx o le T FZ): -+ Fl!-x

2.10)
LF, =F, + F; + Fy, (

3 —3
Av ovvbBégoupe o Swaviopata ZF, xa X F,, Oa Bootpe m CUVLOTAPEYT
Foi. (1 ZF) v duvdpewv F, F, wou Fy: i

Fy' = IF,! + EF,’ . (2.11)

H oEela yovia 0, mov oynmuariter n OUVLOTOUEVT) RE TOV AEOVA TV XX,
divetan amd Tov Timo:

LF,
eqh = (2.12)
LF,
Ag eqagpioovpe to tagandve

2TOV TATOAAO EVOG L0EUPLOT Elval depéva TOlo oYowvLd, Tov T
Teupovv Toia dhoya pe duvdpeis F, =100N, F, =100N, F;=75N, érac
(oiverar omy ewdva 2.30. Na feebei 1 OUVIOTUUEVT TOV TOUDY duvdpemy,
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KED®AAAIO 2° AYNAMH KAI IEOPPOIIIA
- avalvon divapng 0 CUVIOTHOES -

Ewova 2,30
Tuviotapévn toudy duvdpeoy.

Avakioupe Tig SUVANLELS OE CUVIOTDOES AV OTOVG GEOVES XX Hal yy'.

H dtvapn Fy: F, = F; =100N
F]y =0

H &tvoun Fy: Fy, = - F; ouv60’ = -100 0,5=-50N
Fp, = Fynu60" =100 0,866=86,6N

H dovaun Fy: F3, = F3 owvds® = -75 0,707 = -53,02N
Fs, = F3nud5” = -750,707 = -53,02N.

‘Etoi,n EF, = Fy, + Fy + F3, = 100N - 50N - 53,02N= - 3,02N
wawn  EFy = Fyy +F, + Fy, = 86,6 N - 53,02 N = 33,58 N.

H ouviotapévn Ba €ygL pétpo:
F,;' =(ZE,) +(EF,)* = (3,02N) + (33,58N)* 1 F'gy = 1136,74 N°

now tehnd Foy, = 33,72N.

H yovia 0, ov oynuotiCer 1) OUVIOTHIEVN [E TOV NIAGE0VaL TV ox’, elvaw:

ZF, 33,58
egh = W el =——=1112
ZF, 3,02

And mivaree Tov Manpomxdy morimrel 6t 1) yovic Tg omotog 1 &-
gamropévn wotta pe 11,12 elven n yovia 9= 85"
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KE®AAAIOQ 20

AYNAMH KAI IEOPPOTIIA

- dpdon aveidbpaoy -

2.10 Agdon - Avridgaan - 3oc vépoc Tov Nevrove

O mepLoodrepeg pehétec mov agogovv TS dadunaoieg diepevvnone
TOV QUOLLOY QULVOREVOY OTOV TOREX TNC Mnyavixig, o »voiwe 1
LoopEomia xal | xivion Tov cwpdrov, facitovial os tola aBudpa-

Ta/vépovg, mov datinwoe
o Nettwvag oto Biphio Tov
ue titho “Ou pabnuanizée
agygc mg Pvoic Prhooo-
cpiu; (Philosophical Naturalis
Principia Mathematica).

0O 3o¢ vépoc tov Nev-
Tva, 1 ahhog To ToiTo a-
Slopa tov Nevtova, foy-
0d oto va ratavorioel na-
VE(S TV Evvola “Sivauy”,
YV autd zat tov Eetalov-
HE OV amd Tovg dhhovg
dvo vépovs. O 3oc vépoc
pondd oro va Srami-
OTOHO0VIE 6TL peTaly §o
COPATOV OV ahhnhemt-
dpovy 10 éva oope aonel
Toom Ovvaun oto dhho ou-
ua 6on divapn déxetar a-
6 avtd. O 8o avtée du-

NEYTQN (1643-1727)
Ayyhog pabnparieds, guonde
#ar quddcoqog, xabyymriic Tov

Havemotpiov Cambridge.
Ewnjyaye oty ®uouni
TOV «UTELDOOTIRG AOYLouG»
rat Bepedinoe Ty xhaouni
®aL ovpdvia Muyavea.

VApELS Exouy (00 péTo ahhd avtiem ratevbuvon. Exeivo 1o onoilo dev
TEETEL VoL pag duapetyel elvan 6ti: ou diio aVTES duvduelg aoxovvrar oe

dlaqogenind odpara.

Me dhha héya, ol duvdpeic om o maovoudlovean ratd Levyn, Ta
omoia ouvnOTeTan va arorahotveal wg Cetyn dpdong-avridpaonc.

2y ewodva 2.31 gaivovra ta
ATOTEAEOPATC TS SPAOTE Kot TS
avtidpaong HeTall Tov oTiAov xat
TOU QUTOXIVITOU, GTav 0 0dnydc €-
XCOE TOV EAEYY 0 nat 0d1jynoe 1o
AUTO%IVITO TTAVW OTO OTHAO.

Ablha magadelypara Tov Cevyoug
dpdion nou avtidoaon (rov Ghot ta
gxoupe Punoet) eival to roxuiviopa
TOV €000 1) 1 alabnon Tov wévou,
OTaY YTUTANE TO XEQPL pag, T.x., OTO
Boavio (amotéheona e avridoa-
ong tov Bpaviov) ra o Bépufoc mou
TPOEQYETUL umd To Bpavio (amoté-
Aeopa mg dpdong pag oe autd).
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KE®AAAIO 2° AYNAMH KAI IEOPPOIIIA
- bpdon aveibpaoy -

Ag egevvijoovpe
ITdpte do duvapduetpo.
TomoBemjote T duvapdpetpa 6rog gaiveta omy ewxdva 2.32.

Ewtova 2.32
To Cevyog dedom - avridgaoy.

Aonijote po dtivayn oto dxpo Tov SeUTEROL dSuVAPGUETPOV.
ITow eivan 1 €vdelEn Tov mpoitov duvapcpeTpov;

Zyeduaore g duvapers ota dvo duvapdpetoa.

Le 010 OUUREQUONE HUTAMIYETE;

INa va waravorjoer apyiud ndmworog Tov 30 vopo tov Netdtwva xol ot
OUVEYELD VO TOV EQUENGOEL, Ba mpénel mpwta and 6ha va EavabuunBel
1OV 10670 ayedLopol Twv duvduemy.

Ag mopinpatiotovje

Avyiote évay ehaonnd ydpara aormvras duvdpels ota 8o droa Tov
(ewdva 2.33). Zm) ovvéxewn oyedudote Tic duvdpeis mov aoxwijoute oto yaoa-
#o. Téhog, oyedudote g duvdpeis mov déymuray ta ddrntvld oug and autoy.
Z¢ TOLO CUUTEQUONN RUTUMYETE;

Ewtova 2.33

T mapampeite, av Yonoyomonjoate Tovg dvo aviiyelpeg xauL Toug o
deixteg Twv yepuiv oag; IMéoeg duvdperg aonijoate oto ydpora nol TOOES
Seybrjrate amo avtdyv;

Ac eEeTAOOVIE NEQIXA MAQADEIYIATE, VIO VO RUTUVOIOOUUE RAMITEQW,
70 aEimpo dAMS-aVTIdEUONS.

O pdpetog m6hog evig payvifon a-
oxzel pua dvvaun (dpdon) F; ndave
OTOV VOTLO TTOAO TOU DEVTEQOV payvii-
). O vouog wéhog Tov devtepov pa-
yviitn aoxrel exiong wa dvvapn (a-
viidpaon) F, ndvew oto fépeto wého

- T0v ARGTOV payvijm). Ot dvo poyvii-
1£C UE TNV ENDPAON TV duvdpemv
€lxovral ®ou ®ivoivron mpog aviibe-
1eC ROTEVBIVOELS, EWGva 2.34,
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KE®AAAIOQ 2° AYNAMH KAI IZOPPOIIIA
- bpdon avridpaon -

O Paordone eEaoxel, péow Tov
oyowviov, ua dvvaun (dpdon) F,
adve ot SECTOO. TS TEOKV KLU,
ewdva 2.35. H déorpa eivar nahd
OTEQEWIEVY] KoL QuOLHA LEVEL i~
wnm). H fdora apyiter va riveltan
ne v exidpaon mg divaung(avri-
dpaom) F, wov déympre o Paordong
amd ™ déarpa.

To pijho mégrer ndto and tn pnhda!

H I'n coxel pa dtvaun (dpdon) F nd-
v 070 [jho, eudva 2.36. H dtvapn avn €-
%EL dLevBuvan xaTaxdEUEN XKoL Popd TEOg
10 #€vrpo O g 'ng. Opoimg To wijko aoxel
uia ddvapy (avridoaon) F, advo om I'y.
ARG ToL d0 oopaTa ®veETal pévo To wijho.

[t dev wveitaw n T;

Zipgova pe 1o vopo dodone - aviidpa-
ong yuy #d0e tétrolo Cevyog duvdpewmy

Fizauw Fy Oa woyded:

o

Fy=- Fz

Ewdva 2.36

Agaom - avtidpaon oe I'n xa wijio

Ewdva 2.35
To Cevyog dpdon - avridpuon
ue cvotnpa fdoxag - Héotpag

(2.13)

oWt
¢ “loa pérpa
@ 110 dietibuvon
* AvtiBetn qopd.

O duvapers dpdong- m'ﬂﬁquong gyouv:
® AwagooeTind onpela EQapoyic, apot aoxotvial oe duagopetind

Ag mpoaoéEovpe

Metd myv emonfpavon 6t n dodon %ot aviidpaom aoxovvial oe dua-
(pogftm& oopaTe dev e vomua 1 podon:

1 ovVoTapév TeY duvdipeny dpdos - avridpaomg eivar ion pe undEV”.
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AYNAMH KAI IZOPPOIIIA

- woogpomia odpareg -

2.11 looppomia odpatog pe v exidpaoct) opoeninedony duvipeav

Tt vor pehemjoovpe Tig ouvbhireg %Gt a6 TIC OMOLES £Vl OTEQEG OO
L00pEOEL, B AEICOVNE pne TV arhij TEQITTOON EVOG GHIATOS TTOV Bot-
TRETOL AXIVITTO EMAVE OTO YOUPELD %O JUAS udhog o elvan axiviymn wa-

V) OTO TATWHL.

Sty TeQTT®Oon ToL UxiviTou 06-
patog eEeTALOVNE TOOES ROl TOLES
duvdpelg SEYETUL TO COUC.

1o ohpa g ewdvag 2.37 a-
orotvron dio duvapels:

® 10 fdpog B, mov ogelhetar oty
€MEN ™G YNS OTO OWpa,

e 1) divapn F, v omoila aoxel
10 You@e(o, OV EIVOL OE ETAPY HE
TO OO,

Emedi} 10 odpa 1oopgomnel, fa
TOETEL 1) CUVIOTAUEVT TV S0 duvd-
uewv va eivon undév. Emopévac,

F; = B-F =0, on6te B = F.

Ou duvdperg B »au F, oL omoleg
éyouv (oo pétoa, da dievBuvon xat
avtiBetn gopd, ovopdlovial ot
oo avilOeTeg OUVANELS.

Lupnépaopa: ‘Otav oe £va 00-
o aoxovvrar dvo avriferes duva-
JLELS, TO UGNE LOOQPQOTEL.

Syedidore i duvdperg mov dé-
YETOW 1) PEdha oy Ewéva 2.38
RATUAETE 08 RATOLO CUPTTEQUONCL.

Ac PEAETHOOUPE TWOW LK TILO
atvBeT) TEpimTION, GOV €va 0w~
na déyeTan TOELS Opoemimedeg dvu-
VANELS HOL LTOPOOTEL.

Y10 fagéh ™g ewdvag 2.39 a-
oroUVTOL 0TS TELS TEXVITES OL du-
vapeg Fy, Fy zau Fs, eva 1o fagéh
uével anivnto, dMhady wogpomnei.
Ac dovue ndoeg duvdpelg déxeTar
10 PaoéhL.

‘OmmE %Ol OTNV TEONYOUUEVY)
TEQITTMON, 0TO Paoéhl aorovvTaL
o1 do —yvoTEg TAEOV— ROTAROQV-
peg duvapeis:

® 10 fdpog B and m I,

® 1 dtivapn F amd to ddmedo.

Ewdva 2.37
Liépa oe tpaméll

Ewdéva 2.38
Mndla e Tdtopo

Ewdva 2.39
Ioopponia odpatog
e v enidpaon morhav duvapenv
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KE®AAAIOQ 27 AYNAMH KAI IZOPPOIIIA
- wroppoRio oupatoc -

T g 8o duvdpeig avtés, mov éxovv Ty (du duevBuvom, 1oyl B= F,
ot To Bapéh wogpomel wc RO TV ROTAXOEUYT dievBuvon),

Zr0 Pagéh aoxotvra exiome ol TOELS 0QILGVTIES duvdpers Fy, F, xan F;
a6 e oxowid. O duvdpeic F, xau F, popotv va avuxataotalosy ané ™m
ouvioTapévn tovg divaun F, ,, onére oto Baoéh aonotviar 1épa oL Suvd-
HES Fy 5 wown F. N va woogpomet Opwg 1o Paoéh, kdtm and mv enidpaon
TV duvapewv autdv, Oa moéner ot duvdpers F 5 xaw Fs va siva avribetec.

Zvpunepdopara:

lo T'wa va wooggonei éva oopa pe v exidoaon ToLév opoeminedoy
duvdapeov, Ba mpéner 1 ouvioTapévn tav dvo duvdpsov va eivar
avtibern pe tv roity dvvapn.

20 H teluni ouviotapév tov toudy duvapenv eivar ion pe pndsv.

Ag mpooéEovpe

Amodeinvietal 6T, tav éva odpa
LOOQQOTEL te TV eNidECON TEUHY OptoE-
minedwv duvdpeav (ewdva 2.40), Téte 1-
oyl 0 oxéom 2.12 (yvoori wg vépog 1-
ILTOVOV), TV omoia uwogeite va yon-
OLpomoLeite o avaloyec TEQUITOUELS
Miong aonioemy.

Ewdva 2.40
loopgonia Toiav
opoeninedov duvipeny
F, F, F
K L @2.12)
nepe  npp nuy

Ag yevirevooupe

Ze Ghheg TEQUTIHOELS LOOQEOMI(C gopudTov pe mv enldoaon tohhdv
OpoenimEdWV duvdnewy pTogotpe va motue Gt

Av 0t éva odpa aorovviar MEQLOOGTEPES UG TPELS opoeninedes duva-
HELS %01 TO OGpa L0oQEomEl, ToTE 1) TUVIOTapEV) 6hev autdy Tev duvdpe-
OV eiva ion pe pndév.

H ovvthixn avni yodgetan:

Fl}.'!. =0 'i

LF=0 1 213
LF; =0 x=m EF}.=[I
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KE®AAALD 20 AYNAMH KAI IZOPPOIIIA
- wrogponia ovparog -

1o

e -ygamem vRdoyovY Bﬁﬁ ﬁtﬁ%m,
éva Jl.eﬁwﬁ A wan puae rrorhomaidew

Lro heEwd A aonotvia:
a. To Bagog Tou B,.
B. Hﬁﬁvwmﬁ1m6'n;vemmﬂmmﬁﬁma

Iﬂx‘jﬁl Al = BI—D Ti AI-BI'

Ly eynvrdonaidera E aoxovvray:
a. To Pagog mg B,.
3. H dtivapn Ay, WOV aoRETEN ATS TO YOU-
‘gelo pe o omoio £gyeTan Ot EMAPH.
y. H dtivayn A,’, ov aoreital and 1o he-
A

EL - =

emewdn} Aj=A,’ (g Cevyog dpdomg - avri-
dpaong) now A;= B, (Aéym ¢ Lo0p-
omiag Tov AeEwxov), Oa xovpe Telnd 61l
A; =B, +B,.

loxﬁaAng' i Ay’ = B, +B,



KEDAAALO 2° AYNAMH KAI IZOPPOIILA
- Lrogponie cHpeTog -

20 Hapdderypo

“Eva odpa 2oEpeTal amd 1o tafidv pe dio oyowid, mov oynpotiovy a-
vriotoua yoviee 45° zay 30°, 6mmg gaiveran oto oyrjpa. To Pdoog Tov oo-
navog eivan 100N, Na BoeBotv ou tdaewg Ty, T, #ow Ts.

Bt g T e e

TR 4 1,
BN 30’
Te | Ta
¢ Ay e,
H. - 4 . .‘._ a I![.

10 oMuelo X, 0TO 000 CUVOVTHVTOL T TOTO VIJIOTL, (OROUVTOL:

a. H Stvapm T ané to vijpa wg aveidoaon mg T5', mov aoxelral oto ohua.

H dtvaun T, eivan (o pe to fdoog Tou odpatog dioTt T0 OHU LO0P-
pomeil, dhadi TF=0. Apa Ty-B=01 T;y'=B. Onwg T3= T3’ (g Cevyog
dpdone- avtidpaong), xal emousvog T;=B.

p. H tdom tov eviog vijparog T

v. H tdom tov dihov wijporog T,

Avaliovpe tig T, »o T, og 0pBoydvio cvotnua aEGvay X0y, Tov omol-
ov 1 ooy O tavtiCetal pe to onueio Z:

T, = T ouvd5® war Ty =T, np45°
Ty, =T,0uv30° o Ty, = Tomu30.

Aol T0 TWLLC LOOPPOTEL, LOYVOUY:
ZF, =0 M T=Tay 1 T,,0707=T,0866 (1)
ZF, =0 1 Ty +T23, =B 1 T3,0,707 + T, 0,5= 100 (2).

Advoupe to ovompae v o eEloboemy (1) xau (2) pe dmow pébodo
Béhovue.

Edw ag agargéoovpe tic eEwodogig (1) nan (2) watd péhy, ondre npo-
HOTTTEL:

T, 0.5 +T, 0,866 =100 1j

T, 1,366 =100 1j

T, = 73,206 N »ou, av avurarconjooupe my Ty ave omy (1), mpoxi-
nrer 6u Ty = 89,669N,

Zuvemag, oL TdoELs ota oyowid eivon Ty = 89,669 N, T, = 73,206 N zou
T;=100N.
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KE®AAALIOD 2° AYNAMH KAI IEOPPOIIIA
- gputioeis npofinpatiopoi aoxfIELS -

EPOTHEEIL - IPOBAHMATIEMOI - ALKHEZEIL

2.13 Nwati »otd ™) yvépn oog 1) divaun eivar davvoponize péyebog; Na
avagéoete dio magadeiypara wov va VEOCTNEICOVY GUTH TNV amoyn.

2.14 Ilow ®xatd T YYOpT 00g eival Ta FOQURTIOLOTIRG Juag dUvapng;

2.15 T ovopdCovpe:

a. ovvheon duvdpeov

B. cuviotapévn duvdpewy

¥. CUVIOTHOES dDuvapers;

AGOTE TaQUdETYIITA YLC TLS TEQUTTHOELS B %ot Y.

2.16 1o oyijjia wov axokovBel vrdoyovy dvo duvdperg mov aorovvToL
ato onueio O. o ané Ta deviopare A,B,I',A eivar 1) ouvioTapévn
Tov Do duvdpneny;

2.17 Tova dradinaoic axorovdeital, Y1 Vo TOOCIOQOTEL 1) CUVICTAPEVT)
oV duvdpeov Tov aoroVVTAL 0E Eva COpR; AptBpijote nat TeQL-

yedyre pripa fripa ta Sdgoga 0TadL.

2.18 Na PoeBei 1) ovviotapévy do duvdpeav, oL omoieg €xovy %0Lve onpeio

eqaopoyic, nérea 3N xa 4N avriorouyo xa oynpaticovy yovio:
a. 00 p.60"  y.90" b 180°

2.19 Na poedei 1) ouviotapévy (pérgo xa dievbuvon) tov nopurdron du-
vapemv:
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- EpoTroeis noofhypartiopei QORGTELS -

2.20 Na ovpmthnonBoiy ta xevd OTIg TOQaxdTo mpordoe:

@ O duvdpeig elvar Sravvopamnd HEYEDM, DIGTL EYOUV. oo RO
sressersnnnssnesnsnsss KOL TIQOOTOEVTUL....cvvvrenrvecrveeeerean.,

B- Zvviotapévn dvo 1 mepioodrepmy duvdapemV elvar 1 divayn wov mooxa-
L e e

Y. Eva oopa iooggonet pe my enidoaom Touidy duvdpewv, Gtav..........

- Zopgova pe Tov 30 vépo tov Nevtomva ot duvdpers epgavitovran

............................ HAL EYOVY .ouvnntenes HETDOL, «oovenorernennscons devBuvon,

...................... POQA, eeverrrerncrrennen ONUE(D EQUOPOYIC.
2.21 Na oyedrdoere Tig duvdpeic mov aoxovvrar ota ROQurATO COpaTR:

e

2.22 Na eEetdoete av eivar duvarév pe ™ ovvleon do duvdpenv pe pé-
100 Fy= 3N zau F, = 4N va Boedei OGUVIOTOpEVT, TOV va. EXEr péTgo:

a IN

p. 5N

y. 12N

8.7N

e. 0,5N

Eniong, va oyedudoete tic duvapeic oe nabs mepimrmon.

2.23 Tv ovopdGovpe avdivon dévapnc oe dvo TUVIOTHOES RUL OF TOLES
REQRTHOELS YoeudleTom 1 avdivon pog divaunce;

2.24 Na avahvbei pa dvvapun 12N os dio opbBoyavies ouviotdoeg, éro
BOTE N pin awé 0VTES Vo oxuoTite yovia 30" pe Ty Svvapn.

2.25 How eivar 1) ovvbrjxn wopgomniag £VOg oOpaTog, 6Tav déyeTar:
a. dvo duvdpeic

B. Toeic duvdpeic

Y. molhég duvdpueic:

2.26 Teeig duvdpers mov aoxovvrar Tdve oe éva oOpa apedntény da-
otdoewy Bpioxoviar oe wopgonia. Aozovpe dhleg dvo duvipeg na-
VO 0T0 GO0, X0 TO GO L0EEOTEl %L TdAL

Ti pogeite va neite yia i dvo emnedobetes autég duvaperc;
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- gpwrijoeig xpofinpatiopei aoxijoeig -

227H pevallxny ogaipa -
LOOQOOTEL XL VIXOOTTOILE- ey e
T pe éva perarixd Peo- " £
yiova Y 6mog guiveror 0to i N
apijpa. To dudypappa dei- - - e - F
AVEL Tig duvdpeig mov |
aoxOUVTAL 011 Ogaipa. Y
oo (1] moieg) and ug o- B
xohovBeg oyxéoeig wyiouy;

)T =B'+F f)B=Tnue y)F=Towbd §)B=Fepb ¢)B+F+T =0

2.28 Avio duvapeais F; za F, oxnparitovy yovia 60°. To pérgo s ovvi-
oTopévig Tovg eivan
a. ‘Ioo pe 10 dBpowopa Tov pétpwy Twv dio duvdpewv: F = F, + F,
B. Meyahitego and o dBgoiopa Twv PETpmY Tav do duvdusmv:
F>F, +F,
¥. Mxpdtepo amé 1o dBgowopa tov pétpwy v dvo duvapewv: F< Fy + F,
IMowo. ad TS TaPUTAV TPOTACELS EIVEL COOTY;

2.29 "Eva oopo w0oggonel mdve o€ éva nexhpévo exinedo. Mo axd ta wa-
QUAGTO OYROTA SE(YVEL COOTE TIC SUVANELS TOV OXOVVIAL 0TO CONA;

2.30 To Bapog evig avBpdmov eivar 660N. Ildon dvvapn aoxei o dv-
fpmmog mave a1 1), TaV OTEXETOL OE 0QLEGVTIO EDOQOC;

2.31 Toerc duvdaperg éxovy péroa 10N, 20N xar 30N %o oynparitovy avd
oo yavia 120°.
Na Bpebei n ovviorapévn dvvapn.

2.32 "Evo ovpe papovs B=10N ovyxpa-
teiton pe ) poribera Toudv vipdrov
omoc gaiverar oto oyijpe. Ta vijpa-
ta oynuaritovy yovieg 30" pe v
ogogij. Na oyedraorovv Gheg ou dv-
vaperg wov aoxovvrar oto onueio O
HOL GTO CORE XOL VE VTOLOYLOTOVY

10 PETEE TOVE.




KE®AAALID 20 AYNAMH KAI IZOPPOIIIA
- egurroeig xpofflnpatiopoi aoxtjoeig -

2.33 H ogaiga 010 hunhavé oyjpa éxe
pdagoc B=18N. H ogaipa wooppomnei
ue ) ponbera evis vijparos. léon
elvau 1) Tdom Tov ogLlévriov vijparog
®noL Toon dvvaun aoxei To exinedo
ot ogoiga; Teupés dev vdpyouv.

2.34 Mo predra Bagovg B=120N xa dia-
HETEOV H=6 cm eivon depévn pe vijpa
Hijxovs 6 cm dwwg aiveral oy
magaxdte ewova. H prdle 1o0p-
QOTEL:

a. No oyedaotovy 6heg oL duvapes mov a-

TROVYTOL OTY prdho.

B. Na vohoyiotei 1) avridoaon tov toiyov

oo onpeio exagrc pue Ty prdia.

7. Na vohoyotei 1) vdon tov vijpatoc.

Topég dev vadgyouy.

2.35. Ta oodpata E; xar I, pe Pagn avri-
otoiya B;=36N xa B,=12N w00p-
QoTovV ae Aeio emimedo, drwg gaive-
TUL OTO UYL,

a. Na oyedidoete 6heg 1ig duvaperc mov a-

TROVVTOL 0TC OOpaTA.

B. Na yoayere nig eEodoers wooggomiog

TOV CORATOV.

7. Na vohoyioete 6heg g dyvooreg dv-

vdpeis.

2.36 O areEunToTIOTHS TOV TUQUKGTO
oy1jLatog woggomel xdrola oTIyps
drog gaiverar oto oxjpa pe TV &-
nidpaon roudv dvvdneov: tov
pagovg Tov B=700N, g tdong Tov
vijpatog T}, mov déyerar.and to a-
AeEintoTo, xar g tdons T,, mov
déyerar amo éva dhho oyouvi.

Na vroroyioere g rdoers T, non T,.




KE®AAAIOQ 30 POIIH AYNAMHE KAI IZOPPOIIIA
-1 E¥voia Tng goang -

KE®AAAIO 3°
POITH AYNAMHE KAI IZOPPOIIIA

3.1 H évvoa g gomijs xat Ta awotedéopard g

Ag mpopinpatiotovue

Aoxypdote va avoiEete v
nopra 5 aibovoag equp-
polovrag myv (dia dvvaun oe
do duagopeTind onpeia A xat
I, onwg gaivetal oy etxéva
3.1.

® T nagampeite; Ewdva 3.1
® T ovpmepaiverte; lgoonaboipe va avoiEovpe Ty ndépra.
‘Ohot yvwpilovpe 6, av eqagudoovpe ﬂ‘ =Hl A F

fiet dévapn oTo TROVL TOV AUTORLVITTON, TO .

TLUOVL TEQLOTREPETOL YUPW (6 pia vonmj
Yoapuu, n onoia Bewgolpe 6T didpyetan
a6 1o onpelo O %EVIPO TOv TIHOVIOD %ot
ovopdleta dEovag meprotpogiic.

Ag EQuopuéoovpe pa dvvapn oe Toia
DaPOPETIXG aMpeicr TOV THOVIOT TS £1X6-
vag 3.2: oto onueio A, oto onueio B xa,
téhog, oto onueio I

Ou taparnEnoovE TOTE GTL TO TIPGVL
OTQEQETAL OYeTLRd Enoka OV TTEWT me-
pimtwon, pe dvoxohia oty devtepn mepi-
TTWON, £VA PEVEL ariviTo oty ToiT MEQ(-
ntwon. Mrogovpe exiong, va xapaty-
OO0VE OTL 1) AGOTAON TOU POPE TS S1i-
vaung ano to onpelo repLotpogic (O) 1
ahhuds a6 €vav GEova TEQLITEONC £iva
¢,=R oty npdm nepintmon, £, < R om
devtepn mepimtwon xar &y = 0 omy tpit
neplmrwon (6mov R 1 axtive tov typovion).

la va otpagei, eropévag, evxola To
TWOVL, DEV apxEl VO aouwjoovpe 0 autd Ewdva 3.2
e dvaun, ahhd Teénel ) adotaon Tov Avvduers oe Tipov
@oeéa g divauns ané Tov GEova tepi-

OTEO@IS va pny eiven undév. Apa 1 tepLotpog] dev eEaptdTal uévo and
™ dvvapn ahhd xar ané my andotami TS A Tov GEova TEQLOTPOWIC,
mVv omoia ovopdLovpe poyhopoayiova.

O vontos dEovag yipw amd Tov omoio TEQLOTREPETUL EVA OWUQL £Vt
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- 1 é¥voia TG gonNg -

#GOETOC 0TO EN(MEDO TEQLOTEOPTS. ETO CUYREXQUEVO TUQADELY P TOV
TROVIOU 0 GEOVOC TEQLOTROPNS E(vaL 1} vorTij Yo Tov eivan zdbem oto
£MTEDO TOL TIHOVIOD e SLEEyETaL amd To onpeio O (XEVIQO TOU TIHOVIOT).

Ag EQUOIOTOVPE TO TAPATAVE 0TO TOOHAATO pag

{F

-

Ewdva 3.3
Avvapn oto mevrdh modnhdrov

STo€@ETaL O TROYOC ®aL 0T TRl oTypdTUIe TS Eovag 3.3;

Fia va pehetBotv zat va eQUNVEVTOUY Ta BEPATH TEQLOTOOPIS TWV
dLAPOQMY CWPATHV, VTGOKEL AVAYRY EL0aymYS EVOS VEOU PEYEBOUG, e
10 OTTOI0 PTOQOVHE VAL EQUNVEVCOVHE T1) TEQLOTROPY] TWV CWUATV.

Ag gpevvijoovpe

1. Kpepaue dvo paon tov S0p
ota drxpa A rai B puag pdapodov,
MOV WTOPEL VO TEQLOTEEQETAL §-
TS PUIVETOL OTO OYCL.

T O oupPel, av agrioovpe o
ovompa eheviBepo;

2. Metaxwouipe 1o éva fdpog
and 1o areo B ot Béon I, 6rwg
paiveran omy emova 3.4 (2).

Ti rapaTEovpE;

3. Kpepdpe ta o Bapn 6rwg

OV TEWTY TEQITTWON, OTCL AROL

npooBétovpe dhho €va Papog S0p
oto axpo B mg odfdou.
T\ TapaTEovjEe;

4, Metaxwvotpe ta dvo Papn
Tov dxpov B uéyoL exneivov tov
onueiov A, dote n papdoc va
LOOQQOTOEL Ratl TAAL.

1)
A o B
2)
‘mﬂr“;
3)

A nou B g pdfdov. Zm ovverewa A o B
4)
‘moj_

Ewova 3.4

= lleipapa nua neprotgog pdfidov
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* M Evvoie g pomijg -

Me éva ydpaxra HETOAE TV amootaon AO xaL v améotaon OA.,
Tt mapamooiiye:

HTOQEL Vo TeQoTQépeTar eEaptoivran

® and 1o pérgo ™g dvvapung

® ano v andoraoy METAEY Tov Qogéa g dUvapns xau evie on-
ueiov, o omoio ovvnbiCovpe va ovopdtovpe oTueio TEQLOTQOMIG, 1j evic
Ggova, 0 omoiog ovopateron GEovag mEQLOTROGC,

Ag dovpe pegund ragadeiypara

Ewtdva 3.5
Hapadeiypara TEQLOTROYS TONdTOY

To véo péyeBoc mov Hrtogel va egunvetioel To |—'
UTOTEAEOPOTCL THE EMidp0ONC Hog divapne o €-

VO WU, TO 0TI pTopsi va TEQLOTOEPETAL Y-
0w amd onueio 1 GEova, OVOUGCETaL gomj duiva- N
KNG %ot €xEL nETPO (00 e to YLVOUEVO TOU pé- \
ROV TS diivaung el Ty aTGOTAON TOV (PopEa
™G a6 1o oMueio 1 and Tov GEove TEQLITOOIC.

¢
AieBvaig n pomi oupPoleron HE TO YOduu
M. “Etoi, o timog ™S QOTHS YOAMETL: F i ]
£
M=F.¢ | Gy | SE

H pomij eivan divuopamixg néyelog pe diev-

Eurdvo 3.6
Buvon rdBet ato enimedo mov 0pCeTaL and ™ O epelginds vavivag
dvvaun F zaw axd my aw6otaon £ za pe popd Tov "deErov yeprov”
™ Poed evig deEidoTpopon xoyhic (Bid), mou yue tov xabogiopd
OTQEQETAL GG OTOEPETAL TO OB e ™mv emi- ™S Poeds g gomijg
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KE®AAALIO 3° POIIH AYNAMHE KAl IZOPPOTIIA
. To Dedpnpe TOV QOTEY -

dpaon mg OIS,
H povada mg gomijg 010 S L. etvon To 1N, m, %ot TEOXUITEL (s TV 0L-

peTavem OyEO, UV O Béon g divaung F Parovpe ™ povada 1N zaw ot
Béon mg andotaomg £ Bdhovpe T povada 1m.

Ac mpoOEEOVpE

1o Tyv évvoue TS aTooTaons, omg
™) YVORIoUpE 0T Mathpomird.

Ag Demprjoovpe £va onpelo Z #ou o
evBefe €. H ovvropdrepn dudgop oo
1o onuefo = omy evbeia € givaw 10 #d-
feto Tjue. O, 10 0moio ovopdtouvpe
andotaon onpeiov X axd ™y gubeio.

20 H pomi o€l vl TEQLOTQEPEL EVTL o £ite %owd ™ QOQA TV det-
®rv ToU pokoyLoU elte aviibeTa.

Av T0 oA pe TNV ETBOaON Jag Sivang TEQLOTOEPETUL CUNQWYVU NE
) OEd TV DELXTHY TOV pohoytov, 1) gom| Tg duvaymng yoparmeCeTar g
apVI TR, EVE) GV TEQLOTOEQETAL avTIBETC [LE TY) POQG TV DELRTHV TOV
00hoY100, YU QICETAL WS fetunri.

To mEGoNUO ag EOMS E(VAL HLe “aippaon”, n onoia fonbder om pa-
Onuatxn pehém 1ov QOTLHV TV DUVANEWY RUL OTNV EQUNVE(Q TWV WTOTE-
AEOUGTMY TOVS TNV RaBNUEOV] Conj.

3.2 To Beddonua TOV OOV Y1u opoeminedeg duvapers

Gempolipe €vav TQoy6 mov
WTOQRE( VO TEQLOTQEPETOL FipwW o- F1 A F2
76 évay dEova. ~Tig

Sto onuelo A TG TEQUPEQELUS
TOU TEOYOU AoOVUE OO OUVANELS
F, = F, 6mwg gaivetat omy ewnd-
va 3.7,

H &tvaun F, elivan peyaliteon
amd ) divapn Fo.

To sodmua wov TiBeTan eivar
mpog Ta mov fa TEQLOTOUQEL O
TPOY 08,

o 10 AGyo autd BempOotpe TS
pomég Tmv dvo duvapemy:

M, = F, - £ (Betunii, eneid me-
OLOTE(EL TO O avTiBETa e TV Ewéva 3.7

IlegLoTpe@opevog TROYGS
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- to Bedonpo rav powdy -

#IVNOT TV SEWTHY TOL QohoyLod),

M,=-F, - £ (apwmuuni, ETELDN TEQLOTOEPEL TO TdCL OUUQpOVE [E TV *i-
YNON TV SEHTADV TOU QOAOYLON),

6mov £ n anéotaon Tov duvduenv F; nar F; ané tov dEova nept-
OTROgG.

H ovviotauéwn gomi Oa eivar to ahyeBowns dfpolona v pomey Ty
oo duvdapewmy:
MO?. =M| + ME
ﬁ MUA=F1'E-F2'€
1 Mg =(F-F)-£.

Magameoipe Gt n duagood Fy- F, eivar N ovvwatapévn F, tov dto
OUYYQUUUAGDY %L avTioommv Suvdusmy F, »a1 F,. Emopévac, HToQOUpE
va yodyouue:

Mu.l. g Fo.". ¢

Alamotivoupe, houtdy, 6t n ovviotaugévny gomy efval {om pe ™ pomj
mov wporahel n ouvictapuév F; tov duvdpsoy.

Av avti yw 0o Bewpricovpe TeQLo06TEQES OpOETITESEC duvdperg Fj,
Fy, Fs.. ... vo aonotvrau o éva oteped adpc, rabe xa vy omoLodToTe
GEOVa TEQLOTOOQTS TOV CONATOC, ATOdERVIETL GTL:

H ovviotapévy Mok tov goxdy My, M;, M;.. ... 6hov Tov duvdpeoy
Fy, Fy, Fy, ... eivar o) pe ) gomij mov mooxaiei 1] CUVIOTUREVT] AV TOV
duvdpenv.

Moi.. - Fl}?. ¢ (32)

H modraom avni elvan yvwoni wg edonua tov gosdy, to omolo EyEL
moMES equopoyéc.
To Beddonua twv pomdv, eniome, darvrdveral xow we eErc:

H gomrj M, g ouviotapévig molhév opoeninedny duvipeny Fy, F,,
F,. .. wg moog GEova 2dBeto oo eninedo Tav duvdpenv eivar ion pe o k-
vePOLHS GOpowRL TV ROTGY TUY duvdpewy g Tpog Tov GEova auTd.

MOL = Ml + Mz_ +M3 +... (3-3)
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- bedyog duvdpeny -

3.3 Zevyog duvapewy

An6 Ty %abnueowii Lo yvootd xaw owele o Ghovg pag eivel 1o pidw-
ua 1 To Eepidmpa, 1) chhay] AMoTiov 010 GUTOR(VITO, 1] X01|01) TOU EXTON0L-
ToTijoo (TLEPTOVadY), Yo va Byel 0 geAlOS amd Eva provrdiL, n wivnon
TOU TUIOVLOY OF [ oTog] Tov dpduov, emdva 3.8.

Ewova 3.8
Iegrotgoqt] oopdrov pe exidpuon Ledyovs duvdpeny

T %owé vopitets 6t €ovv GLES OL MUQUIAV() TEQUTTMOELS:

[L0 VoL TETHOVUE TNV TEQLOTEORY] OTet TIeUmdve Tapudeliypata, epag-
ustovue dio duvapels Grmeg QUIVETUL XL 0TV ELRGVE, OL OTOlES EX0VY
HATOLL WOLUITEQU Y UOOATOLOTLRAL:

® £yovy 1o ido pétpo

® givay mopdiinheg

® gyouvv avrifern gopd.

To odompua Tmv S0 SUVARENY ILE TO TOQATAVY) LUQURTNOLOTIXG, OL
omoieg Exovy Mg AMOTEAEILO THY TEQLOTEOWY EVOS OUINATOS YUOMW OId EVay
GEova wdbeto oto enimedd Tovg, ovopdleta Levyog duvapeny, etxdva 3.9,
H andotaon d twv d0 magdhdnhov @opény tTmv duvdpewmy tov Cevyoug Aé-
vetal foayiovag Tov Levyovs.

Ewova 3.9
Zevyog duvidpeny
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- tedyog buvdpeay -

Oempovje Evav GEova #Gheto oTo eninedo TOU Cevyovs. Kdabe Suvapun
Tov Levyoug Teivel va TEQLOTOEYEL TO oopa yipn and tov GEova.

Ewdva 3.10
Pomij Ledyovs duvapewy

OgpiCovue wg pom Lerryoug To ngyeBoc:

M=F.d (3.4)

H gomi tov Cevyoug elvan dravvopomns péyedoc, dmog »aw 1 gomj &u-
vapng, wau €xe Ta dio dravuopamind yuoawmoiotid pe avny, omiadii:

® Méro (oo pe to yivépevo tov pérgov F puac ex tov duvdpeov tov
Cevyous eni to Bayiova d Tov Gevyovc. .

® ®ogéa Tov GEova TEQLOTROPIIS TOV DBpaTOS.

® ®oea Betvnj 1) agyntia] avdloyo pe T gogd TegroTEogic Tov OG-
patog pe Ty exidgaon tov Levyovs.

Ag mpooéEovpe

1o O &vo duvdpeis Tov Levyoug dev wropotv va aviixataotafoty ond
uic dovaun (Sev €xet vonpo ) evpeom ouviotapévic).

20 H pomi tov Letyoug pogei va avtixataotadei and ™ oo namoLag
Olvayue.

3.4 Tooggomnio. oregeoy sdparog mov urwogei va orpégetar yigm
ano dEova

To Bépa ov Ba dampaynarevBoipe om ouvéyewa eivan 1) WoEEOTI &-
V6g 0TEQEOT 0WUATOS, 0T0 0ntol0 aorovvTal dvo duvdueic ot OTOLES
Telvouy va 10 TEpLOTREYouY,

To godmua wov tiBetal oty nepintmon cvmj eiva:

Eivou duvatéy va wooppomiost;

Ag mdoovpe wg mopdderypa o oavida. Osmpotpe ™ oavida afuor]
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KEBAAAIO 37 POIIH AYNAMHE KAI IEOPPOIIIA
- Levyos buvdpewey -

(mhadri oteped ompa pe aperntéo fapog), emdva 3.11. Tldve om aavida
aorotviol dto duvapeg Fy wau
F,, o1 omoieg dev elvan mapdh-
AnAec.

ATé mowo onpelo propei va
rpepaotel 1 oavida, Hote vo
LOOQQOMOEL;

H modty »ivnon eival va
Boebel v cuviotapévn Tmv dlo
duvapewmv. I 1o Aéyo outd
TOOERTEIVOUPLE TOVG POQE(S TV
duvdpsmv pEYOL v Ouvva-
vinBoiv.

1) CUVEYELL PETUPEQOVUE
tig do duvapelg v oTOVG
qgopelc Tovg #ut pe ™ péBodo
oU na@unnho\rgﬁ:uuou Boi- Ewdva 3.11
OXOVUE TI) GUVLOTCYEVT) TOUS,. Tooggoia oTeQeoy

Katdmy TQOERTEIVOUILE TO we TV enidgaon dio duvipeny
@opEa NS OCUVLOTAREVNS,

@omov va TjoeL ) oavida oto onueio O.

Av 1000 ®eEpdoovpE T oavida and to onuelo O, Ba TagatEoovE
G 1) oavida Oa woppomioel. Avté onpaivel 6t 1) oavida déyeTan and 10
%ol e Stvopm avtiBem mg ouviotapévng tav dto Suvapenmy.

T yivetaw Gpog oty TEQITTWOT ®atd ™V omola ot oavida aorovyTol
oo apdhinhec duvapeLs:

Mmopoiue va eqaopdoovpe Ty (due pébodo;

H amdymon eivar oy1, SétL 600 o v mpoexteivoupe dU0 mapdhinhes
evBelec avtéc dev TéUvOVIOL, e ATOTELECUN VO UMY ITOQOVIE V(L EQPUQ-
UOCOUUE TOV ®HuvEva Tov Tapulknhoyoduuon, o oroiog £dmae Ao oTov
sponyolipevo mpofinpanopd.

I vo aravnjoovpe otov mpofAnpationd avtd, Ba mpémel va foovpe
mahL T ouviotapévn Tov dto duvduswy, dnhadi va vrokoyicovpe:

® 70 PETPO TS

® TO POQEX TG

® T POQG TS %atL

® 1O ONUELD EPAOROYIS TS,
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- Ledyog duvipeay -

Ag epevvijoovpe

Koepdpe otig drpsc me
ahovpuvéviag pdapdov wirove ¢
ToU o¥oM%oU EQyaoTnEion diio
Paon (S0p to zabéva) omy pa
GrEn nul T€00ea Bdon otnv
Gihn dron. IIéon dvvaun a-
orelTan ovvolrd oty pdpdo;

Zm ouvéxeila maipvoupe éva
SUVOUBUETOO %UlL TEOOTO-
Bovpe va 1o petarivijcoupe oe
diagopes Béoeic, dote va
LO0QEOMOEL OF €va onueio, €-
ot O, dmwg gaivetal oty et-

#iva 3,12 ) Ewdva 3.12
Iowa eivar téte 1 évdeiEn Heigupa yia rov xoadiogiops mg ov-
TOU SUVAUOUETPOU; VioTapévng diio magdrinioy duvipeny

Katémy maiovouvpe éva yd-
oaxa ko pe ™ BorjBeia evég gikov petodpe Tic WTOOTACELS TOV anueiov O
0 TS ArEES ™S 0GRSOV,

T mapatnoovpe;

And 1o melpapa ov wdvaye
damotdivoupe 6t n dtvapn F,
OV LWOEEOTEL TO oUoTNG, EXEL
ILETEO (00 e TO PETOO TS OUVL-
otapévine Tmv o opoemnine-
dwv, Tapulijlev wal opdppo-
v duvdapewy, diadg

F3 = FO}.= Fl'i" F:, (o O1-
gubuvon pe autég rat pood a-
viibem) pe avnijv mg ovviotaps-
V1S TOUC. YFa

TN va foebet, éhog, to on-
neto egappoyic (0) e diva-
unc F;, Oa mpénel va eqap-
pootel to Bedpnua Twv pondy ato onueio O, CipEOVA e To omolo T ou-
YHEROLUEVT TEQITOON TOOXRVITTEL:

eomij e divayng F, + oomi mg diveyng F, = pomi me dtvaung F,,

onhadi - Fy ¢ + Fy €y =Fg,* 0

&, F
1 Fr b =Fr b —=—
¢ F

L, av 1P0oHECOVUE OTOUE TUOUVONAOTES TOVS cplBunTée (BupnBeite

hiyo g WdLdmTeS TV avahoyudy ad Ta Mabnuamd... ), ToorinTel Su;
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- Levyog duvdpewy -

A F
e , 6movl +4& =L Agu

{,+¢, F+F,
‘l+12 F]"‘Fz
F, EF,
lfz = g Ho El = g
F1+F2 F|+F2

An6 g Tehevtaieg oyéoeis Pofoxovpe TV omdaraon mg divaung Fy; a-
76 Tic Aroec Te odfdov, dnhadi mooodiopitovue To onueio e@uoNoYHg
TS OUVLOTOUEVNS TOV 00 BUVANEDY.

To onueio autd elva exeivo ad 10 0mol0 PTOPOTRE Ve XOEUAOOUNE TN
PGP0, HOTE Vi LOOPPOT|OEL.

Av, Téhoc, om oavide mg ewrdvag 3.13 aoxotvia dto duvduels opoesi-
nedec ohhd avripponee, e To (SLo oxemTinG TEoXUNTEL 6TL TO UETEO TG OV-
viotapévng divetar and m ogéon Fy;, = F, - Fy, tav n dbvapn F, elvan pe-
yahvreon omd m dtvapn Fi.

H dievBuvon g F; elvan idue pe m dretBuvon tov H0 duvapemy, wal
1) Pod g eivar (S pe ™ popd g neyolitegng divaung.

T va Pootipe Gpmg To onuelo eguopoyis ms O, egagudtovpe xo whht To
Bechonua TV QoY wg 70 To anuelo O (onueio egaguoyis g CUVOTAREVIIG):

Fi-d,-Fy &, =Fy 0,
ondte f_] =E wou €6y =E.

‘Onme ®oL To Tavo:

-, F,-F, 1
b, F)
F F.
b=t ot g =f——— . Ewéva 3.13
F,-F, F,-F Zuvioropévr) ddo mapdhiniov
1 oakin

®at avrigpomwy duvdpeny
H cvviotapéyn ddvaun Poiloxetan

TOOC TV AEVOA TS pEyaiteonc divapne, 6rwmg gaivetal omy ewova 3.13.

Tpaguafj pebodos yia va evroniGovue To ONUED EQAQUOVIE TS CUVIOTAUEVIE T~

pdAAniwy dvvdueow (opdooomaw 1j avripgomwy):

® [Tpoexteivovie T pixp0Teon dvauy, Gate va yive fon ue t peyaliteon.

® Me avriflets) good amd avoijy g peyalvtepns divaune gpéovovite Eva Tuijua (oo
lte T pirpdrepn ovvaun.
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® H evbefa mov eviver ta dxoa tov tunudrwy mov raraoxevdoays Téuvel iy od-
Boo oe éva aqueio O, wov eivar xat to Cnrovuevo.
Ag doxudoovue......

Ag ntpooéEovpe

Tl va wogpomioet éva odpa pe my entdoaon mohhdv Suvdpewy mov
TEVOLY V@ TO TEQLOTREPOVY, TEETEL TO GOQOLOUK TV Q0T TV duvdjie-
WV OV TEVOLY VO OTEEPOVY TO Odpae avtiBeTa e ) POOA TWV SELXTWV TOU
Q0A0YLOU va elval (00 pe To ABEOLONE TOY QOTWY TV duvdpewvy mov
TEVOUV VO OTREYOUY TO Odpa CUUPOVA pE T @O TV dEXTHY TOU
0kOYI0U,

M) 7 =Me~N, | 1 | EM=0 (3.5)

Ag EQUOPGTOVNE TO MUQUTGAVED

1o Iagaderypa

Avio gpydreg petagegouy éva abpa Baoovg S00N #pejaousvo ot Lo o-
Par} 06Bdo, oL cxovpTd e TS drpeg ™ OTOVE MHOVE TV Hio EQYATWV, G-
TS QUIVETAL 0TO TURaRATL oyjua. Av to wixog m¢ odfdov etvar 2 m, oe
moL6 empeio me pdPdov moEmeL va ®OENAOTE] TO TN, GOTE O Evag eQydmg
va zovfald fapog 200N; :

"Eotw 6 10 opa vpéuetal ¢é to onueio O.

ve

To odpa Bapog SOON, petagéoeton and Toug o eoydrec. Epdoov o é-
vag epydmg ba petagépet ta 200N, o dhlog Ba petapéper to véhouTo,
dmhadi] ta 300N,

Av 1 anéoraon Tov fdgovg By =300N and 1o onuelo O eltvaun &) = x, 16-
T€ 1) amdoTaon Tov fdgovs B, Oa elvan 2-x.

To papog B=500N Boloretar tdvem oto onueio O, emopévac 1) pom| tov
(¢ TEOS CTO Elvan (o ue undéy.

Oempotpe Tig gomés Tmv Papav B, zm B, wg mpog to onueio O, oto
omolo ®pépaoay 1o fdpog:

75



KEDAAAIO 3° POIIH AYNAMHE KAl IEOFPPOIIIA
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H pomij Tov BAEOvS OV HETAPEQEL O EVUS EQYHTNS TEIVEL VO TEPLOTRE-
PeL ) 0GRS0 avTifETA e T POQA TWV JELXTAIV TOU QOAOYLOY, KL elvan:

Bl'é‘] = 3(]Dx (N 3 I'ﬂ).

H pomj Tou Paooug mou Heta@épet 0 Ghhog epydng Te(veL va TEQLOTQE-
PeLTN AP0 CUHEOVE UE T PORG TV dELKTV TOL QOROYLOY, %auL elva:

B, é,= 200(2-x) (N - m).

SUpEVE OpoS HE TO DEGONIC TV QOTWY I TNV LOOQQOTM TWY OTE-
QEWY COUATOV LOYUEL:

300x = 200 (2-x)

1 Tehmd: x:ﬂ = (0,8 m.

500
Emopévac, 1o Pdpog moémnel va roenaotel o axdotaon 0.8 m and tov
gpYaT), oL petagépel To fapog Twv 300N.

20 Iopdderypo

STV ToaMTdA, TOV 10EEOTEL 0 0pILdvTia BEo, 6mwg paiveTal OV
TApURGTM ELkéva, 1) Aduva éxel fapoc Bi=320N xa elvan ot Oéon A, o
Nomg €eL BGoog B,=540N »au efvan ot B€om A, xaw 0 ALEEavdQ0g Tov
éye1 Paoog By eivan om B€on E. TTdoo Papog £xel 0 ALEEaVOQOS:

Atvovran AO=¢,=3m, AO =£,=1m, zaw OE=4;=3m.

OemEOVLE TIg QOTES g TEOE TO onuelo O:

O1 pomég mov TE(VOUY va TEQLOTREPoUV TV Toaumdie aviibeta ne m
QOO TV BELATWV TOV pOAOYLOT ElVOL:

B, ¢, + By ¢, =320N - 3m +540 N - Im =1500N-m.

H pomj mov Telvel v TEQLOTOEWEL TV TOUUTAMG OUUPOVO, (E TN POpd
TV DELRTUWV TOU DOROYLOU Elva:
B3'g3 = B_"!. . 3m
ZOpgove Gpums 1e 1o DEGONILG TV QOTHY YLK THY LOOQEOTT TWV OTE-
QEMV OOUGTWY LOyUEL:
B;:3m=1500 N m
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- wévrpo fdpovg, eibn wopponiag -

I500N - m
n By= =500N.
3m
Enronévag, 1o fdpog tov AhéEavdpou eivar S00N.

3.5 Kévrpo fapovg - Eidn wogponiag

KaOe oreped odpo amoteheitan amd otouyeiddn oopnatidie. Kabéva a-
6 0UTa ExEL PaLa xan d€yeTal pa ehnnxn dtvaun amé m I'n. H Stvauy

avt ovopdtetal agog ot Bempoipe 6T éxeL wataxdougn deviBuvon.

Zipgova pe ™y ragordvo mapadoyr o fdpog #dbe obparoc eival To
amotéLeopa TS avalimons ™mg CUVIOTAUEYNS GAWY GUTHY TWY CTOLELN-
dwv Paomv Tav copandiny o Ta omoia amoteheital To amp, GTng Poi-

VETUL OTNV ELOva 3.14.

Ta otowyewmdn fdaon
elval Tapdhinheg duva-
HELS HoL 1) €VOECT TOV
Pdpovg evog audpatog g(-
val 1 ovvBeon Ghov au-
TAV TOV TAQGAA LY R
ROTARGOVQOV CUVLOTO-
oWy,

H cuvviotauévn dhov
AUTAYV TOV OTOLLELMOWHY
Papdv mepvd and éva
YUOUHTNOLOTLRG ONUELD,
OV OVOUALETUL REVTQO
fdpovg Tov gwpatoc.

Zto ®évipo fdpovg
netagépovpe auvijbmg
wot Gheg T duvdpers mou
AoROUVTUL O €V, OO,
Otay HEAETANE TNV LOOQ-
porict chhe now ™y wivn-
o Tov ®utd TIg peTaTon(-
OELG.

To mheovértnua av-
0V Tov onueiov eival 6-
TL, WHOUT] HOL OV OTOOQEL
10 CONA, LIS Opog va
gAldEeL To oyjua Tov, To
OTUELD QVTO TAQUPEVEL

T0 ido. e -
Ewtova 3.14

To papog oOpOTOS 1S TUVIOTEREYT]

TOV FTOLYELOHOV fopvy Tav sopatdiony Tov
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Yrdaoyouv TEQITTOOELS HELETNC XLVIOEWMVY HATA TIE OMOLES TU COIUOT
Oempovvral onpeloxd avILLEINEV HaL TOTE 1) pdlo Tovg elval CUYREVIOW-
névn oto ®.f. Ou duvdpers mov aorolival ota oopate ayedudlovral pe on-

neio egappoyiic 1o #.p. rovg.

Ag mpofinpatiotoipe

Iooppomiote €va ydounra 1e 10 SARTVAG oug. ENUEWDHOTE TIC OUVANELS
mou dE€yeTaL 0 YAPURUS 1oL TEOOTUOOTE VO EQUNVETTETE TNV 10000
TOV. ZTN CUVEYELL, TOTOBETOTE VD OTO YAQUXRA (et YOROLAOTL) (L.
[Tpoomabiote dhl vo LOOQEOMICETE TO CVOTHIA YAQUKAS —YOUOAATTL-
yo. T maoatmpeite:

O mpoodropLonde Tov zévrpov Pdoovs evig omuaTog eival, dmwg ruto-
hapaivoupe, mohvoiviem dudizacic. I to Adyo autd ®atageiyouvue oe
@hheg peBodovg, 6mwg Ba dovpe oy CuvEyEL.

ZuvijBwg o ®EVTPO Papovg EVES OPOYEVOTS OHUATOS EVAL TO REVTQO
ovppetpiag Touv 1 Polonetar mavo oe Evay dEova ovppetpiog tov (Quoye-
vég Aéyetau éva odua, dtav n murvdeTyTd Tov efvar otabegij o 6An Tov Ty
ExTaoy).

Ag mpofAnponiotovpe

Boe(re 10 ®évroo fipog tov mupuxdton opoyevadyY ompdrov:

ogaipa LOGTTAE VO TETOUY VIR mhdxra oyjuatog
TOUY VIR Thdna TOACCL opboyaviov
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Evgeon tov zévrpov fdpovg evig oopatog
Ag epevvijoovue

MMepapatind 1o REVIO
fapovs prag ratnyopiag
condtov, Ta onola Spmg
€xouvv do dLaoTAoELS, T.Y.
ULOC TAGARAS ARAVOVIOTOU
opinatos, PoloneTal pe
pébodo Tng dimhig avdp-
™mongs.

Drudtre pe €va YoeTovL
L ETLPAVELE ARAVOVLIOTOV

oyjuatog Onmg Qaivetal Eundva 3.15

oty ewmdva 3.15. Ipaxtindg TooTdloptopdg
IMdote évo oyowi wat ot #Evrpov Pdpovg

uio dron Tov d€ote Eva pi-

#00 pdpoc.

KOENAOTE TNV EMUPAVELL TOU YUQTOVIOU a6 €va onpelo A, 6mg gaive-
Ton o ewméva 3.15.

A6 o (d10 onueio avapmiote o oyowv( pE 10 PAOOS RaL ONUELHOTE Tl
vor ot ydoTvy emgdvela ) devBuvon AT tov oyowion.

ST1) OUVEXELL XQEWAOTE TV ETUPAVELL TOV YAQTOVIOU (Tl €VaL dhho on-
uefo A nou emavohapete my (dua Swadinaoio.

Enuewdote ko wdh ) dievBuvon AE, 1) omoie Tépver my moonyoupevn
devBuvon AT oto onueio K.

Stepedore T ydoTivy emgdvere oto onpelo K xoL otoéyte my.

T TopoTOETE;

ITig To eEnyeite;

To onueio K eivan 1o #€vtpo PAgovs T YGoTvig ETLPAVELIS.

Mmope( 1 néfodog T durhijc avdgmong va yonoworomBel oe pun

opoyen oopaTa;

Ag mpoogEovue

To #évrpo fdoovg TwV omd-
tov pmopel va Poionetal péow 1
€E0 ad Te OOPOTH, GTWG (PAIVE-
TOL OTLS EHOVEG.
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POIIH AYNAMHE KAI IZOPPOIIIA

- wévrpo Pdpovg, xal tooppowia evig ohpertos -

3.6  Kévrgo pagovg xar wwoggomio evig odpatoc

"Eva oteped oopa propei
va wogomnel, Gtav oteile-
TaL OF €vaL 1] OF MEQLOOGTEQC
onueia tavw oe éva opLié-
vio enimedo, Omwe paivetal
otV ewdva 3.16.

Av tipa Bewortjoovpe €-
va 1pimodo oxapvi nay &-
VOOOUNE Ta ONpEle EXaQc
OV, OV fplorovial oto opt-
Covro zal hefo ddmedo,
moxrvnTEL £va Toiymvo, To
omoio ovopdLetal Baon oTij-
eLENg. 6nwg paivetal oto
o 3.17.

To eninedo aoxel ota
Toit onpeia enagiic Tov ok-
natog pe to ddmedo A,I'A a-
vudpdoeig (duvdpeic and e-
magn), oL omoleg eival xota-
#OQUQEL.

Av mpoonabijoovpe va
HEAETHOOVE TNV LOOPQOTICL
Tov gxapviod, Ba diami-
oT@oovue 6t to fdgog Tov
B zait n ovviotapévy tov
oLV avTdpdoewy mpénel
v elvon duvduers (oov ué-
TOOU ol avtiBeTng vatev-
Buvanc.

I'a va ovpfel avtd, n ov-
vigTaugvny divaun tmv toudhy
avudedoewv Toémel va foli-
O%ETUL OTNV (DL ROTUXGOL-
@M pe to Pdoog, drme paive-
TaL oy ewove 3.17,

Euwtdva 3.16
looggomia drigopwy orepedy

Ewdva 3.17

Toogponia ovegeot pe toia onpein ovijpiEng

Agv givan Stoxoko va xatahiEet HUVELS OTO TAQUAAT® CUUTEQUOGL:

Lreped odpa, o omoio otnpiterar mdve oe éva Leio o opEovrio emi-

nedo, Woggomel, 6Tav 1) xutand
TOV 0dpatos Téuver T Paon otjoErg Tov.
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- ®évrgo Pdgovs, xay 1oopponic evig odparog -

Ag mapatnorjoovue éva
TEQOTEQL ®etbdg TepmaTdet.
Ze #abe Prina 1o mEQLOTEQL
Twvaler xe@ah ®ow Ao -
0w %0 EPTOOS, £TOL MOTE Vit
routdel To ®évipo Pdpog
1oV mavw oty gvbeia Tov
nepvdel and 1o Té6dL oTo
omoio omolCeTat,

Ewdva 3.18
Ag EMEXTEIVOUNE To megotép drav meprartdel, Poioxer Tod-
MO VI LW00PPOTEL

[Taipvoupe pua ogaipd.

[TpoomaBotpe va L00Q-
QOMCOVIE TN Opaipa OTIg
TOQURATO) TEQUTTMOELS:

a. [Tdvom oe o prdh.

B. [dvo oto Bpavio.

y. Méoa o€ pua zouma.

Kdvoupe to (dlo pe €vav
#ivo, otneiCovidg Tov 0t0
€dugog:

. Me vy zopug.

f. Mg v mapdmhevon &-

mpaveLd,
y. Me m fdon tou. Ewdva 3.19
T rooaTnOOv|LE: ALGQODES TEQITTHOELS LOOQOOTIAS O@ai-

QUS HAL ROVOL.

STy OO TEQITTWON 1 OPAiD® 1 0 KOVOS LOOEEOTOVY OTO opLLo-
viio eninedo pe erdyrote onpeia enagis. Av 1 ogaipa 1 o ROVOG
amoparouvlotv ehdylota axo 1 B€on wopeoniag, dev EavayvopiCovv
amy apyxl Béon tovs. ' avnj Ty TEQLTTWON 1 LO0EQEOTTLC TOV TMmIL-
v ovopdletal aotadis.

S deviten TEQIMTWON, v 1 OPUipU 1} 0 ROVOS EXTOATOVY (6 T
B€om Te YIS LOOQEOTUS TOVS, LG0EEOTOTY OF pa vEa DEom. X avni
TV TEQITTWON 1] LOOEEOTI®L TOV CMUAETOV OVOUGTETAL ovdétepn 1| a-
dudgpoon.

Téhoc, oy TOIT) TEQITTWON, AV 1] 0Qaioa 1j 0 ®wvog amonarpuviolv
Aiyo ané ) B€on woppomiag, Eavayvolovy oy aQyur B¢om Tovg. I’ av-
T TV TEQITTWON) 1) LOOEEOTC TWV CONATWY OVORGTETOL gvotabic.

O Padude evorbeLag eV6S OMUATOS HETOLETAL ILE 1) yovic #oTd Ty
OTOL0, OTOEPETAL TO OWHC, HoTE Vo avatgamel. H ymvia avn) gival T6oo
ueyaAiTeEON, 600 KeuNAGTEQN Elval TO #EVTQO Pdoovg Tou OOPUTOS RO PU-
ol 600 neyahitepn eivor 1 fdom omieiEs.
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- wEvrpo Pdpovg, ®au wwopponia evig cHpatog -

Ewdva 3.20
Ioogponio xporiov

Téhoc, ag Bewprioovpe 1o wiPdmio g edvag 3.20 zou éva onueio ava-
TOOmis A.

Ou duvaueis mov aonotvrar oto ®Paitio 6rav agyCel n avarpomy eiva
N avidoaon F, oo onueio A, to Bdooc tov B xal n ddvapn F, mov aoxoi-
HE, DOTE Vo avatoépoupe 1o %ifdto. O QOTES TV SUVANEWMV CUTGHY 1)g
TEOGS OTo onueio A eivan aviiotoryo:

M] =B Xy
M2 = F ¥ Xz
M3 = FA i 0
; 5 M,
To mhixo tov pomdy =5 (3.6)
2

0piCet 10 fabpé aogdleias, Tooxeévor 1o #pdTo 1 yevindreoa éva
OTEQED OO, VO LNV vVaTOOITEL,

Ze o evotad wopgonia To mhixo autd eiver HEYQAUTEQO TS pOoVd-
dag, didu téTe 1 pomr] Tov Bdgouc eivar EYOAITEQN (TS T Qo TS Stivae-
NS 1 omola Telvel va avateépel éva odua. Me ™mv exidoaon g pomig
Tov fapoug progei 1o xPimo v emoToéyet oty Béon wogpponiog.

“Yoteou and peréreg éxel diawmorwbel ém 1 LWOEEOTU EVOE GIITOC
eivon meploodrego evorabhic, oo ueyartiteon eivau n fdon onjoilric Tov
ROL EMTAEOV GO0 MO yopnhd elval To ®EVIRO Pdpove.

Zulnmiote Tig TapHaTo TEQUTTIHOELS TC ewmovag 3.21.

Ewdva 3.21
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s Eeutioeg xpofinpariopof COEHOELS -

EPQTHZLEIX- IIPOBAHMATIEMOI-AZKHEEIE

3.1 To pérgo g gomis g dvvaung F wg 7Qog 10 onpeio O eivou:
o.M =F.(0A)

B.M =-F. (OA)
.M = F (00
3. M= - F (00")

[Towx and tg nepandvm TQOTACELS elvau 1) owoni ;

3.2 v wégra Tov dupatiov cov aoxeitar dvvaun F, xou ) wégra dev
TeQLOTEEéQeTar. Avto avuPaiver Sudti:

a. H dtivapn téuvel tov dEova TEQLOTROPIS.

B. H dtvapn aoxeitar os peydin amOOTOon s Tov dEova TEQLOTROMIC.

Y- H dtvaun etvau tapddinhn moog tov GEova mepLoTpOmIic

[owes and Tig mpotdoeis eivar havbaousvec.

3.3 Amopoxgivovpe éva odpa and 001 wopponiag Tov.
Avrioroiyioe Ta anoteréopara TS 0QLoTEQT|S OTIANG pe ta eidn g
Logeoniag oTn deErd oTijin:

Amoteléopara Eidn wogppomniag
a. To owpa emavégyetar omyv agyux O¢om Tou, Aotathic wooppomia
p. To oodua amopaxoiveral A0E(S EmoTOOP. Evotabig wopponia

¥. To ovpa mapapéver axivito om véa Déom. Ovdéteon wooppomic

3.4 Lro magouxrdro opjpe gaivoveal ot
toeis Béoels evig mipyov and ond-
% Inpewdore oe wowe Bon o mip-
yog €xeL:

a. Adudgopn woppomia

f3. Evortabh woopgomia

. Aotath] wopgomnic.

Awtohoynote TS EmoYEC oag.
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- EQWTYOELS apofinpetiopol aoRHOELS -

3.5 log Oa Poeite o xévigo fagovs axavoviotyg whdnag; Na meprypde-
e 0 orddra mov Ba axolovbijoere.

3.6 MehetijoTe TIg HU0 TEQUITOOELS woggomiag, 6r0g QuivoviaL oIV
nogundto ewxdva. Eivar duvaréy va 100QQOTOVY 0L D0 PROITIQES XL

0TS U0 TEQIETOOELS;

3.7 ELéyEere oti ota tpia
dimhavd oTiypLéTvna oL
pomnég huagpépouy;

255

3.8 INati 10 heogopeio war Ta QoETNYA £xovy peydhe TIpoVIA;

3.9 Toiu qopTNyd autoxiviTa £X0VV TOQHGQEL OF EVAY avipopixs dEGpo.
To xévtpo Bagovs Tov avroxvijTov £xel onpeindel oTic axoves. Qo a-
vorpomel xGwolo ané T guroxivite xat woio/a Oa eivar avrd/a;




KE®AAAID 3°© FOIIH AYNAMHE KAI IZOPPOIIIA
- epuTioels agofinpatiopoi aoxjoeic -

3.10 Zupmhnedote 1a Revd 0TIS TAQUXRATO TEQUTTHOELS LOOPEOMIUS evig
doraprov apeinréov Pagove:

rl-—o.th——p *— 05m—>|

¥ e
4N 0.2m —hj_\fi—o,a‘ﬂ N F

3.11 Zvo umhave oxijpa o ya-
paxag €xel pijxog 50cm
®ar eivar Pobupoloyn-
REVog ®aTd deonijporta
Sem. Metrallxoi dioxor
éyovv tonoBernlei dnog
QUIVETAL 0TI MEQIATGH- B
oeig o zon f. Ko otig ddo
MEQLATOUELS 0 YAOURAC
Loogponel. AmodeiEre Tov
MOQUTAVED LOYVOLONG Le
pofnpoanreg oyeoels.

3.12 H emdva 3.3 (oeh. 62) deiyver toeig dragopetinés Béoeic Tov mevrah
evig modnhdrov. Edv to onpeio epagponic g divaung oro mevrdl
QREYEL A6 TO XEVTRO TOV 0doVTOTOV digrov xutd 20cm %o 1) dvve-
un wov eqopuotetror oe xdbe nepintwon eivar 25N, mdon eiva 1
pomi g dUvaung oe ®abe mepinTmon;

3.13 To Pdapog mag opoyevoig
doxov eivar 100N. Me tnv
exidpaon tov fdgovg B,
LTOPEONEL 6TWS PUivETUL
oto oYipe. Anaviijorte
0TI TUPURATY EQOTHOELS:
a. [Téon elvar n pom Tov
paoovg Br;

f. ITéoo eivan 1o pérpo Tov
Bi;




KEDPAAAIOQ 39 POIIH AYNAMHEI KAI IZOPPOINIIA
- epurijoels npofinpariopol aorijoelg -

3.14 Z1n dumhovi| etvova o yd-
puxag €yeL fapos 10N nan
eivar fabpoloynpuévog oe
enatootd. Av npepdoere €-
va fdpog tov 3N xaL otn-
piEete 10 ydpaxa 6mwg
QuiveTaL TNV ELROVU, TL
o ovpfet;

3.15 Mo ®»oxéhe wovfoldel yopa e TOV ®1TO TS ILE TO RAQOTTAHL, -
OGS PUivETAL 0TV ToQUXdTo edve. No vmoloyicete 11 dvvapun pe
TV OTOL 1) XOTEAG UNHWVEL TO RUQOTTAHL.

B

3.16 M yéquga €xeL fdagog 20.000N, pjxos € wa otypileton o€ Ho orihove, G-
TG PUIVETOL OTITY EXOVEL 11 YEQuoa oTopdtoe éva autoxiviyro A Pdoovg

10000N o€ axéotoon ; amo 10 uQoTeQs Gxgo. No vohoynototy oL duvd-

pewg ov déxovran o dio ordhor. (H yégupa Bemgeitar opoyenic).
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KE®AAALIOQ 3° POIIH AYNAMHE KAI IZOPPOIIA
- epuToElg apofinpatiopei aoxtoeig -

3.17 Yrohoyiote tn d6vaun F mwov déyerar 1 doxdg(vrooriotypa) oty
euove ov arolovdei,

3.18 Ané pa teTpdyovn mhdxa
mhevpds 10cm agageiton é-
va oo To TE00eQa Tpiymva
oV oynuaritovy oL drayi-
vioi ng. Nu foeite ) 0éon
tov ®évrpov Bdpovg g
WAGRAG MOV GEPEIVE.

3.19 Mz opoyeviig emgpdveln oe
oyipa I' éxer nig hwordoerg

| MOV QUivOVTaL 0TO WOQARG-
o ojuae. Na poeite o xé-

vreo Pagovs Tig emugdverag.

3.20 Opoyeviig pdpdog Pdgove
B=50N wopponei oe og1{o-
vuia Oéon pe ) Porjbera evig
oyowLoY, ortmg deiyver 1 -

- wova., Zro onueio K xpéuetm
oope X fagovg B; =10N. Av
o pijxog 11s pdpdov eivan
L=4m, n anéoraon AK=3m
®ar 1 yovia g=30" {nrov-
vraw: a) 1 tdaon T Tov vij-
patog, ) n divapn mov a-
oxei 0 Toiyog otn pdpdo oto
onueio A, <
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KEDAAAIO 4" AYNAMH KAI KINHEH
- To aiviypa vyg rivygons -

KE®AAAIO 4
AYNAMH KAI KINHZH

Zryv Apyaia EMdda mapdiinla e tov vymio mvevuarixs moimioud (Pido-
agoquixés oyolés, Gfarpa, Olvumasf 16éa, Emorijuee, Téyvee xau tdoa di-
Aa) gaiveran o efye avamrvyBel xou jea poogj Teyvodoyias yia tyy omoia &-
Adyrora modyuara yvweilovue ofjucoa.

Evderxtind avtijc Tijc teyvoloyiag efvai to slpnua and éva apyaio vavd-
yio (etxdva I), mov guidooerar oto EGvixd Agyaroloyind Movoeio. Ava-
ovipbnxe and YPagddes ora avoryrd twv AviixvBiowy otic agyéc Tov ai-
Ve (.

Amoredefvan and éva eEaipetind molizioxo ovotiua odoviwTdy tpoydy xal
dagpootxay yoavaliy. Exionua éyel xarayoage! ue iy ovouacia «Aotgo-
Adfocs, emeidnj pdidov modxrertar yie vymiijc axpifeias aorpovoutxd doya-
vo. Advamgeneic "Eilgves xar Eévor emomijuoves épovy neietijoer 1o napdevo
avto evonua xal Exovy Tooarathjost morAéc pooéc ue ™ Porileia the oiy-
yoovie Teyvoloylas va to avaxaraoxevdoovy. Na tyy avaxaragxevij tov
{ewava IT) yoeidatnxe va axtivoyoapnlel oe etdixd spyactijoud.
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KEDAAAIO 4° AYNAMH KAI KINHEH
= To aiviypa tng zivyong -

4.1 To aiviypo Tng riviong

O xéopog yipm pog eival Evag réopog xi-
IonG...

O aBintéc 1péyovy otovg otifoug, Ta
aUTORIVITO. ®IVOUVTaL 0TOUE OOOROVS, Ta O
epomhdva duaoyiCovy Tov ovpavd, Ta nhe-
wrpovio otpoPihifovral yiow amd Tov Tueiva
Tou atépov, Tea Tov diafdlers autd To Pi-
phio xuveloan pall pe m I'n ovppetéyovrag
oto oévao TaEid e yipw und tov "Hhwo. H Ewdva 4.1

#{VION) PUIVETOL VO E(VEL OTO OVUTCY Ut oe-  AvemagdoTaon atépov Tig

oapiaom gy, vhng

Ewdva 4.3
Ewdva 4.2 “Eva “axivnro” dévrpo exnte-
. TuEldevovrag Pipw amd Tov 1jho Lel modhdég mvijoelg (moleg;)

Ewova 4.4
Kdmrowes and tig savijoeig mov ovpfaivovy yipw pag

Tu anoPodc onuaivel, Sume,To yeyovog 6t éva aopc xIveital;

4.1.1 Zdotqua avagopds - O@fon

IMpoxewévou va pehenioovpe ) O€aom rat Tig %vioels twv dudgpopmy
TONATOV, TRENEL v dLarégoupe avbaipeta évav magamoenti, 0 ooiog
vroBgrovpe 6T elval arivitog, #al peketdpe wg Tpog autdy ™ Ofom rat Tig
xvijoels tav dudgopwy owudtmv. O magamoentic avtde ouvdéeTal pe éva
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KEDPAAAIOQ 49 AYNAMH KAl KINHEH
= To aiviypa tye wivnong -

OVOTNE AVAPOQRAS TOV TUOLOTHVE-
TaL pe ovotnpue aEévov xyz. Ay
B€Lovpe, yio mapaderypa, vo peke-
TNOOVRE TS %IVIOELS TOU OU-
Patvovy oty emgdaveia me e 1
®ovtd o' avti, 161e malpvoupe we
avomua avagoods ™ . Oempon-
e dnhad 6t I'n efvay axiviym wo
6T 0 TapuTNENTC OTERETAL (-
viirog ot I'n. Av Béhovpe va pehe-

moovpe v zivnan g (diag e Ewdva 4.5
I'ng, emhéyovpe we ovomua a- H I'n o gotoypuagia
vagoedg m.y. tov "Hho. Exeudr na- amd Hopupopo

VEVOL 000 0to olpsay dev eival o-

#IVINTO, BLOL Ta CVOTIHRATO. Avapopds eival oyenrd. H emhoy Tov ovoni-
narog avagoods xabopietal pévo axd my droym me amhdmrac Tmv eEL-
owmoemv mov Ba Tpoxtyouy wmd ™ HELETH ™ nivnong Twv cwpdrwy. Emi-
A€youpe, dnhadi, exeivo 1o ovompa avagopds, To omolo Bu amhomonjoeL
600 10 duvaTdY TEQLOOGTEQD TIE EE10GIOELS TTOoL Ot aporipouy,

Mo rapdderypa,
®{vnon Tou oxihov oty
ewova 4.6 elval apretd
o amAd va pehetnOel
Ao TOV TOQUTNENTY
nov Poioxetal péoa oto
Payévi mapd ond exel-
VOV IOV OTERETUL OTO
doduo (yuard).

H 0€om evic oopa-

105 ®afopiCetan and to Ewdva 4.6
dudvvopa Oéone 1. Ad- H emihoyi tov xardiinhov svonijuarog
vuopa Béomg elval exei- avagogds amhomoiei Ta mpofirjnara zivnong

vo 10 dudvuoua o omolo

ouvdEeL T0 owpa ov eEeTdlovpie e Eva oloTnIa avagopdc (rat eldixd pe
™V agyn Tov ouvteTaypeévoy tov). Mooxeipévon va eviomicovue ) O€oy
evOg avurelévou oe e evbeia, yosaldpaote pévov évay oofpd. O o-
otBpuog avtds eivan n alyefou Tyuj Tov duavionarog PEong otov GEova
x'x. H azéhom ] tov apiBpot avtot exgodter myv axdotaon tov avi-
AEWUEVOU 0mt6 TV ayn) Twv aEévov, eve) To medonué tov xabopitel av Hu
Boloxetan deEid e aoyiic Twv afévav (Betinde nudEovag) 1 QOLOTEQ(
avtig (epvnurds nuudEovag).

Zmyv ewdva 4.7 n BEon g yuvairag eival n x=+2, yeyovdg o onuai-
VEL OTL 1) atSotao g and ™y apyj Tov aEévev elvar 2 povddec wikove
(.. u€roa), eva 1o Betind mpdompo delyver 61l foloxetal oto OeTInG -
aEova (deEud me aoyms).

Ouoiwe 1 Béon x=-3 Tov ayopiot onpaivel du 1) undotami Tov eivar 3
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KEBAAALIO 4° AYNAMH KAI KINHEH
- To aiviype tng rivnong -

Ewova 4.7
H 0éam evéc oopotog oe pua evbeia xobogiletal amd pua CuvTeTaypévy X.

HOVadES wirovg %o Poloretar apiotepd me ays (aovmxdg NudEovag).
H Bgom oro eninedo zabopetar amd dio atBrovc X,y;, oL 0700l Opoing
£1POACOVY TIC chyefOIres THES TV CUVIOTWOMY Tov dlavicpatog BEong
otoug dEovec X'x #au y'y. Ty ewrdva 4.8 1) Béon tou wholov elvan xaboor-
ougv, av yvmpilovpe Tig THES Xy KUL Y},

$T0 YHEO ATALTETAL 1] YVHOON TOUOY AOLORGY Xy, ¥y, Z;, OTOS eVR0A
damotdvoupe amd v ewrndva 4.9.

(‘Omwg eivan YVmoté ard o Madnuatixd, ou apiBpol X,y,z, ovopdtovra
Kapreowavés ouvTeTaypéves).

Ewova 4.8 Ewdva 4.9
H 0éon tov mhoiov nabogpitetan H Béon tov aegooxdpovg rabopitetar
o HU0 CUVTETOYREVES X1,V . Ao TPEIS CUVIETUYIEVES X,V .2 .
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KEDAAAIO 40 AYNAMH KAl KINHEH
- To aiviypa tng ivnene -

4.1.2 Kivnon =ox noepia

‘Eva odpa wveitan, Stav
O€on tov akrdlel yoovindg wg
OGS ZATOLO CVOTNHE UvVaLpo-
odc. H alhayi mg Bomg empé-
OEL ®UL TAVTOYpOVY ahhayn otig
OUVTETAYUEVES TOV TNV #abo-
piCovv.

ZTO TUQAELYT TNC ORUNLE-
00g TO TOVI-GLoYO veiton oye-
TG UE TY oraiépa, St 1) 0é-
on Tov ahhaler SiadoyLxd.

Ewova 4,10
H évvoua mc noepiac ovvdse- 10 odarnpa avagopds. Tng oxaaégs to -

TOL e T apeTafhnTo e Bone vi-@hoyo mveiray, Sudn n Oéon Tov arhdter.

EVOS OORATOS 1S TROS KATOLO CUOTNjict avagopas. "Ero, Oa Méue du éva
OMUC NEERET WS TPOE XATOLO oo avagopds, étav 1 Béon Tov mapa-
HEVEL yoovind otabeon.

KINHZH: aiiayij Oéons (wg 7pos éva oviotnua avagoodc)
HPEMIA: orabzodrira Ocons (ws moos fva ovornue avagopdc)

Oa mémel Witepa v TovioTel 6 Eva OUYREROUUEVO OWpa eivar du-
VUTOV Vo QuiveTal KvoUpevo 1j axiviro AVEAOYQL pe TO OUoT N Ovapopds
OV % ONOUOTOLOULLE.

Z10 mapdaderypa mg ewdvag 4.11 o ydroc eivar anivnrog oxetird pe Tov
0dMY6 Tov opfuaTog, ST N peTaEd Toue AMGOTOON TOQUUEVEL ApUETARANTY.

O dvbipwmog Spmg mov otéretal oto metodpduto avihappdveTol to
YaTo va rveital, St 1 peTaEl Toue amdotaon arhdler. To epdrnua “t
RAVEL OTNV TOOYPATIRGTTA O YdTog:” dev EYEL VOnua, dudt n wivion #ow 1
noepia eivan Evvoleg oYETIHES 1o mdvTote O TOETEL VUL OUVOEOVTOL E KA~
TOLO CUOTNICL AVOPOOEL,

Ewdva 4.11
Avihoya pe Tov mogatnenT o ydrtog gaiverm va xiveitar 1f va eiva axiviTog.
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KEDAAAID 4° AYNAMH KAl KINHEZH
- To aiviype 115 zivyong -

4.1.3 Tpoyd

Av eVOHOOUIE PE L Yoo To ouvoho Tmv BEcewy amd Tig omoleg
SufoyeTat To %N Td, TOTE 1 Yo auti mov Ou mporipeL ovopdletan
1QoyLd. Avdhoya pe To (d0C TS TEOYLAS OL XIVIOEIS duorpivovral oe evbv-
YOULES KL OF ROPUTUAGYQARIES, EVE) ELOVAT] TEQITTWON) AUUTUAGYOLIN S
xOMONE eival 1) Uk, oTV omoia 1) TEOYIE TOV %WTOU EVAL N TEQUPE-
peL EVOE rizhov.

§ IO

s
=

Ewrdva 4.12
H pogyn] g T0j(1ds eEuQTaTaL Ao T0 CUOTNG avVagoQas.
H tooyud g Lehjvg pe ovompa avagogds T I'n eivar oyedov xuxhzn,
evé pe ovotnue avagopds Tov “Hho eivar ehiroerdiis.

Ot évvoies: B€om, xivon, noepia, Toyd, eivas oyetnég. Anhadi, mdvra O
EEUOTHVINL UG TO oBOTNUC m‘rmpég&g 10 OO0 ¥ONOUYLOTOLOVHE YLct T UE-
Lén TOVG.

4.1.4 Merarémon - Avdotnpa

Sty ewdva 4.13 o mayodpdpog duayodget o Xapmiln Toyud petaEy
tov Béosmv A xo B, o1 omoleg zaBopiCovrar and ta Siaviopata B¢ong T
wou T . H peraBolaj me Béong tou maryodpdpov xafopileta amé to dudvu-
opc At (dnhad and ™ davvopati dugood Tovg), To omolo AEyeTal pe-
ratémon. [Toogavec To didvvopa g petatémong Oa ouvdéer mdvra Ty
apyue xen ™y teku] BEon Tov vnTov, may Ba wyder AT = T3 - 1

To ouvolixe wijrog T TEOYLAS TOV Teryodoo|ov ovopudletal idoTnpa s
®ouw yevird dev TauTiCeton ue 10 PETRO TS HETATOmONE,
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KE®AAAIOQ 4° AYNAMH KAl KINHEH
- To aiviyna 1y¢ #ivnong -

T evBiypap-
HES POVO ivijoeis
®UL 6TOV 1) @opd
™S xivinone dev
ahrdler, 1éte 10
HETOO TNE pETATS-
TLONE ROl TO udh-
ompa aplpnuxd
tavtiovral, énmg
prémovpe oto na-
OGOy T™NE E1Rd-
vag 4.14.

Ewtdva 4.13
To dudotnpa s xaw q HETOTORION Ar eivan dvio Srago-
DETLXA peyed.

Ewdva 4.14
g evbiygoppeg ®vijoers 1o pérgo g HETATOmIONG %L To didotnpa Tavtio-
vraw. Extiog av...

To aydou mg sixdvac 4.14, xov £xeL Pydhel o onvho tov TEQIMATO, HI-
veltar evBiyoaupa. To dudompua s wov dravier eivar (co HE TO PETO TOU
dlaviopatog e HETATOMTION AT,

_:q-_.._.__)

2

Ewdva 4.15
«0TaY 1 Qod Tng vivnone avToTeéqetal, To dudoTnuo s efvar peyakirego
and 11 perardmuon.

I 1o #opitol Spwg e eiovag 4.15, emedn n gopd m™m¢ #ivnoric Tov a-
VILOTQEPETALL, TO OLAOTNUEL %aat 1) ueraromon dev tavtiovrar. Enc wepurrd-
O€LS QUTES TO ddatua eivar HEYaMiTEQO €S TO PETEO TS HETATOMLONS,
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KED®AAALO 4° AYNAMH KAI KINHEZH
- To aiviypa g ®ivnons -

Livrond......
MetaToman AvdoTnuo
Arcvuopamiro péyedog Movépetpo péyebog
EEaptdral amnd Ty agyirt ®oL my tehx] O€om EEuprdron rau and
e GyL o Tig evodueces BEoELS. ug evdudpeceg BECELS.
T evfiypappeg vvijoeLs 1 ahyefor T
TG LETUTOMLONG OTOV GEova wiviong Eiveun mdvre Benrndg aptpog.
wropel va elvon Betndg 1 apvTrdes apLipoe.
Ac eqaouoTOVNE
¥ Kafopuopdg g Béong

1. H Béom Tou modnhdm mg E1x0Vag 4.16 »abopiteton ad To ddvuopc
Bgone Tov T, . Eneudij n zivnonj Tov yiveTal o€ pue didotaom (GEovag x'x),
10 diudvvopa BEong Ba €xEL oUVIoTHON uévo zatd tov x GEova. H ahyepor-
i Tun] Tov dlaViopaTog Béonc eival n x=-3 ®at rafopiter T 0€om Tov
modnrdrn. To PETEo Tov SLVIoRUTOS Béong elvan (oo pe 3 povadeg -
#OUC R EXQOALEL TV GAGETOOT TOV A0 TV 0oy TV AEGVDY.

SRETTOPEVOL AT (VALOYO TEOTO rafopiCovpe ™ BEom Tov HOTOOLRAAE -
o ®ou Polonovpe ™V aréoTao HETASU TV S0 mMTOV.

Ewdva 4.16
Kabopiopds g Béong wodnhdrn

2. 1o dudyoappa ™ ewévag 4.17
o onueia A zaw B aréyouvy lon andoto-
on ané my aey twv agévov, pei-
orovIaL Gpog o daopeTinég BEoeLS.

Modypati, To onueio A zabBoplleta
a6 TIC TWES X=3m, y=2m %ol OTEYEL
ad v agy Tov aSévay ardotao

d; =\{3+2* £3,6m  ev To onuelo B
poloxetar ot Bon x=-2m, y=-3m zoL
emione améyeL and my agyy Twv ago-
VOV ATOoTaon

d, ._.1‘{_32) + (_21) = 3,6 m. Ewova 4.17

= P Do =
Yrdoyouv i Ghho TETOL OnpeEa; L a“;::ffdaé?ng;zlhﬂ“




xEMn_AlTo 4: AYNAMH KAI KINHEH
o aiviypa tng xivnang -

¥ Metatémon -

Avdotnpa
1. H aBMitoue omy eudva 4.18 axorovdel ™ dadgour ABT

Ewdva 4.18
Awodoopr] abhijrorag

To SuGompue Tov davieL EivaL: AB+Bl'=4m+3m=7m, £V 1 HETUTO-
mon mg xabogpileTal o6 1o dudvuopa AT, To omofo €EL NETRO 5m %ol
oynnatiCer yovia 8 pe my AB Tétou, Gote: ep=3/4 dnhadib = 41°,

Ac TQOOEEOVNE OTL O BLOVVOPUTIROG YUQUUTHOUS TS PETOTOMLONG ETTL-
Péhhe wow Tov %aBOELOUG ™S SLevfuvoric me. Boloxoupe, dnhadi, pa yo-
vio 1 évay TOLYWVOUETQKO apBpé ms (ovvibog my EQATTOREVT), TTOV
oyMuaTiCer To dudvuona e e yvoon o to dedopéva pog SietiBuvon.

2. To Ghoyo amy ewxéva 4.19 SuaryodpeL TNV NIUTEQUPEQELLL ABT axti-
vog R=2m.
To duGotua ToU dDUTOEYEL TEOPVKE Ba LOOTVTAL RE TO fHuLov Tov
WOV TG TEQUPEQELUS: 1
8=

2R = n1R=3,14. 2m =6,28m, gV M
PETOTOMON TOV tovtiCetan pe Ty dudpeteo AT #au gyeL uérpo 2R=4m.

Ewdvo 4.19
Kuxharaj zivijon ahéyov

Av 10 Ghoyo elye Bm\fgfiwm G TV TEQUPEQELLL, umogovpe va footue
70 SUAOTNICL KL TN HETATOTLON;
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KE®AAALID 4° AYNAMH KAI KINHEH
- To aiviypa tne #ivnong -

4.1.5 Tayvtnra

O tedmog pe tov omoio petaBdrherar 1 B€om 1ov didgogwy #ivtdy oe
OyE0) LLE TO YOGV Elva duagopstinde. “Evag avBpwnog mov Badilel ol &-
vag Ghhog mov tpéyel (Elxdva 4.20) diépyovrar and Béon oe Oéom ue
duapogeTin pubud. Xoewaldpuaore, EMOUEVMS, Eva Quots uéyebog mov va
elvan Vs vo meguyodpet pe axpiPera mv alhay me Béonc wov HIVITOV.

Ewxdva 4.20
« T0 “m600 ygijyopa” alhdter 1) Béon OLapEQEL an6 XIVTG o8 HLVYTG.

To quowxd péyedog mov exqodter o puOps nerafohric g Béong ( m‘i_f )
ovopdterar Tayvrnra ko ovpPoliterar pe V.

H oo eivan Stovvopanixg uéyebog, dudt, extéc ané 1o wéoo0 101~
yoea arkdCer Béon éva owpa (uérpo Ty Tag), TEEteL va yvmoitouvpe
%O RO TCL 10U %iveltar (devibuvom xat gopd).

210 SI povdda péronong me Taydmrog eivae to 1m/s, eve TOUARTLAY
novade me eivan to 1km/h (1 m/s = 3,6km/h).

Mdvo na avayvoon...
* 4.1.6 Méon rayvmra

Zmv zabnpeowi Sonj 1 péon tayimo expodte apBunTind to dudom-
ML S TTOU DdLaviEL Eve XIVITG 0T povdda Tov yo6vou, %ol eiva Pabuotd pg-
veboc. Av, yia mapdderypa, éva avtoxivito Eenvijoer and myv Abhjva pe
TEOOQLOUG ™) Oeooahovinn, Tov améyeL and cvmjv S00km, xat wahper
Ouadgopu o€ ydvo t=5h, Téte 1 péom TayimTa Tou CQUTOXRLVITOU ElvarL:

U= iy = 2K 00 ki

Zro mhaiowe g Prowie, dume, n uéon tayvmra elvon StavuopaTixs
péyebog naw opileTal g 8N

Méon raydtnra Uy evog xivnron mov wveitan svBiyoauua otov dEova
X'x elvan 10 ;IA {70 ™ pETATEmMOTC TOL TEOS TOV avriotoyo yedvo At, otov
omoio €ywve 1 petarémon. Anhadi: AT
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KE®AAAIO 4° AYNAMH KAI KINHEZH
- To aiviype t9s rivyong -

To Sudvvoua g péong Tayimrag £XeL: '
o yoretfuvon o TaUTICETaL e THY ®aTevtuvon Tov SLoviopuaTog ™S
UETOTOMLONG,

® onueio EQAEUOYIS TO HIWNTG,

Ax

® LETRO: Uy = ok

Enewdii, 6mmg pdfape, onig evbiypappes xvijoeLs 1o LETOO TG ue-:mcé-
;e AX LOOUTOL g TO DLAOTNIA S, PTOQOVULE YICL TO RETOO TS PéOMG TaKV-
TTUS VO YOAPOUE: .

s
Vi (42)

Ewodva 4.21
H péon reyvrnra ogitetm peraky dHio Oéoenv x; nat X;.

—
* 4.1.7 Tuywaic tayityrae v

H péom tayimre pag diver povo pue yeviur ewéva g xivnomg petaE
dto Tuyalmv onueiny ™mg TOOYLAS TOU RWTOU. A€ pag TANQOPOPEL YLEL TO TL
ovpuPaivel o€ ®GOE EVOLGPECO TEOYLARG CNELD.

Sto mponyotpevo mapdderyua (§4.1.6) Tov cuTomwiiToy oV TAEWEVEL YL
m Oecoahovizn N yvéon e péong TaxTnTag dev agxel, Yo vo EEQOVE
oW £LVELL 1) TORUTTE TOV, T, T Oy axouBuis Tov Tepvdel amd Ta Tépm.

Anpovpyeital, emopévag, N avayan va 0ploovue €va dhho puawrd
uéyeBoc, ov va exqodlel my TayiTTe Tov vnTol of xGfe onpelo g
TROYLAS TOV.

To péyebog auté Aéyetan orvypaio TayxdtnTo.

Stymaio tayiTTa eivol 1 £vOELEN TOv «xOoVIEQR» EVOS CUTORLVITOV 1
g potoowhétag ot xabe yoovii oty pag dradgopric.

H onymaia toydmre eival dovvopatizo péyedog ol oug evthiyoap-
uec wvijoelg €xel %@Be oty my dua varetiBuvon pe ™ v xarevbuvon
™S “ivone.

To pétpo e orypaiog Tayimrag efval (00 e T0 PETRO TG HEONG Ta-
yomrag, Gray 1o At yiver ToAD uxQo.
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KE®AAALD 40 AYNAMH KAI KINHEZH
- To aiviypa g wivnoys -

Pavraoteite, dMhadi, dn ow dvo B€oeis x; »ai x,, Tov aipvoupe Yo Vo
Bootiue ™ pufon Tayimra vy, yivovrar ohogva ke o HOVTIVES petatl
TOUE. AUTO €181 ¢ UTOTEAEON TO At % To Ax emiong va puxgaivouy.

H i vov whdoparog T otav 1o At «telvew TPOg TO UNdEV ovoud-
1

Cetan pétpo me onymaiag tayvtnrac.
(0 averypds opiouds s oniymaias rayvTyTags eivar o avd rove axoxevs avrol tov ffiiion).

Mabnuarizds mpopinuarioude

2o oypjua Ty ewxdvas pedetdue Ty xivijon evéc oduaros, o omoio diayodge Ty
1eoy1d C peraly dvo Ooeav A xeu B, o ontoles xabopitoviar and ta davionara
Oéayc 1) xau T, avrioroya. To xomrd oe yodvo At ueraromierar xavd ro didvvoua
Ar’, ro omoio, drwe yvooilove ovvoce iy agyin e Ty teduaj Oson Tov.
OoiCovue wg uéon Tayvmyra vy éva véo didvvaua, wov el good xat deetithovon
) pood xar Ty devbovon The uetarémong xa uétoo

U= _i_r H yvdon s Vyy, duws, dev apxel, yia va Epovpe T ovuPaiver oe
t

xdfle onueio.

‘Eto, o1 guoixol oxégrnray 1o ekiic aéyvaouay: Beddonoay ot To yoovixd did-
ornua At yiveral 600 o6, dote to onueio B ayeddv va ovunitre ueto A Eron,
1) uerardmon Ar and téuvovea s Tooyids, Tov frav ora onueia A xar B, nera-
To€mETAL O¢ epamTouévy avtis oto onueio A. Tavtdyoova to TnAixo Ar/At maip-
VEL UG CUYXEXQUUEVY Touif v, mov ovoudLetar ottyuata tayvnyta xar sivar éva
didvvoua eqpantouévo g Trooydc.

To pérgo Tov yia xdbe onueio diverar and ayfon: V= —g—:

(ds elvat o ametpoeddyioro turjua s Tooyide Tov diayodgeral orov ameipoe-
Adyioro yodve di).

Ag mpooéovpe

* H uéon raydmra opierar uetalv dvo dragopetindgy Ooewmy NG TOOXIdS Tov
HTOU.,

* H ourymaio rayimra opiletar o uia Oéon g TOOYIAS, 1) ool Jiws amoTe-
Atltan and dvio axelpws yerrovind onueia (...to Tévaoua mov Afyaue).
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KEDAAALD 4° AYNAMH KAI KINHEH
- Abpdvera 1% vépog tov Nedrava yia tnyv wivnon -

4.2 Abgdvern - 1 vépog tov Nevrove yua myv xivion

"Eva Aemgopeio ';pgsvdgm andtopd... Ou e- n
mpdreg tov avayrdlovral va ugumﬁow Yo
\VRTH) xduow MV L0EEOTIC TOVE Kot TETOVY
urpootd. O L@ves aopuheing TV auToRVY-
TV cuwgcm}w TOUg nﬁlwouc og neQinTon a-
TUYIRETOG. ... ETO YVOIOTO TEIQOUCL PE TO Vo~
O, TO YOOTOVL ROl TO UTOVRAM, TO VOO
TeEMRA ROTAMYEL PECT OTO PWITOURAAL.

Paivetor, howtdy, 6L Te vird copata. “mgo-
Barhovy o dvoxokia”, Grav epels emyELOUNE
VO TOUS AAAAEOULE TV HVITIAY ROTAOTOON TOUS,
EVO) TUUTGYOOVO ERUEVOVY VL OLOTNQOTY TNV #L-
Vi #aTdaoreaon ony oroio. folorevral.

Oepehuddng dLémra xdbe vAxov owpatog
gfval 1) gppovij Tov oto va dlaeneel apeTdfinm
v zvnmA rordotaor tov. H wdidmra avni
ovoudletol adpdvera. )

O pabpdc adpdverog g vmp ?crgutnm
pe ™) paka. Me dhho Aoya, 1] ndia elvan to pé-
00 TS ubguvsmc A0 OYETILETAL PLE TNV TOOO-
TNTOL TG Lmh Ot TV OMOlC CTOTEAE(TOL TO T

O modirog vépog Tov Nevtwva yue my zivion (1 aElopa mg adpdvelas)
pOfAOE GItd TS muoMTdve E)L-:t*rl(!‘f(-)(!t‘tb #o drarundveTol og eEfg:

“Orav ot éva oope dev aoxodvral duvdpers 1, 0V aoROVYTOL ®UL
éyouv guviotapév) pdév, Téte to odpa 1j Bo noepel 1j Oa xveitar evbU-
yoappo pe otadepr taydmra”.

Ewdva 4.22
Amoteléopara g
adpdvelng TNg UANS

) -5 — — —> > — —*
Svvropa: Av ZF =0, té1e: Av=0 (v =01 v =otabegij).

Ewdva 4.23 Kivyon oto ydog...
H sivion evig dooTnuixod 0yjuatos 070 HECOROTOIXG MO0 KToQEi va Benpn-
Bei wg »ivion yoeis Ty exidgaon duvdpeny. Le o rérora xegintoon 1o dwa-
ornuxé oynua Bu wveito moviog evBiypeppe 2o pe otabeen tayimra eEar-
tiag g wdpdverde Tov.
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KE®AAALIOQ 4° AYNAMH KAI KINHZH
- Abpdveie 1" vipog tov Nedrova yie Ty zivnony -

&TI QY BLIC <XO! <INEIN BIATI KINHOSN STHEETAITOY AN TIFAP |

L IMAMON SNTAYOA H €NTAYOA RET€ H HPEMHEE] H <IE ANEIPON
ANATKH $<€p<<oA., :

Ty MHTE $Y LI MHTE BIA OARL OY AN KINHOHLCTAL,

APIETOTEAHE
Meragd tov mohidv dhhov é0eoe |
#ar o emwornpovizd Oepélia na
Yy xivnon tov oopdrev. Lto éoyo | |
Tov £xer atnpuyBei ohéxinpog o Hu-
Txdg moMTIoNdS. |
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KE®AAAIO 4° AYNAMH KAl KINHEH
- EvBdypappn opakig xivnon -

4.3 EvOvypappn opakij #ivion

O nivarag petprfioewv 4.1 Hivoxzog 4.1 Opakr] zivion
a@od Ty ®ivnon TOU AVUTOXL-

vifrou g ewdvag 4.24. a/a t s v=As/At
O vrohoylopdg g TayUTy- (s) (m) (m/s)
16c TOU OE RGBE YoovIHG dLaoTN- 1 0 0
no At=1s diver v dra otabeen 2 1 1 1
i v=1m/s. 3 5 5 1
H zivnon, howrdv, omy
omola To #VNT6 dlaypdpeL Ev- 1 2 £ :
Byapun TEoYUA xet 1) Ty T - J A it 1
TG TOV TOUQUPEVEL YOOVIRE OTU- 6 5 5 1
Oepn ovopdleral evBuiypapnpn 7 6 6 1
opaki] zivnon. 8 7 7 1
Avayrala mpoindBeon yia 9 3 g ]
va exterel éva oopa evbhiyoap- o 5 5 -

un opohij ®ivnon, olpgova pe
tov 1o vépo tov Netdtova, eivat
1 CUVLOTAUEVT) TOV dVVAREWY
MOV COROUVTUL OTO CWOUO v
oovTaL e pndEv.

Ewdva 4.24
To avroxivite oe ivovg yodvovg hoviel (o haotijpara.

4.3.1 Melérn g evBiypopuns opodlijs xiviong

H svBiyoappun opahaj xivyon eivan 1 axhovoTteEn popg xivnong Tov
nropel vo exteAE0EL RATOLO VT, EELdN TO PéTEO, 1) dietBuvan xow n
(POQG TN TOUTNTOS TUQAUEVOLY YooVIRG apetdBinta. Auto onpaivel Oty
ovvdpmon v="F(t) eivar otaber zow n yoagur napdotaon mg Ba elval
wa evbeia mapdidnhn pe Tov dEova t (eidva 4.25).
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KEPAAAIO 4° AYNAMH KAl KINHEH
- EvBiypappn opaiig nivnay -

Awrypdppata v=£(t) oty evBiygappn opakij xivnon
To epfaddv tov droryodppotoc yua wdde XQOVIXG dudompua At Bo woottan
ie 1o duomua ov éxel Suevioet To HIVINTO OTO %OG6VO avtd, xa B woyiiet Gu
s=ut

To dudompa mov Suatpéyer o HVINTO Elvan avdioyo Tov xpdvou nivn-
omg, xaw n ovvdemon s=f(t) eivau e evBeic (edva 4.26) mov diépyeTal
and my agyh Tov aEévev (efval dmhad mg yvoorric noogric y=ouy).

Ewdva 4.26
Aweypdppara s=f(t) orny evbiygappn opodaj wivon

H xhion A mg ev0elag exgodtet aQIMTIA ™Y TayiT Te U TOV XIVITOY,
As
IModypam, k= -

‘Ooo avEaveraw n Tayimyra, 1600 Ba avEdvetal vo 1 #hion g evbelac.

As s
Zmy ewdva 4.26 1 tayimre Tov Todnhdrov efva A= _A?! = Ilt -
. - As, 5 ~
EVI) TOV CUTOXWVITTOL Elva A= A AL HALTQOQAVGS vy < vy,
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KEDAAALO 47 AYNAMH KAl KINHEH
. EvBiypappn opaki zivnon -

® Ané to dudyoappa (v-t) pe to epPodév Peloxovpe To dudornua.
o And to dudypappa (s-t) pe Ty whiom g evbelag foioxovpe Ty Tayvrnra.

Tagubeiyparo i

1. “Evo vtofetixs mivtd extehei evBiyoappun xivion. Katd ta 5 mpdta
devrepdhenta TNG XIVIOIG TOV XIVEITAL UE otadeori rayvrnra v;=10m/s.
L1 ouvéyela emi 5s eival ariviTo noL 0Ta emopeva 5s xveitar pe otaBegry
tayvtra v,=20m/s ihag :
qogdg pe T v;. O€hovpe
V@ TaQaOTIGOVUE YOUPL-
®wa o) TNV TayiInTe ToV
XLV TOU LLE TO YOOV, ROL
B) o hdornua ov dovi-
£1 T0 XLVITO [LE TO YOOVO.

Adon

a) T To ypovind dud-
omua 0-5s v taydmra
Tou ®vnrov elval otabe-
o #aw {on pe 10m/s. To
dudyoaupa Ba elval Eva
gvOiyoappo Tpuipa mo-
odhinko pe Tov GEova t.
Sto eMOUEVE S8, YDOVIHG
Sudomuce 5-10s, 1 TogiTy-
ta elval pndey, ondte 10
dudyuppo, ™G Ty iTTOS
B elvan €va evBiyoQuUO
Tipe Tdve otov dEova
t. Opoiwg amxd 10-15s 1)
TOYUTNTE TAQLOTAVETL
ue éva gvdiypaupo Twi-
wa  mwopdhinio otov
GEova t, pe tyur 20m/s.

p) Ta dueomiporo Tov
Suaviiet to #uvnTo To. foi-
orouvpe pe eppadopton-
oM TOU DLOYOAPIATOS TNS
ey Tog. “Exovpe:

and 0-5s: s, =5510m/s=50m

(to 1o aotéheopa Ba FOIORCNE o PE TOV THTO TOU duaomijucrog s=ut),

ané 5-10s: s,=5s 0m/s=0m. [TpooBgrovpe ota S0m dhra Om, yia va
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- EvBiygappy opain zivyon -

Pootipe To didomua éwg m oty t=10s,
awd 10-15s: s;=5s 20m/s=100m, oxéte yue t= 155 10 Sudomua Oa eivon
150m.

2. Iodnhdtng xivovpevog evBvygappa pe orabepii TayxiTnTo
v,=10m/s mponyeitar evig potooixierioni xard 100m. Av o porosixher:-
oTI|G ®veitar pe otabepr TayTnra v, =15m/s, oe w600 yodvo Oa wpohd-
Per rov mwodnhdrn; No nagaorabosv Teapkd o aonipare Tov vnTay
HE TO Y06VO0 070 (1o oVoTNUE aEdveY Rar va oolaotovy,

d

YroBérovue 6t n ovvdvmon tmv dtio “vnray Bo yiver oto onpeio X -
OTeQa umd ¥pdvo t. O potoowhetionic @Tavel oto Z, agpod dtavioel did-
OmMa s, =v4t, eva) 0 TodNAGTE, aeov davioel OLAOTNIA S,=V,t.

Hapampotpe dpmg and 1o oypiua én 1 duegopd Twv dluomudrov Tov
draviouy Ta %vmTd HéyoL va gracovy oto anueio ouvdvmone eivau ion pe
d. Apa:

Sy =d jut-ut=dq tu-vw)=di t= £
(METd TS avTaTaoTGoELS Rat TOGEES): t =20s. V1~ V2

To dudotnpa cov dravier o xabévag Tovg eivar:

$1=15m/s205=300m %o s,=10m/s20s=200m.

S1

Av hpovue wg apyi nétonone tov deomudtwy 1o onueio wov Polore-
TL O POTOOLXAETIOTHS T xooviXY oty t=0s, TéTe 0 modnidme Ba Polone-
Taw ot B€on sp=d=100m. To onueio cvvavmonc = B eivar exeivo oo
omoio oL evbieles TV YOuPIRGOY TUOUOTATEMY TV dlootudrmy Tmv dto -
Ity TépvovTal. Avtd dieatohoyeltar ard o Yeyovog 6m oto onpeio X ta
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do wvnrd Ba améyovy my (dua

OTUGTOY, T NAOTHUATA SUOS TOU

4.4 Ev0vygappn opord perafaidopevn xivnon - Emrayvvon

O mivarag petpfioeny 4.2 agood TV 2o Tov 0YHaToS OTY griva
4.27 mov axohovBel. [TapanEovpe 6T 1) TaITNTA TOU OYIATOS OLUERMC
auEGveTaL el pie TETOLO TEOTO, HOTE O (0 LooVIRd Sraomjuata At va
napovoldlel my (e avgnom Av. Anhady, o€ xdbe 2s €xOVIE aiEnon omyv
taydmre zard 10m/s. H zivnon avni tov opjpartog ovopdtetal evbiypap-

AYNAMH KAI KINHZH
- EvBiypappn opakij wivyon -

aT6oTaon otd MY aoyl HETENoNS TV did-
Bat éxouv davioet ot iva SLapoQETIXG.

) opahd. peTafahhOpUEV.
Hivaxog 4.2 Opehd entrayuvopevn) =iviomn
t v |Av=vy-vp | At=t - AvfAt
o/a (s) (m/s) (m/s) (s) (m/s%)
i 0 0
2 2 10 10 2 5
3 4 20 10 2 5
4 6 30 10 2 5
L] 8 40 10 2 5
6 10 50 10 2 5
7 12 60 10 2 5
8 14 70 10 2 5
9 16 80 10 2 5
10 18 90 10 2 5
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KEDPAAAID 4© AYNAMH KAI KINHEH
- EvBiypapun opakd perafaiidpevy rivyon, emrdyvvan -

EvOvypapun opaird uetafaldopevn xivon ovopdtera n ®ivnon oty

-

omoia
® 1) TEOYLE TOV XvnTON Eival pua evdeia yoauur

® 1 TaimTe TV xvnTon petaBdlhetar xatd To (B1o 1006 wvd povada
FOGVOoU.

Ewdva 4.27
H rayvmra avEdvera pe otabegs ovbpd 10 m/s »abe 2s.

4.4.1 H évvoia g emrdyuvong

Edape and tov mivara perprjoewmy 6ty TUYVTNTU TOV RivnTon nle 2s
avEdvetan xard 10m/s. H rayimyra xdmowou ddov ®IVNTOU, Opmg, propel va
uetaBdrhetan pe duagogetind Todmo, Y. VO pEwddveTon ®ard 10m/s xabe 2s.

I mapdderypa, o 0dnyde evoc oytinatog “ratder yrafl”, mpoxer-
HEVOL va avErjeer Ty Tay Ut Td Tov, eV, Gtay avuingBei xdrolo epms-
dro, “ratdel Peévo”, mpoxelpévou va v ehatrooel. Ka otig dio mept-
TTHOELS 1) ToUTNTA TOV OYfHatog netaPahhetar ahhd ne daopeTind
TEOMO. ANuovyeltar, ETOUEVHG, 1) avdyxn evic vEou Quowol peyebovg,
0 omolo va expodlel Tov Toémo petafohric me tayimras. To péyeBog av-
6 ovopdletal emrdyuvon.

Emrdyvveny Et;svdr_: ®mToU ovopdLovpe To IAixo Mg petafolic ™me
TaUTTas Tov Av meog To 3dvo At ov KREWAOTRE Yiat T petaPoli au-

T - -3 —
Liy Av V= Uy

= — = (4.3)
5 et

H emrdyuvon elvan 6mw_qpmmd néyeBog ne opd xaw StevBuvon m
(PoQa %o ™) dievbuvon Tov A % pe onpelo eqappoyic To AVITO.

Movdda emrdyvvane oto SI eival o 1m/s’. Emrdyvvon .y, a=5m/s’
ompaiver 6L oe %Gbe 1s 1o péTeo e Tt Tac avEdveTon ®atd Sm/s.

Zm Tehevtaia onjln Tov Tivara peTgfoEmy Exet vohoyotel 1) emTd-
xuvam ov oyjparos. Iapameotiue 6n ot oroadijrore yooviu oTyp €-
xeL oralepn Tunj a=5m/s’. Exopévao, oty evbiygapun opaid petafai-
Abpevn wivon 1 emrdyvvon eivan otabepi.
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- EvBéypuppn opard petafialidpevy wivnon, emurdygevon -

Kivnon opahd pevafolhopevn ummfvét: vrdgyer oralept] emTauvo).
Yrabepr emrdyvvon onuaiver: 1 toxvTyra adidter pe orabegs eupo.

1" magarrienon:
‘Oray 1) TedTTe. Tov xumTon auEdvetal, TETe 1 #ivon ovoudieTo em-

Tauvepevn, 1 emrdyuvon eival Benrde UGS %o TO AAVVoRA TS EivaL
OPOQQOTTO LE TV T UTNTaL.
s e v e -—1{ =

Ewdva 4.28
Zonv evbiyguppn opeld emroyuvopevn ®ivijon 1 exTdyuven xo 1 TayiTTO
£youv v idia (popd.
2" magornenon:
AvTifeta, Tav 1) TaxiTNTe TOV XvNToU EAGTTOVETAL, TOTE 1) #ivion
ovoudtetal empoaduvépevn, 1 emrdyuvon eivar agvmirds aobuds (héye-
o %ow emPeaduven) %o o SLAvuoud mg Eival avIipEOTO ™S THYITNTAS.

T " (]

Ewdva 4.29
Ly evbiyoappn opakd empoaduvipevn zivnon 1 emrdyuvon %o n taxdmra
gyovv avribern gopd,

Zrig un opaid petafalidueves xivijoers, ogiCovrar Ta ueyEln péon
xat oTIypIGia EmMTaYUVon oe avaloyia ue ta ueyEin uéon xar oTiypaia

TayvTyra.
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- Evbdypapun opaid perafalidpevy xivnoy, emitdyuvon -

442 EEwdoes xiviyone - Awypdppara

1. Emrdyvvon

To yeyovds 6u n emdyuvon TAQUUEVEL YooVixd otaBeon) onpaivel Gt
TO YRAPNUa TS OUVATONC a=f(t) Ba eiven fva evBiyoappo tpjpa wa-
edhindo pe Tov GEova Tou yobvou.

I nagaderypa, ua ETLTOYUVGHEVT RIVNON e emtdyuvon a=2m/s’
®a o, empBoadvvopevn wivion pe EMTG UVOT) 0= -2m/s’ ameixoviCovral

YOUPLHAL GG OTO TaQardTn Tyt TNe eovag 4.30.

2. Toydra

Ewdvo 4.30
Awaypdppare a=1(t) oe opakd petafuriopevec HVIjoELS

Evroha progotpe va xarahiEoupe oe yeve eElomon mg TayimTag,
Yue g evBiyoappnes opahd petaaridpevec RIVIOELS, v TRoTOTOMjooU|IE
rardiinia my eElowon 4.3 Tov ogLouod e ETTdyVVoNg:

Hodyuan, and my eElowon

-k
o=

At

Bempotie 6t 1 goovui oty
t} OUpITETTTEL e TV oy pétonomg
TOU Y6vou, dnhadij t;=0. Eniong,
Bemgotie dr yua t; =0 n TogioTe

s g sag
Av V-1

-1

3

TOU ®VNTOU vy WovTaL pe vy Kard
™V el yoovixy oty ty = t Ewdva 4.31
TO RIVITO ExEL o Toyaic Tynj ta-
XUTTog v, = v (ewdva 4.31).
Me toug ovpfohiopotic avrovig ) eElomon (4.3) yodgeton:

”=”0+ut

(véuog g Ty Tog) (4.4)

H tayimra tov wivnrot m yoovin oty wov agyCovue va pehetdpe
mv %ivon Tov ovopdletar agyue taxvtnTa vy, ;

[Tgogavacg, n ovvapmon mg tayitmrag v=F(t) eival ™mE YVOOoTig
HoQprig y=0x+p xaw n yougpui tagdotac me yio emraguvepevn (a>0)
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. EvOtypapun opehd perafaiidpevn xivion, emirdyuvon -

nan emPoaduvépevn zivnon (0<0) gaiveton oTo dayQApuIaTo mS gLovag
4,32 mov axohovBoiiv:

Ewdva 4.32
Avaypdppara v=_(t) onig opald perafakidpeves uvijoelg

P

Ag mgoo€govpe

1) H ®hion mg evbelag v = vy + at glva {on pe my emrduvon a. Avto
oMuaiveL 6T a6 To Sudyoaupa V-t pToeotpEe EVxOA Va FQOUIE TV EMTA-
yuvon g %ivong vrokoyiCovrag to Iiixo Av/At peTagl dto omorwv-
Srjmote yoovirY otTypdv t; %o ty. To arotéheopa Bo eivan wdvia o idio,
emeldni ) emmrdypuvom elivon otabeon.

2) To eupudév tov eninedov TuipaTog, Tov ogiletal axd myv evbeia
v=vg+at zau Tov GEove Tou XOGVOU t, expedlel To didompa Tov ExEL dua-
TEEEEL TO RIWNTO.

Ag egapnioovpe

Zr0 dudyQapyiat v-t mg
ewdvag 4.33 o vohoyr-
OpGE TG ETMTGHUVONS NE-
10E0 HU0 omoLmVINTOTE
YOOVIXMV OTLYUaV dIVEL
10 (Do amotéhsopa
a=2m/s’, 73 PETAED TV
onypay t;=2s wo ty=4s:

Av  4m/s

a=—= —=2m/s"
At 2s

To didomnpa s mov Ewdva 4.33
dronvieTal petaEd do To-
YWV YOOVILGV OTLYUOY,
my. ty=4s nan t,=06s, Ou
glvan (00 1e 10 epPadiéy TOU YOUUUOOKLAOUEVOL TINIATOS, TO OO0 OTNY
repimrwon cvnj eivar éva toamélo. Ard ) yempetolo EEgovpe Gtu:
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- Evbiygappy opaidg nertafalidpevy zivnon, exirdygvvey -

etiov = (GBgoropa rapdnhov mhevpiv x thpog):2
dMhadn:

(v +v) At (10 m/fs + 14 m/s) 2s
=24 m,

_— —_—

2 2

A6 To dudygeppa (v-t)

® Me v xhion g evbeiag Botoxovpe tyy emrdayuvon.
® Me 1o epPadiv Poioxovpe o ddorpa..

3. Avdompa

H p€bodog tov eppfador nwopel vo
xenowomomnBet, yua va Bootipe to tuyaio
dudompa s wov Suateéyer to KIVNTG oty
evBiyoaupa opohd HeToBarhSuevn wivn-
o1 a6 ™) Keovir oty t=0, wou aoyi-
Cevva mveitan pe agyua o Ta Vg, PE-
AOU e Ty aic xpovixn oty t, wov ExEL
TORTHOEL TayiT TR V= Yy+at. ‘Omocg ei-

daye xar oTo TaEGdeyI, TO Sidompua s Ewdva 434
elvai (00 pe 1o epPadov evie Toametiov, Avdypappe yio v anédetn
mg ox€ong s=1(t) oty evdy-
veappn opala emrayvvipe-
Apa: vi) #ivion
v+t  (tat+v)t  2ugt + af ’
o= 5 = 5 —= 1 TElxRd

' (v6pog Tov daomiparog) (4.5)

AV N aoyu Tt o eivon UNOEy (vy=0), o véuoc Tov Sdaomiparog yi-

VETOL:

Mdvo 1o avayvoon...

H auvdgrnon tov diaonijuaroc s=f(t) etvar s poogric y=ax'+ fx xau, omwg
£xovue udber ora Mabyuarixd, ] Yoaguxij xagdoraot tye efvar pia xapmily
veau), wov ovoudletar magaPori xar megvder and v aoyif twv afdvev. H
*auwvly avnj avdioya pe to xedonuo Tov @ «OTQEQEL Ta xolda Tg» mdve (pa
Oetizd a) 1 xdrw (yia agyyuixd a), OnAadnf eupaviCer jua TUYREROUUEVY HepTy-
Adtra, 6w gaivetar oty exdva 4.35,
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. Ev@typappn opakd perapalldpevn #ivnon, emdyguvan -

Ewdva 4.35
Awrypdppara s=f(t) ong evBiygoppes opakd perafallipeves MVjoELg

& Ewdunéc poggés tav eEL0aoeny xivijong

1. O 1¥m0C... JWOIg XEOVO

S& TohhEC TEQUTTAOELS EIVOL (OO0 VL yvwpitovpe mog petafdiheTan
1) ToiTTE v 08 OYEoM JE TO SLACTNUL S, TTOL EXEL SiatpgEet 1o AWNTO.

A6 TIc EELOHOEIS TS TayITTOS ROL TOU DLUOTRATOS Pe aeh.ougny Tov
yo6vou Boiorovpe ™ tnrodpevn oyfon petagl TepiTTOS ROL OAOTIIOTOS.

(Bupuiovue én “amahoupy Tov yodvou” onuaiver: Mivoupe myv gElowon
e TaydTNTag M TEOG t RAL AVT6 IOV Bo Pootipe To avTiRaLOTOVUE OTNV
eE(owon Tov LaoTiuaTog, OTOTE #AvOVTaC TIC TOGEELS RATAA]YOUNE OTY

Cnrovpevn oygom).
Anhadii:

V=1 +at

s =Ugt+% at? } v =\juﬁ +2as (4.6)

TV TEQITTMON TOV 1) Qx| TavTTe elval pndEV (vy=0). n oy€on

(4.6) yiveraw
V= NJ 208
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- Evbiypappy opaidg neraBakddpevn xivyony, eEmLTdyuvay -

2. Ohwnd draotmpa xa 0lndg ypdvog

‘Otav éva %6 extelel evBiyoapuum opchd empoaduvipevn xivmon, n
TOYUTNTE TOV petdveTan ouvex@s. Yrdoyet, houdv, n duvatémnra oe
RATOL Y oOVIXT onyj va undeviorei tayimra. To Sidomua ov duaviet
TO XIVINTO G7d ™) yeovur| oy mov apyCet va emBoadivetar HEYOL VO (L
#vnromowm el Ba 1o ovopdLovps odxé dtdotnpa sy, O avriotolyog
%0G6VOg oL TEQVAEL néYOL v axwmromombel Ba Aéyetar ohxde yodvoc

To ohxd ddomua eivan pua Wraiteoa onpavtii TOQGUETOOS OTIC £Mm-
Poaduvdueves nivioeic %o oyetiletal dpeoa pe Oépara ®urhoooiug Tmv
CUTORVITTOY, HE ToOYale aTvyripaTa #Th. \

O vrroroyiouds tov sg; yiverat TAVTGLOOVA JIE TOV VTOAOYLOUG TOV
OAOU YQGVOU 1, g eEnic:

Emeidn yio t=te; 1 tegrémyra tov AvnTow undeviCeta, and my eElomon

(4.4) g Taytimroc Ba €xovue:

v=upt+at 1 0 =vy+aty 1 ty,=- 1;—0 (a<0) 1 amhovorepa
{0

AV avuzataonijoovue oty eEl0moN TV draonipatoc Ty T Tow
KQOVOU e to; xaL vAvovlE Tic TpaEeLs, Poloxovue 10 ohne ddompua So,.

— Y
lon =1 y
w [rdios > 5= s (4.8)
5 =U0t +T ol

[péner va mpoosEoupe 1diaitepa 6t 10 ohixd dudomua eEaprdran and
TO TETAYMVO TS oS Tayimrac. Avtd ONUALVEL STL 0y 1) QYR Toy-
e yiver 2nhaowe, 3mhdow ®Th., T0 oMxS dudomua Oa yiveta 4rhdoro,
9mhdoo %Th.

Ewdva 4.36
To ohuixé uaotpa oty evbiypapun opeid emiPoadvvipevn xivijon dnhooud-
Cetat, av 1 apyui Taydiyra 2nlanactei.
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- EvBvéypappn opakd perafuihdpevy rivaon, EMLTAYOVOY -

v ewdva 4.36 To avtorivnto A éxeL dumhdoua gy TaydoTa and
10 B. Av vroBg€coupe GTL T0 EMAOTIHG TOUS ROl TO oddotpmpa poioroviol
oV (dLo #aTdoTaon, TOTE TO AVTOXIVITTO A Ba yoercotel va dDLavioEL Te-
toamhdoto didompa aitd 1o B péxol va axwnroromBel. Elvau 6z0ho va
amodelEoupe (Tihs:) OTL v oy =y,

s v
e —2l =

Soi.2 oz
Hapodeiypora

1. Afveton to drdyoappa (1) perapohis Tng TaxvTNTAS NE TO $OOVO
evéc xvijTov mov xuveiton evbu-
yooppa.

Znrovvral Ta daypdppota
daotijparog-yodvov (I1) xau e-
mrdyvvong-yedvov (III)

Avon :

EEerdLovpe my nivnon xoot-
otd oe ®AG0ge oovind dudoTnua
oto omoio 1o £idog avmig ahhdleL.
Aot Peolpe To daoTijuata wou
TIg emiTayUvoeLg pe m pordela
v eELODOEMY RIVONC 1] HE TN
yoagpuai péBodo, Ta arerovitov-
LLE OTOUE (VTIOTOLLOVS GEOVES.

® Xpovizé dudornua 0-4s
To mynto extehet evbiyoou-

pn opathj %ivno.

$1=Eapaiiniovednpou (1 s;=vt)
s, =10m/s 4s 1j 5;,=40m

a;=0m/s’, Sidm v xivnon eivan opedii.

.
.
.
.
v
"
]
]
"
.
(]
(]
-
il

e Xpovixd hdornpa 4-6s

To »wvnto extehel evbiyoap-
un opahd emPoaduvonevn xrivy-
on. {
52=Elg|.'rt&mu (ﬁ $y=vpt+ T U’th)

y= 4 10m/s 25 1j 5,=10m

Av_ (0-10m/s . _ .
Oy ﬁmi—(ﬁjs—n%-swm
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- Evbiypapun epaid peTa

® Xoovind owdoTnua 6-10s

To RIVIITO exteAel evOypapuun opahd EMUTOYUVOUEVT RiVON).

53=qu|.wﬁtvcu (11 53= '%' q.3t2:|
8= -%-.20111}545 1 $,=40m

2. Agopéag tov 100m avantiooe péNOoTY TAyv-
mra 11m/s xvoipevog ne otabeer) emrdyvvoy
Sm/s’. @éhovpe va Boovpe to Y00V0 Tov fxave o
dpopéag, xabdc xm ta dwypdppata (v-t), (s-t), (a-

t) T =ivorjg rov.

Avon

H xivion tov afinni
amotedeltal amd dvo empé-
QOUS HIVIOELS:
® a6 puo opohd emTaUVOyiE-
V1) UE emtdyuvon a = Sm/s’
HEYOL v emuTyEL T péyLom
T Td tov v=11m/s. H (-
mon avt daprel amd m ony-
Wi} mg exximanic Tov péyon pua
XeOovVIK oty t, Ty omoia
WTOQOUE V. Bootipe and v
E&lowom g oo
v=vytat 1 (emewdrj vy=0)
v=ati t= —E-:%E?.:Q,Zs .
HOLL

® and wa opah xlvnon ne
TayimTe v=11m/s péyot Tov
TEQUATLONOG TOV ®atd: 1 Enrov-
HEVN YoVIxY oTvyw €0t t,.

AT6 10 dudyoappa (v-t)
nropotpe evxoka va foovue
T0 %06v0 t,, av BuunBotue G-
Tt 10 eufaddy Tov yoapupo-
OHLAOPEVO TIHATOS EXPOCE-
Ce 1o drdotnpa ov draviet
0 dpopfag, 10 omolo elvan fé-
pena 100 m. Exopévac:

AYNAMH KAI KINHEH
Buikdpevy ivnen, eRLTdgvvey -
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.- Evbiypapun opakd perafadiopevn wivnan, emLTagUYon -

Eoon = 8 5= 52201 — 100 m

An6 T eEl0mON T} EVROA vrohoyCetan 6 t, = 10,198
(Toopavds: ueydin Pdon roameliov= 1, Wiz paon= t,-2,2 xar Hpog Toameliov=
11mis).

S1r) GUVEYELX EVRORLL HTOQOUNE Vet ROTUOREVACOVLE TO DAY (s-t)
o (0-t) CUpEOVE PE Ta 60 LYoV Yo Ty opohd emTogUVOREVY %ivnon
HOL YLOL TV OPOAT].

3. 0dny6c avrorvijrov avuihappaverol évay avlpono o an60TUCT
20m, o omoiog emuyetpel va draoyioeL To doopo. Av o yoévog avridga-
ong Tov 0dnyou eivar t,= 0,1s o n (péyrorn) emPodduvon mov nwogel
VO GVETTUEOVY TO PEEVE TOU GUTOXLVITOV eivon a=15m/s’, pe moon(né-
y10TY) TayUTN T KEETEL VO XIVEITAL TO QUTOXIVITO, GOTE VA P1) LTV -
o€l Tov Teld;

Avon

H zivnon tov cutoxiviirow amoteheltan a6 do emUEQOUS RIVIOELS:
o a6 puo opahr xtvnon, ov daprel t,= 0.1s, dnhad and ) oTyur o
0 0dMy6¢ Tov cutorwiitov avtthapfdverar Tov dvBgmmo néyoL Vo avadpd-
GEL RO VUL TATHOEL POEVO.

ST LEoELD. AUTOT TOU YOGVOU TO CUTORIVITO dLovieL dudomua

§1= Uy t, (1), maw

o qé e opchd emBoaduvéuevy pe emfodduvon 15m/s’ mow coyLa To-
yiTyTa Vg, 1) 0oleL fva 1) TogiT T Tou OEAOUHE VoL pootipe. Kard my em-
Boaduvépevn xivion To aUTORIVITTO HEYOL Va OTUUOTOEL VoL XIVE(TOL dLa-
VgL drdomuat (....0upun0elte 0 ohxd dudotua ™mg opahd empoaduvoue-
g #ivnong...)

e
=g, -

Mooxeyévov o dvbpwmog va p yrvanbel ard to cvtoxivipro, Bo moE-
TELTO ABPOLOE CUTMY TV OBO DUOTNIATMV VEL 1V VL peyahitepo umd
mv améoraon Twv 20m. Anhadi,

s;+s<d. (3)

Ané ™ oyéon (3), Ba Pootpe T PEYLOTY ETITOEMOUEVN TayUTnTa TOU
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CUTORIVITTOU: 81 + 8, =d, o Ay Ty oxéoewv (1) naw (2) éxovue ou:
Ui:} - Ué - a5
Uﬁta'l'_E:d ] 0,luﬂ.+—30— -20 =0 1 vj + 3 v 600 = 0, (4)

H (4) givar pua e§lowon 2ov Pabuov 0 TEOS TV TayiTTa vy TOU
Béhovpe va footiue. H exiluor Mg olugpwva pe Sou E€QoupE a6 T petbn-
notnd Bo pag dwoel dio Mioeig: :

v o= 3EN9+4-600 _ 3+V2409 _ -3+49,08

0,1.2 5 5 = > =

Vg1 =23,04m/s naw vg,= -26,04m/s.

AT6 Tig do Mioeig denni eiva 1 Beting vy, =23,04m/s, Si6m Dewpotipe
ot 1) %o Tov avtorfTou Yiveraw xard ™ Oetuai gopd tou dEova nivr-
one x'x.

ZvpmeQaivovpe 6t yia TaximTe peyokiteon and 23,04m/s (82,9km/h)
Ba €xovpe ariymua.

EPQTHXEIL - IIPOBAHMATIEMOI - AELKHXIEIZ

4.1 No ovpednpowfoty ta xevi: :
) Zmv evbiyoapun opoh xivion n TQOYLA TOV XIVITOU EiVaL.....vos.

KO M TOXOTNTE TOV TUpauévei.................

B) Zro SI povada pérononc NS TOXVTNTOS EVOLL............. ®OL TG EMTAYLY-
(1 | =8 15T T N .

¥) H taypimnra exgodlet to pubpus HETABOAS TNG...vvvvviennnnns EVOS #vNTOU, £-
Vo 1) EmTdyuvon exgodler To oLUOUS PETABOMS ™G evreeeen EVOC %i-
ViTo.

4.2 Na ovpndnoofody ta xevi:

Kwnro Apibpdg ovvretaypdvay
mov yeerdfovear, yua va xabogrotei
n Bém] TOU RIVITOU.
Agpomhdvo R

AxgoPdmg mov mepnatdel oe oxowi | 00
Kapdf oe fioepn 8dhacoa |
KapdPi oe govgrovviaopévy Odhaooa |
Mévoaswes [ —
Avtozivto oe medwé dpopo |
Avtoxivito o€ ogewé dpdpo |
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- Evbdygoppn opakd perafaiddpevn xivinon, emiTdyuven -

4.3 Mo, a5t6 Tig draqoQés PeTaty ToyvTnTag Xot emTdyuvong eival otu

) éxovy mdvra avriBem poed

B) to éva péyebog eivan Suavvopamxd, Ve 10 GAAO HOVOUETQEO.

v) 10 éva péyebog exgodler 10 ovBpd petapohric mg BEomC, £V TO GALO TO
ouOpa petafolric ME TayIMTOS

) ) emrdyuvon elval peyahiTeEn TS TOUTITUL.

EmhéEre T 000T| AmdvTnom.

4.4 Awoh£ETe Ho and Tovg TEQARATO Tinovg ®ou anodeiETe Tovg:

a) v=vy+at ¥) v=vl+ 208

1 g
=pit +—att O =
B) s=vy 2 ) son 2lal

4.5 A¥o suvird mov mvovvrar oty ida evbein €50V TaYVTNTES U ®OL -V
avriororye. Ty ovpmegaivete o Ty ®ivnor Tovg;

4.6 Lty evbiyoappn opaki xivion:

) 1) emrdyuvon elvor undev

B) 1 ToppimTa elvan otabee

v) 0 puOpdg petaPolris mg Beong eival otuBepog

8) 0 QuBNGS peTafohrig ™G TAYTTTAS EVOL T A

Xapoxtolote pe E Tig OWOTES TQOTAOELS RAL UE A tig hovBaopgves.

4.7 Ly ev0Gypapun opakd eTTo VVOREVT) RIVIOT:

) 1) EMTARVVOT] GUEAVETUL

) n Tayvmra avEdvetal

1) 0 ouBude petafolic T Béome eivar orabepdc

8) 0 pubpde petafolijc TS TaUTITAGg EiVOL otabepdc.
Xapormoiote pe =TI COOTES TQOTATELS %ol BE A TS havBoopevee.

4.8 EmA£ETE 10 000T6 hudypap-
po o wabepd axo Tg xo-
puxdro neguTdoels evhu-
YQUUUTS KIVIOTIS:

o) arnoio

B) evbiypapuun opcki #Omon

) OPCAG ETTCHUVOILEVT) RIVIOT)

d) onahd emPoaduvopevn wivn-

on.
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- EvBvypappn opaid petafaiidpevy xivnay, EXLTd VYO -

4.9 "Eva avroxivnto mov agyxd neepei Eemvder pe oradegii emrdyvvon
o = 0,5m/s* xmivovpevo evbiypappa. “Yorego ané ypévo t=1 min 1 ta-
xvtnta rov Oo eivar:

a) 0,5 m/s [)30m/s’ ¥) 108 km/h
&) 3 m/s €) 30m €) 108.
EmléEre m owoni andvmon.

4.10 H rayvtnra evég ®ivinrov mov xiveita evBiyoappa peraPdrierar
®atd 60m/min oe 1s. H emrdyvvorj rov Bo eivar:

a) 60m/s* B) 10m/s? ¥)1m/s* &) 6m/s’

EmiéEre m owonj andvmon.

4.11 ‘Oynpa xvovpevo evdiypappa pe toxvmte v=10m/s apyiter vo e-
mrayvveron pe otadepr emrdyvvon a, xa, a@ov dravicel hidoTyua
$=50m, 1) rayvtrd rov himhaordterar. Znrovvra ta ekrjc:

@) 1 EMTEYVVON TOV RV TOU

B) ta duaryedppota (v-t),(s-t), (c-t).

4.12 Me Bdon tov mivaxra pergrjoeny

o) Na zdvere ™ yoague] napdoraon
TaymTog - xeévou.

) H agyuni tayiona eivau............ m/s.

¥) H zivnon eivan emrayuvépevn,
OLGTL....emesnsis

£) To dudomua yua Ta mpdina, 4s
eivat........ m.

4.13 Xagaxtneiore zabepa and g evbiypappec HIVI|OELS OV MaQL-
oTavovro ota o haypdupara, ovpmAnodvovrag To aVTIOTOLYO HEVE:

= -
1]
,.._-_rT—n—a— ]
|
e o
S T e

T

4.14 Agopag Tov 200m avanriooe pénory tayvtnra 10m/s pe emird-
xovon Sm/s’. Howog eivar 0 pdvog mov éxave;
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- EvBdypappn opakd petefakdhdpevn xivyon, emiTdyuvan -

4.15 Ané 1o magoxdro didypappa taxvTnTag-yeovov ag evbiyeuppng
%ivnong v yivouy ta diaypdppate o) Seonijparog- xeovov (s-t) xa
) emrdyvvong- yeévov (a-t).

4.16 Avo oyripata agyitovy va xvovveal Tavtéyeove tdve oty idhwa ev-
Bela pe emrayvvoelg mov £xovy pérea a;=5m/s’* nor o, =4m/s’ avei-
otoLya. Av agyd 1 andotac tovg fitav d = 72m xou 1) xivorj Tovg
givan avrippom,

) va Poebet mov row wéte B ouvovmBotv Ta opjuota

B) v yivouy ta Suaypdppata (v-t). (s-t) raw (a-t).

4,17 Avriotouyiore xabepud ané tig 4 evbeleg e TIg TAQUXATO TEQLTTG-
GEIS XIVITOV, CUPTAN0GVOVTOS Ta notdhinla xevd ota daypdppa-
10 mov axolovBovv:

a) todjhato v=25km/h p) avtorivnro o.=3m/s’

y) potoouxhéra v=110km/h &) agpomhdvo a=20m/s*

4.18 Lto mopandro ddypappe exaxovitero ) petaforrj tov dwotijpa-
TOC S [LE TO YOOVO t EVOg ®ivijTOU o ap)nd neepei, To owoio extelel
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- Evliygappn opaid perapeiiipevn wivnoy, emirdyuvany -

evbiypappn xivgon. Zyrodvvro:

a) va avayvoerotel to £(dog xdle emi-
HEQOUE xivnog,

~ B) v BoeBel n néyiom ratd péroo Tayim-
TOL TOU %IVNTON,

¥) va vroloyiotel o ovvolixd didomua
YOL 1] HETOTOTLON TOL RIVITON,

d) va yivouv ta diayodppata Tayitrac-
XOOvVoU (v-t) ®ow emTduvong - yodvou
(o-t).

4.19 Lto dudypeppe anewovitetrar ) peraforti tng tayvtnrag pe to

XQOVO evos xvnTov mov xiveltan evBiyoappa. Znrovvrar ta eErjg:

1) Xagaxrnoiore ue X 115 0wotés mpordoeis #ar ue A tig avhaousve:

® 3 taydmnta ya t=0s elval
v=0m/s

® 10 ouvolrd ddotua elval
92m

® 1) ®ivnom otn dudoxreln Twv 4
TEWTWYV devTepolénTwV Ei-
vau opedai

® 1) emTOyUVONEVY Rivnon €-
¥EL emrdyuvvon 2 m/s’,

IT) Emid£re Ty oworij andvrnon

Kard ) yooviri onyw t=14s

1 TadTnTa elvou:

a) 4m/s B) Sm/s v)6m/s 8) 2m/s

IT) Na ovuminpdoere ta xevd:

® Th yoovirni] orywj t=18S T0 KIVITTG...covvvvrererererranrennnn

® T ypovin oteypr] t=10s 10 %Nt AMORTA Tewverreeerenns ToiTTe

® Tn yoovir oryw t=12s 10 VTG EXTERET HVION.cverevrererannnnn

® To ®xivntd extehel Sradoyind g eEric mivijoeis: apyind.......... ®ivnon,
ERET i cinas RIVNON RO TEROG . vererevrerenaad o).

4.20 Heguohnd g TpoYCiag raradidrel hempogeio Tov népaoe pe non-
»wvo. To Lewgogeio mveiron pe orabepr] Tayimra v=1m/s, eve To me-
purolrd, dray agyiler va sveitay, €xel otabepr] emrdyuvon a=1m/s’
®on améyer and ro heopopeio andoraon d=8m. Znrovvrar ta ekjg:

a) Ze w600 YoEvo 1o mEQUTOMKG B mpokdfel To Aemgopeio;
B) Ze 1 amdoraon amxd 1o pavdol Bo ovpfel autd;
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KEBPAAALO 49 AYNAMH KAI KINHEH
- AYNAMH... ro pvonixdé tng emrdgvvonsg, 2* vipog vov Nedtwva -

) Na rapaotafoly yougurd oL taitnreg Tov 000 ®IvnTey I To ¥e0vo oF
#owd ovomua aEdvmy (v-t).

) No. ropaorafoty yougurd ta dreonjpcre Tov dTo ATy pe To xpovo ae
#owd ovompa aEdvav (s-1) zaw va onpewndel o onueio ovvdvmaoig toug Z.

€) Yrdapyel v dhho onpelo ovvdvinong oto dudyoappa (s-t);

4.5 AYNAMH... To pvonné g emrdayuvong
- 2 Nopog tov Nevrovae

Av mlunﬁoﬂue TOV 0QLOWG g divaung (...aftio mov uetafdiier Ty xi-
w}rmr; rardoraoy Tev owpdrar...) »oL 1ov 1° vépo tov Nevtova (... av dev
aoxoVVTaL évva,ust; g€ #ATOLO OWU, TOTE § raxvﬂ;rra TOU TAPAUEVEL OTA-
Oe01j....), TOTE EVROAL RUTUAYOVUE OTO CUWTEQUONN OTL 1] eagpoyr] diva-
ug o wdmoo oo Bu empépel petaforri oy Tayvtntd Tov, dnhadi
Ba tov mpooduioeL emLTdyuvon).

Ao mv nepopatir dudta mg ewodvas 4.37 dwamotdivorus 6t av
ot Ot

Ewdva 4.37
H emrdyvven mov axoxtd évo oopa eivar avdloyn pe T dovapn
OV TOU GOXEITOL.

toaffiEovue dvo dua Payovdria to éva pe divaun F xaw 1o dhho pe durhd-
owa divaun 2F, téte autd mov déyetar ) durhdowe divaun diatoéyet di-
mAaowo dudompua otov (d1o ¥edvo, aroxtd dnhadi durhdola emrdyuvon.

ot ot

B E GF‘@ 8 E 6 &

Ewova 4,38
H emrdyvven mov axoxtolv ta odpote, pe v exibpaon Sivapng,
eivar avriorgogn g pdteg Tov.
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KE®AAALIOD 4° AYNAMH KAl KINHEH
- AYNAMH... to pvorixné g emTALVvong, 27 vipog tov Nevrova -

Opwms, av aounbel 1 (dua diivapn oe §tio Bayovania wov €yxovv Sumhd-
out Ao 1o Eva s 1o dhho, edva 4.38, 161€ 016 MOV ExEL TN WHQGTEQN
nala daviel durhdoro dudoma otov (d1o yodvo, amoxtd Mmhadj dutha-
Ol0 ETTAYVVON).

Ta o ragandve ovprepdonata, To onoia agopoly g oxfoelg “em-
Tayvvon-dtvaun” zaw “emrduvon - pdta”, o Nevrwvag 1 ovpreoiéhafe
0€ o pabnuotie oxéon mov ovopudCeton 2% vopog tov Nevtova 1 “Ogpe-
hadng Nopog me Avveyuanic” xau Siomumdveton wg e&rc:

«H ovviotapévn divapn mov aoxeitm oe éva Gopa eivan iom pe to yu-
véuevo g pateg rov odpatoc eni TNV EMTARVVOT e TV omoia xiveital
aUTo», dnhad:

(4.9)

* Me Bdon to Oepehddn vopo opiletal n povada dvapng oto S.1. ai-
otpa ®ot ovopdletal Newton
(IN).

IN eivar 1) d¥voun n omoia 6-
tav aoxnBei oe odpa pdtas kg
TOV TQoUdider emrdyvvon 1m/s’
®atd ) devbuvor e,

Ankadn: IN = 1kg, 1m/s’,

Tagaryerjoeis

® H ovviotapévn divapn EF xoun ETULTAYVVOT o efvar draviopara
opoeEoTa, d16TL N pdta m Tov oduaTog efval hvTa BeTinde aobpde.
‘EtoL, av éva
OlPe apyIRG Npe-
pel (v=0m/s) o
deyrel v enldpoa-
on otubepiic diva-
ung F, 161 Oa
aTOxXTOEL OTOfE- :
o) emdyuvon a, 1 omoia Ba eivon opdpEom MG Sivaune, koL To oopa o
exteLEoEL xivnom evBiypauun opahd emrayuvuevn (a>0 xa otab.).

Ag equppdoovpe

Lopa pateg m=10kg, mov agyixd noepei, déxerar v enidpaon oto-
Oeerig dvvapng F=50N i yodvo t=3s. IGon eivar 1 TayvtnTd Tov 1)
yoovern oruym t=3s;

Am6 to Bepehuiddn vépo foloxovpe my emadyuvon o mg rivijong:
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KEPAAALO 4° AYNAMH KAl KINHEZH
- AYNAMH... to pvonixdé tns emrdgvveng, 27 vipog Tov Nevrova -

50kg 2
*F=ma 1 u—E= SON _ kgsz =5E-
MmN 0= T10kg ~ 10kg g

Ané mv eElomon g TaiTTag Yue Tig evbiyoauues Opohd EmITAUVO-
HEVES RIVIOELS Exoupe: V=Uy+at 1, exeldij To ooua agyund neepel, v=at,

onére 1 TargiTTd Tou T yeovir otvyw t=3s Ba eivou: v=5 rsn_i 3s=15 %n ;

Mmogovpe Gpog vo e0yaoTovpe xo 0g &g
o 5F. . . _F
Ané g oyéoerg EF=ma1j o= 3 Ha= = (1) mow v=vy+atjv=at (2)

TEORUTTEL OTL V= z—t (3). Ané ™ oyéom (3), Aol aVTIHATUOTIOOULE

oL peyEOn waw zdvovue Tg TodEels, folorovpe Ty TayvTTU.

® Av 0 éva odpa Tov xuveitan evbiyoae o opard aoxnel otabe-
o1} Stivayn ratd ™ diedbuvon mg TagiTTeg, TéTe avdhoya pe ™ poed mg
Stivapng duaxoivovus HU0 TEQUTTHOELS:

i) H good g diivaung va oupminter e ) good mg tayimrag, ondte
T0 O B EXTELETEL OPOLG ETUTUHUVOUEVT) RiVION).

ii) H gogd g divaung va eivar avriBetn je m good g tayimrag,
ondte To ovua Oa exteéoeL opahd empaduvipevn “ivnom.
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KE®AAAIOD 4° AYNAMH KAI KINHEH
- AYNAMH... 10 pvatixd tng EXITA Uvong, 2% vipog tov Nedvrova -

® ‘Otav o€ éva oWpo aonovvrou TorEs duvdpels, Téte modta Poloxovue
T OUVIOTApEWT TV duvdpemy zal ietd epapudtovue To Oepehddn vopo.

YnohoyiCoupe, pe 10 yvoots 10670, T cuviotapévn Tov Suvdusnv mou
AOHOVVTOL OTO T

ZF =+ F} + F} + 2F,F, 090" =287 =F2.

Anhodij: EF=5-2 N.

Zm ovvéyeur, amd to Bepehund-
on vopo EF=ma poloxovpue 1o ué-
TOO TG EMTAYVVONGS TOV THIETOC:

ArohotBwg, exeldn n emrd-
yuvon elvan péyeBog dravvopati-
%0, mEEneL va PROvNE ®ow TNV Ka-
tevfuvor mg. Aoxel YU’ autd va vrohoyloovpe T yovia @:

EQQ= §—1= 1, doa =G = 45"

4.5.1  Avvouxds opopds tng patog

Zippmva pe 1o Oepehaddn vopo #dbe petaforn om dlvaun mov aoxei-
TL 08 RATOLO OMPE TOORUAEL RatL it LOGTOOoN peTafohi oty emitd-

HUVOT), HE UTOTEAEOICL TO TNALRO % Vo TAROPEVEL OTebEQD.
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KE®AAAID 4° AYNAMH KAI KINHEZH
- AYNAMH... to pvotixné g emrdyvvong, 2% vépog tov Nedvrova -

Anhad, av duthaowaorel 1) Sivapm duthaoidletal xau 1) emTdvvon, av
touthaoiaoBel N divapn Touhactdleton ®aL 1) EMTALUVON %.0.1.

. F 2F 3F vF
ZUVEME — = — = —— == —
il S a 2a 3a Vit

= Im.

To ot00epd nhizo g Hivapns mov aoxeital o8 ®ATOLO CORA TQOS
™y emTdyuvon Ty oxoia tpoxrakel ovopdletar pdtae.

H pdla efvan povépetpo néyedog wau, ex10¢ and v adpdveua, €xeL no
mV idTTa va aoxrel ehrnnés dSuvdpers oe dhhes pdlec.

HNopadeiypora

1. O 0dnydg ovromvijrov to omoio xveitar evBiygoppo ®ou pe otude-
o1 tayvinre v=72km/h avuhappavopevog éva epmodio ppevapel.
To avtoziviiro agov devicer 20m, axiviromoteitar. Av 1) pata Tov
avroxvijtov eivar m=3800kg, Oéhovpe va Poovpe T dvvapn mov a-
varTiydnxe orovg TRoY0vg TOVL,
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KEDPAAALIO 4° AYNAMH KAI KINHEH
- AYNAMH... o pvonizd tqg emtdyvvone, 2% vipog rov Nevrwva -

H dtvaun ov yoewdotxe, yia va axvvnroromBel o avroxivito, eival
F=ma.

H améoraon 1wv 20m wov duavier To autorivito péyol va CLHLLVI|TOTTOL -
Bei eivan o ohné dudompa mg emfoaduvipevnc ®ivnong, 1o omolo, Gmog

2
LA
2lal ?

Yvoitove, vrohoyiletal and ™ oyfon s ;= amwd mv omoic foi-
orovpe v emPodduvon a mg wivnong.

‘Eyoupe 6t vo=72km/h=20m/s zaw S, =20m, ondre eviroha mooxvnTEL
ot a=10m/s’, :

Emopévarg, 1 dtvapn eivan F=800kg 10m/s* = 8000N.

2. To avroxivnro E; pdtog m;=1200kg pupovhxei e oyowi og opLio-
V110 deopo éva Ghho avtoriviro I, patag my=800kg. Av n EMLTAyLY-
a1) LE TV onoia xvovvrar Ta dvo oxrjpata sivar a=3m/s2, tnrovvrar:
@) 1) d¥vapn €AEng mov avamTicoel o xviTgag Tov I,

B) n Tdon Tov oyoviov.

@) EqpagpdCovpe to Bepeliidy vépo oto otomua tav dio ooudrov:
ZF=(m;+mp)a 1 F-f+f" = (m;+my)a 1 F = (m;+my)a (1),
oot -f+f" =0 (01 TdoeLS OTa ArEa TOV OYOWLOT eival, Grme E€poupe,
Cevyog «dpdomg-aviidoaoncy, ondte eivan aviibete).

An6 Ty (1) pe avorordotoon ko Tpdteis Poloxoupe m Drovpevn Su-
vapn F=2000kg3m/s*=6000N.

B) H tdom tov oyowion Bpioxetar, av epaoudoovue 1o Bepehddn vépo ae
va amd ta dvo oypfuare (ouniBag o' auté mov déeTan Tig hydteoeg duvdperc).

I'ia 10 Z; O éyovpe: ZF=mya 1 f'=800kg3m/s’ = 2400N.

To idwo amotréheopa Ba Bolonape, av elyane e@aopdost o Oepelidon
vOpo oto 2. Ag SORIACOVYE. .

3. Le éva oopa pafag m=10kg, wov Poioxrerar oe opriovrio roanély, a-
orovvror Teews opidvrieg duvaperg Fy=3N, F,=2N F;=1N drog oty
ewdve. Znreitar n emrdyuven mov 0a ooxmijoel To oopa, av §=60"

129



KEDAAALO 49 AYNAMH KAI KINHEH g
- AYNAMH... 10 pvotixdé g emrdyuvveng, 2% vipog rov Nedrova -

Bolorovpe aoyixd T OuvIoTauEVn Twv duva-
UEWY OV COROUVICL OTO TN %L NETE EQUQ- F
nétovpe To Bepehuddn vopo, yia va footipe my
EMLTAUVOD).

O vrokoyopds g ovviotapévng ZF yiveton

P Fy

ue ™) yvwonj pébodo mg avdhuong oe dEovec. P
ZFx = Fi'FEX = Fng auvbl'= (3 2 )N 2N F
|w Fr
'IEFN)'— 2y-F3 = Fa np60™ F; (2_' B %
=~ =F. + =F, -.'4+053N 213N Fo
IF
F"
F,
Kot and 1o Bepehiddn vépo elirola vohoyi- X
CeTan 1o PETO S EMTAYVVONG:
ZF=ma 1 a=0,213m/s". y

H zareiOuvvon 1ov dLoviopatog g emrd-
FUVOTC TPOOdLOEITETOL 0t T Ywvia 6 mov oynuatiCel pe Tov dEova x'x:
ZFy 0,73 o 0
o= = == =0,37 oo BH=223"
S 2 e

4.5.2 Bdgog

Avagépaue mo xdvo ot o
darhn Bepehidddn wdidmmra mov
£YOUV TC OMPATA, EIVOL VO 0LoHROTV
10 éva oto Ao elntnéc duvdpeic.
O duvdpeig autég eEaptavion amo
g pALec TV CoPdTwyY oL s Ty
andoraon petasl tovs. o mapd-
deryua, e0t raw 1o fifflio owtd £h-
HEOQTE, PHOVO TTOU OL EARTIHES QUTEC
duvapeig eivan moht aobeveic wau
10 amotehéonatd tovg dev elvon
gpgavi). Ilpoxewpévou va yivouy

cuobnréc oL duvdjiels autée mpémel Ewxdva 4.39

oL pdtec Twv copdrmy Tov alnhe- Av dev vmijoye n EAEN TS g,
mdpolv va eival tepdonieg (6mog dho pag Ba eiyape yadei
eivan, 7.y, oL pateg Twv mhavnov). oT0 DLdoTTR.
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KEDAAAIO 4° AYNAMH KAI KINHEH
- AYNAMH... 1o pvortixé g emivdyvvong, 2% vipos rov Nedrova -

Zmv rEQlmTwoN TOV TAUYNTHY TOv NAAZOU pag cLoTiratog autée ot
duvdpers EAENC amoxTovy zaboorotr onpaoia. Eivau exeiveg o1 omoleg
ouy%EATOVY TOUS TAUVIfTES OTYNY TR0y Tovg %a xabopilovy Tove vépoue
xivnoris tovs. O mdomg gioemg dogugdpot (METEWPOAOYLROL, TAETHOWV®)-
VIarol #Th.), 0L 0TTO{0L TEQLOTEEPOVTAL YHOM TG TOV shaviion pag, exiong
CUYRQUTOVVTAL 0T TEOYIG TOVS NG TIS EAXTIRES duvdueig mov aonel mdvo
Tovg N pala me M.

Ewdva 4.40
Or ehnrinés duvdperg peraky tov patoy AU OV 0T0 PaxpGHooNIO.

AV a@ooupe £va avireipevo and o yoLa pag, 1.y, auté 1o Puphio,
T61e Bt To dotipe va xatevBivetan mpog to €dagog. To yeyovic autd ogpei-
hetan omy ehntun] dtvaun mov aoxel 1) I oto Biphio. Avni 1 €AEn e I'g
exdnhoveran oe ®dOe odua o ovopdLeton fdgog Tov OUOPOTOC.

Bagog ovopatera n ehxtint) divapn mov aoxei n pdta e I'g
o1 pata xdbe odparog.

Eneidn] 1o fagog eivan divaun, Ba mpénel ovppova pe 1o 2° VOIO TOU
Nevtova va 1poodider emrdyvvon ota odpate. H emtdyvvon avti
ovopdCeta emrdyuvon mg fagimrag o oupforiCetan pe 1o g.

H eqaouoy tov 2™ vépou oe éva odua to omoio ®iveltar pévo pe my &-
nidpaom Tov fdgoug Tov odnyel omy e&iic oyxéon:

—*

» = =%
2F = ma 1 B=m (4.10)

INa avayvoon zo pévo...

¢ H emrayvvon g fogitnres g efagrdton ame 1o yewypaquxs mhdrtog
TOU TOTOV %01 GUEGVETOL G0 TOV LONIEQLVG TPOS TOVS TOAOVE TS Y1)C.
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KE®AAAID 4° AYNAMH KAI KINHZH
- AYNAMH... 1o pvorixd ¢ exirdguvans, 2% vépog tov Nedrova -

ZuyrenoULEva:

Emewd v I'm dev elvon téheia
oqalpa, ohhd mapovoldler
HLOTAGTUVOY OTOV LOMUEPWVG, 1)
wonuegwvi) axtivae e I'mg eival
peyoalitepn ratd 21km sepimov
and v aviiotolyn mohuxi
axntiva. Avté €yel mg amotéhe-
Ol M ATGOTUON GX’ TO REVIQO
g I'nc otov onuews va eiva
peyohtiteon an’ 6n Ba rav, av
0 ooua Polordtay otovg mo-
rovg. Emopévog, otov onpeguvo
O déyetar unpdtepn €LEN amd
™ I'm #o np iy tov g Ba elva
emiomg uxpdtepn. AvtiBeta, to
papog evog odpatog Ba elvan
HEYUMITEQO OTOVS TOAOVE, GG ;
emiomg »ow 1o g H pdbe dpog ©anpenet v’ apxiow
tov ooporos Oo eivor movrov
otabep.

Ewova 4.41
To fdpog avEdveron
npog tovg wohovs g I'ns.

H tpy tov g (yra vrepba-
Laooo thpog undév) elval natd
uégo Gpo: OTOV LONREQLVO
£=9,79m/s*, orovg mohovg
£=9,83m/s’ xou og YewyQaPIRo
nhdrog 45° g=9,81m/s’ (ewdva
4.41).

® H emrdyvvon ¢ pegdvtnros g eEoprdrar amé 1o vPORETQO TOV
TOMOU %01 PELDVETAL 600 GRORAXQUYORAOTE amtd TNV empdvera g I'ne.

]

Av pe éva peydineg axpiperag duvapdpetpo petprjcovpe to fdoog e-
vig odpatog omy emgpavera ™ yng (h=0m) zu emavaldpouvpe m pé-
TENOY OtV %0QuEt| EVEg Ynhoi Pouvod, my. otov ‘Orvpmo (h=3000m),
Ba duamiotmoovpe 6Tl o fdpog Tov agupatog €xel pewwlel. Kabag, ot-
6V, VEAVETOUL TO MPOPETEO EVES TEmOU, 1) edntirr] dlvaun g yne uewn-
VETOL, L€ CUTOTEAEONLM VO LELAVETOL TO fAQOC TV TOPATWY 1AL, ETOUE-
vag, N emadyuvon g fagtimrag g. Oa mpémer va TovIoTeD aitepa 0TL 1
£MEN g e mpog dha ta oddpata undeviCetal (Bewontund) oe dmewpn a-
TGOTCoN 0td TO %EVTEO TS, TV mpaypankdmTa, 1 EMEN ™mg Ing yivetou
1600 Pk Yo peydleg arnootdoels and to ®évrpo g Mg, wote va
Oewpoipe mpuxTird (on pe undév.
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KEDAAALIO 4° AYNAMH KAI KINHEH
- AYNAMH... 1o pvotixé g ETLTd uvons, 2 vipog tov Nevruva -

Ewodva 4.42
H €MEn mc g Bewpnuind pndevitera oe dreign axdotaon and 1o #EVIQO IS,
O aorgovavtgg Em and v arpdogaipa e Ing eEoxokovlei va £xeL Pagog, péve mou
ELVOL UxQOTEQO 0’ 6,71 0Ty Emupdvere Tig Ine.

® H emrdyvvon g fagitnras oe éva onueio éxer v idia Ty yia xd-
fe oopa (wov Ba Poebei ovo onpeio avrd) aveEdornra and T pdta Tov.

“Eva fagu w éva ehaget odpa déxovral dragopetixnn dtvapn wad m
'y, éxovv dnhadn duagopenixd Bapog. H emrdyuvon Spwe v ool
amoxtd wabe ompa elval idua xow lom pe my emrdyuvon mg fapimrag g. H
I'n exopévag emrayiver 6ha Ta odpata pe tov ibwo tpdmo, aveEdprnra o-
76 T pata tovs. Av agefov to odpote cutd and To o hpog, Ba émpene
va gracovy omy emupdvewe T Mg tautdypova, epicov €xouvy Ty dua &-
mrdyuvon; ewova 4.43. H avtiotaon dung tov agpa emided. jie diapopetind
16O OT0 COPOT, OTOTE 1) AELEY TOUS OTO Edagog dev elval Tavtdypov.
Av araheipovpe ™y emidpaon tov agpa. exterécovue dnhadi To melpupa
oto %eve, Téte Ba dmordoovpe 6Tl T ohpaTe aveEdoTTa and o faoog
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KEDAAALID 4° AYNAMH KAl KINHZH )
- AYNAMH... o pvorizd tng emrdyvvong, 2* vipog rov Nevreve -

TOUC QPTAVOLY 0T Y1) TOUTGY o0V, surdva 4.44,

Ewova 4.43 Ewdva 4.44
“Eva xoppdt yopti %ot pa aidegévia Av eEakeipovpe v exidpoon g
o@aipo agiivovTal va TECoUY 4o ®i-  aTROCPUOAS, TOTE TU COROTA @Tdvovy

xowo vpog. To yapri déyxeror peyakt-  ravroypova to édagos. To yeyovic av-
TEQT avIioTaon amd TNV atpéopaipa 70 onpoivel 671 1) EMTELUVOT] OV Wxo-
an’ 6,1 déyeral 1) ogaipo. Enopévec, wrovv amé Ty ehuxtua] dvvapn g
1) Opoipa @Tdvel MEdTY oTo Edagog. I'yg eivar ibwo #on 1o To ddo odparae.

O “gohMjvag tov Netdtova™ eivol o epyaotnolaxt] OLdtagn e ty
0mol0. PTOQOUNE Vo dLemoTwoovpe Ta topardve. H dudtaEn mepthappd-
VEL €V YUAAYVO OOMVEL, [ VTALG XEVOD KO [ POTOYOPIRY] CUOKEWM],
mov pmopel va fydlel putoypagies oe (oo ypovird dwotijara.
® TomoBOetoltue oto owhijva do owopata dagopetixiic pdtag (m.y. éva

(PTEQO HOiL LU TTETRU), '
® (PULOOUNE TOV CLEQE PLE TNV TvTALC,
® VTLOTREQOUNE TO Twhijva,
® PUTOYOOPILOVLE THV TTHON TWV CORATIV,

Oa. SLETLOTWOOUIE GTL TC OWUATE PTAVOLY TaUTOYpova otn fdon Tou
owhijva.

Hapadeiypora

1. Lopo pdatag m: i) to agijvovpe va ®ivnbel axo Ty Ropvg Aeiov
REXMPEVOL EMTEDOV YOViag #hons ¢, ii) To extoEevovpe amd T
Bdon tov zexhypévov emmédov pe a1 TaxvTnre vy Oéhovpe va
peletjoovpe TRV ®ivijo Tov,
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- AYNAMH... to pvotixd tqg exwTdvvong, 2* vépog tov Nevruve -

i) Zyedidlovpe Shec i duvdpeic mov aoxovvral oto O RO TLS VL
Miovpe o€ dio dEoveg: atov GEova vivyone x'x (xatd UIROG TOU RERAL-
UEVOV EmTEOOV) %au OE Evav GEova xGBeTo OTo Rexhuévo eninedo y'y. E-
pagpsCovpue To Bepehuddn vopo otov GEova xivnoe x'x xat EYOULE:

ZFy=ma 1 By=ma 1 Bnup=ma 1| mgnug=ma1j o = g nueg.

H ziwon eivan, emopévoc, opahd emrayuvépevn zai 1o HETOO ¢ ETL-
Thyuvong eEapTdral amd ™y ®Aion Tov emmESov.

ii) Katd tov (610 10610 Ba éxoupe:
ZFy=ma1f -By=mar -Byuo=ma 1| -mgnup=mar @ = -g nug.

H zivnom elvay, emopévag, opahd smpPoaduvipevn xa 1o uérpo TS ETL-
Podduvong eEaprdrar and my #hion Tov emmwédov.

2. ' ) dudragn vov oyijpatos divovea o eErig thngogopiec...

® Ta oopata L, »ar L, ovvdéovtar pe oyowvi, mov diépyeton and axi-
v Teoyahia, zar oloBaivovy o heio exineda pe Ty exidpaon
orabepric dvapns F mov egaguiterar oto L,

L ml=lﬂkg, q}=30., :

® H ziviion tov copdrov yiveta pe otaber] toyitnra za tnrovvra:
a) 1 dvapn F, B) n vdon tov OXOVI0Y.
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- AYNAMH... 1o pvotixd tng emrdyvvons, 27 vipog rov Nevrove -

o) Eyedudtovpe ror avalioupe Tig duvdpels otov GEova xiviong x'x.

Emeid] 1 nivnom yiveron pe orafeon taydmra, n emaduvon Ba eivay pun-
v waw 0 Bepeluddng vopog Do mapeL T poeg:

2F,=01 F-f;+f, -B,=01 F-B;,=0

(- f; + f;"=0 wg Levyog “dpdong - avridoamms”).

Enouévag, F= By, =B, nu30" =m;gnu30°= F = S0N.

B) H tdion tov oyowviot Poioretal e ™y egaopoyi Tov Bepehiidovg
vopov og éva and Ta OU0 oopaTa, £0TM 010 Z;:

SFx=01j F-f;=01 f; =F1 f;=50N.

3. Neapdc agijver oo Ty tagdroa nolvrarowriog va néoel ehevbega
vopLopa moog To £dagog, Hote va to supuidper qikog Tov. H tupd-
100 Poioxerar o ipog h=20m. Le 600 LOGV0 ®or pe Tora ToyvTN-
ta Ba grdoel To vouopa 010 £dagos, av 1 aviiotaon tov afpo Bew-
on0et opeintéa; (g=10m/s’)

To vépopa xiveitar evfiypappa pe opakd emTayuvopevn zivion

-

gmrdyvvong a=g. Apa: s=h= % at =

t= &=25 HOLL v=202-
-J g S

4. Twari 1) Luyaowd deiyver To fdgog pac;

%

ot’

—

noy v=gt. Emouévmg:

b2 =

To Pdoog elvar 1 eAnTiar] divaun g
S ov aoneltal Tdvem pag nal Gy o
Cuyapud. Iog howrév 1 Cuyapld delyver
10 drd pag Papog: Ag dovue mak.......

Zrov TToLRito g ELévag aoxov-
vrat do duvdpers:

To Bapoc tov B zow pua divapn ena-
@ric A amd Ty empdvewe g Quyapuds.

Opwg ®ol 1 emgdvela mg Cuyapudg
déyeTal, hoyw tov afuwparog “dpdong
-avtidpaonc”, w ioov pérpov dtvaun N

H Stvaun N efvou avmr o aveyxd-
Cewto ehamijpro g Lvyapids va na-
papoogmBbel naw va pag daoel évdeiEn. AMG A=N", emopévag 1 évdeitn
g Cvyapids eivan on) pe T ddvopun A,
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- AYNAMH... o pvonixs tqc emrdguvans, 2 vépos trov Nedrova -

O mrowizog eivar axivnrog (...600 yiverar) xau ovvemog Ba woyven
TF=01 B-A=01j B =A,
omhadi n évdeiEn mg Quyapuds A wotral ue to Bdpoc B
(ne mv mootiméOeom mavra G efaoTte axiviyrol TEvo ot Quyaoud).

3. Lto mdropa evog avehrvotijoa foioxera pa Luyaoid xo tave 4114
OTEXETOL 0 %UQLOG TNS EXOVES paSag m=90kg. Voo o avelrvorii-
eug dev mwveitar, 1) Luyapud deiyxver 900N. Eagvixd o avelvotijpag
a0y iGeL vo emrayvveTal ®aTaxoQUEa TROS Ta TAVH e otobepr] emi-
tayvvon a=2m/s’. Tu Oa deiyver tdoa 1) Luyaoid; (g=10m/s?)

H egagpoy] tov Bepehiddovg vopov me duvapnic otov dvbowmo e
dahoEL:

ZF=ma 1 A-B= ma vf A=B+ ma (1).

MdBape 6t 1 €vderEn mg Quyapids eivan fom pe ™ dtvaun A. H oxson (1)
nag kéew 6run évdelEn me Luyapids efvan peyaditeon amd 1o Phpoc B tov ov-
Bowmov xard Tov 6po me: A = 900N +90kg2m/s*=1080N.

Aoripaote vo Mioete o (510 mdPMua, Stay o avelrvotipas Kiveital
e TV (B otabee] emTdyuvon Teoc To #dTw.

Ao

Enidoaon g emrdyvvong a (o0& mohhamhdoia g g) otov dvBpmnmo

1a=2,2g: dvogopia 2) a=3g: évrovn dvogopia 3)a=4g: Srataouyi
oty 6pcon 4) a=3g: awobnmi peimon Tov omrtizon mediov 5) a=6g: Amwobh-
WrEg TaoELS.
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- AYNAMH... o pvonixd tng emcdguvvons, 2% vépog tov Nedtwva -

EPQTHEEIX - IPOBAHMATIEMOI-AEKHZEIZ
(Zrig mapaxdro aoxijoets Ta eximsda Bewgovvrar Aeia).
4.21 Avatvrdore o 20 vépo Tov Nevtova Yo Thy Rivijon 1oV copdtov.

4.22 "Eva odpa xwveitar evbvypappa pe otadepr toyityra. Tr m:umgui—
veTe Y10 TIg dUVANELS OV 0oxovVTaL 0TO CON;

4.23 To odpo g exévag xveita evdvypappo xo opadrd. Av Fy=5N, va
Boebel n F,. -

4,24 To odpe. Tov oyjpatog wveitar evbiypappa war opahd. Av F=10N
»or B=20N, oyxedidote Tic vedhownes duvdpers mov aorodvrar oto
OO ®UL VTOAOYIOTE TA RETOW TOVG.

—*u

i -

4.25 Le évo. odpa Tov agyuxd eivor axivito emdpd otabepii opiiovnia diva-
un F zar 1o oépa aoyite va mveitar. EmiiéEte T ononi amdvemen:

a) To oopa Ba extehéoer evbiyoauun opahr nivnon.

) To owua Ba extedléoer evBiyoapun opakd emvtauvOopevn ®ivyon.

v) To owpa Oa extehéoel evfiyoappun opahd empoaduvipevn wivion.

8) Timota ané T MAQUTAVO).

4.26 Ilowe eivor ®ou tidg opiteton 1 povddo péronong dvvapng oto SI;

4.27 Le mow oyjpo avrwotovgel rabe-
[l 06 TIE MUQPORATO XUTOOTA-
OELS;

............. H toyémra pewdvero.
e H tayimnra mepauever otabeon.
............. H tayimnra avEdvetal.

............. Annmoia.
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- AYNAMH... o pvorind g emrdyvvong, 2% vépos tov Nedrova -

4.28 Zopa pdtag m=10kg déye-
TaL Ty enidpaon orabdeoiic g

dvvapung F. Av to odpa ap- F F
Auna@ frav axivnto xai oe
%00vo t=2s amortd Tayity-

ta v=20m/s, To pérpo g

divapng eivou:
a) F=IN B) F=10N
v) F=100N 8) F=1000N
EmAgEre m owoni andvmon.

4.29 Lopa apyrd axivro déye-
Ton TV enidpaon divapng F,
1 omoio perofdilerar omog
deiyver 1o oyrjpna. low and
T naguxdron dweypdppara
ragrotdver T peraforni tng
TaUINTUS TOV CONATOC e
10 yo6vo; Na artiohoyjoere
TV amAVINOT Gog.

4.30 Av M>m, 10Te 1] EmMTAYXUVOT) 0. TOV dV0 so-
naTov sivor:

M -m M+ m
g PBosg—

g

- Mm 5 _m
¥) a= T B )u—ﬁg
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- AYNAMH... o pvotizd tng exirdgvvang, 2° vépog tov Nevdtwva -

4.32 Lépe pdtag m=0,5kg déxerar tnv enidpaon dvo xdbetrwv orabepov
duvdpeny F;=3N za F,=4N. H emtdyvvon a mov anoxtdel 1o 060-

po eivae:
a) a=2m/s’ B) a=10m/s’
¥) a=15m/s’ 8) a=50m/s’

* 4.33 Xapaxtnoiote pe L 1ic 000tég mpotdoeis xat pe A 1ig havBaopéveg:

® H pdta evog odparog eivar otaber, v 1o Bapog Tou prroel va ahhdlet.

® To Papog evic oOpaTOg Eival HEYUMITEQO OTOV LONUEQIVE TS YNS AtG
4,71 oTovg TéAovE.

® H smadyuvvon me fagimrag eEaotdral amd 10 YEOyQugLrd TAGTOZ TOU
T6mou.

¢ “Evag aotgovalt)g ot TooyLd yiom amd ) yn dev €yel fdpoc.

4.34 Avo odpore E; nom I, agyed axiviyto oe opifdvrio eninedo nar g i-
dag paag m déyovran T enidouon orubepdv opiovrimy duvdpeny
F{=10N »m F,=20N avriorowya, eni ypdvo t=10s. Av to oopa X, dia-
viel dudotnpa s; =50m, Inrovvrar ov pdles Tov copdrov xow 1o dud-
OTNILE OV dlavier To oopa L.

4.35 IToto o6 T exdpeve hoypdppata
TAQLOTAVEL TV RIVIOT) COPRATOS pE
v enibpaon orabepijc divaunc:

4,36 AwaBérers £va duvapdperpo, o Luyaod o o tétpa. How and Ta
ropurdron guowrd peyébn propeis va Poeis;

* Tn pdta me néroag

® To fdpog mg méroag

® Tov éyxo g métpag

® Tyv emrdyvvon mg Papityrac g.

4.37 Toia oopera paldv m;=10kg, m,=20kg, m,=30kg cuvdéovrar pe
dvio oyxowvid omeg delyveL 10 OYU0, XaL OTO CHRE patas my coxeiTo
orafeer] divapun F=100N. Na vrohoyioete Tic TAOELS TOV OOLVLGY.
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- AYNAMH... 1o pvotizd 15 emirdyuvong, 2% vipog tov Nevrava -

4.38 L1n dudraEn tov oyprjpatog
0€hovpe va vrohoyicovpe
TNV EMLTAYLVYOT) TOV COPG-
TOV ®OL TNV Tdon Tov oyoL-
vioy mov Ta ovvdfer.
(m=3kg, g=10m/s*)

439 Zopa ¥ Papovg B=10N
wopgponel e Aeio ogiidvrio
entinedo, 6mwg Quiverar oto
oyfqpa. To odpo X eivar de-
pévo pe dvo oyovid, ta
omoia diépyovral amad dvo
tpoyalies mov €xovy ota G-
%QU TOVG Ta COROTE K; nat
L, pe Papn B;=4N zam
B,=2N avriotoiya. Av 7o é-
va oyxowvi eivar opifovrio,
tnrovvran

a) 1 yovio @ mov oxnpariter to

@Aho oyowvi pe to ogiEdvrio eximedo

B) n emrdyuvon mov Ba axoxtijoer o odpa L, av zomwei éva and ta dvo

oyovid. (g=10m/s*)

4.40 AvBpomog pdtag M=80kg
fotoxeror péoa oe éva ava-
parémo pateg m=20kg, mov
OUYRpOTEITAL ORG QLU
100y akia 6mg deiyxver To
L8 [T

a) lloon dvvaun meéner va aoxel
0 avlpomog oto oyowvi, Yua va
ovefaiver pe emrdyvvon
0=2m/s%

B) lléom Ba eivar ) emzdyovon
pe Ty omoia Ba avefaiver, av
aoxel dvvaun ion pe to fdpog
tov; (g=10m/s%)
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- Ogpn -

4.6 Oppnj

Mo oldepEVIL Opaipe LWOPPOTEL OF Let YUAAVY ETUPAVELL %0PIE TO
yuahi va andogn. H idua opaipa av ageBel va téoel and xatdhinho Mo,
givan duvatéy va mporakéoet ) Opaion Tov yvaiiov.

To maddzr oty ewmdva 4,45 wdvovrag ™y araSio Tov damotuver 6t
10 omdopo Tov TCapot ®ouw to péyveboc ™ Dnudg eEvptdvral amd to |E-
yeOog g méTpug HaL ad TO TEVIMRA TOU AMACTIYOU TG OPEVTGVAS TOV,

Ewxiva 4.45
Adbog otoyos amo "hdBog, oromevTi)...

[evirdteoa, vrdoyovy gauvipeva To omoia eEEaQTOVIAL T600 amd ™V
nata Tov oopdroy 600 #at amd Ty Taxitd tovs. To yeyovog avtd odn-
Yel oV avdyxn opLonoy evog quawot pueyébovg, to omolo yupuxtnoitel
TOL ZIVOUUEVC COUUTO %L OVORALETUL 0QuI].

> >
Ogmj P evig odparog mov mveital pe tayitnra v ovopdfovpue 1o yive-
HEVO TNE natag tov cdparog exi TV TaUTNTd TOV.

B (4.11)

H opw eivar diavvopoanixd péyeboc, ndvrote ovyyoauuxs #al opdo-
QOO TS TaiTTaG, Evad 1) povada pétonmic Tov oto SI eival to 1kg.m/s.
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- Ogpr -

>
P

Enrewj IN=1kg.m/s’, etnoha amodewvietar 6t n opptj pooel va pe-
TOLETOL ®oil 08 NS .

4.6.1 Lvotnpa - Ecotepiés nar eEotepunés duvdpeig

Loomua yo ™ Puo elivar £va omowodjrote o Tov vixot zéouov,
TO OO0 PEAETANE, (pOT TO MTOUOVOTOULE VONTA 06 GAO TOV VIGAOLTO
vhré véopo. Hepipdrhov Tov ovomipatog eival 6,11 dev avijrel oto ov-
o, dMhad 0 VIGLOITOG VARAS XOONOG.

Zoomnpa, yuo Taodaderypa, Wropel va elival £va GTopo 1j €va Nhertodvio
1} 6hat 1o pépLa evig aepiov. Zvompa, Spmws, proel va eiva 1 I pe ™ Ze-
Mjvn 1 évag yahaElag 1 zou o opdda yohaBuov. Exione, ovompa propsl
va givan 1 ool pag alBovoa, omdte mepipdilov Oa eivar 6,1 vGoyer €-
Ew umd avniv.

Lvotnpo propel va eivol oTijrote...

“Eva ovomua eivan duvatdy vo amotehe(tol and TEQLOOOTEQN TOV EVOS
gopare. oy Tepimrmon auvni 1 oguj tov ovonjuatog Ha elfvar ton pe to du-
vuopatixo dlpowaie Tmv 0pumy GAmY TV GuUATOY TOU CUOTHIOToS, Onhaii:

T nugdéawm 10 m*m:m:.d Loe amoteleiton and dio ogaipeg (ong pd-
mb %L (gov per@ou taimyrac. H o Tov Ba eiva:

P e PI + P2 oL VAoV LLE TO TS Hvouvia oL ogpaipeg elval du-

Va6V oL €XOUE OIAPOQES TEQUTTMOELS GITMG:
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- Ogui -

Pi=mu Pz=mu
o—' Pyys = Py + P5 = mu+mu = 2mv

PEY}: = P| -Pg = mu-muv = 0

\ IPzYz: ='\’ P{ + P: ='J (mmz + (mu)3 =mu"j;

Ipoo€ETe 61 o1 0ppés mpootifevrar Grog wau ot duvdperg, axohovBory dnha-
01 Tovg vopovg ovvBeong Tov hovvopdrov.

Eowtepixég duvdperg
o éva gvotTua eival €-
#nelveg oL omoleg aoxov-
Vol PETUEl TV CopdTny
TOU OUOTIjLUTOC, EVEH &-
Eotepunés duvapeis eivan
EXEIVEC OL Omoleg aonov-
VIOL OTC COUUTH TOU OU-
oTHHATOS and To TEQL-
Bahiiov Tou.

210 TUOddELY L TOU
OYNIATOS TG ELROVAC
4.46 av Aafovue mg ou-
ogrnpo ta 0V0 chpata
Ly #av I, pall pe 1o Ewéva 4.46
oxowi mov Ta ouvoEel,

TOTE E0WTEPIXES duvdpeLg Tov ovotiuatog Ba elival pévo oL Tdoelg Tov
viipatog f xal £, eva) eEotepunée, 6heg oL vadhoumec.

Av ovprepirdfoune oto ovomua xaw to Aelo ®exhpuévo exinedo, 16te
1 dvvapn N petaroénetal o8 e0mTEQLXY, Di6TL Core(TUL UG Eva obpa
TOV OVOTIHUATOS (1EXMPEVO ETimedO) o€ GAAO OGNA TOV CLOTIIUTOC (O0)-
po Xy).

Evzoka propotipe va zataoxevdoovpe évay aivaxa (4.3), 6rov Ou yo-
ourmECovrar oL ddgopes duVapEls mg E0MTEOIRES 1 EEWTEQIHES avdhoya
e MV eAOYH TV owpdtav ov Ba axoteloty To otomu:

(Oewpotpe 61t o cwpaTa £; zow X, dev akdnhemdpotv pe duvdapeic
mediov)
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- Oguij -

Ilivaxag 4.3: Ecotegunés xau eEnTeqxég duvdpes ovonudroy

ZYZTHMA SQMATQN EZQTEPIKEE EZEQTEPIKEE
AYNAMEIZ AYNAMEIZ

%

SR 11T faon N.B;, B,
« VUL, HEHALPEVO ENiTEDC LN By, B,

M, “erhpévo enimedo, 1) OhES Houiee
!;I. B: N. 1.| Ff
ROt OAES

Emopévog, avdaloya pe 1o mowa odpata arotehoty to alompa oL duvd-

HELS TOV aorolvTaL PeTaEl Tovg Ba AAQUATNOLOTOUY ECWTEQIXRES 1] eEmTe-
ouéc.

4.7 Metafohj Tng ogpric xan dvvaun

Av namoyog ENESEQYUOTEL te pabnuanxd Teémo 1o Bepeludon vopo mge
duvayunis F = ma evnola Ba Swomiotdoer drt n divaun wov aoreltal oe
Eva oopa eivar vedBuvn yio ™ petafohr me opug tou. Modypa:

" Av
F= mt, F=m——
At =5
AP
i I:> I:,'} F=—— (4.12)
Av . N o At
= P=mv yj AP=mAv
At

- - - - - -
H nala tov odparog Bempeitan otadeor (m=ot.), eved F givau n ovvi-
OTAPEVI) GAOV TV DUVALEMY IOV CoROTVTCL OTO Gy

H tehevraia eElomon (4.12) pag mhnoogopsi 6t #dbe petafohri omyv
oo AP evdg oouatog ogelhetar oty dpdon enl Tov chpaTos dtivaung F
Lot %Ammolo ypovird dudompua At. H eElowon avni eiva YVOOTI] #OL 0 YE-
VIXEVREVOS VOpog TS duvamxiis, emeldi, drog nmopei va amoderyDel, -
OYUEL %OL OTIE TEQUTTMOELS 7OV 1) pala Tov copdroy dev TOOUUEVEL OTC-
e (r.y. n pata evég mpmirov, ow wiveitar extoEevovras agow, 1j evéc
agnonuévov dafdr néoa oe ratapEaxTddN Peoyi). Av emlicovye 1o
YEVIHEVHEVO VOO (0C TOOC !_‘1115 mooqavas Oa Pootie 61

AP = FAtL,
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- Metafoln tng Oppiig xar Advapn -

H tehevtaio cumi oygon €xel va pag el ok onpavixd nedypaTe:

To yeyovég 6 o dedopgvn petafohr] me oo AP %GOL0V GOUCTOS €-
Eaprdmon amd 1o YvoiEVo Mg SivayImg oL GORETOL AV TOV €71( TO YOOVO E-
NEVEQYELCC TS, ONUAIVEL GTL 1] GUYREXQUIEVY cuT petafol] g opwic
umopel va emrevyBel pe moAhovs rou Sudgopovs OLVHLALOUONUS TV TV TS
diivaung F won tov yo6vou At. Oa progotoaye, dnhadi, va agwijoovpe ot
Stivarpn yic ok x06vO 1j peydikn dtvayn yua Ayo y6vo xth.

Ag dovpe opog éva ouyrexQuLEVo Tapdderypa:

To awtoxiviyro T ewévag 4.47, mov agyixd noepel (Py=0), O¢hovpe va
anoxtijoel oo P,=100Ns, dnhadi va emeegovue pa petafolr] oty
opw tov AP= P,-P;=100Ns.

.08 © ti.28

O t..08 Q) t1s

Eweiva 4.47

Sopgova pe mv eElomon AP=FAt uropoipe va aorijoovpe divapun
F=50N eni xp6vo At=2s, thhd progotpe emtiong vo aonjooupe durhdoie
dvapun F=100N eni yodvo At=1s (uadg yodvog). Bepaing, vrdpyouvy d-
TELpoL ouvOVaopol Svaung %ot YOGVoU, Yia v eTTULOVRE TNV (O pe-
tafohj ™me opwic. ‘Ohot cvtol o1 ouvdvaopol £4ovy Eva. XOVG YUEarTEL-
oTxG: peydhn T dSivapng onpaiver prgo LROVIXG daoTpa xoL avTL-
oTpéQug (6rmg gaivetal ko oTov Tagaxrdrm mivara 4.4).

Mivaxzag 4.4

Metapor) e oo ALTRTTRY XOOVIHO

AP (Ns) F(N) o Ats)

A

100}

1EHO0

HTA
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- MevaPolsi tng Oppric xa Advapn -

Me Bdom m oxéon cvni petats divaung %o xodvou, yia OUYXEXQLUE VT
mavra petafol e opuic HITOQOUY var epunvevBoTY Sudgopes xataotd-
OELS Al Ty zabnueowi Lo, (ewdva 4.48)

Ewdva 4.48

“Erou eEnyeitan 1o yeyovee 6t ou aBANTES Tou PdoxeT yonoomoLoty
eLdna oo, dtay mafouy, ét ot ORLEQ, 0TV AvVATOETOVTUL, TUViiBang
de “yrumdve™” mapd myv HEYAAN TaiTyTd Tove, 6T ot aflnrég Tov “thpouve”
#OL TOV “GApaTog €Tl OV MEPTOVY VM OF EAaoTIRG OTOMUAT PETE TO
dhpat Tovg, 6L oL TOSOTPULOIROI wyaveg yivovtal o8 yimeda e eldns
FAOOTATNTCL %Th.

Le dheg Tig mugandve meQuIThoes ovolaoTing EmbLGRETAL 1 evEnon
Tov Y06vov petaforiis g opmiic, dote va pewwbel n péyrotn rpr g
divapng mpoxeyévon va ehayroromomBoiv oL emnrdoeig me.

A0 T0 TOQATAVED TUOUdE (YT ivol PUveQO oTL:

Ewdva 4.49 Ewdva 4.50
Meydhn petafolrri tng opmijg oe - O aheBintomiorés Tov Eibidy Av-
#OO Y0OVIXG DidoTno mporalel Hu- vapeoy xatd Ty medoxgovory tovg
VO LE RATOOTOENTIXRG OmoTELE- e 1)y AeyiCovy 1o méda Toug na,
opara (potoypegic unxd crash- oy Draypayouy o TEQOTEOWT YU-
test). pw e rov dEovd tovg, exteloly oTo |

£dagog wa xvpiornon (“pupeidn™).
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KEDAAAIO 49 AYNAMH KAl KINHEH
- MeraPodd tng Oppijg a1 Avdvapn -

> Tio va petopAnBei 1 0o eVOg OBUATOC, TRETEL VAL TOV AOXIOOVHE diva.

> ‘000 TG YOIy0ee. chrALeL 1 Q. T600 peyahiTeQn divapun amarteltan.

> TTQOXELUEVOV VO, ATOPUYOUIE TNV AVATTVEY SUVAUEMY PE ROUTOOTQETTL-
»d amotehéopata, poovtiCoupe pe rautdhinhes TEXVIRES VO avEdvoupe
0 YOOVIXG SLAoTNIA OV CrTalTE(TOL, VI VO EMGEQOVHE 1) petafol
T 0PI TTOU ETLOUDHOVHLE.

Topabdeiypara o Tov vrohoylops g dévauns Adye peroforic g oouris

O€houpte Vo RapPHooURE Eve %@l #dBeTe otov Tolyo (I) %o arho é-
va oto ndrmpa (IT). Xonowponootie €va oguol palac m =2 kg, 10
omoio mpoowpoteL oto napl e Tayimra v=10m/s za ALV TOTTOLE(-
o, H dudoxera Tov yrumipatog efvar At=0,01sec. Znrolvue va
vrohoyiooupe T SYvaL) OV AOREL TO OQUOL OTO RAQPL OTLS oo auTéc
neouTtdoets.(g=10m/sec’)

Advion

Enetdr yio to #ap@i dev €xouvue
whnpogopiec (pata, Tayimra ®Th.),
vrohoy(Covpe ) divaun F, mov d€ye-
T0L TO OQUOL, %ot AGYm TOU GELBNATOS
“dpdong-avridpaons” progolie vo
Pootipe ™ duvaun F', mov déxeTal 1o
RUpQl.

Iegimtawon(I):
Egapndfovrag 1o vopo petafohic
)5 OIS YLEL TO OQUEL EXOVpE OTL:

-+ —+ i ¥ =
E= AP b Prei- P“@‘.l' = 0- Pu@x = -mu
At At At At
o
z - - s -mu
Ané mv tehevtaio oxéon F= At gtxoha Suommotdvorpe 6t ddvaun F,
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KE®AAAIO 49 AYNAMH KAI KINHZH
= Merafodrj tng Opprjg a1 Adivapn -

v omoiw dEYETUL TO OPUEL % M Tyt Td Tov v elval Stavioparta avtip-
poma (meoavag Adym Tou apvnTikod mooojpov Tov B péhovs Tng oyé-
ong).

Oa moémeL TR T DloVUOHATLRY auT] OYEON VO TN PETATEEYOVUE OF
oyéon ohyefoLrdy TIWY TOV Staveopudtony, TEoxenévor va footue
Cnrodpevn Ty g dtvauns. Avtd eivar xdt ol amhd, agol 1o pévo
TOU €)OVPE Ve RAVOUE Elvan va ogioovpe avBaigeto o Oetun opd (¢-
otm ™S dlvoung) ®oL om) guvexeld yuo 6molo dudvuoua £xel Oetixr gopd
va tdpovue Betunn ahyefourt typsf (dvvapun F) now yua 6oro xel agynri-
#1j Qoed va wdpoupe agvnTirt ahyeporxr] Ty (tayita v).

"Etot, ) Suaveopatiey oxgon Ba yivel:

Fe -m(-v) mv  2kg 10m/s 900N
At At 0,01 s

Tehnd, n adavenon elval 61w dlvapun Ty ool d€yeTaL TO gl €xEL
ngtpo 2000N zaw v gopd g elvar avtiBety e TaimTog TOV GQUELOT, e-
vy 1) diivapn F' mov aoxeltal oto xapgl €yel pérpo wdhl 2000N (dodon - o-
VI{OpOON ) %l OO OPSEEON TG TAYTTYTUS TOV CPUOLOY,

Znueidore 6t 1o Pdoog Tov apuelol dev epmAEreTal 2abdohov otig e5L-
OWOELS pag, udt dev €yel ouvioTdoa ®atd Tov dEova ®iviomg Tov ogueLov.

Ilepimrmon (1)

Edw Bo mpemeL va TpodEeEoue OTL OoTov dEova ®ivnong doa ®al To
pagog pall pe ) Inrotpevn dbvaun F, omdte o véuog petafolic ms oowis
Oa €€l T popgy:

oy “ ﬁ[; — =L _&ﬂ A R _)-re}.-ﬁc:gx o ﬁ-ﬁugx 1 -m{;
Fo.«-—m :>F+B——‘—m =F+B = AL ™At
RO TEMARA: ]_5 +§ = "E:J » omote Aappdvovrag Betin ™ ood, £0Tw

¢ Tayimytag, Ba €yxovpe ot
B IR muy : s W
-F+B= T F=B+ Ar Lo emeld] B = mg

mu

telrd Ba éxovne F= mg+ At

HOL LETA TNV OVTIROTAOTUON ROL TIG

modEeic Ba footpe F=2020N.

TTV TEQITTMOON CUTY, ETOUEVOS, TO ROQP( DEYETAL (AP Rt CVTATOD(-
deL) peyolirepn divaun eEatiag ™mg ovvelopopds Tov fdpoug Tov oguoLon.
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= Metafolt rng Opgprjs =ar Advapn -

Mnahdxt Tov tévig pdtag m=250g ®ivoipevo(oyedov) ratoxiguga
TPog T ®dTo pe TayvtnTa pétpov S0m/s anoxpoveral, pe anoréhe-
TR VO OVTLOTOOQEL 1) (opd TS TEYUTNTOS Oixns vo ahhdEeL To puEtpo
. Ofhovpe va vrrohoyicovpe T divaun mov tov aoxiibnxe amxé
puaxéra, av 1) dudoxera g amdxrpovons fjiray 0,02 s. (g=10m/sec’).

Avion

EgaopéCovrag 1o vépo petafohnic e opwig Ba éxovue tic andhovdeg
OyECELS:
= AP &P;‘ v Pren- Py MUzed - MUepy

FOL:H:}F +B.= —E‘-=>F+B= At AL

Emiéyovrag Oetin popd éotm tov fdoovg Oa xovue dti:

-mu-mu -2mu e Zmu
At At At

HOL PETA TV avTiaTdoTaon xo T mpdEels Polorovue F= 1252,5N,

F+B=
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KE®AAALIQ 49 AYNAMH KAI KINHEH
= Apxi buerronens Tng oppric xal egagpeyic g -

(Oa moémer va onuewbel 6t 1 Tiwj ™ dvvauns mov Porjxaus aviimpoowmever fua pié-
on tij tie. H panérar mpopavis avianodider divaun) oro praidx, n omoia xupaive-
Tau HETaY piag eAdyiomg xau puag uéyiorns tyujs. Avd, ovufaiver, didtt 3 exagri me
paxérag pe o umaldn yvetar ouvexos xaditeon, uéyot telixd va yive thijons).

4.8 H agyi dworiionong g oguiic zau ot equopoyé Tng

Ag vobBéoouvpe 6t pehetdpe €va olompa copdtony, 10 oo de Séye-
T duvdpels and 1o wepifdihov tov. Emopévag, oL péveg duvdpeig mov v-
nagyovv eivol petall Tav copdtoy Tov ovotjpatog, dnhadi ol ecwtepr-
®Eg. Adyw tov abudparog dpdong-aviidpaonc, dmg eival yvmoTd, oL ecw-
TeQEg duvdpeis epgaviCovion mavea xard Cedyn avriBetov Suvdusny.

Ag dovpe T ovpBaivel omy opur Tov cvoTijpatog, dtay dto awd To om-
pata aorodv Stvaun o éva oto dhho.

Ewdva 4.51
Liotnpa oopdrov

To oapa I déyetan myv entdoaon divaung F a6 1o owpa I, emopévog
1 oo Tov Bo petapinbel nard AP = FAt. To oopa IT déyetal wow autd
and to owpa 1 dvan -F, omdre, emiong Oa petafdier v opwj Tov nurd
AP = -FAL. H ouvohirt] petafohri oty opui Tov cvotiuatog Ba elvo
TROPUVHG APor = API + AP1 =0,

Av grenteivovpe ™y mapwrdvm pébodo yuo dha ta odpara Tov cvoni-
patog, Ho ratahiSovpe oe €va ToAd onpaviks ovpmépaopa yua ) Guot-
wi, 10 omofo ovopdtetar agyi doTrienong g opwris:
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KEDAAAIO 4° AYNAMH KAI KINHEZH
- Agp dationong Tng opuiis HoL eqagpoyEg TS -

Hapatnerjoeg

® H agyr) dratijenong g opujg pali pe v agyr datijenong s evégyer-
ag (Kegdhawo 5) war mv apy hretijonons s orgogoppiis (Kegpdhaio
6),éyouy tepdotia moaxtua] ®ot BemonTin] onpaoio yue o Guaw. Elvor a-
RS, Exovv nabohu Loyt wou amoteholv Too #heldud Yo ndbe epevvnTLeg
0paaToLOTTL.

® O vépog petafoiris e oowic Yo Eva oUOTNUG COUATWY TAIQVEL TNV E-

E1ic poogi:

=y

Eﬁsﬁm = ﬁP

AL (4.13)

amd ™V omola eVroAd oUVAYETUL GTL AV El_:’:gm = [T, 1618 now AP = {T
dIMmiadri n opun Tov cvonjuatog Tapapével otabeo.
® Ou e0wTEQIHES DUVANELS PoEovY Vo PeTafdlouy Tic Tay (N TeES TV G-

WATWY TOU CUOTIATOS GAAG [LE TETOLO TROTO, IOTE 1] 0QUI] TOV FUOTY-

parog va magapéver tdavrote orabep.

® O1 eowtepirnés duvdpeic dev progovy va petafdlovy Ty opuij Tov ov-

ne poe aldnhemidoaon petal Hio 1 neplo-
OOTEQWY OWPATWY, XOTd ™V 0ol

OTI{HUTOC,.

Megixés eqaopoyés g agyis dhatrignong g oppig

1) Koovoerg
Me tov 6po zpovon omy voi] evvoori-

AvattiooovTaL LoUOTOTES DUVANELS OF
TOM JUROS %OOVIRG DLAOTILCL

H xivnuarn watdotaon tov ovyrpovdpue-
vov ompdtov petapdlietol awdropad, pe
arotéAeoud vo efpaote oe BEon va da-
RQIVOULLE IE CUGVELX TIS JOOVIXES OTLYUES «ITOLV» KOl «LET(» TV ROOV-
on.

loyvel mavro ) apyy dwatijpnone g opwiig, diéTt oL eEwtepurnég duvd-
HELS, OL OOLEC EVOEYOPEVIIZ COROTVVTUL OTO OUOTLLE TOV CUYRQOUGHE-
VOV OOUATOY, EIVOL TOM IrQOTEQES TG TIC ECMTEQIXES dUVANELS, TTOV
avaITioTovTaL RaTd TV ®povo).

H zpotion omyv omoia dtamoeitan otabeoi n ouvolixi] mivitis word-
GTO.OT) TOU oucn‘iuumg ."*.E’yerm ehaoTia.

Orav ddo nmpum LETC TNV ugnucm OUVLOTOUY £V VEO omld [mmuwu.u—
TONE), TOTE EYOVHE un) clm:nmn L] rhaoTix x@{mcm

210 -mgabewuu TOU a,(tw,(rmq éva Phjua naloc m nat TO‘.,{'UT‘F]T(L. v

AVOUUEVO OOIEOVTLL OPNVAVETL OF €va agyixnd arivnto Ropudr Evkov
uatag M. @éhovpe va Poovipe Ty Ty iTnTo TOV CUOOHUATHUATOL.
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KEDAAAIO 4° AYNAMH KAI KINHEH
- Aggd datiigneng ts oppifs xur egagpoyés g -

Avon
Zopgova pe 60 avagépbnray tapardve yio To cvompa «Prijp-
Eiho» Ba woyier 1 agyr drarienomg g g, ondre Bo Exoupe:
Prow =Pyera . SN mu + 0 = (m+M)V =| '

(1)

Av, tipa, Béhape va fooipe moom eival 1) ecoTEQLRY dUvaun pe ™V
omoic ahiniemidootv o fArjuc xaw to Evho, Oa mpénel vo egappdooupis 1o
vépo petafolric g ooung Yo €va and Ta dto obpara:

Bijpa: AP=Puera -Prov=mV-mv war Aéym g (1) petd tic modEeig Poi-

oxouvpe 6n, AP =- ETUM LETOPEVHS 1) dlvayn o SxeTan eiva:
Fo. oMy
(m + M)At

Evho: AP=Ppera -Prowv=MV-0 naw Aéyw mg (1) petd g npdEeig folonov-
__mMu S 5 e
UE OTL AP =- W,empe’vmg 1 dtivaun mov d€y et elval:
m

- _mMv
(m + M)At

T rapampeite oyennd pe e duvduels mov aokolvial oto fhjua waw oto
§Uho;
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KEPAAALIOQ 4° AYNAMH KAl KINHEH
- Apyii bratiignong TG CQUNiS XK@l EQUOPOTES TNE -

2) Avdxgovon tupofolov Grlav

Katd v ezxmupoonpdtnon evig
mwpofdhou Ghov OL AVUTRTUOOOUEVES
Suvapels elvol ECOTEQULES HUL OUVETINE
dev elvarl duvatdy va petafdiovy v
OQWI} TOL CUOTHUATOS «OTAO-OPAIM».

Ac Bewproovpe €va mokers o-
Tho, apyrd axivito, patag M, 1o
omoio pépeL om Bakdpun tov ogaipa
udtac m. H agyuxt] oo} Tov GLuOTUatog, oW ord Ty EXTUQC0RQGTNOT,
givan Tpogavag (om pe undev Py, = 0. Metd mv exmuoooxedmon 1 ogai-
o amontd op Py,=mv, evd 10 6mho Ba mpémer vo. amoxmioel aviifem
opu, TEToL MOTE 1 oo ToU CVOTIHUATOS «OTA0-C@aipar va eEarohovBel
va eival undév. Agpe 6t 10 Gmho avaxpovetal, dMnhadi xiveital oe Ratel-
Buvom avribem mg ximong me ogaigac.

Eivau gtinoko va vrohoyicovpe v Tayimta avaxpouons Tou 6rhov, -
gapudLovrag my aeyi dwumienong mg opwig:

Pyy=0 2 P, =P, +P, , = my+MV

mu
M

Opog Py, =P 1i 0 = mv+MV doa V =-

(To apvnuxé mpdompo omy teievtaia oxéon delyvel du 1o 6mho wuvel-
tan avriBera and ™ ogaipa. To yeyovdg eEdhhov 6t m< <M onpaivel 6t
(evtuyae!) 1 oyt e avdxpovang V tou drthov eival okl wuxpdtepn and
mv oy aTa me ogaipas. (INari svrvyds;)

3) Baditovrag oe ma faora

“Evag vame pdatag m agyiler va paditer pe orabeon tayimro v ndvo
o€ i apyxd axivym fdexa wizovg L o pdCag M. @éhovue va
VTOAOYICOUILE T PETATGMLON TS PAORAS W TEOL TV TEORVUAlM, GTay O
vatmg Badioer and to éva drpo e fdonag oto diro.
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KEDPAAALIOQ 4° AYNAMH KAI KINHEH
= Apyi dratienong tng opuiig e egagpoyés g -

Zro ovotnpa «dvBpwmoc-pdona» ol eEmrepnéc duvapeic fapog ral
avmon €xovv pndeviry ouviotapévn (n aveiotaon tov vepoi Bempeltal a-
pedntéa), omére woyieL 1 i demijonons s oowis. H apyue oppi tou
ovonjporog eivan pndév. Orav apyitel va fadilel o davBpwmog, n Pdoxa
petaromiCerot avriBeTa, TOORELUEVOL 1) 0QII] TOV CUOTHUATOS VL &-
EaxokovBel va mapapgver fon pe indév. "Eotm v n tagimyra tov avlpdmov
nat V ) ragimra e fdoxag, Ba woyiouy:

P 0=mu-MVij v:% (1).

P P_;=mu-MV Guwg P

agx =05 apy =

Av vrobBéoovpe 611 Pdora petatoniCetal xatd X m¢ IO TV TOORV-
paic, Téte mpoaveg o dvBpwmrog Bu peratomorel rard L-X. Av n dudo-
L-X

®ewa ®ivong tou avlBpdmov eivar At, Oa éxovpe: v = e

S R R e () B e S
ru 'V = Ap * O0E amd ) oyfon (1) €xovue: At MAT

(mpdEeig) moortmteL Tehnd: X = — 0 L (2).
m + M

Amd ™) oyéon (2) gaiverar robapd 6t N petatdmon x me fdoxag (o
dedopévo L) eEaprdron and ™ ayéon twv patov m, M. Tpoorathote va
EQEVVIUETE MEQLOGGTEQO TO Pauvopevo: Ba efyape my. To (duo pavépeva
av ovel vy pdoxa efyape €va aeQOTAaVOQGeO, 1j av, avtl yua Tov adivato
vat elxape om) fdpxa évav evtpagn dvroa:

4) H oy »iviiong Tov mupadiov

O mipavhol natl pe v vyor| ®avow-
) ¥An tovg gEpouy kot vyEd oEuydvo,
OV TO Y OENOLULOTOLOUY 15 0EELOMTIXA.
Kara my amoyeimon ta dvo avrd vypd o-
VAUELYVUOVTUL HE RUTAAANAO TGO na




KEDAAAIOD 40 AYNAMH KAI KINHEH
- Agxn bratvgnong Tng ogpiig ®aL eqagpoyEs TG -

GI6 TV ®owion) TovE Tapdyoval ueydhec palec Beopdv aepimvy, Tov expéouy
HE peydin tayvmra mpos To €0agos. Exeud] ow duvdpuels mov avarmicoovral
amd TV ®odon e0vaL ECOTEQIXES, 0 TUHEUVAOS (ToXTd 0P| avTieT) TV £%-
TEUTOUEVIOV CEQLMV %L ETOL amOYEUDVETUL (Etova 4.53). H dtvaun mov deye-
T 0 mipavhog eEaptdral amd To pUONG EXOMS %Kot aITd TV TaiTTO TOHV
CEQLMY TS Hodong.

Ewtdva 4.52 Ewdva 4.53
H apyj #ivgong tov mupadiov woyi- Anoyelowon péoa oe QuTid kat dyo.
EL ®OL 0TV megintuo evis amhod “Evag mipavhog tomov ATAAL omo-
prekoviov. YEUDVETUL, EVH A0 TNV EM@aveLd Tov

négrovy xoppdtia mdyov. O oympo-
OTIONGS Tov YoV ogeileTar oty M-
En Tov vdgarpdy Tov ufpa, mov épyo-
vroL oe emogt pe tig deEapevés tov
vypov oEvydvou.
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KE®AAAIO 4° AYNAMH KAI KINHEZH
- Oppij -

EPQTHXEIX - [IPOBAHMATIEMOI - ACKHEEIE

4.41 Na ovpndnowfovy ta xevd:
H opwj evéc odnaroc eiva.............. ugyeBog, 1o uétpo g vrohoyiteta a-
6 MY eEIOWON...... %00 1] povada péronoic me ovo SI eiva......... Weaiicss

4.42 Towo odpa €xer peYOLUTEQN OQUI];

@) QoQTNYS uatag Stn #ow Tayimrag 20km/h

B) avtonivito ndtag 980kg nan Tayitrag 20m/s
¥) Phijua pdtac 100g xow Teyimrag 100km/h.

4.43 On ecoteguxés duvdperg dev popovv va perafalovy Ty opu evig
OVOTHRATOS, EnELd:

- @) eivar TohU aobeveig

B) aorotvra oe dagogetindg obpata Tov CUOTHIUTOS

¥) engavitovran mdvia vatd Levyn aviiBetoy duvdpeny

0) ahinhoeEovderepmvovral

Na onperwBoiiv pe = o1 omorég 7OTAoELS ®aL ue A ou havBaopévec.

oooao

4.44 Topa pafag m =10 kg »vei-
TOL LE TETOLO TGO, HOTE TO
drdaypoppa peraporijc tov
drastijpatrég tov pe to
A0Ovo (s-t) va €xer T popgni
tov dimhavoy oyijparoc.
@éLovpe va oyxedidoovpe to
duayoappa peraPoiic g
OQR1|S TOV UHRATOS 1E TO
yoovo (P-t).

4.45 "Evag yrovodpdpog feloxetar oty péon mos rayopévne hipvice.
YmoBéore 6n dev vrdoyer Toiprf. T vopitere 61t Ou progovoe va xd-
VEL, TROXELLEVOV YO ETLOTREYEL 0TV Oyn;

157



KEDAAAIO 4°  AYNAMH KAl KINHEH
- Ogpyj -

4,46 Mnopeite va eEnyrjoete tnv »zivnon tov
“wave” pe paon v apyr hwetjenons e
ogmiis;

4.47 “Eva. xpvotdlivo avBodoyeio mégrel o8 0TQOUEVO
ne yohi maropa xo de onder. To idro avBodoyeio
AEPTEL 0TO MATOWNO, GTOV DEV VEAQYEL TO YO, ®UL
onder. Dori;

4.48 Avo ogoipes and mhaotehivy iong
natog m o TayvTnTes v ®¥ivov-
neveg oe ndbeteg hevhivoerg ov-
yrpovovra thaotind. Ofhovpe va
vroloyiocovpe Ty tayvinra V v
TOV CLOUOUITONATOS. ._’

v

4.49 H opp1j tov ovonijpartog Tov dvo

oQaLpnY eivay

o) 4mu

p) undév

y) 4m*v’

0) Tt oToLyeln OEV EXUQHOUY
VUL VO CTOVTTOW.

Emiéste v omon axdvimon.

O OO0

4.50 "Evo neipopd........

Avo oriptoEvia Tomoberovvral 6tmg e et ol
oTo oyjpa xau ToAiyovrar pe akovpvo-

yopto. Hinowdlovrag T gldya evig

#epLov T Bo ovpPei; Na sppunvevtei to

PULYOULEVO,
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- Oppif -

4.51 Motoowhetiotijs paas 80kg »mvei-
tar pe rayvrnra v=10m/s oe opLo-
viio dpdpo. Kanowe otvypri ovva-
vrder puo avngopa yoviag #hiong
@=060° nar agyiter va Ty avePaiver
pe Ty i rayityroe. ldon eivar 1
nerafoir] Tng ogpijs Tov;

4.52 "Eva pAjpa ognvdvero oe éva xoppdt Evhov. Le mowa mepintoon
B0 duateEer peyalitego hidotnpa péoa oro Evho;

a) ‘Otay 1o Ebho eivan axiviro.

B) ‘Otav To Evho wiveital mpog 1o Phijua pe tayiora v.

¥) ‘Orav 10 Eo miveiton amopaxouvepevo amd to fhjua pe taydmra. v.

) Orav 1o Edho wveitan mpog to fhiua pe taydora 2v.

4.53 llowa 06 Ta Magaxdre ojuoate ¥vovvror pe Baon v apyrj datij-
QNONG TS 0QUIS;

at) modnhato B) pamdpt
) mipaviog d) avronivnto f&,&
£) EMROPORO UEQOTAGVO _ e C)agpsotato *

4.54 "Evag egevpenindg palinmijs emvonoe to dynpa t1g eindvas. Ga

RmOPECEL RATA TN YVORY oag va xwvnlel To dynuo; Avrtodoyjote Ty
andavinon oag.

4.55 Inpewdote pe L 1ig owotég xat pe A nig havbaopéveg and Tig mopa-
HOTO TPOTATELS:
a) ‘Ortav éva cutoxivto wiveiton pe otabepn Tayvmta o8 e avneopd, 1
petafohn] ™ opg Tou elvar pndEv.
f) Otav éva modjhato riveital pe otabepr] tayvmnra, n petaporri me
opic Tov eivor undev.
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¥) H didvapun mov aoxreital oe éva adpa kot 1) petafols me oowig tov &i-
VoL SLoVUoOTO AvTiDPOTCL.

0) T va petafinBei n oppn £vég ovonjpuatog, Tpénel va deytel duvap o-
76 1o meQLfdihov Tou.

4.56 "Evag aflntijg Tov “nopdre” extelel éva
YTUENPO HE TO TODL TOV, MQOREIPEVOL VO
omdoel éva TouPho. Av 1) ehdyrotn diva-
p1 yua 1) Bpavon tov rovPhov eivar F
®#OUL 7] OQNT] WOV GVOXTUVOTEL TO TGO TOV
abintn eivor P, va Poebei o péyioroc
KoOvog t,, mov emiTEEnETaL VL dLapxel To
ATUINPO, DOTE v OXdoEL To Tovfho.

4.57 To mvpofdho 6ho tov oyjparog tomobe-
tjuévo otabepd tavo oto Payiwi, wmveito
pe orabepr] Tayvnra vy H ovvoluni pata
omhov war Payoviov eivar M, evé 0 pdta
¢ opuigas eivar m. Kdnow onyp o 6-
ntho mvpofolel xon 1) opaipa eEfpy et a-
;O TV ®AvYT] pe Toyutyta v. Na foebetl n
tayvrnra Tov cvotijparog “omho-payon”
perd tov mupofolops (hepevvnon).

4.58 Le po purprj pdoxa pe mavi poioxovrar
toeig pabntég, H Aipvn oty onoia yo-
pevovy eival amGAUTO TjOENT ROL ETIXQATEL
anvowa. O évag and avtovg ®putdeL ota
YE0L TOU EVay 1OYLR0 OVEIMOTIOR Rau AfeL:

«Av oToéyPpw Tov avaymﬂfga oro mwavi Ba eivai
gav va quodet 0 agpag, owdte Ba fyovus otyy
axtij». O devregog dhagovel xo Aéew: «de Oa xivnbovue, mtm wryvet § ag-
x1f darijonons s oguijs». O toitog, téhog, uguvivrag pe tovg dAlovg
dvo, héew: «Oa uvnBoriue, alid mpog v avribery xarevBuvon Tov pevuaroc
agoa wov dnuIovEYEL 0 aveuaTIjpacy,

Av Beogrjoovpe Ty avriotaon tov vepov g Aipvng apeintéa, ovtnri-

OTE TOLOS TG TOVG TPELS EXEL dinto.

4.59 Bhjpe pdfag m=100gr
XWVOUMEVO pE TOayvInTa

v=300m/s ognvoverm ot a-

riviyro oppdn EVhov patag : Qf
M=2,9kg. To cvooopdtopa /
(PMina-Evho), agod diatgé- = [ 1 A

Eer hudotypa s=10m oe Leio
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- Tewpii -

0QLE6vTI0 ddsedo, avépyeTar oe xexhpévo eninedo yoviag xhionc
9=30". Na vtohoynotovy:
o) To drdotnua mov dratpéye to OVOOWRGTORE 0TO xexhiuévo exinedo
UEYOL VO OTUROTOEL VA ®iveital,
B) O yodvor zivnong oto opitévrio xar oto xexhipévo eximedo
(g =10m/s%).

4.60 Mia Bippo apyind axivinrn
exQ1yvUTOL ®on dLaondTon oe Toia
roppdnie. Ta 460 and avrd égovy
loeg pales xar rayvrnrec xar
wvovvToL oe xdBeteg dievdivoeig
netakyd Tovg. Av to toito xoppdn
éxer urhdora pdate and ra dila,
va foebei n tayvrnrd Tov V.

49 Topr

4.9.1  Avvdpeig ropric

"Eva odpa 1o onofo extoEevetal pe
HATOLE Ay TayUTiTaL vy 08 0o1E6vTIo
damnedo, Ba orapanioe va xiveital vore-
00 a6 HATOLO YEOVIXG Suaoma (E1HG-
va 4.54). Zdpgova ue 1o 2°véuo tov
Nevrova Oa moéne va deyrotue dtto
OBUO Hatd ™y ®ivnon Tov déyetan ouve-
A0S ™Y emidoaon pag dvvapne T pe
Qoed avrifern g TaximTds Tov, 1
omoia 1o emPoudiver xaL Telnd 10 ava-
yrdlew va axwymromomBet. ' Ewdva 4.54

"Eva odpa 1oopponel mive oF kexhl-
HEVO emimedo (ewdva 4.55). Zoppova pe
Tov 1° vépo tov Netrava Oa mpémet 1) ov-
VIOTUUEVT] TOV SUVAREDY TOU 00RO v
010 Oopa va efvar (o pe undév: TF=0 1
ZFx=0 nar ZFy=0. Edxola Siami-
OTWVoOVNE Gt oTov y-dEova 1 ovviotdoa
10V Bdeovg By eEovdetepdiveTal and v
®GBetn avridpoaon N ¢ emgdvelag Tov
rexMpPEvoy emuédov. Zrov x-GEova, 6-
pg, TEETEL va vobdécovpe ™V tagkn
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- Toupri -

uieeg dtivapng T, 1) omoia Oa eEovdetepiver ™ auvVIOTHOQ Tov fdpovs By

An6 0 tapardve mapudeiypata galveral 6T, 6Tav o ETMUPAVELES
80 owpdrov Pelorovial o€ eTag), #ATO TS OQLOUEVES npotrobéoeig,
AVOITTOGOOVTAL DUVALELS, OL OTO(ES £XOVY Mg UTOTEAEONA 1] VU TUQE-
unodiLovy my »ivnon TV CORETOVY 1 vo epmoditovy Ty EvapEn g xi-
VNotig TOVE.

O duvdpeic otég ovopdtovian duvdpers Torprc.

e oyéom pe Tig duvdpers Toupiic 1 xabnueowi Lon pag yapaxmoletat o-
16 v eBric avigaon: ané T o pegud tpooabolpe va Tig eEaqgaviocovpe
»ay a6 Ty GAAn de Oa pogovoape va Lrjgovpe xoois avtés. Iodyuan:

“Eva 10000T6 TS 10}1H0g GA@V TV TOOY0POQMV RUTHVOAMDVETHL YLUL TNV
vrepvirnon twy duvdpewv Touprc.

H toipn @Oelpel non TeEhnd RUTAOTEEPEL TA RIVNTG TPpOTA Ghow TV
unyavav. FUavtd avayraldpaote va ta “had@dvoupue” ®oL va To “you-
odgovpe”.

H pnyoovii ToU cutoriijton pag amentel ouyvj ahhayn hadudv, v va
unv “xorhjost”, eve 1 ahvoida Tov Todnidrov pag Y OELALETUL TURTILG
“hadopa”.

Enione, a6 1 duvapers toipric eEaotdvian to fadiopd nag, n duvars-
TTA OGS VO CUYRQATOURE OTA YEQLU HOS OTOLONTOTE UVTIXEIUEVO, TO U~

Lo b

opahréc “poevdoLopa” £vAg TOOXOPGROL H.A..
4.9.2 ot ogeideran 1 Touf

‘000 %ok xatepyaoia helavong ®aL va €40UV VTOOTEL Ol ENMQPAVELES
TOV COPATOY, TOTE ¢ Bu elvar amoritwg Aeleg, ahhd mdvrote Hu epga-
viCouv evoyéc non eEoyEs (avmParies). Avto €xeL W AmOTEAEONA, (TAV OL
emupvereg 800 owpdtov Polorovral Ot exagr, oL EE0XES ™S MG ETLPE-
VEWIC VO ELOYMQOTY 0TS £00YES TS GAMNG %o avtiotgoga. Me tov 1p6mo
o6 TOEEWTOOICETOL 1) OYETIXI] %IVNOM TV 00 COUATOV KUl HUHOOTHOT-
%G 10 yeEYOVOC cté exqodleTan pe tig duvdpers Toufis.

Ewdva 4.56
H qortoypagio arxezoviter oe peyébuvon emgavein ydlvpa mov el voorel
Aeiavon vynhov fabdpov.
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- Eranixng tofyg -

Mdvo yia aviyvooy...

Hpéme va tovioDel tdviog 6t oL duvdperg ropiic eivar pogLaxtis gUomng.
Anhadj otig meguoyés arlnhodieioduong Twv avepodudy Ta Moo TV ETL-
(PAVELDY ATEYOVY EAAYLOTCL, OTGTE UVOTTTHTOOVTL LOYVOES elrTurég duvd-
HELS ouvoys o ouvagperas. Me dhha héyia, ovpfaivouy movdotBuec «ov-
yrohjoews» (Yuyoés BéParat), or omoies mapepmoditovy ™ OyETIRN Rivion
twv dio oopdrov. “Etol, dtav éva odua ohoBaiver tdvo o¢ éva dhho, n
divapn mg Touc ovoLaoTIRG OYETIEETOL LLE TO OTAOUYLO CUTGHY TV yuhud-
DUV rEOoROMXGY TUYXROAMICEWY, OL OTTO(ES TUVEIC avadonotvrol, Ho-
Baig dnuoveyotivial vées Tuyaieg enapés omd mv ohioBnom tov OOUATOoEL,

4.10 Zronxn topri Tx

Ou duvdpeig Toupric ot omoieg avamricoovrat petaky ETLPUAVELDY TTOV
EfvaL axivTeg nal epmodiouvy va aoyioet 1) xivnon Toug Aéyovran duvdueic
otanxis Toiig Tx.

2TV TuQaraTo Tepapatixy didrakn me ewdvag 4.57 weoi-
YOUPOVTAL AVOAVTIZA OL TEQUTETELES EVOS CMUATOS XL TV TOLBGY TOV.

H otaruen vouprj Tx eEovdere-
owver ™ dtvaun F oua dev
EMTOETEL OTO TOUA VO apyi-
oeL va #veitan. loyier Tx = F.

Av avEfjoouvpe ™ Stvaun F,
téte 1 oratea] 1o Tx avEd-
VETGL UE TETOLO TOOTO, WOTE
mdh va eEovdetepaiver T du-
vopn F, oxdte 1o owpa eEaxo-
houvbel va mapapéver axiviro.
Iayier Tz = F.

H atEnon mg otamig o
Tz reppariCeron oe e péyiom
T, v opuaxt oy Top. To
oouc elval £ToLo va agyioe
va ohobalver. Ioyiel Top = F.

Hodypety, o eAdyiom aisy-
ai mg divaye F mwoounahel
v okicBnon oV OWRUTOS RO
Tawtdyovae 1 otatE] To
petaetoEmetal o tpufrf oki-
abimong To

Iayier Tow < Top.

Ewdva 4.57
H otanx top dev ei-
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- Exatixy oy -

vau o otaBeoi] dtvap, cdhd éxel Ty Wb vo avEdveton avaloyo pe
™ dvay o epElc woROUNE O #ATOW0 Odpe OTY TEOOTADEL pag va 1o
Bécoupe oe zivnon. BéBowa, elvan moogaveés i 1) aiEnon mg oTaTixig ToL-
Bric moémer ndmov va otapatdel dragopetind Ba Covouue o€ fvav «oni-
VITO» KOO0,

H péyotn tyuj v omola proel va wdpet 1 otatidy tolf Aéyeto
opraxt] Top} Tog, ®al yia dedopévo Levyog empuveldy eEaprdral and ™
@ion TV EmMQAVEUDY auTdY (amd TL VAMAG elval RaTUOREVOONEVES, TECO
heleg eivan) =ow amd Ty xdBem) dtvapn pe Ty omoio alinhemdoolv ol -
TUPAVELES, GTAV EIVOL OF ETTOUPH.

‘Oray 1) Stvaun wov aoxolpe, Yo va Béoovpe oe vivnon éva ooua, v-
mepPel ™y opraxi] Top, TéTE 10 oWpa aEyiel va ohobaivel nol Tavto-
yoova 1 tolp and oratny tetatpénetal oe touhr ohioBnong Toi, v
omole. Bo pelenjoovie Oty CUVERELX.

ETATIKH TPIBH KAI BAAIZMA —t-
Oroy fadifovpe 1) Teéyovpne, autd 10 omoio ia
#AVOUNE E(VEL VoL COROUPE OTO £dapos pua §i- .\”'ed
vapun F, xzaw héym tov oEwiparog "Apdong-

Avtidpaonc” To édagog nag avramodider pua Ry ) &

divaun F', n omoia avalistor omy xdbem
aviidpaon N xow omy  orowxg 1ofq Tz, n W
onolo pog wbel epmpos w €rol wivovnaote. To

fadopa o amdivra Aelo €dagog Ba rtav

adivaro, exeldi) n F’ Oa ravntérave pe m N
ondte 8t Ba vmipye 1 cotautovpevn Ty r

H oramu toif avEd-
VETOL (bt povo péyoL
My oQoe Ty, £x0-
HEVOG....

NV EYHUTUAEITETE TV
mpoondbEeLa.

"Eyxel duamotwOel mewpapatind 1 opra touf eivar avdioyn mg
#aBemg divapng N xau 6u eEaprdron ®ow and ™ qion twv emgaveldy, H
dramiotmon avn| arodideta pe Ty e oyfon:

Toq = Mgg* N (4.14)

6oV 1)y, 0 GuvrekeoTiis opLanijs toifris, Tov omolov oL pés eEapTivian
amd o e(80g TV EMUpUVELLY.
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- Tovf ekicBnong -

O vrohoyLopds Tov Nop £ivar duvartd
e ™V amhn dudratn e ewdvag 4.58:

Sope palug m LOOQQONEL OF HE-
whiuévo emimedo perafinmig yoviag
whione 0. Emruyydvouvus v natdh-
Jnhn »hion Tou emédov, dote To Ow-
po va glval ETouio vo olothjoet, oné-
TE N oTtaTivy] TP €xEL TAEL TV
opLaxt Ty ™e. Egappdtovrag tig
ouvBreg ooppomiag

ZFx=0 no ZFy=0, Ba éyovpe:

Ewdva 4.
$Fy=01j By - Tog=0 1 Byuf-nogN=0 Bt
1) Noo N= Bnub (1)
SFy=0 f By-Too=0 1§ N-Bowf =01 N = Boue. )

Tehxd, and g (1),(2) dunpivrag ®utd néin mpoxvnrel dti:
Tlgp = E@O (4.15)

Aoprel, emopévag, va petenel n yovia 0, ) otyw axpifog word ™y
omoia emixertal ohioOnon Tov ohpaTog, ONGTE EYEL TEOTIOPLOTEL XaL O
ouvieheoTiic opuariic Topic.

Ag melpapaniorovpe: ‘Omog Qaivetal o To TUQUmAV®W, OL OUVTEAE-
otég touPric dev avagépovian pévo oe v vind alhd oe Cetym empaveldy
(o vhurav). Aev €yxeL vonpa LY., 1 @edon “o oplaxds ovvreieanic Touig
Tov Evhov eivar...” TTodto, Sudt TEEmeL va DLEVXOWIIOOUNE Yiat TOLO E100G
Evhou phdpe, ron, VoTeQa, SIOTL TOEMEL VO AVAQEQOUUE IE TOLO VAXG £0-
yetou oe emagi] to Edho.

O¢hovne, howmdy, va vTohoyioovE TOV 0pLUHG ouvTELEOTY TOLRS
TOV YeETLOY, .y, Tov eEdguRhov ato Pifiio Puowis, e TO OPOVYYaQL TOU
onéyyov. TomoBetotpe T0 ombéyyo dvm oto Piphio oe opllovria BEa.
Aivoupe #hion oo Pipiio and v tpn 0° grdvoupe ovyd-oryd oe wdmou
»hiom, 6mov o ondyyog Teivel va ohobthjoet. Exel otapatdpe vau petodpe
T YOVIC [LE HOLQOYVORGVLO ®aw antd T oyéom (4.15) vrohoyiCovpe to ov-
vieheoni opuon Toufhic.

4.11 T okiobnong T,

Eivou 1 dtvaun n omolo epgavileral otig empaveLes d0 0OpGTmy Tov
Boionovra oe oyeTw] ®ivion N wic g og ™Y Ghhn %o €3l poed Thvia
avtiBeT ™ TepiTyTag Tov owpatog wou olobaiver (ewnéva 4.59).

H to1pj ok{ofnong ogeiketal oTic avmpahieg TV ETUPAVELDV, OTIWS KL
1 oreed] oW, ohhd Suagpéper amté avniv oto 6t elvar orabeon.
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- Toufyj okicnoys -

Eniong o1 dvvaperg

toufic ohioOnong eivar
MLRQOTEDES MO TIC O-
vriotolgec duvdperg
oguaxtig Teifrig.

B
Ewiva 4.59

H roiprj ohionong éyxer ndvra avrifern gopd
a6 T oea TS TayvTNTag.

‘Ooa uvacpégénm TOQATAVE) WTOQOTUE VL T(L UTODDOOVIE PE TO mat-
0UXATE TOLOTRG dudyouupa (gwdva 4.60),

Ewova 4.60 .
lTownixd dudyeanpa perafoiric tng reipric pe ) dvvapn mov aoxovue
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- Tevpdj ohioBnong -

® Ou vopor g toifric ohionong

Emeidi] ot duvapers touPric elvar popraxéc xau nep{mhoxne giong, ot
vopoL oL omoiol dtEmouy To parvépevo me Toic eiva EWTELQIHOL ®OL O E-
TTRETOVV vat TEOPAEYOUIE HGVO %OTd TEOTEYYLON Tat amote éopatd Toug.
Mrogotpe duwg pe ™ Poibeia tecodomy amhdy melpandroy va TEQL-
YO@poupe jie avomommr axgifela ™ oupmeIpopd vatd v ohicOnon
™S 1600 peyGing mowthiog emgpaverdy mov vdoyouvy. “Eto, 0TS QUiveTal
o 0o oypuato T ewevag 4.61, v touBij okiobnong efvan aveEdomm ané
70 ENPadGV TOV EMQavELDY ®aL amd My Tayitita ohioBnong (evide opimy,
OudTL o peydheg Tayimres 1) Toif peidvetan), eve eEaptdron and ™ @ion
TV EMPAVELDY %o ol TV xdBet dtvaun allnhenidoaong petats tove.

H eEdgmon g teifric and ™ gion twv empaveudy exgodleton pe to
ouvreheon Touric ohioBnomg, o omoiog Y éva xaboglopgvo Levyoc emi-
pavewdv expodlel 1o otabeed Ayo mg Toiprig ohioBnong T mpoc Ty #de-
™ dbvaun akinhenidoaong Twv empaverdy N, Snhadi:

n= % 1] SLopopETIXG: T=1nN | (4.16)

H 1o1B1) ohlotmong elvan aveEdom-  H toupn ohloBmong sivar aveEdom-
™ and 10 epPaddv mg empdvelag ™ awG MV TEHITTC TOL CHPOTOC
TOU OOUKTOC

H touprj ohiotnong eEaprdton ané  H to1frj ohiobnone eEaprdral and
™ QUOTN TV EMPOVELDY TOV Oopd- v #dBetn dvvaun aklinienidoa-
L ONG TV EMUPUVELDY

Ewtova 4.61
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- Tpupyj odhiobnong -

4.11.1 Meiwon tns Tetpris

H pefmon g toupric emrvyydveran pe e1dind Mmavuxd opurréhara,
TV omolwy 1 x| oUoTRoN %ol oL LGTNTES TOWIAAOVY avaloya pe 1o
onomd yojone tovg. [dviwe, 0 TEOTOS ILE TOV OO0 ETUTVYYAVOLY TN PEIW-

Ewdva 4.62
H mapepporsj orpiparog Mmavoxol perell tov emupaveldy epmodiler o popud
TOVS Vo TAnoLdoovy 1600, HOTE Vi avarntiEovy elutixés duvdpes,

on s ToLPrc elvol O YEVIRES YOUUNES
o (duog.

To Mmavtind vird eLoywel oTLg
E00YEC TV EMLQUVELDY (E1rdva 4.62)
oymuatiCovrog €va otpwua To omolo dev
ETTOETEL TV CVATTTUEN popLakav duvd-
UEWMV, UE UTOTEAECI VO LELOIVETAL 1]
Ovvapn toufic.

H peimon mg toufic emruyydveran -
niong PE T LENON OTQMUATOS TETLE-
ouévou apa. “Eyxouvv 1jdn ®ataorevaotel
oypora (Téva, mhwtd ordgn), Ta omola yonooerowoty auti ) uébodo pe
wialtepn emruyia (ewdva 4.63).

Ewtova 4.63
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- Toupf #éhrong -

IMIINAKAL 4.5 Zvvtedeotég toufiis 1o dudgopa Cedyn emgaveidy
Emupdveleg Zuvteheomic Zuvieheomic
opwaxnic Toufic | Toupric ohiotinong

Evho-Edho 0,65 0,40
EDhO - EUhO jie oTpaLe oamtouvion 0,45 0,20
atodh-arodiy (e himavon) 0,10 0,06
arodh-atodhl (wois Mrevon) 0,58 0,15
pétahho-poeyuévo péradho 0,50 0,30
ROOVTOOUR-GOQUATOS 1,00 0.80
ruovtooUx-Ppeyudn dogalrog 0,80 0,30
yochrde-arodin 0,53 0,36
yoohi-yuahi 0,90-1,00 0,40

Ag EQUOIOCOVIE TO TAPUTAVE

» 0 0dnydg tov autoxvijtov oty ewova avuihapfavopevog 1o d€vrpo
(poevapEL amdTopa T1) oty xatd Ty oxoia o epmpéobiog mpoguhanTiy-
pog anéyel and avrd andoracny d=50m »a n mxumtni Tov eivar
vy=10m/s. EEmriog g ooy o ovvreheotiig 'I!Qlﬂ‘l‘i; el.iuﬂch; petod
TOV TROYHY ¥t TOv dpdpov eivar = 0,1.
1) O odnydg telund Ba amoguyer T ovy®povoT) e TO DEVTQO;
2) Na oyedidoere Ta hoypdupata (v-t), (s-t) xa (a-t). (2=10m/s’)
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- Tpufn wédlwonsg -

Avan
1) Mpogavae, Bu moénel va ouyxoive v andotaon d pe o didomjua
Soi TO 07000 Ot SLaTEEEEL TO AVTORIVITO PEYOL VL GTARATIOEL. '

2
“Eyouvue pabel dn S, = % ;

om6te avalnrovue my emPedduvon o me xiviong.

Ou duvdpeig mov aoxovvial oto autoxiviTo Elval o Bdoog Tov (me-
dlov), n aviidpaon N enl tov tooydv (emagric) 2oL n o ohicBnomg (&-
magric). Ioydouy:

IFy=01 N-B=0§{ N=B (1)
ZFx=ma 1 -T = ma (2)
T=nN (3)

H oygom (2), hoyw mg (1) zow mg (3), yiverou:
-NB=ma zou exewd] B=mg, éyovpe tehnd St

-nmg=man a=-ng (4)

Botixape, emopévag, my emiPodduvon a mg wivnone.

2T CUVELEW RAVOVTAS TIC UTAQAITITES UVTLRATAOTACELS Kl TOAEELS
Poiorovpe 61 5, =50m, eve) diverar 6t zow d=50m. Aga To avroxivito
RoMg mov EgyeTaL o€ exaq e To dévrgo.

2) Egdoov Bérovpe vo nataorevdoovie diayodupata e o 3o6vo,
TQEMEL VO BOOVRE TOONYOUUEVIS TG00 YOGVO dlaprel N %ivnom TOL AUTOXL-
vijtou.

I'vopiCoupe 6u onig empPoaduvépeves mvijoeic o WTGLITOUULEVOS KOGVOg

EYOL Vo aTapanioet €va xwnTo elvou ty, = 1%- i
v
ométe Moy me (4) t= s

bnm&‘i tﬂk = 10s
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« Touprf xikione -

Ta tnrovpeva dioyodppara oxeddtovrar olpgmva e doa Yvopitovue
OY e pe T vBiyoaupES opald empoaduvipeves mvijosic.

Oa woémel va aqueidoovue ot 10 odixnd oudotnua xivgons UTopoliagae va To
Poovue xat axd to didyoauua tne rayvryrag, vroioyiLovras to suPaddv rov
ToIydvovr, mov oxypuartibetal axd to yYodenua e TaxvTTAC Xt amd TOUS
déoveg. i

TQaynatt: s, = Erppn = (Bdoy x sog):2 = (10s- 10m/s):2 = Som.

» Avo odpara X nar , palév
m xar Im avriororye zivovvral
omog delyver o oyrjpa pe emird-
yuvoen g = % - Znrovivron:

a) o ovvrekeotiic toipric ohi-
001075 petay Tov ovpartog X,
%01 Tov 001LovTIoV eEmuédov,

B) n tdon Tov oyowviod.

(m= 1kg, g=10m/s*)
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- Tovf okiobnong -

Avon
1) Agywd oyeduatovue g duva-
HELC TOV CLOXOVVTUL OTQ OWORAT
o eEsTdCovpE.
N To odpa Lq: 1o Pdpog tov By,
mv tefn T, vy ndBe dvvaun
Tov emmédov N, o my Tdon and
10 oyowt f. .
I to oope E,: 1o fdoog Tov By,
#aw TV Tdon ad o ayowl £,
St ouvERELR EQUOPGLOVNE OTOUS
GEovec y %o X o Bepeldion véuo
g duvauris, Talovovrag g Be-
¥ @opd TV duVANEWY OTOV X
dEova ™ @ogd TS RIVNOMG:
SFy =01 N-B; =0 1j N=B, (1)
2Fx=mu ﬁ BZ -f'+£f-T =( m]+m2 )'ﬂ (2).
‘Opuwg, f=-f' (dpdon-avridpaan) zal T= NN 1j Adyo mg (1) T=n B,.
Apa 1 (2) yiverar: B, -nB) =(m;+m, )o
way eeld a=g/2, B,=myg =3mg, B;=m,g =mg
B €oupe ardun ot
B,-nB, = (m;+m,) g2 1 3mg-nmg=4mg/2 doa n=1.

I[IPOXLOXH
H napovoia g Tpoyohiag mpoxakel vonyi "wdpym’” otov X - dEove.
v y
x' l|
\

2) T va footje TV Tdon Tov ox0WLol epapudétovue o Oepehioidn
vopo o éva and Ta dvo owpata (ounibng o8 auTé ToY agrovvral hydte-
OEC DUVANELS).

“Ero, yuo 1o 22 O €ovpe:

SFe=ma1iB2-f'= mxajmzg-f'=m:g213mg-f'=3mg21f'=5N
To idro amoréheopa 0o Pploxape, av dovhevope pe o Ly.

Ag doxypdoovpe.

» Lo patag m xuveitor wog ) faon xexhpiévov emmédov pe otabegrj to-
yoiTnTae. Av ujmwtel.eor‘ni; totfric ohioBnong perabl odpatog xot emmwédov
givar ) = = Ve vrohoyotel 1 yovia xhiong @ Tov xexhpévov emutédov.
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- Teupj =vdiong -

Avion

Iyedudlovpe Tic Suvdpeie
OV AOROTVVTOL OTO L KoL
avariovpe 1o fdpog vatd
Tov dEova zivnong (x) 1w tov
wafeto o avtov (y). Zm ov-
vEyew e m PoriBee e tot-
YovopeToiag folorovue Tig
OUVIOTWOES Tov Bdooug By

nou By,

Eivai:  Bx=Bnud xo

By=Bouv0.

Egapudtovpe 1o Bepehicidn

VOpO g duvapurs oe »abe dEova:

ZFy=0 1} N -By=0 1j N= Bouvv0 1j N= mgouv0 (1)

ZF =maq, exeidy Spoe 1 taydmra eivar otabep, a=0 zui ovvemae

ZFx=0, dnhadi:

Bx-T =01 Bnu8 - nN = 0 zaw Aéym mg (1) €xovpue 6mt JE
3

mgnud -n mgowvl = 0 1 nub-n ouvd=0 1 epd=n 1| e@d= 1 0=30".

® Av vroBéoovpe Gt To oBpa TOV TEOYOUNEVOY Ta-
padeiyparog éxe pdka mrﬁkg = B€Lovpe vo avégyera oto rerhpévo
entimedo pe orabegr] Toyvtnro, ndon oraberi dvivapn F wapdddnin pe to
»exMuévo eninedo mpémer va Tov aoxovpe; (g=10m/s’)
Avon ¥y
EFy=01j N - By=01 \ i
N= Bouvi 1
N= mgouwvb (1)
ZFx=01q F-By-T =01
F- Bnuo - N = 01
F= mgnud +n mgouvo 1
F= mg(mp30" +n ovv30’)
Y F= 102N,

-
%

® Av ramora oTLypIj xa-
Tagyfiocovue 1) divapun, T vopitere 6n Ba xaver ot ouvérern To oope;
(-prro gt vIEGOEEN: peTaly Tov dAAov onoWoToujoTe GVOTHEG TIc YVhoELS
aag wepl opraxiic Topig....)

4.12 TPy »vhong

Eivaw yvwot6 6n n avaxrdhnm tov 1poxot aroterel évay amé tovg on-
pavuxoteQovs otabpots omy wropia mg avlpmadtrag. O dong gice-
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= Towfrj #vhong -

WS PETAQOEES OTH ONUEQELVY] ETTOYY lval
OUVUQUOREVES HE TC TOOYOPO Ot
ta. O Aéyog eivar daitepa amhic:
gurohdtepa »vliovpe éva oopa wapd To
olobaivouvpe,

INa rapdderypa, 1) uetagopd evog oo-
NaTog et xuMopevmy ®uhivdpmv amantel
okl pxpdtepn divapn, an’ 6,1 Ba amo-
TOUOE 1 HETOPOQC TOV pe ohioBon. Ze 6-
heg OYEOGV TIC TOUUTIRES EQUONOYES ETL-
dudmeTan 1 avrrardotaon e ohlotnong
ané ™V #Ohom (Teoyof, pOvkepdy Hk.).

- Eae

Evtova 4.64

H epmeipie 2o to aeipope delyvovy dr 1) »Ulion amotel urpdtepn ddvaun exd

v okioBnyo.

Katd mv #ihion avasriooeta ot
orola OLapépet amd T oToTi) Touh] ®o -
né v o) okioBnone oto eErc: »wilwon
onuaivel keprotpogl Tov oopatog. Apa o
aftio exeivo 10 omoio Ba TapenmodiCer my
nepLotpog] dev pmopel va eival dtvapn ah-
L pomy wdmowag divapne. IMopdypat, n
touf] wolwong elval o pomiy, 1 Omoiw -
DEWTOOILEL TNV TEQLATOOET] TOV RUALOIEVOU
ompatog evo 1) Totfq ohictnong, elvar pua
dvvapun, 1 omole Tapepmodiel TV OlGOY-

a1 TOV OOIIUTOS.

Ewiva 4.65
“Evogawpor tofeis (povhepdy)

4.12.1 Yroloyopag s totfris xihong - Evviijun xoliong

Ac Bewprjoovne Tov #ikvopo g etrovas 4.66, 0 omolog eve apyird -
pepel og opLldvio ddnedo, aonolue o avtdv dtvaun F, pe oroné va tov
®wuhicovpe. Exeldh] o noaypanird odpara dev eivan amohitog avehaotind
oteped, étay ompellovial 1o €va mdvm oto dlho mabalivovy mdvrote eha-
OTIAEC MUQUUOOEMOELS OTNV EMmugpdveLe ouveragric Tovs. (Béfwa, Tig nta-
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= Teuprj #ddvong -

QUUOQPWOELS AUTES dEV PTOPOTNE VoL s avuingbotpe pe Tic aothjosig
HUS™ WOTOO0 VIAQYOUVY %L (VoL vrevbuves yua éva mhijfoc PUVOIEVMY).

OURPETQLXT] pE

anoréAeopa 1) aviibpaoy | aoxeitar ovo onpeio I,
A tov banédov va
aoxeital oto onueio T,

Ewzova 4.66

EEautiog avtdv tov TRQUUOQPAOEMV, 0 XUAVOQOC RaTd Ty %MoY Tov
EIVOL VTOYOEMUEVOS VU «OvaOU AT HaTh wixog g evbeiag (&), ue
AMOTELE O OUVEY S TapepmodLeTaL 1) %Mo Tov.

H gomi M tou Cetyous twv duvdpewv B xaw N ovopdtera Touf} #ihomg
%ot diveran amé ) oyon:

M=BL (4.17)

H anéoraon L ovoudCetan ovvreheotiig touprig xvhone, uetoeitar ou-
vijfog o8 em zaw 1 Ty Tov eEagrdTal and ™ gion Twv ompdrov Tov Boei-
OROVTUL OF ETO].

Mpoxepevor va agyioel va xukietal o xihvdpog, moémet 1) pomi Tov
Cevyous tov duvdpemv F zan T va eEovdetegdoet mv o nihone.
Anhadr: F-h=B.L .
Eneudi, Spwg, omy modén 1 andoraon h tavriCetar ue v axtivo R tov
®uhivopou (h = R), Ba €ovpe Teland:
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KEBPAAAIO 4° AYNAMH KAI KINHEH
- Tpiprj =ébiong -

p=p L (4.18)

R

H agyéom 4.18 amotehel ™y avayroio ouvbixn, yuo ve apy{oeL 1 rUALOY TOV
#uhivopou.

Ac mpouéEovpe

¢ O ovvreheonic Touric #ihong L ovowonizd eEagrdron and 10 péyetog
e TapauéEEmong Tov Bu VTOoTOUV oL ETLpavELES” dnhadi] ueydhn ma-
oaudp@aon onuaiver peydho L zaw avilotpopa.

 To toéva €40V HETAAMHOTE TOOYOTE OV XUAOVTIL OTIS OLONQOTQOYLES,
axolBdc YL Vo EAAYIOTOTOLETAL 1] TAQUUGRPWOTN KL ETMOUEVOIC ROL O
ovvreheonic Toifrg xihone L.

o H dvvapn F (d6veun €MEng) eivan avdahoyn pe 1o fdgog B Tov #uiio-
HEVOV GAIPATOS, ahhd avTioTooqn HE TV axtiva Tov R. Auto onuaiver 6-
T ota Papga oyfioTe TEETEL VL YONOLIOTOLOTVTAL TEOYOL PEYAMC (xTl-
vog, GOTe VoL pewvetal 1) ameutodpevn doven €hEng F.

m_

ivaxzog 4.6
MEPIKOI LYNTEAEETEX TPIBHE KYAIXHE
Eibepéviog tpoydg o€ Yopdrivo dHpopo L = 0,100cm
Eidepéviog Tpoyos o apuitooTowiEévo doono L = 0,015cm
Tpoyos avroxvijtov e aogulrostpupévo dodpo L = 0,035¢cm
Tooydg mbmpodpépov L = 0,002cm

Eivan péParo 611 1) ®ikon eivar evrohitepn and Ty ohicnon.
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- Toupj -

EPQTHEEIE - [IPOBAHMATIEMOI - AXKHZEIZ

4.61 H to1f1j odioOnong etaprdro:

@) andé ™ udla tov OOUATOE Ttow olobaivel

B) s v tayimTe ohicBnong g

Y) a6 T0 €id0g ™ empdve LS TOV 0WIaTog mov ohobaivel

8) amd myv emrdyuvon Tov OWPaTog Tov ohoBaivet.
Xapanmoiote pe = (00ots) 1 A (hdBog) i mapastdvn TOOTAOELS.

4.62 Le owa am6 Tic dio TREQUITAOELS TOV oyrjpartog Ba eivar peyaivtepn
1 Tepij ohiobnomg;

m

4.63 To odpa tov opjuartog, ov aprd frav axi-
VITO TR xveital wog Ta dekrd pe orafepr

royvTnTe. Kyedidote xaw ovopdore tic duvi-
ILELS TTOV GOXOUYTOL O QUTO.

m F

4.64 H dvvapn mov epmoditer Ta odpata va aQYIo0VY va xvovvTaL Aéye-

TOLseesnene TOUP, 200 1) péyoTy TYI] TNIG OVOUGLETAL. .o.nrverenen TOLPA].
‘Otav 1o oopa apyitel va xiveitan, Nevssisnrenenn TOLPY] peTOTOERETONL OF

{1711 | OO

4.65 EEnynijote yuati eivon mo evxoko vo. olMobaivovpe éva odpo pe ota-
Be01] Tayvtre mapd va to AVOYXACOVNE VO aQYioEL VO olaBaiver;

4.66 Zopa patag m=1kg xveitar pe v emidgaon divapng F=25N o xe-
zhipévo eminedo yoviag xhiong ¢=30". Av o ovvreheotiig TouPric ohi-
obnong petoEl oopatos ®u emumEdov eivan 1= 71 wor g=10m/s’,
Enrovvran to e&ijc:

@) Na oyeduaototv oL vréhoutee du-
VAUELS IOV OKOTVTOL OTO OHL.

B) Naw vrokoyworei n toufi okioBnonc.
Y) Nu Poebel n emrdyvvon tou o-
HAUTOG.
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- Toupii -

4.67 Avo odpota T, xar X, potév m, =1kg, m,=9kg avrioToLyu, IOV aQ)L-
»d NeeRovY, cuvdéovrar e afagés oyowvi. Lro odpa L, aoxeitar ogl-
tévria dvvaun F=20N. Av o ouvreheotis toprig okioBnong petagy
gopdrov xa emuédov eivar n=0,1 zou g=10m/s’, tnrovvrar ta B

2

) N o%ediaototv oL uéhouteg SUVALELS TOU aorovvral ota do OWpaT.
B) Na virokoylotel 1 emadyuvon Tov OUOTHULOTOS TV COUATMV.
v) Na poebei 1 wdon tov oy owviov.
8) Iéon Ba eivar 1 TayimTa TOV COUATOV 1) yoovurt onyp t=35s;
£) YroBgote 6t yoovuu oty t=5s 1 divaun F Eagvind maveL va -
oueltal.
T eidovg rivnon Ba wdvovy Ta owpara; Ti Ba ovppet oto oy owi;

4,68 Towo ané Tig TEpardTe TEOTAOELS Eival 1) 0OOTI:

o) H toupr] ohioBnamg elfvor peyahiteen oo my ToLf] wihonge.

B) H oLpij ohlobnang eivar divapn, eve 1 Toipi wolomg elvar pom.

v) H to1pj okiotnong eivon atabeon, eva v toufi wUlong petafaiheTal.

4.69 No. reoryodpete €va gawvdpsvo ya xdbe eidog Tofric (oAlobnong,
ooy, ®ikong)

4.70 “Ewx 1o péoa wepiov mg dexaetiag tov 1950 to »ioo OUYHOVOVLIURO
uéoo omv Abjva fjtay To Toap. To ooy elva éva o6 NhexTord Payévy,
10 omo{o ®uhdeL og DAYES
HOL YO OLIUOTOLE(TCL KOl Ot
LEQU. OF TOMEG EVQWIUIRES
néhets. TMorhol wyuoitovral
GTL 1) OVTLRATAGTOON TOV
ToU TG TOL ONUEQLVA TEO-
)el, Ta omola yonoipoToloty ouynBlopéves p6deg, fitay hovBuopév evép-
e TTov %o m yvdum oag omelletat 0 Loyvewuds auTes;

4,71 Tvtnuijore v axdhovdn podon: “Zuvdvinoa peyain xivion oto
SO6NO Haut e TO “OTapdro-Eexiva” TV (ToXVITTOU Hov Oy edAY EENEL-
va. oo feviivy ™. !

472 "Eva oépa extoEeveral mpora oe 0p1ovTIo eninedo xaL EXELTU OF
wexhpévo exinedo. H toufr] ohiobnong e to copa eivor peyahvre-
o1 010 0QIE6VTIO ENimEDO AN’ 6,TL OTO KEXMPEVO, DLOTL:

) Z10.001L6VTIO RIVEITOL LE PEYORITEQY) TAYUTITAL.
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= Tgupaj -

B) Zro opitévrio n divaun N tov emmédov eivay HEYOATTEON U6 6,11 OTO
HEXMUEVO,

¥) Timota and 1o OOV,

[Mowr a6 g mapamdven TEOTATELS elval 1) owo; Awtiohoyiote ™y od-
yvInon oug,

u

4.73 Ne avriorougioere TS XOTAOTAOELS [E To ey

.'IJ-

Parvipeyo i MéyeBog
@) Avtorivito eiven axiviito oe 00LLOVTIO emtimedo. Topn »ihong........
B) Avrorivio elvan axivio ot HEXMUEVO eminedo. Toupj ohioOnonc
) Avtorivito avépyetal o erhpévo entinedo. Zrana] o
) Avtoxivito niveito HE PTAORUOIOPEVOUS
TOVg TPOYOVC,

.......

.........

4.74 Inpewdore pe L g o0otéc xa ne A nig havbaopévee and TS TUPU-
HATO MPOTATELS: §

«) H tofj ohicBnone ogeirera OTLS AVORAAES TOV ETUPAVELDY.

) H opuanri toifi eivan HeGTeEN asd ™y o1 ohioBnome.

) O ovvteheonic Toupric #OMONE eivan ®abapde «obpoe.

0) H xihion eivan evrohéreon and ™V ohiotnon.

4.75 Na avagépate and pia dLoqogd petaky:

® Zramwic toufiic - ToBiic ohiotnome

® Toufic ohioBnomc - Toifric ®UiAomg

® Zvvreheoni Toific ohioBnovc - Zuvtereoni Toubrig wikuomg

* doevapioparog oe fosypévo dpdpo - Doevapionarog oe OTeYVO dpdpo,

4.76 Ldpa pdates m=1kg oTN0ileTn oe Ra-
TAXOQUYO TOiYO pe TNV enidoaon diva-

ung F. Av o ouvredeoniic rouiic peraty
OORATOS xar Toiyov eivar ) = 0,1, va F '
vrohoyotei 1) divapn F, dote to odpo: —_—

@) va ratégyetan pe otabeon T T T

B) va natéoyetan e EMTAYVVON =5m/s’
¥) Vi AUTEQYETL |IE emrdyuvon a=10m/s’
(g=10m/s").
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- Toupyj -

4.77 Kipdrro patog m eivon rorofeTnpévo oTo ddmedo g ROQOTOUS EVOg
@opTI YoV, TO 0T0i0 XIVEITAL NE gmrdyvvon a. O ouvreheoTiig 0Quo-
wijc ToLpric petay ovpatog xoL danédov eivar = 0,1. ) Na oye-
SragTovy oL duvdpelg Tov aUROVVIOL 0TO mfotio zo va Peebdei mowa
ar’ aurée To emrayvvel. B) lléon moémEL VO YiVEL 1] EMTAYVVOT TOV
@opT Yoy, HGote 1o upaTio VO agyioer va ohoBuivel péoa ot ROQ0-

e T

a

478 Tt drdraEn tng ewmdvag
0érovpe va viwohoyloovpe TNV
ararrovpevy divapn F, dote
10 oopa X, va apyloel va ®-
veitar, Iéon Ba eivar Tote 1)
tdon f Tov vijpatog mov OUV-
déer 1o odpa L, pe T0 ROTOHO-
pu@o Toiyopa; Aivetar 6TL oL
suvreheotéc opraxijc Totprig
netakv 1oV sopdrov, xabog
wor petafl Tov oopatog X,
®au Tov damédov, eivar 1 (10 g
feopeitar yvooto).

4,79 Na Poebei ) emrdyuvon o, Be Ty 0mOoid #YOUVTOL T COUOT 0TV
gurova, av eivon yvootd to eiig:

m, =30kg, m,=10kg,

g =10m/s’* ¢=30" nar n=0,1.
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- Toupy -

4.80 Ognua uveita evbvypoppe pe orabepr emrayvvon a. ‘Eva xife-
TL0 MOQuOVQETAL a6 TO GYNpa Har TOQapEVEL TEOTXOAAEVO 01O
HTQOOTIVG puégog Tov ywpic va €0)eTon o€ exag pe vo dpopo. Ay o
ovvreleotiis Toipiic 0AigOnong peraks mporiov xo oyrparog ei-

VoL 1), va devyrei on 1l=7.g;— .
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s exd oy fuokoyue egracis aro Fosind fpyo «

KE®AAAIO 5°
EPT'O - ENEPT'EIA

An6 600 ovppaivovy yign pag...

“Eveoyewun noion”. “Eoydteta oe opLuég ouvbhjxnec”. “ESourovdpmon
EVEQYELOC”. “Eveoyerande topfac Hnyavoroyiug™... elvan peouxéc o g
POACELS OV UTavTOvY e HEYan ovyvetyTa oe ovinmioewe, oe OnNuocLEUpa-
0, 08 exmoptec. IooPinpanopol ko avurapabéoeis pe enixevipo o na-
TohTrés Quowkés évvoleg: €070 »aL evépyera. Avo puotnd peyéin mou eivon
1000 ahnhévdeta, Hote vo OUUTOQEVOVTAL OTaL uOWHd QouvepevcL,

2m Puowr] ou Gpot cvrol EppavioTay ans aviyw), Awmotdtnure Gt ta
rompamnd peyeln (uetardmon, Taytoyta, EMTGHVVON) (TG PéveL TouS %o 1o
avriotoo duvayxrd (Sivaym, 007m)) aopovmpEVa dev aprovcy YL VUL TTE-
Quypagpovy oe fdBog oL guotéc dadinaoiec, T TaRAdEy T, Ghhog eival o
06A0g ToU Bdoovg Y T POOTWUEVT) ILE YPedvict VOLRORUOG, oL TEQuével om)
aTaon Aeaxpopeiov, rat dhhog, Grav avnj avngopiter To dpdpo yie To o,

X mpoondfeld nac va ravardBovpe, va eEnyicovpe xau va aElomoui-
oovpe Ta pvipata mg @iong Ba progovoaus vo avagepboipe o mdpa
TOMMG mapadelypata Tov amorahirtovy TV aVayRaoTTa Vo ihdpe ol
VO OLEPTONAOTE “EVEQYELUNA”.

3.1. And ) Brohoyuni egyacia oo PuoLKo £9yo

H ®uoun evduagépetal yia ondimoTe €yl oxéon ne MV Evvola “epyd-
Coua”. Mt évvoua ou OyETCeTOL LiE ™V »Ermon), Ty TROCQOOA, TNV Het-
Tavarmon xot v eEEMEN. Ty ewdva, 5.1 PAVOVTaL YUQURTNOLOTIRG
guysTuIe o my xabnueowi Conj érov HATOLOG RATABAAEL 1] €€ Hat-
tafdier TpoomdfeLc.

Ewdva 5.1. Xapantownnés mequrréoes napayoyic
1 votavdloong evépyeag
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- gxd v frokeyixd gpyocia @Te guaied fgyo -

O veapse ™G E. 5.1(ct) OTERETAL #QUTHVTAS gva yapTo@ihana aTo ¥E-
ot. O idlog veapds faditer opévrie omy er.5.1(f). Zmy ew.5.1(y) o vea-
06 EMIXELQEL VOL AQNOEL TO YUETOQPUAGKI OTO édagog. O dvipag g
e1.5.1(8) petarwvel mpdimo o opiidvrio €dagog. Kamowo ¥£0L TEOLOTQE -
el obpe o8 0pIEdvTLo Eninedo, e1x.5.1(). Téhog, #amolog EQLEE TO OO
e e.5.1(€) opitévia oto Aelo £dagoC.

Eivow QuveQS GTL #UTAVOMOVETAL, U6 Broroyur] doyn, evégyewa oo
1oV GvBpWTO O GAES TIS TUQATAVE repumtdoets. To epdmnpa elval:
“ AELOTTOLE(TEL CLUTH 1] EVEQYELLL, GO TOLOV XL HE TTOLO Tp6mo;”.

S ooy xoewlopaoTe ®ATOW0 uéyebog mov va elvon vrevBuvo yio
Tic PeTaPOAES, I T HETAQOQG %Ol YL TLS UETATQOTES TG EVEQYELUS QT
uiee popgi ot e 6hin. To péyedog avté eivan To égyo. Exdnhioelg £pyov
gival, houtdv, exeiveg ov 0dyolv o€ HETOLOYNIATLONG 1] OF netafohr| wd-
rowag popgic evégyewac. H emdoyi aunj poudler va odnyel oe o oUtev-
En, 0¢ éva “TAVIQERQ” £QYOV RO EVEQYELUS.

TvvnBioape va héle mog vrdeyer £0Y0 dUvaung, 6Tav petatomitetal
10 oo EPOPOYIS TG ®aTd T devBuvon oty omoia 1 dbvaun ene-
vepyel. Av deyrolpe cum Ty @y, M VOuro®Upd OV ava@Epbnxe mo Td-
vy %o 0 Veadg mg ew.5.1(a) de duawotvial va TUOUTOVIOUVTOL Yit #O-
awon. Av Spug €10l £ouV T mEdypaTd, TOTE yuati aroUyETaL TOG: “T0 he-
m@ooelo apyel xat mdomxay Ta L€ nov”; “Towg exed de Phémovpe
™V #eTadvnon (Emunjxuvan) rarowwy HUGY TOV YEOUDV.

To oyo divaung ouvdEeTat, houtdv, HE T HETATGILON TOV onueiov -
gaopoyic me. To avriotpogo dpog ovpfaiver; "Exovue, omhady, avia
€oyo Stvaung, Stav eppaviCetor petaxivnon;

H napovoic £oyou exdnhavetal e ahhoyr] mg ®uTGoTaomg Tou owpa-
TOC %L TEQUYQAMETAL UE TOWIAOYS TEOTOVS: He uetaf ol TayimTag, Pe
HETATOTON OE GAAO ETTEDO, UE TUQUUORPOON), UE gxonm) ofjpatog dud-
@OQWY HOEPAV (1§10, Pug #TA.), UE Béouavon...2ipugova pe aun| my dro-
ym wropotpe va meofhéypouue Ot
- Sy mepimtwon mg e1z.5.1 (o) dev vdoyEL £oyo, agot 1 divapn mov -

onel 0 veapds (fon e 1o fdoog Tov yuprogihara) dev mpoxuhel UETORL-
V1|01 TOU ONPEIOV EQUONOYIE TIS.

— Smv e, 5.1 (B) vdpyer petarivnon (63 opos oM detibuvon mou eme-
vepyel n dtvaun) o dev ahhdlel n wvnTie zatdoTaon TOU COUUTOE.
Ao O dircohoyelTal 1) Tapovaic EgYOU. 3

~ Trc ewdvee 5.1 () nau (8) vrrdoyer petaxivnon xatd ™ dievbuvon mov
£MEVEQYEL 1] SUVIN ROl AVAPEVETAL ENPAVIOT £QYOV.

- Zmyv ewmdva 5.1 (g) 1 divapm enevepyel oe devbuvon ®@fetn ot died-
BuVON TS TEYUTTOC %aL 1) RIVNTUA] RUTAOTROT TOU COUATOS TUDUPEVEL
arabeoi]. To €0v0, ETOUEVOS UTOVOLALEL.

— Smv ewdva 5.1 (€), véhog, dev aoweitan divapn oTo OMUA KuTd ™ OLev-
Buvom g #ivong. AQa deV avaIEVETAL ERQAVLON EDYOU. '
To £pyo yivetor avinmtd, wot’ apyiy, ENTELOUAA. H Aemtopepéoteon

uehétn Ponda omy empePaiwon Tov péhov Tov. To xopiToL T Ewrovag

5.2 toafd pe oxowi m Phora ot opilldviue aupovdud.
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KEPAAAIO 5° EPTO-ENEPIEIA
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Ewdva 5.2: "Egyo dvvapnc OUyYeauRic pe T perarémon

To nopitor Toafd m gdgxu ue ) foribela Tov oyxowion pe dtvapun F,
¢ omoiag n avridpaon F* aoxeito TV AN Guon tov ayowvion oto %EoL
tov. Ou ToLfiée, yia devrdhuvon, Bempotvia apelntées. Ag doviue mic o-
onyolnaoTe otadiamxd oty EQUNVEin TOV Pavougvon.

3.2. "Egyo otaBemis divapnc

Awrmurdnxe Tagoamdve 1 droyn moc to £0yo epgavilerar, Grav 1 §i-
vapn petatomile to onpeio egaopoyic mg %ot m dievBuvon mov enevep-
YEL AvT6 pag fonda va daTuboouLE TOV 0pIoUG Tou goyov W dtivapnc.

To €oyo opietan and ™ oyéon;

W=F"s (5.1)

drav E:)En}v{:uq F xa N HeTaTémon § éxovv (S HaTevBuvon), xat To pétpo
™mg eival otabepd. Otav auté de ovpBaiver, to €pyo agood novo 1
auviotwoa (Fouve) mg dtvayme om dtevbuvon g petardmonc. Zmv e,
5.3 paiveral 10 ®0piToL Vo ToaPd Ehxvbgo pe Thaye dtvaun F.

v 3
F ik i s | F
( J)
— e "" il X lEcmwp X

Ewdva 5.3: “Egyo dévapung mhdnac g TOOS TN NETATHTLON
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- dpyo arefegrip BEvaung -

Tone: W=F,s

1 W=Fsouvg (5.2)

H oyéom (5.2) elvau yevirog 0pLOPGE Y10 TO QY0 Rt AvOaQEQETAL OTO YL
vopEVO Do dravvopamikdy peyeday, 6mng elvan 1) divapun % 1) PETOTOTON.
Eivan povéperpo (pabumtd) péyeboc. EMOPEVIE, L0 TOV TQOOD0QLONS TOV
(orovy 1) apiBunTu T, 1) povado péronoric Tou xau , 6mng Ba dolpe ma-
o, To TOSoMUGS TOV.

To modéomuo #ar oL povadeg £gyov

To €oyo g dbvaung Grote TaQdyeTaL 1oL AALOTE HUTAVALDVETL.
‘Oray 10 0y0 eivan Bernd (W>0), Mépe 6ut napdyeTaL, Ve Gtav eival ag-
s (W<0), hépe on ravavahovetol. "Etou

a) Av 1) dtvapun F 1 1 ouvioToO TS OTOV GEova ™ rivong €yl dur
opa 1 T petarémon, Téte fondd my wIVI)OY] TOU OHPATOS, %L TO EQYO
efvar BeTinG. Avté quvemdyeton now amé m oyéon (5.2), agov TétE 1 yovio
@ eivan 0° (Stav F #ye1 (e gopd pe mv §) 1] puodreon ané 907 (n f-"x -
Suoc goodc pe my §) ®ow ouvg>0. Agw:

W>0 onpuaiver £gyo mov Tapdyetal and ) divayy Tow aoxelTon OTo O0)-
net. Av, GUOG, WAGHE YUt TO THPGL, (VTG aEomolel To £QY0 OV -
odyer 1 dtvapn. To mepipdrrov, (ue TV EXTOOOMANOT GO0V 0=
oxel my F) howtdv, perafipdalel uéom €oyov “Borjbewa” ato o,

W=0 Sty n dtvaun elvon »Ghem om petarémon , swdva 5.1 (g). Tote
@=90" oL ovygp=0. To meQfdrrov dev arnremdod, uéow €o-
YOU, JLE TO OO

W<0 mooxbmret, Gray 1) dtvapn 1j 1) OUvoTaoe me EYEL avtife popd

T
pe v s. To mepipdhhov, péow €gyov, “ROVTIPAQEL” TO OO, PE
Ghet GO0 VTG OUVETAYETAL.
Ac ETOTOEYPOVE OTO :r:?dﬁsmm e ewdvag 5.2. Mropovpe vo. duami-
ordoovue 6t to £oyo e F elvan Bgminé (mopayépevo) yia ™ Bdaora. Ag
OREPTOVHE TL ONUAVEL (VT VLU TO %0Q(TOL.

H péronon tov épyov: Amd Tig oy€oes (5.1) »au (5.2) mpowrvmTEL 1| HO-
vada pérpnone tov €pyov W oto S.1.
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W=1IN.Im=1Joule

To Joule eivar, Lovwév, to TaQayYOpEVo €0y0 oo dvvapun iom pe IN, éray
ReTaxLvel To onueio eQapuois ™C ®utd Im oT1) zarevbuvon mov Emevepyel,

James P. JOULE (1818-1889): [ evvijlnxe
arny Ayyria. Karaydray and EVTTO0N o1xoyEvea.
Ihjoe Ty facixi EXTADEVON ToV oTa pabuar-
xd, 0T Qriodopia xar oty IHuEia and toy
Dalton, alld Bewoeiray, oe ueydio falud, avro-
oidaxros. H o nagaywy EQEVVIITINI] TTEQ(O-
0d¢ Tov 1jTay to didotnua avdueoa ora 20 xa
ota 30 yodvia tov. Tore Geueiimoe v agyi e
owamjonong g evéoyeias xai my iwodvvagia me
Oeguotnras pe nig didec HopQEs evégyerag. To £p-
Y0 TOV Yia Ty mocotij oyéon avdueoa ora un-
Xavixd, ot nAextoued xar ota yud aroteid-
opaza s Geoudtnras odoxinodbyxe to 1843. Tore VTTOAGYIOE TO ppyavid
100dvvauo s Geguimyras ivo 1e 4,186 Jleal.

"Ebeoe tic fdoeig yia tyy TowtTosupaviCouevny tére Oeouodvvausay, tic
omoles eméxteve o Adpdoc Kelvin,

Znuaveeaf ifjtay, exione, n Teoopopd Tov Joule oty Pvowe] oy xen-
Aawv Beguoxoaoav,

Ta propoanixd pog rordrowwa: O avBpmmog dev umopel evnoha v o-
rahhayel and o fudpord Tou:

[ToAt oy pudber T elvan €pvo xa EVEQYEW, £TOLPE dV0 éTPEC pETAE
TOUS, yu va dSnpuioveynBel omvOjpac %o ve avayer ta Evka. H Bepuémra
nmixe ot Lom Tov arnd ol VOQIS %o To cal enélnoe ¢ povada Oeppuxon
€oyov. My Eeyvdpe moc ot diartohéyol oto Beowdopetonmi wrdve yia
Beouidec (1 warou Oeopida = lkcal = 10%cal) %o 61y Joules. (AABeia
DS xivete T podon: “H Heolda Tov povoaxd éxer 800 Oeouidec™:). Toyi-
ew: lcal = 4,186 Joules.

- O AyyhoodEovee and ta KOOVLOL TN WTOLRLOXQATIC enEPahay Tig po-
vadeg Tovg, mov Euevay me Tic MEQEC pag. Mihdpe yie ™) povade B.t.u.
(British thermal unit), mv omoia Bt yvwpioete ot B’ tdEn waw Oa Seite
YOUUIEVN OTIS ETIHETES TOV RMUATIOTIROV OVOREVHY. 1B.tu. = 1055
Joules.

O royaguaopoi me A.E.H. avayodgouvy m60eg kWh (xihoPatdioec) xa-
tavakdoaue, xar: 1kWh=3,6.10Joules.

Ov pmyavohdyor ouviibuooy va pkdve YUt “HhG dtvapns” (kgf) na gv-
voouv to 1kp. H avriotoym povdda £ovou eivar to Ikpm (avt6 propeite
Ve T0 0pioeTe avdloya pe to Joule). Ou guowxol dev ToAvovuTabodv avrij
T povaoa, emeidrj Quuiter pomij.

[Tdavrme: lkpm =g (_Tsn_) Joules .
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Av, m. , 2=9,81 5 wéte 1kpm = 9,81 Joules. Svurfpaoua: Ahho eivar
5

10 1kpm Y to Zoundd (g=9,.§~:3 —3— wan dhho yua pog (g=9.81 %‘2— ).

Iapdaderypo

Yrohoyiopdg €oyov duvdpenv: Topa L pe pite m=1kg avépyerar o€
Aefo avn@dépa zhione @=30° xan déyeToL TNV emidpaon Tov duvipeny
mov gaivovrar oty ewt. 5.4, Aivovrow: F,=30N, F,=20N za F;=30N. Na
VROLOYLOTEL TO GUVORLXG EQY0 TOV duvapeny Yo perarémon xatd 30m,

av deyrolpe Aeio enimedo now g=10 lsn—z : -\53 1,7.

Ewéva 5.4: Yrohoyiopdg épyov duvdpeoy mov aoxodviol o€ OOp0
Avon:
Xonowpomorotpe m ayéon (5.2): W=F-s-ouvg . Ta épya eivar:
— N to Pagog E':WB=WBx=wauv180“=-Bxs=-mgnpq:>s=-15(]l
- T Ty I?i : W, =F;souv90"=0J

-3
- Ty F,: W2=F2muv30°=20N-30m-—23 =30031=510J
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< EQYD FYmativ bovdpesy -

~Taoy F, @ W,=F,s0uv0°=30 N-30m-1=900]

- Ty N: W, =Nsouv90° =0J

Zuvohixd €gyo duvdueav: W, =W, +W,+W,+ W, + W, =1260J.

53 “Egyo yvootdv duvdpeny

ATIG Gheg T duvdpelg mov pog meQUELYvRitouy aEer va pekenjoovpe
dvo, To Bdgog xa ™y Tof, yia dtio Aoyouc:
- Engoviovrar oyeddy oe ndbe pyavind otompuc.
- AVUTQOCWREVOVV TIg diio ®upLTEpES ROTNYOOLES duvapemv: Tig duvd-
uews ediov (Bagog) rot tic avtioToLes emagric (tolfi).

5.3.1. To Bégog, to €pyo xar 7y ... ouvtijonon

Ewdva 5.5: To pagog mapdyer xar xaravoldgver £pyo.

Zmy ewdva 5.5 BAémovpe mwijoeic copdrov xatd TS OMOiES 0 PGhOC
10V Bdoug eivar xaBoplotikde. To YreLaQLOpa ™ opaipag = ota oroho-
mdnue vou ) hdyie Bokrj otov agpa emmpedtoviar 0y edv amorheroTind a-
70 10 Ao, To “oyedov” avapégetar omy TaEAahenn ™ aviiotaone Tov
aéoa, TV omola Hewpoiie apetéa. Zng wvijoeig ™S €L%. 5.5, howmov, 1o
€QY0 TEOEQYETAL PGVO A To Phpoc . ‘Otay to OO HIVEITAL HOTURGOUL
QOGS TaL XAV 1 QOE TaL kAT, TO £0YO TOL Phpovc vohoyiCetal elnoha.
Ay petaroniCetal 1o owpa xoTaxdouea xatd h, Polorovue:
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- fgyo pvearéy bovdpeey -

Avodoc:  W=Fsovvgp=Bhouv180’=-Bh
Kdabodog: W=Fsovvg=Bhouvv('=Bh.

‘Oray 1) %(V1OT TOU CORATOS DEV VAL ROTAXOQUPN ahhd mhdyw, Ommg
omv emdva 5.5 B, To €0yo Tov fagovg vrohoyiGeton pe vopoviy. Ipooey-
yCoupe TV TOYLG PE Juat 0L OPIEGVTLIV Hatl RUTAAOQUPWY PETATOTIOE-
wv. Efvar gaved 6t yue my xivnon ard 1o O oto 07, wov ATEYOUY VPONE-
towd xatd h, 1o €oyo fdoovg elvar: W=-Bh.

To (510 UTOTEAEOI TOOXUITTEL %L YLt T HETATOTON TOV GPUTog Td-
vo o€ xexhpgvo eninedo, dote vo Poedel vavd h ymhotepa (ewrdva 5.6).

Ewdva 5.6: "Egyo tov fdgovg o€ zexhiuévo exinedo

H petagood 1ou obpartog ard 1o onpeio A tov ddgoug oto E tov
toumellol poel va yivel pe do Teomoug:
«) Méow mg dadpowic AZE: To épyo tov BGeoug LootTal pe:

Wp=W,,+W,.=0-Bh=-Bh
Méon mc dradpopic AE (ue ™ porjbewe mhdyiag oavidag):
W,.=WB, =-B,(AE)=-Bnug(AE)=-Bh

h
(agod npup= 5 O%O toiyovo AEZ no nugp= % ).
To £oy0 Tov PAEOVE, ETOUEVOS, TODELLVIETAL AVEEAQTITO G TH)

dradpowi wov emhéyovpe. Exiong, omy zhewonj dudooui AZEA to £o-
yo Tov fdpoug eivaL:

W, =W, +W,.+W,,=0-Bh+Bh=0 .
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- Epye yraorvday bevdprmy -

Wn-me WWEWM-O
H 1d16mta tov €oyou Bdgouvg petats dvo otabepdy onpelmv va elval
T0 (duo, aveEdomta and ™ dradgom wov EMAEYOUNE avdpeoa ota on-
uela, rarardooet 1o Bhapoc oe Lo anuavtea zatyopio Suvdpemy, ot
CUVTNENTIXES 1) dratnonTinés.

Luvinonuxés 1 daTnonTinée duvdpeig eivon EXEIVES TOV omoiwY To
€070 givan aveEapTNTO Und ™ dadpom za eEaprdraL pévo ané 1 Bé-
01 TOV aQY1X0U %o Tov Telxov onpeiov. Me dAla Adya, to égyo av-
TOV TOV duvdpsov ge #herorn) dadgoprj eivan ioo pe pundév,

To Bdoog mowtaymviore! oe Tolhd o ta CUOTHUOTE TOV (o%ahovjLE
unyaves. Mmyavij, yevind, Bempovus xabe dudraEn pe myv onola emidu-
ROUUE #EQDOS OF HATOLO PUOLKES néyeBog. Aeite, LY., TV EQIMTWON TN
€. 5.6. Me m “yunyavi” mov Aéyeral ReRMPEVO eninedo xedLovpe oe du-
Vo), Aot amateltar edyiom Ty ™ms (Ywe petaxrivnon ymoic Toufh pe
TOA o %at otabep Tayvtra) (o pe F=Bnug. H avriotoym divapun
F" omv avihpwon zatd h %00l ™ unyavi eivar: F'=B. To %€pdog, Loutdv,

F e , -
elvaw k= T =M. Zm) petatémon 1 Dy etvon axpLPig duet, ot avri

h
i ™ dwedgoj ZE = h n unyavij mponud mv AE= S >h.

H 6t cvmi tov agoue amodeiymue Bepehani ot Aertovoylo o-
TRV PNOvaV %ol 0d1yNoE OTO YPVOG ®aviva s Mnyavixig:

Le nabe amhij unyavij éoo xe0dilovue oe Svvapn, réoo Aavoupe og
dadgopt. “Erol, 1o €oyo: W=Fs Hével otubepd.

5.3.2: llgdty yvoouuia pe unyavég

Ext6g and 1o nexhipévo eninedo, amhES pnyavés Bempotvral o noyhdce,
Ol TQOYGA{ES, TO TOAIOTUOTO %ai T Paroovihno (PA. ewedvee 5.7,5.8, 5.9,
raw 5.10)

Ewzdva 5.7: Ta dvo eidn poyhdv
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Supv ewéva 5.7 (a, f) gaivovion &0 £l poyhiiv. ALpEQOLY 1S TROS
m Béom Tou oTEIYHATOS (vmoudyhor) o€ OYEo ue T onpeie Grou dEoLY
1] vy OV AOHOUVYE XL TO OQTIO OV PETUXIVOUE. ANROTE Poioneta €-
ATOC TOV ONUELWV EQUOPOYIS TV Suvauemv, ew.5.7 (o), GAOTE A (V-
ueoG Toug. Aev TOEMEL va EEYVAILE wow TNV LO0QQOTC QOTLHV TV DUVAEMY
¢ 7T00E TO VIOpGyMo (cihijbera, Yol el autd:). To pnyaviné népdog
eivar avTa 1o TAixo Tov @opTiov QoS TN divopun mov aoROVE.
AoxipdCovue: Ag Poovpe 10 Y aviz6 #EOOS Yo TOVUS poyhotg s
e, 5.7. Tuo to poyhé mg sw. 5.7(a) dexonaote 61 1 pdpdog ywoiletar
oe Tunjpora pe A6yo 3:1. TIom elvau avtioTou pxavexy tnud yue tg
UETATOTHOELS SUVYING %L POQTIOV;

- Zruc ewéveg 5.8(a) nan (B) Exovpe dvo eidn ;

rooyahiag: ™V axivym omy 5.8(a) o my HIVN T

aomv 5.8(B). H ehdyrom dlvapun yia wooppomio 1 ]

avipoo ToV oORaTog JE otabeQ TayvTIT Yia ¢

v axivipm elvat (on pe 1o FAEOg TOV COUATOS. ()
EvAoyn amogia: Tu pog Tpo0QEQEL TOTE 1) [t

Vi, aot o pnyavird xépdog eivar 1 (o ovoia

Sev vrdoyel x€edog); H avriotouyn ehdyiom du-

voun yue Ty %o etva (on pe 1o oo Tov Pa-

poug wou avuavetar (x€pdog 2). Tl

Ewdva 5.8: H axiviy
aaL 1) vy tooyalia

= e

- Zmv emdva 5.9 €xovpe CUVEQYQOIC HLVY-
Tifc %aw axtvymg 1oy hlug %L To cUoTI
Léyetal modvomaocto. O e0ydTG AVVPOVEL
Tov £0UTé Tou pe ™) Borjfewa Tou oyowLol e
unyavic. Aoxipdtovpe, mdht, va footue o
uevizé %€pdog otig duvaperg wou ™ Cnud
OTLC PETUTOTIOELS,

Ewéva 5.9: Zvvbvaopdg a-
v Tng Bow NG TRO-
yariag(molionaoto)
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s EQre YveeTdy bevdpeay -

Ewdva 5.10: To pagovixo

Zmy ewdva 5.10 (o) xau (B) €Xoue 10 Bagovkxo. Eiva v unyavii Tou
Prémovpe oe mahud mydadi VEQOU Y1t TO avEBaopa Tov %ovPd. O xihv-
dpog eivau Suvarts va €xeL ueyahiteon 1y HrQGTEEN axtiva R and ™my avri-
OO T TOL %iiHAOY TOL daryQdipet To dxpo ™S xewpohafric om paviBéia.

B
To unyavins xépdog F (B = 10 pdpoc mou AVUYPEvVouE, To omoio
ovopdCovpe ouviifwe goprio, F = 1 dvaun mov aoxovye) Poloveron ané

MV W00ppomia Twy pomov. H ouviotapévn gomj we mpog Tov dEova mepi-
0TRo@Ng eivar undév. Apa, B-R=F-r zqy :

B_
7=

A=

H diveun efvan peYaAiTeQ 1 updteen amd o Bdpoc B avdioya e m
oy€am T do axtivav R, 1.

H Mion («) mg ew. 5.10 UVTIOTOLLEL OF pnyavind #€0dog uxodtego Tov
1 ahhd oe #épdog petatoniosmy ueyalitego and 1. Aoxoipe, dmhadi, u-
Vo) peyalitegn atd to fagog, ahhd ®e0dICovpe oe aplOps TEPLOTOOPMV
™S paviPéhag, i

To avtiorpogo oupfaiver oto ovomuc (B) ™g ew. 5.10.

Znuavrea] emaojuavoy: Tu TS TROYaAlES, anivnTeg Rl wvnTéc, Wwo-
QOUNE v deyTovpe aperéa ™ ndla, GQU 2L TO UTATOTUEVO EQYO TEQL-
OTROYTIS TOV TEOY0Y Tove. AUTG dev LoyieL Y10 TOV #UAVDQO0 TOU Buoth-
#OU, TOU 07TOLoV 1) Nl %ow 1) axtiva eiva vrohoylowa. TV avtd mpotyu-
OQULE TNV LOOEEOTIC QOTAV %t Gt ™V LWodTNTX EQYOIV, Yiat va ®otahiEoupe
OE OVPTEQAONATC. .,
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- fpye yvaatary bevepray -

Magdderypa (O JEVOGS #AVGVES TS Mnyaviziic): Me 10 ToMoTaoTo
g €. 5.11 emuyelgovpe va avuypéoovpe Bagog B=500N. Nu VIOAOYL-
orei 1 dvvapun F ov mpémer va aoxn0el %aL To PYEVIHG REQDOS.

Faxéva 5.11: Yrohoytopeg duvapeny 0To ToAG0Ta0To

Adan:

Ko yua g 3 Tpoyahies (nig 0vo AVNTES %o T o axdvimn) €OUpE Ty
aaiTnon:

- 1) ouvioTapévn Tov SuvApEmY va elival (om pe To UNoEV.

- 1) CUVIOTAUEVT] TV QOTIAV VL glvan emiomg pndév (yrati).

Sy e 5.11 éyouv oyedaotel o duvdpeic F,, F,zan F zaw oL avadoed-
oeic Tove F/, F,'. EAéyEte yiari €xoupe (0eg duvapeLs oF wa0e TooyahicL.
Tehxd, ) aorovpevy divaym F eivan (om pe my avridpaon F me F,.

Eivow evnoho va yodypovpe: F,= —?— JE= E— wou, etopévag F=F,/= % :

T (A s F
Enopévag, To pnyavizo #épdog elvat T =4, 1 “Dud” oTIg PETUTOTIOELS

elvaL: i (TEORVTEL ATS TO YEVOG RAVOVA TS Mnyoveans:

W,=W, 1f Bh=Fs).
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KE®AAAIO 5° EPTFO-ENEPTEIA

- €QYo yveetdy deviprey -

5.3.3: "Egyo roipiis: moodtnra pévipa aQvITIRY.

Ze avriBeon pe o Pdpoc, Tov €xeL mavta v (S dievBuvon (romone-
QUEM) AL OEG (RO TO %EVTQO TS YME), N TOIPY] Exet devBuvon xan gopd
oL omoleg eEupTivianl ams my rarevBuvon mg xivinone. ‘Omog éxovne det
(Kegdhaio 4), 1 gopd mc Top1g elvan avtiBe axo avniv TG Tt TaC.
H oyéom (5.2) naipvel “ROVETOVN” o], GTav agopd to £oyo W, m¢ 101-
Prig, agot mdvra =180 xau:

W, =Tsouvg

1 W, =-Ts (5.5)

To agvnuzs (-) mpdonpo onpaiver £0Y0 RUTAVUMOROUEVO aS TNy
TP} o avtd eivar aveEdomro and to £(dOg ™¢ empavelag xivyonc
(0otEévrag 1 mhdyiag) %o arxd ™ @opd xiviong, tpog ta apLoTepd 1
mEOg Ta deBLd oV . 5.12(wr), mooC Tt AV 1] TEOE TC ®ATW OTIC L%,

(@) (B) )
Ewdva 5.12: "Egyo toiprig

5.12(B.y).

‘Orav n anwhij oxéym ovpPaditer pe ) guown eEfjymon.

To owpa X uveitan oe opiltéviio eninedo pe my enidoaon divaung o-
owovtuag (o), hayuag TEog e TEve (B) »on pog T vdtw (y) pe #hion ¢,
exova 5.13. Emdudzove va ovyxoivouyie ta €oya g touic otic TeELS

(B) )

Ewdva 5.13: H tyuj mg dvvapns o eEaprdtal ®aL and Tov TOOCGUVETOIMONG
)¢ divapng mov aoxovue oo odpae.
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KEDAAAIO 5° EPIFO-ENEPTEIA
< dgyo yvontdy buvdpray -

TEQUTTOOELS (Yot (Bl oplidva peTaTdmon).

Exeqrouactre amdd: H top yiveray peyaiitegn, 6tav 1o owpc mECeTaL
MEQLOOGTEQO QoS TV Empavera oTHOIENS. ITeouiévouue, howtdv, m oyE-
on: Ty > Ta > TP (raw Wy > Wa > WB) yuo g Tpég g ToLfiic vat Tov
¢oyov me ong megurtdaels (), (B) o (v).

Emipepardsvovue: Zyedidlovue 6heg g SUVANELS YLaL TS TOELS TEQUTTO)-
oeic. Ané ) oxfon ZF, =0 yia g Suvdpugls Tou AOTAROQUPO dEova y poi-
O%OUNE TIC OYEoeLS yua Tis avadpdoeg N, Ny, N, (roTOxGQUEPES) TOU EML-
€60V oo ompe. “Yoteow grdvovpe oug oyfoeig: T=nN, W =-Ts (m=
ovvtereomig Toufric oMobfnong, (dlog yua TLg ToeLS neourtoets). EmadnBev- |

Iléc Mivoupe TIg QORIOELS TOV £QYOV: Z€ Gheg aveEqpETOg TIC aoi-
oeig £0y0v duvdpemy 1 dradurnaoic exihvorc Tovg givol ) TepordTo:

o SyeduaLovue Tic duvapEeLg, TOV UOROUVTUL OTO odpa (1 ote odpata)
ntov Tepthapfdvel n doxnor. OuUGNaoTE GTL EXOUNE DUVANELS paoim-
Tog %o duvapelg emagric. Ot duvapels enagis neouhappdvouy exeiveg
tov efvan xG0eTeC oY EMEAVELL ETOpC ®ot TS OUUPBOMTOUpE 1E TO
yodupa N, ray tig Toupés, mov tig oupBohovue pe yoduuo T.

e EAéyyoupe v xotetBuvon xivnong Tov omputog 1 TV CWUdTwy. Av-
16 pog fonbaen:

1. Na smA€youiie Tovg GEoveg X (GEovag »ivnong) xa y (»abetog otov X).

2. Na oyedidCovpe g Topés, ne aviifem @opd amd exelvn mg VN one.

o Avariovpe Ghec Tic duvdpelg otovg dto dEoveg X,y ov emhEEape. INa
SheC VTS TIC OLVIOTMOEG TO £0Y0 PoloveTal and m ox€on (5.2) ne
ouvg= 1, agov 1) yovia ¢ Ha wovtaw e 01 pe 180°

ovrat oL TeoPhéyeig pag; AECer va mpoomathjooupe...

5.4. PuBpoi €gyov

T vor aELOROYOOUNE UNYOVIIOTCL %O OUOKEVES, DEV UTOQOTNE VL Pa-
gloTotpe pévo oto £oyo mou mapdyouy. Iowog epmoditet, y., TOV xvnmion
e “oomadrag” vo Tapdyet (0o 1 xut peyahiteo £0Y0 OE O EoM RE TO
avTioTOLLO EVES AymVIOTIXOU AUTOZIVITOU; AQrel 0 TWTOS Vit DOVAEYEL
TOMOTTAGOL0 $00VO amd To devtepo. I va. extymBel n “dbvoun”™ Tov wivn-
tijoc, oémet vo voulel pe o puBpG Tapwywyis égyov. H AEEn “oubudg™ on-
uovoYel o aoretd ueydhn, oe aklo #ou movuhic, RoTyoplo PUOLHGY IE-
veOav, Ta omoia delyvouy ™) petafolri o povada yedvou eveg Grhov peye-
Bovg: H oyéon: X= % dmhiver 6t to péyebog X eivar uBpds petafoiis
Tou peyéBoug A. Av oto yoovird dudomua At = t, —t; = t -0 = t 0 péye-
foc A avEiifnxe and 0 oe A pe otafegd 10670, WTOQOUNE Va YOAOoUHE:
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KEPAAAIO 5° EPrO-ENEPTEIA

- fpre yrvoorary duvdjieny -

A
X= i (As Quunborviue HeYERN — pvBuovs and Ty £ Tdoa euTetola uac),

A ; . AW
O ovbude apaywyic 1 ratavdhmaone pyou (_.-ET 1] ‘v_t‘v' ) EXQPOACeTOL pe

Y wyd P. AW W
AT G3)

" . B
AR g oyfoeig (5.1) za (3.3) mponiinrer: P= —t—s i

P=Fw (5.4)

Igoooyij: Ta diaviiopara Foua v ot oy€on (5.4) elvar ovyyoauxd.
Murape, dnrad, yuo m divan mou éxer dua zatevluvon pe my TogitTe.
H wyiic elvan péyeboc HOVOUETEO, JiE poveda oto S.1.
Joule J

5 8

I W(Watt)= 1

To Watt eivar, dnhadii, o oubude AEITOVQYIUE CLOTHIKTOS TO OO0 7o
OGYEL 1] RUTAVUADVEL 1E otabepd 1o6mo 1J o yodvo 1s. H povada 1kWh,
mov avageenxe mo xdvo, avuiotoyel oto £0Y0 mov poxrvnTel oe 1h and
avomua otabeoc oytoc 1kW.

"Exovue naw yua myv 1oyt tic TQUHTIRES POVAdES, TS omoleg emPdilovy
ol mapaddoeie, Eivar:

IH.P. (Horse Power) = 746 W

1 C.V. (Cheval Vapeur) = 736 W
Ot 6ot onuaivouy: “wyiic ahdyou™. Ae uotdLer dpwe xamawg “Boki” au-
T 1 gedon; N wowo dhoyo wadpe: TV avté oto #dpo tov Thavédiov -
Vapn 1 yie 1o ayovionzd tov wmddopov; Tehud, N azdvimon eivai: T
®aveva and o 0o ahhd yue éva. “péoo” dhovo. Aoa, 1H.P. eival v woyic
evOg HETOV ahdyou mov mapdyer 550 ft.lb €gyo oe 1s. (1ft.Ib=1,356Joules).

“Egyo ané dtvapn perafinrov pérgov - Metafint wyig

"Ewg wipa deymirape 61 n dtivegn 1 1 wpic mov ouvdgetar IE £0Y0 Exouy -
orabeo . Elveu e napadoyii foheni pev, TEQLOQLONEVNS EYRVOGTHTOS e,
VUL TIG TEQUTTTELS OTLS OTTOIES TO Wfrog 1 N Sdoxeto S UETATOMONG eV elvin
orotyewddn. Etvaw oyedév adivaro va emyeipotpe UEYGAES UETATOMIOEIS Con()-
VTag, EUELS 1] 1) pnyavij Tov: yonowonolovie, otade dtivapn. “H wdh elvea
OYEd6V adivaro va hettovpyel wvnmipcs TUQAYOVTaS CUVEX S TV (D Loy,
(Ag mooTEEoVpE, .Y, GTL OTaL EYYELOMdLCL AerTouoyiog TV CUTORIVITOV avaryOd-
(PETOL RATOLC TUN] PEYLOTIG LOYTOC YLoL HdToL T TTROGMY TOL W),

O megurtdoels eguppoydy otig omoleg 1 dtvaun petafdireTal pe ™

UETATOMLON ®OL N LOYUS 1€ TO ¥p6vo eivon eEaipeTind eVOLUpEQovoES Ral
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KE®AAAIO 5° EPIO-ENEPIEILA
. avBpdmiveg opyoviapdgr n axeddy Tikena pyyeEve -

rolvdoBpec. H pabnuatinn eneEEYOOIT, OIOC, TOV TEQUTTDHOEMY AUTHV
givaL YoOVOPOQ oL EEQEVYEL amd Tovg ardyovg Tov fifiiov.

H udvn aepimtmon €gyou uetapinmig divaung mov Ha UVAPEQOVILE EV-
dewtind eival 1) TUOUpGEEOOY (ETyujruvon 1 ovomeipmon) Wavirot eha-
mofov. To pavdpevo pekenifnue avahutixd oto Kegdhowo 2. To €oyo yur

-

TNV TOQUUGRPOOT) TOV EAXTEIOV ®ad x diveTan amd T oyfon:

W= = kX (5.5)

ta| =

‘Onog gaivetal ad ™ oxéon avnj, omy gmuyuijruvon (x>0) o om ov-
onelpwon (x<0) 1o £pyo eivan BeTxd. (Ag BupnBotipe T onpaivel autd).

[pooéEte xon OVTO...

55. AvBodmivog 0gyoviopds: 1) oYedov Télewa pnyev.

To avpdmvo ooua eivar (e TOMITAO%Y P avii: Oeopua, e, n-
AERTOUAY], TAQOYOYIRI] KL AVOTTAQOY OYVAT] YLk w@moLe 06 T CUOTUTIRA
1oV (Topgg Eavarheivouy, TOUUNOTA ETOVADYOVTAL, avrofepaneic proel
vt yiveL... ). O avBpdmvog oxehetds eivan yepdrog ané noyhovs, oL omofot
EVEQYOTOLOUVTAL 0TS Tovg puee. ‘Ohot oL pieg €xouy amOONHEVHEVT NI
EVEQYELX %a TNV aodidovy dhlote auEEvovTug T0 U®Og TOG #aiL AANOTE
ehaTrdvovrdc To 1j diamodvrag To otadepd. O puixég duvanelg WETCLE-
POVTOL 1 PETATYNUATICOVIOL GTS OOTA %0t 0TG apBpmogig, rou diveran ®i-
Vo ota PéA Tov oopatos. Mnyavi TAYWYIS E0YOU It TOV 0QYUVIOUO
gfvan 1) #apdud pe Toug 70 xrimoug ovd min xatd PHECO OQO Ko Ta 1,3) ava
webmo. (Ia oo égyo avd 24weo wAdue aifbeia;).

Ewxdva 5.14: To avBgdmvo xér wg poyhos
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KE®AAAIOQ 5° EPIO-ENEPIEIA
= avipimiveg apraviapdg: n oxebdv vl ENzEvy -

To yéor mg emdvag 5.14 poudter ue to HOYAS, TS eux. 5.7(cr) ) L€ TO VIO~
uéyhio €50 amd Ta onuela eqaouoyiic divapng F xar gogptiov (B,). Me ma
anhi equouoy Tov Bewpripatoc Tav QOTWY WS YOS TO VoSO Boi-
oxrovpe g 1 F, elvon okt peyahiteon ané 1o pogtio. (doxyudore, ue v
evxauola, va Poeite tis duvdueig F, F).

T, t6te, Bempovipe “€Evmvn” UMYX CvI| TO OO pag, ot amrantel Suvi-
HELS neyahitepes amd T gopria; Yrapyel guoei won Prodoyunri e€rpymam.

H quow eSjymon Poioretan oro XQUO6 navéva g Mnyavuaic: xepdi-
Covue o peraromiosic. Eve o Hug ovomdral dnradi petaniveital Aiyo
(€0t To ol 30% Tov wixove Tov), T Grou WoEOUY Vo peTatomiovra
COUETA.

H frohoyuni eEfynon eivar 611 ot HUES WIToQOvY v Poloroviat ol %o-
VTG %L Oxedév mapdhinha pe o ootd. I'V qutd ta aropa pac (x€ova mo
TOdUL) UTOROVV VL elvat oyETIRG hemTd.,

Iy evépyerag Tov avbpdmvou ogyaviouoy eive N datpogni. Mépoc
™s evépyewag epgaviletal mg avBpamvn dpaomoismyta ue Ghec Tic Hop-
PEC TS, EVH) T0 VAGhOLTO amofdlhetar o¢ Bepudmra. Kard péoo épo o
avBonmog raravaldver 2.500 Oeopidec (2.500 kcal) v nuéoa. Qc péoog
evBude perafolopov opiletal v woyic zatavaiwongs. Quunbeite m oyé-
on tov 1 cal pe 1o Joule %o tar 86400s mov ewotehovy to 24wpo. BOa. Poseite
nEoo pubud netaforiopod 121W Yl 1oV GvBpomo, otov omolo xat avage-
obuaore. MéyeBog mov xarePaivel ota 75W. éray HOLUOUTTTE, %Ol (LVE-
Baiver ova 400W, Stav zdvoups “tonvyr”. (Mo 1o SudPaoua LN LE-
taforopod €yel va xdver pe to fabpé TQOOHAWONS TOV AVayVHOT OTO
HE(UEVO ral pe 1o fabud duoxohiag Tov #EWWEVOL),

Ilpéraon: Zvppfovievreite Deopdopetonmi yia tig Tpogeéc mov RaTava-
hdoate namowa pépat. Bakte wdtm xat g dpaomoldmtes ¢ (das uéoac
®aL "rogrohoyiote” Tec wg mpog tig Oepuidec. No ovyxpivete Tic dio tpéc
(vavd mEooéyyion). O taguxndtw mivaxsc lowg oug gavody yorouol, av
0 pevor mg datpogiic oag eohapfdvetol om Aota (ITivarag T).

ININAKAE I: @eouidun ekl xdmoinv yvootdy TOOWUIV ROl TOTGV.

Wapud didgooa 65-85 Thund

I'dho amofovrvpmpévo 40 Aayovind

['Gha Cayapoiyo 560 Enpol ropmoi

['dha coxorarotyo 80 Tuoud

lNaotot mpdpero 100 Kagég ey, orérog 0
TNaovpt otpayyiotd 130 Xvpol guaixkoi 20-50
Zovtvyl : 660 IMota 50-300
Apviynté 320 Pooita 30-300
Mooyapiow proloo 206 Yaipia 30-400
Xolowo guiéro 300 Zapmoy 350
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. avBpamiYe; opyaviopdg: n ogeddy TELOE pyravy -

IIINAKAY II: AvOpdimiveg dpaotnoLéTnTes ®at oL

avriotouyges Oeppideg

AgaoTnproTnra

“Yrvoc

Avdmavon

IMaoarohotifnon nadnuarog
Apy6 padiopa

TModnhaoia

Kohtpm

Avépaopa oxahag (20nahlals)
Avyaivag dpdpov Skm

0, (ml/s)

4

55

100
120

190

230

330

605

P (W)
85
120
210
266
400
480
686

1230

Stov mivaxra 11 avayodgovial #AToles avlp@mveg SQUOTNOIGTNTES. 1)
uéon ratavdhwon oEuyGvou otig %aioELs %L 0 AVTIoTOr0S uéoog petapo-

MOpGS.

Eneldii, 0 mivanag elven ehhmig, vrohoyiote pe duxij oog EXTHNON, TLg
g Tov O, ran Tov P yue dhheg dpaomotdmtes (ddfaopc, Taparorov-
fnon TV, avapovij oty otdon hewgopeiov #th.). At Ba »olBelte auomEa

yiae 1ig extynjoeig oag. Ewdirol dev elote...

Hapdderypa: H mpoondfera va “rdypovpe” tig Beguides.
MaOntiic yevpdrioe Tiyovrag: pooyagiowe prgigéra 200gr, Yol
100gr, oakrdto 80gr, geovra 150gr pe ovvodeia 200gr yvooTov avayv-
2T%00 - yovevtirod. ‘Exerto avamavOnxe yo 1h, hudpface yra 2h wot
vortepa mijye meComogio 10min péyor To yopvaotijoro. Iléoes avuyo-
aeig Papovg S00N moémer vo. emiyelpoet o Vypog 2m, 7ia va “rdper”

g Bepuideg mov mijpe oo yevpo;

Avon:
Katavdlnon Oepnidov:
keal
M L = : = :
TolCoh Q,=200gr 2‘361 0 412kcal
Wout: 0.=100gr-70 ~2L =70keal
i ,=100g T00gr ca
Soihdre: 0.=80pr50 =21 —40Kcal
: ,=80gr 00gr ca
Dooto; 0.=150gr-100 ~L. —150kcal
povTa: 10100 e =S ca
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= aviipdaivog opraviopdg: n oxeddy réiein nRpavy -

1
Avaypurting: Q.=250gr-100 Ea;_ =250kcal
100gr

Zvvohnd mijoe:  Q=922kcal. (Omtog domordivere, 1 Oeoudinf ki
#ale eldovg vrohoyiomre xard TOGEYYLON (e ™ BorBewe Tov mlvenna I),
Hegayon] evépyerag:

Avémomon: W, =P t,=120W-1h=120Wh

Avdfaopa: W,=P,t,=200W-2h=400Wh 1

Ietomopic: W,=P,t,=300W-10min=300W- = h=50Wh -

ZUVOMKA raTAVAMOOE PEYOL TO YURVaoTioLo:
W=W,+W,+W,=570Wh

A J 30
AlNG 1Wh=1 = :3600s=3600] = aTng cal=900cal.

A6 10t 922 keal, howtdv, éxanpe mowv ané ™ yuuveotea] ta 900 cal, dn-
had wepimov 1 keal. Mévouv 921 keal. Kafe avipmon Tou Bdoove avei-
atoukel oe €pyo:

W =mgh=500N-2m=10"J=250cal.
T va “giyouy” howty ta 921 keal, o natnnis moémel va emyelonoeL...
36.103 avupdoeic. Xapd oto xovpdyo Tou!
Zvunépaopa:
O nabnmic moémet 1j va todeL ydrego 1 va emA€Ser dOhnua mo Oeoput-
dogpdyo...

5.6. “Egyo xar evégyew: o1 dvo dyperg Tov idrov vopiopatog

Zug mponyovueves oehidec avageothizape oe Gha Gow agopovy 1o €o-
Y0. Iiow amd my évvoln “épyo” Polonetau 1 onuavTReTeQY, (omg, 1didm-
TO TG UANG: 1) evEpYELQ.

H evégyeia sngaviCetar pe mohhéc uopeg. Oumo ovvnboudves popgéc
™S Elvou: ) pupaviad, N nhextouai, 1 Begpuai, 1 QTEWY, N MO, 1) axovoT-
i, 1 aropw, n uenvui. Ané TV OVORUOICL TOUS %0 VO WToQe( #dmolog v
aviungbel o eidog Tov paivopgvou Tov Potoxetar miow and xdbe evépyeia.
Tehund, #abe doduaoic Cong xon eE6MENC ouvodstiera wd xdmol EVEQYEL-
art] daduaoia. Te Sha ta guowmd puvéueve HLL Lop@n] evEpyelag petufidh-
AETCL ] NETATOEMETCL O (A evEpyeio. H HOOGY 00w epeoia emtoénel ™
duaminwon Tou vépov dtamjpnong me evéoyetag:

H evégyeio dev mapdyeran o o undév ovre odnyeitar oro undeév (dev
eEaqgaviCetar). Mrogei pévo va perarpéneror and o poggr oe pa Ghia.

Ac avagepBoipe ovvortxd ota mo Yvootd eidn evépyewag, eEetdto-
VIOG HURIME TC 0TLe %o TO 0Gho TOVE,

Muyavuni efvar 1) evépyeia mov EpgaviCetal ota pnyovind gavépeva
(rvijoeLs, Tapanoopdoeis, petatoniosis oe didpopa eminede ¢ TPOE TO
£dagog). Alaxpivetal oe o poogéc: ae VI TLAT] 2o OF duvapua.
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- dgye ®a evigyeig: oo due dweig Tow ibiay vepioparos -

e Kuvnuxij evégyewn gival gxelvi) oV o@elheTaL oY ®ivnom vixol an-
HE(OV 1] OOPATOS %at CUVOLETOL PUE TV oy Td Tov (pE ™ yEVIr onpaoia
7oV €xEL 0 6p0g “TayinTa”). Mua amthn #an ouvnBLopEvn TEQTTION Eppdi-
VIONS TG #IVITLRIS EVEQYELOS EIVOL TO odpa g 1% a6 g ToQurdT! EL-
wévec, AexOnaote helo Emimedo ®aL GO apya oe noepic. To épyo W
e ovviotauévng divapmg nroget va £XQOUOTEL e pLa oy€om “edyonom”,
av GELOTOWOOVE TS EELOMOELS:
1

W=F,s, F,,=ma, v=at B at’
1 !
Karahiyovue: W= 3 m(at)’
X . bl g
1 Tehrd, W= mu".

L o - 2 s
H mogdotaoy — mu” EX@OACEL TNV XViTa) EVEQYELL TOU RIVITOU:

K== m (5.6)
2
“Egyo »ar perafor ruvnruriig evépyerag
H pehém) me rivong oouartog dev agy et Tavia o T QAo TS N0E-
utac. Av, Ty, ywo t = 0 1o odpa €xel Toyimrae v,= 0, £yovpE RATOLES dLOL-
(oQOTO|OELS 0TS OYE0ELS pag. Ou Oy £0ELS wivnong elvan Tapo:
1

V= tat ko s=utt 5 at’

. WA e : )
HOL O CUVOLCONGS TOVS: 8= - (Mioaue wg moog t ™ In oygon xat pon-

-y # - =
AGUE: t= —?'- . Tny oyéon aumj TOU t TV GVTIXATAOT{OUUE 0T ESI0WON

v

2

tov §). Topu €xovue: W=F, s=mu

1 = 1 5
W= 3 M5 my, (5.7)

—_

“Erou, grdoaue oto Oedonpe petafolrijc Tng mviTirnig EVEQYELOG:

To guvolxs €070 TOV DUVAREDY TOV GOROVVTUL O€ GO0 RATA T1) pe-
taxivot] Tov petakd dvo Béoeav wovtm pe T peraforr g xvnTing
eveQyelds Tov.

Avon — ¥hewdi: To Oedonua avtd pog Miver Ta ¥€oL, O TEQUITHOELS
OTIC OTOLES PE TNV RUVNUeTLa] aauteitan yoNom ouvovaopol oyEoemy. Ag
dovpe T0 ohpo TN 2 Ewdvag, ., 6oL 10 £0y0 avtiotolyel TeMud pévo
omy o W,=-Ts=-nNs.
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KE®#AAALID 50 EPTO-ENEPIEIA
= E@7o way evégyoia: o bue yerg rov idow voplopateg -

H améoraon OTUUATIUATOS S, €0V exeivn Yie v omoia £xovpe tehtl-
®» Tayvmra v = 0. H oy€on (5.7) yodpera 161:

-l 3
WTn--z— mu;

:Iu
=
=]
a3
cﬁ
g
2
Il
g}
3
=

Zvyxgioes: As emyeionoovue va Pooviue ™ ayéon (5.8) aborodvrac Tig e&i-
FHOES TG opald eiBoadvviuevne ximonc. Efyaue ndver oyetiaj viky oto Ke-
pdato 4, To omoio avagéoeral onic Toiféc. Ac ta BuunBoriue:

IS I
v=u,~at, s=u,t- 5 at, u=0, o= = T=nmg

Ag egagpdoovpe: Iooonabotipe va footpe o wpog h,, wov graver od-
ML, v TO O(EOUIE RATAROQUPU TOOC T AV HE aoyLn TaiTtn T E:
ASlomolotpe m oxéon (5.7). Enavahopfdvoupe my mooonddewa yia mv
#0000 Tov owpaTog xau Polorovye pe Tow ToyUTTR YVeitel ora yéow
pag To odpe. Evranpia va BupnBotpe 61 1o agoc eiveu ovvinonTa &-
vopn. (Avuotdoeis aéoa apeAnTéeg). -

® Avvapuai evégyew: eivan exeivn mov ogeihetan om B€an Tov opaTog
1 omy ®etdoraon omy omola Poloxretal. O TEEMEL V& amooagmvicovpe
amo v oy): n duveyuai evépyewn eivan néyeBoc pe oyetrn ulla. Mowitet
HE TV “orzovop empavele”, T tig eSeMEeLg ov Tpoxahoty %ot oL dio
EVOLUPEQOLY HGVO 0L PeTUBOAEC TN TS TOLE Haut OyL 10 OT0 PeYdio 1 w-
700 eival to péyeBioc Tovg,

Avvapn] evépyew hdyom Béong etvar, my., 1 Papvre, v onofa €3EL g
awtia to £oyo tov Pdpovs. Av avefdoovue xdamolo ampa wotd h, ®oravo-
huyvoupe £pyo: W=Bh. Av agrijoovpe eAEU0EQO TO O, PTOEE( Vo -
YayeL Lloodivapo £pyo (0L aVTLOTAOELS TOU aépu napulelmoviat). Avtd on-
Haiver 6L 1o oo oy vymhéteon B€on €xet Suvaur EVEQYEL O Oy o
IE T yepnAdteon Béon ion ue:

U=Bh=mgh (5.9)
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KE®AAAIO 5° EPIFO-ENEPTEIA
- dpyo #ai evigyewas o1 bvoe dipeig tov (how vopiopatog -

Afya héyio yua to mpdompo g U. "Exovpe:

“U=0: oro eninedo 6mov deyduaore h = 0. H emhoy €xeL ot cubape-
ata (1], Tovhdyotov, galvetan 6T €4€L). AEV givau dpwg €rol. Exl-
edo avagoodg (h = 0) BeweToL To YuuMAGTEQO Y1t 1) Suadina-
oia ov peretoipe. ZuviiBog, ahha Gyt Tdvia, we €100 eninedo
hopaveral To £0agog.

“U>0: ot 6ha tat enimedo méve and To “enimedo avapogds™.

sU<0: yut o eninedo mov folonovrar #atm oxé 1o eninedo avagopds.

v e 5.15 gaivetal oUoTIa TROYAMAS %Al COUETOY TOV TOUG UA-

MACovpe BEoN. SuyRQIVETE TIC SUVAIUKES EVEQYELES TOV OOUATOV UE ETiTE-

80 avagopds 10 £dagog.

Ewxdva 5.15: Loyrpuon duvapxdy evegyelay

Avvaguxi evégyeia Aoyo xatdotaong elval exXelvy mou gpupaviceTon, Otay
o 1j ovomuc PEIOHETAL 08 RUTAOTHON TOV ETUTQETEL TUQYWYT goyov. H
TROUUGEPOON Elval 1) To yapaxrmolotx) reglmtwon. To EAUTIOLO, .Y, 0TV
Béom emyuirevong ®atd x €xel duvapeni evégyewr (om pe To £QY0 oY daro-
VijocLe, Y10 VeLTO EQOVHE Ctd TO (uowrd wirog oe avnj m Béon. Agu:

U= ke (5.10)

AvT6 qaivetal and To yeyovoes 6t To ehaTijolo amodidel To £0Y0 IOV
TOU BAGOYLE YIOL VT TO ETUNAVVOULE.

Tevized: H duvapxii evépyera Adyo Béong 1 rotdotaong woltal pe 1o
éoy0 T divapng mov evbivera e TV ahhayn avtis TIg Béome 1 g
ROTAOTOONS,

Apoifaies PETATEOTES XVIITIRIG HOL DUVOHLKTIS EVEQYELIS

H wnyovien evéoyewa eiva, To ABpotopa Zvifrixig vl duvapzig evep-
yelac. Avnj efvan 1) ToodTTe TV datnoeitat oTebeQY %ol Oyl OL ETE-
poUE TOOOTITES, dhadi N %ivTLA] EVEQYELL KAl 1] SuvauXl EVEQYELX.

H unyaviz evépyeia ooparog mov extoEevetul and 1o £dagog UE Tu-
YUTHTE TOOG TC AV LoovTaL [LE:
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KEDAAALIOQ 5° EPIO-ENEPIEIA
~ gy wau evipyeia: o dpo dyEig Tov (huoy vYoplopareg -

1
2

ZT0 OVATEQOD OMUE(D OV QTEvEL TO oduw Exovpe:

Ey=K,+U,=0 +mgh,,

Grov h, = waraxépugn aw6oTaon Tov WYmAGTepoy onuelon ad o £8a-
gog (Gmov v = 0).

Ayvoivtag Ty aviiotaon Tov afoa, 1o €070 ®aTd ™Y (Gvodo Tov Ompa-
TOS TROEQYETAL UGVO Ctd To Pdpog: W = - mgh,. H oyéon (5.7) odnyeiton
OT0 WTOTEAEOICL

Ey=K+U = —mul+0= % mu;

1 ; : 2 5 .
-mgh_=- 75 M, oy€on Tov delyveL du ou do tpéc E,, E’y, mg pnyavunic

evéQyewag ota do onueia eival (osg:
K,+U=K,+U, (5.11)

H oyéom (5.11) eivan éngocion tov Bewperiparog dramjonong me pnyavi-
#ijc evépyerag n omoio ouvdEeTan pe duvapelc “unyavizés”, érme 1o pdoog
#awn dvvapun Hooke (dnhadi duvdueic mov 1o €0Y0 TOug OUVOEETAL JIE pPETC-
TOTES ™S punyavins evépyetag). Otav epgavitovra duvdpers mou éxovy
OY€0M HE GLAES HOQYES EVEQYELLS, TO Aedonua odnyeiton 0 peTaTEOTES TIC
Hyaviric evégyeias ot Aéyeta Bedonua damrenong ohuiic evépyerac.
Térowa Svivaun etvau n Toif, g omoiac o €oyo yiverar Oeopdmro.

Eivaw gavepd 6t av vadoyovy pévo HNavIRES duvdpels, N koo xal
1 duva] evégyeia AeLtougyoty avtaywviotnd, a@ot 1 adEnon mg wog
npoxahel petwon mg didne. Mouxurd avrd PUIVETOL OTLS HVIOELS OWUK-
Tog otov agpu 1 pe ™ Poifewa ehatnpiov. Avodog Tov odpatog odnyel oe
atEnomn mg duvapuriis eVEQYELGS TOv e TPOS TO EdUGOS e ooV ehd-
Twon mg #vnTug. Zdua depévo oo ehetbego drgo shamoiov mov ETTLUY-
HUOVETOU, HIVE(TOL tE JUrpSTEEY TaYUTTe 600 PEYUMIVEL 1) emyuixuvon. Av-
76 ovppaiver emedii n atEnon omy exyniruvon auEdver ™ duvapi evép-
YEWL THQAUSEQMONS 08 BAPOS TS KIVITLXIC EVEQYELUS TOV OHIATOS. (AOKL-
HGOTE pe Eva eAuTiioLo naw éva ohpuc).

Ilig Mivovpe tig aontjoeis evégyeras: Tloonyeita 1 Stadiraoia ov Te-
OLYOAWUUE Yiat TLS HORIOELS TOU €YoV (oyediaon 6hov Tov duvdpeny,
avaiuon otovg GEOVES X, ¥ RO VTOAOYLONGS Aoy TV oUVLOTLOMmY), Me-
TG axorovbotine Evay el TovS TapurdTo TodToue:

¢ Boeioxoupe To ouvolxd €gyo W, tov duvduewv, dnhadi T0 £0Y0 TNC
ouviotapuevns ZF, otov dEova mg »iviong yio ™ petaxivion oé o ap-
%6 ot0 Telnd onpeio. To €oyo autd wottal pe ™ uetafohn mg xvnui-

1 el 1 - I r -
#jc evépyewag: AK= 5 mv'—E muv;. "Etol, av pag d00ei n pua togim- .

oL, WToEovE va foovipe Ty didn.

® Todgovue Tig ex@EATELS Lot T pnyavixy evépyela (xvnmur + Suva-
) oto agywd xaw oto TeEMxS ompeio g dadoowric. T i S0 av-
TEC exodoels Loytowy ta i
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KE®AAAIO 53° EPIO-ENEFPTEIA

- fpye wan EvdgyrIas oy Bue dgitg Tew (dov vepiaparog -

Tk

1. Eivau (ogc, av dev epgaviCovron duvdpeig toic: Ey=Ey"
2. H petafohj mg elfvan {om pe 1o €oyo mg TuBng: AE,,=W..

‘OMOL0L (TG TIC SVO TEQUTTDOELS KCtL Vet OUVAVTOovE, Ba yodpoupe v
wodmra zan Oa fooviie 10 GyvwoTo uéyetoc.

Mopdderypa
- 5 E » m Y
To odpe g €. 5.6 exTOEEVETAL PLE agyvai tayvtnre v,=10 5 amo T

paon avngdeag xhiong 30°. o) II6oo dudotnpa davier avepaivovrog,
av 1o eninedo Bempeitar Aeto; f) Na Peedei To (dro drdotnua, av o ov-
vreheotiic Toufric ohioBnong eivan 0,2, ron va vrohoyrotel 1) andhewn
unyoviaic evégyelag, av 1 pata tov odpetog eivar 1kg. v) Me nowa ta-
yémra emoteéger To odpe ot Pdon Tov Yo Tg TOQOTAVE TEQLTTO-
OELS;

(g:log—?) \3=17

Adion:

Sy edUGCOVILE TIG SUVALELS OTO GWHC KOl OTLS D00 TEQUTTOELS HOL TIS -
vahiovpe otoug GEOVES X (TUQAAANAO PE TO REXMUEVO em(medO) naw y
(nabeto oTOV X). | :

a) Xonoyomowoipe ) axgon (5.7): W= 5 mu’- 5 mu;.

- ” I rd g - >
Epyo W zatavahionel névo n ovviotwoa B, tov fapovs B.

Apa: -B s=-Bnugs=- % mu;

1 N 100m’/s’
g= =
2D S n I o

2

=10m.

B) Iow e Ty emeEeQyaoict OREPTOUAOTE TOUHTIZG: 1) dradpow| O 1N
Aelo enimedo mpémer va eiven purpotepn. (TH oy Kaw yuatis).
T Exovpe zut To €070 ™S TOLPS:

I W, =-T-s=-Ns=-nBs=-nBovvgs.

! o5

Apa: W, =W, +W,=- 5 my; (b v=0).
Enouévog: o

§= )
2g(nuep+nouve)
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KE®AAAIO 5° EPIO-ENEPIEIA

» EpY0 gmeevEpyet: oL dvo dvElg T ibiov vopiopareg -

Boiorouvpe:
5= 100[1']:}"5: = HH) m= L m"'?t‘:—m
0054007 138
2102 %+n.2§]

H amdherct mg pnyaviaic evépyetas AE,, wottar pe o £pyo g toupric
W ;
AEW.=WT=-1|mgcrw(ps=-0,2.1kg.l[}g—: % 7,6m= -13,75J.

Y) ZmV meplmtmon Tov Aelov emmédou, 1 pévn divaun mou €yl oyfon
KE To €0Y0 eival To fdgog, divaun ovvmentx, 6ng eiftape, e aroté-
Agopa va pnv €xovpe ouvolzd €ovo oy xhewom diadooi: W, =0.
Apu 10 OBUN EMOTREQEL pe TV duar TogimnTa Y, ot fdom.

'@ o pn helo enimedo o foya tov B raw T exgodlovra pe tig (duec
Oy€0gLg, mov avagéonuay mo adva.

Twpa, dpwe, To €pyo me B, elvan Benxd (yuoat).

& r 1 r2 1 Fd

Apa: W= 7 mu- 5 my =W +W. xan v;=0
; L

Emopévorg:  mgnugs-nmgouvgs= 5 mv”

HOLL: v =2gs(mug-novve).

Tehurd: V= 'ngq(nllcp-r]qua)*

. m 1 13],, m
Boi . !_='J . — — =L — = —
OlOROVUE: U 2-10 = Tfim[ 5 0,2 7 7 -

Hopdderypa:
Ané v ropuq| mapabBeldoaiov Bpdyxov vyovs 25m veapds merd (1o

ERTOVOOT) méTpES NE apyiny TayvtyTa v,=20 M oe oheg TIg duvatég
s

drevBvivoerg (0p1EovTia, ®oTordQUYE TROS TU TAVO 1] TPOS TO RATW,
nmhayo o dudgopes devbivoerg). O térpegs €xovy hagopetixi pdto
®ai ;é@rovy o1 Bdhaoaa. a)Na Poebdel ) royvtntd Tovg, drav ¢grd-
vouy oto vepd. f)Xe mowo tipog 1) duvepuxrt tovg evépyera eivar to 1/3
TG avTIoTOLYNG XviTia|c eveépyewdg Tovg; (H avriotoon tov aépa mo-
poheimeran). Aiverau: g=10m/s’

Avon:

@) Egoopdlovrag my aopi dwemionong mg unyeveaig evépyewas, Yod-
POUILE YL TO GO0 onuelo 1 xa yuo to tehxd 2: K +U =K, + U,
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KE®AAAIO 5° EPIO-ENEFIEIA

- Epye mml evEpyeia: ol dve dyeng rov fdew vopiopartog -

Aoa: % mv.§+mgh=% mu+0

(enimedo avagopds 1 empdvere Tig Bakoooug).

Telnd: v=14v.§+2gh ondte v=30m/s

B) Eyodo: To yeyovig 6t ) duvax evéoyeia elvan to 1/3 e ®uvmui-
®1ig, onuaivel 6t N povikt] evEpyela powpdCetal ®atd Ta ¥ g OF %i-
vy o ®atd to Y oe duvauxn
il
412

]' s P 2 Fi ]' 1?; 1
U= ?E” i mgh'= mv,,-i-mg,h} h'= T E + 1 h.

Tehnd: h'=11,25m.

- AvbBpwmog pe vy evépyeia

208



KEPAAALIO 5° EPI0O-ENEPrEIA
s o0 Sdhkes” popqdy evépreing wa o dvBgumag -

*5.7. Ou“dhhes” popgés evégyeag nar o GvOpmmog

‘Ooov apoed Tig avbpdmives dpaomoidtTes 1) unyavini evéoyeia ei-
vau (00g, 1) mo dudedopévi), ahhd Gy PéBaa xow ROV Hopg] EVEQYELUS.
Ag dolpe peQuEg ad TIc VIGhoLTES oEYY evEQyELIC.

* Eowrtegut evépyewn ogyaviopov: eival to ovvolo tav xds HOOMIS £~
VEQYELDY ou SrabéTovy Ta pdoLa odpatoc. Eivat OTNV TOUYUATIRGTN T
UNYovI agot ogeihetal omy %ivnon, oty Tahdvioon, oty €AEN xa
oty drwon v pogiwy. EExprdra xupiwe and m Beoponpuoic nal elva
1116} ;u;]gq:nﬁ EVEQYELUS OV arobnxeteTan (oe avtiBeon pe m Beppdmra my.
1) OT0{C TQOCPEQPETAL OTO T 1) UTOPBAALETAL UG AUTG).

Zydito: To Ceor ompua €yer peydin, oyennd, ecoteoi evéoysia al oy
ueyain Beopdmra (6mog ouvifog axotyetan).

* Oeguuni evépyewa: elvar exeivi ov péeL and xdmowe TeQLoy OE Ghin
(] a6 ovpa o€ dhho) Aéym dragoodg Bepuoxpaoiag avapeod Tove. O
#hadog g Puoric Tov aoyoheltal ue ™ oyfon €oyou e Beouomnra héye-
taL Oeppoduvvapun. Inyés Bepudmrag elvar ta RUVOLUE, OL ROTAVOADTES
otov nhextooud, 1) Tolf om punyavizy z.d.

* O "Hhog og mnyi evégyeras: Zrov "Hhio moayparomoteitan o wum)-
yopie avtidpdoemy, mov Aéyovrar Bepuomuonvinég 1 avudodoeis ovv-
Enc. Ze vymiéc Beppoxrpuoies wétora Tov H, petaroémoviar oe TUENVES
He »aw naodyetan evépyewa. Me tov tepdotio aotBud atéumy mov aquvTij-
HOVTQU 1) EVEQYELX QTAVEL 08 TOMS VYMAES TUIES KaL k6 HEQOS ™S vl
atougel o€ 0putd uwe. Eivar evépyeia vabogiotix yue m dLomjonon ®o
mv avdaxtin me Lonjc otov mhavijm pag. “Eva juxod alhd onpaveixs mwo-
00016 ™ Nharijc EVEQYELHS avTLOTOLED OTNY LIEQLHSN axtivoPolic, 1 o-
7ola elvan gmrivduvn Y tov dvBpamo Adym g yuxis dodong e (&i-
VoL ounj 10V eropeogdrel and To 6Lov Mg atndogapas. Na yari, 6tay
AVpPEQONOOTE 0TV “tpvima Tov 6Covrog” mpofdihovpe fvrova Toug xivdi-
VOUGS OV OLUTOEYOVUE UG auTiv.

® Hiextoun evégyevn: TMupdyetal 0Ta E0Y00TAGIE TOV PETATOETOUY (-
A nop@r evégyelag oe nhextowoud. Ta epyootdaoia autd duaxpivovra oe
Beound, oe vdponhentowed, o8 TUENVONhEXTOIMA Ko Ot YewOepuxd. Te-
hevtaio €xel apyloer | ouompam) GELOTOMON TOV UVEROYEVVITOLDV Hetl
TV EOTOPoATUlWY Hovaduv,

® [lvenvu evépyero: Toopdyetan and g avudodoeis oydoeme pe “mow-
™ UAn” Papeic muonves (.y. ovedvio) xal oy dpdong vetodvia pe ®a-
@A T ra. ASlomoteitin otovg avidoaoTipes, ot TuenviRd vITo-
Potyia xaw oo Tuenvonhertoud eQyooTdoLL.

Tt Gheg auTég TIC NOPPES EVEQYELUC LOYUEL Pict YEVIAY ()] [E TOV ave-
mionpo TTho @ “aoy s eMixotg evépyelns”. ZUpupmva (e ™y aepi cu-
T} TO 0TOLODMOTE PUOIKG OVoTNE eivan T600 atabepdtepo, 600 wrpo-
tepn evépyewn hwbérer. H rardoraon, pdlota, Bemgeitor evotabtis xa
poviyp, 6Tav 1o Quowrd ovoTnua debérel Ty ehdyioTn evégyela Yo Tig
ovvhijreg mov emxporovv. To fupiio nog, my., oto Boavio wdve aro onolo
10 €youpe aqijoet, Poloretal o vardortaon svotdbelas, emed et ehdy-
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KE®AAAIOQ 5° EPTO-ENEPIEIA
- o1 “ihkeg” popgis evipyoiag 2ol o dvlpeaoeg -

o duvaguri evépyeue. Av 1o Bifiio, opog, petaxinOel ae onpelo Tov ué-
pa oto (D10 0pILévTIo Entiedo e 1o Bpavio, 1) rardoTaon rapovodler o-
otdbera, agot to PiLpiio propel va petaxivnbel o8 onpeic pe WxEGTEN
duvagua evépyewa (). oto €dugpog)

Sty aoyn aun ogethovial TOAG GUOLKA GUIVOPEVE, 0TS 1) EXTOUT
EVEQYELUES amd TUENVES ATORMmY OV TOVE €xovpe dIEYEIEL (YYmOoT wg Q-
devépyera), 1 dMuoveyic GELOPOT a6 T CUCOWEEVHEVT) EVEQYELD OF TTE-
pLoy Tou vreddpovug ®.a.
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KE®AAAIO 5° EPIMO-ENEPIEIA
=00 CaALEsT poppds evépyriag xal o dvBgeTos -

EPQTHXIEIL- IIPOBAHMATIEMOI- ALKHEZEIX

Emyeipnjote, av dev to €yete 1dn xdver, va anavrijoete ota epotii-
nata mov Oérel, dpeca 1j éppeca, To xeipevo Tov zegahuiov.
Iapatnonote Tig siedveg Tov xeqolaiov xou oyeddore dheg Tig dHu-
VAPELS OV QOXOVVTOL 0TU CORETO OV ARELXOVICOVTAL 07 auTég o
felorovran oe oguidvrio 1 o€ whdyio exinedo. Oeomprjote To enimedo
eota Aeio (6tov avtd eivar equrtd) xow perd pe Touhry. Agov oye-
odoete Tig duvdpers, yodyre T oyfoELS T To £pyo Rabepds.

No ovpnineooete 1o #evd 010 TEQURATO RE(UEVO:

“Erol avayrdomra va fdho Lootd #dtm and m peydln nétoa,
vy va Ty aveonxoon. O hootds dovtheye oay ............ nut fortn-
o€ apuetd. ‘EompmEa Ty méTpe PEYOL TV GXON TOU YHOEHOU Kl
ehdyrota ardpa. To ............ e;xinedo fondnoe oy ohiotnor g

m< to fabog e yaepddous. Boninoe 1o €pvo tou ............ . BV -
vIOPOUoE TO €070 NG .......... H mé€Tp0 nrimmoe o€ fodyo oto T€hog
NG RUATNPOOUS UE... ....... EVEQYELL (01 UE TN.......... Ty o vty

£pymv. Av 0 yrENOS Yitay mo axdtopog, 1 métpa Ba xrimaye pe
v OQWY OTO PodY0. AvTd, ETELD TO Bm](h TWHo &Q"{U O fitay

£ 3

, EVO) TO “avudpaouxd” €oyo Ba rav ... ¥
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KEDAAAIO 5°  EPFO-ENEPTEIA

- o Sihkeg” popyds evépreiag ko o dvlgamag -

Ewova 5.16: Zvvnbuopéves, anhég “pnyovég”

54. “TlaiEre” pe g pnyovee g et 5.16. EEnnjote to poho tov gpya-
Leiwv pe ) foriBela rov Yovoov xaviva g Myyavixic.

5.5. Boeite g Tyués mov heimouy:
Méywom wyic ommijoa 110H.P.=... . kW
Towunviaia owiaan nhextowr] wautavdhmon 1100Wh=__.J
Ofppavon gaynrov 120kcal=....J=... kWh

5.6. IIpoo€Ete 10 hoyapLaopd 1Ae#TOIX00 PEVIATOS VIO OLALOXT] ROTU-
vahwon, ewnova 5.17. Bpeite ta guowrd peyédn mov avaypdgo-
vraL, eEnydvrog 1L onuaiver zobéva ané ovrd. Yrohoyiote 11 -
pég rovg aro S.L (lNa 6,11 dev Eépete, pwtijote Tovg yvow oac.
‘Eror z1 allivc mofaer va Eépovus Tt minodvouue).

I'E{. AHMOZIA ENIXEIPHEH HAEKTRIEMOY  Aew sstooors
EATOEAEYITHAL HP, MOAYTEXNEIOY 108 152 00 .. FO0T2955)

~o—a.p..a:uo: HAEKTPIKDY PEVMATOL  ENANTT | veates. O5TOBTTH|
= oy L e el
[~ T 15004ZZE-D1 &
T YRR oAl £
“SHeE 7080 64" 08 G08820
- AN ARV IH AE —re ARAAYRM (RIS (PTG ===
:lNlHTI AETAT KA"'f!HI 11711 il =
7 MOZo ITPOIT .MIPOKT/NOY AGT. =50 | g g e |
< ITPOFT/IH MAHPRTEOY MOTOY 50, $7 x THok TIOEEE esif--
g L. ST X 16K 11/545« 27
= | e R R e
z r !fliﬁmx”h‘.’h: |
0,0062s x 117865 - ssi
L §
g ! mﬁr&!ﬁﬁww
u mm‘n.n 13400
z AT e ST 102|

127 .
ol FTAFIATIR

B ! 00

N}‘!uﬂﬂ| S546227 1287 !! ﬁ;‘ﬁv ! ! . 400j

Ewdva 5.17: Aoyapuaopdg s AE.H.
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KEPAAAIQ 5° EPTO-ENEPIEIA
- oL *dALEg” popgic rvipyeiag ke o dvBpazos -

5.7. Aéue ovyvi moc o ONUEQLYOS TEOTOS Sois e Ta “agioixd” tov
(Tv magarerapévn xabiotin Lonj, TN POV X01j01) HETOPOQIXOT
1EoOV 1a Gheg ayeddv Tic HETAXIVI|OELS LaG, TOVS YEOTQOVOIXOS
TEWAOROVS 0TOVG OMoioVg UTOXUNTOVNE ®TA.) TQOXALEDE GTIC JLE-
QES OGS TNV ENQAEVION prag vEas - YvooTiic oe 6hovg pag - enidy-
piag, TG mayvoagriag. Avalvorte EVEQYEWOXA auTT) TNV doyn).

5.8. Iloweg evepyeranés perarponéc Prénete ota ovoripara g eux.
5.18;

Ewdva 5.18: Evepyewanés peratponég

5.9. lloweg and g magandre mpotdoelg eiva OOOTES:
a:  H oyic tov fdgove ovparoc sivar otabeprj, 600 TO G
TEQPTEL RUTURGPUPLL.
P. O wmwnmipus ayoviouxol autorvijrov TUREYEL PEYUATTEON L-
Oy awd Ty avriotouym ®owvou 1X.
Y. AdvvarCovpe, dtay ratavehdavouns TEQLOCOTEDT) EVEQYELU IO
Gom TalpvoupE UE Tig TROPEL.
d.  Kutd my mrdon odporog otov afoa, oto wod Wpog £yeL duhd-
ol Ty v,
5.10. Awernpeiton n pyaveni evépyeia oo VIEQUMApLONY. (nuﬁ:m eEoli-
abtinon) g poroowiérag g e, 5.19;

Ewdva 5.19: Igoooyij otig orpogés. Kivduvos viepamapioparos...

b
=
L1



5.11.

KEDAAALOD 5° EPT0O-ENEPTEIA
- ot dkieg” popyds evépyriag Koy o dvigmmeg -

Luprhnedote To 0TOLYEl MOV AEiTOVY amné Tov TapurdTo Tivaxa
(reov agopd odpa pe pata 1kg mov wégrer ehevbepa. To vpog h pe-
Toiéra uné 1o édagog g=10m/s’).

h (m) v (m/s) u J K I Euy ]
10 0 - - -
8 = B _ =
- 10 = = =
= b 60 - =
= i i 80 4
e 1 by 0 =
= & 0 = 8

5.12. Na ovyxrgivere to épyo tov Bagovg yia tig dadgopés Al', AZ g
£1%. 5.20. No ndvete 1o idro xor yua o égyo g tofic. (Oevgrjote
idro ouvrereotii Towpric orioBnong na 6ha ra enineda).

5.13.

5.14.

5.18.
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Ewdva 5.20: Zvyxpioeis épyov duvdpeny

I'ie vo avepdoovpe o Paord egyooTnoioxt] ovoxewn and To mdro-
WO OTOV TAYXO GOXUEWV PITOPOVNE V& EMAEEOVIE L0, AT TS U~
paxdro Mioeig:

) ROTARGQUYPO YEWQOVARTIXG avéPaopa B) xvnr Tpoyahia ) axi-
vipen) Tpoyahia ) ohic@non oe Thdye helo Aapagiva xhiong 30"
owa Mo eivar oupgepdTeen EVEQYELORA RUL BTG GIOYT) UN)YOVL-
#0U #épdove;

Klpononxé(air condition) dopatiov €xer woyy ewgédov (nhentor-
#1j) 21000 B.t.u./h zaw péyrotn o@éiun wyd 9000 B.t.u./h. Boeite
ng avriotouges Tinés oto S.I. Av To ®lpoTiotind pydoTnre oe pé-
pa xovoeva yia Sh pe ™ péyom wyd tov xar 7h pe ™ o g
péyoTnG wivog tov, ndoeg kWh natavdlooe and 1o dixtvo now o€
TL ROOTOG UVTLOTOLYOVV; P
(1kWh=25bgay.). Aeyreite orabegi] anddoon a (a= —— )yia 10
HAPATLOTIRG. P

AwaohoyijoTe Tig TOELS RuTaoTdoels wopponiag(evotabdy, aotabh)
wot adidgogn), mov ndbate oo xegpdioro 3, pe ™ poribera g oo-
s s eAdyLoTng eVEpYELUC.



5.16.

KEPAAALIO 5° EPIO-ENEPI'ElA
=01 *dlLEg” pepwds evépyriog xan o dvlguneg -

I'ati emxpdrnoe to ok Pélopnegu (Faulsbery) oto dhpa €1 U-
Yog avri Tov xhaowxov, evtdva 5.21;

5017,

Ewdva 5.21: Ta dvo otvk dipatog oe vpog

LZopa I agijverar ané onpeio A oe ovornpa Leiov emaédoy, eur.

5.22. Av AB=10cm,

@) Na Peebei to mijxog I'A, (6ov A 1o onueio oto omoio OTORATA.
oTUyaio)

B) Na ovyxoBovy agyné xar telus vipoc and o €dagog. e eEn-
yeite 1o anoréheopnd oog;

=

5.18.

5.19.

Ewdva 5.22: Avatijonon pyoveic evépyeiag

Lopo agijveton and onpeio A xotngéeas zhiong 30°, grdvel oty
paon g I' 2o mpoywod péyor To onpeio A opiidvriov dpdpov. Av
ta pijun AT, TA eivan ioe zon T Do enineda égovv pe To odpa idro
ovvreleot toufhis ohiobnong 1.
@) Na peebei o ovvreheonic tofiis 0
B) moto moo0OoTA TS P XIS UNYaVIXIS EVEQYEIES TOV OHRATOC JLE-
ToTpdnnxe oe £gyo Tofric;

v) Na ovyroBovy ra éoya g topric ota dio exineda.
Terpapehic ownoyévera (yoveig, yrog xow xopn) exvygerpei va Sup-
otel oe Cuyapud prdviov mov AEtTovpYel pe RaTaxdQUPo oXANO0 &-
Aharijguo. Ilgdtog avePaiver o marépag xar o deivtng grdvel oy
évdeiEn 82kp, evd 1o eharijgo ovpmiéteran xard 2cm. Merd ) {o-
yiom avty damoteveron BAdHn tov deirty, alhd to ehatijplo ov-
prepugpépetor owotd. Metd to avéfaopa Tov 3 vrokoinay pelov
olemotavero ovpmieon 1,5cm ya ) pnrépa, 1,2cm ya 1o Yo xat
1,1cm o tnv xopn. Na foeBovy:
a) H orofep k tov ehatijorov
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KEBAAAIO 5 EPIO-ENEPIEIA
- 0i "dhhEg” popyls evigromas nay o dviguaeg -

B) Méoo LuyiCovv ta toia péin, xo
v) Iléoo oyo magdyetar 0To ehatijgLo amd »dbe péhog TNg O1X0YE-
VELUG.

5.20. To ovotnua g ewx. 5.23 yonowomoteitar 1a 10 ®atuxogugo fidi-
opo dorupLev xul tacodhov oto €dagos. H ogiga €xel pata
250kg, avuypaveron xatd 3m mdve axe 1o avdTepo Greo Tov doxa-
oLov xou agriveror ehevbeen. Agov xrvmijoer oto donapr, to Prbite
»atd 10,5cm ovo €dagog. H ohioBnon e ogipag otovg 0dnyovg
dmuovpyel o] 8ON. Na oebovv:

a) H taydtnre mpéoxgovons s o@igas 6To doxrdpt
B) H péon avriotaon tov eddgovg oto fibopa Tov doragrov.
Aiveraw: g=10m/s’

Ewdva 5.23: Teygvohoyn egaopoy tng dwarijonong tng evépyeias
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KE®GAAAIO 6° KYKAIKH K[!\'HJ.]H-[IEPIETPOOH LTEPEOY
s opaki xvredixt wivgen -

KE®AAAIO 6°
KYKAIKH KINHEH-IIEPIETPO®H LTEPEOY

6.1  Opadrj xvrdunn ®ivnon

2o ®eqdhaio 4 aoyoOizape pe tig evbiyoapupes zovjoeis wan ta mo
amhd e(dn Tovg. Av, Suoc, ofEovpe o pomd YUow pag Ba Sovipe 611 o wi-
VIjoELS dev elvan Gheg evBiypappec. To CUTOXIVIITO ®iveital oy oe OTQOQES
dodpov. O abinic Twv 400m (e 1 xwols eumGdic) dlaryodger o Awpida
TOV ®U%ALLOU otifov. O 0305 Tov TOdNAdTon TEQLOTREPETCL YoM (d
ramotov GEova. Tu maudud TEQLOTOEPOVTUL OTOV TROYG TOU Aovva, — TOUOH.
Axopa xow epelc myv doa mov OTEXONAOTE 1j %abdpaote 1 ®wvolpaote -
Biyoaupa OUUUETELOVNIE OTY) ST TeQLOTEOPN TS ' yiow and tov
"Hhwo zaw yiipm ané tov GEovd ™me.

Yrdoyouv houtév, xau ot XOPTUAGYQUMpES Kivijoerg. Exdniovovra pe
dio Todmovg: pe TEQLPOQE %L [IE TEQLITQOGT]. STnV W TEQiTTmOoN TO
oo, oav va eivar VARG onuelo, Olorypdger o vapmihn TROYLA YUpW (t-
16 ®dmowo otabepd anueio. To avtozivto %at 0 abinmic Tov TUOUTAV
TUQUOELYUATOV avijouy oe vt my xamyopla. Em devten meplmTwaon
€OVUE VL XAVOUE e owpa To omolo dev AVTLHETORILETAL g VARG On-
ueio. O tpoyde Tov modnidrov xat o avTioToLyog Tov hotva — naOu elval
OOUUTE TEQLOTOEPGUEVH. (BePaiwe, to moud( yic TEQLOTQEPGUEVO OUOTY)-
Ha Tov TR0y 0V Epgavietan wg onueio).

O zapmurdypanues xivijoeic dev efvay amhés, emerd wa Toyaio wa-
i) dev €yel OUYREROUEVO %EVTRO. EdM, howdy, O uelemioouvpe Tg mo
WTAES RUPTUAGYOUIES HIVIJOELS, TIS ®uMbnés,

H »tvnon mou Oa pac GMUCYOMIOEL Eival 1) opada] ®urhrt, ®otd ™y o-
moit 10 WvTo oF isovg X00vovg draygdger iou Toka, nabag mveita oy
TEQUPEQELE EVOE #oxhov. H zivnon, dnhadi, YagaxmoeiCetan and orudepd
HETQO TS ToggimTag v. % _ '

O oprouds Tov pérpon me v eiven (DO e (uTév Tg evBiyouuung opadiic:

S - - - P - - ”
s Tioct 1o s etvau To wirog Tov 1650w ov diarviet To ONUELD OF ¥OOVO t,

Zmyv ewmdva 6.1(a), my., 10 anueio diatpéyel opahd my TEQUPEDELLL EVOZ
®U%AOV 0 0pL6vTo eninedo IT, Av 1o #MT6 ouvey(Cel yio agretds yodvo
™MV %o, wropel va duaypdipet TIEQLOOOTEQOVS TOV £VOE ®irhovs. Xoeua-
Copaote, Lowtév, xdmowo uéyebog mou va delyvel w600 YOIyoou duayodgo-
VIOL 0L #UzAOL (QuBnog). To péyeBos avtd eiven n ovgvérnra f. loovta pe
1oV oBpd N towv meguotoogv ou daryodpovian om novade tou Fodvou,

N
f=—
t

(6.1)

To povéuergo (Bubuwrd) cuté péyeboc eppavietal xaL o8 dhha guot-
G PuvGpEva Tov €0uv xdTL #OWYG e TV opahy murhxn vivnon: eravo-
hapfavovral pe o axpfic Toémo o8 Tantd xoovid daonjuara. Kabé-
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KEGAAATIO 67 KYKAIKH KINHEH-NIEPIZETPO®H LTEPEOY
- opaki wvrkixi wivnon -

va a6 autd To duonijpare Ayeta megiodog T. 't autd Gha cuTd Ta got-
VOUEVH AEYOVTUL TEQLOdIRE. 2TV TEQITTWON TG KUHMRIS ZIVNONS nepio-
dog eivar o yEOVOg prag TEOLPOQES TOV XVTOV. AV, houtdv, oty oyéon
(6.1) BEWEHOOUHE FOGVO PLS neowédov t = T, t6te N = 1.

1
A@(}_ f= T (6.2)

A6 tic oyfoeg (6.1) nan (6.2) gaiveran 6t povada ouyvoémrag oto S.1.

Ininhog

glvar o il z— 1 15", mv omoia ovopdCovpe 1Hertz (1Hz).

Enopévog, 1 Hz eivar 1 ovyvétra neQUpopds anpeiov To omolo Ue 1s
drayodger puo TeQLPEQELL ®URAOV.

Mokhamhdoia Tov Hz eiva:

1kHz = 10'Hz

IMHz = 10°'Hz

T 1eo10dd PUVONEVE GAL®V TEQLOYMY ™S Puoric phdpe yuo ov-
¥VOTITES OL OMOiES ERPEATOVTCL HOVO pe cuTd Te TOAMUTAGOLO. TOV Hz. Aé-
WE, LY., 611 "0roUpE TO QUdLOPVIRG TTadNO X otovg 93,6 peydrvrhovg’.

M
H owon] ww, péPau, elvan 93.6 Tc 1 93.6 MHz »au viovoe(tal 61 1) %e-

oaia Tov otabpot otéhvel 93,0 exaropiol (93,6. 10" ) wiparae 10 devte-
pdhemrto.

10 OTQOPOUETOO TOU UTOXIVITOY avayodgetal 1) €vdelEy rpm, Tov
onuaivel oTpogég avd Aextd (rounds per minute).

Ac worrdEovpe Ta gohoyia pag (GooL EXOVNE pohoL pe delxreg). TIgo-
oéyoupe TG00 YEOVo BELEL O OEVTEQOAETTODEIRTNG, VLU VAL duarypdyper
ToV #0%ho Tov pohoylol. Kdvouvue o (dio yia 1o AETTOOE(RTY) HUL PETA
v Tov wpodeixt. Belozovpe, 1oL, my xepiodo meQupogdc #dbe del-
%) %ait ETPEPAAVOVIE TIC OLYVOTTES TOUG OTOV wivora 6.1.

Ewdva 6.1.(0): Tia m uedeny ts opaiijs zvxdiajs zivyons
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KE®AAALOD 6¢ KYKAIKH KINHEH-HEPIETPO®H LTEPEOY
- opaki xexhix wivgony -

ITINAKAL 6.1 Hogadeiypara ovyvorijtoy

Hagadeiypara f Hz
I'n (ydow and tov GEovd mg) 115.107
Qpodeinmg 23.10°
Agmrodeinmg 28.10¢
Agvtepodemtodeinme 17.10°
Tooydc opjuarog (70km/h) 9.10"
Alorog mxdr (780te/min) 1.3
"Ehzag mthoiov i
Hiextporummipac 20-50
Aixtvo AE.H. 50
Duyorevrowr] ovoxen| 2500
ZraBpde padoguvor FM =10

Zmy roxhi wivijon, mov eivan n fdon yua Gha avrd, n TaimTe SEV Ei-
VOL YaQurELoTHG péyebog rivione. Avtd, dudt, av TAQOVPE dLdgooa on-
ueic mg duag antivag, my. OA mg ew. 6.1(a), Ba demotdhoovue dt otov i-
dLo yo6vo Ba duaypdpouvy dvioa T6Ea. O £youvy, houtdy, dagopetinn Ta-
.

Av, 10, pekeiiocoupe my wurhuni #iviion tov onpeiov A yua yodvo t
= T, to onuelo €yeL daryodyer T6Eo (00 e To ijxoc ™S TEQUPEPELUG, -
hadri s = 2mr (r = anriva).

. 2mr
Aoa; i 6.3
O v T (6.3)

H taytmra elvan Sidvuopa egaatépevo omy ooy, to HETPO NS Eival
otafe0d o divetat and My Tapandve oygon (6.3).

‘Otav xeBdpoote, elpaore axnivnroy;, Av deyroipe pnéan axtiva e
g Rp = 6400km %ou BuunBovipe g ) 'y #aver jua TEQLOTOOG o 24
h (T = 24 h = 86400s), foloxovpe:

2Ry 2:3,14:6,4-10°km
1vf‘=— = —_—

y Jkmo m
T >ah =1,67-10 i n46,4?.

A@ot, howtdv, N Taytmra dev eivan D yuo Ta onpeie me axtivag OA,
oV avopepbnxe mupumdve, ToEneL va ewodyoupus veo péyelog yopoaxTy)-
Qoo ™S ®urAinic ximomg, To omolo va eivat otabed yu Gha Ta onueia
™G arTivag.
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KEDAAALO 67 KYKAIKH KINHEH-NIEPIETPO®H ETEPEOQY
- apakt rvahiadf wivnon -

To péyefog elval n yoviexn TavTTe o 11E PETO:

w= % (6.4)

H yoviazy taximta

TOQLOTAVETUL [LE OLAVUOLKL

#afeto oto ENimEDO MEOL-

OTO@Y|C %CiL UE OEU. UV~

hoya 1LE T QOQd TEQLOTRO-

va 6.1(B) paivetal 0 Tp0- /

TOC TEOOBLOQLOUOT THE (PO-

™ms Pidag. K
Av, i, avagepboipe z /

(mov OUVOOEVEL TO ?..I,\"T]Td} (Pﬂ@li; g TOVIERS tuxﬁtnfqg

('El M yumu 10V dLarydmet 1) axTive O Y6Vo t) o povada To 1 rad/s,
ot ) ywvia oty vova] petprétan o rad. (Ac BuunBovue: 360°=2x rad).
@ric. (Buunbeite doa elna-

IE %ol Yo T pom dvva-

ung oto ze@. 3). Zmyv e1no- {\

oG yia ™V o ue T foi- )

Bera Tov deErol gepLod 1

oe ypovo t = T, n yovia

mov drayodgel ) axtiva  Ewdva 6.1(B): I'a tov mpocdiogropd g
givou 3607 1j 2.

Apa, n oo (6.4) yodgeTuL:

2mr
m= T =2nf (65)

MeTd TV avapood Lug Ot YwVLKAT TaUT T LTOQOVILE VU OVOUdoou-
HE TNV TeUTTO. U (Yo va Tig Owaxpivoupe) yoapp tayvtyra. H ovopa-
ola Tovg eival gvvonT, agou N pia ovvogetal pe yovia ol 1) aihn pe
Yo (T650).

Avdpeoa ara dvo peyétn vadoyer ox£on, 1) omolt TEORVATEL AT OUV-
duaond twv (6.3) nal (6.5):

v=wr (6.6)
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KE®AAALIOD 60 KYKAIKH KlNHEH-[IEPIﬁTPO@H LTEPEQY
s EXLTAYUYaN way bévapn oy opaky rvrkix wivon -

Hogaderypa. O Tooydc Tov 0NHATOS OTOV Tivaxa 6.1 €yeL udpergo
70cm. Na Boefovv a) N yYoviex raxityra tov TQ0Y0Y, B) 1 yoapmni
TAYVTNTA TOV onpeiny TS mEQLYEPELIE Tov.

Aoy

ARG tov mivaua 6.1, Prémovpe 6 f = 0.9Hz Ang ™ ox€on (6.5)

d
Potoroupue: w=2nf=2-3,14-0,9 -ris- =5,65 ri—_d !
EEdhrov 1 Yeauurn Tayima tov onueioy TS TEQUPEQELUS EIVaL Y = (o
&
HOULT= —= =35em=0.35m (d=didperpoc).
d
Apa: V=565 = 0.35m=1,98 =,

(Ag éxovue vadyn or 1 ywvia e rad Oswoeirar xabapos apiBudc xai
ony emeseoyaoia (modEeic) Tov rad HE dAdes povddec maoaielterar. Aé-

rad d
MeE, Ty, 5,65 =, arkd yodgovue: E:—- m= ? ).

Ag mgooratijoovpe: Av EXTYNOOULE TO pirog ™S axtivas oty ofé-
VI (RavTEdv) Tov pokoyiob, urootue va Bpotipe yoviax ko youuuxg
TaUTTR I ToUG ToEIC deluteg Tov (av fxet ... ).

6.2  Emtdyuvvon za Ovvaun oty opaii ruxdun zivigon

Mmogotpe va whdpe yia emTdyuvon o€ zivion opahi; T TS ev0v-
YOUUUES VIOELS 1 amwdvinon elva Gyt Zng napmvhSypaupes HIVI|OELS, O-
HOS, axOUE %Al @V TO PETEO TG TayimTaC TUQUUEVEL 0TaOeEd, alhdlel
auveyas 1 OtevBuvor e, Qc dudvvoua, houtdy, N Tavmra petafdiieTol
0L, EMOUEVE, VTAQYEL ETUTAYLVON. (OuumBeite: n ETTAYLVON elvan ves-
Buvn v petafoin Tou draviouarog me ToyiTTes v ). ‘Ouws, omy oua-
M wuxrhuai xivmon n EMTAYUVON Oev umoel va €xel Tuyaic drevbuvon #eu
pood. [eémer n divayun mov my TEOXUAE( vau elvan xGBem) omv Ty i,
BOTE VoL v avriotolyel oe €pyo (§ 5.1). Xwoic EQYO0 1) HvnTI EVEQYELQ
oe 0pLLévTLo entimedo duamoeital otabeQn, doa o o péroo e v).

H emwdyvvon, hourév, omy opaiii wurhua ®ivnon (ewdva 6.2 o) elvo

dudvuopa wdbeto omy tayimra, oe wdde B€an tou mvnTov, €xel popd
EOS T0 %EVTEO O Tov %U%AOL % PETPO:

R : (6.7)
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KED®AAALO 69 KYKAIKH KINHEH-HEPIETPO®H ELTEPEOY
L emutdyuvon ot dUvepn oTRY opuakij ruxhixt wivyon -

H oyéon (6.7) uropet vu GUVOVOOTEL e TIg TTEONYOUREVES (6.5) xa (6.6),
OMOTE: -

@, =T (6.8)
=t (6.9)
o, =4mfr , (6.10)

Av BupnBotpe 1o 20 vopo tov Nevtwva, "iom” amd ™V REVIQOUGAO
gmuTduvon o, Bolonetal vdmoua divay Tov LENE HEVIQOPOAO DUV~
un F,.

Mapanijonon: H xevrgopdhog dev eivon o emhéov divaun 1 onoia
aoxeital oto oopa. Eivay 1) ouviotapévn tov duvdpeny mov aoxovvrol
oto odpa ®otd T hevbuvon Mg axTivag TEQLYPOOAS.

(@) e | V)

Ewéva 6.2: H zevroopudrog divapn eivar n axnvixr CUVLOTOULEYT) TOV
SUVAREOY OV AOROVVTOL 0TO CONML.

AUT6 QOIVETOL OTOL TUOUDE(YIATAL TOV ELKOVIV 6.2(f) naw ().

Fmv ewdva 6.2(B) 1 ogaipa dryedpel 0pILovTLO wirho. O duvaueig
(Bdpog B xat tdon Tov vijatog T) progovv va dwoouy QUVLOTAPEVT 0T
StevBuvon me axtivag %o auni eV, GUOLAA, 1) #evroopdhog dtvayn F,.

Tap exéva 6.2(y) 1) 0paion TEQUPEQETHL TGV OF ROTARGQUEY] MILOPLL-
o] emgpdvere. Ou duvdpers (aveidoaom N #au fidgog B) £YOLV TUVIOTAPEVT),
1) ool dev €xer goofa My axtive. I autd, 100, 1 HEVTIQOPOhOG ElvaL 1) Ov-
viotapgvn Tov N zaw B (ouviotdoag tov fdeoug om drevBuvon e axtivag)
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KE®AAALIOD 6° KYKAIKH KINHEH-NIEPIETPO®H ETEPEQY
s EmiTdguvon xal ddvapn oy opalif #ukhixn wivnony -

Tl my zevigopdho Sivaun progotpe v YodyoupE:

o
F,=m—

il (6.11)

F.=mw'r (6.12)
4

Fo=m—1 (6.13)

HetL F,=mém'fr (6.14)

AV TQOUEEEL RATOLOS TIC OYEOELS YICL TV REVIQOUGLO ETUTAYLVON €, ROl
yu my zevipopdho divaun F,. Oa diwmotdoet mac o pdhoc ™g axtivag r
uotGler avupuuirde. Etvan 6pme; Bhémoupe, ac motpe, and T oxEoeLg
(6.7) %au (6.11) 61 600 peyohdver n axtiva r TEQUPOQAC, IUAROUIVOUY TaL (1,
F.. An6 ng oyéoeg, mdh, (6.8) nou (6.12) alha xar and TLC VOAOLTTES paii-
VETAL GTL GO0 PEYUADVEL 1) T, peYahdvouy T o, F,.

H amdvmon tov dhijpparog eivan amhii: mpéner, morv ratahiSovpe o
TETOL OUUTEQAONUTAL, VO. SLEQEVVIjTOVIE @V TO TEQLOTOEPOUEVO ONUE(D
OUppETEYEL O€ oUoTua otabeiis Tyuig v 1f otaBepic Tunic .

A6 Tov TEOPMIATIONGS (uTé 0dNyolaoTe otovg 0 xUpLove Timoug
TEQLOTPEPOUEVOV OUTTNUGETWY.

Tomog I (Hegupeperaxti perddoon nivnong)

Eivau o ovomnara ota omola n xiviyon petadidetal teoigepeiaxd and
€va T Tovg o vdmowo dhko. Térowr ovonipata elval 60w hertovpyotv
HE LHAVTa, e ahvoida 1j pe 0dovmTols T00%0US. Te auTd oL TEQLUTOEQG-
HEVOL TROXOL EMOWMVOTY "eumropevizd”, doa €xovy v (dur yoauuxy
TovTTe (ewdva 6.3).

Ewdva 6.3: Ilepupegeraxti petddoon niviong
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- pmitdgeven 2al dovapn orgy opaki wvakig zivaon -

£

Av BELOULE, hOLTOV, V(L OUYZOIVOUIE TIG ZEVTIQOUOAES ETUTAYVVOELS AL
SUVANELS TOV GOV OEAIQEV & %o P, TOETEL VO RUTUPUYOUE OTLS oye-
oetc (6.7) xan (6.11). Apa, ) ogaioa o déyeTar peyahiteon #EVTQONGAO OU-
vayn) ot T oQaioa B, emeldr] aviotolel 08 REOTERY UXTIVL

F1a CUOTHUTC VT PTOQOUNE Vi ¢ELOTOLOOVIE T Oy E0N U = wr. Av
1, W5 OL YOVLUKES TAUTITES YI0L TIC OQPAQES @, B, HTOQOUNE VL YOAPOULLE:

V=W =04l

Aga: e ¥ (6.15)

IJJ: I

Ag moooetovue: H »ivnon divetal oto Slowo e Peyan axtiva »al HETd-
@EQETAL OTO Blo%O e WxEY artive. Avtd, oipgova pe T oygon (6.15), on-
paiver 6T divovpe e yoviasn TayiTo oTo dlo%o HEYAANS GATIVAS oL
MULOVEYOTRE PEYELN YOVLUKY TAYTTNTC OTOV GAAO [LE TV PULRQT] UXTIVCL.

Svurfoaoua: 1o, CVOTHIOTO TEQLPEQELUXS PETAdOONC EMEPPUIVOUNLE
JTOUS TOOYOUC HEYAM|S UXTIVUS %ol TOALATACOLGLOVIE T YovLuaT] TayiTn-
0 (RO OUYVOTITA) YLE TOUG TOOYOUE KOS UUTIVAS.

Az Buunbotiue: 1o TOMNAATO TEQLOTOEPOVIE PE AATOLL OUYVOTHTA
10 MEVTAL (TeTdM) %o 10 peydho dioro. Me m forifeia e alvoidag
mpoxaholpe peyuhiteen ouyveTTa OTo [uxEo dloro, mov fploxetal OTo
#EVTO TOV oM TEOY OV,

Tomog 11 (OpouEovuxi 1) opoxevpu] peTadoon rivnong)

Eiveu ta. ovonijjato ota omoia 1 zivijon yivetal yiom axd tov (do dEo-
VoL %Ol TO (D10 #EvTpo TEQLoTEO@S. Ze auTd T ovomjpata £xovie otabeon
yovio Taydmre. H #evipondhog emetdyuvon xat 1) xevigopdhog divaun
oyohudCovral ue ™ porjeia Twv oxfoemv (6.8) »ai (6.12). Zmy ewmdva
(6.4) gpaivetal opouSovird ovomua ue do ndalec. H revipopdhog emtd-
FUVOT KO 1) XEVIQONGAOS dtivaun €youy peyahiTeQeS TUIES YL T ogaipa
e Ao m,, dov N axtiva elfval peyuhiteen).

Ewova 6.4: OpocEovinr] perddoon xivnong
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= EXLTdYUYON % bivapn orny opald xvrking zivgon -

A&womototipe dh ™ oxéon v = wr xa yodgoupe:

vy =Wr,
U =001,
- ™ I'J
AQCL _i: = -T-,- (ﬁ.]ﬁ]

1o CLOTHUATY QT £mE upaivovpe og tooyoic ue MO axtiva, omdre
M YOOUL Ta T Te pwoQei v €xel MRQES TIEC. Anovpyotipe #ivnom oe
TOOYOUC Ue peydhn axtiva, omdre TQOKVTTTEL PEY AN Yooupu TaimTa,

Zvundpaoua: T pdla m; ™S Eovag 6.4 €xouvpe ueyaliteon axtiva
(r> > 1)), doa peyalitepn Yoo Taximra (v, > v,), ueyahitepn ne-
VIQOUGAO EMTAYUYON %at REVIQOUGLO divaum oe oyfon mavia pe Ta avii-
otouy et peyEdn g m. '

Ag oxeqroviue: An6 o uxpd diono (ov avagéoape mo mdvm) n %i-
vnom petadidetan orov omicOio TR0YS TOV TOdNAGTOV pe TNV TOAD UEYO-
Mitegn axtiva. oo péyeBoc aUEGVETAL THOW;

Hagpdderyua:

Le wodrfhato 1 akvaida yupiter yow and dvo olonovg, mov eivar
naleror orov GEova megLoteogric Tov wevrdh. O KTQOOTIVOS dionog é-
Y€ axtive Y9cm, eve o wicw (Tov eivar OHLOXEVTQOS PE TOV 0w T0YO)
€xer axtiva 3em. O modnhdrng TEQLOTQEPEL T WETAMO e GUYVOTYTa
3Hz zau ov p6deg €xovy axtiva 20em. O Todnhatng duayodger Tov Ru-
#Mxo otifo oe Imin. Na foefovv: a)moLeg HETATRONES peyefiy Epgpu-
vifovrow otn duadiraoia nar wéoeg PoQes avEaverar xdbe péyedog, fin
OUXVOTITA TEQLOTQOGTIS TROYGY Han odnAdTov,

Adon
H petddoom xivnong axd to mevrdh row asté 1o ueydro dioro oto pi-
®QO E(VOL TEQLPEQELOY. f )

B,
- I [ =
H oygom (6.15) propsi va youge: Tl B, ke f,=3Hz

8;=9%m = 8,=3cm. Aoq, o wiow HIOG¢ Blo%0g TEQLOTEEPETON e Ou-
yvomra £,=9Hz. (To néodog om ovyvéta eiva, houtoy, (oo e 3), Me
my B ouyvéTTa TEQLOTEE TN %at 0 (oW TR0y G¢ Tov TodndTou.

H peradoom xivnong and 1o punpd dloxo orov micm T00%6 (onouEovi-
) pag odnyel om) oyéon (6.16), H YOURUAY TayiTTe TOU Kool di-

km
OxOL gival v,=2af,r,=6,1 T -

225



KE®AAALOD 67 KYKAIKH KINHEH-NIEPIETPO®H ETEPEOY
- gqupuoyés TNg xevipopthov divepng -

H yoauu] Topim e v; ToU Teoyou eiva:
I'y km o 2 F ,
U3=15 _r_ =40,7 o Teeimov. (Ag dompdoovpe vo eMPEPAOOOVNE TIS
= o =
OOV PHETATQOTES HOVAIWY).
f) H ovyvényta TeQLotQogic Tov tooy@v eivay, PEpanc, n f,=9Hz. H ov-
Y VOTITC TEQUPOQAS TOL TOONAGTOV € v
1
;

f= . 6mov T=1min 1 weEiod0g TEQUPOEAS. AQU: f=1min".

6.3 Eqaonoyés tng xevigopohov divapung

[TohA€g €lval OL EQUEUOYES TS AEVIQOPUGAOU UVAING %aL HE PEYEA
mooxTi oEla.

Ewdva 6.5: Kevrpopohog dvvaun oe modnhdtn

1. O modbnhdeng (ewdva 6.5): ‘Otav o Todnhamg foiorETL 0T OTQO-
@1 Tov oradion, tepupéoeTal ¥uxhrd. H arapaimnm yue my AUk ®ivn-
on zevrpopdhog F, dnuovpyeitan amd Tig VIHQRTES DuVANELS. ‘Onog €yov-
HE avapEQEL, UTES Elvan i (e owpa Tov omETETL 010 £dagpoc: To P-
poc B zaw 1) avridpaon N. H tehevraia elvan wdvia xdbem omy ETLPAVELXL
enagric. Av 0 Todnhdmg TEEEL 0TI 0TEOEY] OE ®ataxdouen "oTdon’, (ewmo-
va 6.5.1) 1) ovviotapévn tov B, N Ba eivan pmdév. H dnuovoyic mg zevigo-
uérov amroatel Ty Ay Bon Tov TodNAAT). Tére to Papog pmopel va. o-
vaw0ei oe o ovviotwoeg: T N, ov eEovdetepmver Ty avridpaon N, ra
mv opilévrue, 1 omoia o el To p6ho ™G wevrpopdhov F,. H whion tov
TodNhdTov expEaletol ad ™ yovia . Me Tig YVOOELS fag o Ty Toiyw-
vopetpla Polornovue 6t

v

NP L
epa=—~ ——Lg 1
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" EQAQUOYE; THE wevipopdhov bivaung -

Tehnd: i (6.17)

2.  Klion oto eBvixd o-
dxd rar oLdNpodoOMIRG bi-
#TV0o (ewxdva 6.6); ITohhéc
QOQES €x0VpNE UroVOoEL yia
TEQLATWOELS "VIEQUIUOI -
opatog” oe oTpogEc Tov &-
Bvirot 0d1xo0 duetiov. Exel
vrotibetal 6t €yeL dobei n
®atdiinhn xhion avdhoya
€ TO GQLO TayvTNTag oL €-
TUTPEMETUL OF AUTS TO ON-
UELD XOL avahoya pe ™y xa-
HrUASTNTO TOV Spduov. H
duaduaoio elvan dua pe v
avriotolyn Tov rodnhd
%o EXQOALETaL e ™) oyéom
(6.17).

Ewova 6.6: Khion oe oidngorooyiéc
®aL 6010 TayvTTOg

Magdderyua: Moo meéner va eivar to Goro TayvTnTag Tov o1dngo-
deopuxov Bayoviov g edvag 6.6 yio oTeog1 dpdpov axtivag 400m
wor #hion 10%;

Orav ov pyavixol avagépovy #hion 10% (1 0,1), evvooiv 6 yia
100m dgépov éxovpe avigmon 10m. T duoue, ®hion Bewoovpe Ty e-
PamTopEVn (e@a) TS ywviag mov oxnpatiter  avnedoa pe To opliéviio
eninedo. And m ox€on (6.17) Bolonouye:

u=-Jgr:—:q:u.
km

m m
1J='JIU-'S—2 400m-0,1=20T M 72—.

Aopa: h

Av 1) 01dn0TEOKLA deV ExeL MV *aTd@Mnhn #hion 1 av o odnyde ma-
eapdeL To 6010 TayiTTAS, TO TEEVO EXTEOYLGCETAL.
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Ewdva 6.7: PvOuonig tov Watt

3. PuBuonic rov Watt xau quyorevroirig hayopronieag: H diudraln
Watt 3onOUEVEL YLoL ELOCYOYT VYOV 1 aeQlmv OF pnyavég ECOTEQUXTS ®otd-
one, ewdéva 6.7, Tdve omy (Ou éa OTOICETOL %O O SUYMOLOTHOUS VYOV
me edvag 6.8. Tomg va 1o €xete der o8 [urQoPLoAOYIG gpyaonjolo. Xpnot-
HOTTOLE(TO YLEL DL mPLOPOTE TV ouoTaTey dtahiparos Tou Exouy Peyahs-
Te0Y TURVETITAL A6 Ta vEdhowa. Yyod ov yoetdioviatl TETOW ALy mOLONG
giva T YAMQ ®aL TO e, OTOTE To GhaTa %o T, dhha Paord ovotaTind mE-
grovy otov mbuéva. MpolmobeTel peydhn ovyvomra TEQLATROGN]S.

Ewova 6.8: Awoyogiotijpos vypav
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- eqagpoyés g xevrgopdhow divapng -

4. To taydperpo (xo-
vtéQ) (ewndva 6.9): H apyi
AELTOVQYINGS TOV TAYVUETQOV
eivar v da pe v avriotouym
ToU pubwon] Watt. O dEovac
A meploTpépeTal ®at, 600 e-
YULGVEL ] OUYVOTNTO TEQL-
OTOOPI|S, OL OPO.IDES CWTOLL-
#ovvovral amd avtév. Tote, o
dpopfac A natefaiver ®at o
delvng oty xhipoxra peTurt-
VE(TUL OF PEYUAITEQES TIHEL.

Ewdva 6.9: Apyi herrovpyiag Tov ta-
AURETEOV (ROVTEQ) OTO aUTORIVITO

5.  Avexvzhdoerg (ewdva 6.10): Eivan n wataxrdougn wurhinn ®ivey-
O1] 67TOU ETOLIKETUL VO PTACEL TO ZIVITE OTO avdTato onuelo ymwolc va
TECEL.

Ewdva 6.10: Avaxixzhioon xal aegomopurol edypol
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- EQOQUOYES TG REYTQOUGAOY DUvapng -

Ildc Mivovpe aouijoers opalic ®uxhuis niviong: Ou oyéoelg mov
aqogotv TV opahj rurhuai rivion elvon apretée. N to Do péyeboc,
dmog etvol 1 ®EVIQOUGhog Emtdyuvan ral dlivauy, £(0VHE TEQLOTOTE-
peg amd wa oxéoeic. 't avtd axohovBotpe my e&ijc mopela:

® Tyedidlovue Oheg TS OUVALELS TOU UOROUVTIOL OTO TW.

® Boloroupe ™ ovviotapévn tovg om dtevibuvon g axtivag. Av o (dieg
oL duvdpeig de divouv ouviotapdvn oe avni ) devbuvon, Tig avaliov-
e oe dio ASoveS: TOV X, TURAAANAO TOOS TV aMTiva, %ol TOV Y, #dBeto
otov x. lpdgovpe: ZF, =F, (F,= xevrpopciog divaun).

® AEomolotipe wamow and g oxgoelc (6.11) péyot (6.14) avdhoya pe to
Paoxé péyeBog 1o omolo divetow 1| Dnreftan va vrohoyote.

Hapdderypa opLiovriag mepLpopds: (to oopa extelel opiiovria, o-
poin ®uxhaxn xivnon)

To vijne otnv ew. 6.2 (f) €xer prixog 20cm »ar oynuatiter 60° pe
™y zaroxogugn. Me mowa yoviax raitnra megupépetal 1) oqaige;

Avon:

Zyedualovpe g duvapels mov aorotvial ot ogpaipa. Avtéc elval To
papog B naw n tdon T tov vijparog. H ouviotapévn toug €xel ) dievfuv-
O] THG GATIVOS KoL LOOTTOL UE TNV KEVIQOUOAO divaun).

¥

B

A6 10 opboydvio tplywvo folorovue: eqpy=
Al F,=mo'r=mo’é nug.

; ) monpg [ e
L, TOOHUITTEL: E e =
Aow. 7 ¥ mg RO Lowg

ad
Bgfoxouue:Lu:lOE:—.

Hagdaderypo xarandgugng wepupopds (yia va Bounbovue xar v
agyn dtationons e unyavizic evépyetac):

H ogaiga oty ewdva 6.2 (y) agriverar and v xopugr K delag nu-
oqpapriis emgdveras. Znreitra n avridpaon N’ xov déyxeron ) oguipa

OTO RUTMTEQO anpeio A. Aivovrar: m=1kg, g=10 l .
Avon: .

270 onuefo A 1 ovviotapévny Ty duvdueny N’ xau B toovta pe oy
®evipopdro divaun F,. Apa, F,=N'-B=m l;- (1)

H pmyavian evépyewa ora onpeio K xar A etvar (dua, agot dey ep-

gaviCoviay toipéc. By =E\™ Ao 1
Kg+Ug=K,+U, 1 0+mgh= T mu’+(
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- MEQUOTQORT OTEQEDY -

Enopévog: v'=2gh=2gr (aqoi to tpog tov onpeiov K ané 1o A -
covtaL pe Tv axtiva r mg opapus empdvewag). H oxéon (1) pmopsl
Ve YQUQEl: 5,

N'=B+m — 3mg. Boioxouvue: N'=30N.

6.4 Ilegrotgogn otepeov

Kdbe oteped owua, omolov-
djmote aypjuatog 1 ¢yrov pro-
el vou MEQLOTREPETAL YHRW Gmd
dEova mov mepvd and Tuyaio
onueio tov. To OTEQES, .., TS
eovag 6.11 meQLOTPEPETUL Y1i-
oM a6 ®OTURGEUPO GEOVa XX .
Onwg €xovpe ovinmioel oe
TOONYOULEVY EVOTITA, TC YOO
KTNOLOTLIRA TNE TEQLOTOOS Ctu-
g elvan dio:
® Autia g mepLoTpogric Elval
®amoirg pomn divaung (6mmg
ny.n F).
® Ta onueia Tov otepeol €-
FOuv rowd péyefog T ywviaa
TadnTa o, ahhd SapEQOLY g
TQOS T} YOI TayiTTCL V.

Ag eEetdoovue rpo nop-
RATL TOV OTEQEOV (600 HLrEG
WTOQOUNE VO QAVIATTOUNE) Y-
pw a6 to onpeio A. To. wopud-
T €yeL pato my row TEQUPEQETAL
o€ ®Uxho pe axtiva ry. O wirhog
Boloxetaw oe opLidvrio eminedo
#at 1) duvapxy eVEpYELa TOV
“oupaTon taauéver otabepn
(6moro eminedo avagpopds ®al
va deyroipe). To xoppdm duabéter vvnmnn evéoyewa K, om ue:

Ewdva 6.11: Ilegrotgoqri otepeot

1
K1=? mlﬂlz

1 -
Kl =3 ml(ﬂl_rl
H aviratdotaon: vy =r; €YWVE, YL V& ERQUVLOTEC 0T OXEom 1) Yovut-

w1 T T o, %owvd péyebog yua ha T onpele Tov oTeQeoy.
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- AEQLOTQOGT| OTEQEDT -

Enexteivovrag ) dadieacia yia ta vrdhowta Tjpate 1o OTEQEON,
Potoxouvpe:

1 g g i
K=K +K,+....= 5 MOT + 5 M0Ty +....
1 : ;i y .
Tehund: K=E{m,r,'+mgr3“+ ..... [0% (6.18)

H ... aréhewwm oepd Spwv g maoévBeons powdler va slivar okt on-
HOVTLRT YIO TO OTEQED, EMELDN OYETICETOL Gy novo pe ) pdta Tov ahdd xo
WE TOV TEGTTO ®ATUVO|S TNE YUpm amd Tov dEova mepiotoogric. H duami-
OTWOoN au pag odjynoe oty aviratdotaon:

I=myr’+mory+.....

To péyebog I, yvmotd wg gomrj adpdveiag, yupuxmoitetal and ta Ta-
QUHdTL:
® Elval povdpetpo puéyeboc.
® “Eyeu povdda 1o kg.m’ oro S.1.
® Exgodler mv adpdvein tov orepeot, drav mpoonatolpne va To TEQL-
oreépoupe (avriotoyo e pakag yie T HeTapopuA ®ivnam).
® H wywj eEagrdra anté tov dEova meplatpogric mov €xovne emhéEeL.
¢ H axpipric oxéon yua m gomi adpdaveuus eEagrdral and to opjua Tov
OTEQE0T, 6nmg @alvetar oy ewéva 6.12. H pabnuatiei diadizaoio i
™My amodeLEn TV oxoEmv Tov paivovian efval mokimhown xa de Ba pac
anaoyohjost €5,

1=Lmr 1= Lpr? 1= & Mia® + %) I= % Ma®

= MR+ R 1= lywe 1w MR

‘&’ i’ __,,‘g;’

Ewdva 6.12: Zyéoeis yra ) gomi adodverag OTEQEGY LE YYOOTE oyjpaTe
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- TEQLOTQOGT OTEQEDY -

opinuarionol: Ac pac amagxoMioovy Aiyo ta KAQUATIQLOTERG T

oomic adodveras I zau ag mooomabiicoviie v ooty - Buoiuevor ot av-
T - T opaivouy Te TagadTe (ko av eivor cog):

- Toodpa A requotégetar duorohdtega ad o adjue B.

- H comi adpdvewag otepeot efvan 10kgm’. s

- Ho6da ayovionsot avtouwirou éxew jxpdreon gomi adodveiag
g 7QOG TOV dEoVa TEQIOTEOPNS atd ™Y aviiotoym xowou 1X. (Aeyteire
\oopagels Tovg d1io Tooyovs). ' _

H ohuij xvimun] evépyeia eplotpogiic K tou otepeot WITODEL vt yooL-
QE( hoLTOV:

ik, .
K= 5 I’ (6.19)

ITgog o mupdv aoyoholuacte pe oduc IOV TEQLOTOEPETAL PSVO. (Kadd
rapddetyua elvar to yvword Bina tov tacyaivdy eBinwy nac, o ofiediac.
Ebd, pdhiara, n diadixaotia Buuiter fagotiixo).

To onpavrixdrego epiympua mpoxvnter pe ™V TapaTionon Tov Taoa-
mavo wivaxa, O oxéoeis me I yio ta oteped avagpépovran oe TEQLOTROMI
YoM a6 dEova ov mEQVA e 1o %Evtpo Pdoovg Toug K ("xiploc" dEo-
vag). Ta oteped dev meQLoTEégovian Tavra, Gpwg, YHpw amdé autd Tov dEo-
va. H oxdha, w.y., avotoénetal e TepLotpogt yiow and dEova mov tepvd
Q7o TO AXEO ™S, N RUEERAA TO (D10 %Th. Ti wdvouus Tdte:

Ymdoyer pua yorjowun oyéon yvwoni wg Tires rov Steiner (1j wg Oewon-
o Tapdhnhov agévmv), mov Bondd va Peloxovpe oyéon yuu ™ pom -
dodverag I, wg mpog dEova mov meEVd umd Tuyaio anueio A xo eivol wo-
odhinlosg pe outév mou SiépyeTar und 1o K, ewdva 6.13. Yrotifeta 61y
avtiotoym oyéon yio ™ pom adpdvelag Iy we mpog #iplo dEova eivat
yvoon] (oyéoeis mivara). Eivat;

Ewova 6.13: Oedgnua tov Steiner

233



KEDAAAID 6¢ KYKAIKH KINHEH-IIEPIETPO®H ETEPEOY
- MEQLOTQOGY OTEQEOD -

Egaguoyi: H 0omi adQaveLns TOIONaTiAg ®a ouoyevorﬁ; pdpdou mg

npog Tov %UpLo GEova g (ewdva 6.13) elvauly= D) mf’ H avtiotoum
yiae dEova Tov eivon TapdMnhog TEOg TV ®UpL0 GEova o TEQVA amtd 10 G-
%00 ™S A elvau
1 2
[,=Ig+m(AK)'= mf+m[ ' — mé°.
Mupamorjote 6L 1) oMY u&gdvsl,ag Ix wg mpog Tov ®ipLo GEova elval
wxodteEn otd my avriotoym I, aveEdomre axd ™ Béon Tov onueiov A.

Toprepooporind:
- To oo TEQLOTREPETUL EVXOAGTEQN YUQM UG AEOVEH OV TEQVA Ut
10 %EvT00 BAove Tov TaEd YUEW ard omolodiToTe Ghlo dEova.
- "Ooa onuein eival CUPPETOXA 0C TEOC TO #EVTEO PAYOUS AVTLOTOLYOUY
oe idue Tunj comic adodverag e odfdov (wg mpog Tovg GEoveg OV TEQ-
véve awd avtd to onpein wow elvan Tapdhhnior petal Toug).

Hapdoerypo:

Yrohoyropdg m; yovamis TagdTTes oT TeguoTeoqr (ue T Bmi
Bela 2o ™G agyis dlumionong me wiyaviric EVEQYELHL).

Kohéva mg A.E.H. pe tyog €=7,5m ovyrpareitan 6o and eoydm,
mow orepembel povipa. Ané amgooeEia Tov, N ®oAdva TéEgTEL OTO €dO-
@og. Zmv 60 B€om N unyaviri evépyela LWwotTtal pe ™) duvopnl wg
mog To Edagog.

¢
Ey=U;=mgh=mg >

(cepots ) pdto m mg voAdvag Oe-
WOEITAUL OUYREVIQWUEVTY) OTO KE-
vipo Bdpovg g K). Atyo mowv
ATUMOEL OTO EOUGOG, 1] I AVL-
1] EVEQYELYL E:M eppaviCeTal mg

1
novnung: E'y = o | INC

H pomj adodveias avagpépetal -
otov dEova mepwotoogric Tov teg-  Ewdva 6.14: Heprotpoqr] zohovag

va@ oo 1o A (ewdva 6.14). ‘Omog Yipw amé To dxgo Tg.
eidape mo mdve: [,= -;- mé-.
el .
Tehurd: Ey=+ -5 mbw’

H dLamionon mg ju)yavizic eVEQYELIS ouaiveL:
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- MEQLATQOGT Gregeny -

4

1 rad
Ey =By we mg 5 =% mé’w’, ondre m=2 — omy tehu

(oplEdvria Béon) (m=-'.ytmrm11 Tyt T TEQLOTROQYS oL elval (Bua Yo
6ha To omuele ™me. “Etou
Znueio A (rp=0) : vy=0r,=0
¢

Znpeio K (rK= 3 ]: UK =0IK=0 — =7,5m/s

Enueio I’ (r_r=€) vp=0.d=15m/s.

ABinmijs oe meproTpoguA ®ivoT
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KE®AAALIO 6% KYKAIKH KINHEH-UIEPIETPODH LTEPEOY
= MEQLOTQOPT] GTEQEDT -

6.5 Awtnotjowun moodtnra otV TEQLOTROT

O dpog "duameijoym rtoodmra” avagépetal o8 ®dbe néyedog mov po-
o0&l va diampeitor otabepd #dtw and oplopéves mooimoféoeic. Tm) puehé-
0 TS TEQLOTROGN|S OTEREOT OEV £0oviE axndua avagepbel oe péyebog ouy-
dvaotind, To omolo va axotekel, dnhadi, cuvdvaoud evic adpaveiaron
®ow £VOg rivnpanizol peyébovg, émmg eival ooy ( P=m.v) om petago-
o] ®ivnom.

Zmv meQLoTEOEL] ®ivnon To avriotowo néyedos, ag to movpe X moog
TO OOV, TEETEL v wwottal pe: X = To, agol 1o 10 (ueuroLoTins %i-
vipatied peyebog elvar 1 yovioes] Tayimra o ®al 1) adpdvela exgoedletan
ue ™ pom adpdverag I H mapdhinin Aoywa gaivetal omv ewdva 6.15.

E

Ewdva 6.15: Zrpoqoopij viixot onueiov

To owparidio pdlagc m el TaydmTe v %O TEQLOTOEPETAL IE YWVIUHY
TayiTTa o o8 ®xUxho axtivag r. H oo tov P = mu dev apxel yuo va weot-
Yodyoupe ™y zivion, exewdij 1o aotéheopa emmoedletal zo axd ™mv a-
Ariva TEQLPOQAS TOV owpatdiov. Anuovgyoipe véo uéyebog, mm orgo-
@oourj L, 1) omoia exqodletar amd ™ oyfon:

L = mur (6.20)

H otpogopj €xel ta e€ic yaoarmolotind:
e  Eivou 5_L’(1WG$L&TLHC5 uéyebog xGbeto oto eninedo oro omoio avii-
ZOLY 1) 0o} MU zat 1o dudvvopa Béong 1. H @ood e raBopiteta pe tov

#avova Tov 9egLov yeptot (ewdva 6.16). Ta 4 ddxtuha deiyvouy ™ good

TEQLOTQOPNS e 0 avtlyEpus ™ otpopopw. (TMagamgjore Ty avaloyic
TV eovay 6.1(B) nou 6.16 za fyaite ovpmepdopac...)
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KEDAAALIO 6° KYKAIKH KINHEH-TIEPIETPO®H ETEPEOY
- WEQLOUTQOGT| oTeQeoy -

Ewéva 6.16: I'ia tov moodrogropd tov Siaviioparog tne TTROGPOOUIS
® Movdda mg L oto S.1. elvan 1o lkgE
® Me my avuxardotaon: v = or, n L yodgetan: L = mor® 1
C=Ia (621)
HOL IXOVOTTOLEL T1] OUvOEON HIvUOTLXOU [ o ]' pe adpavelaro péyeboc (1).
Mirogotipe va ex@oAooUpE o 0TV TEQLOTEO@] TO 20 VU0 Tov Nevtm-
VoL e OYE0N avTioToum g .F= f—tﬁ , TV omola uEAETIHOUIE OTO *EQAaLO 4.,

—
Elvau n oyéon avdpeoa ot pomi M dtivaunc zaw ™ otgogopyii:

> AL
1 M=% (6.22)
, oo K>

H oyéam (6. 72) 1} (6.23) amotehel 1o Oepeluddn vopo tng Mnyoviriig
T T Utgmpmn rivnon.

To mpovépo g peyding gomig adpdverag: Av dowdoouvpe (dua po-
i M og didgopa oteped. exeivo mov €yelL neydln pomj adpdvelas I Ba a-
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KE®PAAALIO 6° KYKAIKH KINHEH-IIEPIXTPO®H ETEPEOQY
- MEQLOTQOGY UTEQEOD -

) ; | Aw ' ' , " "
VOLOTOLYEL OF [red pvins [E petafoMic Mg ywviohis TayitnTds Tov.

Av, Tah, emdudzovie (do puBud petafohic mg m, 1) peydhn comj aded-
VELOS CvTLOTOLYEL OF PEYdin pom. ALGTAEELS HE HEYGAN QOM| AOQGVELOS,
AOLTOV, €40V TV IRAVETTa v »QuTdve OYedGV oTafe T YOVIaxT TOUg
ToUTTCL. S€ EV0 AWVNTHOW, TY., CROIC XL GV 1) Q0TI IOV TV TUQAYEL U-
Eopetdivetal ehapod, oL "oTRogES” TupaUEVOLY DLEC.

Ewdva 6.17: Egavbuvhog pnyavay

Mia tétowa dudtaEr elval o opdvoviog Tov wnyavay (Ewova 6.17). Eiva
£vag PEYEhOC TOOYAS, TOU OOV Gl 1) NOLO. EVCL CUYHEVTOMUEVT) 0TIV TTEQL-
@EpeL. AvTo fonbd va €yovy Gha ta onpeic Tov Ty (due ko ndhota peydin
pomi adpdvewas. Efval to oyjua Tou otepeot, Tov omolov 1) oy€on s gomig
adRAVELAS £EL U.L!L'Eil.ll]Tl’.‘r‘{fl ovvteheon] 1 (I = mR?). Zgovoiiovg fplorovue
O& TOMLES punyavEs ®ut dotdEels o mowiha puey€n, wot 0 pdhog Toug elval
onuavtde. Kdabe tooyos vau crstpdw CUUTTEQUPEQETOL 1) OPAVOUADS. ARG
A0 IHEOOITAEELS, Ommg TO QOASL 7Y, (Ewdva 6.18), Swbétouy opdvduio,

Ewova 6.18: O ogévdvhog péoa oto gohir pag

Edu) 0 apdvdviog woard otabeo] m ,rumam TepiT T (GO Yo T ouyve-

Tt TohdvTmoic Tov wou Tov ehamiplon (“tolya” pokoyion) mov Tov ouvodeiiet.

Igorgomyj: Ag mpoomatiooupe va avayvoicovpe ®al dhhovg ogpovdu-
hovg o€ ppyavég i datdEeig mov ovvavtdpe oty xabnueow Lo pas...
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KEDPAAALIO 67 KYKAIKH KINHEH-HIEPIETPO®H ETEPEOQY
- TEPLOTOOQI UTEQEDY -

AwTiionon) 6TRogoQIIG: TO TOMO Brotnd CTHOLYHE TWY GUOtKKY ESEMEEWY

“Eng 1pa aoyoldizaue pe dio apyfc damionons: mg wyavias e-
véoyerag xat g opwc. Ta guotkd Quuvopevo SLETOVTOL %ot (Tl Jie TR
aoy. Ac dovue Alyo ™ oxéom (6.22). An6 T O%£0N TEORVITEL GTL:

"Le ®G0e odpo 1] oveTnue To omoio de déxetar ovvolrd o, 1) 0TQO-
oo} Tov magopéver atabepri hovvoponixd'.

H napamdve drimmaon omotehel My agyn doTnenong mg 0Teopoe-
wije. 7wov i ue Tic o mponyoljeveg dMuoveyotv T0 CUVORO TWV apyev
TGV OTLS OMOLES OTNEICETCHL 1) PUOLKY EQELVLL.

Pomi (on pe pindév €xovpe e o TEQUITHOELS:

o ‘Otay dev epgaviCetar xarour eENTEQAN QOM| 0TO V0TI, Kal
e 'Oty 01 EEOTEQIES Y10t TO CVOTIUCL QOTES EYOUV OUVIOTAEVT) (OM) UE PMDEY.

H o meolmtmon aviiotolyel ot auvtd mov ovopdlovne HLOVOLEVO 1)
wherot6 ovornua. Eivar zdfe ovompe copdrov (umogel va eivan xon povo
TOU XATOLO GMACL), OTO OTOI0 OEV ETEVEQYOUV ESWTEQIXES QOMES Rl OTO O-
700 oL 6rrotec ToWpée (Trov owviiBog de Aelmouv) BemEovvTaL GpEATEES Y
VY TEQLOTOOGN.

H damionon mg otgogops yodgetar: L = Ly, Apa:
I]U}]=Igm2 {624)

H oygon (6.24) delyver 6m 1o ywvopevo Lo duammpeitar otalepd. Avtd
onuaiver 6t to peyén I, o "dovkevovy" to €va o€ PAQOS TOV dihov. 'Ocgo
ueyahdver Snhad n gomj adedverag 1, uzpaive 1 yoviex TayxitTa o,
wan avriotpoga. O avdpag, . mg ewovag 6.19 TEQIOTREPETOU KOUTMVTUS
oe opiEévria Tevimpéva yéoua dvo faon. H YOVLOEA TaUTITE TEQLOTROPS
Tou eival ;. ‘Otav palevel Ta yEQLe 0V, 1 yovieen] o Ta m, YIVETOL tE-
yaiteon. Baowoteite ot oyéom (6.24), yuo va, EENOETE TO PUUIVOUEVO.

Ac O#EPTOVILE V0 axO0 EVOERTIRG TUQUOE(YIUTCL...

Ewdva 6.19: Twa Ty empepaioon g datrienongs mg OTPOQOPIIIE
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- #ikion: ouvimopEn petagogdc xa nEQLOTROGYG -

@) Ov wayodpdpol mepLotpéqpovral oe TOYOUEVY TOTA e ®AmoL, Yo -
viaxn tayvmra. Kdrow oty ovornepdvovran ko 1 TEQLOTEOG YivETC
yenyogotepn.

B) KaBépaote oe mepiotpeq@épevn morvBodva xaw voutdue pia opai-
oa oe xdBe teviopévo opllévria xéol pac. MaCetovpe andropa tig
oQaipes oto omjbog xal 1) TEQLOTEOQPY YIVETAL T yoriyoon. O {hyyoe
TOQUUOVEVEL...

Y) Ioyveovrar Tohhof 6t umopovy va dwaxpivouv 1o foaopévo and
70 APeaoTo afyd TEQIOTEEPOVTAS TO VM OE TOUTELL. E&npniote...

Hivaxag 6.2: Aviotouyio peragoguxric xau TEQLOTQOQUAS RIVIONG

Metagoguur] xivion Ileguorpoquxri #iviyon
Méyefog Lyéon Méyeboc Lyéon
Metutdman s Fovic @ s=0.r
Toyvmra v Foviang vV=.r
TaiTTa o
Kevrpoudhog o =w.r
ETULTOUVOY
Mdta m Pomi adpdvewacl I=m.r
&ﬁvup,p F F=m. Av/At Pomi M M =1. Aw/At
Oowi P P=m.v Zrpogopj L L=1.w
Kuvnuuxr Kuvnung
evépyela K K=%Ym.v evépyewa K K=®I.w

Aoy mg damionoms mg ogwic:  Agyi s Suemignone e OTROQOQ-

F=U,ﬁ=m&ﬁ. uﬁ;:ﬂ’[=0,f=mu6.

6.6  Kvhon: ZuvinagEn peragopdc xa TEQLOTQOGPTS

Mohrég gopég ta oteped OUUPETE) OUY Ouyyodvie o HETOPOOLXY et
0F TEQLOTROQUAI nivion. H otvBetn nivnon, n #ihon, €xel avagepei
#aTd ™) pekém Tov pdhov g toLpric ota Quotzd pawvdpeva. Quuitoupe
6TL N TaQovoia ™ otaTiic Toiis elvar amapaitim, Yo vo HUMIOEL %~
TOLO OO
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- #hion: evvizagln peragopis xa1 negiorgogg -

Ag oxegrovpe: [Tupdderyua otepeot mov WTOQEL Vo HeTaveitol, vo
TEQUOTOEMETUL %Kit VL RUALETAL Elvan O TOOYGS TOU CUTORIVITTOU.
¢ ‘Otav ta geéva nrhoxdpovy Tov P00, avtdg oMabaiver oto
doduo. Ouunbeite, e ta TEwToPEG L et To PEEELO TOV dPG-
Kov, TG00 oUYVa YAMOTQAVE oL TpOYOl e TS YVOOTES CUVETELEC,
(Avaivote, ue v evxaipia, To gawvduevo. ari ta Addia wov ei-
vau YuuEva oto 00do emdevavouy Ta Todyuara;).
¢ Orav o teyvimg aveBdtel to apdtL oe “YOUAO”, yia va eAéyEel,
Y- T0 0GTEDO 1| TV eEdTILOo TOL OL TEOYO! Elval GTOV aféoa. Té-
TE WTOQOVY UOVO VO TEQLOTOEPOVTUL.
‘Otav xvrhogope( 10 avtoxivito, xd0s TEOY OGS HETAXIVE(TOL Rat
TMEQLOTOEQETUL. AQ0 ®UMETAL.

H ovpregupopd tov xudépevou tpoyon Qaivetor omy emdva 6.20. oy

Ewdva 6.20: Mehérn g ovpmeguyopds Tov xuhiduevon TR0} 0V

OpCAY] %(VNOT TOV CUTORIVITTOU O TEOYGS uourmileTon ond iflﬁo taxﬁrjntag:
™V Uy, TS HETAPOQUXIE RIvoMg et mY Uy TS TEQLOTEOPURS. H Tog b
Uy, Eiven muﬂsgibmwaguuxd HOL #OWT] Y1 Ghat To. onpeie Tov 1oy ov. .
H taytopra v, €xet otabepd pérpo v, =mr xat eivan EQUITTOUEVT) OF ®(i-
Og onuelo Tov T1eoy0V¥. To pévo anueio mov dev mepLoTofPeTal (oo éxeL
v, =0) eivaw To #évrpo K tou tpoyo. A ]
Kabe onypn vdyer xdmoto onpeio O tov 10000 OV arovpnd oto €-
dagos. (Zmy TEUYNUTIROTTA 0 TEOYGS EQATTETOL 0TO £daqoc ne wdmola
TORD XY EMUPAVELG TOV, IOV UTOE( VL Bewpnbel evbeic. H naroym mg
evbeiag efvan o onuelo O). To O exeivy) ™ oy €xeL ouvolua TaimTa
uNOEY (6mmg zat 1o £daoc).
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- wihion: ovvinoaply petagopds ®ai negroTpogis -

- == =P .

Aga: v, +v,=0, omotE: U, =V, =,

H oyéon avnj emdpd ot ouvohix] ToyimTa xat Twy ahhmv onueioy
Tou 1poy00. Aeite T ompeia K, A, I, wa A

Enueio K (#€vrpo tov 1eoyot): vg =1, =V
Snueio A (10 avoOTEQO ONpElo TOU T00%00): VA=V, +U,=2v

Enueia T, A (Groo ooiléviiag diopéroov): 1},—=Uﬁ=-\‘v;+u§, =1 2.

H napandvm eEopoiwon petatoénet T otiviem) ximon (xilon) ot a-
ki (mepLoTgoga}) YUow wtd Tov GEove Tov eV atd To O (onuyatog
GEovag). Ac dovpe oty ewdva 6.20 (B) TV #atavop TV tyuTHTOY OTd
Sudpopct ampeice Tov 1o ov. TapaTENOTE, Urdpd, THS KVETUL TO A, Y.,
oto yho. H zivnon Bupier my ehizoetdi dudradn pas Bidag mg omoiug,
gmiong, w0e onpe(o PETURIVE(TOL KO TEQLOTOEPETUL.

Me Bdon Ty TGV TEOOEYYLON, EQUNVEVETOL 1) CUNTEQLPOOE TV
100y V. Towg yvmpilete T onuaivel avté mov hépe "Cuyootdduion omi-
oy Tpoy@V". Iivetar, Stav dovue Toug onicBiovg 1oy 0vs va "tpirhiCovy”
(héue 6m wdvouy "oxtdola”) VoTeQH ad TV RATUTOVNOT TOUS OF neCodoo-
e, 08 hoxroUfeg o amd xrumipate. Xto cuvepyelo CuyootaBuioemy 1o-
ToBETOUY TOV T00YG 08 TEQLOTEEQONEVY PAon ral Tagaxorovboiv ™ ov-
WTEQIPOQC TOV. AV YOELUOTEL, OTEQEGVOUY HOMIBEVLLL TURGHLL OE ETUAEYIE-
VoL amueice Tov 1oy ov. ExeqTelTe 1 00THOTE YioTi yivovial Sha cuTd...

H Swarijonon g unyavixiis evEQyelug oTny ®ulon

Avagpeodirae TaQUGVO 0TI SU0 XIVIOELS TOU TEQLEXOVTUL HECT 0TIV
wihon. Apa #ou o8 Buo wTHES EVEQYELES: O (UTIY TS HETUQOQLAIS,

1 . . I | S
K= 5 MV, %o OmY GVIIoToy( TS REQLOTROPLATG, K,= 5 lw’. Emopéva,

oY XUALOT) 1] CUVORLKL KV TLAT EVEQYELN EIVOLL:
(6.25)

Ka= % mu’+ lz [  “Ortav pelerdpe my #i-
V101 COUUTOS TTOV PO~
opépeTal Yuo ®Uhon (o@aipag, #UAYOQOU XTA.), WTUIVEL TO EQUITICL ¢tV OL
ouvBnxeS TOV EMTEETOUY Va KUAETAL.
e ‘Ortav whdue yuo Aeto damedo 1, yevird, entmedo, n EMhenjm topric €y
OUVETELD TV arovoic #ikong. To oopa amhog oMobaiver.
® “Otay vidoyet o] (mov efvan %L 1o GUOLOAOYIE), TO OONA ZUAETAL.
To mo evduagépov xar yorjouo eival To yeyovdg 6t to €oyo g tofis ei-
var pndév. Auvtd cvpfaiver, exedn 1 tofr ohioBnong dev €xeL v gvraL-
ola va ratavohdver €gyo, agol 1 EMEAVELL ETUPIG OOUATOS — EMTEDOV
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- wthion: ovvixaplny peragopdg xa negrrTpogrs -

ahMdCeL ovveyae. “Exouvpe, dSnhadi, »iion ywols ohictno. “Etou, n tofn
dev "moohafaiver va vdver ™ Tnuud" me.

[léc Mivovpe aoxjoels xivong otegeov: Ot AOA|OELS TG TEQL-
oTeOMIiC OTEQEOT YWEILOVTL OF TELS YEVIXES HOTITYOPIEC:
o AoWjUELS MEQLOTEOGLRIIS %IVIIOTS. To ouo FYEL KIVNTLRY EVEQYEL,

1 . 1
nepotpogic: K= = lw’. Me myv goppoyi] e agyis damjonong ™g &-

véoyeLag POIOROVIE T YWVICHY TAYUTITO TEQLOTRORS O wdmow BEom
TOU OTEQEOV.
o Aowijoeig x6Mong otegeod. H wivnuiun] eVEQYELX TOU OWUATOS glvan

ST | y i
iom ne: K= 5 W+ 1o’ H oyéon v=or Bondd oto va €ovne oxEom

HGVO LE T Yoviea] Tay i, TV 0moia WT0QOTHE Vit pootpe.

o Aouijoeig povopévov ovotijpatog copdtoy. H drarimwon g Goxn-
On)c TOETEL Vit AvapEQEL TN GRAOT: “%10I(g eEmtepua] maéufaon” 1 na-
Tow epopoie. Téte aflomototpe Ty Ay ™S dlam)onong Mg OTEo-
qooic xau foionovpe ™ oxEon TV FYOVIUROY TEUTITOV Yia TIg duo
HATUOTACELS TOV CUOTHUUTOS,

1
Eqgoppoyiy: Kdlvdgog '.IK= = mR‘] GIVETOL GIT6 TV ROQUT] HexALE-

vou emumédov vipovg h. Me mowa tayvInTe grdver oty Pdon g xotn-
(opug, av To eNimedO: a)Eivar Aeio, p)epgaviCer Toifn pe to oo
Avon:
Sy wepimrmon (o) 0 wikvdEog 6mng elmape ohobaiver. H diamijonom

g evépyEwus Yo Ta onpele A (rogugr] xormgdoag) wau T (Bdom) yodgpeTaL:
K].\+ UA = Kr+Ur

1] e
0+mgh= — muv’+0

(enimedo avapopds duvauzig gvéoyeiag BemEETan TO AVTIoTOR0 TOV
).

Apa: v= -\JEgh

St mepimrmon (B) To ompc wUAETaL %o Stomionon g Iy evIRg

b dwoel :
evEQYELUG YOApETAL: 0+mgh= = mu'+ = I’ +0.
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= #dhuon: ovvinaply BETAGOQAE xat TegroTpogIig -

’ 1 : v . ¢
Av avurataonioovus: Iy = - mR* w o= ® (v=Tayvmra Tov %é-

, i 1 , L. il 5
vrpov fdgoug), fploxovue: mgh= 7 v+ - 3 mR*- i

’ 4
Apu: U= —3—gh.

Bhémoupe, dnrad, 6t n tehnni TOXVTNTL EVOL UrEGTEQEN OTHV %iAion
Tad oty okiotnon. AEeL va 1o OYOMACOUNE 08 OUVVLONG pE ™Y o-
mopia: “T'atl égovpe, map’ Gha auvtd, TR0y 0UE oTpoYYUlote, Tov ¥ulio-
vIaL, ®at 6y, .y, opBoymvious, Tov ohoBuivouy novo;”

Ag emexteivovpe: AoxpudCovue my ToEaIdve diadmaoia Yo oteged
ahhov oymudtov (1.y. ogaiow, T00)0 #th.), Bpioxouvpe moto and éha
gravel e peyakiteon oy om fdon e rum@opac. Magoumpoiue
6t pdla m zow 1 axtiva R tov OTEQEO OEV uaviCovrar om oyéon
g v. [Mog progoripe va 1o eEnyicovue;

EPQTHEEIE -IIPOBAHMATIEMOI- ALKHEEIE
6.1. EmeEegyaoreite ta EQUITIUATU XUl TOVE mpofinuariopove mov ei-
v hdoragra oto xeipevo Tov ®eqaiaiov.

6.2. Zupmhnodorte tig AéEeic mov Aeimovy OTIS MOQURATO POAvELS:

a: Zmy opad rurhu] xivyon n ... . emrdyuvon elivan ............
o YeaumAY TepiT T, :

B: Zra opoatovind ovonipara gxoupe otabepj ............ TAXUTHTA %o
Wics raranises TayiTnTe avEdvetal 6oo ... ... 1] AAGOTUON U6 TOV G-
Sova meQLoTpOpIic..

v+ H »hion tov dodpov otic OTQOWES RUBOOILEL TO GQIO ............ TOV
OyMUaATY yice dedoudvn ... RUpmuAOT TS,

6.3. Iloeg amd nig TAPUAGTO TOOTACELS eivaL UOOTEG ®UL YoTi;

a: e #ibe opohi zivyon n ETUTA VYO Eivon undév.

B: H zevrpopdioc EMUTAYVVON TEQLOTOEPGEVOD TROYOU 0T TEPLpE-
Qewand onpela eivan peyahiteon an’ 6t ota dh,

¥: Zta ovonjuata TEQUpERELaXI|E netddoong TEQLOTROMIS 1) »ivnon
divetal aTov TpoYG e Heydahn axtive,

d: Tae modnhatododuc €ouvv otifo pe whion, yio va Sievrohivetal |
rorhu wivion,

6.4. Xe modhjlato o axtives Tov dvo dioxwv eivar r xat 3r, evd o omi-
obog teoyds €xer axtiva 10r, No ouyxoLB80UY oL yoviaxéc xar o1
TRUIUXES TaxvTTES TovG,
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6.5.

6.6.

6.7.

KE@.I\;\.-\I’D 60 KYKAIKH KINHEH-TIEPIETPO®H LTEPEOY
- #bhion: ovviaapin peragopds xaL AeQLOTPOGIg -

O dioxog Tov ovpsmhénty (o omofoc ouvvifog avagépetm pe Touvg yai-
Mxovg 6govg apmoaydf 1 vrepmeayat) emnorvovel pe Tove avri-
FTOLYOVS TOV TOYVTHTOV eqantopevind. To "avéfaopa” g TayvTy-
Tag and v 1" ;gog Ty 5" emtpénen neyalvregeg embdoei; Le T mi-
otevere 6T ogeideTon auTd; Potijore nt onpaiver n mhngogogia: "n 1
raxvTTe xou 1) 6modev Exovy axéon 3,909, evé n 5" 0,967";

Oeogeite owotés var Thijpere TS Tapaxdro neotdoerg; Av oy,

drogbdate Teg 1j oupminedore tec.

@: H pomj adpdvewag odpatog eivar S0kgm’,

B: O onuyatog dEovag megLotpogric 0y 0V fonbd v xihon va
"paivetal” oav TEQLOTROMY.

Y+ H 1o perarpénen €gyo oe Oeopdmra.

d: Ze povopgvo ovomyua 1) OTROQOQT dranoeiton oTade .

Inpeawote 1g avrotoiyieg peyedov UETUPOQLAT|S XAl TEQLOTQOGPL-
#1)g xIVNONG LE TIC avageQopeves povdoeg S.1.

Movddeg S.I. - Metagoou xiviion IMeprotpogug xivon

kgm
Nm

rad/s Teyimro U Fovio
kg m/s Emdyuvon

m/s’

kgm’/s Avvapun F Kevrpoushog emrdyuvan

6.8.

6.9.

6.10.

6.11.

! MdCa m  Pomj
Metatémion S Zrpogopui

=)

Foviesn Tayioma

adi- AL Af

Lo |

Oopun Pomij adpdveiag

=
o

Zvpninedore g héEei mov Aeimovy 010 nagaxdto ®Eeipevo:

To atno #dPe mepLoTpogris OTEQEOY ElvaL 1) ............ . 'Oty TO awua
BNEL pomi| adpdvelns Teplotoépetal dioxoka. H pomii adod-
VELUS OTEQEOT £EUQTATAL UNS TOV ............, YW TS TOV OTO(0
e« O GEOVAE MOV AVTIOTOYEL OTY) <........... QOO adpdyelug ei-
VL (UTOg OV TEQVA UG TO ........... fdgoug Tov otepeot.

EEnyrote ywari, petrd 1ig yopevtixés qryovgeg meprotpogiic oto
#AAMTEYVIRG TOTVAL, 01 Y0QeVTES avoiyouy ogilovTia Ta yéoia
TOVG, WOTE VO OTURATI|OOUY TElR;

EEnyiiore nére n pekérn evig garvopévov Baoiterar oty dratijonon
TS 0QUIIS ®on TOTE OTNY AVTIoTOLYN TS TTROPOQIIS.

‘Otav 1o gokor deiyver 12h Omin Osec, ov 3 deixteg ovpminrovy.
Howr woa petd nig 12 0 weodeintng »m o hemwrodeintne Oa yivovy
wdbetoL Lo mEAHTN Qood;
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6.12.

6.13.

6.14.

6.15.

6.16.

6.17.

6.18.
246

KE®AAAID 67 KYKAIKH KINHEH-IIEPIZTPO®H LTEPEOY
- wdhien: ovvimapEn pETOgOpds Bl REQLUTROGIG -

Avo adintéc tov 400m éxovy emdooers 48,2 s xaL 48.8s avrioror-
. o) Mot péon raydtnTa avenTiooel ra@évac; p) looo Bo a-
TEQOLY, 6TAV TEQRATIOEL O IO YOTIYOQOS: V) Av Bewprjoovpe dtL
10 otddio éxer péyedog xar oYHpe TETOLO, BOTE T 400m vo. avii-
groiyovy oe pa meQupéQera, va Poeite Tig yoviaxés TaxvTnrég
tove. AAifBeta, yiati ot aBAnTés otifov TagawoviovvTaL ovyvd: "Me
&Palay va Tofkw oe dvoxolo diddgouo (xoviovdg )..."; Ti evvoovv
»at mose eEqyeite To Tapdrove Tovs;

Erove aydveg otifov "Bevitéhewa" n vakitegn EAAnvins enidoon
a0 dodpo 800m yuvvarxdy yoAQTINRE 0T0 OTELVO Tivaxa étou
2:10:54. Todyte o€ povadeg g Pvovnis Ty exidoon ovti. Av de-
YTOUpE OGS 1) TEQUPEQELD Tov gTifov avTioToLyEl o€ 400m, va fjpe-
Bovy yia TV aOAjToLa oL péoeg TIRES T Ta TaQUXdTO peyEdn: we-
oiobog TEQLPORES, TULVOTNTA, TOVIERT XoL YOOI ToyvTnTO, He-
vIQop6hog emTdyuven o #evigopudrog divapn (o televtoio
toyion 1 afhjrowe Poébnxe pe pdpog S0kp).

No. vrohoyioete 6ha Ta peyédn yra T CVRPETOYI| 0OS 0TIV TEQLPO-
od g I'mg yiew axd tov dEovd tng (ovyvétra, toyvTnreg, emrd-
YUVOT] %01 XEVTQORGAO d¥vapn. Ty udla oag Ty Efgete xalvrega axd
rov xaféva...). Na ovyxpivere, VoTeQw, TNV XEVIQONOLO dUVONT pE
10 pagos oas. (R, = 6400km, yewypaquxé mhdtog 37" féoero).

YroOérovpe dmu 1) I'n megupdpetar oe xuxhunt Teoyid yigw amd tov
“Hiro. H péon axtiva 115 1p01ds vrohoyiotnxe 1,49.10"m »ax 1
Tpoyd (6mwg E€govpe) dravierar e 365 pépeg. No Peeboty Ta pe-
v€01) T opaMis rurhrtis xivnong ®at va ovyxoBolv pe Ta avri-
OTOLO TS TTQONYOVREVI|S GO0,

0 peydhog ®aTaxdépu@og TRoYGs Tov hovva-magx axtivag 14m wepr-
gépetar YUigo and omtévrio dEova mov mepvd and to xévrgo tov. H
voaupt TayvTnTe tadod pe pata 40kg eivar 8m/s. Na pfoeboiv
ta pey€0n g opakijs xvrkueig nivnong (€xovy avagepbel otig
TOONYOUHEVES QUXIJOELS).

H ogaipa tng ewdvag 6.2 (B), ne pdta 1kg, mepupépetar oe ogt-
Lévrio xvxho pe TN Poridera Tov vijparos pixovg €=20cm, mwov
oynpatitel 60° pe Tnv raraxrogugo. Na foedovy: n yovioxi Toyv-
™ta, 1 TEEiodog, 1 CVYVOTNTA, 1] REVTIQOROAOS EMTAYVVOT ROl
dvvapn. EmhéEre anotn and Tig Oy E0ELS, TOV (QNOLLOTON|0a-
te, 7o vo deikete dru: "G00 muo yorjyoea tepupépeTan 1) ogaipa,
1600 Mo Yira avePaiver o ®irhog mepupopdg” (Quunbeite axd
™y Torywvouetoia: 600 HEYALGVEL 1] YoVia, JIXOAIVEL TO GUVIIITO-
Vo TIs).

ARG TV #opu@t] xerhipévov emmEdov agijveTal pa ogaipa



KE®AAAIO 6° KYKAIKH KINHEH-IIEPIETPO®H LTEFPEOY
- RUALGN: OUVEREEEY LETRQGOQAE ROl TEQIOTPOGIS -

2 | ' 1 | 5 5

1é5 Tovs, drav grdvouy ot Paon g RoTNYOQLS, av TO eninedo:
a) eivar heio, B) magovordler ToLp.

6.19. O tpoydc ™™g mponyoupevig doxrnong €xer pata 35kg RaL @rTive
60cm xar To Vipog, a6 To omoio agiverar, eivar 15m. Na poebovv:
@) 1 TayvTnTe pe my onwoio gbdver oty paon, f) AN TR evép-
yeud tov, 7) N Tehnt] oUEVOTNTE TEQLOTEOYNS. (8= 10m/s%).

6.20. Papdoc meorotpégerar Yoo and dEova Tov meQva amd To #EVIQO

1 3 5 Z 2 3
Bapovg g |.1v.= w mé ] Xopic eEotepuni enéupaon n pafodog xd-
wowo. orvy] ahhGCer GEOVO TEQLOTQOGTIS XL TEQLOTOEQET®L yopw a-
1 .| .

m6 To £va dxpo TS | I\= T mé } Na ovyzpiboiy @) oL yoviaxég To-

yutnTes, B) oL mvnTIRES EVEQYELES I TIG 0 TEQLATHOELS.
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KE®AAALIO 70 FEYETA
- UTATIRY TOY PEVTTEHY -

KEPAAAIO 7°
PEYXTA

LTATIKH TQN PEYETOQN

Ta guowa gawvéueva dsv apopotiv uévo oteged owpata. BéBaua, 1
TAQOVOLEL ROL 1) CUUPETOX TV OTEQEMV £ivau roTehTRe, agov 1 otube-
QOTNTEL 0T OO %L 0TI CUUTEQLPOPE TOVE uBNCerL My Therovémta Tov
puoiy eEeAEemy.

Ext6c and a oteped, nabBopionxs péro ot Sha doa ovupaivouy yipw
pag malovy Ta odparo mou ovopdCouvpe gevord. Eivay dow dev €xouy tow-
TOHQOVUL ZOUL TS TOEIC MUQUXATM LOLGTTEC:
® orabepd opjua
* grabfepd dyro § : SR 5
* ehevbeon em phverc, H xardeoraon eivan gevorij”. (Ané tig egnuepides)

Mt and tig mapamdve WidmTes av AeiteL and ®dTowo oW, oNuaiver
GTL TO 0P aviirel OTNY ®aTyoEic Tov pevoTmyY. Ot RUQLOTEQEC HUTNYO-
OLES TV PEVOTHV Elvou:

“Ta xdvra per”. (Hodxieimos)

a) Ta vypd:

¢ “Eyouv petaPinté oyjuc. agot tpooappdtovia oo oyua Tov doyeiov
ov 10 TEQLEYEL. TV cvtd Aépe o ta vyod epgavitovy ehaonixdérnra ox-
1atog.

® "Eyouvv (oyeddv) otabeod Gyxo, agon, yia va tov petafdlovie mpémen
va xatafdhovpe Tord peydhn mooomddeia. TV avtd hépe 6t ta vyod sivan
aovpunieota oY TOGEN.

® “Exouv ehetiBepn empdveia,

B) Ta aépra:

® "Eyouvv petafinto opjua, avdioyo pe tov avtiotolyo Tov doyelov mov
TaL BEyETON.

® “Eyouvv petafintd dyro, (o mdvra pe exeivo tov doyelov wov ta wepié-
xeL IV autd Aépe 6t agpla epgaviCovy ehasrindtnta 6yrov.

® Asv tapovoldlovy eheibepn emgpavei.

Ag avagwrnbovue yia Aivo: Ti Ba ovvéfawe, av ta vyod elfyav eAactixdmyra o-
yrov; Av oniadj prwopovoaue eixola va alidEovue Tov dyxo vyoov us dedoué-
v pdla. Oa ijrav 0woté, Tote, va yivovial ot ayopanwinoies tov xavaiuwy,
Y., pe faon rov dyxeo (lit) rove;

‘Ooov agopd Ta TUEAIEVEY YUPUATOLOTIAG TWV QEVOTHY TOETEL VL £-
monuaviodv T e
® OL OLapOPES TV PEVOTWY (UVAUEDH OTH VYOG %Ol OTA AEOLEL) %Al O
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KE®AAALO 7° PEYETA
- oTaTIXY TOY QEVTTHYV -

SLapooc TOVE NE T 0TEQEG PUo(CoVTUL ATOXAELOTIRG OTNY RATA-
oxevn (doi) Tg VAng. Avdluon yue Sha avtd €YIve OTo rE@ahao 2.
Edd Ba enavahdpoupe wrhog Ta fuotkd.
e Sta oteped 1) O1ATaEN TOV aTOPOV ElvAL RAVOVIRY ROl novipy.
“Exyouv, YU autd 10 Adyo, otablepd oy xal 6y7o.

® Sto vyod vidoyel rdmowe drdtaEn aTéuwy aorETd yohaQt], WOTE EV-
wohat va g ahhdCovpe opfuct, %L aQRETA LoYLET, WOTE oA dioHO-
ha va petafdlhovpe tov dyro mge.

o Sta afow vdoyel atagla. Ta dropa 1j Tt poELUd TOUg ZIVOUVIGL O)E-

86V ehetifepw, nat %G0e TEooTABELL “YELQUYDYNONS” TOL GYROV 1
TOU OYHUATOS TOVS UTOOEHVIETEL PaTAL).

H S1ax01on Tav vhmdy otig #atyooies (0Teped, vyQd xal agoLa) ov-
yvé amodewvietal oyet. H nlooo zal ta thaotrd, my. gUHoA DEVOTO-
TOL0vVTAL 1] OTEQEOTOLOTVTAL, EVA 0 1YQGE VdEdGEYVEoS (HE) Tov Beguope-
TOOU TEQTEL PIE HOQPY KOOV OQAIOGV, (v TUYEL #aL OTACEL O YVGAvVOg
GoMvag OV TOV TEQLEYEL.

YA0yEL ®au 1ol Zamyoela gevotov: To mhdope. Eiva to aéow ot tapa
okt vymhgc Beguonpaoies. Tote Ta Gropd Tov €xouy YGOoEL Ghat Tat NAEXTQO-
vid Tove. To mhdopa epgaviCetan o E1d1%ES NAERTQOVIZES DWITAEEIS %l OTOV
“Hhwo, exel Grov Ta afoie OupETELOVY ot avidodoeis oivimang (Bepnom-
onviréc). H zaraorevi mg “Bopfag vdpoydvor”and wdmov £80) Eexvd..

7.1 H morvomnre xou 1o e1duné fagog

H pdla oodpatog Bempeltal yoourmowotzd péyefog yua 1o (o 1o o-
uat, Gyt SROXC %ett yuoe 10 vhrd amtd 1o omolo aoteheitan. i va yapaxtol-
COVIE Eva VhxG wg v 1) me apmd, Yoewtonaote wdmow péyebog dua-
QOOETIHG amd T PAla, To 0oilo va Py eToedleTan o TIg OLUOTAOELS
TOU aVTILELIEVOL, Omtmg oupfaivel pe T pdla.

H mvxvémnta o Tov odpatog 0oiCetal wg 1o aniizo mg pdlag tov m
TEOS TOV Gyxo V!

o=% (7.1)

Eivau gavepd 6t n morvemto. o:

¢ Exgodter apubunmad m pala mov aviiotogel om) povada dyrov.

® Eivol #0umijolo YL 10 1000 Turye 1) apaid eval To VARGS TOV 0ipaTos.
AVT6, diom cuyxoivovpe pnateg yua (9o Gyxo Tov vAav (to 1m’ my.).

kg

m' -

® “Eyel povade péronons oto S.1. 1o 1 ZuviBoUEVTY) TOUATUAY HoVAOKL

elvaL o’ le—gu., , mov wodvvapel pe 10°-E- - (defte yati).
m cm’
¢ Eival povéuetpo puéyeloc.
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KE®AAALID 7° FPEYETA
- OTUTLHY TGV QEVOTGY -

H muxrvdémta tov vhrotd emmpedletal, Ayo 1) mokd, and m) Beppoxrpu-
olo Tov. Avtd elval o €VIovo oTa QEVOTA, EVO) OTw OTEQEA, 1) ETIOQUON TS
Bepnoxpaoius Bempeltar oxeddv apeintéa (extdc av mhnouitovpe ) Bep-
noxpuoia vygomomonig Tovs). Zra afoiw, emliong, 1 muxrvdéTyte exnoedie-
TaL %o s TV wieon wov d€ovTal.

Erov wivara 7.1 galvovtol oL TURVOTTES YVWOTHY VAKGY,

IIINAKAL 7.1: ITvavoétntes yvootdy (xow AMyotego yvootdy) virdy

214 .
19,3 .10°
13,6 . 10°
1 Bkl
10,5 . 10¢
89 .10°
: 8.6 .10°
Tdyozg 78 . 10°
Beviivy Zidnoos 78 .10°
Owdnvevpa xubapd Apyiho 2710
Ofwyévo  (latm 20°C) Mretéy 20 . 10°
Aépag (latm 20°C) Thvzepivy 1,26. 10°
"Hho (latm 20°C) Alpo 1,06 . 10°
Ydpoyivo (latm 20°C) Bahacové vepd 1,03 .10°

‘Onwe goivetol o Tov Tivara, 1 TEQLOYI] TLLEV VLT TLS TUAVOTNTES
TV VALY eival Tohd peydin. Na wdmowa vhrd moénel vo e(paoTe emgu-
Laxturol, 6tav aflomololpe autég Tig Tég g murveTnTos. Zta OTEQEd
mpémeL va elpaote oiyovpol 6t dev €xouv mpoopeiEes 1j dev elvar oEedm-
uéva (etdnd o péradha). N ta vypd Tpoéyer o Eheyyog e rabupdmrag
®at e Beppoxpaoiag tove. TNt ta afoua, Téhog, empdiletal  nétonon
TV CUVONKOV OTLS OTOIES TC Y ONOLHOTOLOUILE.,

Ext6c amd v murvomta, xorjouo péyefog yuo ta vhrd elval ol 1o et-
oo Pagog:

FE (7.2)

B = pdpog vhxot, V= dyrog tou.

To e1dixd Paog €xEL TO TUQURGETO YUOUATOLOTIRA:
e “Eyel ta (dua yapoxmoiotizd we to fdpog. Metafdiietan, dnhad, ue
0 YEWYQUQLS TAGTOS % pe To tpog and To £dugog mov PoloreTal To ow-
et (ukdpe Yo aEiohoyes petapfohréc vpopérpov).
® Eivou uéyeBog davvopanxs.
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KE®AAAIO 7" PEYITA
< OTATLHY TOV QEVOTHY -

® “Eyel povada péronomg, oto S.I., 10 1—— N 5 AOL OVTLOTOLYY) TOUKTLAY

P ; N m
0 15%,(1(:m = 98110 -, ue g=9.81 —).

B
® ZuvOF£eTaL PE TV TURVOTNTA, Cpol: E= v - %

i E=0-8 (7.3)

H oyéom (7.3) delyver 6t to e1dund fdpog dev wropel va OemonOel yaou-
roLotrd péyedog yia to vixd, agot eEaptdrar xal axd my Ty Tou g.

Emonudvoeig: Na to e1dxd fdoog alilel va mpooéEovpe Gt yiveta
ueyebog long aklug pe mv murvétnra, av eluaote os Béon va Bemorjcoupe
otabeQd 1o g (efpaote otov (d1o 160 1j petaromidpuaote o w0 hpog
1} 08 YELTOVLXG T0m0). Aordote vo amodelEeTe 61l oL TS TS TuRvETTaC
0 Tov mapandve mivaxa (oe kg/m’) aviiotoroty ot (oec Tpég (oe kp/m’)
Y to e1dund Pdpoc.

s kg
To anootayuévo vepd, m.y., otovg 4°C éxst: p=10 Eé'r M1 (%r
na €106 fdgog: & = l[}‘ (11 L ).

(Ovunbeite xdri: 1o ﬁa’gog ooparos oe kp zar y pdla rov oe kg elvau
aobunrixd (oa...)

H svxvérnra xar o éeyyos xavoiuov: ALwmonjote to pdho TS TURVOTTIE, Yo
va un oag Seyehdve. MuunBeite exelvov tov 1doxnnim LOVORUTOIRIOES TOV ToL-
odyyewhe Itn merpéhaio Oépuavong yia to xahoopép. H deEapevii tov metpe-
haiov elvan xofuai pe axi 1.2m. Mootot grdoer 1o Putiogdgo, o tehdmg puBi-
0€ Rutuxdoupa E0hvo mixy om deEanev. To Poeypévo xouudm tov Edhov pe-
T010nze (00 pe 16em oto typoz. Metd 1o Téhog e Tapoyic #at TOLY Ao THY
aneo|, © Tehde Exave my (S zivnom xa HETONOE TO VEO Thpog To Boeyie-
vou Zukou: 90cm. Agyteite yua 1o TeTEERMO TURVETHTG {OM) pE ™S PevEivig Tou
mivaza 7.1 wou Peeite av ta 1000kg ov Tov avaxoivwos 6t éfade o LoxTITNS
Prriogéeov eivan cwotd. Av Gy, totog Eeyéhace molov, Y ndoa kg metpehaion
dLaood whdpe waw yio wéow yorfpara: (Pomiore, yio va mhnpogoonBeite, v
Ty avd tn Tov etpekaion Béppavan).

Méronon s muxveTyras: H muavémra tav vhxdy vrohoyiCeta UE €p-
HECO %L PE AUETO TOOTO.
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KE®AAAID 70 PEYITA
S OTATLEY TOV pEvOTGY -

"Eppeca: H muryvémra HITOQEL va BoeBel pe ™) Boribeia ™E oxEong
(7.1), agov mpdta ueronBovv ) pala ko o 6y®og Tov oduaroc. H pdta
Botoxerar pe Liyion #ow o Gy%0g LohoYCeTan moaxTIHd 1) YEOUETOUA:

To oreged fubiTerar o vyps HECA OE OYROPETOIRG CwMive. Ané T UeE-
TRT6TOoN TS eheiBeonc EMPAVELS TOV VYooY Bolonetal o GY#OG TOV OTe-
0e0U. Av €yl yewueTons oiua (%ifov, #UAvEOw #Th.), 0 Gyrog TOU OTE-
ee0¥ vrohoyitetou pe ™ Porideic YEWUETOLROV OYETEmY.

To pevoté tomoBereitan oe doyelo yvwomnic patac Gyxov. H pata
TOV QEVOTOU eivau {om e m dagood me pemic ndlag xon mg aviiotormc
Tov ddewov doyelov (tov Boiorovral, mdh, ne Ciyiom). O Gyxog Tov pev-
otol eival (oog e Tov avtioToLyo Tou yeudrou doyeiov. Mmogpotue, exiong,
V@ YONOLHOTO|O0UUE OYROPETOWE owhijve. (Tia Ta agoua, Peéfara, n Eop-
on dev elvar wdvra evxoiy, agov n uala tovg eivar ovmibac e onf xau m Ev-
vagid moéner va yet peyain axpifeia. I’ qurd vrodoyiCovue ) ndta, a-
Qo TodTa ueToljoovue Tic ovvbhjxes leons xa Oeguoxoadtiac OTIS 0TOlEC
Poioxerar to aforo xea xenowononjoovue Ty xaraoratixi eElowmj tove.
Ta aéoia ta Gewooviue, tore, 1davixd )

Apeoa: H uéronon me TUAVETTAS TWV UYO®V YiveTou ue ™ PoriBew opyd-
VOOV Tt OTIOICL, YEVIRA, Aéyovra TurvopeTQa, ewxdva 7.1(a). N dLevrdhuvon,
600 ané avtd agogotv vyod EACPOUTEQU TOU VEQOU A€ YOVIOUL GQULOULETQO.

(B)

Ewdva 7.1 : Zvvnuopévog timog TURVOpETEOL (a)
®OL DOXLAOTIS VYRGY praTagiog autoxvijtov(p)

Zxnvif amo Tovyo: Ta oragilia axé to xagdor OfpvovTal oF ueydio petaiiixzd
zovfic. O rovynmijs frbiter xaraxdovpa éva yodimo doyavo ota vypd mov By
xav ad g Lougves pdyes oragviiov. Tt pootabel va Swrmiordos:: Exer oyé-
01 {LE TUHVOUETOO TO 0QYUVO TOV ¥ONOIUOTOIEL: (Ala duota dpyava eivar to or-
VOTVEUHATOUETQO xaut To yalaxtduergo. Yaoyidleore T HETROUY,)

Aeite oto eixdva 7.1. (B) ro doxuaonij vyody TS pararagias tov avroxmjrov. (Te-
Atxd dha avrd ta dpyava Exovy va xdvouy ue Ty TURVITHTA, ) X0l e T oetpd
TS, Oelyver TY TeQiexTIROTHTA evag vypor ae didhupa).
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KED®AAALIO 79 PEYETA
- q) migon xai Ta pEVOTA -

7.2 H nieon *a1 To QEVOTA

Y& TOONYOUUEVES EVOTITES aoy oM Ofrape avehvTizd Le ™m Oiver Hol
LE TO QGAO TNG OYETIRG pE TNV ahhaon] TS VTS RATAOTAONS Kot OYETL
wd IUE TLS TUQUNOQPMOEL TWV owpdTov. Yraeyovy, 6uws, tokkd PUOLKLQ
@evéueva ota omolo: 1 dtvau HOLALEL CVETTOERIS YLdL TV TEQLYQUT] HatL
v v eEipyman Tovg. Avto oupfaivel, eedr 1 B divagn TEORUAED dwa-
(POOETIAG. UTTOTEAEOILTCL, (Y CLOXEITAL OF SuapopeTinéc empavetes. Ag dov-
WE, .., TOVS dvo abhnrés me . 7.2.

f S

o
o
a
*u,
¥

wmmm———
N

() ()

Eixdva 7.2: O mpérog 00knrijc aoxei peyahvregn micon oTo ot
and o devrepo, agov otneiletar oe rEOTEQNN EMQavela

O modtog (adMmic Tov YGxel o8 TAY0) RIVElTL POQUIVIUS aflnurd mo-
novtow e emepdavelag. O dedteog (ylovodedpog) nivelta POQUIVTUS
Tt E1dud TEdLAL TOL 0%l peydhng emgdvewas Paoms. Axdpa xa av oL duo
ablntég éxovy (do Pdoog, n emagr Toug npoxakel dagopeTind onpdde
OT1) LLOVLOUEVT) ETUPAVELLL.

Xoetalouaote, Aoy, zamoto uéyefog ouyyevind pe m divaum. To HE-
yeBoc autd efvau 1 meieon p. Oolleton g To mhixo ™S Stivayng mov aorel-
o zA0eTa o e (600 YIVETaL JuxQ]) EMQAVELR A, TTOG TV ETUPAVELXL:

(7.4)

Ewdva 7.3: llieon oe emgdvewn
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AE(Cer va tovicovpe 6t
® H emupdveia mpénel va eiven 1600 i, wote (ov 1 Stvaun sivar dua-
(pogeTirl ota dudpopa onueic e EMUPAVELUS) VO UTOQOVHE Vet WAGHE Yot
OUYRERQLUEVN TUn] divaung.
® Avagepdpaocte ot divapn ndbem omy EMUPAveELD, E1x.7.3., exedrj Osm-
povpe foeun Ty empdvele (Todyna ATUOULTNTO OTA PEVOTA). Muat hdyic
divapn, oe oxfom pe my empaved, o elye oUVIOTWOO TAQAAAN pE cu-
TV %o 1) woppomia Ba firav adivam.
¢ H nieon Bewpelrar povépetpo péyeboc. (O OmOTOg 6POS elval TavveTic).

; ; ; : N .
® Exionun povada mieong (S.1.) eivou o 1 e To onolo EYEL TV OVONL-

. N : i k .
ol Pasca].(lPa =l ) Mpaxtin) povada elva 1o 1 EE’_ . Edw) moé-

TEL VUL OVOPEQOVE TV aTpos@uaux] mieom (e ™y onoia Ha aayoinfov-
e mapaxdrm). Eivaw n afeon mov aoxeltan oty emigdveia me g Adyw
Tov fdgovg mg yijung atpdoparac. Boébnxre 6t vdbe lem? EMPAvVELHS
O€yeTan fdgog 1,033kp amd Tov adpa o pag tepuBdihet. Ovopdoape qu-

o aTReo@area v, umhd, aTnéopatoa (1Atm) my: 1Atm = 1,033 ;—n'f- ;
N dievrdhuvon onig TpdEeis €ovpe eloaydye TV TEXVIXI GTRGOQALOT
(at) »ou: lat =1 % - Ou petewpokrdyot yonopomootv my povada Bar, mou

elvan {om pe my teyven] atndopaipa: Ibar = 10° Pa. ITo »dtw O V(-
COUNE 7 GALES TOURTIKES PovAdEeS mtigome, mov faoiCoviat otov udpdoyu-
0. Edo) aiCer axdpa va avagépovue v ayyrooaEmvizy novdada psi
(pounds per square inch, Alpmpeg avd tetpaymvir (vrow), ovada xuoiao-
%N 0T EAGOTIRG TOV 0yMudTOV.

A6 e maamdve Proel zamowog va Bydhel yorfoua ovpmepdouara,

OV (pOQOVY ROUOMUEQLVES EPTELDIEC pag;

* Ta vomund epyahelo (noyaioww, Yahidia, yhooxdmree #Th.) eivan 7o-
MG drerodutind. Me wxoij divaun mooxaheitar peydhn mieon, agot 1
ETUPAVELR ETTOQS EVOL ATELROEAGYLOTY.

* O abhnmic xouel mc ew.7.2(cr) agriver Tom Tov avhdxic oto 6L, Ve 0
F10VOOQGNOS (Théc Youupes. Aute oupPaiver, exeidi TNV TEPITTOION TOU
abhnmi yduei 1) wieon eivou woM peyariteen. To Bapog (ag o deyBove i-
d10 Y Toug dtio abANTES) aoneltan 08 KREGTEQN EMPAVELL (TS TOV TG
TO %o YU avtd oL ovvéneies o auni v TEQ(TImon eiva evioviTepec,

* Orav Aépe orov vadhinho tov mpameiov ravoipwy: “ELévEte Tov aé-
pa ota Adotiga. Maipvovy 32 pmpootd xa 30 tiom”, 1L EVvooupe;

Avrad ra vovuepa avagégovrar o€ psi, Tpdyua Tov onuaivel ot § veQ-

: : b : .
TEON OTQ UAEOOTIVA AdOTIXG Eva EW . Aéue vegmieon v maoand-
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Vo amd TRV aTudo@aloa, e Tov £LEL 0 AEQas OTd eAaotind, apov 10
QOVOXWUEVO AAOTIY0 TQETEL VL Exel UeYaAVTEQN TiEDT amo THY ATUOOPAL-
ouxrj. (Av AdPete vadym ou 11b = 0,453 kp xeu lin = 2,54 cm, Poeite, pe Ty
evxaipia, Tooa Pa xai méoec at tagamdve Tieon Exel 0 aoas ota elaori-
xdk Q70 THY ATUCOPALO).

* Andonaopa ané to dehrio xarpov: “Tidve axd ™ yoou pag fa em-
xoatjoel Paoopetowrd yapnhs 990 mbars (1bar ™ - 1Atm), EV() 0T
BopeLe Bakndvia moofrénetan fagonetorzd vymhd 1060 mbars. Tlgo-
BAEmeTar mrradon g Beoporpaoiag, agywxd om Bogewa Ehhcida...”.

H =ivnon ota pevoTd €xeL, howtdv, Ghho Z(MTeo and my avrioTouyn ot
oteped. Ta tehevtaia mvotvral avddounTa amé onpeic neydhng duvapue-
wijc Paoutunic evépyewag oe avtiototya wxorc. Ta gevotd odnyodvral a-
76 onpeia peyahiTEQNS O€ GUTA LE PLAQOTERT) TLEDT).

Srov mivara 7.2 @aivovial ol Tipég Tleong oto mepPAhlov vaL oTov 0pYo-
VIOpG tou avBpdmov.

Hivaxzog 7.2 O méoerg yipm nal pEca pog
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11edio mieong p (Pa)
“Meydles” méoerg

Kévtpo "Hhtov 2.10"
TMuonvue €xonsn 7.10"
Kévroo I'ng 4.10"
5,5 km pdBog Odhaooag 6.10°
Nep6 mupnvizou avidoaonjod 1.6.10’
“Munpéc” méoelg

Ynrepnieon oe: p (Pa)
Dudhn O, 150.10°
iy CO, 55.10°
Pudihy dwehipatog C,H, 12.10°
Alrtvo idpgvong 6.10°
dudin vypagpiov 510°
EAoonixé avtoriiitou 2.10°
Tlieon oe emupdvela Odhaooag ' 1.10°
[Mieon o€ #EVIRO TVEWVHL 2.10*
Ynrepmieon opyaviopod

Kapdudg (ovatoh) 1.6.10°
Kapduds (duaotoii) 1,1.10°
Apmpolag 12-14cmHg
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7.3 H vdgooratixr mieon xa o1 EQaOUOYES TG

ZvvnBioape vo v ovopdLovue vdpootat wieon avri yia VY00OTaTL-
#, YL vae yajoovpe, {ong, to mo oweio o ENGS VYOO, dhad To veps (v-
dwp). ‘Onwg %1 av myv OVOUAOOUNE, EVVOOUHE TNV TTIEON OV (LOROTY T0, V-
Y0t o€ %0e empdvewa e ™y omolo E0XOVTOL 08 ENaq] %ot 1) omola oet-
Aetan oo Pagog tove, To UYQ6 Poilonetan o noepla zat yi' autd de phGpe
TEOS TO POV YLt (hher €00 méoewy.

‘Orav 1a vyod Boloxoviar oe noep(a, 1 ehevbeon empaveld toug mogne
va elvan xdabem om ouvohu diivayn ov déxovrar. T vypd pxorc éxra-
OMS 0L TOCGTTOS 1) CuVohix] Stvau elvat To Paoog Twv pogiwy tove. H ¢-
hetiOeon emupavera vyodv oe Soyelc, ot OeEapeVES nau o npEg hipveg &i-
vou 0piEovTie, Mixon amdxhion €xoupe, Grav uhdpe yuo Odhaooeg xa yia
WHEAVOUS, (POl TEETEL VXL TUVUTOAOYICOULE HCiL mv emidoaon amd my me-
ooteogn g I'e. TTdhL, uwg, 1 emgdvewa Bewpeital Oy eddv opillovuia,
aov 1) exidoaoN o eivan apelntéa oe oy€om e 1o fdpoc.

Zmv ew.7.4 gaivetan doyeio pe vyo6 oe noeple. Ac gavtaoTovue #d-
TOLO TfHet Tov vYEOY e Pdom enfadot A xay pe tpoc h. To yjpa wepi-
hopfdveton avipeoa otic eonypéveg evdelec (Hhdpe yua zdroyn guotrd)
ra dEYETaL duvdpels and Gheg Tig mhevpés Tov. To TIjpa vYEOU LoOEEO-
mEl, Goa 1) CVVIoTaPEV) TRV duvduswy Tov déyetan oe vaBe drevBuvon &i-
va (o pe undev.

P.=P,

Ewdva 7.4: Yrohoyopds g mieong oe onueio Vypou

Ag aoyolnBoipe pe my wogpomic oTov xataréougo GEova y. Zg autd
Tov dEova €yovue; ) )
* T dvivaun F:l GIT0 TNV GTROOQULOL, IE (POQG TOOE Tt %At %o (o pe:
F = py A
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* T dvvaun F: a6 ToL OTEMUTE TOV VYEoU 7o PolorovTat ®aTm ard
o Tnipc. H dtvapn av eivan 1) aveidoeaom mg aviiotoyms my omola
déyoviaL Ta oTEARaT AT and oTdToTE fRlorETOL ad TAVE TOVG
(twipa vyEoy waw atpdopaiga). Eivar Fy = py A 1 F; = p A (agov
Béoape: pp < p)-

* To fagog B tov tnjpatog, mov eiveal igo pe B = € V (V = dyxog tov
Tjnaroc). To tujua €ygt ayxfjna ogboydviov rapahinienimedov.
Apc: V = A h. Eropévag, B=¢ Ah.

H wsopgomia otov dEova y odnyel ot oygon:

F“+ B-Fl — U
M P A+eAh-pA=0.

Me ™ BorBewe g oyéong (7.3) natahijyoupe omy:
p=p,+ogh C . (15)

H oygon (7.5) ex@odlel To Oeperiddr vOpo Tis vdQOOTATIXIG. H onpa-
olo, Tou lvan Peyah) yue Ta vYed, agou delyvel 6TL otV %UTATTAO MQE-
niog Toug:

e H nicon oe zdPe onueio »abapol opoyevolig vyeoy eEuQTdTm uévo a-
76 10 fddoc h Tov onpeiov and ™y eheviBeen empdvela TOV vYEOU (1 Pa
Bewpeitan arabe xaL yvooni).

e H moodmre vypoy, mov mepLéyeTar oto doyelo, rou To oyjpe Tov doyel-
ov dev naCovy poho oty Tynf ™ p.

e H Suagpopd mieong p - p’ avéapeoa oe dvo onpeia ov folorovial o€ -
O h »e h' avriotouya Poloneran (on pe:

p-p'=pg(h-h’) (7.6)

H oyéam (7.6) pmogel va yougel o amhd, av aSLOTonjoov|LE T0 aipforo
“A”, 10 0ol0, G EXOVIE UvapEQEL, onpaiver petafol] xdmolou neyébovg:

Ap=pgAh (7.7)
H oyéon deiyver 6t ) perafohri nieong avdpeca oe dHvo onpeia vyeov
eEaprdtar povo amd T dhegopd Kipovg Tovs.

H vdgootatiuij wieon xar 1) “véo0g Tov dutav”. Av yodyouue T oy£on

A Ah
&—F: =pg _ HOL PUVTOOTOVILE KIVITTO TTOU ROTEPCIVEL HOTUHRGQUGPL

(7.7) érou
: . Ah - . .
0 LYQO pe TaxiTTd: U= —= 1 TEAEVTOLN OYEON YOAQETUL:

Ap _
Ar oev (7.8)
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ATI6 zGmov £00) Eexivad o TooPinua mou amoxahlotiue “véoo twv du-
v, ‘Otav o dime, EQUOLTEYVNG 1) EMaryyEhpaTias, »atadivete HE PEYAAN
ToyUTTe v, vrofdiletal og peydhovg ouBuovs petafois mg mieonc

%% ) Ta agud mpdta wow 0 gyrépalos petd TUACLTTOOOUVTAL, |E UTOTE-

heopa va mporahotvran diatapuygc mov ayCovy and epgdvion faon-
#OUUS AL PTAVOLY OF EYREQPUMRA ETEIOOdILL, OF QAN TWV ArEWY Rt
oto Odvaro axdpa.

Ag eEaounBoipe

Wapovrovgenrdg evidnios yraméd oe Bdbog 2m zdtw and myv emi-
Qaveio mg Ddhaoous. Ze mow nieon Poioxetal, Stay mpoomabel vo o
Serolhjoel amd 1o Pociyo:

Aﬁﬂ"l: N kg

A6 T oy€on: p=p,+pgh (ue dedopéva p,=lat= 10“}? 0= 10";1?

HOL gglﬂ% )

N k
Botoroupe: p=10°'~ +10' X8 102 om=10' N 42101 28,
m’ m 5§ m’ ms
kg kgm N
T Sy '.- !: —_— =
ol ms: HTOREL va Yoope 1 e 1 = 0

Emoroégoupe otov vtohoyiopd g p:

N N

N
=10° = +2:10' = =12-10° — 2:10°p,=1,2at.
p=10 == +2:100 — = 2 10Ppg

Avruotpéyre Toloa o egdmuc: Ee oo fdbog Tov wreavol n mieon elvon 3at;

Ag oxeqrovue: Mijnwg dev moémel va pwtdpe: “oe 600 weydhn mieon
AVTEYEL 0 avBRMmvog 0gyavionds;” alkd : “ie oloug puBpotic égrace om
ueyain avnj wieon”; Loyder 1o idLo yua my tayima, yia ™ Osopoxroaoic
AOL, YEVIRG, Y10 GAL T PEYEDN OV ROTUTOVOUY TOV 0QYUVIONGS;

Artéomaope o6 aotvvomxs dehrio: “To avrtorivito Wiwtxic %or-
Ot THOV...... ue d0 emPdreg, yu AGyoug mov dev eEaxpiBddnxay, E€-
Quye a6 ™y mopele Tov xuw €xece om Bdiacoa. Muod Tig tpoondder-
£g Toug, dev natdgepay va avoiSovy Tig méotec”.

Zyokdore...

Zavayvovdpue ot oxgon (7.5). H yoagu arewévion mg (pe o h otov
dgova X #aL To p otov GEova y) qaivetal oty eix. 7.5.
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Ewdva 7.5: Merafoh g mieong pe to fdbog

Brémoupe 61, 6tay h = 0 (emgdverd Tov vyeov), €xovue: p = p,. E-
Ed@hou 1) ®hion ™ evBelag wottat pe TV wapdotaon: o g (Buunbeire dhct
doa elnaue yio T OYEoN v = vy + al xa Yo Y TaedaTao) TS U [HE TO 1).
‘000 peyahiTeQn TURVETTC © £3EL TO VYOO, T60O0 NEYahiTeon eltvan 1) #AL-
on, dnh. o amétopn N evbeie. Avté progel va pag Ponbijoer va oyedid-
govpe oTo (10 ddypappa toews evbeies ieoms - fAboug: yua To VEQO, yur
T OWGTVEUIE %o Yo T Yhureoivn (ne ™ Porjdea tov mivaxa 7.1).

Ac aoyoinfovue: Tlotiol eival yeudro péyol T néon pe veps »ul To
uréhowto pe Addt (ewdva mov Buuller To ravnik otig exxhnoleg). Iloo-
oraMioTe vo oyeddoeTe Ty Tapdotaon aeong - fabovg yw To ovot-
noL Ty wyomv. (Quunbeite: veod xat Ador dev avaueryvioviar).

7.4 A6 1o Bepnelddn vopo otig apyEs Tg vOHQOTTATIRIG

A. Agynj Tov ovyxowvevovviay doyeinv

ARG ™ oyfon (7.6) yiverar guveo 6t 08 Gha T onpele ov foloxo-
vran oto (d1o vypd #at oto (dlo Pabog h 1 wieon p elvan dua, ewova 7.6(w).
Avté odnyel oto oupépaopa 6t 1) ehetfegn empdvera Tov (drov vypov
oe ooMjves dagopeTizot oyrjparog xar eppadov Paong Poioxerar oto i-
do opLiovrio eximedo, e1n. 7.6.

Ewdva 7.6: Zvysowvovovvra doyela pe éva vypd
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Moorypariud: P1=p>
#au Pet0gh=p,+ogh,,
Goa h,=h,.

To mapandvm OVUTEQUoNT amoTele( tl’]‘r’hﬂ,gxli TOV GUYROLYOVOUVTOY
doyeiwv evég vypov. Eiva 1) o ki exdijhomon tov parvopgvon xau Poi-
OKEL EQuONOYI] O TOMES TeyvIneC nal TEXVOLOYIES RUTUOREVEL,

X

(o) (B)
Ewdva 7.7: Anuoveyia nidaxa ovBépunta(e) 1j pe eEavayroaond(p)

* O stidanag (ewx. 7.7): To veps avBoounTa () 1 pe EQaopoy dtivaunc
F (B) oynpariCer nidana oMy mpoondbeid Tov va grdog oto og g &-
hetibeone emqpdveins om deEapevii A. Etvau qaveod 6t o midaxag oty me-
olmrmon (B) eivar mo “mhovolog” and tov avTioToLy0 ™C TEpimTmonc (a).

Ewdva 7.8: Apreowavd myyamn

* Ta apreoravd anydadio : e ndmoro pabog ndre and To €dagpoc no-
&l va vdoyeL ot LOPOYGRO avdyeoa oe adudPooyae oTpuuaTte Tdve
®aL %Gt and avtd. To vepd pmopel va oyNuatioer Tidaxw, av 1 ehevibepn
EMPAVEL 0TO OTEM Eival YnhSTeQu amd o onueio yearonong. Av 6y,
TO VEQO avePaivel 0To €daqog te avthio i pe ®ovBd, mov aveBorarefaivel
ue m orjfewa fagotitzov (autd mou Aéue payyavomiyado).

To ragdmovo Tov aypdm): “To ®ahoxalol tov "97 éxava YEDTENON
010 YWOAPL Hov pe %6otog 20 yihiddec 1o nerpo. To vepd Bogtnxe ota
20 pérpa. Kau getog 1o vepd Pyalvel YAv@6. Elvan Brémeis xoved 1)
Bdraooa. Kahd xahd dev modhapa va anoofEom to ®éoTog ™ YEW-
ToNONS”. Ag mpoonabthjooune v eEnyjoovpe v atuyio Tou aygdn)...
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* To dixrvo vopevong (ew. 7.9): Ov deEapevég A, mov T0QOOOTOVY TOV
OLALONG, TO YOOELG 1] TV AN, Boiorovial 08 UGV (e #ATOL0 tpog foht-
%6 (m.y. 60m). N 1ig LLOVOXUTOLKIES 1) HETPOOA TOV veQOU yiveTal Xmig
uny vzt vTooTHEIEN. I g TohRUTOIR(ES GmeLTE(TAL 1) KOO vdpu-
vihiog A. To ounvire ov WTTANOWVETL [LE TV Ay - GTOTCUELTHOC B, pe 1o

Swiomjoto xadapiopot veeol I zat pe e GWAVOOELS.

Ewxdve 7.9: Aintvo vdeevong

Emotooq1] 0Ta ovy*ovovoivre doyela:

Exnt6c ané To. OuyzoWvmvouvTa doyElc Tov gvag vypoU, VEdOYOUY KUl TU
avriotorga do (1] ®aL TEQLOOGTEQWY) vypdv. Ty ewxova 7.10 gaiveta
owhijvag opjnatog U (voewdiic) ne SU0 VYO, IOV EYOUV TUAVOTITES O %L
0,. Ta vyod dev avaperyviovral, waL om daymorotiny empaveld Tovg (-
OTLYPEVY YOON]) OL TUETELS givau (0eg ot 000 OREM): P1=DP2

1 Pqt+0igh; =pytoghy.
h
Apu: *‘hl = *E;—z (7.9)
2 1

H ayéon (7.9) exgodlel ™) yevin agyn tov TUYROLYOVOUVTOV dOYEIWY
jLe d%0 vyQd %al SUTUTOVETAL 1 egijc:

g p

hi
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“Ta vym dvo vyedv (mov dev avoperyviova), mive amd tn dayo-
QLOTIXY EMIPEvVELD TOVS O TUYROWVOVOTVTA doyeia, eivar avriorpoga
HE TIS MURVOTNTES TOoug”,

Eivaw gavepd 6n yua Sha ta rapamdven TREMEL VO LOYVOVY OL T ard-
0 TPoUnobEoeLS:

* O eEwrepunéc méoeig 0to YHEO TOV OLYROVOVOTVIOY doyelwv va &i-
vau (0gg Yo Sheg Tig ehetiBepeg emupdveisc,

* To vyed (1 o vyod) va Poloxovral oe 100QEOTIC %o (o TERITT!ON
TV OO vYV) Ve pmy avaperyviovre. H wopponi VYOOV 7OV OEV Cvaiet-
yviovia, yeviud, odnyel oe Snuovpyic OTEWUATOY, 07T6 T0. omtoin To ®ubéva
amoteheftan amd évo vyos xawn TURVGTTA TOVg avEdveTan and mdve Tpoc T
#aTo. (BupmBeite 10 veEs %at To hddi oo momjoL ov GVOPEQUUE TTLO TV,

Owovopio zor ovyrotvevodvra doyeia: O OLKOVOULHOL GVaAUTES
oyohudtovv: “H aiEnon mg rynic Tov xavoipwy fo TEORUAEOEL Aot~
dwtég avarynjosis os Paownd €dn. To otompua hermovpyel drme ta ov-
yrowwvotvra doyela”,

ZYOMAOTE TIS EXTIOELS TOV EWBIXOY, 0 0TTOl0C TapopoLatel ™y Ty
vOg £(dOVS e To g oTijAng VYo

B. H apy Tov Pascal

Av om oygon (7.4) ™ Oéon ™ aTpoopupc e p,, TAPEL RATOWL
ahin wieon (1 av omy p,, meootedel xdmow dhhn ieon), 1 poogr m™mg oyE-
ONS TAQAUEVEL Dia. AuTl ompaiver 6ni: “omoradrimote eEnteoun] Tieon o-
oxnbei o€ VYO mov wopgonel petafifaleTon aperdfinrn oe 6ha ta oy-
peia Tov”,

H mapandve darimwon aroterel myv apyrj tov Pascal xau LOyVEL (vE-
Edomra and m dievbuvon petddoomnc.

H apy tov Pascal empBefaudveton metpapanind pe ™ dudratn ™S ELX.
7.11. Ta pavépergo eivar Goyava péronons e miconc (O avagepDotue
0" QT O ®ATO), % pe T forifewd Tovg dimotdivoupue 6T ot TMEOELS OF
Oha Ta onpela avEavovran zatd my due ToodmTa %GB Popd Tov avEdve-
Tou 1) wieon oto €ufolo.

Ewdveg 7.11, 7.12: Hewpapatvnj xar Oewpnuxi empPepaioon e aopic Pascal
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H Oewpnrun] vroonijoEn: Me ) foriBeic mg ew. 7.12 WITOQOVUE VL -
mpepardoovpe Bemonuizd my vy tov Pascal. Zto é;é[iolo E; eupadon
A, aorotipe dovoun F. To éufoko petaromiCeron ®atd &, meog mammpn a-
vayrdfovrag 1o vepd va uIoymE|OEL TEOC TA RATM OTO UOLOTEQO o®€LOC
%o va avopwBei xatd ¢, oto deEIG.

>10 éupoho E, eppadod A, aoxeltou ad o veed dtvapn F, xo petarom-
Cetow ®ard Ifz emiong. Ato quowd peyéln hamneovva ot dadiracio avi:

* O yrog V Tov HeTatomGpeEVoV vyou agol, 6rmg Eape, Ta uyod
givon aovpaieora. Ao V=V,

Ti Al'el -_—Agg'_\_ (7‘1[})

* H evégyeia Tov ovomipartos. Osmoavrag apeintéeg g Topeés, 1o €0-
vo twv duvdpemv F, zou F; elvan (dro:

WI=W',I
Ul F,f,=F:f,
) pIAI'eI:p.'EAE'gE (7.11)

Ané g oxéoeig (10) zow (11) poiveton ot

P1=P2 (7.12)
H napandve oyéon exgodlel v agyij Tov Pascal.
Metd v apyi Tov Pascal...

H woémra (7.12) pmopel v yoopel #ow £10L:

F F (7.13)
AT A
. A
! F,=F, ~A—2| _ (7.14)
F,

Bhémouvpe, dnhad, du epgaviCerar éva pnygavind wépdog F_; , TOU E-

Eaprdral omé ) oyéon tov epfadav Twv o euforov (aprel va €xovue
A,>A)). To ovprépaopa BupiCer o aviiotolyo rEEDOS OTLS UNKAvES ®at
OelyveL GTL PToEOUpE Vi £XOVUE 0TV TEYVOLOY (T TOVS hEYOUEVOLS OAAG-
RLAOLOOTES, TIS OUO®EVES, dnhadt], Tov avEdvouy (Trolhamhaoudlovy) ®d-
OO UL PeyeBog. Meprol amd avtovs efvar:

— T OTCTLAA CUOTHIOTA IOV CVEAVOLY TIE DLUOTACELS TOV UVTULEINEVOV,

— 0 OWOEEEVIOE TURHVAS OV HEYUAMVEL TNV EVIHON payviTizol mediov,

- 0 TOMUTAUOLUOTS QUTORVITTOV, TOV AUEAVEL TNV TdOoN TE pratapiag,
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Bowxdpaote, howdy, prpoord os exdfhmon yevixdregov qavoudvou.
Ag dovpe Tic mo EVOLUPEQOVTES EPUONOYES TS ooyic Pascal.

Blaise PASCAL (1623-1662): I'dJJ.oc giid-
00QO¢ xat pabquatixds pe jeyain xooopood
ota Mabnuarixd xa oty Pooej (vdpoorarti-
x1j). MeAétnoe ovornuatizd ta Oduara THS -
THoGpaiQixs mieans, allid &uve didoguoc amxd
TIS EQYaOlES TOV OyeTind ue T perddoon TS
zigons ava dudgooa onueia Twv pevotay. Avrj
1 TedevTala mpoogood Tov Poioxer moliéc Te-
XVIRES xau Teyvodoyixés eqaouoyéc.

Ewdva 7.13 Yopaviuxo meorijgo

Ydgavhxré meorijoro (ewx. 7.13): H oyfon tov epfadav Ay Ay o

2

ovo éppora E; nan E, elvad: A, = (h = Oenindg apuBpds okt peyadite-
1

00g ov 1). A6 m aygon (7.14) damordvoupe 6w F,>F,, yeyovic mov ga-
VEQUIVEL NEYARO Lmyavid #€000g. To vOQUUMXGS TLEOTOLO WTOQET Vet GTdoEL
A0 OE TYES YUow #ow tive ard 1o 1000 yu to upyavizs zépdog. (Ouundeite
o 0 “Inuuopgvog™ me vdBeong eiva 1) petarémon Tov enféhov. Avté ou-
Paiver, emeid 1 wiémra tov Eoymv Wy, W, avayrdtel to gewowoni va petaro-
niCer 1o €pfoio E; ok mepuoodrepo and doo Ba petatomatei 1o E,).

* To vdouvhnd meonjolo aEomoLeital o8 YemEyIRES Rl OF | SLOP Y CLVE-
®Eg epuppnoyés. H ovpmieon tov Papfaxiot zawn eEaywyi tov hadion and
my el avijrovy oty ot kamyooia. (lNa va Eégete: ora elaiotoifeia
oag meoopéoovy kg Aadtod yia xdbe 4 1j Skg elidc mov Tove mapadivere,
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avdioya pe To ei00g et pe TN TodTTA TS €AIdS). T EQYOOTAOL Pe-
oudg Propmyaviag aflomolelTal, ouyvd, 1o VOEOVMHE TEOTIOLO.

To vépuvAzd TECTHQELO YOVOLHOTOLEITUL XL OTOV vdpavird avupo-
tioa, eue. 7. 14. Edd n wieon 010 vyod (hadt) aoxeita pe m poribewc me-
meopévour aépa. Evioniote 0to oyijpa Tig EMUPAVELES OTIS omoieg aorov-
vran ot duvdpeig Fy zau Fy, mov avagéonzay mo xdve. Av dabeter n ot
»oyéveld oug autorivito, gpoviiote va tapaPoebeite og xdmoLo service
TOU, Y10 V0L SLUTLOTAOETE TS VIPHVETAL TO GYNICL YLCL TOV EAEYYO TS €-
Ewrteounic mhevpdg Tov dumédov, mg eEdTuong, Tov doyglov worahim (av
fyel) mau yio 1o Gdewaopa Twv @oUopEVOY hadiov.

Ewdva 7.14: Yopaviirds avinpotijous

Ta vopavird geéva: Zmy . 7.15 (a) gaivetal 1 apy) Aettovoyiag
TV VOQUVMREOY POEVIV GUTOXIVITOU e TV Tumu dudraln: puren divaun
F, oto éupoho urpot epPadot A, peyahn dtivaum F, oto avriotouyo peyd-
rov gnfadon B. Me 1o épfolo B ovvepydletan 1) tooyomnédn T.
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—

@) Z; Z

Ewdva 7.15: H agy Aerrovgyiog (a) zar ) hudragn ota vhpavird qoéva (B)

Zmv ew. T.15(B) epgpavieton oe wdtoyn pa “geahoting” eimévo Tou
ovomparog. X7 et my aeQimTmon eivar dBoXoko vo SiumoTioel xdmolog
61110 EPPadov A, Twv epférmv E, (og dietBuvon mov eivan xdbetn oty Su-
vaun) elvon aExetd neyelitepo and autd tov epfdiou E, ...

[Tpotov xhelioovpe o TepdoTio B€ua wov ouvdEeTaL pe TV aEy Tou
Pascal, ag doxtpudoovpe va #Gvoupe #Aolovg VIOLOYLOROUS CUOYETLONC.
Ze vdpuvhxs mEOTOL0 0 hGYOC TV dlansTomy yia Ta Epfola eiva
1:4. Nu ouvyroiBoiv:
OL MLEOELS Py, Pa
ot duvapes F, F,
o petaromioels €. &, na
o €0y Wi, Whr v ta épfioda Ey, E,.
[Toco elvae To ppyovind »€pdog ®aL TL ouaiver;

7.5 To vypo mov noepel aoxel duvdpeis...

I) Avvdpers oto Toydpata Tov doyeiov

To vypd mov Peioxetal e NEeuia aokel duvdnels oe Gha T TOLOIOTH
Tov doyelov péoa oto onolo poloxetan. Exeid| ae avnj mv maodyougo -
OOLOVNAOTE PEVO PE TIg OUVANELS AVTES, 1) UTHOOMULOLRY TTlEOY) YIVETUL -
Béarog maupamonmic. Avtd, puotrd, dg onuaivel GTL OTOV VITOAOYLOUS TS
ouvolirng mieong Ba mupouheleTan 1) TEOCY TS UTHOCEULOUE.

a) Avvapn otov opriovrio muBpuéva doyeiov oo vyEo mov npepel

Zmy . 7.16 gaiveton doyelo pe opildvrio mubuéva, to omolo TEQLEYEL
Y006 pe murvétTa o xow tyog h. H vdpootatuni nteon p, otov mubuéva ei-
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VO TQOPAVOS TUVTOU (dLat %a (om pe: pu = ogh (Eavadeite ) oyxgon 7.4).
H dtvapn F mov aonel 10 VY00 ®atarGpUEa oTov Tudpéva etval:

F=pA=pgAh (7.15)

‘Onog paivetal and m oyéon (7.15), fwvum; F eEaordra:

® o6 TN PUON TOU VYQOU, TOU UVILTQOCMTEVETCL (T TNV TURVETITGA TOU 0
& o6 1o EUPadGV A g emupdvelag Tov mubpdva rat

® o6 v andoraon h mubpéva - ehetiBepng emupdvelag vypov.

Ewdva 7.16: Avvapn otov ogiidvrio mubpéva doyeiov

‘Onwe gaiveron amxd o oyqua 7.16 zow amd ™ oxéon (7.15), n ddvoun F
Laotitan e 1o fApog Tou Yol IOV UVTLOTOLYEL OT0 YOUPUUOTHIUOIEVO T -
pet (opBoyoivio maparinienimedo pe faon eppadot A raw typog h). Aga. 1o
oyfua Tov doyelov xat 1o cuvolxd fdpog Tov vyEol o autd dev emnEEd-
Covv mv i g divaung F.

Ewdva 7.17: To “vdpooraried mapddoEo™ mov dev eivar mapddoko...

O Topumdve DomOTHOoEL eV EX(OV YIVEL U6 TOVS TEIQUUATIOTES TOO
e emoyic Tov Pascal, o1 omoilor ovépaoay vbgootanixd magddoko to pat-
vopevo g . 7.17. BAémovpe tola doyeia pe duapooetind oy xow e G-
vioeg roodtteg Tow (dov vypov, To thpog tov vyeol, dpume, #ut 1o epfaddy
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A e emedvewas Tov mbugva eivan ta (Hua YW TS TRELS EQWTTWOELS. Thorel
va. eiven TapddoLo, Lowtdy, 1o dn 1 divayn otov mubpéva eiv VToR

(To “mapadoto”, yia va efliaote axoiPels, mooxvre: afiaora ya o doyeio
I, drov  Stvayn F efvay Heyaiiiteon amd o Pdgoc Tov VYoo ato doyeio).

Karaljyoupe, howtév: “To UYQS mov noepei aoxel otov mubpéva Tou
doyelov OV TO MEELEYEL rutarGouen Stivaun ion pe to Pdoog puag opbo-
Yoviag onijig Tou yQou ue Pdon tov mubpéva xa o Wog Ty andorao
Tubpéva - eheiBepnc emgavewag”. To fdoog aurd Wogel va eivan (go pe
TO mEaypatixd Paog Tov vypo (doyeio A), rdtego (Soyeio B) 1 HEYU-
Mitego and avtd (doyeio I).

) Avvapn oe mAeVQLRG Tolywpa doyeiov and to UY00 wov noepei néoa
O€ QUT0

2T TREVOUAA TOLYdRaTe §0YE{oU TOU TEQLEYEL VYOO O€ MEEpic e Tody-
HoTa eivan hiyo duagogetind amd o elape yo tov mubuéve. Avtd ovpfoi-
VEL, exeWdI] 1 vdpooTUTI nieon (p = pgh) eiven duapopeTinn ora onpeia
TOV TOLMUATOS UE DLUPOQETIAG paboc h. H HUTAVOY TWY TMECEMY OV O-
O%El T0 VYRS 070 Tolywha delyver wa aiEnon axd my wyuj P, = 0 (ota om-
HEl TV AVTLOTOLLOTY Oy ehetBeoN empavew) uéyol ™ pEyom i P, =
ogh (ota onpeic Tov Toywuaroc ov Polonoviau oto »drw droo tou). Mmo-
QOUHE, €T0L, VO Moo Yict néon mieon oto mhevpoixo Toiyopa (on ue:

Pitp; h
P="3" =0g5 =ogh,

h ; . 5 F
Me h, = 5 ovpporioapue m péon andoraon and ™V ehetbeon emgpdven 1j

Y anéoteon tov zévipov fdoove K tov OHOYEVOUS TOLYWUUTOS TS THY
ehevbeon emupdvera Tov vyQoL.

H péon niteom pag ponda va EXPOACOVUE ahd TN néom Stvay yua To
TAEVOLRE TOlY MmN,

Cpo: s ﬁA=QgAhk (7.16)

A = euPadov emupdveras Tou ThEVOLLOU TOYDATOS TOU EQYETUL OF E-

TP [E TO VYEO.

1 WFi
h“ \F2

|
Tl
LL._

>
K \

®

h

Ewxdva 7.18: Katavowi duvipeov oe whevping Toiymue
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H zartavol] Tov SUVAREMY TOU €(0UY HEON i F aivetor omy vk,
7.18 %o aood o zoruxréouEn () xa S0 TAAYIES TAEVOIKEG ETUPAVELES
(B % v). ‘Onwg frémove, oL duvapelg efvar Tavrod »ABeTeg OTO Tl
wal auEdvovtal opahd, 600 ratefalvovpe ané mv ehevifeon EMQAVELL
npog Tov mubpéva.

Yrdoyel wamowo onuelo K', émov Bempovpte ST aoelTaL 1) HEOM Otva
me oyéong (7.16). To onpeio AEYETaL REVTIQO TOV TLECEOMV KL wooduvapel
ue 1o “révrpo Pagovg” Shwv TwY duvapemv Tov TLEVOLLOU CLOTHUIATOS
(mhevoird Toiywua - vYed). Amodewvietar 6m 1o K’ foloxetal og pdbog

2h
h'== andmy ehedbeon EMPAVELLL TOV VYQOV.

Lopmeguopating: Av Ohovue va WAooVRE Yo o pévo divapun oTo
TAEVOLRG TOTY WL, TOU VL VAL VTLTOOCMITEVTLRY VL0 TO OUVOAO, vt
e eivan n uéon dtvapn F mg oy€ong (7.16) vavto onueio epuEpos ™M
o K’

Ané tn Bewgio oty medEn: Ou duvanelg wov aorel To VYo OTU
Thevord Toydpate Tov doyelny xabopovy at dlevrohivouy TorAES

EQUONOYEC.

(B)

Ewdéva 7.19: Aoy herrovgyiug vdgoorpdfuhov xar xotaroviotioa

Tmv emrdva 7.19 gaivetan 1 agy) Aerrovoyiag Tou vdpoorpdfrhov (a,fB)
e TV HATAOVIOTHOW (TOTLOTIXOT) Yt TO yhootdmra (Yralov). O mhev-
oréc dUVAUELS Za oTLS Sl ouorevEg dnpovpyoiy Levyog Tov TOORUAEL
™V TEQLOTOOGH.
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Zmv ewéva 7.20 vrdpyel nelpapa dpoto pe qutd
mov emyeipnoe o Pascal to 1646. ‘Otav o KUTURODUQOL
owhivag YEIoe ue vegd, o Edhvo Papéh éonace, a-
(pOv oL Thevoixég Suvdpeic ota TOLLWUATd TOV elval To-
M peydhec.

Ewova 7.20:
To meipopa Pascal

H zataoxzevi tov goaypdrov, sindva
7.21, paoitetalr oy xatavowi duvdpewy,
OV AVUPEQUE o Tavm. Eival xataouey-
GOPEVa €T0L, GOTE va vadeyel avEnon tov
ThdTovg Al Thve TOg Ta RaTm.

Ewdva 7.21: ®pdypa

7) H ovviotapévn tov duvapeny amd to vyod ota Tougdpata doyeiov

To Bagog vyoot pe dedopgvo Gyxo Sev ETNOEALETOL, UOLHA, ad To oy
pee ov doyelov ow to TEQLEYEL. AUTO amodewvieTan pe ™ §ONom evog Cuyon
#ow 0dnyel oo e81ig eviuugpéooy ovurépaoua: H ouviotapévn dhov tov du-
vipeov mov aoxel to vypd ota TOLYHUATA TOV doyeiov efvar xataxdpugn
HE QOQA QOGS Ta RATO Xan WovToL pe To Pdgog Tov vyeov, (H e&ijyon tov
ovumeodonaros faoiCerar oty igogoomia dvvdusay xa oty aoyj dodonc-
avtidpaons. Mmogeite, av Oéiete, va aoyoinbelre HE TO Patvouevo).

IL Avvidpeis amd vygo wov neepei oe odpa Pudiopévo péoa oe autd

H zabnpeouw epmerpia pdg mpoogépet tohhd TapudElypata ot omoic
vroyalopaote my xagovoia divaune and to VYDO O oopa, TOV Efval
#otd £va HEpog Tou 1 ohdxrinoo fubiopgvo péoa oe cuTé.

BAgmovpe, my., avuzeipeva va emahéovy ot Bdhaoodw, ev Ou TEQL-
névaue va BubiCoviar Adywm tov Bapove Toug (Grav nahora €xouv, Gmag T
METAALGL, teYahiTeQY TURVETTE 06 TO VEOG).

Nuibovpe g xabe owpa yiveran shagoitepo péoa oto VEEO amd 6,11
aTov agoa.

‘Oha avtd delyvouy 611 10 vyp6 aoxnel dtvaypn oto oteped wou fubitetan
OE AVT6. AVVaN TOL TV TEQUEVOURE Vet €XEL O TOOC TaL TV, apoy
aiothon eival 6T To owpa €L THEW petwpévo fapoc.
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7.6 Avoon - Agyri Tov Agyumion

Ac dodpe To obpa A mg ewdvag 7.22,
mov eival prBiopévo péon ot vypd. To
odpa déyetal duvaperg amd To vyQo, o
onolec eival #dPeteg o€ vabe OTOLYELHON
gmipaveld tov. OL duvapelg Tov aozov-
VIO 0TV RATOTEQN TAEVEA AVTLOTOLLOVY
oe peyaritepes mMECELS, AGY® TOU HEYa-
Mitepov Bdfovg oto omolo Polorovral Ta
onuela ™ Theveds avTic.

Ewdva 7.22: Avvdpers and
VY06 ot fubopévo oreped

EmhéYOUnE OTEQED IE TQLONATIRG
gy, ewdva 7.23, v amhoronon wwy .
aygoemv. OL duvdypels otig 4 TAeVQES : RS
TOU OTEQEOY EYOVV T (POQA TOV PO~ T R 1"‘_}-
hefton aé Tig MECELS TOV VYQOU OE -
téc. H F, €yeL qogd mpog 10, ATW Kt
elvaL 1) CUVLOTAPEVY TV dUVALEWY TNV
wavm €dpa. O duvdapeg Fy, Fy ota
mhevord Torydpata eivan avribereg (a-
ot yua ®dBe onueio ™ puag Theveag
vmdoyel avriotoryo g dhing oe (0o
pcBog. Ta onuela, dnhadr, déxovra -
vd dvo v (da mleon). H divap ;
E,omv zG1o €dpa €1EL popd meog 1:1;; Fuerva 7.2:

TGve ran eivan peyaliteen ané my Fy, Yxohonopds 15 Gveons
agov Fy = pjA, Fp = pyAnaipy > p.

H cuviotapuév Ghov Tov Suvdpemy mov aozel 1o 1yed oto oteped elvae

rouToV:

hy

:

F = Fl = Fl
1 F = (pz-p)A = 0g(hy-h)A
1 F = og Ah,
omou h = h, - h; = tog orepeot

o = murvéTTa VYo,
Telnd: F=gV (7.17)

H oyéon (7.17) delyver ot
H ovviotapévn dvvaun eEogrdrar ano to ewdixé Pdoog Tov vyQovy rat
a6 Tov Gyxo Tov Prbopévov aregeot.

-

- - # # - d s
Emeidn n F €&t gopd moog ta advo, OVORAoT#E Gvoot) A, oL ETOUEVOS!
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A=gV (7.18)

Av hafovpe véyn 6t o Gyzoc V tou Pubiopévou otegeon eiven {dLog pe
TOV avTIOTOL(0 TOV UYEOY oL ExTONEL, M oy€om (7.18) umogel va youger:

A=PB’ (7.19)

6mov B'= Bdpog Tov extomanévon uyoou.
H oygom (7.19) engodter myv agyn Tov Agyyurjon:

“Kafe odpa wov Boioxerar oe vYEO mov noepei déxeTm 0vvaun
(o1 pe To Pdgog Tov vygoy mov ExTOmICEL”,

H aoyu diarinwon mg aoyic Tov Agyuwidn ray:

“Kabe odpo mov pubiterm oe VY00 Ydver and to Pdgog Tov Téo0 Goo
eivar to fdpog Tov vypov mov extomiCer”. Eivan gpavegd 6n ou §to dicery-
TOOELS TS apyTis elval Loodivapec, agoU 1o owpa “ydvel Bhoog” axoific
AGyw me dvmong.

H davwon epgaviteran eite To odpa sivan prOiopgvo okéxinpo oro vypé
elte €va Péog Tou, pe pia mEovnGHeoN Guwe: meémer N xatdren ETLPd-
VELO TOV 0TEQE0V va Poéyetar and 1o vyed. Av autd de ovppaivel xon To
0teped azovpd om fdom Tov doyelov, N ouvioTapévn dtivapun and to v-
Y00 EYEL pOQOd mQOg T vdTw (Bee ™) Aéyaue ROTWON) %KOL TO TTEPES OG-
AVETOL TOOC TOL KT,

(B) () (®)
Ewdva 7.24: lewpaparuai enahiibevon mg aoyric tov Apyyuion
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O Luydg ®on 1) dvoorn: Ty emova 7.24 srapovaidfovial 4 melpapaTo

eahiBeromg Tg ceyic Tov AgyLuidn.

* Ty ewmdva 7.24(a) 1 papdog dEyETML dvoon anxd To VEQO UL aVId-
1odideL pe (on duvaun avriBemg opds (dodon-avtidpaon). H wooo-
pomia tov Luyod yuhdet, exeldn To vyRo enaviCetar “Papirepo”. Ag
TO OREQTOVHE Alyo...

* Ty swdva 7.24(B) o Luydg woggomoioe oLy TOTODETHOOUNE TO [E-
v(iho ToTioL e T0 VEQS RAT™ U6 TO CHNL. Metd ) fiifion Tov oopa-
T0¢ 070 VEQG 0 Quydc ®AIVEL QOGS TO NEQOS TWV otabuov.

Amogia: Av palépovue 0TO xQ0 TOTIOL TO VEQOD OV EXTONIOTHHE Q-
716 T Bibion Tov arepeov, Ba umogovoaus va. T0 FONOUUOTOOOVIUE
(xau mide;), yia va amoxaraotabel 1) 100Qooma OTO Evyd;

* Smv ewéva 7.24(y) Polorovpe o amdvmon omy amopia MOV EX-
godomzre. "Exete dhhn hion va TQOTEVETE:

* Ty ewdva 7.24(8) npoonaboline vo emiPePardoovpe 6T 1 Avoon
OOUATOS LOOUTAL IE TO PAQOS TOV EXTOTULCUEVOL vypoi. H dvoon fol-
oxetan ané ™ dagopd A = B - B, 6mov B, B’ 10 ppog ToU OWPaTOg
OTOV GEQC AL OTO VEQO UVTIOTOLYCL.

Avtd ta 8o Paon Polonovrar pe ™) Poribeic Cuyou pe ehamiolo. To
Bipog Tov extomLGEVOU VYQOU HETOLETCL ILE TO duvapouetorrd Quyd.

APXIMHAHZ (287-212 7.X.): ‘EAdnvag pabuatixds,
QUOLROS *a ppyavizos o EEnNae oTis ZvaxovoES. Ocw-
0E(TaL Oav 0 UEYAAUTEQOS DETIXAS EMIOTIUOVAS TS 0L
drnrac. EnuavtixeTeoes TOOOPOQES TOV IfTay:

- Anédeike e To Tghino Tov wijrovs xdle TeQIpEQELas
mpoc ™) OLdueTed Ts eivar orabegd xar (00 ue
a=3,14156... Boifxe, enions, TI5 OYECELS Yo TOV VTOAOYIOUO
TOV Gy2OV HaU THS OMRIE ETUPAVELAS CAWY TWV YYOOTHV Ye-
wueToIGY oynudTov (opaipas, xvAlvoov xTh.). Ze autdy amodivetal 1
qodon: "un pov Tovg #ixlove Tdoarte', mov amyibvve o Poualo aTOATIOTH
Eroo va Tov oVAAGBEL, eve Elvve yeoueToxe Todflua oty duio.

~ [poadidoiae T1j qiion xar Tov TVEO yia Ty dvear Tov 0&xovial Ta oTe-
ped uéoa ora pevoTd.

- Emvonoe molAés amiés ppyavés (oylovs, Tooxalies #TA.) yia T METaxiv-
oy cwudtav ue ueydio Papos. Elme ) godon "A0g {OL e 0T %4l TV YoV
xvdow' (daoe pov, dnradij, uéoog va arabld xat Ba. peraxmijow ) yi). O
HIppavinES #au omTixés emyvojoeis Tov (rapafolixd #dromtoa #.d.) aiomnot-
1Bxav ad o oTéko Twv Zpaxovaey ato OET T6AEH0 e Tovs Pouaiovs.
Tov ovvodever 1 wropi] podon "Evonxa’, 1 omola axoiovbnae T doxi-
aoia mov tov exéfake o faothudc Iépwvas, o omoios Tov Giftijoe va eAEy-
EeL T YYNOLOTITA TOV OTEUNATOS TOV, YWOIS var TEoxaAEoel Lnuid o’ avtd.
O Apyunjone avaxdivie toyala - eve éxave 10 uadvio Tov — 1y Alon Tov
stooPhijuaroc avrikauBavéuevos Ty dvwon Tov veeo oto odua tov. To
TAOATAVE® O AXOVATIHE OOV XOAVYI] GO TOV EQEVOETY, TTOV ETOEE UE
gﬂi}ayméa weoifoii orovg doduovs tav Evpaxovody Boiappoloyavrag.

JUES ..
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Egoyaotouani ngéraon: S¢ eQyaoTiolo Puowiic petoiéTan mepa-
HaTixd n musvémTo otepeoy Papitegov and o veps, eidind uetdiiov
(.. pokipdov) %o vypoy (7.%. owomvetparoc). Xonowomowotvar o -
varvtrde Luyés me emdvac 6.24(B).

MetoiéTan to Bapoc B, tov pohiBdov otov afou xat o AvTioTOL)O
0V B, 010 vepd. "Exoupe:

B;=p;gV
, A1=B;-B,=0,gV.
(01, 02 0L TURVSTITES PHOMGPBOL HCuL VEQOU avtioToy ).
. ¥ B, 91
Boioxouvpe; B,—-B i

Agov 1 murvémta P, Tov vepou eiva Yvwonj (mivaxag 6.1), vroho-
Yovpe my murvétra P, tou pokifdov.
Metpierar 1o Bapog B, tou idrov “opuatiot oto owdnvevpa. H vég

avwon A, elvau: A;=B-By=p4V,
03 = murvémTR OWOTTVETpOTOS. AQd:
B _o
Bi-B; o4

Taoa E€govpe v murvémra o, Tov nokifdov, doa Bolonovue vy
aVTIOTOLYN Q3 TOV OLVOTTVEUHATOG.

Znuetwon: Tt xdvovue, av To ateped eivar eAagovitego and to vypd
(7.2 9eAids xat vepd); Mmopovue va akromonjoove Ty péfodo e dva-
ans, oV wEQLyedyaue yia to udlvBdo, uéve av to odua wov Exel munvo-
THTa [XQOTEQN amo To vepd "ouvodevetal” oto Pibiona and xamowo ue
QExETd HeyaliTeon TuxvdTyTa and to vyed (7). @erdos — udivpdoc). Y-
roywdleate yari; H diadixaota efvau, téoa, mo xoovofidoa xau n weor-
yoaq e mapaleimeTal.

H dvoon xa n mhevon: Snpavexs 6o yio ™ dpdon g Gvwong £xe
1 B€om tov onpueiov epappoyric me. To ONRELD (TS Aéyetal #évipo dva-
o AL eival 1o (u) omy ewéva 7.22. Exeivo mou €xeL onuaoia elval n
ayenx B€on v #évipwy Bagove (x) ot avdoeme (u).

Avtd ta dio %évrpa ovpsinrovy, pévo av to oopa efvar opoyeves (€xet
Ok mavrod my dra Turvémra). T va evromicovpe avrd to dvo onueia,
Bupduaore ot

To zévrgo Pdpovg vrohoyLetar epme eLxra, 6mog ovinmjoapue oty o-
vriotouyn evémra.

To zévrpo dvwone Poloxetar, av gavraotovpe 6t ot Béon tov Pubdi-
OpEvov otepeot (1 Tuijuatdg Tov) €Y OUpE VYOS, oav cT6 01O OTTO(0 £YEL
PuBiotei. Tote, To xévrpo dvwong elivan o ®EVTQO Pdgovg avtot Tov vyEon.

Ened ot dvo duvdpec (Bdpog xaw dvwon) eiveu avTiPEOTMES %ot (Tov
HETEOV (ot TO OTEQES LOOEPOTE(), OL TEQIITMIOELS eivan dio:

* Na €gouy (810 gopéa, ondte dev vdpyetl ouvolxrd oo,

* Na égovv magdhnhovs gogeis, 6ote oymuarovy To YVooTo Cevyoc
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duvdnemv. To oo, TOTE, TEQLOTOEPETAL XAL TO £0MTNIAL EIVEL AV (V-
oj 1 meorotpogy] odnyel o€ ATOROTAOTION LOOPQEOTTIAS 1] O UVATQO-

.

Ewdva 7.25: IIhevon whoiov(evotadiig wopgomia)

Ac mapamocoupe 1o mholo omy ewdéva 7.25, To omol0 emITAEEL OTO
vepd. 2 Béon woppomiag To PAEOS %ol 1) GVOOY efvan avtiBeTeg Ouvapels
rdvw oe @opfa Tov eival 0 dEovag ouppeTing Tov Thoiov. Av 10 mhoto
TAPOVOLATEL (X1} #A{oN, T0 A0S %aL 1) VO ATOTEROTY Levyog duvd-
uewv. H pomj Tov Levyoug (ag Buunbotpe my aviiotouyn TUQAYOUPO...)

Ewdva 7.26: [ievon cavidug(aorabis wopgonic)

BonBd oro va Eavayvpioel To wholo omy apyxi Béon Tov.
Twoc v B oavida mg emévag 7.26, Spng, 1) eEEMEN elvar diagopetin.
H oavida frbiteta #atd uxod i Tou GY%ou mg oto Ve %L YU autd 10
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REVTRO Gvmong (u) efvau OQUETA YUMAGTEQO (Tl 1O %EvTQo Pagovg (»). Zmv
Thdywe Oéom o Levyoc T B, A duovpyel pom ov CVOTETEL TV Oavida,

Zm vavm e avagEQetal o petraxevrgo (M), mov eival to onueio Topjc
dUo popémv: Tou popéa ™S AVOOTS %aL Tov GEove OUUUETOIOLS TOV OTepeot,

Fevirn) ovvOijxn evotdderag oy mhevon: Kdbe mheotpevo Boioxetan
oe evotathj wopponia, drav to HETA%EVTOO TOV (Ve o YMAG ot To #é-
vTpo fdpoug Tou.

Zmyv dvwon omopieta 0e1d eQuopoyhv émme 1 ®ivnom Twv vrofov-
ALV, oL Thatég deEapeveée, #OMOM waw N NEERC TOV Yoy ot Bdhaoo.

Ydpootatixol vrohoyiopof: Opoyevég odpa X Luyiter orov aéga B
= 40p, péoa ovo vegs B, = 35,3p na1 péoa oe dyveosrto uygt%
B; = 36,25p. Na vrodoyiotovv o TUAVOTNTES TOV OTEQEOV ROl TOV
GYvOOTOU VYQoT.

Adon:

To Bapog B; wotten pe

| B,=¢ V=02V | (1)

(0 = muvéTTa oTEQEOT RaL V 0 Gyroc Tov). H dagopd A | = B, -
B, exgodler mv avoon péoa oo VEQO How:

| Ar=0,gV )

k
02 = MURVOTHTU TOV VEQOU = 10"—"_1—%- .

A6 g oygoeis (1) zou (2) moonimreL;

B,_o_ B
AI 02 B]‘B‘r
y B,
o =g g
ke 40 k
Bgftmuupe: Ql=1{]3‘Fg3 -—4% =85][:..IT§ .

H dvoon Ay, eEdhhov, Tov odparog oto dyvaoro vyed elval:

B,
Ay=B|-B3=p:gV=0:g — .

0,8
B
nphaed A g oelB3
01
Bio;
B;-B;=—=
" I"23% "o
; (By-B3)
HOW TEMAHA; 03= B, 01
y (40-36.25)p kg kg
Bolonouue: Q3—4@— 8510 = =797.8 gl
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7.7 AeQooTtatini] ®oL GTROCQUIQLRT] TTIEOT)

Ou agyég mov avagepbnxay omy Y 5000TaTIAY LOUOUY ROl YLO TO -
oLa, EXTog amd myv oyon (7.4). Aev propoupe, dnhadi, va phdue yu T€-
Towe Hop@ic HeTafoh Tg TEONS 1e To VYo, Ag TAQOUE T TOAYHAUT
ue ) oepd: Ta aépLo aozovV TEoN Yio TOVS {S1ovg hGyoug pe Ta uyed.

L& #OTAOTA0N TOERINS QOXOVY TIEGT )oya Tov fdpovs Tovs.

L& aTA0TE0T] RIVIONG A0X0VY TEOT) 0T rougdpate eEartiog Tov Ov-
Y#QOVOEOY TOV [LORIMY TOVS UE avtd.

Tomxd delypa aeplov elvat o OTHOOPULRIXGS AEQUS O 0T0{0g, OTWS ei-
dogie oty § 7.2, aorei mv ATHOOQULQLAT] TTIEOT).

w Kevo

I r u

Ewdva 7.27: lgooeyyiCovrag o neipapa Toricelli

Evangelista TORRICELLI (1608-1647): Iraidc guot-
xdc, wabnriic rov I'akikaiov. Emivonoe weloaua yia
HETONON TS ATHOOPAIQIANGS TTEOS LUE T1) Ponibewa omijAng
vO0aoyUpoV. Ze QUTO OTHOMTIHE 1) AEITOVOYIE TWY %V-
DIOTEQWY TUTWY UAVOUETOWY Kl BAQOUETOWY. Meléry-
oe T dvvauf T pEVaTdY %at diarinwoe Bedenua
yia ™Y TRYUTHTE EXQOIS 1OavIXdY VYRdV amd doyEla.
Iodrewvs epaouoyés Pactouéves ato Bedonua Bernoulli.

O Toricelli (1643) aoyohjfnxe CUOTNUATIAG PLE TN PETONON TN ATHO-
opaupuarig mieone. To melpope mEEMEL VUL £YIVE nepimov dmmg delyVEL 1) EL-
wéva 7.27. O yudhvog owhijvag pe wirog 90cm yéuoe pe xabagd vdpdo-
yuo amahhaypuévo and vypuoia (ewdva 7.27 I). O owhivag avamodoyvi-
OTRE Ao #AE(OTIXE TO vOLRTO (%00 Tov % fubiomxe Oe aVOLXTY] AE-
wdvn yepdm pe vdpdoyveo (7.27 II). To ovompa 1W0opEdmoE TEAMARA OV
wordoraon mov deiyvel n ewdva (7.27 III).

Ti poxvmter ot To melpopa; Metd ) pétonon tov typovg h wov QG-
»m0o€ 1) oA Tov udpapyUpoy, To omoio fegbnxe h = Tocm, WTOQOUUE VL
CUUTEQGAVOUNE GTL 1] CTHOOPULOLAY TIECN LOOBUVAEL e TV Tieon mov u-
anel otn Bdon g onjin Hg pe tpog 76cm. Apa: latm = 76cm Hg =
760mm Hg. H povdado Imm Hg ovopdompre rymmuxd Torr, »al, EMOUEVWIC,
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ELOAYETAL VEQ povdda HETEONONME ™S Aiteonc to 1 Torr = 1 mm Hg.

' 6oovg eviragégovrar yia amodeiEers: Ag Buunfodpe ™V Ay
TS VdQoTTaTIRIG: 1) TTlEON) om faon e onfhne eivean P1 = Qug gh. Z0 (-
010 0piEévrio eninedo omy ehevBeon emgdvels Tou VOQAEYTIEOU TS Ae-
ravig n wieon efvan p, = P A0Q P; = p, %aut:

Po= QHggh

]
o =13600, = g=10—,

(7.11)

Av avtiraraonicovue: Op=13.6
; kg . m
h=76em=0,76m, Polonovpe:  p,=13600 e il < 0.76m
3 N - - -
®or p,=1,033-1(¢ ™ (v my omolw elyape avaggpst omv § 7.2).

Lxéyeig non oydha na 1o meipapa Toricelli

* Ilavo ané ™ onjiy He oto owhiva e ewndvac 7.27 111 vy OapETaL
1 AEEN “nevd”. Avtd dev eivan andhuta OOT6, agot vdoyouy atpoi
Hg. "Eva ané ta mpoodvra tov Hg, duwg, eivar 6t n nifeon mov a-
0%0UV 0L aTpol TOV OF ovvnBuopéves Bepponpaociec eiva ol Lz,
WEYOL apetéa (o€ oyéon pe m™mv Pa).

* H onjin Hg oto owljva, mov mv ovopdtouvpe Pagopergun, eivar (Sio
aveEGOTTO 0T6 TY EmUpaveLa Bdong, amé ™ popen wow ané ™mv ®hi-
01 ToV Swhijva (ewdva 7.28). H sErjynon eiven dpola pue avmy wou
duioape Yo 1o vdpooTaTHG napddoko.

Evxdva 7.28: To vog g Bagoperprnric onijing dev ennpedteran and TNV emupd-
vew tg faong, amd tn poogri xo and Y ®hion Tov coljve.

Edroyn amopia: Tati o Toricelli dovheye pe Hg #au 6y pe vepd, mov
EDvaL #au 10 @BNVETEQO %aL TO Mo drededopgvo vy00;
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k
(Xonowomonjote 1 ayéan (7.11) yia 10 vEQO ue Q= 10° ?ng_; xat foelre

o Bypog h wov Ba eiye 1) oTIAY TOV. Syokidote...)

7.8 H arpooqoigu Tieon eEAOTTOVETOL fe T0 woc.

Eidaue 61 ot vyod 1 7ieon GUEGVETOL HE TO pdboc. Av 1o dovpe avri-
OTEOQ, 1] TEO] TOVS HELDHVETAL and Tov mubuéva Tpog ™y erevbepn emt-
qavewa. Exel, opwg, n uetapolij axohovbovoe evbeic yoapup oto did-
yoapa Tieons - fdboug (xova 7.5).

Kot oty atuéopaia 1) Tiean e aTTdveTal and ™ faon me afLag
onjlne (€dagog) mpog To. dvm. Mévo stov oo 1 perafohr diver xapmi-
Jn oto dudyoapupa aieong (p) - vyovg (h). Avtd ovupaiver, emeld n wv-
wvémTa Tou afpo dev elval otaber ue my avEnamn Tov Wpovg, agou -
LaTtdvetay, 6o avepaivovpe. Tra vyed, avribeta, Bengioane otafe
TorvéTITa Y 6ho 1o vyed. H petafoh mg ATUOOPULQUANS TLEONS UE TO
pog aiverar omy Ewmdva 7.29.

Ewdva 7.29: Metafolij g aTpoogaioutic ieons pe 10 Wpog

H ehdTreon TEoNS RO TUAVETTAS TOU ¢, 600 YnAGTEQ® foworduaote,
€y €L TOMAES YUOURTNOIOTUHES OUVETELEC. OuunBeite exQOAOELS OIS AUTES:

“Eyel napdlomdBeia zon eV mOETEL Vi PEVEL OF uéon pe pueydho vpo-
HeTo.”

“KaBaig avepaivaue otov Magvaood, fothooay e agud pov.”

“H opeipaoica ota Inakdie, tdve ord %Amolo vpopeTeo, Yivetal eEaL-
QETIXG ETTOVI YLCL TOV OQYAVIONO.”

AE{Ter va avagepfoty AMyeg amd TS YOQUATOITTURES EQUONOYES TNG -
E£Q00TUTLAG:
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To wroné meodpergo (e1x.
7.30). AEwomoteitan yuo ) pé-
TONON TS COTNOLOANS VIEQiE-
ong (6mwg oyohdoaps »aLyie M
TOV a€pa ot ehaonird). O ae-
pofdianoc TorobeTeitol oto-
Bepd oto Poayiova tov yepLon
(aprotepov, dote va eEetdle-
TUL apTnEic 2ovid oty xap-
did). Me to ovpwmeoni £ yepi-
Covue tov aepobdhapo éuc 6-
TOU 1) WEON VL PNV EMTEEMEL
O0T0 OQUYPNS va axolyeTal
OTOV %ap7é ToU YeoLov. Agpal-
pOVNE, PeTd, afpa [E TOM -
%00 ovOud pe m Porileie Tov oprtijoa. Kdmowr oty axotyeta wdh o
OQuUYNGS, e, ToTE, PETodue ™Y apmotax mieon pe m foridewa oring He.
Agpe én perprioape ™ “peydin” mieon, mov Ba mognel va eivar 10 - 12 ecm
Hg o toug véoug =au 14 - 15 em Hg yue toug peorjlrec. Av ouveyioovpe my
agaipeon Tou afoa, 0 oguynds rdmow oty “Eavaydvera”. H migon mov
HETQAUE TOO, 1) “Yopnhi”, héyetan wan ieom xapdids. O epmelpinds Timog

Ewdva 7.30: To wargixd meodperpo

V1oL TN peYGR p %o ) P TEo EIVAL: Pyyyeq= El%"ﬂl +lemHg. Av dev

mEoxMPeL TEToo CevydpL Ty, (owg Teémel va. oupBovievtolpe yiarod.
(Extog av peronthjxaue oe otyuj vaeoévraons ij aiinviag if vorepa and
Tolvgpayia).

To owpave (g1dva 7.31): Xonowomoieiton yio pe-
Ty {oeLs Jurpahy mogonjtwy vypwv. Av 1o yeplcovue
HE VYEO amd doyeio nau wheloovpe pe to ddrTvho T0
AV GVOLYL, TAQUTNQOVLE PLKEY] TTWOY TS oTdo-
UNg, ®oL PETA 1) EXQON OTApATE. AVTS onuaivel 6TL To
VY00 OTOUATNOE Vi TEPTEL, GTAV 1) CUVIOTUREVT) TWV
duvduemv éywve o pe pndév. O duvapeig elvar: 1o
Baoog g otiikng, n dlivaun amrd TV ATROCPULOLHY
wieon py ®ow N aviiotowyn and v xleon p, Tov mayL-
devpévou afpa.

Av mdrte v avdlvon aipatog, Ba deite 1o KO-
proidyo va tomtoBetel e oupoive og yudhovn Thdra M-
YO und 10 alpo Tov oog agaipece. Avolryorkelvovrag
10 dvm dxpo pubullel Ty moodthTa TOoU VYPOU Tov
Béhet. To oupavt, TOTE, AEYETUL OTOYOVOUETQO.

Ewova 7.31: To oupavi
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0O oigovag (ewdva 7.32): Me av-
TOV WTOQOUNE VO LETUYYIOOVUE UEYU-
Mitepeg moodmTes vypoU at’ 6TL ue 10
oupavt . £10 olpuva, OGS, TEETEL VU
mpoonynfel Todfnypna Tov afpa PE 10
otépa. “Yorepa 6ha eEehicoovtal o-
pakd. H expon ovveyiCeton €mg dtov
0L MEGELS OTO UVAOTUTO ONUELD TOV O~
Mijva yivouv {oeg. '‘Oco g€el to vypd,
1o tpog h, orov tpogoddm T peyah-
veL, doa n mieon and aELoTEQd (p,, -
gh;) prpaiver. Zuyyodvog reaiver
10 tyog h, otov vrodoyfa Y, doa n
nieon amd deCid (p, - £h,) neyahover.
Kdmoww orypni ow o méoeig yivovan
{oec ®aL 1) expoN| oTUpaTd.

:

= i DS M

]

H wroua] ovpryya (ewedva 7.33): Ag iy avage-
QOVLE OV ¥ONOLUOTOLETOL, ENELD ®ATOLOL POPoT-
viul 1o “towmijuara”! Iaviog, 1o avéfaoua tov
eufohov oiver diEEodo oto duahvpévo aépa va ®ivi)-
Bel moog Ta ndve., ‘O00 HEYUMIVEL 0 GYROS TOV, i~
2OWIVEL 1] WEON Hall TO VYO emmpeielton avepdto-
vrag T otdBun tov. To avriBerto yivetal oto roté-
Paouc Tov epforov.

Ewdva 7.33: H worpung
oUpLYYd

O mvgooPeoriipos (ewdva 7.34): O Timog Tg ewd-
VUG LENOLHOTOLETUL 08 #AELOTOTS Yhpovs (omitu, au-
Torivta #th.) Me amtétopo wrimpa oto xdhopuo K a-
VOiYEL TO OTOWO TS QLddng pe droEeidio Tov dvBpaxa
o€ peydhn rieon. To vypd, ouvvibng dudhvpa ahatotiyo,
exogevoovietan pe poper phépac.

Ewdva 7.34: O avpooPeatijoog
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‘Ogyave perpnons s vepootatuaic mieonc

H aggootamun aieon, yevind, petguéta pe o pavépergo (ewova 7.35),
ot omota duuzpivovral ag diio Timovg:

—ﬁg@ T, _.,r__:---'_:-! — P B S
Ewdva 7.35: Avouytd xar »hewotdé pavéperpo.

* Zta avountd paviperpa (eux. 7.35 a): To devtepo ORELOC ElvaL avoL-
%10 (T0 mEWTo €101 WL chhudds efvan), yio va sLodyeTaL to afpLo mov Ha
uerenjoovpe. H duagopd ntleons py - p,, eéva 7.35, (pa = n mieom
OV aeplov xatL p, = UTHOOEAEUAY TiEoN) L0OTTOL ue v mieom (eh,)
s ovjing Hg typoug hy van eidixot Pdoovc e.

* Zta xhewrtd pavipetoa (ewx. 7.358): To devtepo onéhoc eivar xheword
®oL 1) wieon wave awd m onjin Hg ot avtd efvan apelntéa (“xevi™).
Twoa n wieon p, Tov asplov petgiétar amevbeiug pe 1o Mpog h, g
onjing Hg (ps = ehy).

Ewduxd yio v atpoogaipux ieon yonowomolotvia o Bagdpetoa.
BaoiCovrar o dio pebédovc:

® Zta dpeon pérenon: Ta Paoduetoa avtod Tov Timov Aettovpyoty
Omwg ®vow T pavopetpa. BaoiCovrar otov vdedoyvpo. Ta mo ov-
ynbopgva eival o Bupdpetpo Fortin xal 1o oigovoeldés, emdva
7.36 (o) #au (B). To mpdito poudler va eivar mo mokimhoxo axd 10
arho, addd €xel €vo peydro mheovénmpa:
Oe omdel eixoha vaTd T PHETAPOOE, G
Prémete nan ad TV RaTRORED TOV,

® v éupeon péronon: Ta fapdpeton au-
TOU TOV THTOV HETOAVE TNV GTIOCQULOLA
mieon and ta anoteAéopatd ™me oe evai-
obnta viard. Eivan ta perallxd Bapdpe-
100 ®au eivon ehagped (helmer Tioa o "Pa-
ovc" Hg) xaw evpetarivnta (eméva 7.37).
H atpoogaipxi nieon petpiétan amd my
MUOAUOOYPWOT 08 ratdiinha netahhind
EMAOLCLTCL,

Ewdva 7.36: Bupdperpa
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Ewdva 7.37 : Aopr] »ou popgrj ovvijfopévon fapdperpov

Sy ewdva 7.37(a) gaivetal 1o fapdpetpo érmmg To frémovpe eEw-
tepud. Ty ewdva 7.37(B) €xovpe "avoiEel" to dpyavo rat oty 7.37
(v) paiverar amhomompévn 1 ecwteprr dudraty Tov.

Me ®oardhnhn enéxtaom 10 petahMzs Papdpetpo wropet va yivel fo-
poyedgog (agov o devitepo ovvbetixd pag AEEns eivan "yodgog”, meoiué-
vouue xarayoaglj Twv HETorjoewy xdmov ot yaoti, ot @iiu xTA.). Tohpo €-
YOVUE %Ol TUUTTUVO TTOU TEQLOTOEPETAUL PE MROAOYLUHE P OVIONO HOL KO-
Mirreton eEmtepurd amé @UALO %aOTION OTO 000 CVeyOAPOVTUL HEQES
#ow weeg. ‘Oha avtd gaivovron oty ewrdva 7.38.

Ewova 7.38: Bapoypdgog
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Hogaderypa: Aepéorarto éxer ovvorns 0y%0 V = 60m’. To megifin-
o pati pe o eEapripara éxovy pagog 750p. O aepobdlapoc mepiéyer
vdpoydvo. Ov ovvbhjxes eivar Téroles, dote ot TURVOTNTES VDYOYGVOU
®oL a€ga va eivar 0,09 xox 1,3 (070 S.1.). Me mowa dbvapn ovuyaverm
TO CEQO0TATO;

Avon),
H avuypornan dvvapm F Sivetan ané ™ oy€on;
F=A‘BO}‘

Omov A=p.gV
(0 = mMURVOTITCR VOEOYGVOL Ray B, 7o fdpoc tov eEagmudrov).
Apa: F=0,8V-(0gV+B,). '
Tehnd: F=(0,-01)gV-B,.

4 kg m 3
Boiorovpe F=1,21 = -10—3_,~ -60m™-7,5N=718,5N.

(H povada murvémras oto S.1. eivan % ®ow 1p=10"kp=10°N ).

Ilog Mivovpue aoxrjoeis otatunic Tov eevotav: Onwe puaiveta ond
Ta Aupéva tapadeiypara, Tov meonynxay, vrdoyovy o yevinéc xa-
TY0Q(ES AORNOEMY OTATIRIC TV PEVOTMV:

* Aomijoeis Bacwopéveg onig méoec: "Eyouvv w¢ Baowms dedopEvo 1f
Unrovipevo my vdgoorarn 1 my aegootatik mieon. Tty wpw mei-
mrwon dovhevovpe pe ™ Bepeldon e&lowon mg vdpooTaTLIC %o TV
ay Tov Pascal. Zm) devreon mepimrwon aELomoloviie To dudyoaupua pe-
TAPOMIS TS ATROOQULELXYS T(EONE E TO VYOC, %ot TO nelpapa tov
Toricelli.

® Aoxnjoeis Pacwopéves onig duvdpec: Edo ULtV 1 agy Tov
Agyumidn (o teourtdoeig OTEQEOU UEOQ OF QEVOTE) %at 0L dUVApELS
ota mhevowrd torydpate. H mo ovvniopévn popgn aoxjoemy eival
avt) Tov "pawvdpevov Papovs” atepeol uéoa ot pevotd. Tdéte Bopdpa-
ote 6T 1) Gvoon eivar 1) duagoed Tov Pdgove Tov OTEQEOU £Em 0o TO
QEVOTE ®uL PE€ow O auTo.

7.9  Idovird xow moaypotind pevord

2TUG TOONYOUHEVES TUQUYOAPOUS HEAETIiOCE T OTATUAY] TV QEVATAV,
‘Ortay to vypd Bempotvran axivira (Yut ta afoe tétola neplmTmon dev v-
TAQYEL TAQE NGVO OTO ATOAVTO PNdEY TV Oepuoxrpaoidiv), de pag ama-
ayokel ouviiBog TO EpWTIA: “OUNTERIGEDETAL WOAVIXE TO EVOTO 1) Gy,
Yadoyouv, Spme, pawvéueva 6ov to spdmuc tnrd amdvinon. Idavird v-
704 OgmEovvTaL exelva Yo TaL 0ol PToeovuE va OeyTOULE:

@) TOAD KEY] CUPTLECTATNTCL.
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B) apelréeg duvapers emags avapeca oto VY06 %Ol OTO OTEQED LE TO
omofo yerrovetouy (duvapers ovvageras).

v) amovoia SUVAREMY avaREST OTd uépLa Tov VYo (duvdpelg ouvo-
xis)-

d) amovoia a0 avrioTaong »atd Ug ZWHOELS OV YivOVTOL PEOC OF
autd.

g) orafepr CUOTUON TG #IVOUREVIS patog Tovg.

ot) EMhewpn oTEOP iAWY RaTA TV %IVNOY TOVC.

‘Onwg PAETOVNE, 06 TIG TAQATAVO) LOLOTITES ROVO 0L TELS TRWTES (L,

B, ) avagégovrar omv NEENc Tov vYQO.

Eiveu mapddenym to 6Tt Oev eA€yyape autés Tig 1dioTTES WS Twoa; G-
wodvrac 1o vyos Wdavixd ota vOEOOTATIRG PaIVOUEVA OEV ENANE T1] ov-
varoTyra va avageoBovie 0To TQLLOELOES QaIVOUEVO, TO omolo ogeiletat
oTIC SUVAUELC TUVOYIS XAl OVVAPELAS. AS TEQLOQIOTOVHE 0TIV dievxoivi-
an 611 agopd To avBépunto avéPacua vepov awo To doyelo oe TOAD Ae-
716 owhiva mov fbitetar xaraxdouga gt avtdv. Kat ot 10 avéfaoua
TOV VEQOD A6 TIC QICES TWY QUTAY OTA O YyAd onpela TOUG amotedel
| ™ qUAVTIXGTEQN ATOOEIEN QUTOY TOV PAIVOUEVOU.

7.10  Avvopxi tovirdy vypav

7.10.1. Porj »xon tapoyy

‘Ortay €va pevoTo ®velta, Aue 6T vTdpyEL o
%(1L TO PEVOTO amote el sedio porjs. H porj pmopetl va
givar péviun (1 otpoTy), GTay N TaRiTTE TWV pHo-
oiwv o #dfBe omueio eiven Tdvre dua (dev Evvooje
7o ravton (dua). Av 08 oupfaivel cutd, hdpe
otgoprraddn (1 TvpPddn) eorj. H perém mg zivnomg
1OV Y01 dEVROAIVETAL, (v DEMOTOOVNE TS Yoap-
néc porjc. Zmv ewdéva 7.39, my., PrEmovpe Tg youu-
éc porjc Yo dio vypd SLoORETIROT YOWIATOE TTOV
dev avaperyviovral (owizn nekdvn #al VEQo).

Ewdva 7.39: I'poppés
0o1jg i do vyed

Kupika pétpa

Ewdva 7.40: To yveoté pag gokd Ts etoupeiag vopevong
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“Eyovpe ovvnBioel va wkdpe yur xatavdhoon vepou xal, guotkd, ava-
(peQopaoTe otov Gyxro. Eivau to péyebog mov petpd to “pokdt” TS ETULOE(-
ag udpevong (EYAATI yu my Attixi) (ewdva 7.40).

Omnwg €xovue eEnyijoet, Sume, oto »eq. 5, Torhéc gopéc yoewlopaote
0 QARG petaBohic namolov peyéBovs. Eva Oépara Tov ovbntdpe UVOUPE-
QGoTE 01O QUONG pe Tov omoio yivetal 1) poY| Tov Vypou. TTdoeg gopée de
damotwoaye 6L “n gon efven peydin” 1j 6T “ue 1o otayovoueTpo Pyaiver
T0 VEQO et ) Povon”! To péyebog mov exgpodte to uBud petaohic Tov
Oy®ov vypoU eiven 1 agoy IT:

H:l:
t

(7.11)
V = dyrog vyeot mov tépace and o diatop| cwiijva ot yodvo t.
Hoooéyovue:
H mapoy exgodleron oe mT‘ (oto S.L.).
H oyéon (7.11) propel va yoaget:

M=A-v (7.12)

(€yxovrag vadym 6u V = A € zw i =y €va Tjpa vypot pe epfadiv
paong A ra pirog ¢).
‘Onog gaiveran amd m oyéon (7.12), 6tav n porj yivetw pe otabeo ma-
ooy, ewdva 7.41, pwogoipe va ypdpoupe:

1 =11,

Ewdva 7.41: Porj pe orabepr] mapoy
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H oyéom (7.13) ex@palet 10 YOpo TS GUVELELNS KoL EXEL HEYGAT ONU-
ofo yuo Ty ®atavopr] TV TauTiToy o8 cnljva tuyaliov oxiuatog.

Ag QuunBoviue: TIGOES POPES UVUYHUOTIAUIE VO HELDOOVILE TO GvOLy-’
o Tov owhjve rotioparog (méovrag pe To ddytuia), yua vo fyaivel o
VEQO HE peyahiTeEQN TOgUTTA;

7.10.2 O Népog tov Bernoulli xo eqappoyés tov

Me 10 vdpo g ovvéxewag vohoyiCovpe Ty Tattta o ®dBe onueio
vypov, av petprjcovus ™) dwatopr A Tov ocwhijva mov avaotoryel oto ov-
peio. "Exouvpe, 6pmg, TapapeMioel o faoixd néyebog yua T CUNTEQLPOQE
TV pEVoT@V: TV mtieon. Emyewpotpe dto mewpdpata dleQeuvnTird.,

Ieipopo 1o

Zra onpeia 1 #ow 2 Tov cwliva pe vepd mou p€eL, emdva 7.42, dmov ou
duatopéc eivan dagopetinég, ouvdgovral dio owlnvdria pe To dhha drpo
toug Prbuopéva oe monijoua pe vepd. To amotéheopa alveTal oty erdva.

Ewdva 7.42: llewapanztj empefainon rov vépov Bernoulli

To tpog tov vepou ota dio omhnvdxie dev eivar to (dlo. To peyohite-
00 Mpog oto cwinvax I deiyver St n wieon ovo onueio 1 eivar pikpdtepn
and mv avriotoun oto onpeio 2 (p; < p,). 1o onueio 1, Spwg, Exouvue pe-
yaitepn TopimTe 0ovg and cumiy oto 2, agol oto TedTo onueio 1 Siuto-
W elvar uxpdtepn.

Lvpnégoopo: Ze vypd mov péel péoa o owhjva, 1) T(EON OV EMHOM-
Tel 08 oNuelo Tov PEVOTOY eival Jun ExEl TOL 1) TaUTITO TOV VYEOU Eival
peydin (von avriotpoqa). Tnv tieon avi, otig exdpeves mapayodgoug, Ba
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TV OVOUGLOUIE OTaTLX,

Heipapa 20

2my ewdva 7.43 emavahapfdvetar 1o mponyolpevo el yio owhijva
oe mhaywa O€on. Emdiwgr nag etvar, 1o, va dotue v en(dpaom Tov 1-
Youg antd eminedo avapopds (.y. To €dagoc) om ortatur sieom Tou vypov,

Ewzdva 7.43: Exibpaon tov vyovg ot oratizg mieon o€ onueio vypov

Zrapatdpe ™ o1 Tov VYot xheivovrag To SeELG droo Tov cwljva e
TV ekdun. Bhémovpe 6T ta iym 1ov vepon ota cwlnvdnia eivon duagope-
nrd. Exel mov 1o vyog and 1o £dagog sivar wxgd (onueio A) 1y otoTx mie-
om elva peydin. Av o cwhijvag otpagel oy optlévria Béon o agicovue
elevbeon m pov, fAémovpe, 6mwe o oto 1o melpape, peydln oranni wieon
exel wov N TogimTa elfvan . Ow méoeis dnhadn ota A, T eivau ioeg, evad
oto B, 6mov €xouvpe peyahiteon toyimta, 1) otomx wieon eivan juxodteon.

O ovvdvaouds Tov Telpaudrov €deiEe ot

"H otatin tieon oe onpeio eivar peyalvrepn, dtav 0 taydtyra
TOU VYQOY 0¢ auT6 eivar pxpdteen (peyalvreen diaropti) 1j dtav to
onpelo eivon yapnhitepo vyopeToind”,

Aayointhizapue, howtdv, pe tola eidn méoswvy yia ®dds por vypol oe
owhiva Tyalov oyfuaTtog ko Thdylo:

Tn otatues mieon p,, mov epgpaviCetal aveEGomra ¢ 1o av 10 VY6 %i-
veiton 1j 671 EpgaviCeran og Ghovg Tovg oohijveg, opifévitoug naw mhdytove.

Tn dvvapuani mieon, sov ogeiheTan oty Togim TR TOV PEVOTON OTO £E€-

: I
talépevo onuelo xow exqpodletal and m oyéon: ps= = OV(p = munvényta).
Ty vyoperoun mieon, mov oyetiletor pe to tipog h Tov onpeiov and

#amolo enimedo avagopds. Engaviletal os owhijveg tomoBempuévoue mhd-
Yo, oméTe Gha To onpele: Tov de foiorovrar oto o hpog, YrohoyiCetou
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and m oyéon: p,=ogh. ’ ‘
O Bernoulli amédeiEe Bempnurd wow Telpopatd 0t 1o Glpowopa twy
UV MECEMV Elvan otabepd:

Pot % ov’+pgh=ortab. (7.14)

H oyéon (7.14) eivar yvmoni og vépog tov Bernoulli. (H fewpnux d-
16018 Paoileran om damjonon mg evépyeiag). O vépog wyver yio Gha
10, LOOVIRA DEVOTA %l €xelL TOMLES EVOLUQEQOVOES EQUONOYES, TOUATIRES
HOUL TEYVOROYLRES.

* Maxoud amo “rovrpes”. O yvoorol avieyoviopol He e cuTorivita i-
vau €101 %L o emxiviuvol xau avenitpentol. Aelte ®oL Y aepodu-
vaui mhevod Tovg. ‘Otay T cvtorivTe 1o€xouy mepdhnho ®ou o€ -
20 aGoTaon HETOED Tovg EAROVTIOL, %L aElhelTa TAdYLO OByRQOVON.
O aépog avAPEDT OTC CUTORIVITIC %IVELTOL pE peyahiteen Taydmro and
tov afpa otic eEwtepurée mheveée Tov. Auté ovpPaivel, enewdi 1 daro-
Wi oTov eVOLAUETO %WDEO EIVUL UROGTEQT), KOl ETOPEVIS, LOKVEL O VOROG
me ovvéyeas. H vpopetown mieon eivan (due o€ GAoug Toug Ymeovg Y-

JUo
00 o7rd T crvToriviTen. Asé ™ oyéon (7.14) mpondmteL: p,+ 5 ov =orab.

Apa otov eVOLAUEDO YOO, GOV 1) duvapk Tieon elval peyaliteon, €-
YOUNE [HOGTEEN OTaTkY Ttieon p,. Emopévog, n nieon eEwteprd &l-
vau peyahitepn xal wbel 1o éva autoriviTo 1p0g 10 dhho...

To (o pawvdpevo magamesiton, dtav 1o avtoxiviTo Mveltal pe peyd-

A tagdmra omy aoloteEy] Awoida g eBvirrig 000U, ROVIQ OTOV TEOOTA-
TEVTLKO TO(YO Ul PTETOV,

* YRApyeL pua Oe10d amd ouorevES RaL pavijparta v omolmyv n Aet-
tovpyia pacileral oto vépo Bernoulli. To xowvd yvopwope éhev av-
1MV eivar 6tL dnuovgyovpe peydin TayvtnTe pevoTov exel mov O€-
Aovpe puxQr] otatin wieon xou, ovrifeto, puxe TaxvTnTae e peyd-
A1 otatu mieon.

Zv extéEevon agpiov, 6mmE, M.y., 0T0 Miyvo

Bunsen (ovoxewmi dpowe pe ta yroldxia, smdva L

7.44(a), emdidixovpe peydhn tayimra omyv €Eo- 1

00 0o 10 rES axpogioo. “Yotepa, dung, 10

€010 odNYETOL O ¥HRo pPeYahUiTEONS dluTopic,

WXQUIVEL 1) TayUTTd TOU ®uL PEYUADVEL 1) OTATL-

i ieom. To vypaéplo propel, €10, va eLoyweel

OTOV UTHOOMALOLRG TEQU OTO YWHOO TOU OMAV. R

EEdlrov, emtpénel otov afoa vo eLoympel and ipes

TV TEPLOYT] UXQOPUTLOV OT1) OUOREM], OV EXEL wypoipo | \

n mtieon tov vypaepiov eivan puxron. To pelypa a-

vaghéyetal and o pag enépfaon (omipro, o-

varmipag) ot Aertovpyel Son o ®putd 1) mu-

DO TOU UYRUERIOU. Ewdva 7.44 (0): Avyvog
Bunsen
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Z1ovc eEneQLOTOES Yl Yioovg ouvabpoioewy, Smwg .. avtdy Tov Aew-
gopelov, etrdva 7.44(B), vdpyet xovi ue oTEvmon), Yio va TEQVA 0 uépag
ue peydin taytmre. H otanug nieon exel wxpaivel zaw n vrosieon wov
dMmutovoyeital evvoel ™y avagEdgnon aéon ard To YWEO TWY EMPATWY.
(Ac mooaéEovue ua Tagduoia TEQITTWON: TA E1d1Xd “raméia” mov Tomobe-
Tovvrar otic xamvoddyovs, yia va “roaPder” to tédx xaliteoa).

Aswgpopeiou
Ewdva 7.44 (B): EEvepromijpug oe Aewgopeio

T'io v exT6EELoN VY@V (AL PAALOTA LE TN HOOPI| OUYAEVTDWTIRYS OF-
oung) pondd mavra rdmolo pelpa agpa, mov dnuLovpyolue pe mieon.
ZT0Ug YPERUOTHOES, )., Ewdva 7.44 () n peydhin tayimte Tov oo ovil-
otouyel o uxpy mieon (uredteen umd v atpoopaipri). To vyed, mov
OEYETOL EMUPAVELUXG TNV GTUOOPUIOWAY TiEon, avayrdletal va avéfel oto
omlnvadxt won va Staoropmotel €5 otov afpa.

A
%—-»;
Jro—

Ewxdva 7.44 (1) Weraonijpog

A

To (S0 axpfdic yiveran otov eEMEpWT|ON (RUQUTIQUTED) TOU CUTOXRIVITOU
gdva 7.44 (8). H pyawi toapd afoa mpog ta xdrw, o otévmon 1) tayi-
Tt otov eEagommioa peyahdver ray 1 mieon wxoalvel. I'ivetal pxodteon
aé v arpoogaix zow fonBd m Peviivn, mov Peloretal o8 aTHOCQOLOL-
wij tieom, va avapy el pe Tov afoa. AxohovDel 1 avapheEn Tov pefypatog.
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' meguoodrepeg Texvinés hemtondpete oL evilagepGuevol ag oEouy o
ot oty ewéva 7.44 (g) 1j... ag ponioouy ToV TEYVIRG TOU ouvepyeiou!

pelpa aépa @ikrpo aépa

Evzdva 7.44 (3, €): H agy herrovgyiog xaw ) Sudrakn ovov eEueputipa
(rupmpatép) avroxivijTov

* “EEodog vy00v ané whevpind dvorypa: Oedpnua Toricelli

‘Ooov agopd tig deEapeveg peyding
AWONTUAGTTUS PTOPOVE Ve HEYTOVE 0L,
EVA) TO VYPO PEEL AG UGS Gvovypa, 1 €-
hetBepn emgpdveLe PEVEL YIO. RATOLO YOO-
vo axivnm. H deEapevii omv ewxdva 7.45
elvan delypa povo pag Tétolas tapado-
xic. EEetdCovpe ta onueia 1 %o 2.

Imueio I: Zratw mieon (on pe my a-
THOOPULQUAT]: P= P

Avvogun] mieon apehtéa (vy=0): ps= 0
Yyouerowni mieon: P,=p gh.

Ewdva 7.45: T myv emiPepoi-
0o tov Beogijuarog Toricelli

Inpeio 2: Zrann nieon (on, exiong,
HE TV ATROO@ULOLA]: PLy=P,,

Avvapun) mieon: pi= —_;-gvl
Yyoperou mieon umdév (h = 0): p,=0.
EgappcCovpe to Bedonua Bernoulli:

PotPs+Py=Po+ps+p,
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) L .
1 Py t0+0-gh=p + 5 ou +0.

v=2gh (7.15)

H oygom (7.15) exgodlel to Bedonua Toricelli: “H rayitnra pe ™y o-
moia qs’e-. Wavi6 VY6 Yyougs h amd pxed avorypo peyding oeEapeviic
Etvau (oM pe Ty Tayvrnro ehevBeong xrdong wos patog Tov vypoes and
T0 6o vyog”.

Tehwud:

Ag oyoldoovpe pe eErfjymon: Tmy swdva 7.46 Prémovpe Tolo maoa-
delypara egaguoyiic Tov Bewpruatog Toricelli. Artiohoyovpe 6oa fAg-
movie faowlouevol o Bewoenuata Tov pehemioane Tpdogata
(Toricelli) xon tahidtepa (damionong oppuig xal evépyelag).

Ewdva 7.46: Hogadelypnata eqguopoyijc rov Beoprjparog Toricelli

Hagdderypa duvapnis tbavixot pevetot: Zeljvag nagoyis guot-
#0v aepiov Exer Ty ooyt TS eyratdotaons dudpetgo 10mm xo oty
eig0do omToy duapetpo Smm. Av 1 TayvTnTe BL0CYOYIS TOV GEQiOV
oty owtax eyrardotao) eivan 25 m/s va fpoebovv: a) méon eivar
ToyvTnTe exporjs Tov agplov amd Ty tagayoy, ) méon eivar n wago-
%1 TOV QuoKoY aepiov, ¥) 0 TG00 YOGVO 1) ®eTavdloon gTdver o 1m’.
Avon:

o) A6 Ty eElomom ouvEyelas €xovpne Au; = A, 6o A, A, oL

2
daropée ota dio onpeia mov pag evdagégouy, nat A=Jtr2=n%
(r = axtive o & = dudpetpo cmhiva).
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7 b nd,’
Apu: ) 7 v = T‘ Uy.

& |
Tehnd:  v,=1v; 51"

i !

B) T = Ay = A,
Apa M= — ;.
Boilorouvpe:

Smm)’ 3,14:25
n=3,14(4—) 258

Y)H=¥, dpa t=—=

=l <

Tehnd: I=L—1 =2040s=34min.

- I

Iog Mivovpe aorijoels dvvapxts whavinay pevotav: Ze Oheg TIC
TEQITTWOELS AOROEWY OV woQoTy T duvapt] Tov 1davIXodyY Qev-

agtoyv facilonaote og Ho vopoug:

® gto yopo g ovvéyetas: Me autdv pmogodue vo ouyrpivoupe Tic
TepUTTeS TOU pEvoTol o dvo onueia pe duagopetia] duatow] cuwlajva.

® 1o viépo tov Bernoulli: H wodmta tov oludv méosmy og Gha ta
onueic WavRoy Pevotol udg dlvel oyéon and Ty omola Poloxovie To
Cnrovipevo péyeBog. Aev mpémer va Eexvape du amhomompévn poogi

tov vépov Bernoulli eivar to Oeadonua Toricelli.

7.11  Avvapxa pn Wavizdy (TEoyRaTIRGY) PEVOTGY

Zmv mponyolpevn mapdyoago 7.10 avupetorioaue to QEVOTd wg L-
davird raw m poif tovg wg otpwti. Kau o1 o mapudoyéc woyiouvy oe
CORETES UAAG OyL O GLeg Tig euopoyEs duvaukic osvotdv. ‘Eyouvne
TaahrePel £ng THEA TIg JUVANELS TOV (OXOVY Ta PEQLEL TOV PEVOTOV
HETAED TOVS %ot Tig duvdpels mov déyetal wdbe nvolipevo odpo péoa
ot Qevotd. Mny Eeyvape 6t juhdue yua oyetxn xivion Tov pevotos ug

TROS TO OTEPED.
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7.11.1 Ecorvepua Touprj - IEGdec

AS QaVTUOTOUNE PLL EXTETAPEVY 7O06TNTA VYEol netaEl dtio oplLs-
Vv Thaxdy. Alahéyoupe vyeo TaytoEEVoTo (€M, Yhurepivn #Th.) 1O O-
molo va p€el doroha (endva 7.47a).Emygiotipe va petamvijoovpe ™V
v Thdxa 1eog e deEid waw vudhBouue xdmol avrioTaon oy TEoomd-
Deud pag. Aexépaote 6t 1o VY6 amoteheltan A TOM uxod opboydvia
‘I:pf’ﬁ pata, Ta omola progovue va ta Beworjoouue Yo ™ HEAETN pac mg av-
TéVopa.

u=0
Ewdva 7.47: ot pehén g ecotegunnic topric ora vyed

To wévo Twijpa Tov vyeod, kowdy, aoxel omy ndve Thdra Toupi T, -
viigpom g TayiTTds me. H aveidpaom me T, elva jua divapn oto ava-
TEQO TWIHO. HE GO TG Tt HeELd, 1 omoic To BonBe v xvnBel anohov-
Baivrag my mdve mhdxna. To apéong ®ardtepo Tuipa Tov Yool aorel ToL-
M T, oto Twijpa dve and avtd #.0.x1.

ANULovOYETaL, ATV, uut %atdotaon 6o #dde Tjia Tov pevoTow
Onuiovpyel duoxolieg oTo apéoms avaTEQS TOV %o GUYKOGVIC Pontiéra
and avtd va xvnOel. H toyimro pewdvetal and otodpa os OTOWN TOOS
T RATO ROl e péve onpeln Tov eival axivta eivar qutd Tov Bolorovia
o€ exapr] pe ™y axivm xdro thdxe. H zotavom| tomv TayuTiToY deyxoua-
OTe 6T lval avnj g ewévag 7.47 (B). '

[Tewpapatind amodernvietar 611, yia vo ouveyiCe 1 TV Thaxo pue
otafeQn Tagimra v, meénel va aownBel divaun F lon pe ) cuvol toipii
T ov avanmiooeTal avdpeoo oTa PETAXRIVOUIEVH OTOMTC. (Ac oxegrov-
ue: yla 6ha ra vadiowta otoduara vadoyet dodoy - avridoaon wov Pot-
OROVIUL HEOQ TTO VYO, EXTOS a6 Ta 00 asxpaia, aviTepo xal XaTdTEQEo,
dmov i pia doa eveds xai 1 dAAn extic vyoov, otic midxec). H 1o T:
¢ amodeirvieTaL avAaAoy) TS EMGAVELNS A TOV TACKDY.
® amodeLrviETAL avaioym ™ HeTafoiic ™S TayimTag Tov VYol avd po-

vada tpovg. (Eddh n uetafoh eivar: Av = v - 0 = v %o 1o thpoc h).
® cEaptdran ad ™) @ion Tov vypot.

H oyéon mov ovyrevipuiver Tig Samaotwosis autée elvar:

T= q,xli]' (7.17)
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émov: = ovvrereorris Toifrig 1) 150deg Tov VYQOY, OV EXTOL ams T
@io emmeedletan umd ™ Beoporpaoie vaL and Tig TGV AAAOLIOELS TOV

vypou.

Ns z -
Movdda tov 1 oto S.IL elvaito 1 % (1l ?b ). o yvoon) povado el-

- 5 : N
vo 1o 1poise=10" % »a 1o dekapoise=10poise=1 m—s i

Sta MTavTind Tov autoxvijrov xuelapyel  povada Engler. Ta
Engler (E) ovvdéovtal jie To poise (n) OUMpOVEL JE Ty ENTELOLAY) OyEOm:

1002 =724 %% .
0 E

1ic moodiayeagés Twy mavtixdy Ba dovue ta &g Pevototyra:

15W/50. (To "W" oquaiver Winter — yeipuavag).
AEiter va pwmijoovue Tt oquaivovy o1 THES avTég xat va avagotnbov-

e yiatd ) Tif ov avriatoyel aTo yeydva efvar X QoTEQ.

H o1 mov aowel 1o vyed oTo oTEEES oL %IvelTal HEce o8 T EEMQ-
T ot oté ™) popgr Tov orepeot. Xe e ogaioa .y oy elval:

T=6mxnrv (7.18)

OMOV T RO U = 1) axrTiva ®an N TaxiTyTe me ogaipag aviiotorya (vopog
Stokes).

A¢ repauarniorovue: Bolovovpe ®amowo yedhvo owhiva pjzove 1m
wizoc. Tov yepiCovpe pe had xovlivag. Malovouvpe puo urov petehlu
opaipa wo ™y agivoupe eAeibepn omy emgdvela tov hadiod, Mpoaé-
YOUE GTL, EVO) 0TV ()] #AVEL ETTaUVEIEVN RIVNON, HETA ouvey el va
méq@reL opahd. OUUSNGOTE Toleg duvdpeig evepyolv oty ogpaip:

— 10 Pdpog me B.
- 1 Gvwon A amd To vypo.
— nrtop T and o vypd.

O &io moaiteg dev emnoedlovral, Quotnd, amd Ty TaXiTTe. eV 1
1ol axohovOel ™ oyéon (7.18). Tig oyedidlovue wan eEnyovne yati,
telnd, £xovpe opahi rivion.
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H eowreguun rofr »au TePddng gorj
| e T =1

s 1)

Ewova 7.48: Karavou rayvnijroy oe oTpuTI) oY

O emurtdioe i e eowteoic ToPrig o drapdopwon ™G ooic elvarl -
HETES. ZTN oTROTI| PON deyGLaoTE Gl 1D TjpRa QEVATOY £xEL T poogi
PrEPag #aw 6T 1 poper Tav YOQUUGY Qog Elven ovppeToLny,

Ag... megravroloyricovpe: To %u-
#hoOQEIXG dixTvo Tov avBodmivou 0p-
Yaviopot aroteheitar and "owhijvec"
Ue ouvord wijxoc...96000km!. To afpc
TaE1devel amé my ®apdid pe Tic apTn-
QLES %O TTOG TNV %UQOLG e Tic pAEPec.
AnGpa o EVILTOOoLUKRS E0VoL TO g

2Roe avTLdEd To aipa oto vépo g fagtty-
To eowtequed wordogogues  TOS ME TN BOﬁBEl(Et ¢ wapdide, mov
pog dixrvo dovievel oav avrAla.

Ag dotipe Ty xatavo| Tov Toyunitoy om oTewTH PO, eV 7.48 nau
TS AVTUUETOTILEL TO VYQE O OTEWTI Q01 Tat OTEQEG (TAGH L %o opaipa)
mov Boiornovra péoa og autd, ewmdva 7.49. Eiva Quvepd ot ota onueia T,
A pe ) ey datopi me porig tayvTTa elval ) peyalitepn, eved ot
A.B ) deydpaote moantiud fom pe pndév (omueio avVaxomic).




KE®AAALO 77 PEYETA
- buvaplEt Teov QEVOTGY -

Avté 10 povrého pmopei iong va “otabel” Yo I EES TaUTNTES TOU V-
YOV, EVH) OE HEYOMITEQES poldCel eEmmpaypatizo. Av 1 opalo, Ty, TEQL-
otpé@eTal, dovpyeital 1) %aTavop| TV TUYUTITOV TOU XVAOUEVOL TQO-
yoU (. 5), zaw 1) TayiTTe oo I elva ueYUATEQN (td TY GVTIOTOLYY) OTO
A (BuunBeite: oto T €govpe dbgotopa dvo Tayunitoy, evo oto A m dwago-
0G. TOUE). AR Up > Uu KO, CUHPOVEL LE TO vopo Bernoulli, pp < pa. ZT0
#(Tm PEQOS TS OPaioug VIdyEL AOTOY, neyahiteon wieon and 1o wdve,
%o 1) Olapoed TiEaS MUOVEYEL dtvoyin TEOG Tt AV, TTOL AEYETAL duvo-
i Gvoon A. Tho zdtm 0o pog aradyohjoe aoreTd 1) divapn auni.

‘Exouvpe, 6uog, rat dhhes eEehEers. Adym mg rpovaiag g ECWTEQL-
wic Toudc oL Ty dTNTES dEV ElvaL GO0 TIS TEQUUEVOUUE oA UROOTEQES.
AEV E£(vaL, AOUTOV, CO%ET] 1] TUL| TOUS, GOTE VU CUVEYLOTEL 1] QO Téte, o
VY06 avadirhdveta rat aroondrar otedpuhos. O orpofrhiopnds elvan £va
QTS T YAQUATNOLOTIXA TG TVEPRWOOVS QOGS 1 omofa, YU autd, hEyeTaL ®at
ot0oPrhedNg. Ta LAGAOITH JUQUATNOLOTIA TS oo LG Elval:

o 1 TaiTTa of %dOE onpeio peTaPAhheTal LE To }Ovo.

® 1 %UTUVOL TOV TUUTITOV 08 owhijva delyver améroun petafoir ot G-
%00 %ot oxedOv otadepdTTa YHom d TOV GEOVH TOU owhijva.

e y@0e otpSPihog eiva whelon| “raumiin”.

H moayuatizi 0on yipm amd mhdra ol opaipa PAIVETUL 0TIV ELAOVT
7.50.

Ewxéva 7.50: Ipoypatixr por] yiom axé ahixe wot ogoiga

Iapdderypa duvapenis Toaypanixod vygod: Lqaipo amé pérvpdo
(0; = 11300kg/m’) pe oxtive r = 2mm awoxtd, Tehxd, ogroxy (orabe-
o1}) tayvtnra v = 15em/s, av agedel ehevbepn o8 TOYVOEVOTO vyQo
rmurvéTtag 0, = 800kg/m’. Na vrohoyrotel 0 ovvreheotis tEndovg
Tov vypov (g = 10m/s%).

Avon:

) o@aipa aoROUVTOL OL EEjC OUVANELS:

art)

W =

& 4 s
- 10 fdgog Mg B=p,gV= 3 nr'pg (Gyrog ogalpug: V=

y : 4
- 1) Avoon ad 10 vYes A=0,gV= = nr'e.g

- eowtepuar oL T=6mnrv (timog Stokers).
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‘Oray n opaipa grdoe omy opuom Tayvimra, £govue: TF=0,

B-A-T=0
) 4 ;
] 3 08 % Trp,g-6m n rv=0.
Tehnd: el e
9 v
2 (11300-800) ke +(2:10°m)* N
Boloxovpe i o =(0,56 —S s
; 0,15 T

7.11.2. Porj paypatinos pevotol oe coljve

Zmyv ewmdva 7.51 gaiverar dudratn pe v onoia raparoiovlovpe ™
Qo1 Tov vYEoU. Av n mog o deud Botion efvan xheloT %o REUT{oOVHE
arabeor ™ otabun om deSapeviy, xovpe exdrihwon vdEoTTUTIROY PaLvo-
HEVOU. AQa, OUNGpOYE ILE TNV CPXY] TOV OUYROWV@VOUVTMV doyeiwy 1) ehev-
Oepn empdavera eivar oto (o Tyog ot deEapevii #at OTOVC TOELS RATARG-
QUPOVE TMIVELS.

LN B A

0 05 B0 N B0

Ewdva 7.51: AvdtaEn o tyy magaxohovlinon g porjs vypov

Avolyovpue ™y mpog ta deEud Povon, wote vo dnpuoveynBei porj otabe-
onjg. wrotic mapoyc. IMapumpolue 6t 600 amopurpuVELOOTE Od T OE-
Eapevi], urpaivel n otanxy nileon. Av avEfjoovpie pdiiota v Taeoxd, 1
OLaopd otig otanirés mEéoels peyahovel. H aydon mov ouvdéer m duopo-
0a miEoNC Py - P, 0& dvo onuela 1 xou 2 mov améyovy opltévria ratd £ oe
omMve oRTivaS T ElvaL:

8néIl

nr

P1-P2= HEL
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omou: I1 = mapoy
n = ovvreieomnic tEddoug
n = 3,14,

H oyéom (7.18) eivan ua poogn| tov vépov Poiseuille.
Ag avapotnforue: Ti 0o ouvppet, av zdmolog 0plévTiog omhijvag elva
~avortog ota do dxpa;

7.11.3. H avriotaon Tov agpa

Avtiotaon aoxeito, yevind, and gevoto oe ondijnote foionerar péoa
o€ autd, aprei va el daqogeTix] TaXUTNTe a6 1o eevotd. Ewdurd yua
TOV €00, 1) AVTIOTUOY CUPUETEYEL ONUAVTILG OTI) CUUTTEQLPOQE ®GOE %ivn-
100 péoa o avtdv. "Exyovpe mdpet, ®iohag, pua “yeion” oty naodyougo
mov avagépeton oto fdooc. Exel avagépbnre 6n n magovoic ™mg aviiota-
ong dev emTpénel 08 GAU TG OOUOTE VO ETavOUY ouyyedvag oto £dagog
(evd €xovv agebel and to (dro Mpoc).

i s : E-w'tiiﬁ-—ﬁ-r- e T it o LD i B Rt | ol o
.if’.‘-.:_ v el | I R Tl vy [T

Ewdva 7.52: Kafévag voudber tpv avrioraon tov afpa pe duagopetixd tpomo

O modnhdmg »aw o melog g ewdvag 7.52 vidiBouy évrova my avriota-
o1 TV aépa ®at, 0 BEUTEQOS g PUIVETUL, TUATWQETUL TEQLOOGTEQO.
Mia oot extipnon efvar 6t avtd ogelheton ot peydhn Togiomra Tov o-
VELOU o o) OETIAA Jron (o pdhiota avilBemg gopds) dux tov.

Euetva 7.53: Tva oo uétonon mig aveioram rov agpg
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s devape tev gevoray -

Me ™ ovoxevi mg swmdvac 7.53 WITOQOUE VO HETOMILE TV avT{oTao
TOU a€pa xatm ond didpogeg ouvbijxec. H HETENON ™S avtiotaong T, ei-
vaL ev%ohn, agot oe #dfe teglnTwon wottal e ™mv €voelEn Tov duvapd-
HETQOV (mo0EETe T dudtaln now eEnyriote yuo). '

Ieipapa 1o

Me m) forifera Tov guonmijoa P ovBuovpe TV TayiTTe v TOL aEpiov.
To oopa X givar wéavra 1o (Sio. Hagoameotipe 6t o8 oA pixpéc Tayim-
TES 1) avriotaon eivar avdloyn g Ty Tag, eve o peyahiteoeg TS 1
avriotaom eivan avdloyn tou v,

Zvurépagua: n avriotaon T, eivar avdhoym Tov teTpaydivoy TS Tayy-
TNTUS TOV aepiov.

Ieipapa 20

Koatape orabeon mv tayimra govc tov adpa. Xonowomolotpe owdpa-
0 pe (Do oyjua vay Vs alhd e dragopetin RETOmRY EML@aveELn A.
(Elvaw n pmooouv emgdvera ndbem om dretBuvon g Tayimrag).

Zvumégaopa: n avriotaon T, eivar avdhoyn Tg peromxic EMLpAveL-
ag A,

Ileipopa 30

Awrmpovpe oraben my tayiT e Tov agpiov xa ) HETMMLAY ETLPC-
VELU, AALG ETUAEYOUIE OOUATA PE DLPORETIRG oytipa (Tov omioOiov -
UaTog TOUC).

Zvumépaoua: o oYNHpe Tov oxioBlov Tprjpatog enngedtel Ty AT ]
s avrioraong T,.

Ieipapa do

Koardpe 6ha o Ghha otabed (tayimra agpiov v, petmmun empd-
VELUL, OYII0 TOV 0ORATog) #ow alhdlovpe ™y murvémta o Tov agpiov.

Zvundpaoua:  ovrioraon T eivar avdloyn g mTuRveTTOC O TOU UE-
piov.
‘Oha T ragamdve CUITEQAOIATH OYETXG [LE THY aVTIOTHOT 0d1yoUY
ot oyéon:

Tu=kAUE (?19)

6mov  k = ovvrereonig avriotaong, Tov eE0QTATHL UG TO oy Tou
oouaTog (#velng Tov omioblov Tjpatds Tov) xal axd Ty -
®vomre tov aepiov. H oygom (7.19) woyiel wow yio tov aépda.

n
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e RS
— "
i

Epalpa
_._lw'm:
i

=
THEOPaIIO
— e |
KonvEpog
— g
Aspoluvayard
i oA e

Aierraan ofpos (00 cuSaipeTeg pevados)

. Ewdva 7.54: O pohog Tov oynijparoeg oto oxiohio tpijpa puo mny avriotaon
TOU aépu

Ty emdva 7.54 gaivetol n peydhn onpaocio mov €xeL 10 U Tou o-
moOLoU TINHOTOS CORATOV YL TV GVTIOTUoT TOU 0ED0 OF VT
(Emuhéybnray odpata je (Sla petmmnr] ETpavew).

= =

Sy

A T
e

AR22 X222 R22222L)

Ewdva 7.55: lN'oappés porjc oe aepoduvapuxs oyjpo
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To rerevtaio opjua magovoidler oyedov undevinii avriotaon %o héye-
taw aegodvvapxd. (IToooéére tyy ouodtyrd Tov ue To avriotoyo Tav Ya-
ewov. H gon rdvra woovoei...). Tut 1o opjua autd oyedidomuay ot yoau-
u:s'g 0N omy ewdva 7.55. Tlapampotipe 6T To oyrijpa auto amotehel Beh-
TUOON TOL OQUEIXOT oyjpatog ™S ewrdvag 7.50(B). AECel va mpoogEouue
™ depopd oto orpofthond Twv §to onudrov.

TS

ceosoboconocon |

—

Ewova 7.56: Moggég uepoduvauxndy oxmudrov

Zmyv emova 7.56, téhog, Bupilovpe g Tumxnés popgéc agpoduvaundv
oynuaTov ywo g dvo deraetieg - orabuotc me avtoxtnroplounyavicc: to
1910 (*ra modira fripora’™) ®aw to 1960 (“n peydhn éxongn mapayonic”). (Me
TV EVXAULQIC, (S ETLYELQTOOVIE LU QX0 10TOE] avadpoi]: ot dideg dvio me-
010001 10TOQIXIS ONUATIUS YICt TO QUTOXIMITO TaY: Ta TOWTA YooV THS dexa-
etiag tov 70 xau n aopf mis dexactiag Tov “90. Xy modtny elyaie TRy extivaln
TS Tipfs Tov metoedaion. Avrij épeoe avayxaotid v aliay voorgomiac o-
TOV agood #aTaoREVES (EAagpod aualduata yua uixodteon xaravdlwon xav-
aiuov). Zrn devitepn meoiodo ugaviotnxay Ta xaradvtixd avtoximra).

H ovrticraon tov eépa »oi ) TTO0N TV copdrav

Ze wabe oope Tov AEPTEL OTOV UEQU CLOROVVIOL OL TUQUAATM TOELS OU-
VAUELS:
® 10 [japogTov B B =p,gV (o, = muavitnua oouarog)
® 1 dvoon A A =p,82V (0, = muurvémra afpa)
® 1 avriotaon T, T, = kAv",

I oyeTind ehapod ompata 1) #ivnon wropel va eEeiyDel o8 opaii.
At ovufaiver, emedr, eva o duvduelg B, A elvan otabepée, ) aviiotaor

(]
=
L]
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T, Ouvéxela auEGveETaL omy TEHT gdon mg ziviione. Kdrote, howtdy, av
ol GLVhi%EC TO ETTEETOVY, PTOQEL VL PTACOVUE OF CUVLOTUUEVY) RATARO-
ovgm divapn on pe pndév. Apa:

B-A-T,=0

Av pahota Oewprjooupe apelntéc my dvoon A (Loym mg mokd urpiig
TUAVOTITUS TOV Ufpa), YORQPOUNE:

: . B-T, =0
Ul mg-kAv'=0
HeLL 7.20
mg (
U PE————
kA

Tdéte n v Aéyetar opLxr 1j o-
ouaxt] Tayvtnre. YmotiBetal ot
yia Okt avtd mpémeL va vedp-
youv oL xatdriinhes npoiimobé-
oels. 210 Papl oopa, av auTo o-
gebel amd wxpd oyeTind vy,
dev mpohaPaivovy va cupfoiv 6-
Ao outd. [dovird yu tétoleg eEe-
MEgig elvan To ahelimrwro, g1xd-
va 7.57. H moht peydin emupd-
VELO TOU avorrtol aleE(mToTton
dnwovpyel peydin avriotaon T,
#al, 1oL, Tohd yorjyopa eEovde-
TEQMVEL TO oo TOv aheEUTTOITI-
omi.

Ewdva 7.57: H mrdon tov aheEintotov

7.11L4. H dvvepurri dvoon zat 1) ziviyon tov segomhdvou

Kdmowa eloayoyixd otoyeia yuo m duvapuxn dvoon avagéofnzay pe
agoou ™ ogaipa tov oy. 7.49. Exel gpdvnre ot ogeihstan og Sagopd
TEONS AVAUECT OTNV HATW RAL 0TIV AV EMQPAVELX TOV OTEQEOT.,
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I

- S

Ewxéva 7.58: Porj yipw ané vy nréguya aggomhdvov

/]

— I

Zmy ewdva 7.58 Quivetal 0 EnNQEUONSS TS TTEQUYUS GLEQOTAGYOU -
76 115 0o poge:

* m orpomni por 7.58(1)

* 1 o Aéym oLy, Ty ool ovopdoopue ToPwdN 7.58(11).

H oivBeon twv dtio avtav godv diver myv ewdva 7.58 (I11) . Onog Pié-
TOVHE, VITAQYEL COAIUC YO (ReYAAN duatow) %dtw ad ™V ATEpUYa
HaUL TURVOU YOUPUGY (o duarow]) mdve ané avniv. O véuoc TIC GUVE-
KEvag TOOPAETEL Puri ToUTTA QONE RATMW CS TV TTEQUYH Rat peyain
T Te v and avmiv. O vépog tov Bernoulli odnyel oto CVUTEQUOLC,
TeM®G, 6T €xovpe peydin mieon xa1o ané ™y TTEQUYL Kl WO Ve o
76 avniv. H duegood mtieong dnuovoyei m duvapui dvwon A. ewmdéva 7.59.

Af~"ZF
|

l

————

= =

\\

P

Ewedva 7.59: H epgavion g dvvopuajs dvoong
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- duvapizt Ty gEvaTHY -

H duvapuai dvoon A propei va Bewonbel avriotoym g Kﬂ.‘L‘ﬂ.RéQ’L:—
e dévapne mou aorel 1o Edugog ot adpa. H avriotaon T, eivay, eni-
omg, avriotouyn ue v ToupY ota oteped. H ovviotapévy v A, T, f“l}"ﬂ'
& n F, héyerar agpodivapn. H avtiotao T, ota xwvntd, YEVIRA, leygtau
woL omIoRELROVOM Rot eE0VBETEQAVETUL (TG TN SUVAUN TOV XIVITIOW
(mpowoTint).

Af-—  F

L
) ¢

Ewxéva 7.60: Zrpenionixd aegonhavo oTig 1R85 (PAoels TToNg Tov

Zmy ewdva 7.60 €xovue wavoviri amijon (o), moooyeimon (f) xaw wro-
veiwon (v) orpatiwtxot agpomhdvov. [N tig duvdpeic mov gaivoval otig
glrdveg éxovpe whjoel (K eivan n dtivaun axd tov muvnujow). Ag aoyohn-
Bovpe pe myv opcha] wivion tov aepomhdvov. H ovviotapévn tov duvdpemy
otov dEova ®IVI|oNES ®at OToV RABETO O auTdy elvat pndev.

Opulévna mmjon:  K=T, paun) A=B
[Moooyeimon: K+B,=T, (K=T,-B,)nu A = B,
Amoyeimon: K=B,+T, ROl A=DB,

Mapameotipe Gt oy pocyeimon 1 tpombiyteaj dtvoun K eiva jurpd-
TE0N amd ™V avriotoyn ot opldvria wnjon. Ao, o xvnTioag TéTE VTohEL-
TovpYe( (av €xel OU0 MVITIOES TO HEQOTAGYVO, AEITOVOYEL HGVO O €vag).

Zmyv axoyelnon n K eival peyaliteon amd my aviiotouyn oe opllévra
Béon. O wvnmijpag AEToVpYED 08 0QLURA VYMAES cuvBixes.
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Ewdva 7.61: H atijon tov gootaetoy

H aepodbuvvopuni rar ta "wovhovpa”. Zmyv ewmdva 7.61 gaivetal n no-
Tavouy Twv duvanEmy OTo YEOTUETO, oV ®utd 1o £0wo “rerdus” my Ka-
Bao Asvtéoa. Elvan gavepd du mpowotun] dtvaun K eivan v aveidpaon
e divaung mwou aoxel 6mowog yewitetan vo ayowl. H dtvapn K eiva o-
vrifBetn g avrioraong, ®uw 1o fdeog avribeto ™ duvapuriig dvmong.

Ac avapomBovue: DNoti, dtay vTdpyeL drvou, TREYEL 0 YELPLOTIS TOU
YOOTOETOV, Yo vo. avunpwBel o yaoTaeTos;

Ildic Advovpe aoxjoels pe mpaypatnind pevotd: OL aomjoELs aUTEg
TEQUAMAIPBAVOUY TO LEWDOES UL TNV AVTIOTUON TOV Q.

o Aomijoeig pe ecoregua] Toifij: Zuviibmg agogotiv Ty nivion ogai-
oag péoo. o8 pevotd. Tote YONOWOTOLOUHE TO VOpo Tov Stokes. H zivnon
™mg ogaipug vubopiletan and m oyfon Twv duvapewv: fdoog, dvaman rot
avriotaon. H doxnon Ba agopd, dvia, v opahn =ivion mg ogaiga,
dpa. ZF=0. H oyéom cwnj ag Bondd va footje to Dnrodpevo péyeloc.

® Agxuijoeig pe avriotaon tov afpa: XoNOLMOTOLOUNE T Oy E0T)
T, =kAv’ xou eEetdCovpe ™ ovvbhijzn opahiic xivnong : ZF=0.

Iopdderypa duvopxijs meaypatiol asglov: Ave cpaigide, To éva
ané Evko (g, = 200kg/m’) »ar To GAho amd oidnQo (g, = 7800kg/m’), a-
@rivovial oTov aépa axo peydlo tpog. Av 1 duauetpog Tovg eivar 2em,
va Poefoviv o ograxéc Tayvtnrés Tovg (0 ovvreheonijg avriotaons k
ya ™) ogaipo eivar k = 1,21kg/m’).

Adon:
Optoet ToeyvTTe aoxtody ot ogaipes, otav: B = T, (T, = avriota-
on afoa) 1 pgV=kAv,

dmov V= % e %ol A = 47 0 GYROG XKOL 1) HETONTLAY ETLQAVELT TG
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. ’ I
ogaipag. Apa g—ﬂr‘gg=k4nrﬁf Tehnd : v= % ;

Bolonouvpe:
Tty EdAvn ogaipa:
k 2 m
200 £8-10°m-10
v, = - g =p3sl
31,21 kg :
m
T T owdepévia oqaipa:
7800 X8.10°m-10 @ -
V= m s =1052.
31,21 ke J
=

EPQTHEEIZL - IPOBAHMATIEMOI - ALKHIEIZ

(I'a tig meguatrdioers wov yoerdlerar n tj tov g ty fewootue ion ue
10m/s’),
7.1 AcyohnOeite pe ta epotijpara zm pe tovg mpoflnuetopots tov
Boloxovrar dueorogmopéve péoa oo zeipevo Tov xegaiaiov.
7.2 No ovpahneonBovy ow mpotdoeic:
a:  To vypd €govy eLaoTHETNTY ..............., EVO) TG AEQLL EXOUY €-
ACOTHOTITL .o rmsen KO s enaisieiininas
p:  Avmg narefaiver oto (S0 fdBog o Aipvn Bovhiaypévne xai
om Bdkaooa Tov Zapwvixov. H nieon mov déxetan sivan peya-

AMOTEQN 0T .....vvrvrnr QG OTY] ... . AVTS ovupaivel, g-
HECONY ) s i ™S Aluvng elvan .............. a6 exeivn ™ 0d-
haooc. '

Y. Zra vdoavhind mEOTHOLL GOROVUE .............. divaun oto
............... EPPOLO Ral ONULOVOYOURE ..vvevvere.. divapn oto
............... £upodo.

d. e onueia Gov évag cohijvag efvar otevée, 1 ToUT T Elivat
sernnensnssn HOL 1) OTOTURY] TEDN ...
7.3 Evhvn xon peradlixti ogaipa Exovy idia antiva. Av 115 fubicere
070 VEQO oS MOIVaS, Yo ouyrpivete Tic avooers wov déyovraL
7.4 IILoio mhéer oe moTdpm nar 011 ouvéyeLa Teoywed oty Bdlacoa,
omov ovveyiter o takid Tov. Aéyetan idra Gvaon ora Sdo vyod;
Ildc eEnyeite To yeyovdg 6t 6ha eEehiovvovra opaAd;
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1.5 AlaBérere xoounua mov vrotiBerar oni eivar aonpévio. Exiong,
gyete SuvapdpeToo kot TOTTHOL e vepd. Ilig Oa hamordoere dtt
T0 XOOPTPO EVAL YVIOL0;

76 Oéhere va eAhéyEeTe av ®AWOLO PETOAMAG QVTLKEINEVOD EIVOL OV-
prayés 1 #oiho (“novgro”). "Exovrag duvapopneteo xo MOTIOL e
veps G pLwoeite Vo eQyooTeiTe; Av damotdoere Ty YagEn
wothdTnrag, nog fa voloyioete TV Gyro TNSS

7.7 Evpahnedote T0. OTOLYEX TOV Aeimovy (mavheg) amo Tov waQU-
ROTO MLVOHRE:

Sopet | MdCa | Mijrog (TThdrog | Yyog | Audpetoos Axtiva [TTuxvémyra | Ewdro

paong  |ogaioag pagog

g cm cm cm cm cm kg/m’ N/m’
A 156 1 2 10 - -
B 113 20 25 - -
I 114 - 11400 -
A - 2 3 5 - 780

B 125 i) - 2500 |

7.8 Iloieg amo TIg MUQARATO TROTAOELS EIVaL TOOTES ROL YLOLTIS

@ O mayodooIog POt TATOUTOLOL UE RUATAXGOUEY henida ot
Bciom yic va coxel peydhn divapn omy TaympEn mioTCL.

B:  To vyoh ATOQQUACVTIXG AOXOUY OTH paon Tov Loty do-
yelwv oL ToL TEQLEYOUY (BLat dUvap.

v:  To tpog vdpapyvErRig oning o€ ouyrOWOVOUVTO dOYE El-
vau 13,6 gopés neyahitego amd 1o Mpog e vodTIviE.

& “Otay EMOUDKOVIE WEYALES OTATHES TUETELS OF oOMiVES, TOE-
eL v ehEYOUNE TEOLOYES pe peydin dotop.

Fixéva 7.62: Tia Tov vohoyions meeny

7.9 Eennjote 11 Lertovpyio ToV dlataEeny TNV smo’va“? .62. Me Y
rpovndhean 6m 10 ax0vQo VYo eivan Hg va vrohoyioete Ty mie-
an TOV GeQiuy oV CUPLPETELOVY.
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Ewodva 7.63: To ninoiaopa dev ndver xaid...

7.10 Bhénrete zivbvvo GUYXEOVONS Y1a Tig Pagxes g ew. 7.63; Avtio-
hopjote Ty andvenori oog.

Evxz6va 7.64: T 1o vdpavians TeoTIipLo

7.11. O dudpetgon 9, 0, ToV datopdy g ewovag 7.64 €xovv oydon
9; = 35,. Na ovyxoivere Tig TAYVTNTES V) ROl Uy, vubBdc o g
evdeiEeis py, p, Tov 0pydvaov.

7.12. Zvuninodore ta otovgeio mov Aeimovy (avheg) orov nagandre
ntivaxe (va onueia 1,2,... Bolonovrar péoa orov idro 0LEovTIO OW-
Miva vegov ¢ = 10°kg/m’). Zoppovir: agyiore and ro onueio 3 xai
Bvunbeire xivoiove vapoue...

Inuelo | Axtive | Ao Tegpimra | Hagoyi Avvapey | Zrataj | Ol —I
rem|Acm’ | vmfs s | wieonp, | mieom aieam
N/m* | P, N/m* | P, N/m’

1 15y - - - 5 4 =
2 : 36 - - - - -
3 1,0 : 2 - - - -
4 0.8 - - - . 10° -
5 1.2 - - - - - -
7.13. EEnpnijorte ta Rapurdtn:

a.  Agyéc Avyotorton ol TaEduiTeg Tov Aryaiov pArémovy urouv-
®Gho yepdra Mady ve emahéovy pe emBuunmi ratevBuvon
moog my Tijvo. ITds emumhéouy:

Hcﬁg‘lmougynﬁv TO OTUYOVOUETOO %L TO LITOI6 MEeoSpETO;
Fuari oY dnvola g KaBapic Aevtépus tpafape OUVEYELL
TO Gyowi Tov yaptaetov, Yo va avinpoOe(;

e

310



KE®AAALO 7° PEYETA
. gTOTIAY] TOY QEVOTEY -

& Tori Mue 6t oty TEOOYE (O] TOU TO UEQOTAANO TOhOUTTQELTCL
TS TOL QEVICLTCL TOV (EQU TEQLOTOTEQO o6 G oTY CIOYELWOT);
7.14. Xagoxtneiote pe 000t6 (X) 1} MdBog (A) g ToQardTY TEOTATELS:
@ Ovagyéc Pascal v AQyyuidn WOyBOLY HOVO OTCL VIR pEVOTAL
B:  H dvmonm elvar dvvaun noepuitg ard 10 VYo 0T0 OTEQED, EVO 1)
Suvau] Gvwon EpgaviCeTal povo %aTd T OYETRI %IVNOT) TOVE.

v:  To hadu €yt HEYUAUTEQO IEDOES TO YELUOVE o6 6,TL TO HOhO-
®aloL. '

8 Av SUTAUOLOTEL 1] T UTITCL GUTOXRWVITOU, dumhaodleral 1 -
VT{OTO TOU (€0 O CUTd.

g1 O dimg déyetan neyohiteon aieon 6tav wveltal pEca om Oc-
haooa, it cuniv Tov déxeTaL drav elval OTAOLIOC.

7.15. Me ) porjfera Tov vépov Bernoulli eEnyrjote noti vdoyeL ®iv-
duvog va ardEer o@odeis avenos T otéyn omnov. (Quunbeite
) Aaixj éx@oaon ayavaxTons: “Océ pov, yrati agifvels xaogw-
péva ta xepauldla ot otéym!l..").

7.16. To AdoTiyo UvOEONS 0T0 YuyEio avtoxvijrov (xohdgo) éxer dudpe-
o0 d=4cm. Ané fhapn tov aveporijoa (peviihatép) vou amd Ty v-
nepBéppavon) mov ax0ohovONoE TQURNOE 08 OTNEl0 TOV Poioxetan
20cm xGTe 056 Ty ehevbepn emgdveln TS deEapevijg vegov. To G-
vouypae iy Sidpeto Smm. @) Me mora ToiTn o e4QEEL apyxd 10
vegd; (Mot pdvo agyuxds). ) Av 1o Yuyeio déyeTon 1,5lit vegov (-
w1 pog extipnon), o€ 6o doa Oa aderdoer To Yuyelo; (Ag deyrov-
pe 6 1 Tagoy pewdverar pe otabeed oubué péygor vo pndEVIOTED)

7.17. H nieon zapdrdg yra égnpo Poédnxe 8. Extipnote AMOOTAOELS
won Poeite mdon mieom vrdeyer 670 TEMLO TOV TOOLOY ROL OTOV E-
yrépairo (ia 1o aipa @ = 1055 kg/m’).

7.18. Le vdpavMnd MECTIHQLO 1) OYE0 Sropérpov ota dio éppola givan
1:10. H péyrotn dovapn wov aorovpe eivar SOkp »ow 1 RETATOML-
on 10cm. Na Boeovv: @) 10 uéyLoTo (pogtio OV pmoQei va avv-
pobel, ) n oyéon LETATOTIOEWY, EQYOV AL RLETEMV.

7.19. Lty eixdve 7.65 gaivetor 0 petdyywon
evdoghéfrov ogov YIa YELQOVQYTULEVO
aofevii o€ voooxopEio. AV 0T0 onueio A n
olwr] TiEoT) DEV TQETEL VO Eemegvad 1o, 80
Torr ®ou 1] TURVOTITA TOV 0pov BewpnBel
ion pe ovTiy TOU vepov, o) vo Poedet oo
nowo vipog h meémer va apyioeL 1) peTdyyL-
on GoTE 1) oTOTEHT wieon va pnv EeneQa-
oeL 1o, 60mm Hg, B) av n axtivae wdfe (v-
rotifeTaL OQAIQATIC) OTaYGVaS OV -
e eivar 1,5mm »ai o ovlpde exorig &l-
vou 1Hz, va Poedei o ypdvog mov amontei- Ewdva 7.65: Merdyn-
1L, YU Vo adeLdoeL To povrdhl TOV 00V o1} opov o€ aobeviy

; r 4 )
0,5lit. (QuunBeite: dyxog 0gaieas V== X1, rEaXTIve).
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7.20. Aegomhdvo pe ovvolixs Pagog 8,6 tn o EMPAvELD TTEQiyOY
60m’ Boioxerar oty Ppaon g amoyeinong. Av WL TOV 0€pu exei-
Vi) ™) onyps deyrovpe ovvteheotsj avtiotaonc k = 0,4 kg/m’, oe
oL TaXVTNTO anoyewdvera to aeQomAdvo; (Na exeivy ™) oTLy-
pij dexreite 6m o UEQOTAGVO eivan axdpa oe oolovria Béon).
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