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MMPOAOIOZ IAPYMATOZX EYTENIAOY

‘0O Euvyéviog Euyevidng, 6 idputhc kai xopnyog tod «‘Idpuuatog Euyevidou»,
MoAU vwpic npofAeye kai oxnudtioe ThHv nenoi@non 6t np dpria Kardption Twv
TEXVIK@V pag, of ouvduaoud HE v £0vikn dywyn, 8d nrav dvaykaiog kai
anogaototikég napdyovrag TG npoddou tou "EOvoug pag.

Triv nenoi@non tou autr O Euyevidng koNAwoe pé T} yevvailoppova npadsn
evepyeoiac, va kAnpodoTthoet oeBactd nMood yid ) ovotaon 18pipuarog nov Bd eixe
OKOMo vd gupPBdAdel otiv TEXVIKT €knaideuon Twv vEéwv NG ‘EAAddag.

"Etol 16 @efpoudpio Tou 1956 ouoTri@nke 10 « “Idpupa Evyevidour», ToU drolou
mv Sioiknon GvédaBe 1 adeAgn tou kupia MapidvBn Zipou, oupgwva UE TNV
Embupia ol StabETn.

ATi0 T6 1956 puéxpt onuepa 1 oupBoAn Tol 16pupaTog otV TEXVIKI] EKNaldeuan
npayparonoteirat pé Sidapopes dpaotnedTTeg. “Opw dn’ avTeég 1 onuaviikoTep!n,
nmou Kkpifnke ané THv dpxn w¢ npwtng dvdykng, eivai i ékdoon BiBAiwv yid Toug
HABNTEG TOV TEXVIKAY OX0A@V.

Méxpt onpepa éxkdo6Onkav 150 topor BiBAiwv, nou éxouv diarefel o0& moAAd
ékatoppdpia teuyn, Kai kaAunrouv dvdykeg T@v Katwtepwy kai Méowv Texvikmv
ExoAwv o0 ‘Yn. Naideiac, tav ZxoAwv Tol "Opyaviouod "AnacxoAoews "Epyatikou
Auvauikod (OAEA) kai t@v Anpooiwv SxoA@v Epnopikot Nautikod.

Moavadiki ¢povrida Tod 18puparog o’ avth v €kBOTIKI TOU npoonddea nrav
kai givai ) noidtnra tav BiBAiwy, ané droyn dxi1 pévov EmoTnUOVIKY, MASAYWYIKT
Kai yAwooikn, dAAd kai and dnoym éupaviocws, dote 16 PifAio va dyann8ei dno
TOUG VEOUG.

Nd v émornuovikny kal naidaywyikn nowrnta t@v PPAiwv, Td Keiueva
unoBdArovral o€ noAAég enslepyaoics kai BeATivovral npiv 4né kdbe véa Eéxdoon.

I6taitepn onuacia anédwoe 16 “ISpuua 4Aré v dpxn oty moidTNTa TOV
BiBAiwv ané yAwoakn dnoyn, yari moreter 6t kai td texvikd BifAia, stav elvat
ypaupéva o¢ yAwooa dpria kai opoidpopdn dAAd kai katdAAnAn yid T otdfun T@v
Haénrav, pnopolv va oupBdArouv otiv yAwooikr dlanaidayynon tav Habntav.

"Etol ug andgpaon nov ndpBnke fidn aré 16 1956 SAa td fiBAia THe BifAo8nkng
TOU Texvi, dnAadn td BiBAia yia Tic Karwrepeg Texvikég ZxoAEG, 6nwe apydTtepa
Kai yid tic Tx0Aéq Tou OAEA, eivar ypauuéva o yAwooa Snuotikil (€ Bdon v
ypaupatikn tou TpavragpudAidn, évao 6Aa td dAAa BifAia eivat ypappéva oTnv danin
kaBapevouoa. 'H yAwoown éncéepyaaia tav BifAivv yiverar ané ¢prroAdyous tod
‘16puparog kai étal e§aopaliferar i) éviaia ouvraln kai opoAoyia kdbe katnyopiag
BiBAiwv.
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‘H notdrnra rod Xaproo, 16 eidoc rav runoypagikayv ototxeinv, 1d oword
oxnuara kai n KkaiaioBnrn oeAidono inon, 16 éEbeuiro kail 1é HEYeBog Toi BifAiou
neptrauBdvovral kai avrd oTiq PpovTideg ToU "16puparoc.

T6 “1dpuua Bewpnoe 61 eivai unoxpEwon tou, cuupwva HE TS nveuua tou
BpuTth ToU, vd Béoe: oty didBeon tod Kpdrtoug 6An auti v neipa tou Tov 20
ETwV, avalauBdvovrac v éxdoon tav BifAiwv kai vid tic véec Texvikéc kai
‘EnayyeAuarikéc ZX0AES Kkai Td véa Texvikd kai ‘EnayyeAuatikd Avkeiq.

Ta xpovikd neptéawpia yr’ auvrn v véa EKBOTIKT MpoomndBeia nrav rnoAd
eploptouéva kai iowe yi' auro, Biwe td npara BiBAia advrig ™Me oewpadce, vd
napouctdoouv drédeieg ot euyypagh 1 oTiv ékTlnwon, nod 8a Slopbwboiv ot
véa toug Exdoon. 1’ avté 16 OKONo érukaloduaote v Bonbeia Awv Sowv 84
Xpnotuonouioouv 1d BiBAia, wore vd HAG yvworonomoouvy kdbe naparnpnon roug
vid vd ouuBdAdouv kai auroi ot BeAtiwon rav BiBAiwy.

EMITPONH EKAOZEQON IAPYMATOX EYFENIAOY
'AAEEavdpog |. NManmmag, ‘Op. KaBnyntig EMM, Npbedpog.
XpuoéoTtopog @. Kafouvidng, Atk -Mnx.-"HA. EM1, Awokngq O.T.E., AvTtinpoedpog.
MixanA I. "Ayyehénouhog, Taktikég Kabnyntig EMN, AloknThAg AEH.
Navayidtng XarZniwavvou, Mnx.-’HA. EMR, Tev. Alvtig *Enay/kig "Exn. ‘Y. Naideiac.
'Emotnp. Zoppoulog, T Pouooog, Xnp.-Mnx. EMI.
Z0pBoudog éni TdvV EkBOoEwY 100 ‘I8puparog, K. A. Mavagpng, Mév. Eruk. Koo wntig
Nav/piou "ABnviv.
lpapparede, A. 1. Meyapirng. ==

AlateAéoavra HEAN /i oGpBouior NS 'Emrponiig
lewpyiog Kakpidijc 1 (1955 - 1959) KaBnynmg EMnN, "AyyeAoc Kadoyepag 1 (1957 - 1970)

Kabnyntig EMN, Anurirpioc Nidviag (1957 - 1965) Kabnyntic EMM, MixAA Snetopne (1956 -
1959), NikdAaog Baowwtng (1960 - 1967) Geddwpog KouldéAnc (1968 - 1976) Mnx.-’HA. EMM.

Eidixés "EmaTnpovikés I0pPoulos yia 16 BiBAio Tl duaikic, B. NanaZayos, Takmikog
KaBnyntiig Tiis Mewduoikie, Mavemarnpiou Beooahovikng.
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KE®AAAIO MHAEN

EIZATQTH

0 -1 FENIKA

a) ®uowki. Elvan f) miotiun, ol tetdde T& qu-
TIK& Qavdpeve,

P) ®uokd gavdpeva. Kéde peTafoln, ol yiveTal
o) @Uan, &motehel fva puoikd gaavdpevo. TTy. 1| Ppo-
XN, & kepauvds, & aeiopds, # kivnan Tév olpavic aw-
HaTwY kAT elvon puoikd pauvépeva.

y¥) ®uoikd peyédn. Duokd péyedos dvopdloupe k&de
XCPAKTNPITTIKG TEV QUOIKEY GuTikeElpéveoy 7 @ai-
VopEveov, Tou Btv Trapapével atadepd, A elven Bu-
vard vé alEnfel ) vé EAarTooBel kol Tou pmropolue vé
TS petpricoupe. TLy. Uyos Pouved, Stvtpou, aliTokivy-
Tov. Bépos métpas, mopTokoiiol, TaiSiol. Mijxos Tro-
TapoU, omitiol, mholov. Adpreia doTparTis, TTMOE-
W05 TWUATOS. :

&) Hapatipnes. ‘O &vBpootrog BfAel v& kaTavoroe
T& QUOIKE povdpeve, yioeri elvan dard ™ QuUon Tou
EpeunTikGs kai yiori GEAel v& T& ypnotpomronoe Y&
vé& IKaVC TOINTEl TpoKTIKE Tou Avdrykes.

Maparnpel T& guoikd paivdueve kol mwpooTralel v&
Té& Epunveloer. Toparnpdvras Ty EEEAIEN Evds puoi-
koU gaivopévou dvalntd Thv oftia oy T6 TTPOKGAE-
oe kal Tis oyéoels dvaueca oTd PUOIKG peyEln, Trou
oyeTifovTal pé TO Paivduevo.

M& v& ylvoww kartavontd doa Biatumddnkay Ta-
POTTaVE), OXETIKE pPé THY Tapatfipnon, 8& gépoupe Eva
TrapdBelypa.

Mi& métpa el dd kdmole Uyos, *H trrdhom
Tiis wéTpas elvan Eva puaikd ponvdpevo, yiorl elvar wd
SAhayn) moU yivetan oty Olon. 3 alr v dMAayn
Utrdpyouv Quaik& peyEdn), TTou axetilovtan pé T pai-
vopevo. Altd elvan:

1) Té Bidotnua moU Siavdel fy Tétpa kaBos TEQTEL

2) “O ypdvos &md T oTiypd Tou dpyiler f Trdon
™G uéYpl v& @Tdoel 0T EBagos.

3) "H &Agn Tfis MMis mou dvaykdler Thv méTpa vé&
KIvn B¢i,

Towa Aormrov elvan §) aitia, ol mpokdheos 6 pai-
DuGikij h . o ;
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2 Keg. pndiv. Eiloayoyn

vépevo; *H &mévTnon 860nke wad elven 1y E1E tiig I'ic.
*H mrérpa TégTel, yiari Thv EAxel f) TH. Ty EAEn ol
Tfig [fis v ovopdCouue Papos.

‘H TrapaTipnon Biver &mévrnon kol o’ Etva BeU-
Tepo tpdnua: Ildg mégrer i métpa; "H mo ouyke-
kpwéva: o sivar 4 oxfon avapcco otd peyedny:
Sthotnpa, ToU Slowlel | TETpa kai Zpbvog, ToU XPEIG-
Leton yid vé T Srowioel.

“Otav & &vbpwros édwoe dmévtnon ¢ alTd 16
Se0Tepo EpcTnua Kol e 8T1 T& BiaoThpaTa o Sl
viel 16 kvmTd elven duédoyo pE Té TeTpdywove TEV
dvrioToiyey ypdvev, Siarimwoe altopata Bva gu-
o1Kd vopo.

) Dvowkdg Nopog. Duoikds Népos elvan md oyé-
on dvdpeoa of guotkd peytdn, Tou oyetifovTa pé
#var ouvopevo. ME i) yvean Tou uolkou vopou elvat
Buvat?) 1) wpoPAewn Tis E€ehifecs tvds poavopévou.

o) Meipapa. ‘H elpeon ToU aitiov, TToU TTPOKCAET
fvor poavopevo, kai 1) Blarrumwon Evds vépou elvat 8U-
okohn Umdleon kal ypeiddeTan TOMAES QOPES HOKPO-
YpOVIC TIapaTHPNOT.

“Eva paivdpevo or uon Exer ouvnfes pikpty Sidp-
ke, “Evet pijho TrégTel &méd TH pnAix ypnyopa. Erri-
ons 1) EmavdAnyn Evds gatvoptvou ot guan elval gu-
viiBos oupTrT@paTikd Kkal Sx1 auyvi. Atv elven 'rrx
SuvaToy fvas TapaTnenThs, ToU BEAel v& t€erdoel TO
QouvdpEvo  Tis  TTOOES wds TETpas, V& TIEPIMEVEL
moTe 0& Téoel 1) METPQ, TOAU PEAOTO TEPICGGTEPO
Sty Emdupel, yi& va kdvel owaTh TopaTipnon, v
Eyer ouxvn ¢ravdAnyn Tou QaIvopévou.

Mé& vé prropsl Aoimdy vé TopaTnphioe 1o peavo-
uevo oMM gopEs, OTKGVEL THY méTpa Kal TV dervel
v& Tréoet boes gopes BEAEL. ‘H évépyad Tou auTn, &n-
Aadfy 7 Bnmoupyia kad EmavdAnyn By ouvbnkdy
yi& v ékEnAwon o0 QoIVOpEVOU THS TTWOEWS, OVo-
péleTon meipapo.

‘Erropéveos, meipapa sivar 1} dnuovpyia kai Enavadn-
ym Spowov kai kat@dinhov ovvOnkdy, £pocov tobto
givan Suvard, na iy Ekdijhwon £v0g Qoivopivoy pi
Tavthypovn mepatiipnon Koi pETpnom Srapopav Quet-
KOV peye0dv.

Té melpapa yiveten oTO Epyactipro, Stou Umdp-
Xouv T& KaTdAANAa Spyave kai ol TpoUmobécels yi&
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0-2. Metpijoeig

™ péTpnon TEV puokddy peyeBdv kal v Eéfelpeon
TGV vopwv, ToU SIETTOUV TO GUIVOMEVO.

Tpétrer, dues, va dvagépoupe 6Tt TOAAE TrapaTn-
PATES Y1& TT) pEAETN OPIoUEVWY QUOIKDY QUUVOpEVWY
(MeTewpohoyikdv kAT.) yivovtan &’ elbeias oTn
Do), xwpls v& elvan dmapaitnTn 1| Tpayuaromoinon
EPYQTTNPIGKGDY TEIPOUATV.

0.2 METPHZEIZ

o) Métpnon v Gueikdv Meyebdv, N& ™ Sia-
TUTTWOoN TGOV QUOIKEY VoUW YPTCLUOTIoIoUNE Bidgo-
PO PUOIKG PEYERT, GTTws elvan TO pijkos, 1) néla, 6 ¥pod-
vos, 1) BeppdTnTe, 1) Slvaun, f Tieon kKA., T& dToix
TpéTeL vk WTTOPOUKE V& T& LETPOULE.

Métpnon £vos guaikou peyébous Adyetar 1) oUykpl-
on aUTtou pé Eva Ao Suoito péyelos, TO dmrofo Tradp-
voups odv povada. ‘O Adyos Tou peytfous Trpds TN
povada Atyetan pétpo alTou.

"ETol yik v& Bpel xavels 1O pétpo Evds guoikol pe-
yéQous, mpémel v& Eipel Tord elven 1 povada petpi)-
oEMC 10V Kai mdosg téToleg povadeg ywpodv otd Quot-
k0 avto piyebog.

Tis mepiloodTepes popes y1d& vé peTpricoupe Evar uUaol-
KO péyebos ypeialduaoTe Sidpopa eidikd Spyava, &g
Luyapid, YXpOVOUETPO K.AT.

B) Opehuddn koi mopaywyo peyildn - Lvotipota
povadmv. MN& v kaBopicoups omoiodnmoTe Quoikd
péyedos Trpéel v yvwpifoupe T1) povéda peTproEcs
Tou. ‘Emropévas yi& xé@e quokd péyeBos elvon dvay-
kaio v& Utrdpyxel Wd TovddyloTov povdda peTprioecws.
Xpnotpotroloupe ouvnfws TeploooTepes Tis WSS pova-
Bes peTprioews yi& TO (810 guoikd péyebos.

YAv Tis povades autés Tis kabopilape olbaipeTe,
ToTe 0& efyaue peydho &pibpd povdBuv. "EmiPAninke
Etol &méd T mpdypoTe ) ouoTnuaToTOINgT TGV po-
v&bowv kal y1& 16 okomd auTd Opionray T& cvoti-
pate povadmv.

Ot dpyes aTis omoles oTnpileton 6 kabopiopds TG
GUOTHPGTWY povédawy elvan of Efis:

1. "Opiletar nepropiopévog aplpoc uotk®v peye-
Odv, ta onola ovopalovrar Oepeli®dn peyiln.

2. "Oha td Omdéhowma @uowkd peyidn ovopalovion
nopdyonye kol cvvdiovran pé ta Oepedidn peyidn pé
tEiohoeig.
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Keg. pnéiv. Eisayoyn

T.X. 16 uéyebos TaxUTnTa v CUVBieTal é T HeyEdn
SidoTnuo s kai xpovos t, T& dmola, Smas 6& Boupe
opifovtan odv Bepedicddn peyedn, pé v Efiocon:
5
1

D =

3. "OpiCovta, 114 xads cloTnpa povadmv, of pova-
deg 1@V Depelioddy puotkiy neyeddy. Altég dvopalov-
T Qepchadderg povadeg. Mi ™ Poijbara iiohocog,
nob ouvdiel Eva napaymyo Quoik6 péyefog pé 1a Ospe-
Modén uoka peyéon, Ppiokovps i povada perpiicemc
b napaymyov peyélovg atd kale GOG T,

.. of &va &md T& ouoThpaTa povddwy ol B&
Spioovpe mapoardTw, T OepehicoBr) peyéon piixos L kad
XPovos t Exouv odv BepeAicoBers HOVGBES PeTPTOEWS T
péTpo m kai Té deutepoderrTo s. ‘Emropbveos 1 povddo
ReTpTioEcos THs TayUTnTas PplokeTon &rd 1) O)ECT) TTOU
auvbeel Ty TaxTnTa pé 16 SidoTnpa Kal T6 Xpovo, &v
QuTIKaTaoThoOUNE dmou L = 1 m kad &mou t — 1s.

= £ = o = I mfs
' lis

“Etot 1) povdda TOXVUTNTAS 0T ouoTnua aUTo el-
var 1 m/s.

Y) Ospehiddn peyédn. “Eyouv OpioBel Bud Spddes
BepehdBiov peyedéd:

In "Opade (L, M, T). 5 qiri TN Opdda T& Oepe-
Mdn peyén elven 16 pfikos L, 1 nabo M ked 6 ypo-
vos T.

2n ‘Opada (L, F, T). 3 alT) T Sudda T& Bepe-
Mcddn peyedn elvon 16 piikos L, 1) Slvapn F xal &
xpévos T.

) Lvotipata povadmv. Mé Phon & doo elraus
mapamave kol &eoU kaBopioaue Tis SudSes Ty Oc-
HEAIBGY  peyeBdY, 64 TPOXWPToOUUE TP TV
TPogSilopIoud TGOV oUoTNUdTWY povdSoy,

2nuepa Buo elvar Ta EmikpaTéoTepa OUTTTHOTE HO-
vaBwv: 16 Awlvic Liompa (Systéme International,
International System) f (S.1.) ki 16 Teyviké Eiotn-
pa (T.XZ)

— Awelvig Loornpa (S.1.)

To olornua altd Eyer Emikparmioel onuepa. Of fe-
uﬁ,‘.](_I)E‘-ru; u@\vobfg TOU QUCTTIHOTOS QUTOV Elval oi po-
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0-2. Metpiiaeig

védes Ty Depehicodioy peyebddv Tiis ouddas (L, M, T).
"Eton:

1) Zav povddo  uprkous Xpnowotoleital 16 pétpo
[métre - oupBohiopds m].

2) Zav povdda péios Xpnotuomoleitan TO YIA6-
Ypauuoe [kilogram - cuppoiiopss kg).

3) Zév uovdda ypévou ypnoluoTolitar Té Beute
péAerTo [second - ouupotiouds s].

Té avornua alrd TahcdTEpa dvopaldTav oUoTT)-
ua M, K, S, dwd T4 Apyik& TV BepeAiwdodn povd-
Bov métre, kilogram kod second. "OvopaléTav émions
kai oUoTtnpa Giorgi.

Enpsioon In: *Extds &md 1& OepeMicodn peyédn L,
M, T, imépyow kai &AAa peyédn, émaws elvon 7 Oep-
Hokpaoia 0 kal 7 #vtaon ToU TNAEKTPIKOU  pedpaTos
I, Té& dmroia Bév elvan Trapdywya peyidn kel T& Stroia
HeTpoUuE 0TS oUaTnua aUTd, Ty, fy povéda HETPT)OEWS
Tiis Geppokpaoias eivar & Pebuds (ovpPoriopss grad)
kel s EvTéoews Tou AAekTpIKoD peUlaTOS 1 povéda
ampére (oupPotiopds A).

Inpeioon 2n : Modadtepa XPNOIHOTTOMBNKE TTOAY
16 avotnua C.G.S., 16 émoio HTTOpPET v Becopnfel adv
UmoTroAAatAdoio ovotnua Tou S.0. Oi BepeAiobels
HovaBes ToU ouoThuatos C.G.S. elva:

1) T éxatooTdueTpo [centimétre-oupPoriopds cm].
Lem = 1150 m, povéBa prikous

2) TS ypauudpio [gram - cupBohiopds g).
1 g = Vygoo kg, povéSa pddas

3) To BeutepdAemTo s, BnAadih f iBia povéda Xpo-
vou pé 16 S.L

Mapatnpotpe Aormdv 611 16 C.G.S. el BepeAico-
Beis povdades ToU ufkous kel Tils pddas, UToTroAAa-
mAdoles TGV povadwv ToU S.I. yid T& S QUOTKA
HEYEQT).

— Texyviké Eoommpae T.XE. 216 olvotnua alrd of
Bepedicrbers povdbes elval ol povddes ToV Bepehwby
peyebdv (L, F, T).

"ETo1: «) & povdda prkous YpnolpoTroEiTon Té
METPO m. P) Z& povada Qw'-\'::w.:ug Y PN CIHOTIONET T
16 kidomévt [kilopond - )
OpileTan TapokdTw. y) & oy
TTOIETTAL TO SeUTEPOAETITC

THos kp], To dmoio

10O XPOVOU X PNO1O-

WnionoBrke amod 1o ivotirouto EknmaiSeuTtikrg MoAmkig
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€) ‘Opiopog Bepehimddv povadwov.

— Té pérpo m. T pérpo elvar povdda ToU QuUaI-
kou peyébous pijkog.

“Eva dplopévo piikos dmrogacioTnke vé AdyeTtan pé-
Tpo (métre, oupPoAiouds m) kai xpnoipoTolEiTal odv
povadiado pfikos. ' altd gmidyTnke Eva mpdTUuTO
pétpo &mé ipidiolyo Aeukdypuco (yi& vé priv oxou-
pi&cer) kai TomofeTninke oo Alebvés Mpageio Métpoov
kol Zrabpddv, Tou PpiokeTan otV TOAN Sévres kovTd
o716 Tapiol. Té pérpo elver katd mwpootyyion ioo ué
16 1/40.000.000 ToU ‘lonpepivou.

Inpeioon : ZNpepa 1O pétpo Spiletan of &mdAuT
ouvapTnon K TO pfikos kUpaTos pids kafopiopévng
dxTivoPolias ToU ¥nuikol oToiyeiou Kpumrtév.

Zuykekpipéver 1 m elvan foo pé 1.650.763,73 pdixn
KUPOTOS KOKKIVTS Ypaupfis ToU gdopatos ToU &epiou
Krée,

— Té yuhéypappo (kilogram - cupPoriouds kg).

"Otreds yi& 16 wfikos a1 kad yid ) pdde, SnAcadh
THY ToooTnTa Tis UAnS Evds odpaTos, Udpye oTod
Aiebves Mpageio Métpoov kol Ztabudv fvas peTaAAikds MpéTumo pétpo.
KUMVEpOS, TToU Exel Anglel odv TpdTuTn povdSa pdlas
kol SvopdleTan XISy paupo.

Inpeioon : Té VAkd ToU mpdrutou X1Aoypdppou
elven &md ipiSlotyo Aeukdypuoo yi& vé un oxoupidler.

To Yipoo aUTfis Tfis povdBas dvopdletan ypappd-
pro. "Apyikd odv ypaupdpio elye opioTel §| ko 1 ku-

BioU tkarooToU (em?) dmooTorypévou vepol Bepuo- “
kpaoias 4° C.

— To Sevtepdrento (second - oupBoriopds s). ‘H
péan) MALCKT TpEpa Xwpibetan of 24 GHpes (heure - oup-
Pohioucs h), 7 kdbe dpa ot 60 Tp@dTA AerTéd (minu-
tes - cupPoAlopds min) xoi T kdbe TPETO AETTTO O
60 Bebrepar AeTa (secondes - cupBoiiopds s).

‘H povdda Tou ¥pdvou elvan 1) {81 kad yid T& &0
GUOTTHATO Jovadwv.

Inpcioon: 216 ovotnua S.I. 16 SeutepdAemrto bpi-
LeTon of ouvdpTnon pe TV TeploBo wids kabopiopévng
dxTivoPoriag ToU ymuixoU oToryeiou Kaiglo.

— Té xudhonévr (kilopond - oupPohiouds kp). “Orresg
Exoupe dvapépel, Pépos elvar ) Suvaun pé Ty Smola
| TH EAkel va odpa. TS Pépos cwuatos pélas 1 kg
oty Emeavela Tis Bdhacoas kal 0TS yewypagiks
wA&TOS 45°, dvopdoTnre KIAOTIOVT, kp.

Mpdtumo yiidypaipo.

Wnionoi|Brke amod 1o ivotirouto EknmaiSeuTikrg MoAmkrg
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IEENAKALE 021
Oepelrmderg povasec,

-
ZloTnua Mty B0 E
afa A = T 7 7
HovdBwv pikos | péfa | Buvapn | ypéves
1 S.L m kg — s
2 T.E. m - kp s
3 C.G.S. cm I3 - s

o1) Mopdyoyss povades. Ta mapdywya Quoikd
peyebn, Exouv povédes ToU propoly v TPOEPYOVTalL
&mé Tis BepehicoBers povddes. T alrd altés dvoudlov-
Tl Tapdywyss povddss kol kdfe md dvnkel of fva
& Té guoTHPATA TOU AVOQEPCE TIEPATTEVL).

‘O pnyaviopds, pé Tév dTroio Bpiokoupe pd mapd-
ywyn povdda, elvan & EEfs:

— “Opitovpe 16 puoké péyedos, 816;“9
Tx. Ti elven pérpo péons ToyurnTas. A
‘Opropéds : Métpo péons Tayirntas elvar 16 rnhi-
KoV TOU Bl1aoTriucos s, Trou Biatpéyer Eva kvnTd of
Xpovo t, 81& Tol ypdvou alToU:
e e
t Mala
— 'Emidéyoups t6 obotnpua. L

*Ectad 16 S.I.
— "Avuxafistotpe 6ou s = 1 m kai dmou t = 1,
OTTOTE:

—

“Eto1 kaboplloupe 5 povdde petprigecos Tis Tayy- MéZa 1 kg Bhxerar &md ) [ wé Stwann
TryTes 16 1 m/s mou elvan BnpioUpynua tév BepeAtwdidv 1 kp.
HovéBwv m kai s kol moU yi’ altd TE Adyo elvan
naphywyn povada.

;) Iolhankaoreg koi Omomoklhanlhdoieg povadec.

TloAAés gopés ypnowpomoloUpe yi& Ty pérpnon &vds
puoikoU peyefous ToAdamAdoia 1] UmrommoAAGTTAGO X
Tfls HOVGBas HETPT|OEWS alUToU, AOTE TO ATTOTEAETUX
THis PETPHOEWS V& EKPPAleTOl Pé Ever &piBpd elkoAa ka-
TavonTo. XpnotdomoloUvtar ouvnfus of TrapoakdTe
oupPoAiouol, Tév dtrolwv ypdgoupe kai Ty dvtioTol-
X1 Tpogopa.

WnionoiBrke amod To ivotirouto EknmaibeuTikrg MoAmkrg
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IOAAATIAAZIEE MONAAEZX

ITiuuﬂoNoué; Tiug [Tpog:cpﬂ

k 10 | xiro
M 106 péyKa
L& e | v
YOOMOAAANIAAZIELEL MONAAEZ
v—.{uuiﬁg?\;cr-ng-ir?u;ﬁ - ] np(:qaopé |
L EE TR
‘ c : 10-2 ’ odvT)
m 10-3 1 Wit
u | 10-6 ‘ pixpo
n 10-2 ’ vévo
P 10-12 Tixo

"Av prpootd dmd md povdda HETPTIOES TOTTODE-
Tnoel éva &md Té TrapaTrdve Ypaupara, Snpoupyei-
Tl & moMAamAdoia 1 UmromroAhamAdola povdda.

IT.x. N povédda pnkous elvar 16 m.

‘H povaba km = 103 m = 1000 m, elvan mroAda-
TAGGIA povada ToU péTpou,

H povéda mg (mdiykpdp) = 1073 g — /1000 g, lven
UmroodamAdoia povdda Tol g.

n) Movadeg peplkdv Quotk®v peye0iy.

— Movadeg pijkoug.

Ma 77 pérpnon Tol prkous ypnoipomoloUvTal of
TropaKaTw TOMaTTAGTIES Kol UmoToAAaTAdTIEs Hovd-
8es ToU pétpou m.

km =103 m = yidpetpo
dm = 1071 m = SekatdpeTpo

cm = 1072 m = &aTooTdueTpO
mm = 1073 m = xiAlooTdueTpo
p =100 m = pmkpdv

a

A = 10710 m = "AvykoTpou (Angstrom)
"Emrions xpnoipomoiotvten kai &Ales povddes Smreas:
1 vowtikd pidt (Biebués) = 1853 m
1 Eros gwtds =035 018 m
MpokTiké 16 ET05 PeoTds elvar 16 BidoTnua Tou Sia-
VUEL TO @éds oF Ypovikd BidoTnHe dvds Etous, TpéYOV-
Tas pé TayuTnTe 300 000 km/s.

WnoionoBnke amod 1o ivotirouto EknmaiSeuTikrg MoAmkrg
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— Movadeg imgaverag.
‘H povéda émipdveias 0& elvon TeTpdrywvo TrAsupds
l m, y1& 1& ovotipata S.1. kai T.E.
‘Emropévas 1) povdda gmpavelos Ba elvan:
S=12=(Im)2=1m?
— Movadeg ykou.
‘H povdda &ykou V 84 eivan kUPos dxpfis 1 m, y1&
T& ovothuata S.1. kai T.E.
‘Emopévas 0& elven:
V=L = (Im)}}=1m
Xpnowotmoweitan #mions kol ) povdda 1 dm3, fy &-
Tola dvopdleTan kod Aitpo (ouuPoriouds 7).
— Movadsg ypovov.

Mé& 1 pérpnon Tou Ypdvou ypnoipomololvTal gu-
viiBus of mrapaxdTe povddes:

1 dopa = 1'h
1 wp&dTo AemwTd = 1 min
1 Beltepo Aerrd = 15

‘H oxéon 16V povddoy adtdv elvan:
1h = 6 min 1 h— 3600
I'min =60 s = .

— Tlewvie - Movadeg yoviag.

‘Opilercn odv ywvia ¢ 16 mniikov Tol Téou s Bi&
Tfis dxtivas r (ox. 0-2). Anhedd:

§
P =
h

Movada yoviag: 'Edv s = r TéTe ¢ = 1.

‘H povada ot dvopddeton Gktivio (ovupohioucs
rad). Anha®t| 1) yovio, | dwoia dvmioToiyel of TéEo s
ToU T kfjkos Tov elven ioo pé v dxtiva, elven 1 rad.

'Edv 10 T80 s ylver ioo pé Té pfikos Tiis Tepigé-
peiag, TOTe 1) ywvia ¢ 8& yive:

K] 2nr

@ = = =27 rad = 6,28 rad.
r r

YANAT) povaBa PETPrioEws TR yowvias, dmes elven
yvwoTd, elval ) poipa.

’Emre1dn) 1) yeovia, ToU dvTioToryel o SAGKATpT TV
TEpIpEpEIar TOU KUKAov, Exer 3607, oupmepaiveTon &t

I rad = LIS 57

P

Zy. 0.2,

WnionoiBrke amod To ivotirouto EknmaiSeuTikrg MoAmkrg
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0.3 AIAZTAZEIZ TQN OYZIKQN MEFEOQN

"Eote 71 {nTdue Tis BiaoTdoels ToU QUOIKOU Pe-
yébous «tuPadovs. To éuPadov S mas tmgdveias elven:
"Eufladov = Mijkoc » Mijkog

S = L ¥ I e

Elvan Suvartév v €iowon (1) vé v ypdpoupe:

S=L2. M°.T"

‘Emrouévess ol Siaatdoels Tob épPoadol S efvar: (2,0,0).

Zuvetrdds, draothoeig £voc guowkol peyélovg eivar ol

tpelg Ekbiteg tav Pucikdy peyeddv L, M kai T of ov-
vaptnon thv onoimv fkppdletar 16 péyefog adro.

"EoTw tdhpa 6T1 {nTdue Tis SiaoTdoes THs TayxU-

Ardothpa

(1)

TnTos: Tayitnra = -
Xpovog

s
1

v = -

:
Kol wie Ela st @ = FL. 30 . 71,

"Apa of SoTdaes Tfis TaxuTnTas elven (1,0, — 1),

‘Omrws dvagépape Tapatdve, i ywvia elvar mnii-
kov ToU Téou Bik This éxrtivas. ‘Emopévers 0& EXOUpE
yié& Tis SiaoTdoels Tiis yowvios:

S T e
r L

Anhadny, ol Bixotdoes Tfs ywvias even (0, 0, 0).
levikd, 6Aa T& peyeln, ol Exouv unBevikés SiaoTdoels,
dvopddovtan kalbopoi apOpoi.

Xpnowoétte tdv SacTaoEnv.

2¢ & eflowan Tou ouvbiel guokd peyébn Oa
npéner ol dwaotdcsg tob mpdrov pEloug tiig Efied-
oewg va eivar idieg pé tig daortaceig tob dedrepov
pélovg. Trv i816TnTa alrh) wropolue vé TH xpnoi-
HOTOIT)oOUNE Yid va EAéyEoupe TUXOV opddpa, ol 0&
oupPei oTd Quoikd peyEdn Tiis Eflodoews kol oToUs
tkBETes Tous., “Oupws, i TouToTnTA TEV BlaoTdoemy
6tv taopohiler TV epboTnTa Tis TapaoTdoews. Mé
TV EAeyxo TGOV SilaoTdoEwY SV BiamioTvoVTal TT.Y.
TuySV Trapolelyels ] TPOTTOTIOINTELS CUVTEAEGTEW.

IM.y. oi éGiocoeis: -
1
Ew = — my?
Eyy = mu?

WnionoiBrke amod 1o ivotirouto EkmaiSeuTikrg MoAmkrg
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Gro TAeUpds SieoTdoswy elvan kad of Bud dpbls, Tap’
6TL 1) Beltepn &m’ orés elvon Adfos.

0-4 EKTEAEZH APIOMHTIKQN TIPAZEQN

o) TToAMés gopés of &piBunTikés mwpd€es elvan To-
AOTrhokes kal TpéTel v dkoAoubeiTan dpiopévn péBoSos
KOT& TTV TrparyparTotroinet) Tous, yid v Ppiokovton
owoTd &pidunTikd dmoTehéopaTa.

Zmv mepimTwon ToU i TopkoTooT, ATOTEAEN-
Tl GO yivopeva kad TrmAike, Trpémel vék dxohouBeiTal
N TApaK&Tw Te1pd EvepyEIv:

1) Metatporry SAwv Tév mapayévtwv of Beko-
SikoUs pé Evar dxépono yngio.

Myx. 0,00035 = 3,5.10-4
45000000 = 4,5 107

2) Tepikotrn) &Y TOAGY BekaBikddv wneicv kai
Giamipnon 1 Ews 2. “H mpootyyion alth evon mopa-
Gext) o1r) Guoikn, yiort 16 wikpd TooooTé GYETI-
KoU opéhpaTos oTd droTeAéouarta elven otls Teplacd-
TEPES TIEPITITOEIS AVEKTS oV TpdEn).

Inpeinon: To oxetikd opdhpa dpileTtan d:

_(BxpiPris TipA) :(Egocsyy:cﬂkﬁ TIum)

% 1009%
(rpooey yioTIKy Tiwr)

‘H paBnuaric oyolaoTikdTnTa dmrenTel THY dmmd-
Autn dxpifeic ToU &motehéapaTos. “Opews, oTis Tpa-
KTIkéS Epapuoyts, TO mMd omoudaio elvan vé Pplokoupe
TO GmoTEAESHA PE omuavTiky dxpifeia.

"Etor 8& yivouv ol TrapoakdTe peTarporrés:

0,0003542535 = 3,54 . 10—+
458921 345 = 4,59 . 108

3) "Av Umdpyouv @5 wapdyovTes TETpayovikés pi-
Les, ol Umoppiles TOOOTNTES peTaTpéTOVTal OF SUva-
peis &pias Taecos: Ty,

V45273004 = V45.106 = 6,7 - 103

V0,0000000538 = V5,38.10-% = 2,3.10-4

4) Xwpifouue T& onpavTikg ynela &md Tis Suvd-
pels kol k&voupe Tous TToAAaTAcoiaopoUs kol Tis Sian-
PECEIS.

WnionoiBrke amod To ivotirouto EknmaiSeuTikrg MoAmkrg
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Mepadeiypoto :
530004 - 0,00045 - V7385,4
¥0,0038 . 4303,7

3,3:10%-45.10+4 . V73,9102
V3810443 . 103

53-45-V739 - 105-104. 10
V38.4,3.10-2. 103

2200 88 10 _ o0 iy
616 42-10

0-5 ETHAYZH OPOOMQNIOY TPITQNOY

Kabe dpboydvio Tpiywvo Exer 6 ororyeia, Sniadn
TPEls TAeupks kai Tpels yovies. T fva dard T& oToryeia
auT& elven yvwaoTo TavtaTe, yiari elvon 1 opbi) yavia.
MN& v kaTaokeun Tol  époywviou Tprydvou dpkel
vé Sofolv 8o &mo T& dyvweTa oToiyeld, fva Bucws
oToiyElo dmoapaiTnTa TetTEer vé elvan wd TAsupd.

"Av .y, Bivovtan of 8lo KkdBeTes mAeupts Evds Sp-
Boywviou Tprydvou, pmopolpe vd T kaTaokeudoou-
pe kai Emmoutvers prropoupe v UmoAoyiooupe THY Urro-
Teivouoa kal Tis Buo dEeies yeovies Tou.

MTéds Speos 6 yiver arés & Urooyiouds;

a) O& &mavtricoups oTd EpdoTnua avTd, &polU WiAf)-
coupe Tipiv yi& tpry@vopstpikoig apbpoig (o%.0-5a).

1) ‘Opileton odv dipitove (oupPodiouds nu) T
yawvias B o1 dploydvio tplywvo ABI 16 mrnAikov
Tfis &mévavTl k&BeTne Theupds B Tpds THY UmoTei-
vouoo @

e
e B = = (1)

2) ‘Opigeron o svympitove (ouuPoliouds ouv) T
ywvias B 016 dploydvio Tpiywvo ABT 16 mrmiikov r
Tiis Tpookeipevns kabetns TAeupds pds Ty UmroTel- Ty 0.5a.
vouox a@: .

E
ooy B = 7 (2)

WnoiomnoiBrke amod 1o ivotirouto EknmaideuTikrg MoAmkig
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3) 'OpileTea odv Epantopivy THs ywvias B aTé &p-
Boywvio Tpiywvo ABIT 16 wnhikov Tiis dmévavTi kdfe-
NS TAeUpds TGS TV Trpookeipevn kaBeTn TAsUpd v:

tp B = g (3)

¥

4) "Av Bioupégoupe Tis ocoes (1) kal (2) kard
HEAT, Taipvoupe:

B

b & ep B, &pa:
cuv B v

elw al=

nu B
tp B = (4
5 guv B /

5) Té fiuitovo, 16 ouvnuitove kai 7| EpatrTopévn
Ha&s ywviag ovopdlovtar tpryovoperpikoi apilpoi kai
Umépyouv mivakes moU uds Bivouv &md s yeovies
ToUs TprywvopeTpirous apifpols kol dvtioTpoga. Of
mivakes adtol AéyovTal  tprymvopstpikei  mivakec.
“Evas olvtopos mivakas elvan 6 Tlivakas 0 -5 1,

6) "Equppoyi. "Eva dploydvio tpiywve (ox. 0-5p)
£xel Tis Sud kdbetes TAeupts Tou 3 m kol 4 m. N&
UmrohoyloTouv 1) UtroTeivouoa kai of SUo 66eies yowwies.

Avan :

(c) "Amd 16 TuBaydpeio Becopmpa Exoupe:

2=p+ 72 > a= V[ﬁ -+ ‘{3-—)
c=)2+3m-—>ae=5m

(B) ’ATo ToUs TrponyoUuEvoUs OpITHoUS TTPOKUTITEL
oTi:

3
B = By - = 0,6
o 5
NE = Yo 4-:0,8
[V 5
Ao TOV TprywvopeTpikd Tlivaka 0.5 - 1 mpoxd-
TTEl OTL: =
&v e B = 0,602 - B = 37°

kal v mpul =0,809 —» I = 54°

Y=4cm

Bz Icir

Ey. 0.5p.
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NINAKAZ 0-5-.1.
TPITONOMETPIKEE ZYNAPTHEEIZ

Fwvia Tovia
(noipss) 4 e = (noipes) il i 2
0 0,000 1,000 0,000 46 0,719 0,695 1,035
1 0,017 0,999 0,017 47 0,731 0,682 1,072
2 0,035 0,999 0,035 48 0,743 0,669 1111
3 0,052 0,999 0,052 49 0,755 0,656 1,150
4 0,070 0,997 0,070 50 0,766 0,643 1,192
5 0,087 0,996 0,087 51 0,777 0,629 1,235
6 0,105 0,994 0,105 52 0,788 0,616 1,280
7 0,122 0,993 0,123 53 0,799 0,602 1,327
8 0,139 0,990 0,140 54 0,809 0,588 1,376
9 0,156 0,988 0,158 55 0,819 0,574 1,428
10 0,174 0,984 0,176 56 0,829 0,559 1,483
11 0,191 0,983 0,194 57 0,839 0,545 1,540
12 0,208 0,978 0,213 58 0,848 0,530 1,600
13 0,225 0,974 0,231 59 0,857 0,515 1,664
14 0,242 0,970 0,249 60 0,866 0,500 1,782
15 0,259 0,966 0,268 61 0,875 0,485 1,804
16 0,276 0,961 0,279 62 0,885 0,469 1,881
17 0,292 0,956 0,297 63 0,891 0,454 1,963
18 0,309 0,951 0,325 64 0,899 0,438 2,050
19 0,326 0,945 0,344 65 0,906 0,423 2,144
20 0,342 0,940 0,364 66 0,914 0,407 2,246
21 0,358 0,933 0,384 67 0,920 0,391 2,356
22 0,375 0,928 0,404 68 0,927 0,375 2,475
23 0,391 0,920 0,424 69 0,934 0,358 2,605
24 0,407 0,913 0,445 70 0,940 0,342 2,747
25 0,423 0,907 0,466 71 0,946 0,326 2,904
26 0,438 0,899 0,488 72 0,951 0,309 3,078
27 9,454 0,891 0,509 13 0,956 0,292 3.271
28 0,469 0,853 0,532 74 0,961 0,276 3,487
28 0,485 0,875 0,554 75 0,966 0,269 3,732
30 0,500 0,866 0,577 16 0,970 0,242 4,010
31 0,515 0,857 0,601 a7 0,974 0,225 4,331
32 0,521 0,848 0,625 78 0,978 0,208 4,705
33 0,545 0,839 0,649 79 0,982 0,191 5,145
34 0,559 0,829 0,674 80 0,985 0,174 5,671
35 0,574 0,819 0,700 81 0,988 0,156 6,314
36 0,588 0,809 0,726 82 0,990 0,139 7,115
37 0,602 0,799 0,754 83 0,992 0,122 8,141
38 0,616 0,788 0,781 84 0,994 0,104 9,514
39 0,629 0,777 0,810 85 0,996 0,087 11,430
40 0,643 0,766 0,839 86 0,998 0,070 14,301 |
41 0,656 0,755 0,869 87 0999 L 0,052 19,081
42 0,669 0,743 0,900 88 0,999 0,035 28,636
43 0,682 0,731 0,932 89 0,999 0,017 57,290
44 0,700 0,713 0,988 90 1,000 0,000 ©
45 0,707 0,707 1,000 !
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0-6. Etoryeia drevoopatikod Loyiopod

‘Anavinon : ‘Emopéveos, pé peyddn Tpootyyiom,
ol CnToUpeves ywvies elvan B = 37° xal T = 54°, &véd
7 UmroTeivovoa elvanl o = 5 m.

B) "Yroloyiopig draymviov napolinioypappon. Z16 B
TapaAAnAdypoupo ABI'A (oy. 0-5y) Sivovran oi

8o Tpookelpeves Theupis AB = o, AA = P kad 1) yo- 5
via BAA = ¢. A
Mé aitd T& oToiyeia eiven Buvard vék UmoAoyi-
goupe: TN Biaxycvio AT = y kai Tis ywvies ¢, kal =
P2, XPNOIWOTIOLOVTAS TOUS TIOPAKETM TUTIOUS, TOUS
omroious BEv ArrodeikvUoupe: A
y=VaZ £ 2+ 2af auvp ke Ex. 0-5%
Jor . W T
N @2 ne ¢y e
’Egappoyfi. Ol SUo Trpookeipeves TAeupts a kai B
&vos rapoAAnhoypdppoy efvar o = 10 mkad B = 20 m
kol 1) petay alTdy ywvia ¢ = 45°.
Né& UmroroyioBel 1) Siaycovids Tou v kad of yewvles
@1 xai @y, TOU oyruaTifel 1 Siaydovios pé Tis TAsUpks
o kai f dvrtioToiya.
Aben - y= Vo2 + P2 + 2af ouv 45 —
=V102+20242-10-20 . cuv45° 4
y=28m
Mé& Tis yevies Eyoupe:
a ¥ @
_—= AN = e
e MUY ¥
10 - 4
_10-mpd5 _ 0,25
28
= (hy = 14°
.ETI'EIBf] P+ Pr=0 = Q=00—@ = 45— 14 = 31°.
0.6 ZTOIXEIA AIANYZMATIKOY AOlZMOY
&) Awavvopa. “Av ot m& eBeia x AdPoupe Eva £0-
OUypappo Tpfipx AB, T6 dmoio Bewpoupe Bravuduevo
&md Evar kivnTO &mrd TO A Trpds TO B, To elBlypappo o
e B e R S
aUTd Tpfipa Aéyeton Sidvuopo kof oupPohifetan: AB A B
(ox. 0.6 ). Ix. 0-6a.
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16 Keg. undév. Eisaymyn

Mé& v& kaBopiooupe Eva Bidvuoua, Trpémer vé yuco-
pifoupe Tpia Tou oTOIYElD:

1) Tt éwedboven, SnAadn Ty edela x Tijs drolag
dirotehel Tpfjpa. H Bievbuvon dvopddetan kai poptag
Tou BlavopaTos.

2) Tn @opa, SnAadt) &v T KivnTS KIvelTan Tpds TS
Be€16 1) 16 SpioTepd pépos Tis evbeias. Ty, T& Sicwi-

ouaTa A)l-3 kal EX Exouv auTiBetes popés. Té kdbe Qo-
ptQ WTOPOUUE V& onueiddoooupe Th BeTikr) gopd, Sras
gywe aTé oy, kai Eto1 abtépoTa kalopiletan ko
] popd Tou BlovlopaTos,

3) To pérpo, SnAadn T6 mnAikov ToU SiavlopaTos

—> >
AB Tpds Eva Eidvuopa OM Trov Becopeitan odw pova-
Siaio kai Exer TavToTe Qetiki Qopd :

—>

AB

=

OM

P) Awvvopanika kai povopstpa peyidy. Ztv Qu-
oIk UTdpyouv puoikd peyeln, mou yid vd T& yo-
paxkTnpicovpe Tpémel v& T& TapagTHoOUUE pé Stavd-
opata. Atv dpkel .Y, v& TrEl kavels 6T fva adTokivnTo
kiveltar pé tayutnta 20 m/s. Mol oé ok Siedbuv-
on kal wPOs ToI& popd KveiTal, elvan oToryeia dra-
paltnTa Y1k va Brapoppwlel oagrs elkdva Tis Kivr)-
OEWS TOU KIUTTOU.

Té idio loyuer y1& 16 guawd péyebos dovapr. Mé
TO v& el kavels 8T1 id Buvapn 20 kp ompdyvel wd
mopTe, 8év kaBopifer moAA& wpdyuara. MNati, &v
ompwyvel THY TopTA TapdAANAa Tpds TAY EMIQh-
VEl& Tns, Bév B& KAeioel, dvdd &v T ompdyver kdfeTal
Tpoés TV Emipdved g, B& KAeioel ) 04 dvolfer dvd-
Aoya pé T op& This Buvdpews.

Ta quoikd altd peytln, T dmola yik v kebopi-
oToUV pé dkpiPeia mptal vé TapaoTaloly pé Sidvu-
opara, dvopdlovtal Swavoopatiki peyiOn.

Té quoiks, Suws, péyebos xpdvos Bév elvan Siavuoua-
TIKO, y1oTi dipkel TO péTpo Tou yid vé kabopiafer. Abv
elvon X, dvaykado vé TrapoaoTioe kavels Ty fHAkia
tvos avipdmou pé Bidvuopa. Apxel v& el dmi elvan
.. 30 érédv. *Erlong 1) mukvdThTa Sév elven Biavuopa-
Tikd pPéyedos, yioi dpket .y, vé ToUpe 811 6 UBpdpyu-
pos Exel mukvéTnTa 13,6 glem?,

(AB) =

Ey. 0-6 .

WnionoBnke amod 1o ivotirouto EknmaiSeuTikrg MoAmkrg
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0.6. Lroryeia Swavovopatikod Loyicpod

T& peyébn alrd, & dmoia yi& vé YopaxTnpiofoly
&pkel povov vé Splofel 16 pétpo Tous, dvopdlovtat
novépetpo peyiln.

y) “Iea dwaviopara. Avo Siaviopara AB kol TA
TapdAAnAa petabl Tous THs alTiis gopds kai Tol ad-
ToU pétpou, Adyovtan foa Biaviopata (oy. 0 -6 P).

&) Mpéebeon dravvopdrov. Alvovtar & Sioviopa-

—> e :
Ta AB xal TA. Nd& va Ppolpe 16 &Bpolopd Tous
=
AB | TA tvepyolue s €fis (oyx. 0-6 y):
—>
'Amd onueio O pépvoupe 16 Sidvuopa OB, igo
— —>
Tpos 16 AB kad &méd 16 B T Bidwuopc B1A; ioo

) g
Tpds 76 TA. Té &bpoiopa elvan:

e - > >
AB +T'A = OB + B/A; = OA,

AnAob yi1& vé &bpoioer kavels &Uo (1 kai TEPIOTO-
Tepa) BiaviopaTa, GpKeEl VE Té KaGvEL Sradoyika. An-
Aadt), oTd TEAos ToU TPTOU BlowlopaTtos ToTrobe-
Tel TV dpyxn ToUu Beutépou k.ox. TéTe, TO &bpolopa
elvon 16 Sidwuoua, ou Exel dpyf ™y apyn tod nph-
tov Srevbopatog kai 16h0g t6 téhog tod telgvtaiovn.

) "Agaipeon Shawoparov. MN& vé &opaipéooupe BUo
v ——> ! _+ ’ o 1 ] 3
Biavlopata AB kafl T'A T& TomoBerolipe ué xolvr| &p-

X1 ked T6TE ) Biagopd elven 16 Bidwuoua o Exer dp-
X1 16 téhog tod deaipetiov dwaviopatoeg kai téhog 16
téhog tob paiwtéov Swaviaparog (oy. 0 -6 8):

> —> —> o <>
AB — TA = OB, — OAy, = AB;
HElwTED  d@aupeTéO  pelwTéo  dipapeTéo

A B

Zx. 0-6¢.

o1) Iwvopeve Swaviopatog émi aplps. To YWo-
Hevo Evos SravUoparos éni fva &piBud elven fva Bid-
voug, Tou Exel T (B SielBuvon pé T TpdTO, THY
B popd, &v & &p1Buds elvon Betixds, 1 avtifern gopd,
Gv & dpiBuds elven &punTikds, Kol HETpo fo0 Pt TO yvd-
Duaikiy

B
-
By
Ly. 0-67.
8
r
A
A
B
[¢]
&
Zy. 0.68.
(ra) = 3a(A8)
o
rA)=-3lnB)
7
2
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18 Keg. pndév. Eisayoyn

MEvo ToU péTpou ToU SiavlopoTtos i Tov S&p1fud
oyx. 0-6¢).
(ox 5
] AB =S
Inpeioon : S = B AB. ‘Emopéveos 1) Siai-
pecn BilavlopaTos pé Evav &p1Bud HETOTPETETON Of
ToAAaTTAGC Ao UO.

0.7 FPADIKEE TIAPAZTASEIS

*Exoupe Qvagépel TrapaTrdve, GT1 PUOIKOS VOpOS £l-
val lid oxéon dudpeca ot QuoIkd HeyEdn kai S pé T
véuo prropoUpe vé TpoPAéyoups THY EEEMIEN Evds o~
Vopévou.

‘H oxton Tév puokév peyeddv ot HEPIKES TTEPITTTG-
oeis Biatumrcoveran pé i tficwon. ZuvnBéoTepa Spaws,
tvid Udipyer ovoyETion METaEY puokddY ueyeBév, Sév
Umrapye 2Eigwan ToU T& ouvbiel. “Otrws duws kai &v
Exer 16 Béua, wropoUpe T oxton peTafy TéV PUOIKEV
ueyeddov vé Ty TrapaoThoous ypagikd. Oi YPOPLKES
neapaothozig pds Sivouv ETomTikg T EEEAIET Evds pal-
vopévou kai ot Guoikn ypnoipoToloivTal elpUTaTa.

Z¢ Eva gavopevo propel vé peTaBdAlovTol ouyxXpo-
Ves TEPIOOSTEPa &6 BUO QUOIKG peyédn. “Opes, of
YPOPIKES TTapaoTaTELS, Yid TS omroles B& oulnThooupe
863, B& dvagépovtan oTry oxton dvdusoa of Sud pu-
ok& peyEdn, Tou TaploTdvovTal 0T EitTeo Sud kd-
Betoov aEdveov. "As Bolue Tév Tpdro ol B kévouwe
avtés TS ypaikts TapaoTdoes,

Od& Biakpivoupe BUo TeprrTdioes:

In nepintwon : ‘H oxton petafld Svo PUTIKGY -
Y& x kal y Bivetan &mwd tlowon:

TV V=82

"EvepyoUpe pé tHv £Efjs oeIpd:

a) Alvoupe Sidpopes Tipks o6 x Kkal UmroAoyiloupe
ue T E€iocoon Tis duTioToryes Tinés Tou ¥. ZuptrAnpo-
voupe pé Tis Tiués alrés Tév Tlivoka 0.7 - 1.

B) Xeapdoupe oTols &Eoves x kol y iooPdBuies
KAfuokes péoa oTé TepIBpIa TAY TINGY X Kad y (ox.
0-7aq).

Y) KabopiZoupe a6 Bidypoppa onueia, T& OToia
0& Exouv ouvTeTayutves T& CeUyn TGV TIuddv ToU Tri-
vaKa.

8) ‘Evdovoupe Sha Td onuela pé ik kapmUAn Kol
albTh elvan 1) {nrodpevn TPEPIKT) TopdcTuc).

ININAKAE 0.7.1.

X y
0 0
1 3
2 12
3 27
4 48
5 78

Iy. 0-7a.
Mpesh mapboTaon Tis teiodoews y = 3x2
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0-7. Tpogikig nupactaoeig

2 nepintoon: Aév yvwpiloupe EEiowon moU vé
auvBéel T& QUOIKS peyiln x xad y.

Tote Tis Tipés ToU MMivaka 0 - 7- 1 Tis Eépoupe &md
Telpaua. AnAadh & mivokos Tpok(TTEl &S pPETPT-
aers. Katd & &AAa dxorouBolue Ty iBia oapd Evep-
yeddv (B, v, 8), Smws oy TpdTH TepiTTwOT, Yid vé
Xap&foupe Tis ypagixés TapacTaoEs.

"AGioonpeicoTo ThvTws elvar TO yeyovds 6TI ouvi-
Boos, petd AV ExTéAeon TéV TeipapdTwy, xapddovTal
YPaPikés TapaoTaoEls pé TiS ETPHOELS TTOU TraipvoupE
&mo 16 meipaua. *Etor pds Siveton 1 duvaTdTnTa V&
Sratumrddooupe, Stav elvar Buvatd, kal Efiocioers dvd-
HECT 0T QUUIKG eyl ToU gaivouévou Troy éfetd-
Coupe.

Hopadeiypata ypagixdv nopactaccov.

"Empijxuven £hatnpiov.

Mé 16 éhatnpio ToU oxnAuatos 0- 7 P kévoupe T6

e€fis meipapa: TlpooBéToupe Sidgopa Pépn od &yKi- Ty 008
oTpo, BnAadn &okoUue Sidgopes Suvdpels F xai Bpi-
OKOULE KATK 000 EmpnKkiveTan 16 EAarTnpio, peTpcov-
Tas THY Empfkuvon X oThv khpoka. ‘O TTvakag
0.7-2 pas divel 1& dmoTedéopoTa TGV HETPTIOEWV,

ATS TV mivaka TS Yapdlouue H ypagiki

MINAKAL 0.7-2.
'Emipn- | Abvapn
Huvan X F
cm kp
0 0
1 2
2 4
3 6
4 8
5 10
i

Ex. 0:77.

‘H ypagikiy ot TapdoTaon elvar edBela ypappr
kai alTd onpadver 811 1) Efowon dvdpeoa oTd peyddn
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20 Keg. pndiv. Eicaywyi

empnkuvon x Kkl d0vaun F elvon &§iowon mpdTou
Padpol. ‘H &iowon abtn elvan:
F= Dx

« ' 3 ’

dmou: D wé& otobepd, f| Omoia EaptdTon &md T
EAatnpto.

Eyéon dykov kai miécemg £vig aepiov.

Mé 11 ouokeur) ToU ayxfuaTos 0-7 8 kévoupe T
£€fis melpoapa: MetaPdAhoups Tov Syko V Evds depiou
ESaokwvTas 016 EuPoro E wd mieon. Té pavdpetpo
M pés perpd Ty mison P mou éaokel 16 Eppoho oTod
&épro. "ETor T& &moTehéopuaTa TEWV PeTPHOEWY Tiis -
oews P kal ToU Sykou V Té& Tapovoidloupe otév TTi-
vaka 0-7.3. *H ypagik| wapdoTaon petay TGV pe-
yebdov P kal V Biveton 016 oyfjpa 0- 7 e,

Ly. 0-7¢.
lpagikhy TapdoTaon ToU Sykou of ouvdptnon
pé v Tieon ToU deplov.

Enueioon : Movdda Sykou AdPape 16 cm? xaf po-
véba miEgews THY TEXVNTT) ATUOTPaIpa:

(1 at = 1 kp/cm?).

0.8 ANTIKEIMENO - ZHMAZIA KAl KAAAOI THEZ
OYZIKHZ

a) Ol guokés Emotijpeg TepiAaufdvouy 16 oU-
volo TGV yvdoewv yid omolodnmoTe dvTikelpevo f
Qaivopevo Tiis QUoews kad ywpifovtar of gidikég gu-
owkég Emotijpes kal of yevikis @uoikég Emortijpeg.

TMINAKAL 0.7.3.

ﬂit:(n]
P
at

"Ovuog
v

em?

200

50

25
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0-8. 'Avnkeipevo — onpoasic kai khadog tijg Quoikiig

Ol 1rpéyes elven 1) Qutodoyia, Zwohoyia, "OpukTo-
Aoyia kAT, Evé of Beltepes YwpilovTtarl o1 Duoikil
kad Tf) Xmpeie. ‘H Xnpela &oyodeiten pé gonvdpeva
atd dmoia oupPaivouy Bepediaxés petaPolés Tis ou-
oTdoews THs UANS.

M. #| fvwon ToU H, kai 100 O, yi1& oynpaTiops
H,0 ¢lven #va XNuikd gawduevo, yiati 16 H,O Sév
Exel kapd axton dmé TAEUpds puaikédy 1810t TwY olTe
uéE 16 Hy olre pé 16 0,

‘H duoki doyoleitan pé gavopevy, wou &év guvo-
BevovTanr pé peTaPoln Tis ouoTdoews Tiis UANg, &mmoog
elvan #) xivnon TGY owpdTwy, 1 &udkiaon ToU g-
Tés, f| &TAN Bidhuon kAT, ZTH Guoikn Exer EvTay el
Kal ) dropik kol mopyviki Quoiks), TOU peAeToUv
MeTaBoMés T@v Truprvey TEY &Téuwy ol ool dpo-
pouv piGikty dAAay™) Tijs Uoews ToU &TOHOU.

B) 'H Z&ilén tiig Puowils Emotipng. ‘O &v-
8peomos TpooTdfnoe v& Epunvelcel T QUOIKE Qoi-
voueva yid vd ikavormroifoel TPOKTIKES TOU  GVEyKes
kal & Euputn mepiépyeia

Apxikd T& guomd poavépeva Trpokadolooy oo
aTév avlpwto kai &méBiBe Ty TpoEAEUST) Tous of
Utrepguoikd Svta. ‘H mrveupaTikiy oTéBun ToU dubpc-
Trou E§eAivAnKe 0TS TrEpaoia TV aldvawy. "ETol fupa-
vioTnkav of dpyaiol moAitiopol. TToAdel TéTe oogoi
TpooTélnoay vé Epunuelioouv QUOIKE aIVOuEVa Kal
BleTUTTwoaw Bidpopes dmdwels, o dpiopéves &TTOBEN-
xOnkav owoTés.

Z16 peoafwva 1) Quoikny Bév elye kam& EGEMEN.
Kata v *Avaybvwnon &pyioe wid ypriyopn dvobikn
Topeiat pé TpwToTopo Kai kUplo DepehicdTr TO Neu-
Tova, ‘H EEEMEN” ol ouveyioTnke kol oTov alwva
Has. MopoUpe péhioTa v molue 6mi & 2005 adcvag
elvanl alavas Tis Puoikiis. ‘H Biatdmwan Tis Bew-
plas Tfs oyeTikéTnTas &re Tov CAivoTdiv, EAAae T
Phocogia Tiis Duoikils okéypews kal &uoife Sidmia-
Tous Bpdpous yik kaivoupyles katakTnoels. "ETol émi-
TeUyTNke TEXVNTT &meAeuBépeoon THs dToMKs évép-
YEas, kai dpyloe 1) kaTdkTnon Tou SlaoThparos. Qg
ouvETela aUThis Tiis GAuaTmbous dvdBou Tiis Guoikiis
EmioTAuns Ppiikav tpapuoyn TOMES dvakaAiyes Tng,
Smas elven 16 Padidgwvo, f TnAedpaon, of Trhem-
Kowevies, Té& ploa peTagopds, T& Yewpyikd tpyaieia
KA. Errions oty mpoomdfeaa yid palikh mapayeyr,

WnionoBrke amod To ivotirouto EknmaiSeuTikrg MoAmkng
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22 Keg. pnéév. Eloaymyi

6 &vBpwTos KaTaoKeUaoE Kad XpnolpoTToinge oAU ToUs
fAexTpovikoUs UtroloyioTés. TéAos 1) pehétn T&V iBlo-
THTwY Tiis oTepeds KaTaoTdoews KaTéAnEe oTfiv EQeU-
peon kel Tapaywyt) T@Y TpaviioTops kai of fAexTpo-
vikés ouokeufs Eylvav pikpookotrikés. ‘H onpepvn pog
Leom) elval dpeca ouoYeTIoNEVT LE TiS TTpooTréleles TGOV
EmoTNROVWY Yid vé dvarmTuyBel 7y Puoiki.

Ol guaikés yvaaes elvan arapaitiro  Egédo yic
Tous dvlpdymrous, wou 0& doyoAnBolv pé Texvika Bépa-
Ta. Of Teyvohoyikés &moThipes elvon BuyaTpikés Ths
Quoikfis. ‘H yvdon Tév guaik@v &px@v elvar 1) Pdon
Y& Eva TeXvoAOYO.

Y) ‘Yrolcon - Oswpia. "Omes dvagépape Tapamd-
v, 1| Quoikn oTtnpifetan otéd Telpapa. Té melpapa
pés EmiPePancovel T& oiTia TV gaivopévev kol pas
68nyel o1 BlaTUTTWOT PUOIKEDY VoUWV,

TToAAés popts, Guws, &év PplokeTan T6 aiTio ol Tpo-
kohel Eva garvdpevo 1) kal pid dudda paivoptvwy, Tou
paivetar 611 Exouv 16 1810 aitio. 11 Quoikn émioTn-
un, ToTE, SiaTuTdveTan Eva oUvolo Trapadox&v Kai
pid gelpd oUAAOYIOU@Y, TToU GmoTehel i dmobeamn.
Mé Ty UmrdBeon EmiyepeiTan vé EEnynbel 1O pouvo-
pevo 1) 1 Opada TédV gawopévev. "Av 1y Utrdlean Emi-
PePaieobel drd meipapaTikéG Seboptva, TOTE alTh dTro-
TeAel AoV Decopiar.

‘H @uoikr) ypnowoTmolel oAU T Ozmpia, TV
omola TropadéxeTon péxpr T onpeio oy adTr) propel
vé& Bikanioloysl dpiopéva goavopeva Kol mElpopatikd
Bebopéva.

‘Otav Suws &év Sikanoloyeital foTw kel Eva kai-
volUpylo mepauaTikd SeSoptvo, moU O& Empeme v
SikaioAoyeltal pé v Bewpla aUTn, 7| Ocopia arop-
pintetar.

Tée of &mioTrpoves &pyilouv A v& k&vouv UTro-
Btoeis kol BraTumdvouy mid véa Bewpia, ol v& KaAU-
mTel kol TO ouykekpipévo TrelpapaTikG SeBoptvo, Trou
Bty el dopa EEnynBel. To amoubaio o’ 6An avTrh THY
Tpooddeia kai TO aUoTnua ToU Egapudlouv ol Du-
aikol EmioThpoves elvan 811 1) Duaikr| v elven Béopia
TéV Bewpiidv Tns. Tis xpnoipormolel povov, tpocov
v EEutrnpeTouy kal Tis dvavedvelr yi& va EEnynoe
kal véa gouvopeva.

Tehiké 1) SiatUmrwon mas viag Ocopiog onuaivel
61r W o) pktrel va EEnynBolv kal véa gouvopeva.
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0-8. "Avnikeipevo — onpocia kai k¥hadog tijg Guokiig

"Etor mpoywpel ) Epeuva of vious opilovTes xal 1
Duoikr) cav EmoThipn Tpoxwpel yopyd& aThv Egepeu-
vnon Tiis Puoews.

8) Krador tiig @uoikii. Mé oxomd Trv Tafivo-
unon Tiis OAns yi& Trv edkoAdTepn Bibaokaiias T,
| Duoikn ywpileTal oToUs TopoKaTw KAGBOUS:

o) Mnyaviki.

B) "Akovetiki) - Kvpatiki.

¥) Oeppotyra.

8) "Onnuxq.

€) Mayvytiopds - Hhektpiopog.

o71) "Atopkn kai IMupnvikn @uouki.

216 PiPrio altd B& doyoAnfoupe pé ToUs TpETs

TpwTous KAdBous Tiis Puoikiis.
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MEPOEL MPQTO

MHXANIKH

‘H unyovikr doyoheiton pé Tis Buvdpels kol T& dTro-
TeAéopaTd Tous, ToU elvan of kiwvnoels kai ol Tapauop-
PdOELs TRV TWPATWY.

Xopiletar o) Mnmyaviki] 1OV oTEPE@Y CORATOV
kol oT1] Mnoviki 1OV pevstdv.

T4 pnyavikh TéV oTepedy owndTwy TH Ywpilou-

e OF:

a) Kwnuki, moU fetdler v kivnon TéV 0w-
UATWV.

p) Erauki), wou efetaler Tis Suvduers kai Tryv icop-
potriet Tous.

y) Avvapki, ol éetdder Tis Suvduels ot oytomn
uE Té &TroTEAECPATS TOUS. ZTH UMY aVIKT TV OTEPEY,
Y& Abdyous &TTAoUOTEUTEWS, EloOyoupE TV fvvoia Tou
Dhkob onpeiov, Sniadh VAol odpaTos Tou omoiov
Tis BiaoTdoels Bewpoupe pnBevikes.

‘H Mnyavikr tetéder ouvnifos T& oTeped ohpaTa
g gUvoAa UAIKEY onuelwy, Té& dmroia onueia Bewpouv-
Tan 6m1 PpiokovTan of oTaBept) dmodoTaon petady Tous.

‘H Mnyavikry 1@v peuoTdv xwpiletal otiv:

— “Yopooratki,

— 'Agpootatikn,

— “Ydpoduvapiki} - "Acpoduvapiki.

WnoionoBnke ammoé 1o ivotirouto EknmaideuTikrg MoAmkrg



KE®AAAIO NPQTO

MHXANIKH YAIKOY THMEIOY

‘H unyavikh 1év oTepeddy, Tou BewpEl TG opaTa
oav UAik& onuele, ovopdleTal pRyevikn DAtked oi-
neiov,

1.1 KINHTIKH TOY YAIKOY ZHMEIOY

2) TPAMMIKH KINHEH YAwd onpelo kweltal, Stav
SAASZe Bon oo YEpoO.

Efven, pcos, dmapaitnTo vé kaBopicoupe 16 XOpo
oTéV &1roio KiveiTan TO KivnTS Kal va TV Bewprigoupe
GpetakivnTo. M’ alté tEeTdfoupe THY kivnon of oxéon
B¢ Eva TpicopBoydovio guaTnua &GEdvev X, ¥, Z 0TS
076 oyfipa 1+ 1 o, 16 Smoio BeydpaoTe aTeped Kad dpie-
Takivita ouvBepévo pé kdroto UAIKS adud, TTou few-
polpe oTafepd ouviiBes T6 odua aUTé even § .

— IHpocdiopiopdc tig Désewg anpeiov otd YOPo
(ox. 1 - 1B). "Ag Becopriooupe Tis TrpoPohes ToU Blo-

viouaTog Om ot kdfe &fova, TapéAANAa Tpos TO
trimedo 1@V dAAwv Buo &Eévewv. Elvar: (OA) = x,
(OB) =y, (OI) = z. Of Tpeis aUTés TPOPOALS X, Y, Z
pooBiopllouv Teheiws Tr Béan Tou onusiov M oTo
X@po kai Aéyovran evvtetaypéveg Tou onueiou M.

— Tpoyra. “Otav fva VAo omueio KIVETaL, TO
olvoro Tév Siaboyikdy Tou Béoewv aynuatile wd
Ypoupn AB (ox. 1-1a). ‘H ypappr outn ovopdde-
Tal tpoyua tob OAikol onpziov.

Eibikry mepimrwon Tpoyids elvan ) edfiypappn
TpoyLa.

1) Taybrnra. “Eorw &1 YAIKd onueio kiveiTal TAVw
ot Tpoxi&k AB &méd 16 A mpds T6 B kai &T1 petd
dard ypdvo t Pploketan aTd onpeio I, o diéxel &mod
T6 A &méoTaon s, 1) Omola PpiokeTon TAvw oY TPO-
Xt& (oy. 1 1 y). Met& &mwé oroyeiodn xpévo At, &n-
Aadr) kard T Xpovikh) oTiypn t -+ At TS onueio 6 Bpi-
oketal a6 I, mol &méxer &d 16 [ dmwoéotaon As kal
&mé 16 A dmdoToon s + As. ‘Ovopddovpe tayitnta
fi enymaia toyxdtmra ToUu kwntou oTo onueio [
fva BlavuopaTike ptyebos J Tou Exer: o) Alevluvan
T Bwebbuvan Tiis ipomTopévns THs Tpoxids aTd on-

Bysil-Toa;

0

Ey. 1-1B.
Mpoa&iopiapds anueiou M atd yépo.

U

Ey. 1-17.
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26 Kepalato 1. Mnyeviki DAikod onpeiov

peio T. B) Popd, T gopd Tfis kivhoews. y) "ApyT TS
onueio I'. 8) Métpo 16 mmAlkov As/At, &tav 16 At
BecopeiTan &areipooTo, Enhadn Tav Teivel oTS pndev.
Emraidn) oTfv mepimTwon alth T6 mnAikov aUTd Ta-
ploTéveTal pé 16 oUuPoro ds/dt, 1) TaxUTnTa Biveta
&wod T BravuopaTikn oyéon:

—
== s
5 i

dt

M& v& yiver xaravonTh ) Ewwola Tiis oTiypiaias
ToxUTnTaS, Taipvoupe yid mapdBerypa ToV YIAOUE-
TP (T KOVTER) Evds avTokvTTou ol kiveiTal. Al-
Tés Bév Belyver wévTa T6 1810, *H EvBeign ToU x1Atope-
TpNTH Opropévn oTiypn dmoTeAel kal T oTlypaia
TayUTNTe TOU QUTOKIVTOU.

‘H TayUrnTa prraiver Gs guoikd uéyefos péoa otV
kvnon, yarl 1 altd dvridappavopaoTe Gu Evar KIv-
16 Tpiyel yphyopa fi oryd. “Ogo mio peydhn elvan
| TayUTnTa, TOCO MG ypriyopa KIVEITAl TO KWNTO.
" — Méon taybtnre. “EoTw 8T1 KWnTO KivoUpevo
&md onueio A Tpds onueio B T Tpoxids Tou Siawvlel
o ypdvo t Bidotnua s. ‘Ovopdloupe péan taydricd
76 nAlkov ToU SlaoThpaTos s Bid ToU Xpévou t (o).
1.18). Anhadty:

s
D= —
1
— Movadeg taydTnrog :
Toomnpa S.IL
*Av o) oxéon v = s/t PdAoupe s = I mkai t =15
TOTE:
1
V= i il mls
ls

Lootqpa Texviko.

‘H povdda ToayxUTtnTas elvan érions T6 1 m/s.

“AlhEg povadeg tayvINTeG.

o) 16 ovornua C.G.S. v = s/t = | cm/s.

p) Zuyxvd xpnoromoitar i povada km/h.

¥) Of vauTixof Ypnowomoloty TH povéada koupos:
1 KopPos = 1 Naut. Midi/h = 1852 m/h.

Zy.
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1-1. Kivnukf) 1o Dhikod onpzion 27

Hpopiipata :

1. AbtokivnTto Tpéyer pé TaxiTnTa 108 km/h. TToi& # Toyu-
™T& Tou of m/s;

Avon :

km 1 km 1000 m i
) . = . = 30 m/s.
108 h - 108 i 108 3600 5 /

2. Apopéas Tpéxer T& 100m of 10 5. Né Umohoyiode 1) Ta-
XUTNT& Tou of m/s xai of km/h.

Avon :
b= M gk
t 10s
1
- km
1000
10 e 1 — o = 36km/h.

1s 1

t
3600

2) “Opaify wivnen. Mua kivion héyerar opedi,
0tav 14 Sravvopeve Sastipate eivar avakoya pé Tovg
Apdvoug, otoig dmoioug Sravdovtar.

AUTS onuaiver éTi: ?js = : SoTe v = v, B-
t
Aa®1 1 oTiypoia kel f pbon TayUTnTe Eouv TO 1810
péTpo.
M adtéd Sivoupe kai Ao dpiond Tis duahfis Kivii-
OEWS:
‘Opodd) héystor @ kivnon, oty droia 1 etiypaic
taydtnre napapéver otalepi) katd pétpo woi ioolital B
BE T péon taydtnra. s
Inpeioon: Mé tév Spiopd Ths Opaiiis xwvioews r t

UTTOpoUpE v BooUE Eva BIGROPETIKG OPIONS TiiS
Béons TayUTnTOS.

Alo xwwnTéd kivouvtar petafl Tév Slo onueiwv A
kai B (ox. 1-1€). AbTd Eexvolv TauToypova &6 To T 11,
A kai pBdvouv Tautéypova oTé B. "Av TO fva KivnTo
KIVEITan SpoAd, 1| TaxUutnTa aUToU ovopdleTal péon
tayityte ToU GAAOU KIVTTOU.

Anhabry péen texdTnTe Kiwntob, moh Kiveltar dva-
neow oi d0o onpeic A kai B, Aéystan 1) taydnra fvig
iLhov Kivnrod, mod Kiveiton opald and 16 A otd B kai
mob Eckivi kai teppatilel tavtoypove pé t6 npdTO Ki-
v to.

— "Ekiowon opolils Kivijoeng.

"Eotw 611 kivnTé KiveiTan Opadd o1 Sidotnpua OA
(ox. 1 107). "Eote Ewions 611 iy dpa mou Epyale T dedlgr
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28 Kepalao 1. Mnyavikn Ohkod onpcion

1] Xxpovopétpnamn, TO KwnTd TEpYd &md T6 O, 871 Y1k
va @T&oEl 0TO A YpelaleTan ¥pdvo t kal 6T TO péTpo
s TaXUTNTAS Tou elvan v.

"Ad Tov Opiopd THs OpeAfis kwnoews, 8& Exoupe:

v — q

s=0ut

‘H tElowon ot pds Bivel TN oxéon dvépeosa aTd
Xpovo kai T6 BidoTnuea, woU Siavifnke kaTd TNV Oda-
An kivnon o1é ¥podvo altd. ‘H Eiowon altr) dvopd-
Cetan EEiowon tijg dpakijc Kivioewc.

Inpeimon: Xy Kwvnuki), kale ificwon avapcoa
of dudotnpa kai of ypove dvopaletm Eficwon kivi-
OEMG.

— ['pagiki) moapaotacn tiig opariis kivijcems. ‘H
Ypagikr|) TapdoTacT yivetal oTd éritedo SUo &Edvawv,
ToU ¥povou t kai ToU Siavudpevou SiaoThipaTos s (0.
L 1@

"Emeidn 1) é€iocoon o ouvbie T& peytdn abtd, €l-
vau t€lowon mphTou Pabpol, f ypagikn TapdoTaon
elvan eUfeiax kal cuykekpipéva 866 1) elfeia Ox.

‘H éparrropévn Tiis yowvias ¢, BnAabt) 1) kAion TS
eVBeias, fooUtar pé TV SpiBunTikn Tpn THS TayU-
TNTAS:

SN :
ep @ 1l = [vf

— Eb00ypappn opoki wivigen. EGBUypappn dpoid
kivnon évopddeTar 7 kivaon xotd Thv Omoia 1 To-
XUTNTO Tapauével oTalepr katd pétpo, Sleubuvon kal
popd. ‘H kivnon altr) ovopddetan kai isotayfg i-
vien (oy. 1-11n).

3) "Emtayvven. "Eotw 671 UAikd onpeio kiveiTal
TAVe Of KaUTTUAT ypoapur &md 16 onueio A Trpds
T6 onueio B xal 611 kard T Xpovikt) oty t Ppi-

3
okeTal aTo anpeio I kal éxer TayiTnTa v (oyx. 1-16).
Met& &md aroixeiodn ypove At 8& Pploketar of on-
- >
pefo T kad 0& Exer TaximnTa v + Av. ‘Ovopdloupe
tmrayoven 1| enuypaic fmrdyuven Tou UAikou amn-
>
pefov oo I' Eva Bravuopatikd péyebos v, o Exer 1

\'&‘

Iy. 118

U+ Av

y. 110,
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1-1. Kivnukif tob Ohikol onpeiov

BieBuvan kol gop& ToU BiaviouaTos Z) kail pétpo 16
TnAikov Av/At, &Tav T6 At Teivel 0TS pnbév. 'Emaidn
TOTe 16 TrnAlkoy aUTS TapioTaveTan B TO ouupoio
do/dt, 1) tmitdyuvon Sivetcn &méd T BlavuopaTik

UXéO‘T]:
—>
gt
T @
— "Emtayuven of cd0bypappn kivion. Kwnto ki- 1 ‘ 3
VEITan oy edfelor £ dmmd 6 A Trpds T B (ox- 1 11). R

. _>- ’ ¥, i
276 anueio A Eyer TayUTnTa vy, 016 B Exe1 ToXUTNTA T

—>

V2 kol epvd xpovos t yié va pboer &md 16 A a6 B. Iy, 11w
1) 316 anusio T 76 kvntd Exer ple ToRUTnTe é-

TPou v kol &goU mepdoel Evas &reipooTds ¥povos dt,

O KvnTé dmokTE TeayUTTTe péTpou L+ du. ‘H peta-

Por) Toiy pétpou Tis ToyUTnTas elvan du kal T M-

Alkov

elvon T pétpo THs EmMTaYUVOEWS OTO O

Melo T, °H gmiTédyuvon Ut £xEl T BevBuvon T
eUfelas & kad popd &é 16 A Trpds TO B, v 1 TOYU-
T abfdveran, § dmrd Té B mpds TO A, &v ) TaxU-
INTa EAaT rwoveTal.

2) ‘Opifoupe ds péon emrtayuvon v oTé SidoTnHa
AB, fva BiavuauaTikd péyefos oU EXEl 1} &1evbuvon
s elBeiag, popd &mrd 16 A Tpds T6 B 1 &vtioTpoga
kal pétpo 16 Tmhikov s weTaPoAdis TS TaxUTNTAS
Bi& ol ypdvou Tou TEPaOE:

‘y =

Ly — U]

t

o ] € ’ s ¥ |
Otav Mue 671 i EmiTéyuvon Evos KivnTou Elval
1 m/s?, tvvoolpe 611 of ypévo 1s 1) TayuTn T o

VEL Kt 1 m/s.

— Movadee imrayivormes.

elvey

S.I1. kai

Uy — by
1
I mjs
Y
Hovaba
1 ¢my/s2.

I.E.

‘Eav

I m/s2.

ETITOY UVOE

Uy — U} Imls xai I Lis

s

os o1o ovotnpa C.G.S

WnionoBnke amoé 1o ivotirouto EknmaiSeuTikrg MoAmkrg
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Kepaharo 1, Mnyaviki dhkod onpcion

Equeioon) i 2T PETOTPOTT

1 mfs IEm
= dxo-
52

Aoubimfnke 7 oepd TGOV Tpdfewv THS KAQOMATIKTS

TAPATTHOEWS

U'";B = _.u), &nAab) Bewpolue Tis

povddes m kai s dos &piBpovs a xai f.

— Metatponi povadwmy.

Mpépinpa :
Né& petarparrei 1) émitdyuvon 1296 km/h? oé m/s2.
Abon :
1795 Ljhe = 1295 X2 _ o5, 000m
1 h2 (3600 s)2
= 0,1 m/s2.

— Inpacia tiig Emraydvecws. TIpiv Bolpe ™1 on-
paoia ol Exel TO uoikd péyebos Emitayxuver), Kaho
elval v& 8waoovpe pmid Evvola yevikn ot Quaikn, Thv
ool 8& ¥pNoIMOTTOIOUNE CUYVA:

TToAMés gopés puotkd peyédn petaBdAiovTar pé TO
xpovo. Mi& BeGapevy .x. yepilel &mo wm& mnyn, &pa
peTaPdiheTan & Sykos TOU vepou, Trou TreplExer 7 Be-

Eapevn.

"Exeivo Spws ol EvBiagépel oTrv TepimTwon TS
Se€apeviis, elvan oo ypriyopa yepilel, niadt, mooo
ypnyopo peToPdAAeTan TO péyebos. Té mmhikov tiig
petaPolriic omorovdijrote peyéBouvg S tob ypdvov, mod
orapkel N petafoln), Léyerar pubpog perafoiijc tob pe-
yéBoug xal ouyvéTaTa XPNOILOTIOIETTAL G QUOIKS Mé-
yeBos pé EeywploTh dvopaoia kabe gopd.

ZTf) ouykekpiluévn repimrTwaon, ToU wmd Ppuon
yepider 1) Sefapevt}, T6 nAikov:

AUEnan Oykou vepou Se€apevils

Xpovos abfnoews dykou

B& Emrpeme v& dvouacBel pubpds Trapoyiis Sykou vepou

oty Be€apevny kal TeAikd oSvopdleTon mapoyi vepoi.

"Av Aoirév dkoAouBfjooupe TV o Tdve oKEWn
kal y1& T Emitéyuvon, PropoUpe v TroUpE:

’Emitéyuvon

Emiréyuvon = it & ue_m[?}o?\ﬁ Tiis ToyUTNnTOS

t Xpovos
pubuos petaPoliis Tiis TayUTnTAs.

— "Emutayvven Oetiki) kai gpvnuxi. ‘H g Tis

Wnoiono\Bnke ammo 1o ivotirouto EknmaiSeuTikrg MoAmkrg



1-1. Kwnuki to0 Ohikod onpciov

Blapopds vy — vy ot péon EmiTayuven kal Tiis dv
oT oTiymada EmiTdyuvon pmopel va evanr Betiki 1
apvuki, “Etol # émtdyuvon (eite péon, elTe oTiy-
Maia) propei va elvor etk i apynuiki.

H dpvnmicd) dmiméyuvon Myetan kol Emipadoves.

4) "Opara peraPodlopivy £000ypappn xivien. Mic
€080y papun kivnon épiletar odv dpadd perafaliopévn,
v 1) BieoOuven, i popd wkai té pétpo tTiig Emraydv-

stwg napopéver orabepod. 3
"EoTw kivnté, 1§ émoio kiveiton oty efela Tou 9
OXfperos 1 - 1 1o dmd Té O pds 16 A uE kivnon oua- 0

A& Emitayuvopévn.

© 5 5 i U — Ug T 1)
H uton émirédyuven evan ¥ = xai 7| 0Ty

Mada tmiTdyuvan of GmoloBNTIOTE OTUED I elvan
¥ = *Z—l:—. "Emretbyy Speos 1) klvnon elvon Opodd peta-
PoAropévn &mé Tév moporéve SpIoHG CUMTTEPXIVETAN
Stii y =y

v—vo o

t dr

Anhadty oty Suehé peTaPaiopévn eUB0Ypanpn Ki-
vnon oi pecafoléc tiig toydmrag sivar Gvaloyss mpog
w05 avtigtoryovg ypovouc.

‘Otav 1y tmirdyuvon eiven Betikd 1 dpvnTiK, 1
SuoA& peTaBodhopévn kivnorn ovopdleTat &vTioToIXa
Opodka Emrayvvopévny 7 opehd Emppadvvepiv.

— "Ekiowon taybtnrag otiy dpakd Emrayuvopiv
000y pappy kivien. *Amd doa eimape yi& TV OHOAX
EmriTouvopéun edBiry pappn kivnon, oupTrepaiveton 8T

B ioan 7Me-rotﬁo7\r'1 s Tuxo;rr_]'rargA
Xpdvos peTaPorns
U — Ug

!

y —

Abvoupe THy Eiowon abtr ds Tpds v Kal Exoupe:
V= g+ P

‘H tEiowon atrh elvan ) EElowon Tis TayUTnTAs

ot auudpTnon pé Té Ypdvo oTiv dpadd petaBaiopivn
B0y poppn kivron.

Zy. 1.1
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32 Kepdharo 1. Mnyaviki Ohikod onueiov

IMpéprnpa : AvTtokivnTo Trepv& &md  onueio eUbU-
ypappou Spdpou pé TaxirtnTa 36 km/h kol ai§éver Ty
TaXUTNTS Tou pé oTalept| émtdyxuvon 10 m/s2. Met&
mwapodo Xpoévou 5s moon 8& elven ) TaxuTnTd Tou
ot km/h;

Avan :

’Agou 1y émitdyuvon elven oTabfepr) kal BeTikd, A
kivnon elven dpodd EmiTayuvopéun:

V=sis= it (n

Atvovtal v, = 36 km/h, v = 10 m/s2 kai t = 5s.

'Emiléyovps olotnua povadov 16 S.I.

km 36 000 m

vo = 36 = = 10 m/s.
h 3600 s
‘Avukabotobpe ativ (1) :
v =10 = + 10 .55 =
S s2
=0 il gl
8 S §
Metatponi :
- km
o e, 1000
s 1s e b h
3600

‘Emropéves 16 alrokivnTo peTd mépodo 5 s 04 dro-
km

KTHoel TaxutnTa 216 oo e

5) Fpagiki nophoraon teydrnrac. ‘H i Tis £
ToyUvoews piropel v& elvar Betikn) 1§ dpvnTiky) oThv
é€lawon v = v, | yt. "Av Sucs AdPoupe odv T Ths
y v dréAuTn Ty, 7 Eflowon ypdgeto:

V= Uy =+ }’f.

"Eto1 8& Exoune BUo ypagikés TapaoTaoEs:

—I'paguei) nopaoraoy tiig {E1000E0g: v = v, + Vi <

"Erreidty ) éGlowon elvan mrpcdTou Babuol 1 ypa-
qixr) mapdotaon elvar edbela (oy. 1 11B).

—I'pogiki) naphartaon tijg EElodocng : v = v, — yt.

‘H ypagikn mapdoTaon elvan xal £66 evBeia, yiori B
1| tEiowon elven mpdTou Bobduol.

WnoionoBnke amoé 1o ivotirouto EknmaiSeuTikrg MoAmkrg
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1.1. Kwnuki tob Ohikod onpeiov

2 ot T ypagpky TapdoTaom, TOPOTTPOULE
511§y 0Bl & TEuvel Tov &Eovar ToU Xpdvou g Kd-
Tolo onueio A (ox. 1-11y). :

*Ag teTdooupe aUTA TH YPOQIK) TAPSOTAOT IO
KoAd,

TH ypovik oTiypdy 0 T KwnTé EXEl TAXUTNTE Vo-
"Emreidn i kivnon elvan émﬂpaﬁuvouévn, kabcs TTEp-
V& & ypdvos 1) TaxUTnTa piKpaivel kol TEAIKG OTQV TrE-
Pdost & ypovos OA = tuy, ) ToXUTNTE MndevibeTad,
BnAadn 6 KivnTé oTapaTd. ’

‘O ypbvos aiTds GvopdleTon WEYIOTOS ¥povos, kai
OUpPoAileTan pé TO tuey.

“Yrohoyiopos tod ey ,

Ity Eficwon v = v — yt (1), STOv V= 0 kai
U= tugy, abTh yiveTal Vo — Yluey = 0 Ay

Do
byey = (2
¥

Mé v Eiowon (2) elvan Buvatd v \:'TTO?\G.YiO‘OU;‘J.S
T6 Xpévo oy ypadlaTal yi& vé& WNBEVIOTEL T TaXU-
TNTA KivnToU, Tou KivelTal pé OUOA gmiPpabuvoptvn
Kivnor). ’

Hapade pa: Kiwnté wveital of eU0eia né ’éucﬂ\a
tmiBpabuvopdvn kivnon, Tiis omolas 1 FmPpdduvon
elvan 5 m/s2. Edv k&moia aTiypn A 'I‘I‘)(CJTTIT'G EiVO:'l
136 km/h, petd &mé mdoo ypévo B& oTAUOTNOEL TO
KN TO;

Aven :

‘O InTolpevos xpdvos elven & péyloTos XF"(’)UO;
tuy kol ) pyikfy ToayUTnTA 136 km/h. ‘Emropgves,
Qv oTéy TUTTO:

Uo
luey = —

duTikorraoThoouE TS Tipés TV Ve Kal ¥, oAy i-
Cetan & InToUpevos Xpovos.

Toompa S.1.

1000 m
- = 36w = 38 m/s.
Ve = 136 km/h = 13 3600 s
38 m/s
5 : = == Y
AVTIKOTROTOOT & ey S

Pugikr

U
>yt

33

0 S A
L opey.
Zx. 1-1vy.
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34 Kepadlowo 1. Mnyovikn dhkod onpciov

*Anavinen @ Té kwvntd 0& otauarhoe petd 7,6 s.
6) 'Ebicwon opakd petaforlopévng xivijocme. ‘H
Eiowon Tiis OMaA& EmiTaxuvopévns Kiviigews elvai:

§ = Dot + %yﬂ (1)

omou: v, 1) dpyik TaxUTnTa oTd A T Ypoviki
oriyun t = 0, s 16 SidoTnua mou Siowdel TO KvnTS
of Xpovo t kai y ) EmiTdyuvon (BeTikn f) dpvnTikd).

“Av v mapioTéver THY &TéAuTn Tipn Tiis EmiTayuv-
gews, 1 (1) peraoynuatileTon ot :

1
s = vot + 7 y12 2)

‘Egappoyi. Kwntd xiveltan of edfela pé #miTd-
Xuvon, Ths omolas 7 Tiph elvan 5 m/s2.

T+ xpovikn oTiypfy t =0 Ppioketon o1d onueio
A (ox. 1-118) xai Exer TaxUmnTa v, = 15 m/s.

N& UmoAoyioTouv:

1) ‘*H TaxUrnra mol 8& &mokthoer. 2) Té &id-
oTnpa ov B& Siavioel ot xpdvo t = 4.

Abon :

V=V, 4 Yt

1
5 = Vot + —— yt2
2 ol

Zbompe S.I ’AvrikardoTaon:
v=15m/s + 5m/s2 .45 = 35 m/s

s =15m/s-4s + 721 -5 m/s2 - 42 s2 = 100 m.

‘Andvinen: T xwnTéd 0& dmokthos  ToxUTTTA
35 m/s kal 8& Bravioel Sidornua 100 m.

7) Mg Ppiokeron 1 EEicwon: s = vt + —12 2.

"Eotw 6T xivnTéd kiveital oty elBela AB (0.
1:11€) pé Spord émroyuvopévn kivnon. Tr) ypovikr
oTiyur) t = 0 Ppioketon oTé onuelo A kai xel To-
XUTnTa v, (Gpxikn) TayxUtnTa). ‘H ypagik mapd-
otaon Tfis TaxUTnTas v of cuvdpTtnon pé TO Xpdvo
elvon 1) evfela €.

ZE ypovikfy aTiyp| t 1 omrypala TaylTnTa ToU
KivnToU oty kivnot Tou éotw 6T elven v. ‘H péon

Iy 1:116.

Zy. 1.1
‘H péonf TayirnTa v elven fy Bidpecos To
Tpameliov OAEZ.

WniomoBnke ammoé 1o ivotirouto EknmaibeuTikrg MoAmkig



1-1. Kivnnki tod diakod empciov

35

TayUThTA TOU KivnToU &mdQ péxpr Z elvan 1) Bidpeon

10U Tpameliou OAEZ, Snhadn v
‘Etropéveos:

simalicr

2

(1)

)]

"AMG G péon TayuTtnTa dpioape TO TrnAikov

Anhodi:
v=— 2
t
2TV Spohd ErITOr(UVOREVT) klvnon Exouue:
v =Vs+ Yt 3
‘Erropéveas:
: + o 4+ 7t + v
1 R il St SR
2 2
1 4
= ot + 2 yt2. (4)

8) I'pugixic mapacTdoelg v EEI6OoEOY

Py

1
§$ =y t+ %—712 ki 8§ =Vt — 2—-7t~

"Acknon : Ol pabnTés v& xap&Eouy Tis ypagiks
TapaoTdoes TGOV EflowoEwY S = Vot + 1/2 y12  xad
S = ot — 1/2 y12 Tiis eUBUYpaLuns Spohd petoPaiio-
wévng kivioews. M TO okotd alTo Va &xohoudfoouy
Tis &Bnyles Tfis Tapaypdgou 0.7 xkal va ypnoipo-
Toifoouy T Bedoptva (o). 1- lot kai 1-1L):

Vo =20 mfs xal y= 4 4 m/s?

"Emrions vé& TapaoTHoouy YPOQIKE Ty TEXUTNTA
kai Ty Emitdyuvon ot guvdpTnon BE TO ¥povo.

9) Eyéon Sractipetog wai raybtntag oty dpakd
petaPadhopivny wiviien. Zuyva UTapyouw TpoPAnpaTa
Opord peTaPoaiiopévns kivfoews, o1& omola Blvetan
) ToyuTnTa TrOU  drokTrifnke kol {nTeiTar TO Sia-
oTnua ou Sravtdnke T dvTioTpoea.

ZTig TEPITITAOELS aUTés B& TpémEl V& Ppoupe mi&
&€{owa, ToU v ouvbtel TO BidoTnua kal TV TayU-
Tt O1 oxéoers aurés TpokUTIToUY STav dmaleiyoupe
16 ypovo &md Tis Sud Eiowaoes (TTvakag 1-1-1).

Ey. 1101
Mpagiky TapdoTacn Tis é§iohoews:

s:._-u‘_lt '; le

['H xopmidn elvan mapafoin].

W
t pey

2y, 111k,

Mpagiks) TapdoTaon s tfiomoews:

1
5 = U, t— 2
o 2 Tt

['H kepmidn elvar wapoaPord].
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36 Kegddao 1. Muyaviki dhikod onuciov

MINAKAZ 1.1.1

1
V=10 7yt §=05t —— yt2 - :
By =ty ot & 2 ) Tonor tiig dpadkd peraforlopévig wiviocd

> I
1 ;
nTo a/a TUTos Méyebos
L e
02 — p2, 3 L[ o=uv, £t L = TEXUTHT
T + 2 : (1) xal | v=Vo2od2ys |(2) oTé Ypovo
o el
2 o=V, +2ys | v, = TayiTnra
10) Etipeon piyiotov drastijpatos. “"Eotw o1t kv td 016 ypévo 0

KIEITan pE OpoA& emPpaduvopévn kivnon pé émiTd-
xuvan vy kal pé &pyikn TaxiTnTa ve.
Méoo Bidotnua B& Siavioer 16 kKivnTd péxpl v&

1
3| s=wt+ 2
Y, R

) : ) Al WE= ¥ = EmTdyuvon
oTapatnael; (Méyioto SI&oTNue, Sus)- =2y (PeTikr-&pvn-
V2l uZ, vZ, — 2 ikt
2ty tElowon @ s = = - o y
L) ¥ 2 ¥ G b s = BidoTnua o
1§ BioveTen of
dvTikafioToUpe v — 0, émdTe TS s yiveton s, Kai xpovo t

N Elowon peTaTpémeTon oTn:
6 Spey =

v
D% s % .
Sy - : I'imeg péyiarov dractijuaros
y

11) ’Egpappoyic.
1. Kwntéd Eexivé &md TV fpepia kol kiveitan €U-
BUypapua ds EEfis: B¢ ypdvo t; kdver EmiTayuvopévn
kivnon pé émrdyuvon v, of edfeia Tpoyi&. ETé TéAOS
aUTol ToU ¥povou TE kwnTé KIVETTal looTaydds, pé
THY TayuTnTa Trov dmékTnoe, dml xpovo ta kai dro-
Aoubws  dpyiCer EmpPpobuvopéun kivnon pé EmPpd-
Buvorn v, pEXpl V& oTauoThioEL
Né& Utrohoyiobei:
1) ‘O ouvohikds xpdvos péypr vé oTapaTioel TO
kwnTo. 2) Té ouvohikéd Bidotnua ol B& Siavubei. 3)
Né yivouv oi ypagikés TrapaoTdoes TéV TayuThTwY
Kkai T&Y EmiTayUvoewy gt ouvdpTnon pé T6 Ypovo.
Adan :
"Eotw &T1 016 Bidompa AB 16 kivnTd kiveiTon
pé otafepn Emitéyuvon vy &mi xpdévo t;, o1é Bl ki-
veitan looTaydds émi xpovo ts, o1d Bidornua I'A ki-
veital pé aradepr| EmiPpdduvon v; kol oTouaTd oTd A o, t Vb, Sy
(ox. 1:11mm). et it o
— "Yrokoyiopdg ypovov. ‘O ouvoikds ypdvos 0& A B : r 4
Utrohoy1ofei Gtav Ppebel & ypdvos ty, ToU dmouTeiTan IZx. 1:11m.

WneionoiBrke amod 1o ivotirouto EknmaiSeuTikrg MoAmkrg



1.1. Kwnuki tob Ohikod onpeiov
—

Y& v& Siowubel TO Sidotnpa T'A, yioTi of UmréAormol
Xpovor t; kai t, BivovTal.
— "Yrokoyiopdg ypovou ti.

‘O ypovos t; elvan & péyioTos Xpdvos yi& TO Bia-
OTpa IA kad (modoyigeton &md Tov TUTO:

ty= (1)
e
SUCTER ToxUTTe ToU B &TrokTrioEl TS KIVNTO
9T I kai 7 &moia foolTan pé TAY TaxuTnTa ToU &
dm.DKTT']O'El 16 kwnTé o1 B, yiori 1| xivnan &mé 16
Béxpl 16 T elvan igotayfs. “Emeidn f kivnon fsuye]
Bidotnua AA elvar Guod émitayuvopévn xowpls dp-
XA roydrnTe, f ToxUTnTa vp Umohoyiferan &mo
™ ayton:
vr=1bp= 71 0 (2)
‘Amd is tEodoeas (1) xal (2) Umohoyileron &
XPovog ty:
_nht (3)
73

‘Emropévass, & auvolikds ypdvos elvar:

Iy

YL
Y3

t=t+n+

— “Yroloyiopis Srastipatoes. TS cuvoliko diaoTn-
Hx UmrodoyigeTen odv &Bpotopa TGV TPIGY BlaoTna-
Twy:

85y = AB, 5 = B[ kal s3=TA
s=5+5+5 (4)

Z16 BidoTnua §; EXoUpE OpoA& EmiTayuvouévn Ki-
YNon yopls &pyikn TaxUTnT, Emopévess:

1
5] = 12 (5)
1 5 v Wl |

Té kiwntéd 016 B 8 dokThoel TaxUTnTA:
up = ¥ by (6)

Z1é BidoTnua s, 1 kivnon elven looTaxrs pé Tayu-
™Ta v ve. ‘Emopévews:

S = vB {5 (7J

WnionoBrke amod To ivotirouto EkmaiSeuTikrg MoAmkig
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38 Kegpddlowo 1. Mnyaviki dhkod onpciov

"Amd Tis (6) xai (7) mpokUmrTer éTi:

S = Y11t (8)
210 BiaoTnua sy 1) kivnon elvan dpahd EmiPpadu-
vopévn pé émPpaduvon vy, ‘Emedn 6 kivnTd 64 oTo-
HoToEl 016 A, T6 BidoTnua sy elvan péyioTo SidoTnua
e Spyikt) TayUTTTa vr = v Kai TapéxeTal &md THY
EEiowon:

o Uzr (9)
e AL
2y
'Ato Tis oxtoers (2) kol (9) malpvoups:
52042
il 14 (10)
273
Té ouvohikd Brdotnua elvar:
2, 12
s=—yp P +ptt 4 L0
27

— I'pagikic napastaseic. Thé kérw Sivovral of &n-
TOUMEVES YPAPIKES TTAPAOTAOELS.

Fpagikf) mapdoTaon petaPoliis s TaXUTNTOS OFf
owdpTnon pé Té xpdvo (oy. 1.118).

Fpagikn) mapdoTaon émtayivaews ot ouvapTnon
pé 16 ¥pdvo (ox. 1-1k).

2. "Evo kiwnTd Exer eUBUypoppn ducA& Emitayuvo-
uévn kivnon pé émrdyuwvon ¥ = 10 m/s2. ‘H dpyukr
Tou TayUtnTa elval v, = 50 m/s; Téon TayurTa §
dmokTnoel, &rav Blawloer SidoTnpa s = 400 m;

Avdon :

‘O Umrodoyiopds Tis TayUTnTos yiveTan pé &mAn
dvTikardoTaon oTh oxéon: v = Vv, + 2 ys

"Exoupe:

v Vsoz L,
52

‘Andvinen : ©& &moxkTrios TayUtnTa 102 m/s.

+2.10 . 400 "2’ .m = 102 mys.
S

P) KYKAIKH KINHEH .

Kvkhik) xivion ovoudderan ) kivnon xivntou of
TEPIPEPEICt KUKAOU.

1) Foviekq taydtyra.

216 oyfipa 1 - 1 ka 16 kivnTé xwveitan &mé 16 on-

Ly, 1.110.
Fpagik Tapdoraon s TAXUTNTAS
ot ouvdpTnon W TS ¥pdvo.

Y=0Tad=+Y,

ey

Iy. 1.1x%.
Fpagik Tapdoraon émirayivocws of ou-
vépTnon w16 ypdvo.

ds

Zy. 1-1ka,

WnoionoBnke ammo 1o ivotirouto EknmaibeuTikrg MoAmkrg
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1-1. Kivnukn tod dhkod enpeiov

HElo A o6 B kad Sicwier of dmeipooTd Ypovo dt ToEo

ds. *H GutioToryn Emikevtpn yewvia ToU Tofou ds el
vau de.

‘Opiletan odv yeoviaxd Tax\'JTn'ra_(: fva Biavuopa-
TS péyefos Trou Eyer (oy. 1-1xP).

— Awbboven kdfetn otd Emimedo ToU kUKAOU.

— Dopd oy kafopileTan &méd TOV Kavdva TOU de-
S6atpogoy Koyhia, &6 &molos SiaTumdvetal s EETis:
Tomoferotpe fva BefidaTpogo koyAia kéfeTo oo Ei-
TeBo Tol kixhou kai TéV oTpgoupe Tpds T POPA
TS Kivfioews Tol KWW TOU, Téve aThy TEPIQEPEICt TOU
E‘J"KRQU- *H gopd, Trpds THv dmoia & Tpoywpnioe &
“EIOVGS ToU koyMla, B elven 1) popé Tiis yewviakfis Ta-
XVTnTas.

— Métpo 16 Tnhixov Tiis ywvias de ik ToU dvi-
OToryou ypévou dt:

dy
T L

dt

@) Movada tiig yowaxiig tagdmmrag. ‘H povdda
HETPToEws THg ywvias elvan T6 dxivio (rad) kal ToU
XPovou 16 5. ‘Emropévess, 1 povdda THs ywviakfls Ta-
XUTNTos 84 elven:

I rad
Is

Inpeimon : ‘H povéda rad Bév dviikel of kavéva ou-
OB, yiart § yoovia elvar ptyefos pé unBevikes Sio-
OTdoeg. M& T Aoyo aUTé f) povaba TS YVIoKTs
TaxUTnTas pmopsi vé ypage:

= ] radls

rad

1 = ljs = 571

q
B) Iyéon ypappiic kai yoviakijg taybrnrag. ‘AT
TOV Splopd THs yoovias Exoupe:

o 2By il (1)
r
,“AV Slaipbooupe T& BUo péAn Tis tfiocoews (1)
HET6 Ypovo dt 84 Ppoupe:
ds _, (2)
dt dt

GG 357 looUTton pé T ypopuikf TaxUTtnTa L Kal T6
t

WnionoBrke amod 1o ivotirouto EknmaiSeuTikrg MoAmkrg
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40 Kepdhato 1. Mnyaviki dhikod onpciov

di ME TN Yoviakh TaxUTnT .

‘Etropéves 1) (2) yiveron:

b=awr

‘Egappoy. Kwntd kiveitan of TEPIPEPEIC  KUKAOU
drtivas 1= 10 m kai k&moia oTiypn Exel ypaupikd
TaxUtnTa 20 m/s. N& Bpebel 1 yooviakh TAXUTN TS
TOU KinToU Ekelvny 1) oTiypn.

Abar) :

vV=0r dJ&pa @ =-" (D
r

'AvtikabioToUue TiS Tipés Tou TpoPANHaTos TNV
(1) xai Exoups:

20 m/s
W =

= 2571 = 2 rad/s
10 m

2) "Opadd| xokhiki kivner).

Mia kukAikn) kivnon Myetea dpakiy, Srav 6 pérpo
THS oTypaias ywviakiys TaxUTnTas elval oTofepd.

AT T oxéon v = o r cupTEpaiveTan T1 Kkad TO
METPO THis oTiypiadas YPaUuIKis TaxUTnTas elvan oTa-
Bepo.

a) Méon yowviekq) toybmmre. Ovopdoupe péon
yovioks) TaxUTnTe @ T TrnAikov Tiis ywviag ¢, mwou
QuTIoTOIYET 07O TG0 ToU Bicry pdgel kKIvnTS KIVOUUEVD
ot mepIptpeia kKUKMo, B1& ToU ypdvou L

W=
!
Zriv mepimToon Tiis dpedfis kukAikis kivhoecs 1
péam yoviakn TaxiTnTa Kal ) oTrypaia Ywviakn Ta-
XUTnTa oupTtritrtouy, BnAabh:

= eI
D= = — =0
dt [

MmropolUpe Emopéves vé HETpTioOUPE TT) ywvia @
oy Slaypdpe T6 kivnTé of Ypdvo t, v& TH Bianpé-
OOUKE WE TO Xpovo altd kad v Bpolue Etar Tr) Ywvia-
K1) TayUTnTa.

B) Inpasia tilg kukhikilg Kivijoeme, ¢ peyddo TAT-

WnionoBnke amoé 1o ivotirouto EknmaideuTikrg MoAmkrg



1.1, Kwwnuki tod Ohikod onpeiov
—_—

905 Tparrikésy tpoppoydy 1 kuikhikn kivnon Tailer
OTrouBaio pohe.

"ATé ) pdBa Tal TobnAdroy g T xivnan Tév
Sopupdpwy yUpw dmé Th T, cuvavtdue ouvéxeia
KUKAIKES kviioets, TToU GAes Eyouy TIPAKTIKN onuocia.
TS onpavTixg oThv ducAfy kukhikr kivnon elvan 6T 1)
Klvnon adr elvon reprodukd] kal pdAioTa elvan 16 mP&-
TO TePIOBIKG ponvopevo Tou TapaTfipnoe & &vBpooTros
OTY fuepioia kivnon TévV oUpaviev CeHETY.

rsleé“rspu fva pawdpevo Aéyetan meprodukd, oTav
travakappaverar ot otafepd xpovo. ‘O ypovos aUTds
SvoudZeron nepiodog.

¥) Hepiodog kukhikii kivijgeog (oupforiauds T).
‘OvopdZeran TeploBos duaAfis KUKAIKTS KIvTioEws & 2po-
YOS mob yperaleton 16 kvnTé Yl v KAvEL pud mhapn
TEMSTPOPY) 616V KOKLO.

‘H Tepiodos qupPorileTan pé TO YpAMHX T kai, 6105
elveq PUOIKS, of povdBes peTproets Trs elval of pova-
Bes petprioecas ol ypdvou.

8) Luygvornra kukhikilg Kivijozeg. "OvoudleTal ou-
XVOTNTa s duodiis kukhikds kwmoes & &piduds T&v
TEPIOTPORGY o1y povéda Tou ¥povou.

ZUpPoriletan ournBws pE TO ypdupa v kod Exel
HOVEBex peTprioecos:

aTPOPES _ Kbickor ofs = -1

Jovida ypovov s

H povdda alth Myetan kai Hz (Hertz). TloAo-
TA&o1eg avTiis elvan ol povades: kHz, MHz kai GHz.

H ouyveTnTa Toapapével otabepny oTnY OHOAT|
KUKNiet| kfvnon.

€) Iyfom mepodou kei cvyvomras. Mé vé Ppolpe
.n:-l axton Tév peyediy auTédy, B k&voupe TéV TP
KaTw &mAd ouAhoyioud:

2t ypovo T ixterciton 1 meproTpogf.

2t ypévo 1s tkTehoUvTan v TEPIOTROPES.

“Apa:

‘H TeploBos Emoptves kol fy ouxy  nTa elvan &vTi-
OTpoga peydn.

WnionoiBrke amoé To ivotirouto EknmaiSeuTtikrg MoAmkrg



42 Kepdhao 1. Mnyaviki dlakod enpeiov

oT) Eyfon yoviokils taydtnres kai mepiédov. *Av
oTiiv dpoAn kukAikn kivnon Bewpriooupe 11 TS kivnTd
Sroypager 1660 360° f) 2mrad, & ypduos kord TéHV
orrofo 16 Biaypdger 8& elvan 1y Trepiodos T.

‘Erropéveos 1) yowiakd TayutnTa © 8& evon:

9  2x

"Emaidn 1T = v & oupe:
} w=2ny |

"Egappoyi). Kintd xiveitan of kuidhiki TpoXI& &KTi-
vas =50 m pé dpodn kivnon ouxvdtnTas v = 10 Hz.

Né UrroAoyiofel 4 ypapuiky TayUtnTa.

Avon :

’ATd ToUs TUTTOUS: L = or ki ©® = 2 v £y oupe:

V=27vr

AvTikabiaToUpe ;

vV=2.314.10s1-50 m = 3140 m/s.

"Anavinon : ‘H ypopuikr TaxUtnTa ToU KivnToU
& elven 3140 m/s.

3) Kevtpopdhog émtayuvon otijv dpaki KUKMKT)
kivnon.

Od mptmar vé& Bupnfolpe 8mi, dvav # TaydTnTa
vds kvnToU petaBdiAeton, TéTe Eyoupe EmiTéyuvon.
"AMG 1) ToyUrnTa even Siévuopa kol peTaPédAeTan
&x1 pévo v GAAGEEL TO péTpo, EAAG kal ETav dANGLEl
N Bwevbuvon f 1) gopd Tngs.

EiSik& otfiv dpodn kukhikr) kivnon T6 péTpo s
TaxUTnTas ToU KivnToU Tapoapével otabepd, EnAabi:
VA = UB

Té Bidvuopa duws Tiis TaXUTNTOS HeTaPAAAETN
SnAabi:

e
VA 55 vn

‘Emroptveos oty dpohty kukik) kivnon drapyer émi-
Thyovan).

WnionoBnke amod 1o ivotirouto EknmaiSeuTikrg MoAmkrg



1.1. Kwnukf tob dhaxed ompeiov 43

—_—

-
H &miréyuvan elven fva Bidvuopa v (ox. 1+ 1xy),
3 —> ! -
0 &mroio £lvan kéBeTo THY TAXUTNTA VA OTS GTUED

A, &pa el BievBuvon THY dxTiva ToU KUkAou xaf f)
Popa Tou efven Tpos TO KéEvipo Tob kokhov. M aUTo
Svoudleran kevipopdhog Emurayvver. AUTT EXEl HETPO:
52
e
r
Smou: v | ypouuikr TaxUTnTa (U == VA = UB) kol
f dxriva o0 KUKAOU.

"Anbdeiln t@v idtotitov tig kevepopdlov Emraydv-
%206, "Eote §11 fue kv TS KIWEITEL OPOA& OTTV Trept-
Pépeicr ToU oyfuaTos 1 - 1 ky (a) xal of &meipooTo
XPovo dt Siaviel SidoTnua ds = AB.

276 pdvo it 1) dicriva 1, ToU ouvBEel TO KEVTPO
TOU kUkhou pé Ty Tepipéperc, peTonvrBnKe KT TN
Yovia do kal 16 Sidwuopa Ths TayUTnTas HETOPAN-

L TR
MKE dmd va of UB.

‘YTTC'IP)(EI Erropbvoos Blagopd TaXUTTTWV kol bt

el 5 Bid g i
Val 16 Bidvuopa A'B’ = du:
> > >
dv = v — VA

ATTS 16 yevikd Spioud THS EmITaUVOEWS EXOVHE!

y : UTHTWY
ity e RORS ST, g
Kpdvos Trou TEPTOE

-

S

Lupnépoopa: Lty opaki kukhki kivion mapyen
Emdayuvon,.

"Emeidn 1) Emirdyuvon adTi elvan Sir&vuopc, TPETTEL
V& Urohoyiooupe T& oTorxela Tns (BnAcdn T B1ev-
bwon, 1r gopd kad T6 pETPO).

Awedbuven : TS Tplywvo O'A'B’ ToU oxfuaTos
Lol Ky (B) elven icooxeds, yior O'A" = O'B'.

-
d

AN -~ -
‘Emopévess of ywvies O'A'B’ kal Q'B'A' elvau loss.
Té &Bpoiopa TEY TPIGY ywwidy ToU TpIydvoy
EIvm 180°.
~ -~ P
A'O'B' + O'A'B' | O'B'A' = 180°

TANNG ) AO'B’ = dg kol  yovia dg €var Tépa

@
; U A
0 T
Sl
B 18
B B
® s
Ty, 1-1%y.

Ithy épahd kukhikh kivnon Umdpyer mi-
-

Téyuvor kal eiven 16 BidoTnua yx ToU dvo-
pédeTen KevTpopdos tmiTdyuvan.
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44 Kepdhawo 1. Mnyaviki Diikod anpeiov

TOAU pikpt) (GupeEANTéx). Mropel émopéveos v Beco- HINAKAET 1152
o o PR 280 h Tonov oty dpaki Kukhki kKive
pndei 611 A'O’'B’ = 0, dmdte O'A'B' -+ O'B'A’ = 180°. S n___,
W ety ey ja] T
"Emreidh O'A'B' = O'B'A’, 0&igoupe 2- O'A'B’'—180° | %% TY™os Méyebos
-~ =3 . .
fi O'A'B’ = 90°. ‘Emopéveos #) Biebuvon Tifs dmre- | |V T OF U=y popiiTe e UTH S
=g 1 , ;
XUVOES Yy elvan kdBetn Tpds TS Bidwuopa TS Ta- st v o = yoviak TayuTn™®
—
XUTNTES VA. ) |@=2myv V = ouxvéTnTa
Dopd : 'H gop& Tiis EmiTayivoews cuptiTTel pé 1) o
gopd Tiis Biagopds T@v BUo TayuTthTwv, Snhadr pé = T T = mepiobos
v dv, o elvon &mwd THY Trepigépeia TS TO KEVTPO. |5 fv =2 nmvr r = &kriva xUkhou
—>
. : i ; —> ASRS s Py 6 il = 2n ¢ |Yx = xevipouchos émi-
Métpo: 'Amd trv oyéon y. = - ExOopE Y1& TS T wéyuvon
pétpo T EmTayivosws: Ry v?
F .
A'B’
Ve = 1 b
x ar ( ) 8 |7 w?r
2
276 Tpiywvo O'A'B' f) mAeup& A'B’ elvor ) yopdhy |9 |1k = —4_; r
—
ToU Tofou A'B’, Té émolo kaTaokeuddeTon pé kévtpo 100 | i
76 O' kai drriva THY O'A’ = va = vs = v. "Opws 1
yovia do elvan wépa oAU wikpr). ‘Emropéves 1 xopdt
A'B" kai 16 TéEo A'B’ oupmimrTouv.
"ATrd TéV Splopd THis ywvias Exouue:
A'B’ Py .
de ( ') kal (A'B) = (O'A") dp = vdyp (2)
(O'A")
*ATto Tis tGiowoers (1) kad (2) Eyoupe:
v dog
Ye = : 3)
x e (
; . do v ;
AANMG — =0 kol o= ,  BnAadn:
dt r
dog v
=2 - @ h
dt r

"ATS Tis (3) kal (4) £xoupe:
| e = - (€))]

— "Alkeg popoig oty TOmo tfig kevipopdlov Em-
taybvoceg, "Eotw ST kvnTd kiveitan OpoA& oty

WnoionoBnke amd To ivotirouto EknmaiSeuTikrg MoAmkrg
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TePIpEpEI KUKAOY (O, 1) ToU oymuaros 1+ 1 K8,
aploTdvoupe pé v TN YPOHMIKY TOU TaXUTNTS,
e T Thv mepioBo pé v TH cruxvom‘roc pé © TN yw-
lari Toy TaxUTnTa Kol pE oy TV KevTpoudio Tou
éTnTC(XU\JU‘r]
H KEVTpOUGAOS EmiTdyYuvoT, oULpmva pé 800 Y-
Ploae apamréve, elvon:

2
Y = — (1)
4
"ANAG:
v = @r (2)

"ATé Tis (1) kad (2) wpokUmTel Ty oxfon:

Yo = @R r (3)

‘Errions o = 2nv kad 0 = 2T7‘7 #®
"ATd i (3) kai (4) TwpokUTrTEL:

v = 4 2 v2r (3)

1=, ©

4) Foviaki émrayoven.

“Av ) kukhikf) kivnon Bév elvan SuoAT, TOTE UTép-
XEU peTaPorr ToU pétpou Tiis ywviokiis TayUTNTOS.

‘Opitoups sav yoviaxd Emrayoven o Eve ddavuopd,
o0 16 nétpo tov eivar 16 mnhikov Tilg petafolrils Tilg
Toviakiig tayomrag do, 61d tob avtictogov xpdvov dt:

e o
dt
Mion yoviaxq Emrtayvven o opileron t6 mnhikov
g Onowsdijrote petaforils Tiig YOVIOKIG TOXVTNTAG
Ao 816 100 Gyrictorgon ypovou :

Gl
At

a =

"Av ) kukAikt) kivnon elvon ducd peTaPadiopévn,

Zy. 1.1 x6.

WnionoBrke amod To ivotirouto EknmaibeuTikrg MoAmkrg
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<

| oTrypiaia kai 1y péon ywviakh Emitéyuvon oupi-
TTOUV: g
Ao do

= = = a

At dr

Impeiwon : ‘H ywviokr) émTéyuvon elvan Sidvu-

oua Tijs aUTfis. Bieublvoecws ué Ty yoviakr) TayuTnTa,

SAAG 1) popd Tou oupTriTTEl Pé TO Bidvuoua THis peTo-
—
PoAfis Tfis yoviakiis TaxUtnTas do (dmws eaivetal
oo dmévavTi oxfika).
o) Movadeg yowvakiis Emraydvesmg. “Ad TOV TU-

o f : . & ;
mo @ = —— UtoAoyifoupe 1) povdSa Thjs EmiITorUv-
t
oews. ‘AvtikafioToUpe © = 1 rad/s kaf t = 1 s.

a = b UL 1 radfs?
ls

P) "Eeappoyi.

N& UmoAoyio8el ) ypoppikh TaxUmnTa kad ) Kev-
TpoudAos Emitdyuvon TGV Katolkwv Tou TMapioioy,
moU OgelAovtan oAV mepioTpogikt) kivnon Tis [Tis
YUpw, &rré Tév &Eovd Tns. Alvovtan Té EEfis oToIyEl

a) To Mapior Ppioxetan of yewypagixd wAdTos 45°.

B) ‘H Sxriver tfis s elvai mepimou 6.106 m (oy.
11 ke).

Abon :

Elven yvwotd, &mi #) I kéver mé wAnpn mepiaTpo-
@1 ot xpdvo 24 h. ‘Emopévess, & kdroikos ToU TTapi-
owU, moU oTé oxijpa Pploketan oty Bfam A, kével
Spod kukAiki) kivnon oTév TapdAinAe kukio (B, r)
ué mepioBo TrepioTpopiis T = 24 h.

— "Ymoloywopdg tfic ypapuikiic taydryrac. "Amd

A i 2 : :
TéV TUTTO LA = w—Tn- r (1) UmodoyileTon /) TayuTn-
T, &v elval yvwotd Td UmdAorma oTolyEia.

T=24h=24.3600s = 86400 s.
"Ad T dpBoydvio Tpiywvo OBA Eyoups:
(BA) = (OA) cuv 45°

i, r=R ovv 45°=6. 10‘5m--v2—2 =4,2.106 m.

Eyx. 1.1 xe.
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Mé dvrikardoTaon otév TUmo (1) Umoloyifoupe

THY va.
on— 2:314:42.106m _
86.400 s
2.3,14. 4,2 .106

10 m/s = 300 m/s.
8,64 . 104

— "Yroloyiopde kevrpopdhov Emitayivesos. ATd
; 2 ; Sl
TV Timo y, = 7 Ymohoyifetal f) kevTpOUGASS ETTI-
r

TdXU\?Gn ToU onueiou A:
3002 m/s?
'YK — - =

= =~ 0,021 m/s2.
4,2.106 m

5) Tuyotica kaprvhéypoppn Kivion.

‘Eév fva xwnd éxTahel TuyoUoa KaUTTUASY POHKT
Klunom, | errymade TaxuTnTa peTaPéieTar Sx1 uovo
KaT& 11| BievBuvon &AAG kai kaTd TO PETPO. ;

216 oyfipa 1-1kor §| omiywaia TaxyTnTA 9TO
5 Blagéper &mrd Ty dvrigToiyn TaxUtnTe 0TS A
Téao oTh BievBuvan 600 kal aTé pétpo. ZTHV mepi-

> 3
TTWon iy ) oTiymiada émiméyuvan ¥ elvan Eve Bio
YWoua, 16 émolo kai €66 Biveton &md TV OXEIN:
-
UR — VA

o

AUTé T4 Brévuauo y wmopei v& BecopnBel oqv TO
» — Al
SBpoiopa BYo BiavuopdTwy, ToU fx kal ToU Ye

Xy. 1-1xot.

i = A i . .
TS Bidwuopa vy elven kéBeto oThY TOUTNTE, OVO-
Haletan kevrpopdhog Emrdyuven kol Exel péTpo:
v2a

P =
r

Smou: r elven f éxtiva keprolémrag o «UTé TO
ONuelo Tfis kapmmUAns.

o , 2

Té Sidwuopua v, cuptriTTer pé THY EQaTrTONEVT TTS
TPOYI&s, dvouddeTan Emitpdyrog Emrayvven kol TO ué:
PO Tng tooUtan pé TO TrAikov Tiis peTaPoAfls ToU
HETpoy Ths TaxUTnTas, Sik ToU AvrigTon oy ¥povou:

UB — DA

A dt

WnionoiBrke amod To ivotirouto EknmaiSeuTikrg MoAmkrg



48 Kepdharwo 1. Mnjaviki Dhikol enpciov

o) Ti elvar axtive xopmolotnreg pig kopmoing
oi kanowo onpeio g "Eotew 16 onueio A Tfis kapmy-
Ans. Tlaipvoupe 16 oToiyeiddes 6o aff oTd onueio A.
Ocecopoupe 811 TO T6E0 alTd elven TéEo Evds kUkAou
aktivas ry. ‘H dxtiva abth elvan ) dxriva kapmmuAs-
TNTas oTO onueio A Tijs kapTUANs. Z¢ d&AAo onucio B
Tiis 181ag kapmOAns, 7 dxTivar KapmuAdTNTOS EYEl K-
molat &AM T 1y, Smrws qalvetar oTd oyfiuc.

"Av 1) dkTiva kapmuldTnTas wids xopmUAns of
OAa Tns Ta onueia Exel otabepr) Tiun, 1 KapTUAN aUTH
elval kUkAos. E16 oxfipa 1 - 1 kg onuecovovTton dxTives Ey. 1-1kL,
KAUTTUASTT|TOS Ty Kol 1y 0 onpelo Mids kapummUuAns.

P) ‘Opaird perafallopévy kapmuléypeppn kivnen.
"Av of wd kapmuAdypapun kivnon 1 émTpdyia Emi-
Tayuvan Exel otalepd péTpo, TOTE 1) kivnon avTh dvo-
uéderon dpodd petaPodopévn (Bmitayuvopévn 1) Emi-
Ppaduvopévn) kai ioyxUouv ol 8io1 TUmor ToU ¥pnoi-
HotroloUvTat oty edBUypapun dpodd petaPaiiopéun
kivnon (ox. 1 - 1xn).

Oi TUmror adtol elvou:

v

V=10 4 Vet

w

1
= 0ot + e t2
2 i

Smou: v, elven ) émiTpdyios EmiTayuvon kai t & ypd-
VOS  KIVT)OES. Zx. 1.1xm.

y) EYNOEEXH KINHEEQN

"Av Eva UAIKO ompeio KAVEI TEPIOOGTEPES AT ik
TOUTOYPOVES KIvioels, Aépe 611 kdvel cbvbern kivion.
To Poaowd mpdPAnpa oty TepiTTwen aUTh elva
7 6elpeon Tiis ouvioTapévns kivhoews, dTav yvwpi-
Loupe Ti pepikés Kivroets.

"As BoUpe dpas EvBekTIkG Tpio TapaSelypota olUv-
feToov Kivrioewy.

— "Evas &vBpwrros kiveitan péoa of Eva Tpaivo
ToU Tpéxerl. ‘H kivnom ToU dvBpdymou elvan ouvlern
kol elven dmoTéheopa TV BUo  pepikGV KivhioEwy,
nAadr This Bikfls Tou kal ToUu Tpaivou.

— To Eupodo wds pnyaviis kveital, Bvéd T6 aUTo-
kivnto Tpéxel. *H kivnon ToU Eupdrou elvar ovvbeTn.

— Ké&beta mrpds 1) pory ToU moTopolu xiveiTan md
Bapra. ‘H kivnon s Pépras elvan ovvBern.

1) Edovbeon ed0ypoppov kivijoeov tijg idag go-

WnionoBnke amoé 1o ivotirouto EknmaideuTikrg MoAmkrg
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Z

N
NO
o
o
o
N
RN O B3
®
c
NS

X X

Ey. 1-1x0.

PAS. “Eorer &T1 T Paydvi ToU Tpaivou (ox. 1 - 1k6)
HETakIveITon peTa€y THdY BUo Bégecov 1 kai II kad & &v-
Ypwmog & Ty Béon A peTaxiveitar oTr Béon B, kaBs
™0 Tpaivo Tpéyer. ‘H oUvlern xivnan Tou &vbpaou
tlveq 1 kivion aTd eUBUypappo SidoTnua FA, T6 éroto

oTeAel &Bpolopa TGV BlaoTnudTwy X; Kol X

X = X1.-+Xo

Smoy: X, kol x, elvan T& dvTtioTor o SraoTApaTe TOU
Brévuoay &ueCdpnTa & &vBpromos kal TO Tpaivo.

2) Tivleon wivijosov avribemng goplc. “Av 1 ki-
Non Tol qvlpdrou ftav &mwd 16 B mrpds TS A, 8n-
a8ty &Gyrifern pé THY kivnon ToU Payoviol, TOTE TO
Bidonua 1oy Bravieta othy auvletn kivion B4 el
Ve 1) Blagopd TEV MEpIKEY Biao Ty, ToU SiaTpé-
XOW 16 Barydw kad & dvBpeomos (ox. 1 - 1A).

HOXO, OXO,
UL AU

X3

|
X 1‘
“

Iy 1.1

3) Zivbson kaderov kivijecov. "Eote 611 Wi Pép-
KT mapacupeton &méd TO pedua tvds TOTOHOU TRSS:
M BieGbuvon A; Ay (ox. 1 -1 2Aa).

Mévew ot Pépra Ppioketon Evas &vlpwros, & &-
Tolog PabiZer kord T Sievbuvan A, B, rou elvon ké-
Bern) 1rpos THY Ay A

"Eorw T ot xpovo t 1) Phpra B& Biatpéfer TO Iy 1.1)0

Puai;

WnionoBrke amod To ivotirouto EknmaibeuTikrg MoAmkng



50 Kegpalawo 1. Myyavikn dhikod enpeiov

Sidotnua A A; kal & &vBpwros k&vovtas pdvo T
Bikfy Tou kivnon oToév iGlo ypdvo O peTaxivnBel &rd
T 8éon Ay ot By. "Otav ol kwroels yivouv Tauto-
ypova, 1) TeAkr Béon ToU &vlpcomrou 8& elvan 1) TéTap-
TN Kopun B, ToU mapadAnAoypdupou, 16 dtoio Opi-
Leton &md THY Gpyikn Béom ToU dvBpcomrou A kai TG
TépuaTa Ay kol By Tédv 8Uo kivfioewv.

"Av ol Bud dveGdpTnTes kivnoes elvon iooTayels,
TéTE kad 1) ouvicTapévn kivnon A, B, 8& elvan fooToyrs.
"Av Spws 1 pia TouhdyioTov kivnon &év elven looTa-
Xns, fi Tpoyi& Ap By 04 elven kapmmuAdy paupn.

4) Apyqy tijg avelaprnoiog t@v Kivijoewv, 2TO Te-
Aeutaio Tapdberypa SiamoTdvoupe 6T 1) peTakivnon
ToU &vBpdmrou &ré 1O A oTd By propel vé ylvel pé
TPEls TRPOTTOUS.

o) N& petakwwnfel 1) Popka &md 16 A; oT1d Aj
kal o) guvéxela 6 &vbpwtos dmo 16 A, oTo Bs.

B) N& petaxivnBel mpiTa & &vBpwtros &md TO Ay
oté By kal ot ouvéxeia ) Pdpka &mod 16 By o1 B,

y) N& yivouv TauTdypova kai of 8ud kivfioers, dTro-
Te 0& Eyoupe TN petakivnon A, B, kaTteuBeiav.

‘Améd T& Topamdvew oupmepaiveTon OT1 UTTAPYXED
16 1Bio dmoTéheopa EoTew kad &v ol Bud Kkivfioes yivov-
Tan TouToxpova 1) Biaboyikd pé dmoladhToTe CEIpA.

‘H &pxn abrh dvoudletar &pyr Tiis avelaprnoiog
@V Kooy, yioti, émows eibape, fotw kal &v 1) ki-
vnomn elvar olvlern, of d&mAés kivfjoels TToU T ouvbé-
Touv Biatnpouv THY dveEaprnoia Tous kal Bév Ernped-
Couv 1) m& TNV GAAT.

— &g Ppiokerar 1| tpoyd Kivnrod mod Kdavel Tav-
toypova 600 xivijeeig. Kwntd A (oy. 1-12Ap) kavel
TauToypova Bud Kkwvnoels of Sud Tpoyits C, kai C.
T& Biagopa onpeia s Tpoyids C ot olvlern kivnon
ToU KkivnTou Ppiokovtan ds E&fis:

Té kwntd of ypovo t petaxveiton &mwd 16 A oTd
B kdvovrtas Thv wid kivnon oty tpoyi& C.

Té iB1o ivnTd oTédv iBlo ¥pdvo t peTakiveiTar &mwo
16 A 016 I' kdvovtas ThHv GAAN kivnon othv tpoxi1a Cs.

‘Otav 16 kivnTd Kbvel Tautdypova kal Tis Bud
Kwhoels, oTév 1810 xpdvo t 8& Pploketan otiiv tétapn
xopupi) A 1ol mapalinhoypdppov, mol Opiletar drnd
t@ onpeia A, B xai I'.

“Etor pmopel kavels v& onpeichoel ToAAG omnuela Ly. 1-1A8.

Cai\

WniomnoiBnke amod 1o ivotirouto EknmaibeuTikrg MoAmkrg



1.1. Kwnukip tod DAkod onpeiov = 51

A, oy &pilouv & xapmrUAn Tou elvan 1| Tpoxi& C Tiis
OWleTns Kivjoecs.
—Ilag Ppiokerar § teydinte Kivnrod, mod Kavel

Wuthypova Sbo Kivijoelg pE  taxdTNTEG U Kai V).
H TaxUtnTa v oTh ouvieTapévn xivion C elvor A
Blaydvios ol TrapoAATACY péppoy  TToU  oXNHaTIGE-
> — ) d
Ta &md Tis TayUTnTes vy Kol vy TGV SU peFTKEY
KWhgeow (oy. 1-1Ay).
‘H ouvigTaptvn TaxiTTa U lvan méuToTE fpaTITO-
Hévn Ths Tpoxi&s C, ou Siaypdger Té KIVNTO.

—Epoppoyic.

L. "Agpomrhdvo  kweltan  dpiGévTia pé  ToXUTNTA
U =500 km/h xai &vepos quod opiLovTIa Kai k&= x =
ETa Tpds 16 depomrAdvo pé TayuTnTa Uy = 150 km/h. S e _‘I
Ne UTrohoyioBel 1) TayUTnTa Tou depomAdvou oTHY !
U""’GETn kivnon (uétpo, Bievbuvon). }

A\’)(n‘ : . \\ ¥ llI

‘H raytrnTa v ToU deporhévou (ox. 1 - 1A8) o1 : v,
OWioTapévn kivnon Tou B& Exel péTpo:
V= V2, § vz, — V5002 + 1502 — 522 km/h = 145 m/s.

Iy, 1.128.

H BiedBuvon Tis TayUtnTas 8& Ppebel, Gv Umoho-
Y1o0el f) yevia ¢. “Eyoupe:
238 Ugﬁ ? lSOkm,fh 3
vy 500 km/h
‘Amé 1éy TprywvoueTpikd Tivaxa Pplokoupe TV
T T yeoviag ¢

= 0,3.
YU

@ = 17°,

2010 OBnyds wmds Pevlvakdtou BAer va Siaoyi-
%8 fua mroTégn kéPeta. T vepd ToU ToTtauou TpE-
XOUv ¢ ToryUTnTa U = 18 km/h. ‘H TaxuTnTa TS
Pevlwanérou elven va = 36 km/h. Tloid yovia -
T v& oynuariZer i TayUTnTa Tis Pevdlvok&Tou UB
ME Ty TayUTnTa ToU TOoTapol, (oTe V& WTOPECE! n
BE"";“’ﬁKcr‘ros vé& Biaoyloer k&Beta 16 TOTGHI Kal 60O
XPSvo 8¢ ypeiaoTel Y1 aurrd &v T TAdTOS TOU TTOTa-
Kol eluen s = 90 m.

Ai)cfl z

; : v Ty, 1-1)s.
H BevlivéxaTos 8& diohoubrioer 1) BielBuvon Tis H Pediwineoos TEMKE wver s ThY
_*. _>
Sunigtapivng TayitnTas v (ox. 1o 1 A€). KerrelBuvan Tiis L.
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52 Kegalawo 1. Mnygaviki Ohikol onpciov

— MNi& v &révtnon oTd mpidTo EpcdTnua &pkel
v& UmoAoyiooupe T ywvia ¢.

*Atté TO Tplywvo (BI'A) éxoupe:

_ U« 18km/h _ 1
S LB 36 km/h 2

"Apa ¢ = 30°.

‘Emropéveos ) ywvia molu wpémel vé oxnuaTifouv
ol TaxUTnTes Tiis PeviivaxkdTou kal ToU TroTaPOU TRE- —
el va elvon: @ + 90° = 120°.

— IM& vé& dravtrioouvpe oTd BelTepo EpdTNHa TTRE-
el v& PacioToupe oT6 yeyovds 6Ti ol Bud aueEapTn-
Tes Kwnoels ToU ToTapoU BA kai TRs PeviivoakdTou
Bl elven iooTayeis. ‘Emopévess kal 1) ouvioTapévn i- 8N \
vnon Tis PeviivaxdTou 8& elvar elfUypapun iooTaxns
pé TayUTtnTa T U kol Tpoyik Tf BA (ox. 1-1 AaT). . \

‘H Tayutnta v UmoAoyileTon &méd Tév TUTTO: N N

v = Vozp—v2, = V362182 =
= 31,1 km/h = =~8,65 m/s
‘O {nroUuevos ¥ povos Bivetan &md ToV TUTTO:

- T ihde Ml
v v 8 65 m/s
- 1AL 6 yapokas AB petaxiveiTon

i >

A il
L i s el H T “Ii
hitd ki :
i s
H t HiH t 1 HH i
B m.r;, HHERHEH ] HHHE H
HHTHIE ! ;
girs i § T i i
- .‘J‘ a : i tai1
B R |
H H l} E -
FER H 1 1 g
HEH Y GHHE i g £
H I 17 ISETIEESS] asadERasE EERRNIRIRE S FTT T T
hi i I 531 d6SH| Eh51i5gd1e4ndl o S8 SRS Lpabi ks St ranadaaiaataaseiots (SRMORRY: Sibeqcelelo
_ e R iifs - HHEEHHHTHHHT gg R
;»ﬁ 3 7 1 9{ 1 ? 1824488t :v-rv o fIBI AL Bicm :
i stisadesesis ks ettt pmtstial et M it ana asassssh e A i aaa ‘ltllii'ﬂiitlH{iLliLLfthHﬂﬂ*lifHﬁii*
Ty, 1.1AL.
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Hé TaxUTTE Uy = 2 cm/s TopdAANAn Tpds TOV GEo-
VX TG y, fudd 1) wiTn poAuPiol kieltal Gmod TO A
R8s 16 B pé kivnon dpad Emitayuvopévn kal émiTd-
Xf"“'”"l ¥ = 2 cm/s?, tvid BplokeTan ouvex@s of Emagr
HE TS yépaka.

N& Bpefei 7 ypapur ToU 8& xopdgel i witn ToU
HOAUBIOY o1d #mrimeBo Téw &Edveov x kal y.

Af)cr'q H

‘H TepinTeoon THs dokrfoecs gvan P& TePITTWO™N
OWhiorws Bud kivijoewy kdeTeov, & Tis STrolEs 7
Ml (o76v &Eovar x) efvan Spahd EmiTaxuvopév, &véd 1
hn (orov &Eova y) elven euBlypappn opedn. M&
6 Adyo aurd ypnoipotrotoUue Tov Mivaka 113, 6
Smoiog UroAoyieTon &wd ToUs TUTIOUS:

x=—7yt2 kol y=uxt

"ATS & Zeyn Twddv X kol v xadopifoupe TV Tpo-
X& i pUTnS ToU poAuPlol o cuvioTapévt kiviam.
apaTnpoUpe 81 f) Tpoyid Tiis oUVBETTS KIVOEWS
Y elvcn etBeic. AUTS, yiati ) wé &md Tis BUS Kavi-
OIS Bév elven {ooTayms
~Ilaig Ppiokeron 1) Emitayvven kwvirod mod KaVEl
T0toypovae o Kivijosig pE Emtayiveeg Y Kel 72
VB jayue 8T eimape yi& v TaxutnTa. An-

7\&5' 5 . i , , . L
N N émTayuvon ¥y OTN CUVICTOUEVT) KIVNOT) TTAve

Oty Tpoyi& C elvon 1) Biorydovios Tou TapoAAnAo-
YPSupoy oy oxnuaTileTar &md Tis EmMITOXUVOES ¥
kai Y2 Tév Buo pepikédv kiwvnaeev (ox. 11 An).

L-2 EAEYOEPH TITQSH SQMATON

T& odbpara drav &privovtan EAelBepa, TEQTOUY OTT
1. *H 1rrdsom oty Tob odopartos dgeiketan oy EAEN
U dokel f) i o aUtéd Kol woU SvouddeTar Papog
00 siparog.

Mé 16 Pépos kal yevika Thv EAEn Tiis [fis 84 doxo-
J'\719‘31_4-!!5 ApyoTEPQL.

"E86 0& peetriooupe Tév TpoTo TrOU TEGTOUV TA
qd’“GTCI. BnAadn 0& e€etdooupe TS elbos TS KIVIOEWS
TOU kdvouy Té ahpaTa TEPTOVTAS.

‘O Nedrwvas frav 2xeivos oU peAéTnoE TO Gaivo-
Hevo ko péiora yi' altéd 16 Adyo XproipoToinos Eva

53
MINAKAL 1-1.3
Xpovog X: ¥
sec cm cm
0 0 0
1 1 2
2 4 4
3 9 6
4 16 8
g
Y1 -~
\‘-..
\'\
\‘-.
e
=
= -
Y2
Zy. 1:1kn.
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54 Kepaharo 1. Mnyxavikn dhikod onpeion

eibikd owAfjva ToU Aéyetan cwhijvag 100 Nedrova
oyl - 2a).

‘O gwAnveas auTtds elvar yudhvos pakpls — TrepiTou
2 pétpa — kai £XEl OTT) P& Tou dKkpn W& aTPdPIy ya.

Méoa o166 ocwAfva TomobéTnoe Sidpopa owpaTa
X Ever @Tepd kal pid prriAhia.

Xowpis vd dpaipéoel Tov &épa, dvéoTpeye dmoéTOpd
T6 cwhiva kal Tapathipnoe 6T1 TS ypryyopa Kivn-
fnke kai Emeoe 1) pmiAAia kai dkoAoubnoe 1 TTwon
ToU @TepoU pé onpavTikt pdhioTa kaBuoTépnon.

St ouvkyeia doalpeoe Tév dépa ol Utrfipye péoo
oT1d owhiva kal émavédaPe 16 Telpapa. TTapatiipnoe
TOTE OT1 T& SUG owpaTa Ekavav TNV B drpiPds ki-
vnon (EmepTav mwapdAAnAa). Ao altd EPycie O
NeUTwvas 10 oupmépaoua 6T1: @ cOpate négroviag
o016 Kevé kaGvouvv tiv e axprfds kivion dvelapTnTa
&v 1y pdla Tous elven peyddn fi pikpr) kol &v elven
pTICypéva Ao SiagopeTika VA, ‘H kivnon adTr
TGV gwpdTwy oTd kevd dvopddetan Ehedlepn mtdon.

Inpeioon: Ztov &épa ) mwTwon Sapépel oTd Sid-
gopa gwuara, yieri f) kivnon Tous émnpedleTon &md
Ty gvtioTaon ToU &épa.

‘H eAelfepn mrddon, Omws gaiveton &md Bidgopa
TElpGuaTa, elvar kivnom eb@bypappn dpara Emrayvvo-
pév.

- CEmeidn) 6Aa TG odpata 0T6 Kevd mépTOUV Topdh-
AnAa, onualvel éTi SAa T oduara Exouv TNV i
t¢mrayoven. ‘H émitdyuvon altd dvopddetan Emitd-
xoven tijg fapdnrag kal cupPolifetan pé T ypdppa g.

‘H elkéva Tou oxfuaros 1.2 p&s mapovoi&lel
Eva melpapa, ToU pds EmPePoicovel Goo GvapEpoupe
TAPATTAVE.

Xpnoipotroloupe oTd melpapa atpofoskomiki @w-
toypagion kai pwToypagifoupe Ty TTdon &lo opal-
pidv BlaQopeTIKGY HaL&V. ZTN) PwTOoypdPlon aUToU
ToU TUToU, T6 Sidppaypa ToU gaxoU Tiis pnycvis
Guoiyer k&de 1/30 s, Bvdd TauTdypova &véPe oTiyuala
fva @ds. “Etol madpvel @wToypogies - oTiypmdTUTIR
k&Be 1/30 s.

‘A Thv Ektaon Tiis pwToypagias Pyalvouv T
&Efis oupmepdapaTe:

— Ol 8ud ogaipes kwolUvtan TapdAAnAa, BnAab
kdwouv Ty i8ia drpiPéis kivnamn.

Zx. 1-2a.
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1-2. "EledBepn nrdon sopdtov 55
=W

—T& Siaothuara woU Biovvouv elvar dvddoya
PSS T& TeTpdrycova TEW Xpdvv.

ZUYKEKpmévu, ot ¥povo t; 360 s Sioviouv Bi&-
oT o } 6 &
Mua hy = 20 ¢m kai of ypévo t, = 2t; =2 % 5 -
=2 ’
i _30 s BidoTnpa hy = 80 ¢cm, nhabn h, = 4.20 cm
=4-h; =22.h (BimAdoios xpdvos, TeTpaTAdSIO
Elé“”ﬂua).

Ulgaove pé Ty TrapaThpnon aUTH WITOpOUHE V&
SWhtooupe 16 Sidornua h, wou Siaviouy ol oeaipes,
‘fm TO Ypoduo t, kaTd TOV Gmoio TO Siavlouy, pE TNV
EE‘“C«)GT}:

h = oral. 12

2 b
i g

H t6fowan uws el elvar Hfowon duahéd EmiTa-
XWopgyng Kiviioews xal Té g elven 7 EmiTéyuvon TS
KWiords Tous.

"Av AVooupe THv &lowon abtrh ds Tpds g kai Pa-
Aoupe Tis Tipés ToU TelpdpaTos oTév TUTTO, B EYOUpE:

_2h 2'20011 — 10005™ _ 1p. ™
2 ( 01\ 52 52
5
30

H &kpiPris Tun THs EmiTaylvoews Tis PaplTnTas

G'T'U ‘ o ~ ' ; ' &0

5“ EiéTHQCWE'IG Tfs s kai of yewypagikd TAXTOS
vai:

g = 9,8066 m/s?

H 11 adr) orpoyyulepévn yivetan g = 9,81 m/s2.
1) ‘E€wohoeig xivijosng oty £hedBepn ntdon.
Maparipnon : Tt 8ha T& Emdueva mpoPhfiuaTa pi-
Yewv By Aappévetan Yoy 7 dvtioTaon ToU dépa.
~—'E)edBepn nrden. “Av deriooupe Eva odpa v TrE-
%8 BelBepa &mrd 16 onpeio A (oy. 1 - 2y) Xoopis dp-
?(IKT'\ TayutnTa, TOTE T6 odua alTd & Kavel OpaA&
E-'TITUXUVOuéUT] kivnon. Té Bidotnpa h xai ) Toyu-
™MTa v B84 Blvovren &md Tis oxkoeis: Iy. 1.2
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56 Kepalawo 1. Mnzavikn Olikoi onpsiov

1 1
h = — 12 ()
3 g

’EmiovTas Tis éiowoes alTés ds Tpds TO Ypodvo,
Ppiokoupe Tis:

v=V2gh

2 (2)
i

2¢g

"Egappoyn : Zdpa derveTar EAeUfepo oTO Kevd &Trd
Uyos h = 20 m. N& UmoAoyioTouv:

— ‘H TaxutnTd Tou OTav ¢TagEl oTO ESapos.

— ‘O ypdvos Tou Y peldLETal V& PTACEL OTO ESaQOS.

‘H &mitéyuvon Ths PapUtnTtas g va Anelel 10 m/s2:

*Até Tév TUmo: v = V2 g h Bplokoupe:

v="V2.10m/s2-20 m = V400 m?/s2 = 20 m/s.
*ATtéd Tév TUTrO:
% v 20 m/s
V=gt ==t = — = - =
g 10 m/s2

*Anavinon : ©& &mokthoer TaxutnTa 20 m/s kai
8& @bdoel oTd Ebagos of 2 s.

2) Katakopopn folq mpég td navo.

"Av Eva odpo EkTofeUETal KaTOKOpUP TTPOS TG
mave PE GpXIKN TaxUTnTa v, 1) Kivron oUTh ovoud-
Leton PoAn) pds T& Tave (o). 1-28). ‘H kiviion abtn
elvan dpod EmiPpabuvopévn pé Emppdduvon ion kat’
améAuTn TIiE pE TNV EmTdyuvon Ths PapuTnTes.

Oi TUmor ol ypnoipoTroloUvTar elvan THs SpeA&
EmPpabuvopévns Kivijoews.

*Etol ) TayytnTa v of k&moto onpeio B 8& Biveron
A&mo TV TUTTO:

i D=Vo— gt

Té Sidotnua h 8& Siveren &md Tdv TUTTO:

1
-h:po:ngrZ

(=4 ]

h pey.

Zy. 1.26.
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1-2. "ExedDepn nTdon copdtnv 57

TS Bidornue h ds cuvdptnon Tiis TaxutnTos Bi-
Tl dmd Tis tEiohoes:

B L ; ;
fiim O TN kai o=V, —2gh
28

,ETTC'IST'} # kivion elval duohé EmPpabuvopévn, TO
WNT6 ot kdrroia Béam, Eotw T, 0% oTauaTnoEl, kol TO
VoS oy 04 fdor 6¢ elvan To ptyioTo Gyog h, TO
10, &mrd oo elrape oAV Suchd EmPpabuvopevn
vnom, Siveran &mé Tév TUTO:

02,

h.uu? o 25"

_3) Awpedvnen tiic katakopueng Pokiic mpés Td
gflv‘”- Mé okomd T Biepedunon THs Kwhoews aUTis
X Amodeifoupe Tis TapakdTwW TPOTHOES:

In Mpéraen.

o Apdvog avédov kivnrod otd ywnhotepo ompeio
ﬂ""“ ioog pé 16 ypovo xubodov, dnd 16 onpeio avtd
16 Eagog.

Arédertn (oy. 1-2¢):

'0 Xpovos &uddou t, elvan & pEyioTos XpOvos ty
"ol Siveton &méd ToV TUMO:

fo=ks @9

‘O ypévos kaBoBou t, elvan ioos pé TO Ypdvo of
MG Emitayuvopévn kivnon &mo 16 B oTé A pé EmiTé-
KUVon g ko pé pnBevikd) &pyixn TayutnTa. ‘Emouéves:

I 2hap
Msis-—wrl =t V---é‘”— (2

& "AMG 16 hap dlvon TS pyioTo Oyos kad Biveran
T Ty EEiowon:

han = “2; 3)

‘AT is (2) kad (3) Exoune:
202 Uo 4
’*:Vz;,;z* - & ()

‘Emeisy & BeUrepar wéAn Tédv tfiodoewov (1) xai

Ly 1:.2¢.

‘O xpdvos qudbou ty elvar loos pé 1O Ypdvo

KaDobBou t y .
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58 Kegdiawo 1. Mnyeviki Dhakoed onpeiov

(4) elven foa, oupmepaiveTanr 6T1:
ta= 1 |
dnhadf : xpovos &vdbou = ypdvos kabdBou. o ] e
2n Ilpéracm. 1 a3
ZOpa KIVEITal KOTakOpUpa Trpos T& AV, PTAVEL A
oT6 péyioTo Uyos xai Savaméprel (ox. 1-20T). Z16 TR
810 Dyog Exer thv idia tayitnta oty &vedo (v.) kai -
n
otiv kGbodo (vy). B
"Anédeily : 4
‘H TaxitnTa v, Slvetan &md Tév TUTO: E
va=Volo—22h 4)) :
‘H TayUrnTa ve Biveton &md TéV TUTTO: _fx- 1.2 0t
=11 2}'(7'“;;_71’) 2 H 'rorxu'rjrru Uc(_:)(EI 16 1610 pétpo pé TV
TAXUTNTX L)
FVTETE ©) i
28
*Améd Tis (2) xai (3) mwpoxUtrTer:
BN — e
Vzg(”"- )=V02.,—2gh (4
2g
Of tGiowoeis (1) kai (4) &xouv iBia & SeUrepar péAn.
*Apa: E Ux = Ug :
4) ‘Opiovria Podi.
YAv Eva depotrAdvo, TroU kiveiTal OpiiovTia pE oTa-
Bept) ToxUTNTA Ve, GeNoel Eva PAfjua (ox. 1-28), 1y
: o 0 % 000 42 X
e A i
BT e 1o T +
HHRHR ' M i +
f | 1 i
:' H S
5 it i 11‘
i i1 4 i
’ zﬂi\}‘ I N i -
: T |
el 5
| il
i :‘ Ty 1.28.
i i ! i Z¢ k&Be ypovikn u-nyl.l“l
i | SR i iR 16 depomAdvo Kkal T
i il PATjua Bpiokovran oV
il el Al HiEng i ﬁ :ﬂ#":' B1a KaTaxdpupn ypor-
W 1 AR SRR RAR R A i T i i .
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1.2, "Eredbepn nrdon copatov 59
T

Kivnon o PMjparos 84 elvan eOvBeon ud &TAGVY
Kivfioewy, ‘H wa &TrAT Kivnon elvan lootayng pé to-
‘5""‘]1‘& v taydtyre wolh Exer 16 dspomhavo oty
Opovrig Kivnon.

TS Bidomnua x ou B& Siavioer TS xvnTé Bivetan
&Mé Ty Timro:

X% =gt @)

H GAAN &mAn kivnon elvanl ketokdpuen TPOs TA
KérTey Opara imcayuvopévny pé Emrayvven g Kei yo-

PiS dpyikh tayvmra. MINAKAZ 1.2.1
TS Bidornua y moU 8& Siawoer Sivetan &md TOV % o e
Tomrg
1 0 0 0
= 12 2
t 2 e @ 2 200 20
A Tous TUtrous (1) kai (2) prropolue ke Xpo- 4 400 80
il OTiypf) t v&k Pplokoupe T& x kai y kal pé TN 6 600 180

Rébodo 1op raporinhoypappov va Opicoupe 1) 8éan

" 8 800 320
Toy Kwnto§ o1 ouvletn kivnan. "Av Tdpoupe &pibun-
TS Tipgs v, — 360 km/h = 100 m/s kai g = 10 m/s? 10 1000 500
ame Tous TUmous (1) kad (2) Bplokoupe Tis Tipés ToU 12 1200 220

ok 1.2. 1.

Me Tis Tipés avTés Yapadoupe TNV KQUTTUAT TOU
OXfwaros 1.2, # &wola elven § Tpoxi& Tol PAf-
HE!TQS

Fevirg fj TrTdon aUToU ToU PBANMOTOS dvopdleTal
MLovrig Bord.

Zmoubaic TapaThpnon elvan &1 T6 depoTTAdvo, TO
?WOTG ouveyiler vé Kveitan dpIGdvTIo, PplokeTar oTHY
Bio KaTakbpuen ypapun bt Té PAfiua of ke Ypoviki

T‘Yun péypls dtou T6 PATjua pbdoer oTd EBaOS.
., Emiong &v thv 181 oTrypr Tou Goédnke TO PATH
IPNVSTay ko ik opaipa xopls dpyikf TaXUTNTY,
e Ty dpyikny Oéon 0, aUTh) 8& PprokdTav oF k& Be
XPDWKT\ oTiypr oThy b dpiévnia edleio ypopun pé
i Phjuct.

AUTS 16 TedeuTaio podveTal Kkl OTh QuTOYpapia
Y oxNuaros 1 -2 n, mou mapbnke pé c—rpo|300K01Tl~
K PTOYpagik pi€odo kal Tou TTOPLOTAVE THY TTT-
N Tod ké&vouv Sud pTraAes, 1) & xwpls ApyIKT) TaXU-
T kaf ) §AAN pé Spiévmia &pyixn TaxUTnTA.

'Eqmpuom.

"Aeporridvo Bploketan oé Uyos h = 500 m &md 16
EG&‘POS Kad Tpéyer dpitovTia pt TaxUTnTa Ve = 540 km/h.

WniomnoiBrke amod 1o ivotirouto EknmaibeuTtikrg MoAmkrg



60 Kegahoo 1. Mnyygaviki Diikod onpeiov

Ké&mola atiyun &ervetar &md 16 depomrAdvo fva PATfjpc
(ox- 1-26).

N& UrrodoyioTouv: 1) ‘H opildvTia &méoTaon &ird
T6 onpeio ToU &pédnke TS PATipa péxpr T6 ompeio ToU
ouvawTd TO E8agos. 2) ‘H TayxutnTta ToU PAfpoTos,
&tav guvavtroe TO EBagpos (uéTpo - Bievbuvon).

‘H &mrdyuvon Tiis PapUrnTas vé Anebel 10 m/s2.

Aben :

Elvon mpdPAnpa op1iovTias PoAfls kai émoptvess B4
¥pnoipotoinfouv of TUTOL:

X =0zt
g g2 &)
2

— Mé& v& &ravthioovpe o1 TpdTo EpdTNHG, &TTa-
Aelpoupe 16 ¥povo t &md Tis éfiodoels (1) kal Ppi-
okoupe Tis oyéoEls:

1 x2 & SO
y=-—8 @ ""'“"V L ®
2 L2y g

"Av oTiiv (3) dvTikaTaoTiicoupe Grou y = h, Uo-
Aoyifouue TNv OpiiovTia &mdoTaon ToU {nTaME:

v 2h
X =My = =—
g

Zoomnpa S.I. v, = 540 km/h = 150 m/s. h = 500 m.
g — 10 m/s2.

= U s

"Avtikataotacn i x = 150 V

— D& Ty dwdvnon otd BedTepo EpTnuc, &n-
Aabr) ok 0& elvan 1) TaxUTnTA, K&vouue ToUs Tapa-
k& oUAAOY1oPOUS

X kale onpeio tijg Tpoxrds tiig oivleTng Kivijosmg
Eepoope, 6T 1) taydTnra eivar 1) dweydviog Tod napak-
Anhoypappov, mod oynpatilerar ard tig taydnTeg MV
6V0 pEPLKOY KIvijoEmv.

‘Emroptvars 1) TayutnTa U elvon f) Saydvios ToU
TapaAAnAoypdupou ol oynuatifeTal &Té THV Vg
kad ThHY Uy

‘H v elvan 1) TayUrnTa 100 PAfuaTos oTiv Opi-

0
[

Zx. 1-20.
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1-2. "EleiDepn ntdon copdtmy

C}c)""l'lot kivnon. AUt mopopbver otabepr), yiati 1
Opidvmia kivnomn elven looTayrs.

o - ’ I 3 ’ v 3

H U5 efven TayUTnTa U B4 drrokTrioel TS PAT-
Ba oty @Aevepn TrTdom.

s 2 . i 3 ’ ’ ’

Emopéveos ) vy Stvetan dmé tév TiTrO:

U = V2gh = V210 m/s2-500 m = 100 m/s.
AT 6 TTuBerydpeio Becopnpa, TraipyOUE:

v = Vy,2 + v2, = V1502 m2/s2 + 1002 m?/s? =
= 180 m/s.
" 'A?rc'tvmcn : To pétpo tijg raydntog TOU PANMCTOS
ST ouvaytd T ESagos sivar 180 m/s.

H Bievbuvon THs TayutnTas PploxeTon &v Ummodo-
Yicoupe ™ ywvia ¢:

v 100
e 150
Gpa @ = 34°.

5) My Poriy.

AV Bva odpa ikTofeutel TAGyla ué ywvia @ s
PSS Th TH, TéTe 1 kivnon ToU odpaTos SvoudleTa
Thiyia ford. (‘H youla o évopdderan yeovia PoAfis).

H kivnon ot propei vé Becopnfei dos oUvBeTn Ki-
Ynon 8ué &y kwroewv (ox. 1-21).

" H TpdTn kivnon elvan icoTayns xai yivetal oTOV
Wover x ¢ TayUTNTA

EQP = — 0,66

61

WnionoiBrke amod To ivotirouto EknmaiSeuTikrg MoAmkrg




62 Kepdlaro 1. Mnxaviki Dikod onuciov

Uox = U GUVA @D

‘H &AAn kivnon elven opodd émPpoabuvopévn kai
yiveton oTév &ovar y pé dpyixn TaxUTnTA:

Uoy = Vo NpEL @)

kal EmPpdduvon g (kaTakdpuen PoAr Tpds T& TE-
vw). 2€ ¥povo t Adyw TRS TRWTNS KIVNOEWS, TO ol
B& Siavioer Sidotnpa x Tou Sivetar &md T EElow-
ON: X = Vox t. AUTH padi pé v (1) Biver:

X = Uo guva t (3)

Ztév 1810 yxpdvo TO oldpa kdvovTas TH BeUTepn
kivnon 8& Siavioel SidoTnua y, ou Bivetcn &rd THY

1
tflowon: y = voy t — 7 g 2 Ao avn kai T (2)
TaipvoupE:

5

Y = 0o I qua — :; gt (€))

"Exovtas Tis éfiowoeis (3) kal (4) pmopoUue of
k&Be ypovikny oTiyuny t vd Umohoyiloupe T& Lelyn
TGV TIWGY X kal y, dnhadf tig cvvietaypéveg Tiig
Oioewg toll ohpotog ot} oOvlern xivion.

Mé Tév TpdTro AT YapdleTan 1) Tpoxi& ToU o-
paros oty mAGyla BoAn, ol galveTan oTé oyfjua
1Sa 2o

a) Eicwon tpopdc. “Av &md Tis Efiomors (3)
kai (4) &mradeiyouue TS xpovo, B& Exoupe:

x2

¢ )

y=¢tpax——g .
2 Vo2 ouvia

‘H &lowon adm) elvon Eiowon Tiis Tpoyids ToU
oopaTos oy A&yl Pohr.

B) Beknvekés., *Ovopdletar PeAnvekés 1) &mooTa-
on OB.

27is Buo aUTés Béceis O kal B 4 Tipn ToU y (Te-
Taypévn) elvan 0.

“Av Emropévws oTrv tlowon (5) Pdhoups y = 0,
| W& &mo tis dvrioToiyes Tipks Tou x 8& elvan 6 In-
TOUPEVO PeAT|VEKES :

x2

1
EPUL X —— g ——— =0
2 2 g v, ouvia A
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1-1. 'Eietlepn nrdon coparov 63

-___—_
1 X ]
X EQpuo — = 1 =0
[ 2 . V2, ouvie |
‘H mapdoraon undevidetan yi&x x = 0 xai yid:
1 X
Epo— g =0 =
2 V2, ouvia

2 npa ovva vz,
8

= Xi=

"ATS Ty Tpiywvopetpia Exoupe &Ti:

2npa ovva = nu 2a.

‘E‘rrouévmg: el .Uz" LT / (6)
g

O rimos (6) uds Biver 16 PeAnuekés /, yix Thv
TEPQ[TTT‘A)UI] TAGylas PoAfis oUpguwva pE 16 oxfua
oA
,Y) Atepedynon. “Av uetaPdhioupe T yovia o katd
™ PoAn, 1o Np20 petoPorieTan kai Traipver TV o
HeydAn T, T povdda, STtav:

20=90° # o= 45

f\\}'ré anuafver &1, &v pé Eva TnAePdio pixvouue
B)}n“mﬂ BE Bidpopes KAioels Cas TPos TO ESaQOs, AUTK
?‘ Blavugouy SiagopeTika urkn (SiagopeTikd PBeAnve-
k). Té O peyddo Sucos PeAnuvekés 8& qvTioTOIXED OF
Pors) Ywvia kAioews 45°.
16 OXfina 121 gaiveton Téds, &AAGLovTas Thv
N, HETaPEMAEeTOn T PeAnvexés.
UGS) fo)'vog ntioewg. AUTds elvan & ypovos mrou T
1;‘0" ey TAGy1a PoAny 8& Ppioketon oTdv Sépa.
. VS UTohoylooupe TO YpOvo TITHOEWS OKEPTOUXOTE

KA

:r::ouc’:rés flval 6 Xpovos TroU Tepvd &md T OTIYPT
chu-rjo O®ua tkrofeletan wéxpr TH oTiywr ToU ov-

X TO Edagos. ITis Sud auTés oTiypés TS y elvan
Hndtv. *Ay éopéves o EElowon (4) Péiouue &trou

y E 0, Umrodoyiloupe T6 t kai aités elven & ¥ povos
T oecog

1
“°“wa——é-gtz:0 7 I(Uumlu—%gt):o

Zy. 1-2w.
Té peyoAUtepo PeAnvekés &vmioToixel o
ywvia PoAfis a = 45°,
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7 1 %
. Vo MHU — 5 =10 —==

2v, nua
= =ty = & )

4
Q)
I -3 STATIKH TOY YAIKOY SHMEIOY -

‘H Zramikn yeviké é§etader Tis Suvdpels kal v ioop-
pomia Tous. “OTov mAdGue yi1& oToaTik) Tou UAkoU
onueiov, évvooupe TNV eidikn TepitrTwon ToU of Suvd-
pels Evepyolv of Eva UAIKS onueio.

o) Avvapn.

To oxifjux 1-3a (o, B, y) Seixver ouvnbouéva par-
vopeva Tfis Kabnuepiviis pas Lwiis. “Eva #Aatnpio émiun-
kuveTan 6tav 16 TpaPnifoupe [oy. 1 -3 a(a)]."Eva éAa-
oua pE pdy wBnon Tol xepiol pos TopaHopoveETal
[ox. 1-3a (PB)]. "Eva pikpd koppdti &md pahoxd oidn-
po I pé 1) PoniBeia Evds poyviTn M peTenaveiTon (Emi-
Tayuvetan) [oyx. 1 -3 a(y)). E] C

To aiTio moU wpokael altd T& droTeAéopaTa 0T
TapaBeiypaTtd pos, eiven Eva guokd péyefos ou T ®
Gvopdtoupe dovapn.

‘Emropévas, divapm eivar 16 guowkd péyefog ol
TPOKOAET TEPOPOPPMOT TOV CORATOV 1] T EmTaydvel.

=
=1
5 B 4

— "H ddvapn civar Eva Savoopaniké péyebog. AlTod
HTTOpOUPE V& TO BlammioTdoouue, &v pé Té BEKTUAS pog
mitooupe E§ioou Eva EAaoua, Strws gaiveTon oTd ayfjuo
GRS, 2

Ol Tpeis Tapauopewoes Siapépouy. Aniadr), dAAG- Fa Fg
Govras BiebBuvon kal gopd, Exoupe BiogopeTikd drro-
TeEAbopaTa kol Emropéveos bEv apkei pove to pétpo yia
V& YopokTnpnoovde wia Suvapn. Tlpémel drrapaitnTa
va T kabBoplooupe T1) BielBuvon kad T popé.

— Mérpnon duvapeowv. T Spyova Té& dmoia ypnoi-
MOTTOIOUE YI& V& peTpoUpe Tis Suvdpels dvopddovtal
hll\i&uopﬂ‘[pu. ' = ) ’ 2 7 7l

H Aertoupyla Tév Suvapopétpwy Pacileton atd .
vopo Tou Hook, & &mroios Adet &1 of Emipnkdvoets Tév @ ® @
tAampicov 1Y Suvapopétpwy elvan dvddoyes pds Tis Iy 136
tEaokoUpeves Buvduels, &pkel povo ol Buvduers vd elvon Té asoriistions T'G:v Su;:&usmu e B
HIKPOTEPES GTTO dv Opiopévn Tipd, mou elvon yopo- gopeTikG & dAAGEer 7 Sievbuvon i 1 gopd
KTNPIOTIKY ToU EAaTnpiou. Tous.
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» =3 . ;
Etal f) Suvaun F étav E€caoknfel oTé EAathplo . —

TOU axfiuaros [1-3y(x)], TpoxkoAel peTaTomON X A T,V_.z
TETol, hoTe:

=
XK _»n
x A
Smou: D — oTafepd ToU EAaTnpiov. @

"Av .y, t€aoknBel 8\'Jvotun_F)-f: 1 kp, 16 tAariipio
éTTmT]KL'-'UETO:l kal & Selkrns Tou A peTokIvEITal KATS _Q_
O pfikos . *Av ] BUvaun yiver 2 kp, 1) peTaTdmion
TOU Befkrr yiveran 2a.

“Etol wmopoUue vé& @midoupe prpooTd oTé A W
KApae PaBpooynuévn of povabes Suvauews. 270 oxf-
Ba 1.3y (B) padvovTon elkdves &md Bidpopovs TUTIOUS
8U\"ﬂ!I.-lc;:.‘ué"rpc..ov.

e E OB~ DU s N

B) Livbeon duvapewv mob Evepyolv of Dhkd onpsio.

"Otav Adpe 611 ouvBéToupe Buvdpels Tou évepyolv
Ot fuy onueio, évwooUpe 611 tig avikabiotobpe pé pd
b“““un nob mpokakel 16 idio dmotéheopa. ‘H Blvaun
T dvopdleTon cuviatapivy, fvéd of Buvdpels ToU
™ ouvbitou Svopddovtal GUVIeTMOES.

Toopporia Suvapcov: Auvduss, ToU Evepyouv ot Ty 1.3 7.
o ks anuelo, iooppomoidv, Htav 1 cuViGTApEvI TOVG
tlvar undév.

"Omes 8& &mobeifoupe o1 Suvapikry ToU UAoU

OMueiou, rav ol duvapeig, tob Evepyodv of DLk o= W
Relo, isopponoiiv, tote icopponel kai 16 Dhikd ampeio.

“Yhké onpeio icopponsi, dtav bév Emraydveta

(BrAadh Srav davnTei A

KwelTan {ogoToy63s).

1) Lovleon dbo duvapeov mod évepyobv oté Idw . X, E:
Snpeio kai Exouvv tiv idia Sisdbuven kai tiv ida go- .
—>
P 316 oyfiua 1-38 (o) # BOvaun F| mpokodel pera- ¢
Tomion x, kot loyvel ) oxéon: :
F, = D x ) A *2 F.

| %)

==
216 oyfina 1-38(P) 7 Suvaun F, mpokodel ém- g
Wfkuvon x, kai loyler 1 oxéon:

F = D x, )

Téhos & SOvauq? tMEyeTan TéTOl, WOTE VA Trpo-
Keel Emipkuvon Xg + X2 [ox. 1:38 (y)] kai loxve
N oxéon: Iy 1-38.
DPugiicrj
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66 Kegpahmo 1. Mnyavieny Olikod onpeiov

F=0D (% +%) 3)

"Av TrpooBégoupe Tis (1) kad (2) kat& péAn O&
EXOUpE:

Byt By =D (i~ %) (4
Ztis &iowoes (3) kol (4) T& Belrepar péAn elven
ioa. ‘Emropévess:

-> >
B B

F= (5)

AT Soa elTraps, oupTepaivetan 611 1) Blvaun F
TpokaAel 76 {810 dmoTéheopa o Tpokatolv of _ﬁ
Ko F; madi kad Emropéveos elvan 7| ouvioTapévn Tous,

Zvprnépaopa : ‘H ouvioTauévn SUo Buvdpecoy _F:, Kol

Fo, moU Ruepyolv of Fva orueio kai Eyouv TV 18ia
Popd kad HetBuvon, elven BUvapn mob Exer gopa kai

Swibuven Ty ida pé Tig Suvép.slg-fl miﬁ Kai pétpo
16 GOporopa tdv pétpov tHY duvapcmv.

2) Lov0zon dbo Suvapemy mob Evepyolv oth 1o on-
nefo xoi Exovv Ty idia diebuvan kai avrifery popa.
Mé dvéhoyous ourdoyiopovs, éTes oTé TpoNYoUpEvo
Tapdbery pa, TPOKUTITEL TS dkdAoubo oupTrépao U (oX.
1.3¢):

‘H ouvvistapévy 8o duvapemv TT: Kai l_:; nov &vep-
yolv o16 (6o onpsio xai Exouv tiy idie SietBuven

AL Gvrifetn gopd, elvar méa dovapn T«‘-ﬁ onoia Eyeu
iy 6o SietBovon pé tig duvéperg _I-:l lcai—fz, Qopa T

Popé. tiig peyalitepng duvapeng _F'1 kai pétpo ) Sa-
Popd tdV S0 pétpay :

F=F-F

"Av Blo Buvdpes T-:l kaf T’; Exouv T6 B0 pétpo
kol &vrifern gopd, 1) cuvicTauéun Tous elvan pnbév.

AnAadny: Ade Svvapeig tiig idlag drevdivesag, tob
idov pétpov, dArG avrifetng gopiig, icoppomobyv.

3) Lovbeon dbo Svvapswv mob évepyolv ot idio
onpelo kai oynpatilouy yovia. Mé v HETOKIVT)TOUE
wé Pépra ¥ kard T Siebbuvan ToU ToTapioU, Bé-
voupe Bud oxowik oTé onueio A kai pé ™ Porifeidk

2]
= s e
R=E =y
Iy. 1-3¢.
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ToUs E€aokolpe &mrd Tis Bud Sydes ToU ToTaoU Sud / B
Suvépers —15] kaf _l-:g, ToU oynuaTifouv peTal Tous % v 7
Yavia (oy. 1.3 aT1). ‘H Pdpxa KiwelTal TOTE PGS H—
. " = , — = \\\E’
™ SiebBuvon 1fis ouvicTaptvns F Tév Buvduewy F @ 5
kal F,, l-:- = Motapog
®) Népog tob rapaiinhoypippov. ‘H cuvictapivi St = s
Bibia g tip ) ﬂ)}% .
vvapemv F, kai F; mod Evepyolv otd idro enpeio B
Kai oynparifouy yovie petaEd tovg eivar 1 daydviog S e

“"G rapalinhoypappov mod eynuortifetan and tig duvod
OOtég Suvaperc.

; —> ' v
Zo oxfjua 1-3¢, 7 F elvon 1| ouvioTtapévn T&V

5 = = =3 = - i
Vdipecon F, xal F,. O F; xai F, elven of ouvioTdoes

>
Buvdipers Tiis Buvdpews F.
B) “Ymoloyiopig tilg suvietapévng duvapsng and tig
TOVisTiHosg Suvapelg (obvBeon) kai avtictpoga (Qva-

hvoy). 3

. . ; 1
16 oxfine 1.3 Exouv onueicobel ol Tpels Buva- Rl

weis F, E, F, kai of yovies Tous @ kai ¢z T& mhvte g, ? \\\\

QUTE peyédn ouvtovran pé Tis EEfis Eioois: h,? s -
F=VF2 ¥+ F5+ 2F, F, oov(p +92) (1) e

F F F -
: - 2 F,

DR
'ETrslBr’] avTés dmoTtehoUv Tpels dvefdpTnTes Efloco-
9815, &v yvewpifoupe T& Tpia &md T& mEVTE peyidn
» F, Fy, @, Kal @,, uTopoUpe vé Ppiokoupe Té GAA
UG Ko Eror vd Alvoupe T& TpoPANUOTS OUVBETEWS
kel dveoecss Suvdpscov, Tou dvepyouv of VA6 omn-
Helo kaf oynuerifouv petafy Tous ywvia.
"Egappoyis.
—> —>
1. Aué Buvéueis F; = 10 kp xad F, = 20 kp tvep-
Yoy ot1é 1810 onueio kol oynuatifouv ywvia 600,
N Bpedei 7 cuviaTauévn Tous (uéTpo, Biedbuvon) (o).
Alon
Métpo : *Amd Tév TUTO:

= VF21 + F2, + 2 F; F, ouv (91 + 93)
Utohoyifoupe T6 wpétpo Tils cuvioTauéns. Ty 1-31.
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68 Kepalawo 1. Mnyaviki dlkod anpeion

F = V102 4202+ 2.10-20- 0w 60° = 26,4 kp.
E.
AwebBuven: Ao Ty Elowon L — L]
NHO2 MK (9 -+ o)
mpooiopifoupe T yevia ¢, dpa kal T dievbuvon
THs F oyeTikd pé v F,:
ik te) _ 10kpnp6oe .,
F 26,4 kp :
Gpa: @y = 190,

NuP2 =

2. N& dvohubel ) 80vaun F = 40 kp oé Sud Buvd-
Hels Tou v& oxnuaTiZouv pé 1 F oyevies ¢, = 300
Kal ¢, = 450,

Abon :

'ATd T onueio A EpVOUPE TrapdAANALS Tpos Tis
Sieublvoers Ox kai Oy, *Etol oxnuoriletar 10 TopoA-
AnAdypaupo OBAT. Oi {nToUpeves Suvdpsis elvan of
F, xad F; (ox. 1-38).

—» —>

‘Yroloyiopig tév F, xai F,.

*Amd Tis Eiowaes:

Fl FZ

—— = —% = ———__ fyoupe:

NHe2  MHe mple; + ¢,)

FI=_F,T“'“.P?-, :m‘;i:ﬁ)kp
Ny + 9,) nu 75°

otrrmsk DR (S ﬂl‘}l'““ﬂ?’_o.. — 20,7 kp.
nuip; + ¢,) np 75

"Aravinen @ ‘H Svoun F dvodbetan of 6ud ouvi-
oTéoes Suvdpels: F; = 29 kp kai F, = 20,7 kp.

3. Aué avBpwmol mpoomraloly pé T PoriBeicr Bud
oxowiidy va dvePdoouy fva odpa Pdpous B = 50 kp,
o Pploketar 016 Pdbos Evds Tmyadiod. “H OYETIKN
Oton ol odparos kaboplieTon pé T uiKn X, = 2 m,
Xa = 3m xaf h = 8 m, oV gaivovrar 016 oyfipa 1 - 31.

=
N& Umohoyiotouv of Buvduers F, kaf F, Tis omoieg
t€aokolv of &vbpcotror.

Abon :
Mé vé &véPer 16 oddpa T mpéer vé looppoTricoupe

> => >
16 Papos B. N& 16 Adyo alrd of Suvdpeis F| kai F,

A

iz

7///// 7

Iy 1.3
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1.3. Eranki tol Ohikod onpeiov 69

84 ¢ % ; o
C% TpETEL v& Exouv TouA&yloTov TETOIX TIMT, TTE
n OUioTapévn Tous vé elvon fon koTd péTpo pé T

>
Ppos B, vy Exel Ty {81 BielBuvon pé oo kad dvti-
Ben Popd.

]-]- . , —_> 1 , "
Glpvoupe érropévws TV SUvapn F &vTifetn xata
PoPS ol B AN ToU iB10u péTpou pé aUTd. ZTT) OUvE-
el e = )
TV avadUoupe otis Buvéuels Fy kai F, kataokeud-
Sovrag 74 TapaAAnAdypaupe TAAT.
Yrohoyiopie tév F, xai F,.
216 TapoAAnAdypappo TAAT elvar yvwoTn
=B = 50 kp.
Errions &mé té dploydoviar Tpiywva LZE xai LZH,
Priokoupe ¢ fuitova Tév yuwvidy ¢, kal ¢, kal aUTés
Tig iBieg s yeovies:

X 2m
(AT I — —— = 0,24
; Vx,2 4 h2 V22 82
kai @, = 14°
3m
Mgy = —2 . = 0,35
T V3z i 82

kai @, = 21°

AT o AR
o Tis Elowoes:

F, F, F . .
= - — = - - EXOUME:
o, L, np(Qy -+ 2)
F] = F CMUP, = >0 kp . 0,35 == 30,8 kp.
MR (g + @2) nu 35°
B = pdie T,

(e, ) Yy np 35°

’Aﬂfd"‘tﬂﬂ'f[: Of Buvdpels o EaokolvTal yid v
ONkeoBei 76 Popos B elvon 30,8 kp xad 21,17 kp.

4) Luvictapévn meplocotépoy arnd dvd duvapcov,
1101” Evepyotv otd ido omuelo. “Eotw of Buvdpes
BT = o % el E
i Fy Fy kal Fy, of omoies évepyolv o1é onueio A
(ox. 1 - 3a).

: SuvioTapévn Tous PplokeTon pé TO Voo Tou
TAPEAANAOY péupoy, ETav cirTds EpapUOTTEL BIGBOXIK.

-l € i —~ '_)- ] 4> « '
Eton N ouviotapévn tv F, kai F, elvar 1y Siaye- Ey. 131
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> . - =
viog AB. 'H ouvioTapévn Tiis AB kal Tfis F3 elvan 1

74>- 3 £ 3 _>
&ovaun Al Tehik& ) ouvioTtopévn 1fis AT kai s
- >
F4 elvar 1) AA.
‘Omws gafvetar oTd oyfjua, 1 TeAkn ouvioTapévn

= h e g ot By . s
AA 16V Suvapewv Fy, F,, F3 kai Fy elvan é &fporoua

TGV dlavuopdTwy TV duvdpewy.

AnAadn), yi& va Ppolpe T cuvioTapéyn TOAAGY
Buvauewy ToU fvepyouv o fva onueio, kdvoupe Tig
Buvdpels Biadoyikd  Siaviouata  Kal Bpiokoupe T
(yewpeTpikd) &Bpolopd  Tous.

‘H ypaupry AEBIA évoudleTan  Suvapomoliyomvo.
*Av 16 A ocuprrimrtel pé 16 A, T6 BUVAPOTTOAU Y VO

_>
elvar kheotod kai 1) ouvioTapévn AA elvan undév.
5) ‘leopporia tpi@v duvapcov moh Evepyodv of /
Eva onpeio. Tty Tpltn Epapuoyn (ox. 1-31), T6 /
—
Pdpos B elvan foo o1d pétpo kai dutiBeto oTh popd

ue TN ouvigTapevn F tév duvapewv F, kai F,. AnAabi,

S

= - v
oi Buvaueis F kal B looppomolv (oy. 1-31). Quoikd Ey. 1.315.
X . —> =
elvan Emopévas, deoU 1) F dvadleTton ois F, kai F,,
s —> — >
vé looppomolv kai of uvdpers F, F, kai B.

Lopnépoopa : Tpelg dvvaperg nod Evepyoiv of Eva
onpeio icopponoiv, 6tav 4 pia an’ adtig (bnoradijnote)
glvar fon ot6 pétpo wei avtilety oty popa pi e}
ouvisTopivny @V GAhoy duvo.

x> -
276 oxfjua 1:-31p of F|, F, kai F; igoppormouy, \
e > /
yiori F3 = — F. A

6) 'loopponia molddv Svvépsov mobh Evepyoiv of
Eva ompeio. "Av oMM Buvdpels tvepyolv of Eva on-
ueio, avtés 0& looppormrolv Stav 1) ouvioTapévn Tous

elvar pndév. AlTéd oupPaivel dtav T SuvapoToAlywyo
ToU oxnuaTtifouv elval KAeloTo.

Ty

- > > —>
210 oxfipa 1 - 3 1y ol Suvdpers B By, Fs ixal Fy

{ooppotrouy, yiari T8 SuvapomolUywvo AEBIA elvat
KAELGTO. Ey

4 I.'3 7.

1.4 AYNAMIKH TOY YAIKQOY ZHMEIOY
"H duvapuki} tob Ohkod onpeiov #Eetaler tig dvvi-

WnoionoiBnke ammoé 1o ivotirouto EknmaiSeuTikrg MoAmkrg



1-4. Avvopikn 1ol Dhikob anuziov 71

HELS, o Evepyolv of Eva Dhké onpsio of oxfan pé
T drmta:léapum nod mpokalolv ¢ avToH.

D NeUTwvas, ou elvan & BepehicoThs Tis BUVEUIKS,
Slartmoo Tpla &ficbporta, BnAadt| TpEls mpotdosis,
TTOU BeySuaaTe ady dhnBivks, Ywpis vé Urdpyel dvéykn
uéf Tis dmodelfoupe, Emaidy cuppwvoly &TOAUTA
™y TTE';po: Has.

o) "Afibuarta tiig Avvapiic.

: 1) Mparo *Abiopa tod Nedrove i "Abiopa tiig
Aﬁpflvsmg. "Eva odpa mopepéver of dmvneia ij Ki-
Veltm isotaydc, rav 6&v Evepyel kapud EE@TEMKN
Sovapn irave tov.

Mperyuamivé, &msé THy Treipa yvepifouue ST TS
YUXS duTikelpevar Sfv peTokwoUvTal  pOVE  TOUS.

& TéTpa dANGLE Béom, STav kérola Buvopn E§aokn-
S Mave g, *Amd mpdrtn Syn 16 mpddTO dEicopa
ToU NeUreova Sév paiveTon vé foyUel oy TEPITITLION
'fﬁg looTayols kivfoews Téve ot I, yiori Eépoupe
OTL Y& vé& kavnBel Ty, Eva avtoxiviTo pé oTadepn
ToxUmte, mpémer va Epydletan 1) wnxovh Tou, T
Smola tro g€aokel Blvaun o auTtd.

"Oneos o TR &rav fva odpa kweitan, PploxeTal
K&Too e Th Emridpao Buvduewy, ol dokoUv GAA
OQuaTe Téve Tou, oi &mroies dvopdlovTan Tpifés. Emi-
oS T& ohpata EAkovTal dmé T . “ETol Bév pro-
PoULE v &rrobeifoupe TEpapaTikG TO TPdTO &fiwua
ToU Nereova oTfiv Trepimreon Tis {ooTayoUs k-
J%ws, dgoU PplokduaoTe of Y@Mpo TOU tEaokouvTal
Bwvaners amé 1o TrepIPéAiov.

"Av, Suws, fva ohdua Ppioretan o6 HrdoTnpa
Hovo Toy, poKpUG &Trd kébe oUpduio odpa kal KIvErTa

¢ L _>- 3 ) I !
HE kdmola TaylTnTa v, Té odpa alrd 8& ouveyile

V& Kaveiten aldvia, Yowpls moTé v AMANGLEL ) Kvn-
TIKY Tou katdoTaoT, Epdoov BEv ouvavTroe Kamola
BOVQUT] ToU & Td oTapatnael f 6& ToU &ANGEel TV
Tropeier,

"Eto1 tva Biaornudmicio &v Ppedel ywpls kalopa
8w dms Tig EAKTIKES BUVELELS TAV OUPEVIY TWUETWV,
B¢ wiveiron addovic pé THY ToyUTnTa ToU elxe STav
Brtdnie o’ atrré 6 TepIBSAoY.

2) Agbtepo "Abiopa tob Neitove. "Otav pud §0-
Vo tEaokn0ci of Eve oOpa, mpokahei o avtd Em-

loadk Neutwv (1642 - 1727). MalnuaTikos

kai Quoikds.
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tayoven. 'H Zmrayoven adti y civar avaloyn npog
T d0vapn F.
AnAabn:

= oraf. (D

TS mnAikov almd ad§dver pé THY TroodTnTA TS
UAns kol dvopddeton pdla m ToU TWUATOS.
‘H oyéon tmoutves (1) pmopei v Ypopei:

=m fi
i

[ F=my| )

‘H tfiowon (2) dvopdletan Depelidong ifiowon
i Avvapikiis kad elvar wéd oAU omoubaia axton,
TV Smola xpnoipeTrololpe ouxvd. Améd T Biepeu-
vnon Tis Bepedicdbous EEiocioecs Tijs Buvapikis po-
KUTTOUV Té drdAouba CUUTTEPAOUOTO

— "Onov dmapyer Emrayuvvon, dnapyst Kai dovapn.

‘H &ficwan F = my ypdeetal Siavuoparikd s
€6fis:

— —
F=my

"Emeidn) ) udla efven povdpetpo péyebos, TS B1&-
vuopa Tiis Buvdecos Exer v iSia Siedbuvan kai go-
pa pé 16 dravvopa tig Emrayivosog moh mpokalsi.

— "Oc0 peyohdrepn civar W pale ivig sdpartoc,
téoo pikpdtepn civan 4y Emrayvven rob mpokohei o
adtd pa opopévy Sdvapn.

AnAadr), BUokoAa EmiTaylvovtal T& odpaTa pE-
YEANS p&gas.

— "Av ¢ Eva o®po 1) cuvictepévny Sdvapn civaer
nndév, tote | Emtayuven tod obpatog sivar pudév.
AN EmiTéyuvon undtv, onuadver &1 f) kivnon elvan
fooTayns fi &1t 16 odpa dkivnTel. Anhodi:

— S >
F =0 &a v=0 xai v = ograbepd

Té oupmipaoua Suws auTd elvar 16 npirte abiopa
w0b Nedtova,

— Bapog kai fmrayvven tiic Papornrac. "Exoupe
f18n dvapiper yi& Thv EAelBepn TrTcon TEV cropdTwy
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1-4. Avvayuki 1ot ODAtkol onpgiov 7

Kai eiape 611 1 kivnan Tév owpdTov kabos mTépTouy
Kczwxopuqacx elva Spad EmiTayuvopévn pé EmiTdyuvon
™y ¢ E'ITITC(XU\):}'T‘ Ths PaputnTas g (ox. 1-4a).

G vk EXoUpE bucws GrrolabnmoTe EmiTdyuvon, oUp-
POva pé 1 Bepeichdn Eiowon THs Buvamikiis, TpETEL
V& Umépyer BUvapn. ‘H Buvaun aUTh OTT) OUYKEKpI-
Héwn TTEpm"m)Un elvar 6 Pépos Tol owparos, ToU
OTT?OS' Exouue Tel, Sqeihetan oThv EAEM Tiis [is.

Eglcrcocrn Ths Suvapikfs 66 ypageTal:

Bépos = paga x Emimdyuvon PapuTnTas
B = 5 z

nEPIGUOTEpes AemrTopépeies yi& TS Pdpos kal THY
gn s s 8& cuvavTthgoupe of émdpeva Kepdhouer.

3) Tpito afiopa tod Nedrova. "Av fva cdpa i8a-
TR g Shvapn of Grlo oopa, tote Kai 16 Sevrtepo
Thpg avnidpa tEaokmviag ato mpdTo pid ddvapn ion

K
96 pétpo kai avtiletn kata @opa.

g 4 T : s
TOl, v 16 oddpa A taokel SUvapn F 016 odpa

e =3 Jh- g
' TO oua B dvmidpd pé duvaun F' lon kai dvtifern
.
™Ms F (ox. 1.4p):
Fe _p

Té S€lwpa altéd dvopdletan kal dbiopa Spaocmg
-
Kol avupascag, yiori ) pia 8vaun F pmopel va
Secopnoer &g Bpdon (actio) kai 7 SelTepn F odv &vri-
Paon (reactio).

Abs onualver 671 ol duvaperg Epgavilovior «kutd
‘;Euy“»

i “Av Eropéveas k&Tou EEookeiTan ik Blvapn, Tpémel
ATOU dANOU v Utrapyel 1) avTibpoon.

Egﬁtﬁgouuc TApaKGTo pepikis mepTOOLlg Y14 va
kum"“‘lﬂovua kalbtepa o tpito dbiopa toi Neitwva.
1. "EAEn Tiis s o1d VAIK& oduaTa. 210 oxijua
Y N IR ket 16 odpa T pé Bluvaun B (Pé&pos
G."DI--\Ot'rog)

OW-OS TO o&dua dvTiBpd kai EAxer T [ pé Bovaun
oM kard pétpo kad dvTifern kaTd gopd.
2, “Evag poyvnTns M Ekel Eva koppdam oidepo T

[i2

g Bivapn F. Té odua I dwmiBpa tfaokdvras o1é

% 7 4

Xy. 1.4 a

A B

Zy. 1.4,

Z1n) Bpdon F Umdpxet T &utidpaon T,

‘4:

Ty. 1.47.
‘H Iy éxkel T4 odpoara oy PplokovTan
YUpw 115, GAAG kai T& odpoaTa EAkouv TH
I pé ovaun fon kal &vrifern.
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74 Kegaimo 1. Mnygavikip Diikod onpcion

B e
B

[ OOBBOT

Zy. 1.48.
Ol Buvépers tppavigovtor katd Ledyn.

payvntn M SUUO:HTI,? fon kal &vtiBetn (ox. 14 8).
To 611 é§ookoUvTan ol Bud avTés Buvdpers kai 6T
Exouv TO 1810 pPéTpo, TO SlamioTdvoups &md Tis EvBei-
Eeis TGV BuvapouéTpwy A, kai A,.
3. "Eva odua X Pploketar wéve ot 1. *Ag 2etd-

ooupe OAes Tis Buvdpes, mou éEcokouvTal oTS T i
kail ot M (ox. 1-4¢€).
Of duvdpers aués elvan ol ££7s Téooepis: I

—
— Té Bapog B Tou odparos E, wol elvan ) SUvapn
pé trv omoia kel 1) [ 16 odpa.
—
— ‘H 8bvapn F, movl, elvar f) SUvapn dvnidpdaoews
oTd Pépos B kal v dmroia E§aokel 16 odpa T o1 7.

— ‘H dbvapn K ol E§aokeiTon «&6 Emagfisy oTo
odpa &d 6 démedo kai opelAeTanl otV EAaoTIKn
Tapapdpwon ToU mabaivel 16 Sdmedo.

‘H &Ovapn alth) dvopdleton «avtidpasn dantdov.

— ‘H dovapn —K: moU elvan 1y Buvapn dvmiSpdoecs
—
oty N kai Thv omrola t6aokel 16 oddua £ o1éd 5&medo

«t€ Emragfisy. ‘H T()- elvar fon pé 1) I\T kal &vTifeTn
KaT& Qopd.

2716 TponyoUpevo Tapdderypa SiamoTdoaye OT1
ot k&Be Bphon Umdpyer dvTiBpaon. ZTd mapdBeryud
uas @5 Suvdpels Spdoews prropel v Bewpnbouv ol

—» - = Sy

Brai N kal dvridpdoews ol F kai K, &vrioToiye.
[Mepatipyon : Z16 mpiHro Tapdderyua ol Buvdues

Spdoees kai dvriBpdoews fitav Bud, Té Papos B kal

7 BUvaun F. Ol Bud atrés Buvdpes Exouv 16 110 pétpo

kal dvtifern gopd, &AA& Bpouv of Bud BiagopeTikd .

ompaTa kal fmrayivouv kabbva &’ altd T4 owm-

—
pata. “Etol 16 Pdpos B Emitaylvel mpos Té& kdTw
T6 obpa I (Emrayuven PopitnTos g), SAAG kai 1

—
Suvapn F &mireiver ) I mpds 1é& mdve. “Opess,
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1-4. Avvapiki] 10D Dhikod anpeiov

W.uc'xco( Tis s efvon oAU peyddn kol 1y EmiTdyuvon
QUTH Eyer Téoo pikpt) Tiur), GaTe vé pA yiveton alobnT.
~’£‘r6 TpiTo TrapdSerypa Sty EmiToyUvetal olTe 1)
rTl O'G'TE T0 O'ONJLIG z' ch(-ri TO D'(I)QG > iO’OPPOTfETTGl

&g - e T ;

e Tis Buvdpeis N kal B kai 1) 1 &md Tis Suvdpes
—

K kai F,

'E'Illtimu'n: "Orav ud obpata Pplokovral of éma-
! kel T Ever OBl T &ANo, T& TPAT QUTX TTOPS-
HopgdvouTan EaoTind Ked TéTE dvamrTUoooVTal Buvd-
M5 016 ompeio trapfis. TT6 oxfue 1-40T, T

& —>
Wux T, é€aokel 01O odpa £, TN dUvapn N kai TO

2} o8 I, TH Suvayn l-T> Of Buvdpels auTés propel
VX Tpotpyovton o dvé aities. T pla altia dva-
‘,:P Paue fiBn kad elvon f) TTapapdpewon TEOY TWHETWY.
;_? &M adtior elvon of Suvapeig tpmpilg. Of Buvapels
OUTES, Tou B¢ éerdooupe dpydTepa, dgeldovTan oTHY
PN BUd owpdTwy, dTav 16 Efva & aUté OAL-
OBaiver i refver va ShoBoer TV 0TS EMRO.

= Av Bty Umépyouv Buvdpers TpiBfis, TOTE 1) Buvaun

N xai 7 50vam_F>£'ir-xt k&BeTes oTV KO EpaTTTOPEVT
Tpdveiy E.

B) "Aspavera.

Lpgwva pé doa TpokUTITOUY &mrd Té Tpia &Eico-
Hara 107 NeGrewva, # UAn Exe v iBioTnTa vd ma-
POVCI&Zer dvrigrasn of Kk&Be peTaPold) THs KwnTIKiiS
S KaTaoTdoews.

H i816mra oty Tiis UAns v& &vmiBpd of ke
HeTaBoy THs KIVNTIKAS TT)s KaTaoTAOEWS OvopdleTal

Spavera THs UAns. T& owpaTa fupavifouv Tooo o
MEY G &Spdvera, oo 6 peydAn pdda Exouv. "ETol
™ nérpo g patag propel va Oeopndel tavtoypova kai
Mézpo tiig adpaverag tijg UAne.

b ‘Anomléapam adpaverag. T& &moreMbopaTa TS
“Bpdveiag yivovtan oAU alofnTd, STav Umdpyouv
HEY Eheg EmTayuvoes. TTapakdre dvagépoupe kal £6n-
YOUke pepixds gavopeva ou ogefhovTan oTiy EBpd-
Vel Tiig (Ang.

L "Oraw tva Synua KIverTal kol oTapaTHoE &mo-
T?“G. T6Te of dpbior EmP&Tes Tou perakivobviar Tpds
T Eumrpds. "AvtioTpoga, tov Té Synua elvar dkivnTo

3
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76 Kegahawo 1. Mnyaviki dhaxod onpciov

kal Eexwnoer dmdroua, of Spbor EmiPdres kwolvrtan
mwpds TE TMiow.

i F“

©) Q. o% L 72
7 7 7 7 777

Iy 148,

"EEfynon 100 @aivopévov. Té Synua pé Tév Emi-
Patn A, Ppioketon k&moix ¥povikn oTiypr ol 6éomn
I kai kwveiten looTayéds pé Spioptvn TaxUTnTa. Metd
&md Xpovo t, oUupwva pé THY TaxUtnTa Tou EXEl,
B¢ Emrpemre T6 Symua vé Pploketan ot Oéon II1. “Opeos,
oTo peTall & OBnyds ppevapel, dmdTE 0TS Xpdvo t
TS Synua gddvel oty Bkom 11 duri Tis T (oy. 1-4 ).

‘0 &mpdrns A; 6 omoios PpiokeTal oTé Synua,
Bév kpaTiéton &mo T& oTnplypatd Tou kai ETol pmo-
poULE v& TToUpE 8T1 Exel kémola dveEapTnoia dir’ alTd,
Z11) Béon I kiveltan TrapddAnAa pé 16 dynua (Exouv Ty
B ToUTnTa). TO Synpa fvBidpeoa EAGTTWOE THY
ToxUTnTa PE TO @pEvépiopa ToU 6Bnyol. ‘O EmPdrng
Spos, Eaitias Tiis &Bpdueias, ouvexiler THY kivnon
Tou kol 1ol oTé Ypdvo t PpiokeTan oTh Béom A,
BnAabt) pica otd Bynpa prraxividnke ané o Ocon
Ay oti) Ofan A,.

"Av BeMfjoer & &vBpwtros vé Trapapeivel dkivnTos
o1 Béon Tou ptoa oTd Synua, Tpkmel vé otnpileTan
o’ aUté (ox. 1-4n). "Etol, tav f TayxUtnra Tou O Buvéues Fy, F; kad F; émppaivouy oV
Oxnuaros EAarTeobel, tkeivos (odv UAN) ompioyver  CTRETN, STaw kai 16 Synua EmPpabiveran
TO otiiptypa pé 16 ¥épl kol TO B&mebo pé Té MBI
(GvmiBpd o) petaPorn) kal Béyetan &md avTd (oTn-
prypa kai 8&mebo), Ty dvaykaio Blvaun yid vé dmi-
Ppabuvlel 7 kivnom Tou (20 dficopa ToU Nelrwva).

Ey. 1.4m.

— —>
Zréoxfiue 1 -4 n of Suvdpes K, kai K, tEaokolvtal

> > —

&mo Tov EmPATn oTd Synua kai ol Fy, F, Fy &md

TO S¥nua oTév EmPaTn g Suvdpels dvmidpdoews. Of
TeAeuTaies EmPpadivouy Ty kivnon TolU EmBdrn.

"AN\os TpdTros, pé Tév Srroio 6 EmPBaTns prropel

vé dmopiyer TH petaxivnon Tou péoa oTd Synug, Iy. 1.40.
elvar vé cvoer khlon aTé adpa Tou, Smws oTd oxii- M ouioTapivy F EmPpobiver Tév Empérn
pa 1486, OTO &MOTOUO QPEVEPIoNa ToU SYAHGTOS:
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1-4. Avvaukn tob Dlikod onueiov 77

ME Tév Tpomo auTéd fi cuviaTapévn ToU Ppous B
E‘ii i dvTiBpdoews ToU Samédou N, SnAadi fi Stvaun

F, tmppadive TV kivnon ToU émPdrn.

H €&nynon ToU dvrloTpogou patvopévou aTd exi-
YNHa ToU SyAuaros elvan dvédoyn pé auth ToU §6-
Onke mapormévce.

— T& kataoTpopikd &moTEMOUOTA TGV TUYKPOU-
Otwv dgeihovtan oty &Bpdvela TEV cwpdTwy. ZTis
c.ruykpoﬁaeas dvarTUooovTal TOAU peydhAes Buvapers,
Warykales yid Ty ¢mPpdduven peydhov pogdv. Of
Suvdtuels QUTEs TTpOKaAOUY TiS KOTOOTPOPES.

T 2'!'T]plﬂc'u,levcn oThv «aBpavelo» WTOpPOUE V& OTE-
PEdoOUE ko i Afpa oty EGAWN XeipohaPr) Tng
(ox. 1.4 1). Xtundpe thy EGAvn xepohaPny o6 Bd-
TeBo. *Evg, tud 7| xeiporaPn oTopord, Stov Epber
o Eragn p¢ o Bamebo, TO peToAAIKO pépos TS Alpas
TuveyiCer TV kivnon Tou Adyw Tis &Bpdvelas kad
TPOYwpel péoa o1éd EUAo.

. Y) Movadeg duvapems kai palag. Xpno1poTmolmvTas

Tn‘ Bepehicodn EElowon Tiis Buvapikiis propolue v
Plooue povddes Suvduews kal pdlas oT& YXpnoipo-
TooUpeva guoThpaia.

Ly 14w

= Movadeg duvapsog.
Lootnua S.I.
F=my
“Av Yy=1m/s2 xkaei m = 1kg, TéTE:
F=1kg-1m/s =1kg m/s.
H povéda adry Aéyeran kad Niobrov (N).
Andadr: 1 N givar | d0vapn, mod dtay Emdphos
% pica 1 kg, npokalel Emtayuven 1 m/s2.
— Teyviké Lootnpa.
H povésa Buvdpews oTd O'l.'JO'l'T].LId aUTo elvan Bepe-
Md’&ls povéda, Stres eirape oty Tapdypogo 0-2 8
B) kol elvar 16 1 kiomévT (kp).
— Zbompa C.G.S.
) oxéonn F = my Oétoupe y = 1cm/s? xad
m=] g, omoTe:
F=1g.1lcm/s =1 gcm/s.
H povébo ot dvopdleTon dovny (dyn).
Ankadiy: 1dyn eivar ) Sdvapy, mob, brav dpacer
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78 Kegdlaw 1. Muyyaviki OAikol onuciov

ot pata 1 g, npokakel Emtayuven 1 cm/s2,

Enpeioon : "Extos &md T povdda kp Exoupe kal

v UtromoAAamAdoia povada p (TrovT):
1 p=10-3kp.

— Eyéon povadov duvapsong.

— Ixéon povadowv N kai kp.

Tpopinpa. Zdpa pados 1 kg EmTaydvetal, &g
elval yvwoTd otfiv EAeldepn mrTwdon Tou, ué EmiTd-
¥uvon g = 9,81 m/s2. N& Umrohoyiobei 16 Papos Tou.

Adon:

Zootnpa S.I.

Zépoupe 6Tz B = m g.

“Exoupe B = 1 kg - 9,81 m/s2 = 9,81 N.

Z1év dplopd Spws Ths povadas kp eiyape el 8T1
1 kp elvan 16 Bdpos owpatos pddos 1 kg.

‘Erropévass: I lkp =98I N :
|

— Eyxfon povadov N kai dyn.
: 1 N = 105 dyn.

(‘H oyton v& darodeiyBei &md TolUs pobnTés).

— Movadeg palac.

276 ovotnua S.1. 1) povada pélas elvar Bepeidddng
kai, &maws Exoupe duagéper, elvar 16 1 kg.

316 Teyvikd ZVotnua 1) povdda udbos opileten
&d 11y Gepehicodn Eflowon Tis Suvapikis:

F=my ] m=—
¥
*Av F = 1 kp xai v = 1 m/s?, ToTe:

i Ikp ooy pdlag |
i 1 m|s2 |

“Qote: 1 T.M. palag, elvar N pale Exeivny oty
onola, drav Evepyfioer dOvapn 1 kp, mpokaleitar £m-
tayvven 1 m/s2,

— Exfon povadov palas.

Ipopinpa. "Eva odpa EAketon &mo T I pé 8U-
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1.4. Avvapuiki} tod Dlakod onpeiov

vaun (Bépos) 1 kp. N& drroroyiobel ) udda Tou.
Aban:
Abvoupe THv &iowon B = mg &g mwpos m:
B
m= —
g
Enasy 16 o@ua kéver EAelBepn TrTOOM, Ty EMITG-
XWoh Tou evon 7 gmiTdyuvon Ths PaplTnTas: g =
= 9.81 m/s2 kai oT6 Texvid SUoTnua Exoume:

1 kp 1 TM. pédas A

9,81 m/s? 9,81

rwr""*’PtCouue Suws &t péla 1 kg EAketan &md T
N WE Blvapn (Bépos) 1 kp. ‘Emoptvess 1 kg elvan foo

gaoiil g
Tpos 9é1 T.M. pddas, yioarl kai of 8o aUTés uddes

?;Ov'rm &méd g TR pé v 8o Slvaun, SnAadr pé
p:

1 o
1 kg = - T.M. pdlas 0
# 9,81 ‘

|1 T.M. dlas = 9,81 kg |

8) "Eguppoyéc tiig Oepeiddovg Eiwohosng tiig du-
\‘uplm—l;_

Hpopripara.
5 I Kwntéd pélas 400 g kiveiton pé kivnam OpoAK
TPBpaduvoptun, vd 1 dpyikf Tou TaxUTnTa elval

Z‘Ba 20 m/s. AUTé oTapaTd, Stov Blavioel BidoTnua
m.

N& UmrohoyioBel # Blvapn mou émppabiver THY
Klunof roy,

Aboy;:
Zonguwva pé TN Bepehicdddn &lowon Tfs Buvanikis:
F—my )
Ild‘ v& UmrohoyioBei # F, mpémer vé& mponynbel & Urro-
OY16uds s EmPpaduvosws .
ATé 16 oyfiua 1 - 41« padvetan 611 6 BidoTnua
AB elyey 16 Suey, TO Omoio Sfveton & T oxéon:

(2)

02,
2y

Sy =

u=0
F A vo
e B — 8
S
S pey=40mM
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80 Kegpddlaro 1. Mnygaviki dhikod onuciov

PATé Tis (1) wal (2) TrpoxUtrTer:

02,

F=m 3
28y )
Eootnua S.L
400 :
m = 400 g — kg = 0,4k
E 1000 5 .
"AvTiKataotao :
)2
=0ake JEOMBYE 4y =
2.40m L
PR
"Anavinon @ ‘H 8lvaun mou émPpabliver THv ki- 7 S o
vnon Tov elvan 2 N. B e ju‘;—-——ap X
2. Z¢ dxivnTo UAIKG onpeio pddas 10 kg, tvepyouv Bud ™~ = ¥
kaBetes uvapels Fy = 30 kp xai F, = 40 kp, oTofepés S
kaTd pétpo kad Bievbuvon. Na Ppebel 16 elbos Tiis B
KW ogws ToU UAIKoU onuefou kad 16 BidoTnua mou 0&
Iyx. 144

Biavioel of ypovo t = 4s (oy. 1-41p).

— To &ildog tijg Kvijoeme.

Emrei81) ol 8uo Buvdpels Exouv oTteBepd pétpa kal
Bieublivoeis, freton 811 0& Exouv kai oTafepr) ouviaTa-
pévn (katd pétpo, Sievbuvon kal popd).

‘Otav Ouws atabepr) Blvapn évepyel of UAkd on-
pefo, ouppuva pé T1) BepeAindn tglowon Ths Buvapikis,
mpokoAeiTan oTabepny Emitdyuvon. ‘H &pyikn Toayu-
TnTa elvan pndév, Emopéveos 1) kivnon 0& elvon eVBU-
Ypouun OpoAd EmiTayuvoptvn, pé Sievbuvon TN Bieu-

—

Buvon Tiis Suvdpews F.
— "Yrokoywopods tob Srootiparoc.
Té Bidotnpa s biveton &md 11 oyéon:

1
s =— yt2 1
5t ey )
tvdd 1) EmTdyuvon y Slveton &md Tév TUTO:
F
F=my f v= (2

m
"Ad Tis Eodoes (1) kel (2) mpokUrrTer:
[* =
| 1 F |
§ = — . — [2 )
A )
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1-4. Avvopuxi tod Dhikod onpeiov 81

.Y’TOLD‘YlBuéq F. ‘H ocuvioTopéun Sivetal &md T1:
F—VE T
F = V302 + 402 = 50 kp.
Liotnua S.1.
F=50kp =50-981 N=49%0N
m=10kg xal t=4s.

'A\‘tlkatdamun 3
S,
2 10

3. Zopa BplokeTan ot Eva émimedo, woU Tapou-
?'GCEI KAlon g mpds 16 EBagos (kexMipevo Errimedo).
Avépeon oTd ohua xal ortéd émimedo Bév Umdpyel
TPIPY. N& UrohoyioBei fy TaUTnTa TOU 04 &TrOKTT|OEL
;0 Odpa oTd KkaTdTepo anueio A, Gv &pedel ENeUBepo
TO 16 onueio A yopls &pyikn TOXUTNTA.

Aivovren: h — 20 m, g — 10 m/s2

Abgy:

216 odpa ¥ #ookotvtan Bud Buvéueis: TS P&pos

ToU g =i = fioi ar
B'U gwpatos B kad 1) dvtiBpaon N, 1) omoia, €TTEOT]
,E" "”lep)(m TpIPT, elvan kdBeTn oY KowT| ETTIPAVELX
ETTC::(PﬁS AA (o'x 1 =4 ‘Y)

Avehtioupe T Bépos B of Bud guVIOTEOOES Suvd-
It = > ' = ¢ ;
S, ™ F, kai T4 F. ‘H 8Ovapn F, elvarfon kad

Ay = = i ;
\,’T‘es""f] mpds T N (icoppomel Ti N), yiati wpos
L] Sieluvan EH Btv petaxiveitanr TO odpa. ‘Emrope-

=
i) névn Suvapn mou Tapauéver elvan 1) Fa, 1) Smroia Ly 14wy,
éT“TOf)((me: T6 o@ua L mpds Th BievBuvon AA.

,.A"T(') 1 Bepehicobn E€lowon Tiis Buvauikis TTpo-
KUTrTey ;

Fr=my 99
‘Ané 16 dpfoydovio Tpiywvo ZEI Exoupe:
Fy, = B nqup = mg nug 2)

"Amté is tEiodoeg (1) kal (2) TpokUTTEL:
my=mgnup == |\ y=gnue | (3)
TS oopa T, troptves, P& kivelTan pé OpaA& Emi-

Duaire; 6
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82 Kegpdharo 1. Mnygaviki Ohikod onueiov

Taxuvoptvn kivnon kal émiTayuven ¥ = g nug.
“Yroloyiopog tiig taydtnrag.
©& ¥pnoIpoTTOIToUNE TOV TUTIO:

v=V2rs (4)

» ; h
Exoupe: v =uva, vy =g npyo xai s = - (tpl-

NHe
ywvo AAE).
‘Etropévass 1) E€lowon (4) ylvetan:

h g
va= |/2gnpe —— 1
nHe
va=V2gh (5)
*Atd Tov TUmo (5) oupmepalveTan &Ti f) TayUTnTa
TOU &TOKT& TO KIVNTO KaTtd Thv kivnon Tou Tdvw
o076 kekMpévo Eminedo o 1O A oTd A elvon fon pé
T ToyuTnTe ToU Bd dmokTouce, Gv Ekave EAeUBepn
mrwon &wé Uwos foo pé TV Uyopetpikny Siapopd
TGV onueiwv A kal A.
— "Avrikataotacn apiOpnTikdGv Tipdv.
Loommpa S.L

g=10m/s2, h=20m, vy = V2.10-20 = 20 m/s.

"Anavinon : 216 onpeio A 16 odpa 8& &mokTnoe
TaxutnTa 20 m/s.

4. “YAikd anueio pdlas m = 50 kg xveitan looTeryéds
pé TaxUTnTa Vo = 20 m/s. Abvaun F = 40 kp évepyel
oT1é UAIKG onpelo pé BievBuvon xé&Betn Tpds T Bied-

fuvon THs TaxUtnTas ve. N& Ppebel 1O elBos TS
Kiviigews Tou Bd kdvel 16 kwwnTd kai TO péTpo TS
ToxUTnTas ToU B dmmokTnoel ueTd &d xpdvo t = 5.

Aven :

‘H kivnon ol UAikoU onpeiou 0& Ppefel &md T
oUvfeon kivioewv of Bud kd&Betous &Eoves.

2tov &Gova Ox, moU oupmrimTel pé T Sielbuvon

Tiis &pXIKkiis TaxUTnTas U ToU KivnToU, 1) kivnon elvan
looTays, ywrl Sév Urrdpyer Buvaun ol v 16 #mi-
Taxuver Tpos T Sievbuvan altr. ‘H kivnon otdv
G&Eova Oy elvar dpadd Emitayuvouévn ywpls dpyikr

ToUTnTA Kol pé Emitéyuvon ¥ = =
m
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1.4. Avvapukn tod OhikoD anpeiov 83

MINAKAZ 1:4-1
1 F

1 Xx=0,1 y=72-;[2
(s) (m) (m)
0 0 0
1 20 3.9
2 40 15,7
3 60 35,3
4 80 62,7
B 100 98,4

Ey. 1:418.

Merd &md ypévo t, | petdfeon x ToU KV TOU
"OTd oy &Eovar Ox elvat:
X = Vo t.
3 216 1810 ¥poviké BidoTnua, 1 petabeon y KT TOV
ovg Oy elvan:
A 1 F s
2 m
& ‘H TpOYI& THS OUVIOTaMEVTS KIVIOEWS PpioxeTar,
V AdPoupe Té LeUyn TédV Tpddv x kal y.
~ZT<5\1 Mivaxke 1-4-1 Umoroylobnxav & Gevyn
TOY gy x kad y kad pé Phom adtd Té Geiyn Xapa-
Xnke oo oxfiua 1 - 418 f Tpoxi& ToU KwnTou.
AeBoptva o1é Toetnpe S.IL :
F —40kp — 40-9,81 N — 392 N.
m = 50kg kal v, = 20 m/s.
“Yroloyopog tijg tehkiig taydTnras.
Té néETpo Ths TEAIKRS TAXUTNTAS TOU KIVNTOU HETA
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84 Kegdlaro 1. Mnyavikn Ohikod onpeiov

&mo ypovo t = 5s Ppioketanr, &v UmoloyloTel 7 vy,
yiori:

v = Vﬂz‘, T ‘-)Zy
kal ) vo = 20 m/s (oTaBepn)).

i b =7t = z t — 2 >l - 58 = 392 ms,
m 50 kg

‘Erropéveos v = V202 - 39,22 ~ 44 my/s.

Enpeioen : To mwponyoUpevo mpdPAnua elvar époto
BE TO TpdPAnua Ths SpildvTias BoAfs [mapdyp.
1-2(5)]. Ki éel | wd kivnon otév &fova Tév y
(xaTaxdpupo &Eova) sivar duohd EmiTayuvopévn, yiari
TO Papos s oTabept) BUvaun Trpokoel oTabepr Ermi-
Téyuvon® ) &AM kivnon otév &fover Tév x (Spigov-
T kivnon) efvan ki ékel fooTayfs, yiati dév drapyer
kopmd dovapm oty dpilovria SiedOovon, mod va ém-
taxver 10 odpa.

€) Kevrpopddhog kai guydxevipog Sdvapn. v
mapdypago 11 (B, 3) eibape 871 oV dpadn kukAikn
kivnon Umrdpyel kevtpopdhos EmiTéyuvoT.

‘Eropéveos mpétrel vé Umrdpyer kad SUvapn Tiis iBios
Bievbuvoews kol gopds pé Ty EmiTédyuvon. ‘H Suve-
BN Ut OvouddeTon kKevipopdhog Svapn. IT6 oyfiua

1-41e elven 1) Fy ol éxer Sievbuvon v dxtiva ToU
KUkAou, popd &mrd TV TEpIpEpEIa PSS TO KEVTPO Kai
HéETpO:

2

<

e =My = ni—
{7

Euprnipacpa : d va npaypatonovijost Evo odpa 6-
podi) kokhiki kivion, npéner va iEacxnfel o adtd
Kevipopdrog dovapr).

1) @uyékevepog ddvapn. "Eorw ém md opaipa pe-
TahAikn) PpiokeTan o1 onpeio A kal TV dvaykddoupe

ok Spaln) kukAikn kivnom pé TayUTtnTa U, KpoTovTas
™Y PE 1O Xépt pos &mod T kévtpo K pé Eva ayowi
AK (ox. |- 4107).

Thv avaykeie kevrpoudro SUvapn F. tEaokel TO
XEPt Has oTO odpa A pé Ty Porifel ToU oyomwiou.
To odpa A dvnibpa kol éfaokel aTd yépt pas 11 BU-

Ey. 1-41e.
‘H kevrpopdhos Blvoun Fy éxer Bia Bl
Buvon kal @opd pé TV kevTpopdro EmiTa”
Xuvan ¥,

Xy. 1.410t1.
‘H quyodkevtpos Suvaun elven Blvapn avri-
Bpdoews.
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1-4. Avvapiki tol DLikoD onpcion

Yaum @, mou Eyel gopé dutifeTn THs KevTpoudhou. = -
H Blvaun aUth dvopddetar guydkevtpog dovapn. El-
Vel Erroptveog 7 uyodkevTpos Buvaun, Suvaun &vTti-
BPC'!UEc.os.
"Emeisy) péhiora Eyer TO iB10 péTPO M TTV KEVTPO-
HoAo, UtrohoyiZeran dmré Tous iBious TUTTOUs O Xpn-
IWoTololvtan yid Tév TPoaSloplapd Tiis KEVTPOUOAOU
GUPdHEmg‘

Av 16 oyowi ToU guvdéel T6 chpa pé TO KEVTPO
TOU kiikhou korei (ox. 1-418), ToTe 1) KEVTPOUOAOS
8("’0‘“7] pndeviZetan kol TS odua Tavel vé KivelTal
KUKk, SUppeova pé 16 TrpédTo Afiwua TS *ABpa-
VElas, pdoov kopid Buvapn Sév Evepyel Tavw oTO
U‘:‘H"UG. TpbTEl aUTS v KivelTan edBUY pappa. TTpdypaTt
TO 0&pa kiveiTa Tpds T SielBuvon AX {goTay 6.

TS oxfipa 1 -4 Beiyver Evav Tpoxd ToU TETX
OTWhfpes. Dadveran 6T of omwbfipes Tou ouupibo-
TPOXOU katé TS Tpodyioua Epycheicv, Grohoudouv
TROX1& EparrToptvn ToU KUkhou TOU TpOXoU.

iy TPAYUATIKOTNTe of omvdijpes glval  pikpa
Bidmrupy koupdTia &mré pwicuarta ciEfipou. "Emadn
®0TE Bty EAkovtanl Ao K&TTOIX KevTpopdAo Buvaun,
TWalovtan mpds T Bieubuvan Tis TaYUTNTAS TOU
&"éKTncrow kad 1) &moia elvan parrTopévn ToU Tpoyou.

) rEUch’x, &v Eva kiwnTo elvan oy peEcopEvo v& KIVELTaL
%€ W& kukhikl) Tpox1d Kai Sév UTEPEl KEVTPOHOAOS i Al
GUUQUH v& Té auykpatroel fj 1) kevTpopdios SUvaum
tlugy duemapkds, TOTE T6 odpa EkTpémeTar Gnd v
TPOYLG Tov dxohoubvTas THY EparTopévn ToU KUKAOU.

Ey. 1420

2) Népor kevrpopdrov duvapeog. Eibape 611 1O pé-
TPo g KeVTpopoAoy Suvdiiews Bivetan &mo TéV TUTTO:

Fo=m (&)

‘Etrions yvewpitoupe &1i:
V=@®Tr, L — 2 g v = 2nvr (2)

T
ZuvBudlovtas Tis oxtoes (1) kai (2) Ppiokoupe:

Fo=maw?r

4n2
BE=m = F (€))

F.=mé4n2v2r
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86 Kegpdahato 1. Mnyavikn Olakod enpeiov

M¢ is E1ooes alTés propel kavels v& SloTutaoer
TOUs VOpoUs Tijs kevTpopohou Buvdpews, ol dmoiol
TauToypova B& efvon xal vopor Tijs puyokévtpou Bu-
vapEws &pou, dtras elape, ) KevTpoudAos kai 1) puyd-
KEVTPOS Exouv TO 1610 péTpo.

log Nopoc. "H xevrpopdlog Sdvapn givar avaioyn
npog i pala.

AUTS onpaiver 81, &v Blo kivnTE TEpIgépovTal
pé Thy Bl ypappikny fi ywviaky TaxUtnTa of KUKAO
Ti)s 18lag dxrivas, &GAA& 1) pala Tou TpwTou elval
SimAdola, TpimAdota kAT, &ird T pdla Tou SeuTepou,
TOTE 0TO TP@TO odpa E§aokeiTal dvtioToixa SITAG-
ola, TpITTAGola KA. KevTpopdhos BUvapn, &mrd Ekeivn
ToU tfaokeiTan oTO BeUTeEpO.

205 Nopog. "H xevrpopdlog dbvapn sivar avaloyn
npog 16 tETpaymve tiig yoviakils teyxdntag i tiig
YpOpKig tayvnrac.

Anhabr Eépoupe &T1 Y14 vé TEpIoTplyouls BN
Opropévns padas pé ywviakn TaXUTNTE © 1) ypoppixn
TaXUTNTa L Of Tpoyi& Opiopévns dktivas, Trpémel
va éEaoxriooupe kevTpopdio Buvaun Fy. "Oupws yik v
SirAaoidoope, TPITTAQTIATOPE K.AT. TT) ywviakn 1) T
Ypauuikn TaxutnTa, 0& mwpémel va tEaokniooupe dvTi-
OTOIYO TETPATAACIY, EVWIRTTAGOIX K.ATT. KEVTPOUOAO
Suvapn.

Jog Nopog. 'H kevrpopdlog dOvapn elvar dvaloyn
npoc tiv axtiva, dv Eva odpa tepiotpipetar pé otadepi
yoviekn taxotnte: clvar Opog aviioTpdems avaloyn
npog TV dktiva, dv 16 odpa neprotpéeetar pé otalepi
ypappIki) tayvnTa.

‘O vépos aUrds prropel va yivel katavonTds &md
TOUS TUTTOUS :

Fe=mosr xal'  Fe = Ll
r

"ATro 1OV TTPETO TUTTO cupTrEpaiveTan GTI T) KEVTPO-
woAos Suvapn Fy elvar dvadoyn mpds Trv dkTiva r
yiad m kal © oTabepd.

Ao Td BeUTepo TUTTO oupmrepaiveTan &TL 1) Kev-
Tpoudhos Suvapn Fy elvan dvtioTpdeows dvdhoyn mwpos
Ty éktiva r yid Tty Bl m kal v.

"Av ETTopéves TEPIOTPEPOUPE fva odpa of Tpoxis
drtiveov r kel 2r pé Thv Bl yoviekd taydmra,
mpbmel vé E§aokfjooupe aThv TpwTn TepiTrTwan BU-
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1.4. Avvauki] tob Ukikod anpeiov 87

Yaun Fy ked oTd Bedrepn, Suvapn 2F.. "Av Spos éva
T TepioTptpeTal o TPoyiés GrTiveov r Kad 2r pé
™Y B ypappiki) taydTnta, TpETEl vé EEQOKT|OOUNE
OTY TrpayTn TepimTwon Suvapn Fy kol ot SeuTepn,

50\iqu F K
n :
2

HPOW pato
‘H péyiomn Tdon oty ool dvTéxel Eva oxowi
E‘vm 25 kp.

Mt Eva tétolo oyowl TEplOTPEQOUE KUKAIKG, O
Scrive r - - 40 ¢m, odua padas 800 g. TToid 1) ywVIoKT|
TuXUTﬂTG TEPIOTPOPTIS TOU TWUATOS, Téve &TTe THY
Smoly +4 oyowi 84 kormel (oy. 1-419).

Adey :

= g1 B ; v . Biveton &mod
: éPC?Uus &T1 Ty xkevrpopdhos Slvaun Fy Bivet o,
TOV Tmro:
Fo = mo?r

Thy kevrpoudho SUvaun Fy tEookel TO OmuED K
HE T4 oyowi kai f| Téon ToU oyowiol elvar 18100 pé
TV kevrpopsAo BUvau.
- ©4 Utrohoyiooupe yi& ol YOVIOKT]  TOXUTNTX
N Kevtpopdhos Buvapn yiveron 25 kp.

Lietnua povadev S.L

Fo = 25kp =~ 245N

— 800 — 0,8 kg
I' =40 cm = 0,4 m.

5 4 13 U '} " .
ATTO Tov TUmo Fy = m w2 r 'ITpOKUTl'TEl oTl.

Bel Th . ]
0 = v = kai &duTikaBloTWVTOS!:
mr

v a1 = 27,6 rad/s.
0,8 -04

'Andvmm]: "Av 1) yoviokn) TayUTnTX yiver mod
I-leygmn &rrd 27,6 rad/s, TéTe TS oyowi 8& kol

2. "Eva Boyeio pé vepd TEPIOTREGETAL OF KATAKOPUPT)
TPOXI& (oy. 1-4 k). Mok mpémrer vé elven 1) EAGY10TN
YP&uI.uKT'\ TaxUTn T, OoTE TO VEPS V& um  YUvETal Tl idx
ol o1d me wnAé omueio Tis Tpoxids A;

A\'Jm] :

"Agol 1| péda ToU vepcl TEPIOTREQETAL, YI& V&
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88 Kegpaharo 1. Mnzaviki bhikod enpsiov

Biatnpnoel TNV KUKAIKY oUTh kivnon, xpaiddeTan kev-
TpopdAo SUvapn.
ZThv kaTaxkopuen Béom, aokoUvtan Bud Buvdpes

ot pada Tou vepou. ‘H pia efvon 16 Pépos Tou B kai

—

1) &AAN elvan 1) SUvapn N, mou é6aokel & TuBpévas Tou

Boyeiou oTO vepo kabcds PpiokeTan of dmagr) P’ alTd.
€ i » ~ o~ : 7. < h_> 7)-
H ouvioTauévny aUtdv Tédv Buvdpewy slvar 1) B -+ N

kol aUTn elven 1) kevrpopdlog dbvepn. "Améd TolUs TU-
TOUS TS KEVTPOUOAOU Buvdiews €xoupe:

B4 N— mu2
r

"Av peToPdioupe TAV TaxUtnTa v Tou Soyeiou,
0& peTaPAnBel povo 1) Tun Tiis N, yori ¢ Gmédorma
peyEdn oty éfiowon elvar otaBepd. "EAaTTdvovTas
Aorrov Ty v, EAaTTdveton kai 1 N. Md kdmoia Tipn
THS v, TNV Ve, TO N B& yivel undév.

AU elven kai 1) gnToUpevn EAGyioTn Tl TS
TaXUTNTOS Y1 vé pry Xubel 16 vepd.

m o, Br
B4 0O = = = g, V
r m

breldy B — mg, éEyoupe: wva — Ver

Me v TaxUTtnTa ot ot Géon A, 16 Papos B
elvan 1) avaykeio kevipopdhog Sovapm, 1| Omoiax O&
BlaTnptioel TO VEPG TNV KUKAIKT) TpoyId.

"Av 1) TayiTtnTa yiver o pikpr, T vepd 8¢ yulei.

3) 'Eqpuppoyic tilg kevipopdrov duvapsomg.

— Kkion of abroxivnrodpopovs. Of arrokivntédpo-
ot oTis oTpogés Tapoudiaouy kAlom, yid vé &ropel-
YETOL 1) EKTPOTIT) TGV OXNPATWY &TTo TNV TTopEia Tous,

To abrokivnmo oT1d oxfjpa |- 4 ka Siaypdeer ku-
KA Tpoy & dktivas r pé kamola TaxutnTae. Nd vé
Siarnpenlel oY KUKAIKT] TpoxXi& £xel dudykn KevTpo-
poAou Buvdipenss.

‘H é&vridpaon N Tol SBooTpwPaTOS TAVw oTO
avTokivnto 8tv elvan katakdpugn @rlhé nhayia, Emeibr)
TO OBOoTpwpa ExEl KAlon @. s

Ey. 1.4 xa.

"Etol ) ouviotapévn Tils N kol ToU Pdpous B =4
‘H owiorapévn F elven /) dvayxala kev-

o0 dyfuaTos Bév elvan pndév, dAAG A F, 1} onoia TpopdAos Slvapr).
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1-4. Avvguki o0 Dlakod onpcion

"f‘mﬂ(ﬁg armotekel Ty kevipopdlo Shvapn, mod kpartd
0 ubtokivyre oty KUKLIKR TPOFLG.

M TV koTavénon auTfis THs épappoyfis 8a Au-
FOULE Evex TrpSPANpa.

‘"Pl'![i]vnpa. S¢ veokaTackevalopevo ¢Bvikd Bpduo,
MY KapmroAn Tou elven Tufijua Trepigépeias KUKAOU,
kTives r — 200 m.

216 onurio avTd TOU Bpduou B& EmiTpémETan pé-
9T TGt v — 110 km/h. TTord Trpérer vé efva
N kAo Tob Bpdpou, cote v& &mogeiyovTal of Ek-
TPOTTI'ES;

Abgn

2""“‘?‘0\»’6 pé Soa eirope Tpiv, 7 SUvapn T elvan
KEVTpoudhos kad Emopdvess:

Rleat M)
r
‘Aré 16 Tpiycvo ATA (oy. 1-4kx) Exoupe:
F = Begpp — m g cop 2)
‘ATS Tis 0ot (1) kai (2) wpoxkumTer &1
m v v?

Mgepp = 1 cpp
r

Zl'm'rrum povadémy S.I.
U = 110 km/h = 30 m/s, g = 10 m/s2, r = 200 m.

‘A"tllﬂl‘tftc’tao’ﬂ :
By = 20 0,45 «kaf ¢ = 24°
10 - 200

‘A“ﬁ\’tqm]: Té 6860Tpwia ToU Spdpou TPETEL V&
’To‘f{wcld@sl kAion 24°.
Tr;-‘]u::imoq: Md& Tous Adyous oU QvaQEpauE wa?a—
o Uca: tvag odnAdrng, dtav Tpéxel oTis oTPOPES, rj.}\lvﬁ'l
Blsofefcouu Tou mpos T EBagos kal paAloTa 'ITPO% ™

JYUvon Tou kévTpou TR kukAikils Tpoxids. 'Emrions
1’;‘; Toog‘ iBlous Adyous oTis oTpogés kal ol ypoupEs
. Tpaivou éppavifouv kAiom G Tpds TO Op1LovTIO
E'lrl-n-anl
5 T Hepiorpegopsvy aibpo — Pubpietic Watt, iy

PN OxowioU, Sévoupe mé ogaipa X kad TreploTpé-
r;),UU‘E TO oxowi pé T opaipa yUpw &mé Tév dfova

(ox. 1-4kp).
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90 Kepalaro 1. Mnyavikn Ohikod onpeiov

‘H Bidraln olrn dvopdleTal TEPIOTREPOUEVT aico- X
pa. Kard v aliEnon Tfis ywviakiis TayutnTas, mapa-
npoUpe 611 1) ogalpa ouveyds dmopokpUveTon &md
Tov &fova xx' kol | ywvia ¢ ouvexdds peyohavel.

[poprnpa. N& Umohoyiobel 1) ywvia ¢, &v 1 aicw-
PO TEPIOTREPETAL PE YWOVIOKT) TOXUTTTA O.

Avon :

‘H ogaipa T xiveiton dpad& oThv TEpIGEPEI TOU
kUkhou (O, ). ‘H dvaykale kevrpoudhos Sivaun yik

TV TEpIoTPOPT auUTr, elvan T ouvioTauEvn F o0 Pa-

pous B xai Tiis Buvdpewos T, Tou &§coxel TO oyxowi
ot ogaipx X.

"Agou 1y F elvan kevrpopdhos, B& loyler f oxton:
F=mw2r (D)

’Amé TS opboydvio Tpiywvo ATE Exoupe:
J Ty. 1.4 xp.
F = Bego m g epp (2) MeproTpepduevn aldpa.
Ao Tis tiowoes (1) kal (2) wpokimTer:
megepe = mor (3)
Abvovtas v (3) ds Tpds epp Pplokoue:

I 1
2
| opp = 27 @)
| |
L !

Awepeovnon tilg iElodocog (4). “Av 1) ywviakn Ta-
YUTNTO PEYOAOVEL, T) EQP PEYOAGVEL Kai ETONEVLS HE-
yahoover kol f) ywvia ¢. Té oxowi, dpes, oté Bév B
yiver épigovTio, yiari ToTE @ = 90 xal ep 90° = oo
oréTe, ) ywviakn TaxUTnTa TEpIoTpogils Bd Trpémel
v& ylver &eipn.

—Puolpetig Watt. Z1& doa eirape yid v aldpa
oTtnpifeTan 1) Aertoupyia Tou puBuioTii Tou Watt.

‘O pubpioThs Tou Watt xpnoipotroleital oTis &Tpo-
unyavés kal of &AAes pnyavis (Bevgivounyaves, Diesel
KAT.), yi& va puBuiger Ty mooodTtnTa TGV &TPGY 1
Tfs kavaiuns UAns wou Tis TpogodoTolv, £Tal, OTE
7| ywviakn) TaxUTnTa TEPITTROQTS Tous vé Trapapé-
vel otafepr]. "AmoTeAeiTan &md Sud o@aipes, OTreos
qaiveTon oTd oxijpa 1 -4 ky, of owoies elvar kaTdA- E’dfz:gniﬁi%m"iw—jj
AnAa ouvbeptves pé Tév GEova AB Etol, doTe Stav !
meploTpépETan 6 Gfovas, v&  pIropouv  va QTropo- Iy, 1-4xy.
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Kplvovten &m’ arév. 'H o ywviaks TayUTnT Trept-
ITPORTis ToU pubpiaTH elvan dvéhoyn Tpds TN Ywviakn
TaxOTn T TEPITTPOPTIS TEV PNY VY, yiaTi HETOPE-
PETon &’ airtés. *Etol, dv aUfnel 1) ywoviakn Toyu-
MTa mepioTpopfis TV unyavéy, abfdvetar kol
TaxUTnTa ToU &Eova AB. *AmoTéhecpa aUThs Tis oU-
(ﬁUEmg elvan 7 &mopdkpuvan TGV Bud opaipdv kal
il 6‘“\3&}}(0071 ToU BakTUAlou B. Mé T PonBeiar poyAdv,
TOU guuBéovton pé TO SaxTUAo, KAeivel i PoApiba
TEpIooSTEpo Kad EAaTTvEl TH pory TGV UBpaTpédV f
TOU kawoipou. *ETar tumobilel ™ ouveyxn) alfnon TS
Yoviendis taydTtnTas TEpIoTPORTs TV  KIWNTHPWY,
81c“"ﬂPdeTc:(g v TEAIKE oty EmOupnTi) TIRT.

8) “Yr&pyouv dwopn oMM &AAes Epappoyes T
KeVTpoudhou kai QuUyoKEVTpOU BuvdEws, BTTWS TE.X. ©
X wpiopds ToU BouTupou &md THY Tupivn 0TS Yd-
?“é PuyokivTploT), 1) BikaioAdynon Ths TAGTUVOEWS
s Mis otév lonuepd, 1| mepipopd TGV TAGUNTEV
YUpw & oy flAlo, Ty TepIpopt TEV TeXVNTY Sopu-
q>fsp°3” YUpw &md T [, 1) mepigopd TGV HAEKTPO-
Vo yipe &mé TéV Tuphvar K.AT.

OT) "Oppi vhakod eipeiov.

‘Opiletar oav oppiy Kivodpevoy Dhikod ompeiov 16
Wivuepa, 1o drofo Exel T gopa kai ti Sievbuvan Tiig 5 J
"ritrag tob onpeiov adtol kai pétpo T6 yIvepEVO . ’_—"'
S pacag tov Ohikod onpeiov Eni THY ToxdmMTE TOU x. 1.4xb.
(ox. 1.4xs).

— -
J = my

Movisdeg tiig opuis :
zﬁﬁtnua S. L.
J=mv=1kg-1m/s =1kgm/s.
Teyviko shoTnpa.
J=mu=1T.MM. I m/s = 1 T.M. bpuiis. J,

1) "Akin Gatdnmen tiig Ospelubdovg EElohormg
Hig Suvapiiic. "EoTe 611 of 5ud onueic A kai B Tijs
IEDXlas Kwntol, ol TayUTnTes odv Biaviopara elval
v T P R e -

L kaf v, kaf of Oppés J; xad J, dvrioTorxe (oxijuc

1. "4 ke). "Earw trrions 611 & ¥POVOS THS HETAKIVIIOECS
LIRS onueio A o1d B, elven dt. Ei0 v ke

Jz
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92 Kegpdlawo 1. Mnyaviki Oiikod anpeiov

>
. T et — " du
H Biagopd vy, — vy = dv kad 16 TMAikov 7 elvon
t
TO Blavuopa TS EMITAYUVOERS:
? —
~ v U; — U
o=, A (1
dt dt

ZUppoova pé 1) Bepedicddn tEiowaon THs Buvequkiis
EYOUWE:

F=my ¢3)

AT Tis (1) xad (2) mpokdTrTel 811

== = = — - —>
= v, — Uy mu, — mu; J, =17, dJ
= m _ = ° — = -
dt dt dt dt
[ —
fiE dJ
Fi=r=—| 3

| dt |

Elven trropévors Buvatd v& Troupe 811 Blvaun mrou
6pa of éva gdpa peTaPAARel TNV Opur| Tou kal elvan
fon ué 16 pubuo peTaPordis Tiis opufis. [BAéme onpacia
EmiTayUvoews, Tapdypago 1 -2 a (2)].

Aepeuvarvtas thv Eiowon (1) B& Eyoupe:

Av F=0, o1 dl=0 @ J—J,=0 4%

j: ]; — oTaBepd.

AnAabny, &v 1) ouvioTapévn TV Buvdpewy Trou ETi-
8pouv ot Eva UAIKG onueio elvar pnbiév, TéTe 16 UAIKS
onueio Exer otulepi oppi).

2) Xrpopoppi) OVhkod onpeiov. "Av UAikd onupeio
pébos m, KIVEITGl Of TEpIpEPEIa KUKAOU, AKTivas T,
TOTE Opiloupe odv atpopoppi] tol Dhkob enpegiov TO
Sidwuopa G, 16 dmoio Exel (ox. 1-4kaT):

a) Awdbuvon kdfetn otd émimebo Tou KUkAou.

B) ®opd, T gopd Tou kabopileTal &mrod TOV Kavova Ty. 1-4 Kot
Tou Beibotpogou koxAia [mapdyp. 1-1p(1)].

y) Métpo 16 ywopevo Tiis Oppiis (J = mu) émi .
THY AKTiva Tou KUKAOU:

G=Jr=mur

£)  Metaford) tijg paleg pé tiy toyvmnte. ZUpguva
pt T OepeAicodn E€lowon Tiis Suvamkiis, &v wmé oTa-
Oept) BUvapn é§aoknbel o fva odua, alTd EmiTayUve-
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1-4. Avvapuikn 1ol Ohikod onueiov 93

::l' H TaUTnTd Tou émropéves B& TrpéTEl oUveXESS
HEyahdovel kol v Telver Tpds Té dmeipo.
. O Aivardiv (Einstein) pé Tr) SixtUmwan s Beco-
g:: Tﬁs oYeTIKOTNTOSs elmme, peTaU TV GAAWY, 6T-l
© a0dver f) TayUTnTe, aufdver kel A péda ToU
U(‘OUC('TOS,
o TUTros & dmroios udls Siver Th) peTaPoln THS MG-
% b Ty TaxUTnTe, Elvar:

my
m= ——

UZ
Vf —F

TOU: m elyen fl udda moU f£xel TO odpa TpEXOVTAS
QT;’T’W TayUTnTa U, M, N H&la ToU iBiou cidJuaTOF,
i elvar dxivnto kel ¢ f TayumTa ToU QwTds
© = 300 000 km/s).

EUQEW?uévws, &v md Blvoun oTabepr) EmiTayUvEl
. 9®ua, aufdver AV ToyUTnTd Tou, 1 aUfnon

& < o
uicg:)s ™S TayUTtnTas éxel ouveteia kal v abfnon TS

'ANRépTOs "AwoTdv.  Aidonuos eppave-
: = ‘lopanAiTtng Guoikés, MabnuaTikés kal *A-
Q . s TRy, ( o 5
ooE STOU-U&)IJGTO';. Amo v Elowon duws F = my, orpovbics. "ETusién w6 Bpafeio Népme
E NoN 1is pddos wé oTalepry SUvapn, onuaivel EA&T- Tis Duaikiis 16 1921,
(“)?T] THs ETITOY UVTEWS.
90 TANC1&LE ETTopéveos T TaUTNTA TOU TWHRATOS

:a?“’ TTU)(\'JTn'ror ToU QuwTds ¢, Téoo peyahavel 1 paba
Tooo duokorbtepe Emitaydvetar 16 odpa. "OTav
" TO‘XUTT]TG( v yiver fon pé Thv ¢, f) p&da ylvetan dmel-
“D};Q)\‘{VETTEBS Btv elvan Buvatd TO odpa vk dTOKTﬁCfEl
AUTEpT) TaxUTnTa &TTO TRV TAXUTNTO TOU QWTOS.
o g_‘:“ U.Uuqaowcx pé TV Becopla T crxs-rlké'rn'rch
. CInstein, Umrdpyel Splakn) TaxUTnTa Yi& TE VAKX
WHarg, 4 TaXUTN TS TOU PUTOS.
i Kp“"(Tth:I, "rr:]\) IaxU-rn:rcx ToU q:o:rrc")g Bév ™ cpTC?—
on) O‘;Evcx UAIkG o@pa (uévo prropel v TV 1T?\T‘]C'\O’-‘"
' OoodnTroTE peydAn Ki v elven 1) Suvapn Trou B
UOKnBel o’ aiTé Kol yi& doobrToTE Ypovo Ki v
p(:: Q\'J'n’].
Evg ouvnbiopévo épcotnua elvan To EERs:
TiS Tay(TnTes KovT& oTH TaxUTNTA TOU QWTSS,
,uQCOE aUEdvel, AUtd onuaiver 6t albfdver 1) UAn Tou
LO‘UU«'TOS;
dmdvtnon elval 811 A UAN Bév cuEével, AUEGvel
Ul adpavera 1ob obpatoc. Anradn fva fAskTpod-
WnionoBrke amé 1o ivotirouto EknmaiSeuTikrg MoAmkig
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94 Kepaharo 1. Mnyavikn ODlikod onpciov

vio ToU KivelTan pé TayUTtnToa TOAU KOVTE OTHV To-
yutnTa ToU guwTds, &vmidp& oty alnon Tiis Toyu-
TnTas odv vé elye pada mx. 1 ke.

*Emre1dn, Spes, dmrws eibape, 16 péTpo Ths dBplveiag
elvat 1) pada, Exoupe aEnon Tis pédas kad ox1 Tfis UAns.
‘AmhoUoTepa, avfdver Té mnAiko B, 16 omoio Opi-

¥
cope odv pdda m kal &x1 TO OO THS UANS.

TayxUTnTes KovTd OTAV TOXUTNTA ToU guoTds Exouy
T& fAexTpdvia TOU TrpoépyovTal amd BiaaTdoels Tu-
privev ot padlevepyd oopata. Ol TayUtnTes albTés
elvan mepimrou 290 000 km/s.

Enueioon: Of ToyUtnTes o1d paxpdkoouo (Pikpo-
koopog elvan & kbopos TV &Tdpwy, TEY popiwy, TV
AhexTpovicov K.AT.) elvan TOAS pikpdTepes &md THV Ta-
YUTNTe ToU puwTds. ‘Etrouéveos 16 mrnhiko -Uf elvan TO-

c2
g0 uIkpod, oTe umopel vé& Biaypagel &mo Ty Elowon
Tou Einstein. AnAadn o’ alUtés Tls TaxUTnTEs WTOpPED
vé Becopolpe &Ti ) udba Tapapéver oTabepn:

m=m |

1.5 EPFO — IZXYZ — ENEPIEIA
a) "Epyo.

— Auveyn F buepyel of Uhixé onueio M kal 16 peta-
Tormilel katd 16 Sidopa MB = x (ox. 1-5a). ‘H
Suvaun oxnuatiZer pé T BietBuvon petatomiogews yo-
via .

‘Opitovps ohv Epyo A t6 ywopevo tiic Suvapewg
F &ni tiv ed00ypappun petatomen x wai &ni w6 ovve:

A = F x ouvp (1)

— "Av &uaAUooupe Th SUvaun F otls 8Uo ouvioTd-

o€ T:‘; ke F;, Téte F| = F ouve.

‘Emropéveos 1) Eiowon (1) ypaeetar:

A=Fx

TuveTréds Wropoupe vé TroUpe Ot Epyo duvdpeng F
elvar to6 yivopevo tiig e000ypappng petotonioewg bhr-
ko onpeiov, tijv dnola mpokalel | SOvapn abrd, Eni
v npoPorf| tfig dvvapewg ot Siedbuven tijc pera-
tonioewg X.

N

rmiatash
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1-5. "Epyo — ioyxig — évipyeia

Kc&e\ TS Epyo Tiis TpoPoliis THis Buvéuecs, ToU elva
¥ Tpds 17 Sievbuvor Tiis weTaToTioews, dnAadn
T pyo T Buvduecs in 0& elvan:
Ay =F,xouv90° =0
uETiU““%PGOUG aUToU elvan 6T ol kdBetes pds Tig

JTomigels Suvéuers, Sév mapdyouv Epyo.

Eore Y. 6T Té ofdpa I wiweiton of OpIZoOVTIC
uzlrémufcquag Kol xwpls TP Tléve oT6 od-
o5 ";PY?UV T Pdpos Tou owpaTos B kai i o’w*n'ES'pcmn
e amedou. Of Buvduels alTés, émeadry elvan kddeTes

"l Metarémion, Sév moapdyowv Epyo (ox. 1-5B).

Z'Tult:(msq: ‘H xevrpopdhos Suvaun oy SpoAT Ku-
m::? Kivnc,TnN elvon mévToTe kdbetn oTnv Tpoxi&. ‘E-
8, Vs 16 Epyo TS kevtpoudhou Suvdpecos elvan un-

) Mapuyopevo xai xatavelioképeve Epyo. "Av 1)
::iufq ¢ elvar peyodUTepn &md Ty Spbn, TO cuve el-
IPUNTIKG Kol TS Epyo A elvan dpynTikd (ox. 1+ 5y).
UEQ;FO BeTikd Epyo 16 dvopddoue rapaydpevo Epyo Buv-
S Kol 16 dpynTikG Katavaliokopevo Epyo BUVGES.
® 2) "Epyo napayépevo ané 16 Papog ol cdpartoc.
OTW 811 ¢ 1) PorBeix viuaros, TpaPolie Eva odua
PSS T Trdveo (ox. 1:58). Zté odpa E€aokouv-

Ty R e e
« Buo Buvdpeis: To Pdpos B kai 1) 8lvayn F Tol

larros, <y Buvaun F mapdya Epyo:
A=Fh

tugy TS Bdpos B katavahiokel Epyo:
A =Bk

Av 16 otpa T &oebel EAelBepo vé Trécer &md Uyos
&[Té“ TG Bépos B &miTayUvel TO odpa mpods T KATW,
Tapéyer épyo (oy. 1-5€):
A=Bh
'n- .
'rrO\'} tor foo pé 16 Epyo ToU kaTaveAdBnke oTHY
PO T4 mdves kivnon ToU odparos.
3) Movaseg Epyou.
~ Lbornpa S.I.
67:5::2 oxfon: A=Fx fktoupe: F=1N, x =1m

A=1N-1m==1joule

=

i T

B

B
Ly. 1.54.

Ex. 1.5¢,
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96 Kegpahawo 1. Mnygavikn Dhikod anpeiov

Elvon &mopéveos: 1 joule 16 Epyo mod mapayetar and
dovapn 1 N, 1) onoie peratoniler odpa mpog T died-
Ouveny tng kotd I m.

— Teyviko Lootnpe.

Zt oxéon: A = F x Bétoupe F = 1 kp, x = 1 m,
oToTE:

A=1kp-1m=1kpm

‘Etropéveos: 1 kpm givar 16 Epyo mod mapéystar anéd
dovapn 1 kp, W\ oroia petatoniler odpo Kotd T Sigd-
Ovven tng koté 1 m.

— Zoommpa C.G.S.

21 oxéon: A =Fx
Oétouue: F = 1 dyn, x = 1 cm, omoTe:

A=1dyn-1Iem=1erg (1&yo)

‘Etropéves: 1 erg elvar 10 Epyo mol mapayetar amod
dOvapn 1 dyn, 1| onoia petatoniler oOpo Katd T Hied-
Quvon] g katd 1 cm.

Exfon povadmv.

Zyton kpm xai joule:

lkpm=1kp-1m=981N-1m= 981 joule:

j 1 kpm = 9,81 joule (1)

4) "Epyo mod mapayetar and piy otabepi dovapn.

Elvau Suvard 16 pétpo Tis Buvdpews F, mol Evep-
yel kot T Sievbuvony TR peTaTorioews X, va pr
Trapapével oTabepd GAAG v peTafdiAeTon, 6Treos LY.
Befyvel 1) kopmuAn ToU oyfuatos 1-501. Téte TO
Epyo UmoloyileTan s £ETis:

Oecopolpe 671 of kamola Béon I ) S0vaun elven F
kol TpoakTikG 88 METOPSEAAEL TIpT YI& T METOTOTI-
on dx.

Té £pyo o’ ol T Wikpn) peTaToTION Elvon:

dA = F dx

'ANAG TO ywdpevo F dx mrapioTtéver 16 EpPadov
dE ToU ypoMPOOKIQOUEVOU TUMHATOS TT§ KapTTUAng
Fe )

lMé& vé Aoyapirdooupe 16 Epyo &md 16 A s 16 B,
&pkel v mpoabécoupe Ta el pépous Epya dA:

Ay =Y dA = ¥ Fdx = 3 dE=E,,

HEEEL T

A -
r F

A dy
Ly 1-501
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5, "Epyo — lozig — EvipyLia 97

mou: Eg, 16 GAikd EupaBéy ToU TepucheleTon &Té TV
KOO kad 6 eUBUypampo Tufjue AB.

"EQappoyy. “Eva dAariipio £yel TevTedel kai Pploke-
T a1 Béon 11, "Av T6 Genooupe EheUbepo, 1) Buvaun
éTl'"“"'0“|>0p<3:§ Tou EAaTnpioy F 16 xvel pos T Béan |
Kai Tapdysl épyo.

N& Umronoyialel 16 Epyo Tiis Buvdpews F 1ol tha-
TMpiou kot Th petaxivnon dvdpeoa ota onueia 1l
ki I (ox. 1.52).

Abon :

H BUvapn F petaPdiietar of ouvapTtnon ué THY
d"OUdech x, émews goiveton oo oyfjue - 5.0

Uupeva 1 aitd U eiape Tapamave, T6 Epyo 84
e 1o tuPadév Tou Tpiydvou ABI:
(BI') (AB) Fx

2 2

H 8dvapn duews F elvar Buvapn tAatnpiou kai, 1res
E)(OIJE qvagépel, elvanr dvaioyn Tiis &TTopaKpUVOEWS

F = Dx )

"ATté Tis tadors (1) kai (2) TpokUTITEN:

A = "Eppabov ABI — )]

A = Dx? (3)

5) "Epyo ¢f kexlapévo Erinedo.
Z16 od@pa T, wou dhicaiver ywpis TpIP oTo Erri-

‘

Tebo AT, tvepyolv 16 Bdpos B kai 1) &vTiBpaon ToU
Bamébou N (ox. 1-57).
‘H 80vaun N Bév rapdyer épyo, yiarti elval kabetn

UT”] peTarémion AL Mévo Té Pdpos mapdyer €pyo,
TO dmroio elvan:
Aar = B (AT') ouve (1
"Aé 16 epboydavio Tpiywvo AAT TPOKUTITEL:
h (AT) cvve (2)
Ao Tis Eigdoes (1) kai (2) ouvayetan STi:
Aup =B h (3)
To Epyo Hpmg abté civan Too pé o Epyo tod papovg

B, Gray petakivilel Kotaképuga drd 0 A oto A.
Duoiy

‘H Suvapn tmavagopds F mwapdyer épyo.

Zx. 1:5n.
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98 Kepahato 1. Mnxaviki diikod anpeion

Inueiowon: Oi Adyor yi& ToUs dmrofous o1} Quoikr)
xaBopifovton T& Bidpopa puoikd ueyedn, elven mrpoxi-
kof, AnAad T& Quoikd alTd eyEdn uds EEutrnpeToly
oTiv KaTaudnon xai THY Eppnveia PUOIKDV QaIVOpévwy.

"Eto1 Bédovtas vi apousidoouue ™V Epyoaoia o
PUOIKG péyelos dpioape TS £pyo.

"Evas tpydns Trou katafadder Tpoowdlela, Ea-
oxel dlvopn kai petoxivel goprio (HeTatdmion), napa-
YEu Epyo.

Mmopel Tdpa & unxavr v& mapdyel épyo kad
HEAIOTa v& QuTIKaTaoTHoE Wmé dudbo EpyaTddv. "Apa
TS Epyo Tapdyetan xad &rrd M X OVES.

FevikeVeTan émropéveog 1 fwoia kol CUPQWVEITOL S1g-
Ovidg Evas Opiopds «Epyo elvan 16 YWOUEVO K.ATT.Y.

B) Toyis.

[vepiloue 611 Evas ixoxaptos (umrouATéla) Kdver
T6 810 épyo Evos EpydTn of TroAl HIKPOTEPO Y pdvo.
IBiaitepa pds tvBiagépel 6 pubuds pé Tév dmoio wik
Hnxavh mapayer i kal ketevelicker dkéua 16 épyo.

Té nnlikov 1ol rapayépevou il katavehioképevon
Epyov 1a tod ypbvou, atov dmoio napayetol i katava-
Miokeron, ovopaletar ioyig:

Movadeg ioyioc.
— Loomnpa S.I.

A = «
Z1 oxéon N = dvTikaBioTolpe A — 1 joule,
t

t = 1s kal UmoAoyiloupe:
| e ! joule W
ls

1L W (1 Watt) efvon 1) loyus unyaviis mwou of ypdvo
l's mapdye épyo 1 joule. MoAAamAdoia povéde elvan
T6 kW kal 16 MW.

— Teyviké Zoornpa Movadmy.
Zth) oxfon N = A dvtikabioToipue A = 1 kpm,
t

t = 1s kal éxoupe:
! kp
L

N = = I kpm(s
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1-5. "Epyo — loxig — fvipyaua

~Emi midov ypnowomoloUvtan kai of dxdAoudes
Hovabes {oyvos:

@) “Innog 1 atpéinrog (ouppoiiopss CV 1 PS).
LCV = 75 kpm/s — 75 - 9,81 joule[s 736 W
B) BPEmwucﬁg inmnog (cuu[}o?ucpég HP).
LHP — 76 kpm|s = 76 - 9,81 joule[s = 746 W
E"]lltium\] : ‘0O oupPoriouds CV TpotpYETAL 4o TO
FeMiké Cheval Vapeur. ‘O oupPoriopds PS &md 16

rEpucxvmé Pferdestirke. ‘O oupPohiopés HP &mé 706
AYY?\lKé Horse Power.

MNAPAAEITMATA IZXYQN

: Ti *loyus

Mnyavi Hp ot W

(e e 0,15 | 112 W
3(“’“‘”'19&8 NAEKTPIKOU GuEpIOTHPA . . 02 |[150W
oS g L. 07 |52W
KW“TﬁPuS HIKpoU alTokIvfiTou. . . . . 25 1,8 kW

YNTipas weydhou poptnyol atrroki-

INTOUE 0 e oo s 100 75 kW
ATuounyavi 01BnpoBpouou . . ... .. . 1.000 (750 kW
,MnX“VéS HEydhou Urrepwkeaveiou .. . .| 24.000 18 MW

PYooTdo10 fiAekTpoTTapaywyiis TTTo-

QeI e e 440.000 | 320 MW

—Aldeg povadeg Epyov.
Ty EEiowon A — Nt & GuTiKaTaoTHioOUHE STTOU
=1W xai 6mou t = 1 h TPOKUTITEL:

A IW.1h=1Wh QI
"H wovéBa Wh elvan povéda Epyou kai foobran wé

T Epyo ToU ﬂquygl uu‘l‘( unxcxu‘r’]l TOoU EXEI iUX\‘J 1w "
ot XPOvo pids pas. u
Emiong Urdpyer 1) povada 1 kWh.
1 kWh — 1000 Wh.
Lkwn — 1000 Wh 1000 W - 3600 s — 3 600 000 joule.
Y) "Evépyaia.
"Eva adpa Eyel Evipyera, dtav propel Ond Katahin-
hag ouvlijkeg va mapayel Epyo.

‘H Evipyeia auTn peTpiéTon pé T Epyo Tou Tapd-
YeTan,

1) Avvapxiy évépyaia. To oGua £ (ox. 1-56) Ppi- Iy. 1-50.
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100 Kegdharo 1. Muyavieq Ohixod onpciov

okeTan g Oyos h &md 1o ESapos kal TO KpaTdpe pi
Eva UtrooThprypa. "Av TpaPrioupe T UmrooTipry e,
T6 odpa 8& TEoel kol 64 mapayBel £pyo.

‘Emropévess 16 odpa X Exel dvépyeiq, 1 omoia opei-
Aetar ot} Béon mod katéyer. ‘H EvipyErd Tou aliT] dvo-
paleTan duvapmikn Evépyaia (oupporiouds Ex).

H Suvaikn dvépyeia oty TepimTwon adTr elven:

Es=Bh

yiati B h elvar 16 épyo Trou 6& mapayfel &v &on-
OOUPE TO odpa vé Téoel.
2Ty meplmTwon Tis épapuoy s TNV Tapdypago
1.5 (4) 16 Erarnplo o1 Béon 11 Exer Suvapikr EVEP-
e, Eaitias Tijs kaTaoTéowws oty Gofa PpiokeTen.
‘H Buvapikn Tou evépyea elven :

!
e Dx2
4 2

Yiari, 8mes dmoBeifape oTry tpappoyt), 16 1/2 Dx2
elvan 16 Epyo o 84 mapaylel ot petaxivnon &md
™™ Oéon Il otr) Béon 1.

'H ivépyea, Eropéves, mob Eyar kale obpa, Loyo
g Bioedg tov ij héyo tijg Kataotaoems oty dnoia
Ppioketan, Léyeran duvapikn vipyia.

2) Kwnuky évipysie. Mid prrdha KIVEITQ, KTUTE
m& dvoikth mépTa kal TV KAeiver, "Apa ) pméAa
aUTh Tapdys fpyo. ‘Aol Sucs ExeL TN SuvaTdTnTa
v& mapdyer Epyo, kAelvel péoa Tng tvépyeia. ‘H dvép-
yew avTh) 1 Omolar dpeiheTan OTNV KIVITIKT] KOTd-
oTaon TWV oWpdTwY, dvouddeTa KN TIKY Evépyeia
(oupPotionds Eyy).

"Av Eva odpa Exel TaXUTNTQ L Kad PéEda m, TOTE, 7
KIVITIKT) Tou évépyela Blveton &md Tév TUTO:

)
Fts m 2

"Avagépope &1 1) Evipyeia HETPiETOn Pé TS £pyo Trou
TapdyeTal, Stav UtrdpEouv of kaTdAAnAes ouVOTiKes.
Mropel bpog yevika va rotpe, bt 1 évipyela anokti-
tay, Grav napay0sl Epyo anéd kanoa dovapy.

To Epyo altd Bév Tnyaivel yopévo, dAAG METOTPE-
TETON O€ KGOl popgr) Evépyeias. Miropoups péiioTa
V& peTpricoupe THY Evépyela &Td th Epyo mov napayerar,
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1.5. "Epyo — ioybg — Lvipyewa 101

M* airry TN okéyn B& Aooupe fva TpOPAnua, TO
dmoio g uds drrodeifer 611 1) KivnTikY Evépyeia Bivetan

& : , - 1
T Téu Yo E.w m vl

Mpopinpa. 3¢ dxiviTo UAIKS onpelo é§aokeiTan oTa-

gipr'l BUvaun F kai petaTomiler 16 onueio kaTd TH
lEUeuvoﬁ s of pikos s. N& UTrO?\OYlO'EET TO Epyo
el Topdyet i SUvaun kai vd ikgpaclel aUTd of ou-
VQPTWUTI THs padas kai THs TayUTnTes TOU onpeiou
(ox. 1. 51).
Abay :
To Epyo Tiis Buvdews F elvan:
A Ty ()
Bve & Ty OepeAicodn tflowon Tijs Auvapikiis
YVepiCope &mi:
F=my @
‘H BUvapn F even oTtafepny, &pa 1y kivnon eival
Buong EmiTayuvopevn. ‘Emropuias:

v2
5= (3)
2y
"ATS s (1), (2) kad (3) Exoupe:
A=my it EE TR ! mv?
2y 2

Té Epyo, tmopévess, kuté T perakivien and o A

% B iy | mv? koi &varodnkedinke pica 010
2

"Opa agy KIVI|TIKT] EvEpyELa.
‘Emoptves 16 odpa dmékTnoe kvnTike fvépyeia:
Evw = ! mu?2,

3) Muygavikq évépyera.

) Oi Buo popgés EvEpyElas, TTOU GVa@EPOLE, nAabn
T Buvapikh ked 1) xvnTikn fvépyeia, dmoTEAoUy T
u‘]lﬂ\’llﬂ] Evipyeia.

"Omaws 8& Boupe ai of Erdueva Kegddaia, Umép-
XOuv oAt popgks tvipyelas o gUon &res, Ty Bep-
Mk, ) Adextpikd), 1) &rouks Evipyeia kai &MAes.

4) Ozopnpa Sratpijoeog tiig pyevikils Evipyerag,

"Av PpioképacTe of fva wéape ol Biv Udpyouv

i -

A F B v
e — "
s
Ex. 151

v

Té Epyo tiis Suvdpews F kat& T perta-

kivnon Tis pabas m oTé Tuijpa AB, peta-
TpémETOn OF KWNTIKY Evipyaia oT6 B.

1
ES = 5 m v2,
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102 Kegdhao 1. Mnyavikn dlkod onpeiov

Tp1Bés kai of kpoUoels TGV cwudTwy elvon TeAeiws EAa-
oTikés, EnAadi| B¢ peTaTpémeTon pnyxavikn évépyeia ot
BepuodTnTa, TéTE Of BU0 HopEEs punyavikiis Evépyeias B&
tvodd&ooovtal. "ETol dv mé ogaipa T Emegre o fva
Samedo, 84 eiyape peTaTpoTh Tfis Buvapikis Evép-
yewas oty féon I, of kwnTiky oTn Béon I, kpolon,
Moy Ths Sieublivoews Tiis TayxUuTnTas kard 180
KL Emavapopd THis opaipass o) Béon X, SnAadn pe-
TaTpoT) Tiis KwNTiKAs of Suvapkn évépyeia kai duTi-
oTpoga (ay. 1-51a). ‘H opaipa ouvégeia & dvefo-
xaTeBave Qvapeoa oTd onpsia ¥ kai I, yeopis moté
V& OTOUATTTEL

‘H mpaypaTikdtTnTa duws elvan 811 petd &mod HEpL-
k& dvamndfuaTta f| ogaipa 64 peiver oo Edagog, yiari
Yavel Thv Evépyeid s, 1) Omoia METOTPETTETONL OF GAAT
Hopet évépyeias, T1 Ogppotnra.

21V {Bavikd Suws kdopo ol pévo ol Suo MOPPES
unYavikijs fvépyelas Umapyouy, ptropoupe vé SiaTu-
Twoovpe Té Becopnua:

To aOporopa Svvapikilc Kai Kivnukils £vipyerag
napapiver otabepo.

Eqappoyic.

1. Zdua Pploxetan of Uyos h &md 16 E8agos. N&
UmoAoyiobel N TayutnTa ol 67 dwoktiioe oTry Oéom
I' kai atny Oton E, pé tpapuoyn 1ol Bcwpriparos Sia-
TpfoEws Tiis unyavikiis fvépyeaas (ox. 1-51p).

Adon :

Zopgewva pé 16 Bedprpa Siarnprioees THs unyavi-
Kfis Evépyelas Exope:

— Toyvmnrae oto I'.

Avvap. tvépyaa otd A | xivnT. duépyaia oTé A -
Buvapikn fvépyaia oTd T k. Evépysia o1d T

R ER AR B G = B ind B

i Bh+0=B(h—hp) + m v2p

L S

i mgh=mg(h—hp) | 7 m v2p.

Abvovtas v EEiowaon ds mpods ur B& Exoune:
= V2g hy

— Taybdtnre oté E.

Mé dvédoyn oxéyn Exoupe:

=~
[
\ / I
~-
|
1 U;
LS R
*
Ey. 1.5:a,
‘H kwnmikny dvipyaia o16 I HeTaTpéTreTa!

oé Suvapikr tvipyeia oTd I,

N

Y VE

Ey. 1-51.
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1-5. "Epyo — ioybc — Lvipyewa 103

Eé“"' A+ Eow, A = Espy, B+ Exin E

Bh+0=0+ : m vl
2

i m gh 1 m v2g = g VZg h
2

2. Z16 oxfipa 151y éva Eraopa GvabiTrAwveTal
Ero1, dore v& oynuaTioel fva KaTaKOPUPO KUKAD. “Eva
Oua ¥ OAioBaivel KaTd piikos TOU EAAOHATOS ¥wpis
TP, kai dvaykddeTal vé kavel M TEPIPOPE OTNV
TEPIQEpEIL ol KaTaxdpuPoU KUKAOU, MEXpls OTOV
TaaTAGE oTd gnpeio A.

H TpoYI1& auTh ovopddeTan TPoYI& AVIKVKAMTEOS
Kal 16 TPOPANpa TroU BéToupe elval:

"ATTS Tro16 ENdyioTo Uyos TrpeTrel v’ Gpebel TO ghua,
bote vy Tpay paToTrooel Ty AVaKUKAWOT, Xwpis va
%yel &méd THy Tpoyid ;

A'ucrq:

T6 odpa kémoia omiyps & Ppedel oty Beon I,
Kol B kiverron TayUtnta U, CEmadh éxTehel kukAi-
K K'VT]Gn E?’;cxchElTou o’ alTd kevTpoudhos Suvaun.

‘H KEVTpoudAos Lvaun 56 elvar 1) CUVICTAUEVT)

U d e P ~ . N g = L
Toy Pdpous B xai THs Buvdpews N Trou tEaokel TO
AOua o1 otdpa kal Bivetar &md TOV TUTO:

R o v? %))
T
"Av N TayUTnTa L piKpaivel, pikpaivel TO N, Tou
evay ¢ HOVO peTd &mrd TV v peTaPANTO péyebos otV
§‘°WUT] (!) kad yi& kdmmola TayUTnTa v, THY Ve
9 elyen N — - 0 kai:

gL v2enay @)
r
"Atté Ty E€iowon (2) kal Ewadn B — m g, EXOUHE:

Veray, - Vg r (3)

"Av 1y Ta)UTNTA 0TO onueio Xy, elval pikpdTEPT &TTO
Tiy Ughay, TO 0P THEQTEL

‘ATd Tro16 Thpa onueio TPETEL vé &@rjooupE TO
Odua, dote v& Exel oTh Bkom I, THv EAGXI0TN Tayv-
™mra;
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104 Kegpalawo 1. Mnygaviki dhikod onpcion

‘Epapudiope 16 Becopnua Slatnpricews THs Evép-
yelas oTé onpeia E kal X kal £xoupe:

Esuv, £ 4 Evivsiz = Esuv, L 1 Eiiv, )

B hggy + 0 = B 2r 21 m L2y

s i g o ; Ay

&md Tis tGowoes (3) xai (4) EXOpE:

i

htlux
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KIC‘b.-\r\ AIO  AEYTEPO

M”XAN IKH LTEPEOY YQMATOZ

) MéXP! Twpa doyoAnbrxope pé T Mnyavikn Tou
YAikoj omueiou.

'XTG Kepdhaio autd Tfis Mnyavikiis Tou oTepeou 1 I
O®laros, B EerddeTon TO odua &Y1 ME& Ghv UAIKS
OMUETS AAG Gdy Givelo DIK@Y enueiov, T& Omoix

'(?m]poﬁu otabepés dmooTaoels peTaly Tous. T oTe-
rjsc: Chuarta Exouv Tis 1B16TTES alTés, yloTi T& &Toua
N T& Hopia, ToU droTeAoUv TA BOpIKG TOUS TTOIYEID,
uTT?PEf v& Becopnfouv UAik& onueia, T& omola diaTn-
Pouy oTafepés dmooTdoes peTalU TOUs.

2

Eo <2

"1 EIAH KINHZEQN Iy 2-la

o) Metapopiki) kKivan otepeod 6OPATOS.

“Eva oMOPE KAVEL pETaQoptkl] Kiviel, 0ty Katd
uamki\'nm'] tov, Omowodnmote V0Dypappo Tpijpa Tov
AR Tapapiver raparinko mpoc tiy apyikin tov Oion.

216 oxfpa 2 - 1 o 16 elBUypappo Teijpa AB elval
TSR Ao mpds 16 A, B, kal mpds 16 A, B,, oTig
Tpelg BiaBoyikés Béoeis Tou awpaTos I, 11 kai II1.

kx‘llltimo'q: Oi kapmUhes ¢ kai ¢, elvar ol TpoxIEs
OV onueicov A kai B.

.1) Eiypia taybmyta v enpeiov oti] petagopusi
'f""lml- Katé 11 petapopixi kivnon 6 &robeifoupe o1
Aa v onueia Fgouy Ty idle otrypeia toyTTC.

_‘Am"&l'.l\:'l]: ¢ oAU pikpd xpovo di odua PETAKI-
YiTen &mé T Béon | oTh Béon 11 (ox. 2 1 B). Z16
XPOvo airrd & onueia A kai B Sioypdgpouv Té piikn
A'AI kai BB, T& &moia pmopouv v BecwopnBolv xwpls
KQ?T\ oav elBUypappa TUpaTa, yiaTi elval oAU pi-

pa.

CEmeisi ) AB elvan rapdAAnAn kad fon pé Ty A By,
10 TeTparAsupo  AA BB elvan rapadAnAdypappo.
APC!: Ahxl ]ﬂ}l
PN e fEeils I e

"ANAG va  Kkai — Up
dt dt

.
Apa:  Uh = OB,

>
c-
=)

a-

oxuowv yi& kéde onpeio ToU cwpatos, &n-
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106 Kegalawo 2. Mnyavikf otepeod odparog

Aabn Aa T& onueia Exouv ThY TS TayUTnTa (katd
péTpo, Bievbuvon kai gopd).

Mrnopobpe cvprnepaspatikg va modpe b1, fva cdopa
KGver peragopikt] kivien, dtav of otuypaicg taydtnteg
Grov tdv onpeiov 1ol chpetog sivan iggs.

Lnpeioon : Katd 71 petagopikr) kivnon 1) kown
aTiypaia TaxUtnTa pmopsi vd &AA&EEl o oTIy T
ot OTIypn, dpkel Ouws TV ké&Be oTiypn vé elven 1
iBla y1& SAa T& ompela.

2) Kvmuki évépyeia ot petagopusiy kivion. Tpo-
nyouuéves eltape 6T1 0T peTagopikt kivnom 1) Ta-
XUTnTa SAwv TGV omueicov elven i (ox. 2 - 1 y).

Mé v& Umohoylgoupe AV wvmmiky évépyeia ToU y. 2-17.
owpaTos, TO Ywpiloupe of oToIXE1BES pades dmy,
dm,, dmy. ..

‘H ohwn xivmmin évépyaia 0& elven 16 EBpoioua
TV KWNTIKGY EVeEpyEIDY Trou Exel k&le oToIyelhdns
péda,

= / / 1
B dm v? dmy 2 dmy v2
2 b i 2

& £

'Emeidn) 1) TaxutnTa v oelvon f iBia, 0& Exoupe:

i ; 1 -
e v2 (dmy 4 dm, 4 dmy -+ - - -) v2 Xdm
2 2

Té Zdm Ok pada ohpaTtos — m. Kx"‘ Su

‘Emropéveos: i
’ 1

! [

! Loy m 2
\ -

Lopripacpa : ‘O i8l0s Tomos ol pds Biver v
KIWNTIKY Evépyela UAkoU omnpeiou, p&s Sivel kai Trv
KwnTikh) évépyei oTr  peTagopikt) kivnon oTepeou
CWHPATOS.

Mevikd prropoupe vé molUue 811, dTav fva odua ké-

VEI PETQQOPIKT Kiviiom, pmopel vé Efetaofel odv UAIKG
anpeio kai pdAioTa odv 6An 1) péda Tou vé fTav ouy-
KEVTPWEVT) 0TO KEVTpO Pdpous.
B) Heprotpogiki] kivigen yopw darnd otabepd GEova.
"Evar oTEPES odpa wTTopEl vé oTpEpETAL YUpw &Trd Zy. 2-13,
fva oTafepd GEova (oy. 2-18). ToTe 16 kdbe Tou
onpelo 04 ypagel kukAiki| Tpoxid, Tis Otolas T Ei-
mebo elvan kéBeto oTov &ova meploTpoRiis.
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2.1. Eidn mivijoeomv 107

AV kahéooupe o TT) ywviakh TaxUTnTa TEPIOTPO-
s ToU oopatos kai r THY dméoTaon Tuyaiou on-
HElov ¥ dmrd Tév &fova, TOTE 1) ypoHMIKA TaxUTnT
Tou : & e s 3 , s
OV onpeiov T Biveton &md T oyéon:

] wr

‘Erropévax: 1a duagopu enpsic tod chparog, drav
g nepotpipetar pé otalepi) yoviaki tagda,
Exovy My il yoviaki toxdmre Ghha StapopeTiki
PR Ty DT,

1) Kumriki évipyeia odhpatog, t0 onoio nepiatpi- y
Pt Yopw and otabepd GEova. MNé va Utrohoyicoupe
Y Sk KIWNTIKT) EVEPYEIQ KOTG TTV TTEPICTPOPIKT
Kivnan oTepeol ocpatos, ywpifouus T6 odua of gTol-
Xe1coBerg pales dmy, dmy, dmy ... (ox. 2- 1), Ppi-
TKOUNE Ty kvnTikY Evipyeia kadeds OTOIYEIRBOUS
MCas ki Tis dBpoifoupe.

H 6hkr kivnTiky dvépyaia elvan 16 dBpoiopd Tous:

Kiv l dm,; v? ! dm, v2, . dmy vy
2 2 K 2

GG v — Ty

Uy - W,

vy = Wy
Emropéveas:
o 1 1
E,, dm;, ©?r? dm, w2 r?,
2 2
1 22
} dmyim? 1.
2

f B = Ly o2 (dm, r2, + dm, r2, + dmarZy + ..
2

kel ot guvropias
]
2 T ;
B wr X dmr? ‘ (1)
< \

2) Ponq abpaveiag. ‘Opiloupe od porni) adpaveiog ©
9®paTos Trou TeplaTpipeTal YUpw dmrd oTadepd GEova
v moapotaon Ldm r2.

AnAabn 1 poriy adpaveiag © sivar 16 GOporapa tod
TWopivou thv octoyeimdédy paldy dm ini 10 teTpaywm-

WnpionoiBrke amod To ivotirouto EknmaiSeuTikrg MoAmkrg



108 Kepalao 2. Mnyaviki otzpeod ohpartog

Vo tilg droataosde Tovg r and tov HZova EPLETPOPTiG.
Met& &md olrrd o efape yi& T4 potrh &Bpaveiag
1 &lowon (1) petarpémetan oT):

!
E. = @ )2 2
i &3

Inpeioan: ‘O timos (2) pés Bupiler tév TUTTO
1 - et S
B = m 2 ‘H Siagopd 66 lven 6T dvri yik

YPOHUIKT TorxUTnTa EXoUpe Yeoviakh kai dvrl yid pd-
La, porfl Gdpaveiag. Mrropei émopévas kavels vé kdwel
i dvtiotoiyien oTd Sidgopa peyEdn oTHY kukAlkh
kai 0T peTagopikny kivnan. AdTh T avTioTolY1om
& v kéwoupe &pydrepa. Tlpog T mopov avrietolyi-
Lovpe iy taydTyra tiig peragopikiic Kivijoemg pé
yoviakt teydre tiig kukhikijg, Kai ™ pala tijg pero-
popikiic p ) poriy ddpaveiog tiig KUKALKT|G.

‘Egeppoyic.

1. Aud uéles m; = m, — 40 kg TEPICTPEPOVTEAN W
oTadepr) ywviakn TaxUtnTa ® = 5 rad/s, ylpw &md
TOV GEovar xx'. YAv r = 10 m, v& Umoloyiofel 1) ki-
VITIKT vEpyela ToU ouoTruaros (oy. 2 - 1oT).

Ao :

‘H kwnrikny vépyeia oy TEPIOTPOPIKT) Kivnom
biveTal dmwd ToV TUTTO:

| 2555 1 O n?

‘Yroloyopig ©. ‘H porrny d6paveias © Biveton dirod
TOV TUTIO:
0 = Xdm 2 - my 2 myr2 = (my + m,) 2 =
2-40 kg - 102 m2 — 8 . 103 kg.m2.

- 1 1
*Apa: E.y O 2 -8.103.52kg-m2. (s71)2
P 2 2 g (s™)

105 joule.

‘Andvinon : ‘H kvnmikn fvépyeaie tév padév elvaa
105 joule.

2. "Eotew oregévn pdlos m — 100 kg xai dxrivas
r=2m, 7 émola meploTpigITan yUpw &méd Tév &€o-
va xx’ (ax, 2-1¢).

2

my f

® - — -
r r
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4 "Av Beytolpe &11 1o éyos X Tfis oTepdvns elvan
CHeATEO kai dT1 1 ouyvdTNTE TEPIOTPOPTIS TNS Elvan
V6081, v UmroAoyioBel 1) kwnTIkn Evépyela Tiig
OTepdung.

Aden
5 H xivntig EVEDYEIQ  TTEPICTPEPOLEVOU  TGINATOS
WeTen dmd . OXéGni

B = 1 O n?
2

. Yrokoyiopd tiig ©. Mé v Gmohoyiooupe T1 porri)
QISPOtUEio:g O, ywpifouue T1 oTEpdvn Of OTOIXEIWDEIS
Males (. ’Emaidr) 16 mayos x This oTeQavns Bewpeitan
':‘T]SEWKE;, ol oToixeiwdels pédes dm Exouv dmd TV
ovar TEploTpoRiis THv 1Bia ddoTaon T.

Elvoy - ® — Xdm 2 (1)

Ereisn 16 1 elven oTafepd, oTéd dbpoloua Pyaiver
XOWes wapdyovras. ‘Emoutves § (1) yiverar:

O = 2 Ldm )
T Zdm — M = SAikn) palo oTEPAVTS.
Emopévess: @ — r2m — 22m2. 100 kg — 400 kg m2.

Zuveméag: Eqy = l O n? - : O 4n? v?
2
-A\’Tllmt(icmcq :

1 3 a9
B 5 400 kg - m2 - 4 . 3,142 - 60° s?
2,82 - 107 joule.

{'Arr(:vt!]crfl: "H kvnTikn  fvépyeia Tiis oTe@VNS
fven: B, 2,82 . 107 joule.
) nup{,tf‘pnm ‘H pomrn) &paveiag efvon péyebog ol
SApTETON & TH pdla fvds oopaTos, GAAG Kupiws
Sapraran gmo THY KaTavopr) g yUpw &mmd Tov G-

Ve TepioTRogis.
Al oupTepaiveTal &md TOV TUTTO:

©® — Xdm r2.
S 'E'ITEIBT'] oTév TUTO aUTd 1) dardoTaon r o TOV
GCova TEPIOTPOPTlS UWOVETAL OTO TETPAYWVO, EXOU- L
:;_:250‘7\'1 UEGET‘:UT) TS p.OTT'ﬁS cliap::‘:veicx;, brav J..IO':E,C( ‘H por c'(ch'wemi (6] Ei]vm WEYaAn, yiari
e E‘iJETCZI pcKpU'l:EpO: &1réd Tév &fova TEPIOTPORTS. 1) n&Ga elvan KaTavepnuévn pakpud &mé Tov
TOLT) oTepdvn ToU oyfueTos 2 - 1 1) Exel ueydAn pot) &Eova TepITTORiiS.
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110 Kegddlao 2. Mnyaviky otepeol ohpartog

&Bpaveias, yiori ) pdla katavépeton ot BoakTUAlo ue-
Kpu& &1rd Tév dEova TrEpIoTPOTis.

Zris 8i1&popes pnyavés Tou Tapdyouv Epyo, ouvay-
T&UE TOUS opdvivLovg (ox. 2-16). ‘O opdvBulos elvan
wé oTepavn 1) fvas peTaAAikds Siokos oTdv drroio N
H&Ga elvar TG TOAY oUYKEVTpwuivT) oTHY TrEpIpEpELa, X X
Smws gaivetan 016 oxfjua 2 - 16, N T onpacia kai
TN XpNon Ty ogovBlAwy & wiAfooupe of Emdpsva
Kepdhaia.

y) Togeia kivnen - Kimuki évipycia.

"Av Eetdooupe T kivnon ToU kuAivBpou K Tol &?§§
oxnuatos 2 - 11, ToU kUA& 0TS kekAlpévo émimedo,
8& Boupe ST O kUAMEpos kAvEl id oluBern kivnon,
moU &moteAeitar “dmd SUo kvfoels. ‘H pla elvan n
METaPOPIKT, ToU Kké&vel 6 &Eovds Tou kai 1) &AAN elvan
| TEPITTPOPIKT) YUpw &S TV &fovd Tou,

‘H SAua kiwnTikn fvépyeia oty mrepitrTeaan alTn
elvar 16 &fpoiopa TGV Blo KN TIKGY EVEPYEIQV OTT
HETQQOpIKT Kal oTrv TreploTpogikt kivnon:

Iy. 2-10.
Toun opovéUAou.

| : muZy - ! O m?2
; 2

Omou: m elvan ) pddo kUAIVBpou, v, 1) TayUTnTa ToU
&fova ToU kuAivBpou, @ 1) pory &Spaveias ToU Ku-
AivBpou s rpds Tév Efovd Tou kad w 7 YWVIOKT) To-
XUTNTa TepIaTpogiis Tou KUAIVEpoU yUpw &md Ty
&ovd Tou. Kdbe Tuyaia kivon adparos pTTopEl v
dvoAulel of &fpolopa ids HETOQOPIKT|S Kai as Tepi-
OTPOQIKTS Kivfioews, “Etor wd prdha moSoogaipou
KAVEL TOUTOXpovar Kol METaQOpIKT Kaf TEPIOTPOPIKT)
kivnon. 'ExTeAel oty mpd€n wd ovvdetn kivnon kai
1 OAikh) kwnTikn TS Evépyeia UmoAoyileTar dvdAoya
ME TNV TepiTTwon ToU kuAivBpou.

2.2 ITATIKH STEPEOY ZQMATOS

EB& 04 tEeTdooupe Tis Suvdpes ou tEaokouvTal
ot Eva oTEpES odpa Kad TV iooppoTria Tous.
o) ‘leopporic chparog.
"Eva odpa loopporei, drav divnTel TEPLOTPE-
PETAN yUpeo &1rd Evav Spiopévo &fova pé otabept| yow-
viakt) TaxUTnTe, fi KGvel petagopikt fooToyt kivnomn, ‘
1) kéwer ouvBuaoud TV Blo alTdy KivhoEwy.
1) “Isopponia shpatog, oto dnoio Gpodv 800 duvi-
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Rewc, “Ay uo Buvapers Spolv o’ fva odpg, alTd igop-
POTTE, Gtav oi &oo Sduvapsig Exovv ToOV b0 gopia,
u""ohm Popa Kai 16 id1o pLTpo.

[} O'Q)uc( o1d O-XT”J,Q: 2. (B) Sév io’OppOTTEi Yio-

o HTopel 16 péTpa TéW Buvdipecoy l, Kkal F» vé elvan
oa ko | gopd Tous &vTifeTn, Opws ol gopeis eival
TepEAANAOL Kkai Sy & iStos.

2) 'H svapn civar duavvope mov olieduiver. 76
OQpa ¥ 107 oyfuaTtos 2-2p &p& 7 Buvaun F.

Z¢ fug onpelo M maipvoupe SUo Suvapels T, kai F,
gETOIES Gote: F; — — F, kad F, — F. Of 8Uo airrés
VWaliels Sty mpokoholv  kavéva TpoofeTo SaroTéhe-
?“?" Yiati icopponoiv. Elven &nAcdn eav va piv
Umapyouy,

MTTOpoGuE ETTopévws vé ypdyoupe:

Lk ) M
Smov: F, + F, = 0.
AN ki of Suvdpess F ko F: {ooppoTrouy T oG-

K& Mmropoipe Aormréy vé ouveyiooupe Ty é§icwon (1):
=

F=Fi F+F)=F+ F)+F =Fyet:
F+F =0 )
‘Ang ™ oxton (2) ovpmepaivoupe ETI WTOPOUME

Y& SutikarooTiooupe 1) BUvaun T pé iy -I-",, 1) OToia
Ve g idrag gopiic kai Srevbivesag pé iy F kai tob
By RETpou, éxer Sues BiagopeTikd onpeio dpxis &mo
v F, (Té onpeio THs dpyfis Tou Biavioparos MIGS
BUUO‘UE(.»JS Svopddetan kai enpeio Epappoyiic TG dvvi-
lu:l‘.ug).

'ATé Soa eimrape TrpokUTITEL OTI, TH) GDVAPY pPro-
POz vi iy peragépoups oté gopia TG, YWpI v
Hetafanrdovps 1o Grotédcopa mob wpokalel oT6 oBpa.
Aiy Hropoipe Gpog va t petabicovps mapallnha.

Elven Eropévaos 1) BUvapn oitobaivov dtGvuspa.

B) Porij duvapzoc.
) Pomiy duvapsag g mpoc enpeio. "Ovopddoupe

POy M Buvdpews F cos pods onueio O 16 Siédvuoua
6 bmoio Eyer:

Ty 2.2
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— Awdbovon : Kdletn o1d émrinedo 1rou opideTan
&md T Slvopn F kai 16 onueio O.

— ®opd : AUTH TroU kofopileTan &mTd 16V Kovova
o delroaTpoon Koyhia (oy. 2 - 2 y).

— Métpo: TS ywouevo Tfjs Buvdpews F émi TV

dméoracn ToU onueiov O &md Thv Slvaun F.
M = Fx
2) Poriy duvapews &g mpog dEova. "Eorew &Uvaun

F xal &Eovas xx'. "Amd v Spxi) O TolU Siavloua-

TOs TS Buvdpews chnuaTiéoue 16 Emimedo 1 k-
Beto otév &fova xx'. AmS TS onueio O Ypapoupe
Ty OB mrapdAAnAn mpds T xx' (oy. 225

Té émimedo X elvan Tapddinio Tpds TéV dfova

xx' Tepiéyel T Slvaun F kai elvea kafeTo oTd éri-
medo I1. Avadboupe 1) Suvapun Fcr'ris OUVIOTMOES
FT Kai I-: o

"Ovoudlope por tilg duvapsog F g npos ToHV
abova XX" T potrt| Tiis cuvIoTDONS ﬁ (x&Betn Tpo-

BoAn Tijs F o016 éminedo IT) & mpds 16 onueic A
(rour} émimédou I kad &ovar xx').

‘Emropéveos porry 1fis F cog Tpds xx' elvan 16 Bi1&-
vuopa M ToU &mrolou TO péTpo elvar:

M = F, x = Fx quvg

«

6mou: ¢ elvan 1 ywvia kAioews Tijs Suvduecos F ws
pos TO Errimedo 1.

3) Quoki) enpasia tiig poriic. ‘H porrr elvan fva
puaoikd péyelos, TroU Exer oyéon pE Thu TMEPIOTPOPN
TGV OWRATWY YUpw &md TpayuaTtikoUs i p TRaYy-
paTikous &foves.

“Etor Eaoravtas Ty i1l Blvapn otd onpeia A
kol B Tfis mépTas (ox. 2-2¢), SiamioTdvouse 61
otV TPWTN TEpiTTwon aUTh) KAeivel etkoAa, Evéd
o11| Bevtepn SlokoAa.

‘Erroptveos y1d 16 kheiopo fi 16 dvorypa s Top-
Tas Bty el onpacia pévo 1) BUvoun, dAAG kal 1) &ms-
oTaon Tiis Suvdpews dmd Tév &fova TreploTRORTs.
‘Ogo pdhiota mé peydAn elvar amooTaon alT

=

=

S X
o ;

Ty, 2:279.
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TX- X)y, Té00 pé mod pey&An evkoAia kheiver (1) dvoi-
YE) ) mwépra. M autd, TO péyebos pomi Exel péTpo

™ yivopevo tilg duvapewg Emi Ty anoctuem. Zup- x
l-lE'!:éXOUU SnAabn ot Siapdpewon Tou peyeBous al- —
TOU (tfis porriis), 1 SUvaun kai 7 &méaTaON. e
Y) Movadeg porijc.
Xﬁarnua Movasmv S.1.
ATs 1 dgyéon M F x Eyoupe: g
M IN-Im I Nm =
S L [
EYVIKG abotnpa.
M = Fx
M Lkp . I'm 1 kpm. 0
£) Zebyog duvapeov. "Ovopalovps [ebyog duvapcmv \ —— I
?UO Taparindeg duvapeic, pié avriletn gopa kui pé o % S
= ——‘*‘_—_—
lﬁll: Retpo (oy. 2-2 oT). i .
5 Orrass dvagptpape oty Tapdypago 2 - 2 (o), duo Yy 2.2¢
vy &

HElS foes oTO péTpo, TrapdAAnies kai dvtifeTns
Pop3s, 8¢v ioopporrouy Eva oidya.

'poﬂ'l'] 100 {evyovg tév duvapswy. "Ovopalovps pori
Cr"“’-"‘mq duvapzov to ddpoopa 1OV pordv TV Hv6 du-
Vapeoy g mpog dmorwdimors onpeio.

i 04 &mobeioupe 8T1 1) pomrr| eivan oTabepn, Omolo-

FWOTE onueio ki &v SiaAéfoups Kkai 6T ioobrtur pi

::_)w'f'."(i}-u:vn tiig mig and tig 600 iosg dvvaperg Emi
endotaen perald tovg.

“Anddeity. 316 oxiua 2 2 o Exoupe T Lelyos TEV

Buwg St M ) Sl :
Wlnecou F| kai F,. Z16 émimedo tév BUo mapaAin-

Am\; Bund = 7 == 7 i & <
Wapewy Fy kal F, maipvoupe Eva Tuyaio onuEIo

A EUU‘Pmuot pt Soa eitroape yi& vé PpolUue TT) pOTIT TOU
{3 » = ‘ . ‘ i ~ ’
Yyous, dprel v& mpoobécouus Tis porrés TGV Buva-

HEGy F| kai F‘; w5 Tpds TS Tuyoaio anueio O.

Porry Cevyous — Porrfy F, s mpds O + porm

—-

Y ds Tpos O.

H poTrny Tfs Suvdipecs fT s Tpds 16 O elvan T

Big e e i
Suoua M|, 16 émoio 8& Exer péTpo:

M, Fyx

'H pommy THs Buvdpews E_ s mpds 16 O elvan TO
Dugiy
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Bidwwopa My, 16 Omoio & Exel pétpo:
M, = F; x,

T& Sowvouata Tév potédv M, kai M, Eyouv Tév
iBlo popéa xai dvTifetn Popd.
‘H ouviotapévn pomty émws gaiveton oTd ayfiua,
elvor 16 Sidwuopa M kal 6& £xel HETPO:
M=M;—M, = Fpx,— F, x, o)
‘Emeibf) F, = Fj = F xaf x, —x; = x #youpe;
M= Fx

Té x elvenr otalepd dmolodnimote onueio O k1 &v
BioAtCoupe kal Emopfueos 1) pomn) tob Cedyoug siva
otalepo piyeloc.

Eivau Emropéves pomi) {eldyoug 16 Sravoopa, mob Eyer:

1) Awidbvven kabzty ot Eninsdo OV mapudliilov
duvapswmy.

2) ®opd mod kabopiletar and o gopa 1OV duvapcmy
toi Cedyovg pé tov kavova tob deiidctpogov koyhia.

3) Métpo 16 ywvopcvo ol pétpov tijg pidc anéd tic
6uo duvapaig émi v dndoracn petadd Toug.

8) Oedpnpo pordv.

‘O Tpoyds Tou oynpatos 2 -2 ¢ oTpépeTal yUpw

&md Evav &fova O ké&Beto o6 Emrimedd Tou. TS on-
peio A tvepyolv 8o Suvdpes F| kai F, dvtiferns qo-
pas mov Exouv owicTapévn THY F:
b=t (
‘H porrr| Tijs Suvdpecs _Fl s Tpos 1O O Exel péTpo:
M, = Fr @)

'Emrions 1) porr) Ths Suvduews F, cos mpds 16 O
Exer pétpo:

M, =—F,r (3)
Té &bpoiopa Tév &Uo pomdv elvar: :
M| 1 M.‘!- T(F| = F;&) (4)

"ATtS v (1) kal v (4) Exoupe:
My My et F (5)
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‘H porry s ouviatautvns F elvan:
M=rF (6)
"Amd s tEiodaes (5) ki (6) TpokUTITEL:
M=M, M, (N

H oyéon (7) yevikebetan kai Siamumdvetan 6 E€fs:

4 ll?.ys:ﬂpmé @0poiopa OV por@Y TOHV HUVARLOY nov
Plokovrar oto idro Enimedo, (g npdg OmorodimOTE O1)-
'ftID. tival igo pé T pomi| THS CUVIGTUPEVIIS SUVAREDS
YS mpog 16 empsio adto.

_"Av of Buvdpers Btv Pplokovtar oTé iSio Emrimedo kai
Xouv suvicTapévn, foyuer & EEfjs Oplopods:

To yeopstpikéd d0potopa v pondy TOALOY duva-
"f‘“"'s nob dpoiv of Eva odpa hg tpog enpcio, tivar ico
HE oy pomti} tilg GuVicTapiVG duvapsng 6OG Tpog TO
Mheio avro.

. £) YuvOikn icopporiag dpecninedov duvapcov, Tod
“Suskobvrar ¢ Eva GOpa.

VIP\TTOBEIK'L}\'IETC(I 611, &tav ToAAEs Ouoeimedes Su-
Yauerg tvepyolv of fva odpa. d va icoppoTrel aUTS,
_0 Tpétrer: To ahyefpikd d0potopa tdOv pondv O npdg
('rt()loﬁl'lrtorf. onpeio va civar pndiv Kai 10 Guvopo-
Tohiyove tév OVVApLOY Vi £ival KAEloTo.

T Xuvlnkn icopporiag duvapcov nob ifackovTol of
"V ateped edpa. H rponyoumevn TpdTaoT YevikeUe-
T, Srav of Suvdpets Bév elvan duoerritedes kal BiaTu-
TOvETOn dog iEfis: I va igopponsl Eva odpa, o6 0-
Ttoio tLaokolvrar morhEg duvapelg, mpémel 1) CUVIGTO-
Kevy gy pondv @Y duvipcmy (g mpdg HTO0dTTOTE
“'_\lu:Io t0d cOPATog va cival pnoév kai T dvvepono-

VYwve téiv Suvapemv va eival kKhewoté.

oT) “laopponia mapaliilov duvapcov.

) Yuviotapévyy dbo mapuliiiov kai OpoppéT®V

Sovapsmy, Ave Buvaels I_:I kol _[;2 TrapdAAnAes Kol
s 1810 popdis, Evepyouv ot Buo ompeia A kai B dvos
OTepeol ompatos (ox. 2-21). N& Bpebel #) ouvioTa-
Héun Tous,

Abigy :

» — i 7 7 g5

Eorw 6m f| BUvaun F, loopporel Tis Buvapers F,
ke

2 —
AUt onpaiver 11, Grav fpodpe iy F (anpeio dpap-
HoYfis méww oty AB, BieiBuvon, popd kal uéTpo),

115
./J
/0\
/ 4 %
F/W\..
Aglain Tl B
[. a2 ¥ Ly
/7 *’}/
S,
— ’/ Fz//‘?‘_
Fy /f
i1 A

Ly. 2:21.
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TOTE prropoupe v& Ppoupe kai Ty ouvioTauévn 3 s
fon kal &vtiBern THis F.

Oi ouvbilkes looppotrics OuoemiTedov Buvduecwy,
Erropéveds kad TGOV TapaAAniwy elvar:

a) Té Suvapororiymve t@v duvapcwv va civan kiei-
ato. N& v& elvan Spws kAelotd T BuvapotroAlywvo,

6mras gaivetan oTé axfjua 22 1, wpémel 1 F vé EYEL
Ty iBia BievBuvon kai &vTibern gopd pé Tis F; Kai
ﬁ. ‘Emrions 10 pétpo Tijs Fﬁps’wa va elvon 16 &fpor-
opa Tév Blo péTpuov F} Kard F;
F=F 4+ F
p) Té dhyePpred dbporopa t@v pondv t@v duvapcomv
g mpdg dmorwdirote onpeio va civar pndév. Maipvoups
@5 onpeio 16 ' kad Ekppdlouvpe THY Tapamdve ouv-
Onkn loopporrias.
Porr T:, o5 wpods I' -+ Pomrhy _l; ds pos I 4 Porrr
F o wpos I' = 0.
Fix;—F3%x,+0=0

= F %

fl L= 2 4))
F, x|

‘Emeibn) 1& tpiywva T'AA kai I'BE elvan Suoiq,

0& loyuer:

X3 _ 0 )
X1 @

"Amé Tis E6iomoes (1) kal (2) mpokUmrTel &1
F a,
L= 2 )]
r, a;

‘Erropévass 16 onpeio Epapupoyfs Tis FxmpiCsl TNV
amooTaon AB of BUo pépn a, kai a,, T& Smoia elval
GVTIoTPOPWS Guddoya Tpds T& péTpa TGV Buvdpewy

F; xai [_*; = .
"Agou TrpooBiopioTnke ) F, mou lgopporel Tis Su-

vaElg T-l kal F,, 1) dvtifetn) tns ¥ 6& elvan 1) guwi-

aTapévn T&Y Buvdpewy F| kal F,.

‘Qote: "H ouvietapivy 800 duvapeov ropillnlov
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kai Opoppénmy, sivar dhvapn mapakinin mpoc obtig
:fu: i idwag gopis. To pétpo tilg cuvietapivig siva
loo npog 16 G0poropa TV pETpwmv @Y 600 duvapcov.
To onusio fpuppoyilc tijc duvapcmg eivar Eva anuclo,
10 droto ywpiler Ty dréctact avapese otd onpsic
é“""le'rf]g oV Ghhov 0o duvapcov of pipn Gvnotpd-
POg dvadoya npoc ta pétpa tdy Slo duvapov.

2) Tuviorapévy 600 napahiniov kai @vipporoy dv-
Ypeoy, *Eorw (ox. 2 - 20) T f Buvaun F iooppo-
TEL Tis Suvdpes Fl Kai F; Tpémrer TOTE:

@) Td Suvaponoriymve OV Suvapsmv F,, F: kai F
Y0 tivar khoioto. ‘Emopéues ) Suvaun Fompémer vé
Even mrapsdAnin meds Tis F, kal F, kad vé Exer T
POp& TRis pikpdTEPNS Buvdisws FI

B) Té aryeppucod ibpotapa tov pordv dg npdg dmoto-

note onpeio va civar pnoév. ‘Emropéves &v Siahé§oupe

. ol )
TO onueio I, 84 Exoupe: Porrdy F s mpés [T 1 Pomry F

G Tpds I 1 Pom _:ws Tpos I' = 0.
Fox;—F x,+0=0
.I':.l Iil . X1
]‘I Xa
P o X [/ Fy a;
Kal emeldn = e =
X3 s F a

"Apou 1 Suvapun ]—;iooppowsi Ti§ BUVApELS F, kai ?3
| dtv-riBE-rn TTpos auTry SUveun T, BnAabn 1) d0vepn X

A - - = 2 = =
Elvay 1 ouvietapivy tdv dovapeov F| kai I

Yuvpnépaopa : “H cuvieTapév dud duvapsoy Tupdai-
Moy Kei avtipporwv civer dOvapn mapaiinin npog
Wtie, ui gopa T goph tilg peyervtepng duvipzog,
HE péepo i dogopd 1@V pétpov @y duvapcov kai
““lllﬁo Lpappoyijc, mod fpickerar otiv npoiktacy Tig
El’ﬂ‘?iug mobh cuvdist ta onpria feoppoyfig tHV duva-
Remy, Of anostdong tilg cvvietapévig avtiig and tig
dbo duvaperg eivar avriatpopog avaroyes npdg T pi-
e 16y Juvapcoy adtdv.

Zx. 2-20.
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118 Kegarawo 2. Muyavikn otepeod oopatog

C) ’Ioopporia tpudv duvapcov nod ivepyodv of Eva

oteped abpa. "EoTtw Tpeis Suvdpers ]-::, ]?; ﬁ ol
OTroles Evepyouv aTd oldpa E.

MvoopiCope 611 of Buvdpels eivar dAioBaivovre Sia-
wiopata (oy. 2 - 21). ‘Emopévws petoaxkivoupe T& Sia-

- o
voopata TV Suvapewv F, kal F;, dote v& Exouv
=
kown &pxn TO onueio O. ’AvrikabioToupe Tis F, kai
e : == ; :
Fy wé ) ouviotapévn Tous F kai éto1 wapapévouv of

. ! =
duvapetls F, kai F.

Md& v iooppoTel dpws Eva obpa, 6tav Tévw Tou
3 Lo /] ] I} » I o 1 »
Evepyouv dud duvapels, TrpEtel alTés va £xouv Tov ib1o
popta, avTifern popd kal TO iB1o pérpo.

‘Emroueveds O gopéas Tijs F, TRETEL vé& TEpvd &Td T

O kal 1) T:b], va elvan fon kal dvtiBern Tiis F.

“Qote yid v ioopponel Eva odua, étav mwdvw Tou
EVEpYOUV TPETS BUVAUEIS, TTPETTEL:

1) Oi npockracsic T@V gopiwv T@V TPIGV Suvapemv
va nepvoby arnd to ido onpeio.

2) Té dvvoporoldymvo va civer khewotd i 1 pic
and tig dvvapeigc va civar ion kai avrifety mpog T
ouvigTapivy thv dGllov 600 duvapeoy.

n) Lovietapéivy modhdy mapudiiihov duvapsov. N
v Ppoupe T1 ouvioTapévn TOAAGY TrapaAAfiey Su-
vapewv ouvBéToupe dvd SUo Tis Buvdpels kad ouveyi-
Coupe péypl va Ppoupe TV TEAIKT) OUVIOTOMEVT). ZTO
oxfina 2 - 2 1 Bpiokoupe TRETA TH) oUVIOTapEVT) TGV
F, xad Fp, v Fj, — F, + F, xai 1év F3 o Fy
Thv Fag = Fy + Fy kol Téhos T ouvioTapévn TV

Fi; kai Fy, 1) omola elvar kal f) 6AIkY ouvioTapévn:

:‘:—4—‘— e =

Fl 1 F3 =] F3 -+ Fq.

"Av Tis Suvduers F, T"-;, _F-') Kai E Tis oTpéyoupE
KaTd ywvia o, ToTE Exoupe Tis Buvéuers oTis Béoeis

F,. F‘z, F;, ?:"4 Kai 1) OAIKT) OUVIGTAPEVT TOUS f

otpépeTan Erions kaTd yovia o, ol mEpVE &md TO bl

810 onpeio A, dmroiadnmroTe kal &v elvan 1 yowvia . r
Ao Soa elmape, SiaTumdvetal 16 Oedpnpa tod Iy 2:2wa.
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Kave gy rapeldihov duvapeov, TToU Aéel OTL:
"Av atpéyovps napaiinieg duvlipaic kuta dmoadi-
T0tE yovia, datnphvrag g mavrots mapalhnieg, 1)
U}’Vlﬂtﬂuﬁvq ToUg oTpEPETAL EMioNG KUTG THY (610 yo-
Y. "Okeg dpog of dreudivesic tov cuvioTapivoy tEp-
V'f'_ﬁV and 16 ido ompeio, 16 dmolo Liyetar kai KEvipo
OV rapaiiihov Suvapcov.
) 8) Kévrpo fapouvg ooparoes. "Av ywpicoupe 11 péala
EU'c')g gwpaTos of aTolyelwdels pades dmy, dm,,...dm;,
O kdfe & dmd alTés 6 Efaokeitan TS duTioToly®

Pdpos dB,, dB,...dBv (ox. 2-21p). “Oha alTé T4
CToIy e85 Pdpn, eivan Buvduels TapdAAnAes kai Exouv

TWisTauivn TH Slvaun B, | émola B4 eivar TO OAIKG
Apos ToU odpatos.
H OAIKT) ouvioTapevT, £XEl BETPO TO &Bpoloua TGV

Bapgsy d-§1 d_ﬁz‘ - .(l_ﬁv, yiati of Buvépers elvenr Ta-
PaAAnAes kai Tiis 1B1ag gopds:

B=dB, -+ dB, + ... dB
B — ZdB

“Ag Bewprooupe Twpa TO odpa TOU OYTHOATOS
21y ot Bud Béoeis o kal .

211 Bton a 16 Bapos B (owvioTapévn TGOV TTapaA-

A — — —— Ly. 2.2y,
Moy Buudpecy d B, dB,...dBv) éxer BiebBuvon xx'.
lszéCPO\JTCIS 10 odpa ath) Bian [ oTpégovran kal A " g
Ol Bieubivoers Tév OTONEIWEGY Papdv kaTd ywvia I T |
P &wé Ty dpyikty Bievbuvon xx'. ZTn véx Béom f

Zy. 2.218.

% Bépos B elvar té ) CUVIOTOHEVT) TGV drl;,, d_iiz. o

—
4By i ouvavT& Trv TponyoUuevn BieBuvan Tou
l?“c”[i"“I!'«J‘; xx" 0T1d KkévTpo TOV TapaAAAwY BUVAPEWY

+ TO Omroio dvopdleTal kEvipo fapoug tod chpaToc.

~— Ebpzen kivipov papovs degopov sopatov. To
“trpo Pépous K wids dpoloyevols evBUypauuns po-
Sou AB elvon 16 ptoo g (ox. 2 219).

To kévTpo Pdpous tvds Tprydvou, oTtalepou -
Xous ko bpotoyevous, elvan T anpeio topdic tdY da-
Kéoay (ox. 2 24€).

To KEVTpo Papous OUOIOYEVEV OWHRATWY P Kavo--
Viké YEWRETPIKG oyNUaTa elval TO KEVIpo cuppetpiag.

My, 16 kévtpo Pdpous ogalpas elvan T6 KévTpo TrS. Iy 2.2
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120 Kegdadato 2. Mnygaviki) atepeoll oopatog

To xévrpo Pdpous kUPou elval TO onueio Toudis Tév
Siorywviwov Tou kAT,
"Evas mpakTikés TpdTros yik vé Ppiokoupe TO Kév-

Tpo Pdpous EMITEBLOV TWRATWY OTUEIIVETAL 0TS oxf- X y
pa 2. 2107, ' ‘
"E€aptéue 1O odua I pé T Pordeiar Evds oyowiod X B
A

&md 16 onueio A kai onpeicovoupe T1 SielBuvan T
katakopugns pé T Porilela ToU vijuaTos Tiis oTdBuns
(Bievbuvon xx").

EravadapPavoupe 16 1810 tEapTavTas 16 odpa
amé 16 onueio B, 'H xatakdpuen topa maipver T
SievBuvan yy'. ‘H Tom) tédv Bud SieuBlvoewv xx’ xai [ \

yy' elvan 16 kévtpo Pépous ToU ouaTos. X
— "Eqappoyic. ‘
1. Avo Buvdpers Fy = 5 kp kad F, — 10 kp évepyouv = B
ot& onuela A kai B pids paBdou oy Stv Exel Papos i
(ox. 2-210). N& PpeBel 1) ouvioTtoapévn adtdv, &v Xy. 2-210t
AB = 0,60 m.
Adan :
‘H ouviotapévn F elven TapdAAnAn Tpds Tig F,
Kat _I;z kai Exel popd Ty i8ia pé Tis Buvdpelg Fl kai
]-:; Kai pétpo:
F=F +F,=54 10 = 15 kp.
TS onueio épappoyiis Tis Buvdpews F elvar 16 O, t—A : o BJ
Yi& 16 dmoio loyUel §) oyéon: ’*—-—-—-"*-’—‘-—_-—— S ‘
E ool o, F I % o |
= = Sow o) | =
F, a, a; 4 oy Fy - Es i |
; |
2ty EGlowon (1) Exoupe: o, | a, 60 ¢m, i
M 5kp wai F; + F, = 15 kp, tmopévess: i
G2 = 5 = o, = 0,20 m. 1 R
0,60 15

AnAabry pé v elpeon Tiis drooTdoEws o, kaBopi-
oaue TO onpeio EPapRoYTis TS OUVIOTAPEVTS.

s

2. Mi& p&PBos Al Exer pijkos 2/ — 1 m, elvan dpoio- Ex. 2:2.48

yevis kai Exer Papos B = 10 kp.
'E€apTape TN p&Pdo dmd T& onpeia A kai I' pé T
Pofifeiax Buo vnpdTwy, T& Omola elval kaTakOpuUPa.

WneionoBnke amoé 1o ivotirouto EknmaideuTikrg MoAmkng



2.2. Etatiki] otepeoll oOpatog

TéAOS, TpooféToupe TS Papos By — 40 kp of dmdoTacn 4
$=10:m &mé 16 dkpo A (ox. 2-2m). N& Urmo- %
)\Oylc‘rodv ol taoeis T, kai T, T&V §Ud vnpdTwy.

lt ¢
Alon

it e ——

_— e ——
T6 oGua AT ioo i kad Emopévas 84 ikppd ATD f
: ppoTTel kad Eroutvas 0d ékppdocupe i ks
1S ouubiikes icoppoTrias ducemimidwy Suvdpewy. Mid h e
OWWlnikn joopporrias elven ETB"
'T(’) Ghyeppiké G0porope 1@V porndv G mpdg Hroro- I
8oty onpeio cival pndév. Sk
QECOPOGUE Tis potrés dog TTPOs TO onueio A:

Po“ﬁ ‘ﬁ-l G5 TTpAS A Porrry m[-lbcbg TPos A

Potr) T’g
9% Tpds A poTr) _'FI G mpds A = 0.
Bija+ BI-T,214+ 0 =0.
/\Uvouus ws Tpds T,:
B, o+ B/
T, = 1)
2 . (

Avtikataotaon :

o 40-0,1 +10-.0,5 o ki
1
‘ErravadapPavoupe 16 1610 yi& 16 anpeio I'. Porr
\I s wrpds [ 4 Porry B s mwpos T' - Pomrhy T, s
PS5 ' ¢ Pomry T, g mpés T
=T

0.

FT214+0=0
Abvoupe Thy EEiowon s pds T, :

T B/ 32,!(2!u~(z)

b -
AVTIKG'{QO’T(IU'I] :

1, 1005 ; 9-09 4o

sk Zoaipa T £xel Bépos B — 20 kp kai TormobeTei-
o oTn ywvia Bud émméSwv E; kai E, pé xhion dg

::Pés TS EBagos 457 (ox. 2 -218). N& UmohoyioTouy
' SvniBpdoeis Tév EmimScov.

Eyx. 2.2.0.
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Aven :

Oi dvmiBpdosis Ty EmmEdwy elvon k&betes oy
tmdvela Emagis Tous pé T ogaipa, nAadh kdBeTes
oTd mimeba kai wepvouv &rd TO kévTpo TR opaipas.
Té xévTpo Tiis ogaipas elvan TauTdxpova kai TO kévTpo
B&pous (1) ogaipa elvan dpotoyevns).

*Ereib) 1) ogaipa icoppotrel, of Tpels Suvdpels Tou
EvepyoUv ¢ aUTHV TIPETTEL:

1) Né& mrepvouv &mo 16 1810 anueio. AUTS Trpdrypartt
cupPaivel.

2) ‘H w& &mwd abrés v& elvon fon katd pétpo kai
AvtifeTn kaTd gopd pé TN ouvioTapévn TV &AAwv

Bud. “Av ETTOuEVGS TTEPOULE TT) B fon xal dvrifetn
TS B, o (n Tf) Tpémel v& elval 1) ouvIoTauéVT)
TV Bud avTiBpagewy E, Kkad l-(rz

‘Yroloyopog tdv K| xai K,:

*Amd Tis tEiomoes:

K, ; B’ S
NH Y, (e + 92) MK 02
TTPOKUTITEL
K, ~ Bipe
N1 (9 + 92)
kol Ky = B
e (9 + @)
‘Avukataotaon :
V2
¢, = 45° ’ e =npdd =,
" ) WS
@, = 45 Mk gy =npdd =,
B =B =20kp | nu(p; + ¢) = nu90° =1
2. V:
kal K, = | = 14 kp
20 - V22
kal K, = = 14 kp.

WnionoBnke ammod 1o ivotirouto EknmaideuTikrg MoAmkrg



2-3. Avvopikn otepeod oOpetog 123

2.3 AYNAMIKH ZTEPEOY ZQMATOZX

) Opelddng vopog tic TEPIETPOPIKIlG KIvijosme.
As Becopricoupe fva odua, 16 droio aTpigETal YUpw
S fugy afovar (oy. 2:3a). 216 odpa outd Efa-
OkoUvtan Buvdpets. "EaTtw 6T UTTapyEl poTrT| TGV bu-
ey alrrésy o Tpos Tov Gfova TEPITTPOPTS Kai

| ouwvioTapévn Tous.

i OUVICTOMEVT) aUTT) POTIT) TPoKaAel 0TS oMU
TrEP‘CVTpoqm(ﬁ KivnoT OPOAG ETTITAXUVOUEVT] BE Y@VIaKT

ET“‘FC'K)(\J\)cm o, ) omoia eivan avéhoyn Tpos TT) POt M.
O ouvrereoTrs avaAoyias elvar 1) porn abpaveios
0 10 CWHOTOS G5 TTPOS ToV dfova TepITTPOPTis.
[

— = Ocpciindn; ilioman iz Avwapunis |
‘ M=0Tdq GTHV TEPIGTPOPIKY Kivean |

"Qote: 'H suvigTapivn pori) duvapemv, oi dmoleg
Yepyoiiv af odpa mol propei va neplotpagsl Yopo and
S0va, mpokakil yoviaki) Emrayuvvern, avaloyn mnpog
" suvigrapévy pomij.

1113

Awpeivnon tiig Eoetozog,
1) *Av M = 0, &né v i€lowon M — © @, Twpo-

Ky n e LR ]
VItTel 6miked @ — 0 | W — oTalepd.

AnAaby, &v 1) oumioTauivn poTr TV BUVGHEWY
Oy yg pyouv of gdpa eival pnbdév, TdTE alTo oTORATA

Vg ¢ ; i ; 7
& EmTayvetar kukAikd (a 0), dnAadt) kiveiTal

He oTabepry yeoviakn TaxUtnTa (0 — oTadepd). ZThv
Teplrron Tou Eva odpa oTptgeTan pé oTabepn) yo-
e TayiTnTe yUpw dmréd Bva orafepd &ova, foop-
Poreg, AnAabr), oti] mepotpogiki] kivion yope and
Ta0sp GEova, 16 cdpa icopponel Hrav 1) cuvioTapive
Y ponav g mpog avtd tov aEova civar prdiv.

2) ZgévBuhos elvan ouvhfws fvas Biokos peydAou
Gpous, 1oy oTpégeTan yUpw &md &fova & dmoiog
TEPVE G 16 Kévtpo Tou (ox. 2-11).

H TepIoodTEPT péda elvat KaTavepnpévn KoVTa oV
“EPiqupr:lcx SnAad) of peyddn &dméoTaon &md Tov Gfo-
Y% TrepioTpogis. ' avrd o ceévbvier mapovsralovy
Weyadn poniy adpaveiag.

Altoi TomoBeTolvtan 0TV &fova TEPIGTPORTS
Ty Hnxavév (&rpopnycvdv, PeviivokivnTipwy, Uspo-

M=6a

Xy. 2:3a.
M-—0dH por elvan Brdvuopa Tijg ad-
TS gopds kai Bieublvoews pé 11 ywviakn
tmiTéyxuvon.
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oTpoPiicwy kAT.) kai okomds Tous elvan v Satnpoiiv
atalepi) i) Yyoviakl tayvtnte nepiatpopiic TGy pnya-
vév., MNa v dkpiPea, napepnodifovv tig aicbntic pe-
taforic tiig yovakiis taydinrag 1@y aEovov t@v pmn-
yav@v. ‘H Aertoupyia Tous oTnpiletan oTnv éficwan
M = © a, oUpguwva pé TNy omoia yid kamola Tiun
Tfis potriis M TroU & aokel | unxavn oTd ag@ovduio, 1)
Y@VIaKT) ETITdyuvoT) elvan Tdoo pikpdTEPT, SoO pe-
yohuTepn elvan 1| porn) dbpaveios ©.

‘Encidf) 6 o@ovévrog Exer peyddhn ponfy adpaveiag,
ol yoviekég Emrtayiveelg tov sivon pikpéc.

“Etol  tfoogonileTanl anpavTikr) oTafepdTnTa 0TI
ywviakl) TaXUTNT TEPICTPOPTs Tou agovBuAou, of
TEplTTTEON TOU 1) CUVIOTOREVT) poTrT| Tiis unyavijs kai
TV TadnTIKGY AvTioTdoewy Bév elvan oTalepr, dAA&
Tapouaidadel, Omews ouvhifws oupPaivel, onpovTikés
pETAPOAES.

B) Itpopoppn) orepeod chpatos. "EoTtw oTeped odpa
ToU oTpépeTal yUpw A&mrod Tov dfova xx'. Xwpiloupe
T6 odpa of oToiyeiddels péles dm (oyx. 2-3p). 'Ovo-
pélope otpogoppiy G Tou atepeoll aUTou edOpatog T
i0potopa TV aTPoPoppdY THV aTOLXELOOOV paldv Og
npog tOv GLove mEPLGTPOQTIS ToL :

G =246 )

‘H ororxeiddng otpogoppny dG Tév pikpdv pabédv
dm Siveron &md tév OO [Trapdyp. 1 - 4 o1 (2)]:
dG = dmur (2)

&mrou @ v elval 1) ypappik TaxutnTa THs padas dm
kal 1) &rtiva Tis kukAIKTs Tpoyi&s Tis uabas dm,
Stav fxTedel TreproTpogikn) kivnom.

*Emweidn v — o r, émou o elvan 1) yooviakn TaxuTnTa
o1V kukAIkn kivnon, 1) tGlowon (2), ylveta:
dG — @ dm r? 3)

"Aro Tis eGiowoeis (1) kal (3) rpokdmTer:
G = Zwdmr? (4

Z1o &Bpoopa f) ywviokr TayxUTtnTa evan kotwds
map&yovtas, yiati elvar otabepr) yid Shes Tis pades.

‘Emopéveos: G — o LZdm r2 (5
"Opcs, 2dm r2 = Pomy abpaveiag = ©. ‘Emopévos

i

Ty. 2.3
‘H oTpogopur) Tou owpaTtos elvar Sidvuopd
s ibas opds xai BievBivoews pé Ti yo-
viakr) TaxUTnTa,
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i égicmcn (5) yiveren:

GC=w0 6)

'MTTOpoGuE tropéveos vd TToupe OTI,  GTPOQPOPHT
Uf”"“mq, 0 omolo atpigetan yOpm and Evav dlova, eivar
10 Twopevo tijg ponfic adpaveiag tod ohpatog, Eni T
Toviagy ToybTTe mEptatpogiic Tov.

__IH oTpogopun elval Sidvuoua deolU elvan dfpoiopa
T“"" 9TpoPopudy TGV oToIXEIWSGOY paldv, of OToits,
E’“ms Eépoupe, elvan SiavouaTa. “Exer Siedbuvan ToV
SCovg TEPITTPOPT}S TOU odpaTos Kai 7 Popd TOU Ko-
Yopiteran amé v kawdva Tou 8efidaTpogov KoyAla.
Y) "Akhy Sretinoon tiic Oepelibdone Elohorng tig
Vaiig oty meplotpogiki] Kivion.

‘H tElowan:

by

M=0u )]
OTreyg elmape, elvan 1) Bepediddng Elowon Ths Suva-
L‘““T]S otV TEploTpoPIk kivnar. "Errions Gépoupe 6T
YJ ITRogopur| CWUXTOS TTOU OTRAQETAl YUpw &Td ToV
Ve, Biveton &md T oyéon:
G=00 (2)
AV v odua oTpegeTan yUpm &mo Eva dfovar pé
E"”Gxuvéuevn kivnon, B& peTaPdAReTan 1) OTPOPOPUN
Tou, Yiari GAAGGEL 1) Tiph) THiS ywwviakfs TaXUTNTAS.
H peraBory dG of xpovo dt 8 elvon:

dG — O do 3)

Qiaipcovras Ty Elowon (3) pé 16 xpovo dt Bpi-
KOy ;
G g do o
dt dt

‘Ané i Eiodaes (1) kal (4) mpokdmrTeL:

o dG )
di

2 Eoi-lqmua pé ™y Efiowon aUTr, 1 pomt] Suvapsov
U'f“'m!lsi petaffori) tilg otpogoppiic neploTpE@dpEvon
"Jllutog kai  iloobtar pé 16 pubpod peraforiic tiig
"hogoppiic.

8) "Epyo ponfig. 216 oxfjua 2 - 3y Uvaun FOTpé-
Pl b odpa yUpw dmd Tov dfova K. Td onueio épap-

Ey. 2:37.
‘O &Eovas K elvan kdbetos 016 Ermrimedo ToU
oy NHaTOS.
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poyis Tiis Buvdpews Siary pager mep1pépeia kUkAou (K, r).

"Av 1) Buvaun F EPATTTETON O QUTOV TOV KUKAO
kai Exel oTalepd pétpo, pTopoupe vé Utrohoyicouue
TO £pyo Tns OTav ypagel éva ToéGo s.

XoopiGoupe TV TepIpépeia of oToixelddn Tofa ds.
To Epyo of wm& oToxemdn petakivnon ds 8& elven:
dA — F ds. Té 6Aid Epyo 0& elvan A = ZdA = ZFds.

Emte1dny 1) BUvaun -F’EXEI otabepd péTpo, elval kolvds

Trapdyovtas oTo &bpoiopa kai ouvetrdds A FXds.
AMG Zds — pfjkos TOfou — s — @

Erropéveos ARy (H

"Emeidn) 6ucws ) porrn M Tijs SUU('}}JE(A)S_I‘?(:\)S TPOS TOV
&fova K elvar M = Fr, 1) é§iowan (1) yiveron:

[4=myp | )

‘Etropévess, pomt) M mob aTPEPEL COPA KATA YOVIR @,
rapayer Epyo mob divetor and iy ificwaen (2).

€) “loyig poriic. TToAAés qopés Eaokolue pores ot
TEPITTPEQOPEVE OWPaT, Yid v& Blarnpriocupe otalepn
T ywviaks) TaxUtnTa TEpIoTpoefis Tous. Of pomég
avtég &Eovdetepmvovy tote Tig malnukic dvristdoig
(Tp1Pés kupicws), ol OToiEs oTHV TEPIOTPOPIKT) Kivnom,
elvan porés dvTifetes pds Ty kivnom kai of ook
peTd Opropévo xpovo B& akvntovoav 16 odua.

"EoTtw Aormdv 611 Buvaun F tEookel poTr) M oTd
obua ToU oxnpatos 2 - 36 kal alTtd TrEpIOTPEQETAL

ué aTadept] ywviakr ToxUTnTa O,

TMéon elvan 1) mapayopevn ioyUs &md T poTr M;
Alcipoipe T oxéon A = Mg (A = épyo, M
porn) kai @ = yovia) &i& Tou xpdvou t, ou TrEpacE

Y& vé Biorypoel ) yowvia ¢:

i ! )
t 1

TAMAG s foyus — N kai . YwVIakn Ta-
t 1

xUrnTe = . 'Emopéves 1) £6iowon (1) yiveron:

[N =Mo

@ Xy. 2:34.
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KEwaraTo TPITO

MHXANIKH TOQN LYETHMATON

"Av Buo f| meploodTepa owpaTa E§eTdlovTal oy
& aluohe, TéTE TPOKEITAL Y& fva GUGTING GOpd-
OV ki 1 HEAETT TGOV Buvduewy kol TS KIVHOEWS TGV
ufu“dTCW auTéV ATTOTEAET TO QVTIKEIPEVO THS MTYavi-
Kr]’g TGV ouoTHUATWY. ZUOTNUAT CWPATWY EXOUME
Tpa oA, Tév Tapddelypa dvapépoupe TV TrEpi-
.Tr-r(“’ofl Evog dvhpcdrou TroU Kiveitan péoa of wid Pépka,
E}\E\"eﬁpn péoa oTn Bdhagoa (oy. 3 a). ‘O &vlpwrros
e 18 fver oispa kal | Ppra TS EAG.
l'AVC(Cpépoqu kai &AAa ouoThpata: ‘O fAiog kal
! TAavfiTes, TO depomrhdvo kad ol Empdres Tou, Bud
9aipes oy ouvBlovTtan pé Eva EhaTriplo K.&.

33 EXQTEPIKEZ KAl EEQTEPIKEEZ AYNAMEIZ

i JAGO ogaipes | kai £, Ppiorovtanl mdvw of OXNua
“ ouvtovTan pé fua EAaTrpio (ox. 3-1).
Av 16 E\atrpio elvan TevTewpdvo, of opaipes EAko

VT?“ HETaEU Tous pé Buvdpers l_:’], F, foes ko1& pétpo
km, QuTiBeTes KaTd popd (Buvdnels Bpdoews Kkal duTi-
Paoews). O Buvdiers autés elvan Eowmtepikis Suvapetg
N& 14 UGTTUA TAV owuATwY opaipes - Sxnua. 'AvTi-

GET‘Q i S0vaun B mou éEaokeitan oTé ovoTnuo pé T
o?eila Tfis TpoyxoAias T, elven EEwrtepixiy dOvapn.

Erropéveos, towtepikic duvapseig givar avtég mov £fa-
::0‘3%(11 petald 1@V sopdtov molh cuppetéyovv oth
- Stpa, ived tEotepikic slvar of duvapeg mod Efa-
n:?“ﬁm otd ohotnpe, Ghha npoépyovial drd cOpata

U Bpiokoviar EEm an’ aito.

32 KENTPO BAPOYS SYSTHMATOS

EUIT'I'J 'Gxﬁucx 3. a 16 kévtpo Pdpous ToU dulpdyTou

Togl 10 K, kai Tiis Pdpras 16 K,. TS kévpo Pdpous
SuoTrpaTos elven 16 K.

"Eorew ém1 odpara X, Z,...ZEv d&motedoliv ou-
:TT]L‘C! cwpdTwy kai 811 T& dvTioToya kKévTpa Bapous
Vs elvan 14 Ky, K,...Kv (ox. 3-2). Té xévipo
%Pous 1o ouoTAaTOS kafopiletan, &v Ppolpe Té

Zx. 3a

& 3:2.
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128 Kepalato 3. Mnyoviki] 1@V cuotniatoy

onuelo Epappoyfis K Tfis ouvioTopéuns Tédv Papddv
55 5

3.3 KINHZH 2YZTHMATOZ YTTO THN ETIIAPAZH
AYNAMEQN

276 oxfua 3 -3 (a) 6 d&vbpwtos kai 1 Papra
Trapapevouy dxivnTol. Kdbe pootrdabeia Tou dvlpcdou
vé& kivnoel T Pdpka, tfaokovTas drroladnmoTe tow-
TepIkt) BUvapn, elvan paran.

216 oxfipa 3 -3 (P) mé &wTepikn) BUvaun F &a- - =
oxeltan o1 Papra &wd THY dmoPdlpa pe TN Ponleix
tvos ayowiou. T kévtpo Ppous K Tiis Pdpkag émi- . ;
ToryUveTal. \\ a8 %?’{"7

21 oxfipa 3 - 3 (y) & &vBpwos petoxiveiTanl péoa
o) Papra, dAAGGovTas ETol Béon oTo kévTpo Pdpous :
Tou K,. Maparnpolpe To1e &T1 TS kévtpo P&pous Tiis ®
Papras K, petaxiveiton mpos Thv dvtiBern kareBuvon.

“Opws TO kévtpo Pdpous K ToU cuoThnaTos Trapapével F
ot otabepry Oéon.

Mé& vé EEnynooupe Tis Tapamdve TapaTnenoEls
TPETIEL V& OKEQTOUME TGOS T6 kévtpo Papous K Bév ®

o

A A

¢rmiTayUveTal oUTe oTv TEPITTTWAT) @ oUTe oTTv TEP-

wrwon ¥, yiorl kal oTis Bud alTés TepITTTOOES T Ey. 3-3.
ouvioTapévn 1oV EEwTepik®Y Buvdpewy elvan unBév.

*Avtifeta oty TepimTwon P Exoupe Emitayuvon

TOU KéuTpou Pdpous Tou cuoThuaTos. loyuel €66 1)

Bepehicodns tElowon Tiis Auvapikis:

e

fl=my

&mou: F elvor ) eEwepikry Suvapm, 7 4 Emitdyuvon
ToU kévtpou Papous ToU ovaThuatos kal m 1) oAk
péla Tou.

Mmopoupe Emopéves yid Eva oUoTnpa owpaTwv
v& Blatumdocoupe Ty TpoTact (Oepnpa KIVHOEWS
TOU KévTpou Pdpous):

“Av 1) ouviotapiv) OV EOTEPIKOY duvapsmy, mod

tEaokolivtar of fva ohatnpa, civer pndtv, 10 KEvipo “
fapovg toi cuvatijpatog ioopporel (aKivitel i Kwveitat
icoTuyMs).

|GiciTepar ompEIcOvoUpE €66 TNV TEPITITWOT TOU
oxnuatos 3 - 3 (y), wou évéd peTakvifnkay TG kéVTpa
Bapous Tou dvlpwirou kal Tils PBapkas, TO kévtpo Po-
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POUS Tol ocuoTruaTtos Biartnphfnke oTabepd, yiati
Ko E€cotepiks) Buvapn Bév EEaoknnke 0T oUOTIHA.
AT‘I;\GIET'], of fva oUCTNUA  OWHPATWY  GTOROVOREVO
HTopolue v& TrapaTnpnooupe Kwioels iooTaxels 1
kKai dmitdyuvon TGV owpdTwy ToU ouvBétouv TO
?GGTnuu, Spws TO KEvTpo PApoUs TOU SUOTNUATOS
l9opporrel.

Inpeioon: TO oloTnua owpdTwy, oT0 OTolo 1)
OuvigTapévr TV EEwTepikGY Buvdpewy givar pn iy,
6V0ufxCETm ArOKALIONEVO T GATOpOVOREVO GUOTIRA.

3.4 OEQPHMA AIATHPHIEQS THEZ OPMHZ ZE
ENA ZYZTHMA ZOQMATQN

"Av fva oUGTNUO GOpaTomV Eivel dropovopive, 1
l’)ppn] tol Kkévipov Papovs tob GUGTHRETOS TUPIPEVEL
Stalepi.

AUTS Bikaiohoyeital &md TS yeyouds &I Y& TO
Kevtpo Pépous toyue:

.

al
Smrou: d} elvanr ) petaPolr) TRl Opufis TOU KEVTPOUY
ﬁqpous kad l~ ) ouVIoTaPRéVT TGV EEOTEPIKGOV Suvdpewy
oy ¢{€aokoUvTan OTO OUCTTHCL.
'Agou Té oloTnua elvon drropovwpivo, 0& EXoUE:

-

=0 Kal rF 0 i T atallepd.

"Arodeukvietar 6TI, G EXOUHE Eva oUoTNHA OG-
Harwy I, X; - - - Iy, TG Omoia €xouv OpuEs:

e —_— —- - — re
JI = MUy, Ja = Myvy«e-Jy = Myly  Kal:

J=(my | my i «+o-my) v elvon 7 Opur) TOU KEVTpPOU
Bépous, Tée foyler 7 oytan:
=i Ajat e gy
“As Bewpriooupe Tapa 6T Bud odpata, X T
E'O'prc( kai & &vBpwros, TTou dToTeAouy Eva oUTTT
SwpdTwy, &kiwnrtouv (oy. 3-4).
T xévtpo Pépous Tous K imions dewnTel. "Av
Suwg & avbpwos dpyioel va petaxvelTal, EoTw i0o-

Tayéds pé TayutnTa U;, ToTE 04 IO TWOOUHE OTI
N Pépxa dpyifer va peTokiveital TRos TV QvTifeTn
Popd, pé TaxUTnTa L)

Do

~
5 \:. =2
STRSAEAS SEAE AT AT AT

Ko 7

Zy. 3-4.
Té kévtpo Papous K mapapéver dkivnto 010
Y@po, &TolEs KIVAOEIS KI Gy Kavel O émPd-
s péoa o1 Pdpka.
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MNé v& Bikaioloyrooupe 1O paivépevo aiTd, Tpé-
TEL V& OKEQTOULE &T1 TO ovoTtnua &vBpwTros - PBdpra
elvar Eva dropovepivo ehetnpa kod Emopévess 1 Opur)
ToU kivTpou Pdpous Tapapével otalepr. Emedn T6
KEVTpo Pdpous fitav dxivnto oty dpyn, 0& Tapa-
peivel axivnTo kai éTav & GuBpwtros &pxiler v peto-
torrifetan. "Emrions Bupifoupe v mpdTaon Tou dva-
PEpope Tapamduw, 6Tt BnAadn f dpun ToU KEVTpOU
Pdpous elvar Té dfpotopa TéY Spudv TEY cwpdToy,
moU d&moTeAouv T ovoTnpa. 'ES® TO oUoTNUA pas To

drroteholv & dvbpwtros kai 1) Papra. ‘Ermopévess:
"Apyxiki] oppi) xévtpou Papovs cvstipates —
tedki] oppiy K.B. ovatijpateg 1
apyiki) oppi avlphrmov + apyk dppn Paprag =
bk dppi avBporov + tehiki dpuiy Paprag

n

04 0=m7, + m7;

"Av yvwplfoupe Ty TtayitnTa ToU dvBpdirou,
Umohoyifoupe TAY TaxUTnTa Tiis PdpKas:

I—.- m —
l By — 0]

",

Té onueio (— ) mpokUTTEl, yiati of SUo TayuTnTes
Eyouv duTifeTn gopd.

3.5 ANAKPOYZH

‘Ooa eimape Tapamdvw Sikalohoyolv 16 QoIvo-
Hevo Tiis dvakpoUoews TV SrrAcov.

Elvan o 8Aous pag yvewatéd &1, STav TUpoPoAou,
T6 &mho uds ompadyvel Tpds Té Tigw. ‘Emions 16
1upoPdho dmicBoycpel, Stav éxtofeleTan 1 opida.
To gawodpevo oTd  dvopdleTon avakpoven kai 8-
kauoAoyeiTal s Efs (ox. 35 a):

L ey s ——

a}

—_ K;
= Ko 35F I

e

|
|
|
I K3 ug
1
I
|

LZy. 3-5a.

Té kbvrpo Papous K Tou ouothuartos Smho - opaipa

Tapapével dkivnto oTé ¥dpo.
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H opaipa kai 16 émho dmoterolv fva oloTnua
UWUC'!T(;JU

APXIKG opaipx kai OmAo dxwwnTouy. “‘OTav opews
Yivereq TupodéTnon, 1 Trieon TV deplwov Tiis EKpT-
KTIkfj UAns mou Ppioketan o1 uaiyyl, tEaokel Eow-
Epikis Suvdpeis oTr) ogaipa, GAG xai oTG &The.
f\TroTFJ\Ecmcx 6V Buvdpewy aUTEY Elvan 1) ogaipa va
ETr‘TOE)(\J\)ETm Tpds T& Eumpds kai TEAKG va &rrokTd

TaxUtnTa Ty, tvid T dmAo émaylvetan (v Bfv Exel

?TﬁPlYLlcx) TTpds T& Tiow Kai &MOKTE TAXUTNT Vo
TS Spes oTd SmAo 1) ouvioTapévn T E§wTipl-
K&V Buvduewy elven undév  (QropovwiEvo oUaTT ko)
Y& Ty Spury, ioyveL:
'()pm’] opaipug + oppi Omhov = Oppi aspaipac +
appr) dmhov
Moty &mo ThHv TupoBéTnon) (Metd Thv TupoddTNon)

i R
0+ 0 Mg Vg + Mo Vo N

I —
e Mg Vg
| {
‘
|
|

| Mo

—Apibpnrikiy fpappoyi. “Av T6 dmho Exel pala
5 kg, 1) ogaipa me — 0,1 kg kai &mokTd TAXY-
MTa 1200 m/s, pé mord TayutnTa TWaLeTal TPOS

m,

T& Trigw 16 Smho KkaTd THY TTUPOBETNON;
/\i)m] n
216y TUTTO Uy = — i Ve QUTIKOEIOTOULE TiS TI-
me
HES Srome:
0,1k _
Vo == =t N 1200 i o 2 ]S
5 kg

‘Anavtnen: T6 &mAo & dmokTrogl TaXUTNTA
24 mys,

— Kivien mopaviev. "Otav & 'lolAios Bépy ot pu-
Biorapnpus Tou SpapatioTnxe 16 Tagibl AvbpTTwy aTO
q>EYY(Ipl elye v& Aloer Eva TEXVIKO mrpoPAnpa. TIés 0&
fitew suvars v Trpow@noEl T6 BlaoTNEOTTACLS TOU
Moo 16 Kevd. ‘H pévn Avom fitav vé 16 oTelhel k-
ToGelovTds To pé KoVOVL.

‘H oxbyn, 611 yid Thy Emitdyuvon TGV CwRATWY
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XperdleTon EEcotepikn) Blvaun kol 61 1) 8dvaun adTy
TNV tGaokel kdmrolo dAAo odduq, Obnyouse of &8ig-
oBo, ot TepimTwen T KIVIOEWS 0TS Kevd Trov
btv Umrdpyer UAn.

Ot wopavdol fAvcay 16 TPOPATHa 1o,

‘H Aertoupyia Tous otnplletan ord Becopnpa Sio-
TNPHoEws Tis Opufis of fva dmopovipive oloTnpa
TWPATWY,

Né& 1y katavénan Tol Tpédmou AerToupyias TéY
TUpaUAwy & okepTOUME TO EEfs meipapa: Tlavw of
ma Popra (ox. 3-5P) Pploketon Evag GvbpeoTros
kol €xel uTTPoOTE Tou TrOAMES Bapeits opaipes. Té oU-
oTnua Papka - Gvbpawos - aqaipes elva dkivnTo. "Av
O dvlpwrros dpyioel vé et Tis opaipes mpds T& Tricew,
6 iBios kai ) Pépra émitaytvovtal Tpds T EuTrpds.

“Etor kal ol mipavror TpowlouvTal TPOS P&
karevBuvon ExTivdogouTas pé peyddn TaUTNTO &épla
Tpods TAY duTiBetn korretBuvon (ox. 3:5y).

Té &épra arrée potpyovTan dmrd THY KQUoT KaTdh-
AnAngs kauoung UAns, &rreos .y, Uy pou UBpoydvou. Zn-
HElVOUPE 603 &T1, Emelbn) of TUpauAol TrpoopifovTal
vé& KivouvTal of Ydpous, oy By Utrdpyer drpdogaipa,
1O 6fuyduo elven drrapaitnTo vé oUVUTTApYXEL pé TRV
Ko iun UATn,

Zriv i dpyn onpileTan xal 1 mpowlnon T&Y
deprwbouptvaov depomAdveov. ‘H pdvn Siagopd elval
6T 16 d§uydvo TrapaAapPdvetal &To TdY &TuoTai-
pIKO Gipa kal Bév Umrdpyel péoe oTous KIVT)THipEs TGOV
deprabouptvaov depomAdvay.

3.6 MEPIZTPO®IKH KINHZH - OEQPHMA AIATH-
PHZEQZ ZTPO®OPMHE

T oxfuara 3. 6akai 3.6p Beiyvouv BUo Telpd-
para, dtrou évas dvparos PpiokeTan mévw o’fva Sioko,
kol ETon prropel vé TepioTpégeTan YUpw amd fva kata-
kopupo GEova pé HEIOMEVES TPIPEs.

"As EeTdooups TS TpdiTo TEipapac:

TMeproTpépoupe 16 Sioko kai #rol Guaykaoupe Tov
dubpwrio oTé axfipa 3.6 P« (a) v& mepioTpipeTal

HEKGTTOIG UIKPT) ywviakT) TaxUTnTa, éoTw o). O
palvetan &mod TS ayfipe, & Gulpwiros KpaT& Sud GA-
Thpes xal Exel & xépla Tou TevTwpbve.

"Emeide) 1) péda Tév aAThpeov elvat OTHVTIKT Ko

Iy. 3-5P.
‘0 &vBpwros meTd Tis ogaipes Tpds T Trige
kai ETo1 & Bios kai f Pépka EmTayiverd
Tpos T& prrpds.

Ly. 3.5y,
‘H tkréfevon pdlas kevoaepiwv pé uey&hn
TaxUTnTAa Tpowlel Tév TUpauto.
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freign e TevTwpiva T Xépla EXoupE peydhes &TOoTE-
%S Ta padéov &md Tov Gfova TEpIOTPOQTS TOU G-
,pd"“'DU. 1) potr) d8paveias Tou ouaTnpaTos &vlpuwros-
C‘)\Tﬁpsg elvan peyddn.
It ouviyeia & &vbpwros [ox. 3 6.a (B)] TAN-
Ti&Le Tis pades TGOV SATRHpwv PSS TG oGux Tou.
Spatnpoupe, TOTE, 6T1 1) Ywviakh TaxUTnTo TEPI-
OTpogis adfdvel anpPaVTIKA.
H itiynen tod mepapatog sivar 1| £&ie: ‘O &v-
Pwtos TrepioTpégeTan 0TS oyija 3 - 6 a(a) pE oTa-
8epry Yooviaxy TayUtnta o), yori dtv Umapyxer Ee-
P porniy oTd oUoTnpa GvBpwos - GATTIPES.
‘Emopévas loyUer 1y E€icwon:
dG
dt

M

Kol breisy M — 0, ouverrdyetar 6T dG = 0 xad G -
00— oTabfepd.

Anhadry, 1) otpogopuiy TOT GUGTRATOS TMAPIPEVEL
Ttalepy, Grav i cvviotapivy tOV pondv @Y LEoTEPL-
KOy Suvapemy, mod évepjolv até abetnua, sivar pndév.

il f| wpdTacn elval o Oehpnpa tiig SatnpioEng
g otpogoppils Y& fva chpa 1 yik fva aUoTTHa
Twudres, Trou TrepioTpigETal YUpw dmrd Evar GEova.

z‘:Jl-iqmuoc pé o Tapattave Bedpnua 1| oTpopoppi

=
.

G~ 0, @ o Bton () (ox. 3-6P) kai i atpo-

Poppy G, — 0, @, orfy Bton (P) (ox. 3-6P) elvan
logg,

. 0 "

ATTS aimd TrpokUTrTEL ET1:

0,0, = 0, [Cx
o8 0,
(o5 e,

fl
AnAadr, of yoviakig taxdtyreg slvar avrioTpoQog
e“'ﬁloyr.g npog Tic pomic adpuveivg.
216 oyfina 36 a (a) f| por abpavelas elvon pe-
YO v 016 oxfua 36 a(P) elven wikpn. ‘Emopé-

YOS ) yeoviakr) TayutnTa @, 84 elval peyoAuTepn

amg 1) yeoviakt) TaxUTnTa ®;. “Etot ényeital mAtpos
TO meipapa ToU oyxnuaTos 3 - 6 a.
214 oyfipa 3 -6 P & dvepwmos elven TomoBeTnpévos
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134 Kepahmo 3. Mngavikin tav cuoTNUaTLmY

m&hl o1év 1810 Bloko, Emws kal 0TS PO YoUpEvo
Telpope, KpaT& Suws 0T Eva Tou XEPL KOTaKOpUPE
tvav &Eova, yUpw &md Tév dtroio HTTopel va TrepioTpa-
@l d poba odnAdTou. Ty &pxh TO Sho oUoTnua
SxvnTel. "Av oTpéyer & dvbpcotros T poda ToU Todn-
A&TOU pé KETTOIX YeviaKh TayUTh T Wy TéTE TO OU-
oTnua &vlipeotros - pdda - Slokos, oTpéeTar TpPds THY
HNINAKAEZE 3.6-.1
MEI'E@H KAl EXEXEIZ META®OPIKH
KAI NEPIXTPO®IKHYE KINHEEQE

duTifetn karevBuven pé yewviarn TOXUTNTA o).

Algdvovtas T ywviokr TayiTnTa o) aEdver

xal ) @,. "Av otaparfoe & &vbpwmos Tov Tpoys, | Metagopiki - TepioTpogukn
oTapaTd kai O 18105 vé TEploTPEpETA. ey rnan
‘H &Efynon 1ol gaivopévoy abrob otnpiletar Grpi- Méyedos Suup. | Méyed. Tupp
pig 1o Dedrpnpa Sretnpijosac TS oTpooppilc.
Zuyxekpipéva, T6 ovoTnua &vBparos - Biokos - pdBa Mijxss % Lt ¥
elvon dmropovapivo &md éEwTepikés pomés. ‘Erropéves TayurnTa v wovickd
| oTpogoput] Tou Tapaubvel aTabepr. TayUTnTa o
Appiki aTpopoppi) = Tehak arpopoppi. ‘EmTéywon| ¥ Fwviakn
"Apyik& T6 ovotnua fitav ékivnTo, &moptvaws 1) tmrdywon | a
o-rpocfopun TC:U cruv'ohou 1:;'rou'.ﬂ p'r[&:’\’. 'Ojra\f o cxvepw'- Mo o Pomr
OS5 APYI0E V& oTpépel T1) poba, alm dmékTnoe wk &Bpaveics )
otpogoputy G, = ©,®,, dmou O, 7 porny &Bpaveias | 'Opury J Srpopopuny | G
s pobas ,cog~1'rpo~g TOV Gfova TIEPlU_:TPOQJ'ﬂ‘; ™ns. A'rro'» Ao - Pl
Téeopa aUTiis Tis meploTpopiis THs pébas fTav vék
oTpagel 16 oUoTnua OAGKANPO YUpw &mé T Sloko
pds TV dutifetn kotelBuvon kad vé drokTrioEl MeTtagopixi) MepioTpogixi
s i i X s : kivnon kivnon
oTpogopun G, = 0, @,, émou O, f porry &paveiag
ToU ovoTruaTos s Tpds Tév dEova TEPIOTPOGT]S S
Tou Biokou. v=oR
‘H Tedikr) Emopéveos OTPOPOPUT) TOU GUOTHLATOS . ds " do
B& elven 16 &Bpoiopa THY Bud OTPOQOPUGY, fiTol: dt dt
o v o do
0= G, 2 = G =-G; dt dt
F=my = M=0a
NS0 = @ a6, 05 1 i
| @ 2 (1) P L7 s
’ i . . : : dt de
Avovtas v Eiowon (1) ds mpds w, Ppiokope:
J=mv G=0on
1 1 ‘
s R | A ) 5 =5 e
Oy = — Q| @ (2) Exiv B mu Exiv 5 O w
2 A =FS y A=Mg
s % ’ N =Fuv N=Maw
To anpeio ( — ) onpaiver &1 of YWVIOKE TayUTnTes
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elvay dvTifeTa SiaviopaTa kal Eopéves Exouv &vi-
&Em Popd. T 1810 &AAwoTe oupPaivel kal pé Tis oTpo-

POphtg E}: Kol C-}; Tou &mes paiveTan oTO  oXijua
3-6p Exouv &uTifeTn Qopd.

‘Emtiong amé v ficwon (2) ouvdyetan 61, STov
SUENBET 1 yeoviat) TayUTnTA TEPIOTPORTS Tiis POBAS
O | pnBevioBel, abfdveton 1 undeviletar 1 yeoviaKn
TaXUTnTa TrEploTPOQTis TOU CUOTARATOS, .

3.7 KPOYSH

y Cevika, "Av 6ud kvoupeva owuata guvavtndouy,
&aoxoiy duoiPaia Suvdpels, ol oToles £xouv oV &ro-
Té)‘EUUu va petaPAnfouv oi TaUTTTES TOUS.

To gorvdpevo alrd dvopddetal Kpolo.

Mé& 1y karavénon Tis kpoUoews B Sodaoupe pe-
Plkols dpigpovs:

1) Ipappiy kpoverwg dvopdfoupe Ty  elbelo, 1)
®Tola elvan k&BeTn oThY KoWh EpamTopéun ETIPAVEIX
Ty owpdTwy, ToU fpyovtal of Emagl KaT v
KPOUUQ,

2) Mi& kpouon Aéyetan edbeia, STav o TaKUTT|TES
TPV &md adTiv elvan TapdAAnhes Tpds TH YPGMUT
KPoUoecss. *Av Bév elvan TrapddAnhes, Aéyeton mhiyie
Kpovay).

3) Mi& kpovon Aéyetan kevepuki, 6tav 1 eUBeia
o0 fucver Té kévTpa Pdpous TEV GeUETWY, SUNTTITTITE!
HE T Ypaupt) KpoUoews.

216 PiPAlo aUTd B4 doyoAnfoUpe wé Trv evbeia
Kevipued kpovon).

o) Kevepiki] kpoden dbe sgaipdv. "Eotw dUo agai-

i 0 4 — - = — ==
PES, of &mroles kivoUvTan wé TayUtnTes U] kal Uy (9. o vy —o_tz

3. 7). 5t 6ton B ol Buo oeaipss ouykpolovTal
KVTpikd, TrapapoppdvovTal kal dimokTolv Kowr Ta-

XUtnre O &_"_.

"Av | Tropapdpewon TGV cwpdTwy ToU elvan &Tro- ®
Téheopa Tis KpoUgews Trapapeivel, TOTE 1) KpPOUOT : - =
¥ 2 i - i 1 3 I ']
QU duopddetal mhaotiki. TNV TEPITTTWOT OUTT, ’_. n_____
Hépog T KwnTIKAs fvepyelas TV TWUATWY PETATPE- @
TETon of BepuédTnTa, tv@d Kol T& Buo ompata 8& ki-
U =y « Ey. 3.7a.
VoUuten pé v 181 TaxUtnTa U “Av Suces 1 mrap - o) Mpiv &md Thy Kkpovon, B) Karé Th Bidp-
HOpowon elvan pogwpvr, TéTE GvamTUooovTal A kea Tfis kpoloews. y) Metd T kpolan.
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136 Kepahao 3. Muyaviki té@v overnuarov

oTikés ToelS, ol opaipes EmiTayUvovTal kai dTokToy
TEMKG ToUTNTES ' kel v, SlopopeTikés dmrd Tis

Gpyikés TaYUTNTES U] Kad Uy Aépe ToTe 61 ) Kpouan
&tv elvan AaoTIKT, Kai Slakpivoupe Tdopa Slo Umo-
TEPITTTWOELS

— Kpovon, ol ot 8An ) Bicpreice g Bév Eyoupe
&TCAEIE KIVT)TIKS tvepyeias. AUTH Svopdleton Eha-
OTIKT Kpovon).

— Kpouan, ol a1 -&idpreid g Exoupe dreaheia
TocooToU TS KV TIKAS Evepyeias, A OTwodTToTE
Braxwpifovtal of ogaipes petd &md  aldTiv. AUTH
SvopdleTan pIElacTIK Kpodon.

B) "Eraotki kpoden. "Eotw Bud opaipes I kai X,
[ox. 37 a(«)], of émoles Exouv TayirnTes U; kad 3.

Metd v kevpikry EhaoTikr) kpovor 04 &rokTn-
COUV  TOXUTNTES 1—)-1 kad TE [ox. 3-7a(y)].

"Av m) kad m, elvon of pédes Tous kai lvan YVWOTES
ol dpyikés Tous TorUTnTEs 1) ko Uy propolpe v
Utrohoyifoupe Tig TayUTTTES E", Kai \Trg pé Tous EEfis
auAhoyiopoUs:

1) Awetiipnon évépyerag. "Agou 1) kpolan elvan EAa-
oTikn), 8& foyle:

Kivnucrj vépyera mpiv amé vy kpoday Kuvyririj évép-
Yela petd ano v kpovon.

! 1 ) / i
my v2 4 ny 2, = moo? 4+ mu'2, (1)
2 2 2

2) Awtipnen tijg dppijc. Of sud oQaipes ATTOTEAOUV
éva oUoTnua owpdTemy dmopovmputvwy &rd EEwTEpIKES
Buvdpels, Eropévos:

"Opuif mpiv and wjv kpoton — ‘Oppj petd iy kpovon
= —
my oy A+ my Uy =m vy +muv, (2)
. . AT T . . »
Ol TaumTes v kel v, odv Siaviopara, Exouv

T 1Bia BiebBuvon pé Tis v; ked v,, yiori Kpouon elvan
KevTpikn kai eUBela. AUTS ompaiver &1 of EAaoTikis
Buvdipeis koTd T Bidpreia THS kpolUoews aupTTiTTTOUY
kaT& BiEUOuvon pé Td SiaviouaTa TéV TOYUTH TGOV

Up Kok U3 kol Emopéveos EmiBpoly pévo oTé METPO Kot
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137

) Popd TEV TayUTHTWY, EX1 OHos kol ot Sievbuv-
o) Tous.
N& 16 Tapamavw Aoyo WTTOPOULE V& Y P&YOUHE
iy SE‘UCOGH (2) cév &AyePpikn kai o1 B1aVUOUATIKT
‘Umcq

; '
MOy - My 0y = My 0 My U (3)

Oi tiochoes (1) xai (3) &ToTEAOUV fvar OUOTTHA
b &yvwaTous Ta v | kai v's.

Advovras 16 olotnpa TpooBiopifoune  TiS &vo
Tax0TnTes peTd TV KpoUaT.

— Eidikig nepintdesns.

1) Avé ogaipec Exovy ioeg pales (m; = m, = m) Kai
bt teg v, kai v,. Na Uroloyioboiv ol tayvInTEg
ReTd iy fhaetiuiy wpoven tovg. Oi £610W0ES (1) kad
3) HETQTpéTTOVTON OTIS:

a) '3 -+ v’ = v vl |

, , (4)
p)u | + Uy =)+ U3 l
*H Mion To0 ouothpaTos Biver:
Vi =
kol -y

3 =

AnaBr), perd T KpoUon f TP oQaipa GTOKTA
T TayUTnTa TOU €lye f Beutepn opaipx TPV &md
Tm" Kpolom kal f| BeuTepn dmokTd THY TaxUTNTS ToU
€lxe A TPWTT.

T &moTEAEOH TOU TIOPATIAV OUAAOYICHOU pai-
VETan g14 Emépevo Teipapa.

216 oyfipa 3-7 P SUo dTodhives aQAipEs ouvbtov-
T P vijpa dméd dva drkAdvnTo onpeio A. “OTav Aipe-
Boly E\elBepes, ouykpovovTal EAaaTiké [ox. 3+ 7 B (B)]
Aiyo Tply &6 THY Kpouam 1 ogaipa I, elxe TaXUTNTA
Ui Mikpérepn &mrd TV ToxUThT Uy TS oaipas L,
kol e, yiati | ogaipa I, &eibnke &mréd Xupn?\mspo
ONMueio EnetBepn &rrd 6,11 1) ogaipa I, H RpoUaT| TGV
O9péiy fray EhaaTiky Kad kevTpikr). MeTd Thv kpoUoT)
ol Bug opaipes &AAagav petafy Tous Tig T UTT TES.
H Ogaipa X, Trijpe TV TayhrnTa U5 kai i I, THV TO-
XUt G, Uy [ox. 3-7p (y)]. To émi &ywe ) tvadhaym
TV TayuthTwy, wrropel vé mioToToinGel &To Tig
Gt"L"\Pc\:ucrsls TGV Vo cnpcupcov AnAabr| S1aTTIOTEOVOUHE
Ot oyfiua 3-78 (), 61 f opalpa X dvupcbnke

Ty 3.7,
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138 Kegddao 3. Mygaviki tév qUATRATOY

o716 Uyog mou BpiokdTav 1 ogaipa T, mpiv &mro v
xpovon kai ) opaipa X, dvuydbnke o1 Uyos Trou
Ppiokotav | ogaipa £, mpiv dmwéd Ty kpolon [ox.
3.7PB (o).

— Avb opaipeg Exovv tig ideg paleg kai 1 pio axi-
viirel. Na dnokoyiolodv of taybrnteg peta tiyv fhaotikn
KpoioT toug.

Té mpdPAnua altd elvar oloiaoTikd 510 ué Td

Tponyoupevo. ‘H TayxurtnTa ToU odpatos Z, elval U
kai ToU X, elvan pndév. Metd Ty kpovor of TaXUTNTES

tvaddocovTal, OmoTE ) ¥y dmokTd ThY TayUTnTa T
kai ) Z; dewnrel (ox. 3-7y).

Mé Ty émpPeBaicoon abrddv ol eiraue, kdvouue
TO mapakdTw melpapa (oy. 3 -7 8):

Ol 8Uo opaipes X, kad X, £youv foes pdles xal elvan
arodhves. ZT6 oyfipa 3 -7 8 (a) Aprivoupe Exeddepn
T ogaipa I, véd ) I, ducavnTel.

‘H I, xabs karépyeron, #mTayivetan &méd Té
Pdpos Tns B kad xdmolx oTiypd) ouykpoleton pé M
opaipa X,.

To darotéheopa Tiis ouykpolosws elvan 1 I v&
dxivnTioel kad | I, v& &moxThoe Ty TaUTNTA TS
L. "Eto1 ) Xy, ué v TayUtnTa ou &mékTnok, &pyi-
Ger vé duePaiver kai pBdver oTéd Uyos ToU PpiokdTav 1
Ly [ox. 378 (B)]. Tt ouvixeia 1) ogaipa I, koTép-
XeTal TEAL PSS TV &kivnTn Tdpa opaipa X, ouy-
KkpoleTon W alUThy ked THV éxTomidel, fvédd 1§ X, &ki-
vntel [ox. 3758 (y)].

Té gavdpevo aliréd émravodapPdverar mohhés qopés.

MepapaTtiké Té& Tapardvae emiPePaicovovTan kai pé
T6 dkOAoubo Telpapa:

TToAMEs Epotes &rodhves opaipes X, --Lg dxivn-
ToUv (ox. 3-7e). Mid Spoia ogaipa I xiwveitan pt
TaxUTnTa U kel ouykpoUetan pé adTés TPOKAALVTAS
KEVTPIKT) kpolon. Metd v kpolon 1) opaipa L &xi-
vnTel, VG KivelTan Tpa ) g pé TaxutnTa v (éon
elxe 1) L).

y) HMiaotiki kpoden. "Eoteo &1 youpe Slo opai-
pEs, mou ol pddes Tous elvon m; kat m, kal ol TayUTn-
Tes Tpiv drd v kpoven B kad 3.

Met& Ty TAQ@TIKY Kpouon ol opaipes B¢ yivouy

I g
[ o
® L Iz
o0 -
Iy. 3-77.
@) Tlpiv &mwd ThAv kpolon. B) Merd i
KpoUoT).

Zy. 3-76.
Merd thu kpolon xiveiton 1) ogalpa oU
mpiv &md Ty xpolon frav dxivnTn.
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3-7. Kpovon 139

fo odpa koi 8& dmokThoouv kowd TaXUTnTA T
(Pxad: 7 ot). Tlowd elven a¥Th ) Ta)UTnT;

2Ty TAcoTIKY Kpouon TO OEdpTIHA SiarnpNoEws
T Hnxavikis evepyeias Gév UTTOPOUKE V& TG EQOpPHO-
B0Upe, dgoU Eva pipos THS EVEPYEIOs WETOTPETTETO ot
eEPUéTT‘]Tq.

Mmopolpe pws vé épappdooupe To Bewpnpa dia- ® l
Mprioes THis dpufis:

Opwij mpiv ano vy kpobay = "Oppj perd Ty Kpovai
my v, 4 myuy = (my b my) v

4 my vy = .'H: U>

n u — Is b I
my o, oy 4
5 Is I3 I

‘H #iowon adTh Avel T6 TpoPANMA Tou UTToAo-
Yiouos THs kowfis TayUTnTas TV §Uo CWPATWY | ’
HET& Ty mrAaoTikf kpouaT). ®

Ey. 3-Te&.
‘H ogaipa £ peTa THY Kpouon) e Tis dxivnTes
opaipes Ly...Xs upetabibe TV TOxUTnTA
s oty TeEAeuTala ggaipa g, tvéd f) 1Bl
OTOPOTE.

Ly. 3.7 or.
a) Tpiv &né 1v kpoUom. PB) Metd v
Kpouam.
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KE®AAAIO TETAPTO

BAPYTHTA — ITATKOEZMIA EAZH

4.1 TIEAIA AYNAMEQN

"Av xovtd of Eva poyvATn Tomofethooune fva
KOUPATI  podakd  oibepo, SiamoThvoupe OTI aUTd
fhxeror &mwo 16 poayviitn. *Emions oTd odwpaTa, mou
PpioxovTen yUpw &mé T [, Eackeitan Suvaun,
oy dvopddeTan Papog TGV cwudTwv.

Zis 8Uo aUTEs TEPITTTAGES & Y@dpos yUpw &rd
T6 poryviitn kel yUpw &md T TH xer Ty 1011
v eEaokel d Sivapn of kaTdAAnAe Kkade popd& Omo-
Ozpa (pahakod oidepo, pada).

Hedio duvapcwv dvopaletar 6 ydpog £keivog, mov
dv tornofctigovpe of kale tou onpeio Kataiinko vno-
Ozpo, ifackeitar o' abto Sovapn.

4.2 TIEAIO BAPYTHTAS — ITATKOZMIA EA=H

“Eva &md Té& mredia Suvdpcwv elvan T6 nedio Bapi-
mtag. AUTS Bnuloupyeitar yUpw &md T T kai 1) BU-
vopn tEaokeiton Tdwe othv UAn. AnAadn, t6 Omo-
Ocpa tob nediov Papbrnrag sivar 4 Gix.

H aitia, mod dnpovpysi o nedio fapvtnrag, dvo-
paletor fapdrnra.

Mot Spws elvan 1) puon TNs;

‘O Nettwv £Bwoe Thv Efynon pé 16 vduo TS
raykbopiag Ehiemg.

Efme 8nhadi) 611 o paleg Erkovron dporpain.

Té pétpo tijg dvvapemg pé tiv omoia pio palo m
Eker @i pale m, (ox. 4. 2 q), sivar avahoyo pé 1o
wvopeve tdv paldv kai avietpogpag avaloyo mpog
th tetphymve tiig droctacig T0VG.

‘H mapamdve  mpéraon dmoTedel 16 vopo til -
naykdopeg EAEEmg kal & TUmros TTou TOPEXEL TO PéTpo
Tfi5 Buvdpews EAfews Glo paldv elvar:

Xy 4-2a.
Ol pddes EAkovran &poiPaic.

| F=k

niy My
N Nipog naykoouion é4¢ewmc (1)
2
r

‘H orabepd & dvopdderar  oralspa nayKoGHLaG
E)Eeng kal fyer Tipn:
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4.2, Medio Papirnrag — naykocpia £AEN

141

k = 6,674 . 10\ m3 kg™ 572

Inusimon: Of péles Oewpouvtar OT1 elvad UAIKE
OMueic. *Etotr Ay dmdoracn Tév palidv eval dTéoTaoT
Ay onueicov. Av Spws T& copaTa fxow OYETIKA
Heydes BiaoTdoss, TOTE adv dmdoTacT AcuPaveTal
M &rdoTaon TEV KEVTpwY Pdpous TGV U0 oWPATOV.

o) Metafory) tijg Emrayivesmg Tiig papityrag (g).
H T Exer pdda. "EAxer Emopévas Tis odes TGV CWHA-
Twv, oy Ppiokovtal yUpw TS, pé Buvoun ToU Afye-
Ta Bapog B (oy. 4-2 ).

"Emeibny t¢ Pépos elvan SGvapn mou doxelTal peTaEy
Wal&y Trapéxetan &mé Tév TUTo (1) ToU véuou Tiis
Taykéapiog EAGecos :

m M .

B S )
(R4 h)?

"Av 1) udla m PplokeTar KOVTE oTHY ETIPAVEI
s s, 10 Gwos h elvar TOAU piKpd SUYKPITIKE pé
v dkriva Ths [Ms kol prropel va Trapo:?\ﬂcpﬁsi.

‘Emropéveos 1) oxton (2) yivetan:

mM
R?

(3)

B — k

Elvon #mrions yvwotd &md Ta mpomyoupeva OTL:
B—-mg (4)

oy - g 1) fmrdyuvan Tis PapuTtnTas.
"And tis oo (3) kai (4) ouvayeTon 0TI
g 5)
gk = (

“Etol SiamioTavetat HT1 ) Emitdyuvon Tis PopU-
Ttas g apTaTal &mé otalepd peyiln Kal yl aUTo
T6 Adyo 04 mpémer v elvan oTaBepr).

Mpdypatt yi& m& pkpm TrEplOYT) AV ot I
Kal yid jukpés OXETIKG UYOUETPIKES BIOQOpES, 1) gl
Tayuvon Ths PopUrnTas  elval npaktika  orabepi.
Mero@arhetan dpews yi& Biagopous Adyous Eels £8G
84 dvagépoupe povo BUo:

— Metafoli) pi 6 yEoypu@ikd whatog.

— Mertafoli) pé 16 Gyog and 1o Edagos.

B) "E&fynen tdv petafoldv.

— Mertafori) tijg Emraybverme Tiig papitnrag pi
™ yeoypupikd Thatos.

Ey. 4-2P.
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142 Kegdlmo 4. Baphrnra — naykoopa £hEn

‘H TH 8év elven agaipa (ay. 4-2y). T4 oxfna
TS AéyeTon «EAAenpoebés ik TeploTpogfisy. Elval pia
oQaipa «TTETAQTUOPEVT)».

ZT1) oyéon:

M

K
R2

N R elvar f) &méoTaon Tol odpatos &md T6 KEVTPO
Tis [fs. "Av émoutvas PpioképaoTe o1dy lonuepivo,
1 R elvar mo peEYEAn &md 8,11 aTous Trdhous. “Etat
8 Exoupe: R) ™ R, > R; fjToi: g < g <eg

‘Emropévess, 660 adbave 16 yeoypapiko nharog, thgo
peyedaver | Emeayvven tijg Popirnrac.

Zuykekpipévar peTpriBnke 1 gmiTéyuvorn of Bidgopa
YE@WYpagik& TAGTY kai Ppédnke:

— Emitayuvon  Tijs PaplUTtnTas oTov "lonuepivd
g — 9,78 m/s2,

— 'Emtéyuvon  Tfis PapitnTas ot YEWYpapikd
mA&TOs (M = 45°) g, — 9,81 m/s2.

— Emiréyuvon s BapUtnTas oTols  médAous
gy = 9,83um/s2,

— Metafori| tijc Emrayivecog tijg Bapdtnrag pé
0 yog and 1o Edagos. ‘H tmitdyuvon g Bivetan aTnV
TPAYUTIKOTNT &6 TOV TOTO (o). 4 - 2 B):

M
(R + h)?

dmou: h 16 Uyos Tol oduaTos &md THY EMIQAVEI
Ths s,

‘Oco  dmopakpuvdpaoTte &wd T EmQavela THS
Iis, Téo0 wikpaiver # émtdyuvon Tis Papirrtas.

"Eton .. Gv ot Emgdveia Tijs [ ETITAYUVOT)
Tiis PapitnTas elven g — 9,81 m/s?, ot Owos 100 km
yivetan g° =~ 9,45 m/s2.

y) Awdbovany Papovg. ‘H BiebBuvon ToU Pdpous
dvopddeTan katakdpuen kai elvar Suvard vé T Bpoupe
TEpapaTIKG pE 1O vijpe tilg otabpng (ox. 4-28),
EnAabny fva oyowi pé wd pdda KPEUQOPEVT oTAV
Grpn Tou,

"Av kpatfiooupe T6 vijpa &md Eva &kASvnTO ON-
HeElo A, TOTE #) BievBuvon ol mraipver dvopddeTon
Katakdpop.

Zy. 4.27.
H tmréyuven Tiis Papirnras peraPddieral
HE TS Tecoypagikd TTAdTos, yiari 1) [ elval
CTTETAQTUT pévT)».

iz

J

Iy 4-26.
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4.2, Tedio Papornrag — meywdapa EAEN

&) IMukvornra kai eidiko Papog COPATMV.

‘Opiopoi :

1) Mukvétra p iveg edpatog hiyetal 0 N hikov
WS palag m dia tod dykou tov V.

Anhady:

— Movaoeg mukvoTnTog :
Lictnpa S.L
m ! kg

= [ kg/m?
i |4 1 m3

Ligtpa C.G.S.
P = le 1 glem?
V I emd

2) Eidwké Papog & Evog ahpatog riyetan to nhikov
00 Bapovg 1ol oohpatog B 61 100 Gykov TV N
Anhad:
B
v
— Movadeg cidikod Papoug.

Listpa S.1.

I N N
& -
s m3
Teyviké Lootnpa.
1k
&= o 1 kp/m3
1 m3
Loetpa C.G.S.
i — Idis I dynfem?
1 em?

Enpeimen : Ol opiopol Tiis TTUkVGTTTOS Kol ToU Ei-
Bikol Papous Bmes B&BnKav, foxvouv yi& TG dpoto-
TeVi) odparta, nAadl Ta& oduaTa TOU EXOUV potd-
Ropga katavepypévy iy iy tovg 6f Ok v OyKo
b smpatog.

Tt Gurifetn mepimTwon T& Opioivra peyédn elven
N péon nukvérnra kol TG négoe cidikd Papos.

WnionoiBrke amod 1o ivotirouto EknmaibeuTikrg MoAmkrg
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Kepahamo 4. Bapbtnra — raykooma EAgn

Lyéom cidikob Papovg kai nukvéTNTAC.
Elvai yvwotr ) oyéon:

B=gm

«

M

"Eotw 6T V elven & &ykos Tou OWHATOS, TToU EXEL

B&pos B kal pdla m.
Ths oxéoews (1) pé Tév

n

2 g
v
E=gp

m
\4

"Av Bicipéooupe T& &Uo HEAT)
&yko V 8& Eyoupe:

(1)

émou: &£ TS £ibikd Pdpos odpaTos kal p 1) TUKVOTT T

TOU CWUATOS.

"Egappoyi).

‘H mrukvoTnTa ToU vepoU elven p = | g/em3. N&
UrohoyioBei 16 eldikd Pépos of dyn/cm? kad p/emi.

Avony :

'Amé T oxtan (1) Exoupe:

E=gp

Mvwpioupe émfons émi 1 p

‘Emropévens &

981 ¢cm/s - 1 g/em?

981 dyn/cm3.

981 dyn.
981 dyn/cm? =~ 1 p/cm3.

Yuvpnipaopa : ‘H mukvdrnTa fvds obdpatos of g/cm3
xal 6 eibiké Pdpos Tou iG1ou odpaTos of p/em? elvan

&piBpunTikés foa.

TL.x. ) mukvéTnTa 100 USpapyUpoy elvan p — 13,6
g/lemi. Tote 16 elbikd Pépos Tou UbpapyUpou B4 elva

£ = 13,6 p/cm?.

NMNMINAKAE 4.2.1

EIAIKA BAPH AIAQOPON LOMATON

(of pfem?)

"Oopio. . ... 22,5 | Nepd . ... ... 1,00

Aeukéypuoos 21,5 | Tayos ...... 0,92 225 -%Pﬁpz?::q
Xpuods. .. .. 19,3 | Metpéraio ... 0,90 1 drpéogaipas
Yopdpyupos 13,6 | Oivémveupa. . 0,79

MoAuBEos. .. 11,3 | Z0Ao EAdrns CO: i 0,0020
"Apyupos ... 10,5 | xAwpé..... 0,8-1,2 | "Ofuydvo. 0,0014
Xahkos .. ... 8,9 | Z0ho tAdrns "Abpas . . . 0,0013
"Opeixodkos . 8,6 | Enpd...... 0,4-0,7 Qwratpie.  0,0006
Zibnpos ... 7,8 ®eAASs . .... 0,24 ‘Y8poydvo 0,000089
‘Apyihio ... 2,7 | EUAo Basla 0,12
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4.2, Tedio Papbtnrag — naykoéopa LGN 148

£) Ziyom tiic yiig. "ATS Ty Eficwon:

E= Kot (1

Hmopoiiue v BpoUue TH péda THs Mg peTpwvTas TV
TTayuvan s PapurnTas, TAY dxtiva Tis s kad
TV T THs oraBepds THs Tayxoopias EAGews K.
TTopoUpe SnAadr v& «luyicoupe T1 [M».

Thv dxriva tfis Mfis 1) Ppiokoupe elkoha ué yew-
BmTlKés HETPTIOEIS, THY EMITAYXUVOT TTS PaputnTas
Tions  edkoAa peTpeovTas Ty mepiobo  alwproews
_Ués tkkpepoUs. Téhos, 1) oTabepd Ths TAYKOOUIOS
‘E]\‘EEWS‘ K Ppébrke pé ) pébodo Tou Luyou Gavendish.
! Quyds airés elvar pid ouokeur] EyKaTooTTHEVT) OF
X?JF‘D tvds EpyaoTnpiou. ‘H onpacia Tou melpduaTos
AT fray HEYSAN, yiaTi pé Th péTpnon Tis oTadepds

?Wokoyioeqxe b1 wovo 1y pdla s Mg ARG wai
U "Hhloy kad tév mAQUnTéY.

— "ApiOunniky Egappoyi.

‘H &xriva s s elvan mepimou 6 370 000 m. H
Mréyuvon Tijs PaputnTas g = 9,81 m/s2. N& Umoho-
YioBel fy p&Za s M.

Auu“ :
Alvoupe Ty E€iowon (1) s pos M:
R2
M g
K

’AVTIKCXBIC‘TDC'UE TIS TIMES:
M _ 2.81 m/s2. (6370 000)% m2

~ 60,5 - 1023 kg.
6,67 - 101t m3 . kg .g2

OT) Métpnon tob Bapovg 1@V coparov. Té Papos
YOS oduatos pIropel vé peTpnfel pé Ty PoriBera Evos
W“UOuéTpou.

b oxfipa 4 - 2 e palvetan Ever BUvapopeTpo. *ATro-
Thelran gmd Evar HETOAAIKS Bioko, oTdv OT0l0 TOTO-
fToUvren 1& dumikelpeva oy 8& Zuyiobouv. ‘O Bi-
e oTnpileTan Tavw of fva EAaopa E peTaAAKS kadl
Q0TIKG, TUoTnua poxAédv M petakivel T Beiktn A
“Tooord of ik Babuohoynuévn kAipaka.

TG Bpcos yiveTan 1) pétpnon Tou Pépous;

. Eore &m TpokelTal vé Luylooupe Evav dvBpwro.

'S Eerdooupe SAes Tis Buvdpels, ol Spouv o’ al-
b (ox. 4. 2¢) kai 016 SuvopdpeTpo.

"n”Drm}

WnionoiBrke amod 1o ivotirouto EkmaibeuTikrg MoAmkig
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146 Kepalato 4. Bapitnre — naykooma thén

Stév Gvlpwo tuepyel TS Pépos Tou B kai 7 dui-
Spaaon N-z Tou Biokou Tou Buvapopétpou.

2710 Suvapdpetpo tEaokeiTan 1) EUvaun f\!:, 1 omola
elvan 1) BUvaun dvmidpdoews Tou dvbpddrou oTd Suva-

popeTpo Kai fooutar pé TN ﬂ'g AnAabn ol Buvdpers

ﬁ: Kai ﬁl elvan 16 ZeUyos dpaon (BuvapopéTtpou Trpds
ToV &vBpwtro) — avtibpasn (dvBputrou Trpds TG uva-

popeTpo). Téhos Umdpyel kal 1 Suvaun T, Ty OTmoia
t€aokel TO Bdmebo 016 BuvaudusTpo.
A6 OAes auTés Tis Buvdpels & BeikTng oy KAipoka

H3S OTUELOVEL TO PETPO TS Buvdpews I_\lb,.

"Av Spws 6 &vlpwtros kal T6 SuvapdueTpo iooppo-
mouv (kwolvtal lgoTayxds i dkivnTouv), ToOTE T&
HETpa OAwv TGV Suvdpewy, TToU Trpoavagépals, elval
T& iBa.

Anhabin:

NN =BT

Ztfiv katdotaon igoppotrias émopéves, Emadn 1)
HeTpoupévn SUvapn N, elvan fon pé 6 B, ) ivBealn
ToU Buvapopttpou elval 16 Pépos TOU oddpuaTos.

Ti @& oupPei épews &v 1) Liyion yivetanr of évav
dvehkuoTnpa (&oavoép), & omolos T oy THs
Luyioews EmiTayUveTan pds TG kdTw pé Emitdyuvan
Yi¢glloxsd=2ior);

2ty mepitrteoon abt padi pé Tév dvedkuoTipa, ETri-

Tayuvetal kal & dvlpwros pé Ty iBia Emitdyuvon ¥
Mdé vé émrayuvlel dpws 1 péda Tou dvlpdmov,
Tpémel va dmapyar Emraydvovea dovapry. ‘H Slvapn

auth) elven f) B — N,.
AnAadi:

—_—  —=

B— N, =my
AUTo onuaiver &1t f) N, { B kal émeid N; = N,

gmeton 611 N, { B.

"Omews elmape o1& TponyoUpeva, TO BuvapdpETpo
HeTpd& T BUvaun N,, | émola oTijv Trpokeiptvn Tepi-
mrwon elvar pkpdTepn dmd T6 Phpos. AnAadn 1)
Loylon Bév 0& u&s Booer 16 &AnBwé Pépos. “Otav
péhioTa 1) Emitdyuvon yiver g, TéTe T6 BuvapdpeTpo

L
\\mmmwm\\m&m\§
]

97,

i ]

B T

Ll

R R R R AR

Ly, 4-201.
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4.2, Iedio Papitnreg — raykoopwe ErEn 147

b Beiyver pndév (AnAadn cdw vé pny Exel Pépos 16
),

— AisOnon tob papoug. ‘O dvbporog aviikappa-
YL 1o Papos tov kupimg @md thv aviidpasn tob da-
Mdou, wave ot dmoio agrnpiletat.

Andadn gtd oynMuata 4-2¢ kai 4- 201 ) 80-
Yoy N, diver v aioOnon tod Papoug.

Emeisy Suws 1) N, — N, 7| aicOnen 100 Papovg
vy qvéhoyn Tpos TV EvéaiEn tod duvvapopitpov.
ETUI v & &veAkuaTnpas ETITAYUVETAl TIPOS TA KATW
hg ¢ sm-roxxuvcm g, TO SuvapopeTpo B& Beiyvel unBév kal
0 OrVe(zmo'rﬂ:ag B4 voumlel mihg Exaae 1o Papog tov, yraTi
OTT]U oVoia ¥yace th Edapog Katm Gnd T@ mOGLL TOL,
TT“BT] undeviaOnke 1 &vtidpaon Tou Samédou Tou TOV
OThipiZe.

’AU(&?\OY& oupPaivel kad pé ToUs EmPaTes TGV TE-
Xty Bopugdpwy. ‘H EAEn TRs Mis elvan dvaykaia
SToys ¢mPaTes y1& v BhgEl THY KEVTPOPOAo ETMITG-
Xoon g1y kukAIkf kivnod Tous yupw &mo T [

TOl kai éxel Bév Umdpyer 1) ¢uTibpaon Tou SaméBou

Ly. 4.28.

2 kai of empdres TV Sopupdpwy alwpouvTat (Exouv
Kage) TV aioBnon ToU Pé&pous Tous) (ox. 4-20).

§) Texvmroi  dopugopor. Oi Texvntol Bopugopol
OX. 4.2n) kivouvtan yUpw &méd T [H Siaypdgov-
TS khewariy tpoyra. H TPOYI& TOUS OTiS TEPIOCOTERES
T Tdhoes elvan EALELYN.

‘Epels 04 Bexfolue 811 # Tpoyid ToU TexvnToU
CPupdpou elvan meprgépeia kikkov, Thy omola Sia-
"Ploer pt duodn kivnon. Mid vé propel Gupws 6 Bopu—
POpog vk kel SpoAn) kukhikn kivnan, mpémer o au-
TD"’ V& {faoxeital Kevipopdrog SOvapn. ‘H o Buvaun
gUTT'] Umrdpyel xai elven 7| Blvapn tilig naykdopiag Er-
Eog,

Mpégoupe Eropévess:

A”"“I”,’ naykooag EAEemg Kevrpopoloc dvvaun
M 2
o — 4 P L S R 7)
(R h)~ (R+h)

‘Amd v tElowan (1) propsi kavévas vé& UTToAo-
Y\(’El Ty duaykala TaxUTnTa, TOU TrpéTEl V& EXE
"US TexunTos Bopugdpos yik vé prropel V& KIVETTAL
o °h<17\n kUkAIKT kivnon yUpw &md T [, metdvTag
° Uyos h dmo 16 £daqog: Iy 4:2m,

WnionoiBrke amoé To ivotirouto EknmaiSeuTikrg MoAmkrg
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Kegalawo 4. Bupitinra — neyxoopa £hén

= kM
: VRI!: e

n) Kivgen mhevntdv yope aré tov "Hiw. Trv

B kivnon ol kdaver Evas TexvnTds Sopupdpos yupew
&mwd T M, kdvouv ol guoikol Sopupdporl yUpw &mé
ToUs TrAaviiTes Kati of TrAcviTes YyUpw dmd Tév “HAlo.

"Etor 6 NeUtwvas Edwoe ma wAnpn &nynon Tis

Gpuovias ToU oUuTTavTos pé TS vOUo TS Taykoouias

EAEews.

0) Eidn tpoxidv dhikeld ohpatog mod Ehketan amod
) I'fj (ox. 4-29).

1) "Av v = 0, fy Tpoy1& elvan edBUypopun (CEAeU-
Bepn wToM). ZTO oyfina elvan f) Tpoyik I

2) Mé wkpn oxeTik& TayUTnTa 1) Tpoxi& Elval
N I kai elvon Ehewwrici.

3) Mé TaxiTnTa ou kaBoploTnke &d Trv Eficwan:

-y

N 11, BnAadn mepipépeia KUKAGU TTOU ypapeTan pé Kév-
Tpo Tt [ kai &kriva THv R | h.

4) Mé mo peyddn TaxUTnTa f| Tpoxi& yiveTon EA-
Aelyn, ToU Goo aUfavel | TayUTnTa, TOOO YiveTal md

[Trapayp. 4-2 ()] ©| Tpoyrk elven

Emunkns (koptruAn IV).

5) Téhos, 6Tav 1) TaxUrnTa Semepdos pid Spiopévn
Tiun, Biaypdesr & dvoikTn Tpoyid, Ty V. ‘H Tpo-
¥1& aUrn elvar Dmepordy kai 16 odpa dropokpiveTal

arnd ™ I'fy npog to6 duaotnpa.

‘H EAdyotn abth dvaykala TayitnTa yi& vé

&rropakpuvlel T odpa &md T [, dvopddeTan tayi-

mra dwaguyijg kai eivear 11,2 kmy/s.

Hpoplnpa. TToco 8& Quyiler avBpwiros pélas 70 kg

oTov mhavnTn Ala, ToU f) pada Tou tivar 317 gopés
HeEyoAUTEPN Gtod Ty pada TAs Mis kai 1) dkriva Tou
11,3 gopés peyoditepn o Trv dxtiva Ths s ;

"Av dvopdoouue B, TS Pdpos Tou dvbpiarou aTd

Aix kai B; 10 Bapos Tou o1ry 7, 0& Exope:

B, — k M, m

s R2,
(1)

;o M; m

R2,

WnionoBnke amod 1o ivotirouto EknmaiSeuTikrg MoAmkrg

‘H &méoraon R +
Bopifouv T4 €ibos TTis Tpox1ds UAIKoU MO
Tos moU EAkeTan &md Th [,

Ly, 4-20.
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4.3, "loopponia 1@V oTEPEDY COPATOV 610 TEdio Bapdtnrag 149

Smou: m # péda Tol dvBpimou, M, f néda ToU Al
M) 9 péZa T#s s, R, 7 éxriva 7ol Ala kad R,
N dkriva s M.

Alcipolpe katd pédn Tis tfiowaoeg (1) kai Exoupe:

B, : M, R? M, ( R, )' (2)
B, M, R2, M, \ R,
Nivouye THv Eficwan (2) cs Tpds By:
2
B, M, ( R, ) B, )
o M; \ R,
r 2 R 1 ;
Elven yvewotd 6mi xl - 317, Rl =Y ka

Bl — 70 kp (dgol  ndla 100 dvbpdmou sivar 70 kg).
"AvtikafioToupe othv (3) T& BeSopéva kai EXOUNE:
b o]
: (11,3)2
‘Anavinen : ‘O &vlpwios pdlas 70 kg, 8& fuyile
O T 70 kp xad 016 A 175 kp.

B -70 kp 175 kp.

4.3 |ZOPPOTTIIA TQN ZTEPEQN ZQMATQN ZTO
TIEAIO BAPYTHTAZ

O& ifetdooupe Bud mEpITTTOOES ooppoTrias TGV
OTepedhy gwpdTwv. ‘H mpdTn elvan | looppoTria ow-
'_'l‘:“Tcov ToU arnpilovrar oTéd EBagos xai 7 BeUTepn 1)
lUoppc T owpdTov ol EfapTdvTal &é Evav aEova.

@) “loopporia copatwy tob otypilovtat 1o Edagos.
10 oipa kei o Edagog Exovy kowvij ma imoedavea i
“ovy tovhayieto tpie kowvd enpeia. Té Tparréll ToU
OXfiperros 4 - 3 o otnpiletan of Tpia WOBIE, fvd TO
TapaAAnAemrimedo ot GASKATEN THY Emedve. H émi-
Poverer, Trov onueicoveTan pé A ypdduo oty kdle
Hicy TepimTeoon, ovouddeTon Basn etypiems. ‘H xaTa-
kéPUCPT] TToU TepvdE &md 1O kbvTpo Pdpous TOU oG-
Horog, repvé kal &mré T Pdon ornpibews kal aTis Bud
TEpiTrTehoers. STis TepITrTdoEs adTés 1) loopporria el
Yo elorads. |

"Av trropéveos Ta cteped chpata Exovy pacm atnpi- ;j JE
Seog kai 1] Katakopuen mob nepvi and o KEvipo Papoug
100 sGhparog nepvi kai and ) Paon ctnpitewg, 1 icop-

e I

Poria givan edotalic. - = P o ‘
1) Babpic aradepornroc. T& mapehAndemiteda ToU [
Xfuaros 4 - 3 B Exouv elorad loopporia. "Otav T& Ly 4-3a

WnionoiBrke amod To ivotirouto EknmaibeuTikrg MoAmkig



150 Kepahaw 4. Bapitnro — nayxoopre Ehén

EKTPEWOUNE KATA ywvia PikpodTepn Tijs ywvias «, TéTe
Emavépyovtal oTNy dpyxikn Tous Bion. "Opws | eYoTa-
Ons looppotria ToU TrapoAAnAemiméSou oty féon I
elvon mé otabepi) &’ 6,11 o1 Bkomy | ) TO TapodAn-
Aemrimedo o1n Oéon 11 Exer peyehdtepo Pabpéd orabepo-
mrag &’ 6,7t orry Oéon L

‘O Babpods auTds oTaBepdTnTas peyoddvel pé T
ywvia a, dnAadn pé 1) yovia oTpogiis ToU, dv THv
UmepPoupe, dvaTpémeTal TO odua. ATS TS oyfjua
4.3 P mwpokUmrTel &t 1) yovia o kol ouvemdds kai 6
PaBuds oTodepdTnTas peyaAdvel, 800 peyaAdvel 1)
tmoavele ompidemg kai doo mé yopunia sivar o
kévipo fapovg tod ocdpatog.

2) “loopporia ogaipog.

— L oplévrio Emimedo. "Av & ogaipa (oy.
4.3y) ompifetan of Eva 6pildvTio Emimebo, TOTE
ogaipa kal émimedo Exouv Eva kai pdvo onpeio oTnpi-
Eews, 1O M. ‘OmoiadrimoTe Spws ki &v efval N Béon
ThS ogaipas, 1) katakdpupn 8 mepvd dmd TO onueio

otnpifews M kai i &vridpaon N 8& looppomei 1
ogqaipa.

Té €lbos aUtd Tiis icoppotrias Tfis opaipas dvopd-
CeTan advagpopn isopponia.

— Xi tyovew imeavew. Mid opalpa TomoBetei-
Tar of SiagopeTikés Béoels Trdvew oThv ETTIPAVEID TOU
oxnuaros 4 -3 6. Zris Béoeis (1), (2) kal (3) Biaxpi-
voupe Tpia €idn fooppotriag Tijs opalpas.

2t Béon (1) N opaipa PpiokeTar ot ouvbijies data-
Oobg icopporiag, yiati loopporel pév oTr Béon avTn,
MG Opws pikpt) peTakivnon Tns B& TV gépert ot Bé-
an 2.

Zth Oton (2) 1) ogaipa PpiokeTon of ouvbfixes eo-
aotafoic icopporniag, ywati &v petaxivnBel Bebik 1
ApiaTepd &Tro T Bton TN, B EmavéAbel TaAL o” alTH).

Téros oty Béan (3) 1) opaipa PBpiokeTan ot ouvlii-
Kes adragopng isopponiog, Smos eimape Mo AV,

‘'Eviwgépovoa  onpeioon: ‘H Suvapikn) évépysia
Ths ogalpas o) Béon (1) elvon peyouTepn &md ékeivn
otr| Béon (2).

levikd prropoupe vé moupe 611 div pa sdxiviry
opuipe perexiveitar of ma Emeavela avicovyi, 0a
ioopponfioel tehikd otd onpeio, mol 1) Suvapiki Evép-

N

~
// \\\\
/
/ /
// //
/}i '}'K /
/ —
/——j"\ ’B //
L2T N A
~
af < #
I
#X
e A
o5 \
5, \
\ \\
N
RIS
/)\ —_— \
: \ B N
K/ \ 1 N
\ )
St AEL 17
B a \ ///_‘
I
Ey. 4.3 B.
W R
N
{

Iy 4-33.
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4.3. 'Ioopponia t@v otepedv oompatwy atd medio fapdtmrag

T8 Ba eivar § mé puepi, dnhadn oté mo yopnio
Mpeio.

B) 'Ioopporia eteprdv copatov moi orypilovial
% dmloveio GZova. Maxpivoups Tpeis TEPITTOOEIS:

— Elotalfg icopponia (Béon 1, ox. 4-3¢). "Av
OTpagei 16 odua of via Oéan, TO Papos Tou B Bn-
Hloupyei porrdy, 1y dmola Teiver vk TS Emavagépel oTHY
Upxikn Béon. ‘H igopponia auth clvan edetadic. N
va §§Gc(pcx?\icouus eUoTaln) iooppotia TpéTel TAVTOTE
V& Eyoupe Tov &€ova tEapTrioews Thvw &md TO Kév-
TPo Bépous.

— "Actafig iooppormia (Béam II, oy. 4-3¢€). To
Bua gy Spyikn Béon looppomel, yiati TS Bapos

kai 7 GuTibpaon ToU &fova TepiaTpoils Exouv
TéU i810 opéa, TO 1810 péTpo kai duTibern gopd. “Otav
c_’u(OS 16 oddpa aTpagel, TO Papos B Bnuioupyel potrt
“S Trpds Tov Gfova TreploTpogiis kai TO odua Gve-
inerar. “H ioopponia TéTe auTh elvan dotaldig xai
UuBaiver mrdvroTe, GTav TO kévTpo Pdpous elval -
Y& &mé Tév &fova EEapTroECss.

— "Adwagopn icopponia (8éon 111, oy. 4 - 3€). ‘Omou-
Nrore kal v TomroBsTiicovpe TO o&dua isoepponei. ‘H
Sopporia vt Gvoudletan adrdpopn. & vé EmITU-
Xoupe &Bi&gpopr igoppoTria, Tpémel TévToTe & &fovas
ApThoews v Trepvd &mmd TO kévTpo Pdpous Tou oG-
“QTOS‘_

WnionoiBrke amod To lvotirouto EknmaiSeuTtikrg MoAmkig




KE®AAAIO TIEMIITO

TPIBH

‘Otav Vo owpata Ppiokovrar of émagn kai T6
Eva KIVEITCL OXETIKG pé TS &Ado, E§aokolvTal duoiPaic
Buvdpes, ol omoies dvmiTifevtal oThv kivnon.

Té pavdpevo altd dvopdletar TP Kai of Suvd- N
el Trov E§aokoUvTan SvouddovTtal duvapsis tpiPiic.

‘H 1pipn Bioxpiveton of gy dhobijocng xai
tmf kviiczomg.

5-1 TPIBH OAIZOHZEQZ

Z€ & EUAvn caviba AT, 1ol mapoucidlst kAion
s mpds TO Ebagos, TomofeToupe Eva vomopx X,
"Av 1) ywvia ¢ elvon oxeTiké pikpt, T6 vouiopa &ki-
vntel (ox. 5- 1 a).

AT’ Soa yvowpilouue péxpl TOpy, oTd oddpa (vo-
pigua) évepyouv Bud Buvdpess, 16 Pépos Tou B kai 1
qutidpaon Tou Samédou N, kabety otd Emimedo AT

Ly 5:1a

‘HB dvahUeTal o F, xai Ty ‘H F, lcoppomei
T BUvaun N kai fy F, 8& Emperre vé dmitaydver 16 odd-
pa Tpos 1O anueio A. 'Agou Suws oTéd Teipapa TO
odua Bév EmiTayUveTar, onpeaivel 611 Utdpyer lon kel

dvTifeTn SOvaun Tpds TV _];3‘ oy Tnv iooppotrel. ‘H

Suvapn alTr T elven 1 tpify oholdiosomc.

Md vé peAeTnooupe kahd alTr T Buvapn TpIPs
OMofnioews, kdvoupe TO TElpapa TOU QaiveTan oTO
oxfua 5 - 1p.

“Eva odpa X elvan TomobeTnuévo mévw o Eva 6pi-
Covtio émimedo. Mé 11 Ponbeia mas TpoyoAias kai

fvds oyotwiol tEaokolpe Suvopn F oTé odpa, Totrobe-
TavTas Bapn aTo bloko A. TTpoobétovtas Bikpopa Pépn
oto Bioko A, SnAabn peraPdrrovras THV TR TS

Buvdipeas ? TapaTnpoupe Té& EEfs:

“Otav 1) 8lvaun F elvan HikpT), TO odpa looppoTel.

Zx. 5.18.

Meyocwvoupe T F kad auveyilel T6 odpa vé iooppo-
el Zuveyiloupe v peyoddvoupe T F. émére perd

WneionoBrke amoé 1o ivotirouto EknmaiSeuTikrg MoAmkng



5.1. Tpipip orwoOnoemg

153

OMS kdrrola Opiakt) T TN, T oddua &pyifel v Eri-
TaxUvetar, AUt épunueleTtal G EETS:

1) "Av F — 0, té1e f) &vriSpaon Tou opiidévTiov

BaméBou mavew oTé odpa elval 1) Suvaun N kdfern
Tpds 16 Bémedo, duriBetng gopds kai ToU {Blou ué-

oy ¢ T B.

2) "Av | F #xel pikpr) oxeTiké T, TOTE 1 QuTi-
BPGGn Tou Samédov elvan 7 TAGy1x Buvapn K. # émoia
Wodleton aTn N kai Ty T.

H ﬁ-icoppowshm &md TS Papos B xal f T &md

B\}unn F“
Meyahawvovtas 11 BUvapn F, ueyaddvel dvrioTorya

K fy T s T, yreer peTaPdAAetal 1y kAfon kal 16

l‘“E"l'PD TS K, &vés N ouvioteox N Tapapével TavTa
OTaBep.

3) *Amd ké&moa Tt TS F xai TOVW, 1 K Tapa-
Héve, otabepny kai ) TpoPoAn) Tns T Taipvel md dpraxn
T,

. H divapy ik ovopaletar tpfi Ohwalnfosog kal,
OTras eiroge, Exel peTaPAnTr Tipn, péxpr wids peyi-
oTg Tipds.

"AtroBeikvleTon 61 ) peyioTn alTh Tipn Tiis TpI-

Bfis elven avahoyn Tpos TNV KabETn ouvioTwoo N

Tijg avmibpdotws K. ‘Emopévas y1& owpata mou OAi-
Baivouy mavw of wd Empdvaix loyUe 1y oxéon:

| T=9y N

‘0 ouvTeheoTHs N ovopdleTal cuvieheatiig tpifiig
61-1601'101:(:); kal tEapT&Ton &1rd TE YA KK TGV OWPATWY
kol v katdoTaon T EmiQavelas TPIPMS.

Inpeioon : 1) Fevikd 1) Tpifny defheTan kupics of

Vwpaies, ToU Utrdpxouv TAvToTE oTiS ETIPAVEIES
é"T'Stqaﬁg TéV BUo cwpdTwy. [’ aUtd of Aeies kal oTIA-
Tvég Emedvees Epgavidouy TTOAU  pEIPEVO  OUVTEAE-

. T
O TpIPfs dAiabrigecas. 2) "Emedn 1 = o & ouv-

WnionoiBrke amod To lvotirouto EknmaiSeuTtikrg MoAmkrg



154 Kepahaio 5. Tpfin

TeAeoTns TIPS elvan kabapds apiBuds odv TmAiko &Uo
Buvdpewy.

'Epappoyéc.

1. Z16 kekAipévo érrimedo ToU oyfpaTos 5- 1y To-
moleToupe fva odpa. MeyoAwvoupe TH ywvia kAi-
gews ¢ kai SiamioTvoupe 6TI TO olua dpxilel v&
KiveiTan, otav ¢ = 307

Né& Grrohoyrofel & ouvtedeotris TpIPfis dAlofnoews.

Avon :

Té odpa 8& dpyloer va xweitar, dtav 1 F, yiver
EAGy10Ta peyaAUTepn Go v T.

*Epels 6 BexBoupe &Ti:

E,=T 1)

Té pérpo Tiis F, Spws Siveton &mwd 1) oxton:
F, = Bnpg (2)
*Emrions T=nN (3)

Gmou 1 6 ouvTeAeo TS TRIPTis dAioBrioews.

Téhos 16 pétpo Tiis N Sivetan &mrd T oxéon:

N = F, = B ouvg 4)
"ATo Tis (4) xai (3) wpokUTrTE:
T= n B ouve )

*ATo Tis EGiowoeis (5), (2) kal (1) TpokUTrTer:
B nue = n B ouwve
kal epp = n (6)
’Eme1bny ¢ = 30° = n = e¢ 30° = 0,58.

‘Anavinen : ‘O ouvteheoTr)s TpIPfs elven 0,58.

Iqpeimon : "ATo THY TponyoUpevn Epappoyr| oup-
mepaiveTan 6Tt elvan Suvatd pé ) Porifeia ToU kekAl- -
pévou EmimréSou v& Trpoobiopifoupe TEIpapaTIKG TO
ouvteheoTt) TPIPTs SAobnoews TEY cwpdTwv.
2. Zdpa dhioBaivel ot SpilovTio tmimebo. ‘O ouv-
TeEAEOTNS TPIRTs OAlobnoews dvapeox oTé odpa kal
a0 OpiLovTio érrimedo elvar 1 = 0,2. "Av kol oT1-
yut) Té odpa Exel TaxUTnTA v, = 30 m/s, v& Uroho-
yiofei:

a) Metd dmd mdoo ypdvo 8& otaparioe 16 add-

WnionoBnke ammoé 1o ivotirouto EknmaieuTikrg MoAmkrg



5.1. Tppqy orwebnoemg 155

HX kai Troco Sidotnua 6& Biavioer uéypl v& oTopa-
o,

B) TMéon elven 7 dmcoeia évepyeias. ‘H pdla ToU
Sparos elvar 2 kg.

Aden :

o) "Yrokoyiopdg peyictov SracTtipatog S, kai pe-
flaton ypovov ty,.

"Omrws paiveTal 016 oxfipa 5 1 & | ouvioTwoa N & - il
l°°ppo1'reT 16 Pépos B: ;
BN =¥ o
‘H ouviardoa T elven 1 i) Tiis TpIBfis SAloBroews e =L e
kal eluen dxpiPéds tkefvn TroU EmPBpadivel TO oddpa. 5 S Hey.
‘O ypdvos péxpl TO KIVITO V& OTOPATTOE! lyuey kal
Ly. 5-16.

6 dvtioToryo SidoTnua mou B4 Biavloer S, Bivo-
YTou &md i é€locoes:
D,
Ligy = 2 (")
y
: Vo2
kol Shy — (2)
2y
Orou: y f EmPpdduvon ol TpokoAel f TEipfy T
TS odpa.
‘H y &lveton &md Thv Eiowon:

i (3)

m
"Erions T=nN (4)
Smou: n & ouvteheoTns TPIPTS.
Oi tEiooss (3) kai (4) peTaoynuortifovton oTis:

N
e (5)
m

*Atrd tis tEiowaes (1) kaf (5) mpoxiTrTel:

Ug M
Ligy = n N (6)

kai &md Tis tiowotls (2) kai (5) TpokUTrTEr:

v m (7)
2 n N

Suey =

WneionoiBrke amoé To ivotirouto EknmaiSeuTikrg MoAmkig



156 Kegpakato 5. Tpfin

“Eleyyog drastaotov.

Mé okomd va Boupe, &v &md TAeupds SixoTdoswy,
elvar opbés ol E§iowoeis (6) kai (7), k&voupe TéV &kd-
Aoubfo EAeyyo:

[Suf:'r]: [L]

{[uw] [T]

[vw] = [L]-[T1]

[m] = [M]

[n] = dbdidoTaTo péyebos

[N] = &uvopun=[M]-[L][T2]

‘Etropévens:

Vom | [L}-[T“}M e
nN [M][L][T2] ‘

o v, m = [LEE[T2][M] LT = e
2N [M][L][T2] |

PATd Tdv BAeyyo Aoimov, TrpokutrTel &T1 ol tfiow-
oels, &md TAeupds BlaoTdoewy, elvan opbés.

Yoompa S.L

Yo =30m/s; m =2ke, W =02
‘N=B=m g=2kg- 981 m/s2 = 19,62 N.
TAvVTiKatdotas).

302

tyey = =~ 153s
T 0,2-19,62
Spey = 303 : 2 =3 229 m.
2.0,2-19,62

"Anavinon : ‘Qore 8& oTapaTioe peTd dd Xpovo
15,3 s kai B Siawvoer péypr ToTe BidoTnua 229 m.

B) “Yrohoyiopog tijg andiaag fvepyciac.

‘H dvépyeia mou yxdOnke elvan dxpifdds 1) kivnTikn
EvEpyEl, TTOU ElxE dpYIKG TO odpa. AUTO, yiaTi 1 Ta-
XUTNTa Tou owpaTtos TeAlkd pndeviobnke. ‘H dmdieia
Emopévs Evepyelas 06 elven:

A mu2,
2

THyv 161 Tiun) Ppiokoupe, v Urodoyiooupe 16 Epyo
Tiis TpiPfis, TO oOmoilo elvan  ketavaiiokdpevo Epyo,
Eeidn 1) TpIPn T wai 7 HETQTOTION TOU OWMATOS
oxnuaTtitouww ywvia 180° (ox. 5-1€).

S hEY

Ly 51 &
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- AMGOEIEN : Acpp = T Spey o0V 1807 = — T Sy
°Tou: AL — Epyo TpiPfis.
TAMG T=nN 4
v, m
Kai by o )
mi 2N

Amd i E1ocdoels alTés TTPOKUTITEL:

Zom 1
App =—n N ; T mul,
Ul

Lbotnpa S. 1.
- 2 kg, v, = 30 m/s.

"Aviikaraotaon : A - ; - 2302 — 900 joule.

Inpeioon: ‘H fvépyeia moU yavetar &md Tis Suvér-
Herg TPIPTfis pETOTPETETON OF Deppotnta.

32 TPIBH KYAISEQS

' 'O kUAwSBpos Tol oyfuaros 5 - 2 a (a) igopporel-
@it T TepimToon ) &vTiSpaon ToU Samédou

N kai 16 Bépos B elvon Buvdpels oy sxouv KOO Qopiq,
u“”'lef‘rn @op& kai TO 810 pétpo, kai yr' auTd & Ki-
W8pog igoppoTred.

Z géon B, 1) Blvaun F Teivel v petaviioel TV
k"")‘l\fﬁpo Tpds T& Se€id. Zuykekpipéva, 1) Suvaun auTT)

E‘EUUKEI potr) g Tpds TO onueio oTnpifews A Tou
k\")‘l\r'Bpou kad ) pormy aUTh Telver vé oTphwel TOV
KUAWGPO yUpw &md 16 A (xUAion kuAivBpoov). TTpo-
KT Bcos Erol ik TTapapodppwon Tou Samébou kal

lfs"'(’fTO'Tncrn s &vmiBpdoews N Befiotepa &md ThHY
IPX kT Béam. Anpioupysital €101 fva LeUyos BUVAHEWS
NB roi sywalou 1) porrt) vriTiBeTan oTHY KUAMGT) TOU
"AivBpou, BnAadr dvTiTiferan aTr porr Tis Suvd-

Meays B s Tpos TO onpeio A, “Oco peyahdvel 7 BU-

:&“71 F, yeyaidver 1 porn tns Fr kai mapdAinAa

fYohdver 1) &mréoTaot L. “Etol éxoupe iooppomia po-

Ty« @
Fri=N=B] ' (1) Iy 5-2a
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Né& kol Opeos Tipn TS F T::, TO | Traipvet
TV Mo peydAn Tipn. Mé& Tipn Tou T—) F. ) porrf) TS

Buvapews it éEouBeTepcovel T poTrn TS N.

‘H peyaduTepn Tiprn, o prropel va Trépet 1) dro-
otaon [ (fiey) OvopdleTton ovvieheotig tmpils wvki-
arog Kkal foyver:

Foiti =Nl (2}

*ATd T Tapardvw ouvdyetal 811, éTav T& G-
perer kuAoU, Utrdpyel potrt] ou Teivel véa E§oudeTe-
paael TNV kUAlon alTh. Ymdpyer émopéves tpipi
Kvhigemc,

THv t€icwon (2) propoUpe v T1) HETATPEPOUNE OTT
HopQty :

— N (3)

*Av oT1év &fovar tvos kuhivBpou TroU kulieTan é§a-

okfooupe SUvapn F'l'cm kai duTifetn pé Trv }_T, b k-
Awbpos, iooppotrei, BnAabdt| 6 dfovas Tou kiveiTal igo-
TAYGS.
— Mé 1év TUmo (3) pnopoipc V@ mapacTiGOVHE
v gy kukioccwg adv tpifiy dhwalijocwe. "Evor:
Mé v okiclnan ioyuel 6 TOmos: 7=y N

Mé v kOhion loyle 6 TUmos:  F, e N.
r
o o~ ¢ i e T s
Oewpovtas THv F, dvrtiotoryn Tiis T xal 16 ™ N Nz~ -
r F;

1
dutioToiyo ToU M, WopoUpE v& Toupe &t 1) tpifn /l : _
Kviicewg avupctoriletor oav tpifi dhialiocome. Z /’§ G

TT.x. "EoTtw 8o owpata pé 16 {810 Pdpos (ax. 5 - @

2 B). T éva dhoBaivel o1é Bamebo, v TO dAAO KUAG
(xer Tpoyovs). Kai té& 6o kwvouvTan fooTtayds, yrori

tEaoxouvTal ol Suvdpelg ﬁ kal T—“;, ol &mroigs fooppo-
Trouy, N TpwTn TV Tt dholijceng kai 1) delTepn
TV TP kviiccwc.

loyxbouv ETropévas ol oyéaes:

Ztrv mepirTwon dMobnoews: F; — n N ® :
I Zyx. 5.2 p.
Sty wepimrwon kuAoews:  Fy, = M N ‘H 1piPr) dMobiioews elvar oAy peyahdTep”
I amd Ty TpIPR KuAioews.
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159

1,1":-1

2 . ¢ v
EWE\BT'] TO TrnAiKov glval ravToTe TTOAU pKpO-

n
T &mrd To m, Emetan &m R F, ( F.

Anhan, W tpifiy kukiceme Eovdeteplvetal ciikoka
Kl v qirs Bpfikav Téoo pey&An épappoy of Tpoxoi.

Inpzimen. "AmodeivieTar TEIpapaTiKG &T1 1) TPIRY
?)\‘UGﬁUEws eiven &veEdpTnTn TS TV TAXUTNTY, EvEd
T\’Tm@ﬁ KUAigEWS peyodovel pé THV TayUTnTa TOU
Quaros oy kuAieTan.

. a) Ti copaiver pé tiv kivien £veg oyfpatoc.
97w §m Eva auTokivnTo dkivnTel. ME T AciToup-
qu Tiis unyavis t€aokoUpe TpowdnTiky BUvaun oTis
POBeg Tou, 1) Omola Ao TN W& pepik EGoubeTepc-

Vgy 'fm:‘r

TV TpIPY kuAlgews ( N) kai &mwé THY
X r
QM"] v émrrayuvel. “Opws 1) TpIfn) kUAicews peya-
‘:"“’El Mé TV ToxUtnTa ToU avtokivhTov. "OTtav 7
U"’Gun Tpowlnaews yivel fon pé v TPIPT KuAicews
M:T N), TéTE TO aUTokivnTo KIVEITON Of Op1lovTIo
8?‘5110 looTayds. "Av unbevicoupe TN SUvapn Trpow-
T_“"'ews, T6 aUTokivnTo deou Biavioel Eva BidoTnua,
« OTouaTrioel. "Av Spws TaTnoovpe TO ¢pévo, ol
"POYol Tol atToKIVTOU BV TEPIOTPEPOVTAL, T& Ad-
TIX& Tou dhioBatvouy oTé BBdaTpwHA ol TpIPés OAI-
fioecos dvapeon o Adomiya kal oT6 68SGTpwHA
Val mwopy peydhes (Leydhos ouvTeAeaTns TpIPfis oA
Ueﬁcswg) Kai TO aUTOKIVITO OTaUXT& TTOAU ypriyopa
(Ppeviper).

el

B) Karavaiwokopevn ioyig and advtokiviro mod Ki-
vf:iml icotayds. "Omws dvagépope, éTav éva aUTto-
Ko KeiTan {ooTaydds, 1) pnyavi) Tou mapéyel loyxu
& g €EouBeTepaoel THY ATTMAEIT IoyUos, TTOU OPeile-
T oy TpIPT) KUAioECs.

: ’OvOuc’xCoqu N v loyU Tiis unxaviis, Fo v TpI-
I KUAfoecos kad v THY TaXUTITA TOU adTOKIVATOU.
_Té ipyo A mou katavahiokeTan dmd T TPIPN
X elven :

A= Fox (1)

& el .
TIOU: x 1] &mwéoTaon KaTd THY OToia PETAKIVEITAL
QUrtokivnTo of Xpovo t.
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"Av  Biaptooupe v Eiowon (1) pé TS ypdvo t
Tou Trépaoe, 8& Eyouue:
A X
S e (2)
‘ ‘

A
"AMG - = N = {oyis Tfis unyaviis,
t

X ; .
- = U = TaYUTNTX TOU QUTOKIVT)TOU.
t

‘Emropévars 1) Eflowan (2) yiveton:

N=F°uf
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KE@AAATO EKTO

EAAEZTIKOTHTA

6.1 EAAZTIKA ZQMATA — TTAAZTIKA ZOMATA

1) "Av ompdoupe Eva YoAUPpdivo Acopa (o).
'6' 1 o) pé 16 BdyTUho TOU XEPIOU MaS, TAPATTPOUHE
oT 1 fAaopa TapapopemveTal. AV GTOPOTT|TOUHE
V& 14 omrpoyvoupe, TO EAaopa ETTaVERXETAI oTnv ap-
Xkt Tou Oéom.

2) "Av TTapoUpE M opaipa o mAcoTeAlvT Kal
;ETncu;;rlecrouus pt 1O SdyTuAd pas (o 6 113(3_ Q &\\

papopeoveTal kai 1) TOPaPOPPWaT) TP
Héver kol &poU oTapaTroouuE va TR oupTiEGoUpE.

"And Té& Tapamdue TEIPGPAT, TPOKUTITEL &1 T&
SWpuaTa Tapoucidlouy BIapopETIKT cuUpTTEPIPOPS OTIS
TapapOPPULTEIS.

Té odhpata, §mws T6 FAQoUa 0TO TPMTO TEIPAUA,
ToU Sray TTdyouy vd UTTapYouv of BUVAEL Tou Tpo-
KaAoUy Trapaudp@owoT, ETTavEpYoVTal 0TS GPXIKO TOUS
OXfiua, évopdGovTon EhuSTIKG GOpUTE. T& owpaTo,
Smeos f opaipa Tou BeUTepou TrEIpduaTOS, T& OTOIX

laTnpoly THY Topaudpewon kol peTd TAY &Tropd-
Kpuvor Tijs Buvdpews TToU THY TTPOKAAETE, dvopddovTal

Iy, 6-1a.
Té fhaopa tmavépxetan aTtiiy &pyikhy Tou
ftom), &V OTAUATIOOUHE V& TO OTrPWYVOUHE.

TAOGTIKG GOPATH.

6.2 NOMOZ TOY XOYK (HOOKE)

‘O véuos ToU XoUk &op& TG EAAOTIKG OLMPATX
kai iaruTreoveTan dos £67s:

00 rapapoppOeaig otd ELacTikG cOpOTA givon ava-

Oyec mpoc tic EEuokolpeveg duvapeig i pornic.

"Eto1 oTd oxfjia 6 - 2 o, TOpOTTpOUKE 471 ol Emi-
Mnkivoes 016 E?\q"rnplo () kai 016 EAaoua (P) fi A
Ywvia ortpogiis ¢ Tou dATnpa AB, glvon  GudAoyes
Tpds Tis Suvduels 1 Tis portres, GVTIOTOIX, TToU  Tig
TpokaAOUV.

‘loyuer AorTov:

Bl
* Ty 6:1 B
M = Dp ‘H mapauépwan Tou Tpokdhese TO Bi-
o kTUAO, Trapapivel kal dpou oTAPATHOOUHE
Omou: D # kateubuvouoa SOvapn Tou #haTnpiou 7 v& TO oUpTIEGOURE.
Dugiij 11
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162 Kepaharo 6. "Elhaouxotnra

TOU EAdopaTos kai D* ) kaTeubivouoa POTIT) TOU OTrEl-
poelBous EAaTnpiou

a) 'O Nopog 100 Xobk ortov Ehkvopo. IT6 oyfipa
6 2P éva oUppo XaAUPSEIvo OTEPECOVETA OTH WX Tou

Grpn. ZThv &GAAN dxpn Efaokeitan i duvaun F, n
omoia TS EmiunkUvel kaTd X.

‘H émpnkuvon évés olppatos SvopddeTar EAkuopdc,
MN& Toév Urohoylopd Tijs EMIUNKUVOEWS X oTOV EAKU-
OHd, XPNOILOTIOIOUNE TV TUTO:

!l F F

e =
E § D

émou: D 1) katevbivovaa ovapn oUppatog, F 1 &U-
VaUn rou mpokodel Tov EAkuoud, [ T ufjkos ToU oUp-
Hatos, S 16 EuPabov Tiis SiaToufis Tou oUppaTos kai
E & ouvteheoThis moU SvopdleTtan pétpo EhaoTikOTNTOG
i pétpo o NModyk kai yopaktnpiler 16 YAIKS,

MNa to XSAuBa 16 pétpo ENaoTikéTNTOS Elven 2 . 106
kp/em?2,

Inueimon: Ta Uypd kai T& dipia elven tAaoTikG,
yiori Stav avgrooups THY dokolpevn o aUTd igon,
& &ykos Tous Mikpaivel kad dtov T& éravapépoupe oTis
TponyoUpEves ouvBijkes Titoecws, & Oykos Tous ETravep-
XETaL 0TV &pYIKN TOU Tiuf.

B) "Opro Erastuikdtmrag — "Opro Opavosws. ‘O vo-
Hos ToU XoUk loyUel yid oplopéva Spia TapapOpPLI-
gewv. "Av UmepPoupe adtd Té Spla, TOTE, perd THY
TAPAUOPPWOT), T& ohpaTa bév FTTavEpXOVTal OTHV
&px 1k Tous Béon. Td Spio autd TAPAUOPPADTEWS OVO-
ualeTan Gpro EhactikdTnrac,

"Av Emipeivoupe oty TOPAUOPPOT] TV  EAa-
OTIKGV OWPATWY, KETTOTE Opavovral. Té dvrtato
aUTé Spio TapauopPhTEws dvopddeTal Gpro Opadecog.

® 3
Tr'.-;'
'
(\ i
\\\JM
A ~J%
~
=~
®
Ix. 6-2a.
N
¢
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YAPOESTATIKH

-1 KATASTASEIZ TON SQMATQN

H UAn tpgpaviletan of TpEls KQTOOTAOELS, T OTE-
PE, Ty Uypn kai TV dépra.

Loy orEpel] Kataetaon, k&be odpa EXEL SpIoPEVO
OXfua kol oraBeps Syxo.

; Lty Oypi| ketdotacy, kdBe oodpo ExEl atabepd
O}}’KO. Bév Eyel Gpws Opiopivo oxTua, GAAG Traipver
O oxfiua ToU Boyeiou oTé Gmolo TomobeTEiTal.

Ly aitpe Katagtacn, kdfe odpa oUTE OpIopEVO
OXNuar Eyel, otre oTaBepd Syko, GAAG Telvel ouvixala
v& KaTaAdPel peyoAUTepo OyKO.

T& Uypd kai Té &épia Aéyovtan kai pevetd, yiari
6 oxfiua Tous SAANGLEL E0KOAGL
. 2 autd T KepdAaio B84 pds &mmaoyoAnoouy TA
Yyps.

O& kévope mpiTa Eva meipapa:

Méoa o* fva Boysio (ox. 7 - 1), o EXEl TOIXWHAT
Iro]\\', oTeped, pixvoupe vepd kai TG Kkheivoupe pé Eva
UPoko E. *Av tEaoknoovue SUvaun T o6 fupoho, B4 =
TepaTnphooups 811 Bfv pTopoUpe va EACTTWOOUME  #H
T Syko Toi vepou, &v ) Suvaun bév elvon UepPolika
HEYEAn. TS 810 TAPATT|POUME GV GUTIKATAOTOOVHE
T8 vepd ué &Ako bypd. M’ almd Adpe bT1 & Uypd elvan

Suuricota.

=
F

. Ity mpayuaTikdTnTa T& Uypd Sfv elvan EUTEAGDS
SOUpTreora. Té bypd mou Sév oupmilovTal oUTE 0TO
Adyioo, SvopddovTon idavika Dypa xai odv iBavik&
b Becpoupe T& TpaypaTikG Uypd kard 1) fecpnTi-
KN kraon Tév gavoptvwy Tis YBpooTaTIKTS. £y 7-1.
: A’ Soa eiape TapaTéue oupmepaivoupe 61 TG

YYp& elvan: «) "Aeuprmicota. B) Pevotd.

7.2 THESH

216 oxfipa 7 - 1 4 &ovapn F tvepyei évew oTd Ep-
Podo kaf peropipadetan o6 Uy po.

"Otav orekdpacTe Spbiol, T6 Papos pos peTaPipd-
Cetan oré méApaTa, Té& dtoia Glouv To Bamedo [oX.

72 a ().
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‘Otav xTumoupe fva kapei, TéTE aUTd peTagépe
Hi& BUvan 0TS UTIKEiEVO TTOU TPOKEITAN VX Kap@uBel
[ox. 72 a (B)).

27 Ohes auTés Tis TEpITTEOGES Aépe OTI 16 Eva ahpa
tEaokel mizon nave ot drdo.

"Opws 16 dmotédeopa adTdv TGV Suvduewmy ouVT)-
Boos Bév e€apTdTon pévo &mé TN Buvapn, ARG kai d1rd
T6 EuPadov Tiis Emgdveias, otV OToia évepyei 1) BU-
vapn. "Etol Pubifetar oTéd 16w Srolos popd Trarrou-
Tow (MKpo EpPadov émedveias), Gév PubileTar Speog
&v gopd xlovoredida (ueydho EpPaddy émedveias).

‘H &Enynon elvon 6mi, dvéd 16 Pdpos, Emopéveos kad
7 Suvaun ToU peTapépeTan &d T& WoBlar 0TS Y1ovI,
elval 1 1B kai oTis Bud TeprTTOEIS, aAAGLel kdBe
gopd TO EpPadov Tiis kowis Emigdvelas Tou dvBpcaTrou
kai ToU Yloviou.

& v é€nynon gawopbvev cdv 16 mrapamdve
elodyeTal éva GAAo Quoikd upéyeflos, TO Srroio Gvopd-
Ceron mizom.

‘Ovopdgope nizon P of fva onpsio mic imeaveiag
0 mhikov tilg dvvapcmg AF, mod dokcitum kabeta of
croyai®on imeaveie AS (f) omola mepihauPdvel TO
onpeio) dua tob EpPadod tilc ororgEiGdove Empaveiag,
brav to EpPadov alté teiver otH pndév. Tty Tre-
pimTwon auTh, SnAadn &tav 16 AS Teivel oTé pn-
8év, T6 mnAikov AF/AS mapioTévetan pé T oUpfoio
dF/dS. ©d eivan Emopévess:

I dF

‘p

[ o
dS
Ma va Uroloyiooupe THv Trieon, ol &okelten
o’ OASKAN PN TV Emigdvela S, TTavw oTHv doia EmBpa

KaOeTar SUvan f"(cx, 7.2pB), UmobéToupe, auvrifios,
6T ) Buvaun koTavéueTal dpoidpopea o’ SAn THY
Empdvelc OTOTE 1) Tricon PpiokeTal &v Bironpéooupe
™y F 8i& s S, dnAadn:

}
[fe ==

Ao T oxton alT mpokitrTel 811, S0 Mo MIKPT)
elvar 1 émpdvela Emagfis, Téoo IS peydAn elvar 7

i

Ex. 7-2 a.
a) ‘O avBpwos é€aokel mieon oTé Sémedo.
P) Té rapei dokel peydAn wieon o1é Same
bo yiari Exer pikpo EpPabo Empaveias otd A
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‘——_—

Trlecm o tEacxeitan. ‘H peydin Trieon Aormov elva
N altia 1ou & &vbpeoTros, STav gopd TamoUTalq,
PubiZeran oo X10v1.

— Movadeg missog.

L’l')mm.lu S.I.

™

fm AT VAP
5 m? aS

Teyvike choTnpHa.

= . s
e _[_ i kp
kY m?

i Ex. 7-2 b
— "Alleg povadeg méosng:

o) Listnpa C.G.S.
okt
S

P = I dynfem?

kp
BYIlar =1 TEYVIKY OTHOGPAIPE / =
om?
Y) 1 Atm = [ pvouci atudopaipa 1,0336 at
['O &piouds Tis quaikiis drpdogaipas yivera
T mapsypago 8 - 2 (B)].
8) I torr i FmmHg. "H povida avtij loobtal pi Ty
nican mov dawei auily Ddpapyipov Gyovs I mm.
€) I Bar — J0SN m? xai Im Bar — /1000 Bar.
MeTal Tév povdBwy at, bar ioyuouv ol oy£oEIS:
I ar 0,981 bar 7§y 1 bar 1,019 at.
1E‘P(lp|10~,'r'1.
TS méApa tvds dvBpamou Pépous 80 kp Exel Fmed-
VRl 40 ¢m2. Né& Umohoyioel f) rieom ol Efaokel
OT6 BdmeBo, étav & &vBpwiros gTnpifeTal pE TO EVA

O8I,
Aoy :
bV  t F . .
Vhpwva pé Tov TUTTo P s £XOUME :
il 80P 2 kp/em? = 2 at.
S 40 cm?

Emontvess o1é Bémedo iEaokeitan wicon 2 at.
5 Duoiké eivan, Stav & &vbpwtos oTNPIETON BE T
U0 o8, 1) Trieon vé yiver 1 at U Ty mpolmddeon

611 14 tuPabov TéY BUo TEARATWY & elvan T 1610,
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166 Kepakavo 7. "Ydépoatatniki

7-3 AIEYOYNZH AYNAMEQN TIOY EEAZKOYN TA
YIPA

"Av Eva Boyelo pé Tpures (oy. 7-3) T6 yepiocoupe
B Uypd, kai E€aoknooupe Trieon pé TO EuPoro E, 84
BiamoThooupe 611 TO Uypd EkTivdooeTan &mo Tig
TpUTrEs ToU Boyelou mréwvToTe kabeta Tpds T Emigd-
VEIG TOu,

Meviké y1& & Uypd loyvel 1) Bepehidodns dpxn Tiis
YopooTaTikijs, 1) émola Aéer &Ti:

Oi dvvapseig, nod tEaokolv ta bypa nave atic tm-
paveieg, cival navrote kabeteg o avtic.

7-4 EIAH TIEZEQN TIOY EZASKOYN TA YIPA \_/

“Yépoostatiki micon). £y.7.3.
316 C,'Xﬁpc( 7.4 a éva EOXEIO EXE\ l'.lyp(’), 76 &moio Té vepd ExTwdooeTal ké&BeTa Tpds Th TO!
looppomel. “Eva £uPoro E taokel Trieon o6 Uypd x@uora ToU Boyeiou.

(P ; ) Té pavopetpo M (fva Spyavo ol peTpd

Ty Trieon) uds Seiyver Ty aricom, mou EcoxeiTan

o6 onpeio A. *Av pnSevigoupe T SUvaun F kol Bew-
pnooupe 16 EuPolo ywpls Papos, TOTE TO PaVOLETPO
pas Oeiyver kcmrola évbeifn, Emopévws xkdmola TrieoT).
‘H ricon alr) dgeikerar povo 616 Papog tod Hypod xai
SvopdleTal DdpoataTIKY micon.

"Av 1) F)\C’Iﬁﬂ ké&mrola Tipn, TOTE 1) EvBeifn ToU
pavopéTpou M peyaddovel. AUTS yivetan, yiori TrpooTi-

feten oTv UbpooTaTikn Trieon 016 onueio A kai 1

mieon Tis Buvdpews F, 7N omola peTaPifddeTan dvai-
AoiwTn péow ToU Uypol o’ SAa Té& anuela Tou (&pyn

Tou Pascal, mopayp. 7-7).

"Av Bewprigaupe 611 Tévw &md 16 EpPoro E Umdp- :
XEl O dTpoopaipikés Gépas, TOTE 1) EveiEn ToU pavo-
pETpou Eelvan TS peydAn &md Thv UBpooTaTiky Trieom, = A @M
yiari o' abt (Thv U8pooTaTikd Tieon), TpooTifeTa
1) &rpcogaipikt| Trieon, SnAabn 1) Trieon mwou éEaoke
| dTuoogaipa oTiv Emgdveia Tou Uypou.

'ATO TG Tapatrdve  oupmepaiveTal &Ti: @V to-
robetijgoupe puav Emeaveia péca of Oyphd mod icop-

| z Xyx. 7T-da.
porel, tote kabe onpeio tng Siyerar Hvo EibdVY mé- \H oo il 16 A sbai Bpsiou. i
ag. 'H ma siver 0| iEotepixi nicon, mod Emkparsi “Y8poorarikiis miéates kel Ths miaecs oV
navo and Tiy Empdavela 1ot Dypold kai 1) omoia petafi- Tpokael Ay Bovayn F.
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7.4. Eién miceav nol tEaokobv td Dypd 167

Pilera dvalloiotn péco toil Dypol of Gha ta onpiie
OV, kai 1§ LAy eivar 7 DéposTaTiki mizon, 1| Omoia
S9ciderar o1 papog tob Hypol.

 ®) @eprbdng vopog tiig Ydposratikile. "Omeds
Wagtpape, ) Trieon 1 omola SgeileTar aTé Papos

"{65 Uypol ol icopporei, GvopdleTal LBposTATIK
Rlaon'

Aamiordveran mepapaTikg 611, 600 O pEYGAN
fvan dréaToaon Evés onpeiou &md ThY EAeVBepn ETTi-
Vel Toy Uypou, Togo o peydhn evan 1 UdpoaTa-
TN Tr{eon, ol Efaokel 16 Uypd o aUTG TO OTpENo.
" "Eto1 ovd pavépeTpa My, My, Mykad My (ox. 7 -4p)
EXoune Bi&popes EvBeiteis.

To HovopeTpo M, Belyver Thv &tuoogoupiki| Trieon.

& &\o pavépetpa Belyvouy T6 &bpotona Tis GThO-
OPaipikiis mitoews, 1) Omola yi& GAa T& HCVOHETPA
e i1, kal s USpoaTaTikiis iégecs. ATIO TS
éUSE{EElS &Y pavopétpwy Pyddoupe Ta EEfis auuTrEpo-
Ouarrg:

— T& pavopetpa My kai M, Befyvouv Ty 161t Ev-
§51§n Kai froptveos ato oo Padeg ibaoksitar 1 idwa

POSTaTIKY micon.

— Té pavépetpo M; Beixver ueyohuTepn Tricon &mo
T? M, kai émoptves 1 U8postatiki] micon peyahover
HE 14 padoc.

,96( dmodeifoupe  TapokdTw &TL 1 UBpOTTATIKT
TeoT) Siveron &md TéV TUTO:

‘_Pr-ch

STou: P elvan ) UBpooTaTiki Tieon of k&TTOW0 OTHEIO
YYpol 1oy icoppomei, & Té elbikd Pépos ToU Uypou
Kol h §) &méoTaon Tou omueiou &mé Thv EAelepn
fMgdveia Too Uypou.

"Ar6Seitny tob timou: ITS Boyelo ToU OXMMATOS

"4y Unapye Uypd. OavtaldpaoTe W& KUAVBPIKY
OTAn Uypou, mou Exer Biaropt) 2upadol S kai Uyos h.

‘H oridn ot looppomel. ‘Emopévws of Buvdpes
KaTE Tdy kaTakopugo &fova B Exouv TUVITTANEVT)
Undév, Of Buvdpers autés elvan: 1) Té Pépos Tfis aTn-
Ans B, 2) “H Blvoun F,, f) émoia fooUTan pé 16 ywé-
Hevo P, . S, &mou P, #) mieon moU petagépeTan &md Té
YYPS oy bmigdveia S. ‘H ieon vt elvan 16 dpot-

hy h;
My M2
M3
Ly. T-4p.
‘H UBpeoTaTiki Tieon peyahove pé 6 Pd-
Bos.

it ey

Eyx. T-47.
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168 Kegpahao 7. "Yépootatikn

ouat TT§ ATHOOPAIPIKTS TriECEwS P, kai Tfjs UdpooTari-
kfjs P:
L= Brshi (1)

3) *H dUvaun F, mol éqeideton oy drpocpapixr
wieon wkai 1) dmoia elvan:

F, =P8
‘Emropévens:
B } Fl = Fg (2)
"AMAG Bépos — eldikd Pdpos - Syko
B=gV
"Emrions & Sykos ToU kuAivBpou elvan: V — S h
Gpax B=c¢Sh (3)

Té& pérpa T Suvdpewy F kal Fy SivovTan dard Tis
EC1ooEls:

F,=SP .
F, =8P, (

"AvtikaioToUpe Tis Tipés TV B, F) kai F, tév 61~

owoewv (3) kai (4) ot ifiowon (2) kai EYOUpE:
eSh--SP, =5P,
Py =c¢h+ P (3}

'Emeidn P, = P - P, mpoxUmTe::

P+ P, =eh+ P
TN —eh (6)

"Amd i E§iowan (6) TpokUTrTel 8T1 1) O8posTatiki
wicon P lcobtor pé 16 yivopsvo tob eidikod Papovg tob
Uypoid émi Tiv Kataképupn dndetasy toil onpciov, 6To
omolo avti) Efackeiton, and iy Fhcibepn Emeaveia
Tob Dypoi.

AUTH) 1) TpodTaon &moTeAel TOV Ozpehiddy Nopo
tiis "Ydpooratikijc.

Awpedvnon tijg tiodosmg: P — ¢ h.

“Orrws mpokitrTel dmd Ty é€iowon P — e h, f
UbpooTaTik| Tieon tEapTaTan pévo &md Té elbos Tou
UypoU kal péAioTta pdvo &md 16 elbikd Bapos Tou kad
&wo 16 Babos, oTo Omoio faokeiTan. Aty EapTaTal
kafidAou dmd T péla ToU Uypou.

"ETo1l 10 vepd .y, o€ Pdbos 2 m EEaakel Tieon 0,2
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7.4. Eidn micswv nov iEaokoby T Lypd 169

E‘P#uni eite ) pa&da Tou eivar fva kg TomrofeTnuévo of
o pakpdoTevo kuAWEpIkG Boyeio, EiTE glvanl TO VEPS
W&s SAGKAnpns Adpvns (ox. 7 - 4 8).

EQappoyi,. “Evag Sutns Ppioketal of B&bos 30 m
KdTw dre THv fmgdveix Ths Bdhaoaas. “Av 1) TTUKVO-
™MTa 1ol Godaooivol vepol Eval p 1010 kg/m?
ifui 1 &Tpoogaupikd Tieon even 1 at, va Uohoyiafel
N Tieon mou Béyxeton & SUTTg.

p-02at P:=02at

@ ®

Adon

‘H Tieon TwoU Béxetar O BUTNS SiveTan &TO TNV
égiumcr‘; ‘ " z-)_(_ 743 o '

P= gl - P ‘H Trieon mou CIO'KE'I T ‘Uy:po TQ.U U?KPO?TE-

“ N : vou owAfiva (a) elven 1) i pé Trv Tieon
°Tou: Py, elvon fy &THooganpikd Ticon oTHY WEP{WT{‘OOT} ToU vepou Tis Alpvns oTé iBio PéPara Pabos.
Has. "AMAG & 86 elvan TG elBikd Pdpos Tou Bahaoclyou
VEPOU. *ErreiB1) 1) rukvdTnTer Tou DoAaioGivou VEPOU Eival
1010 kg/m3, 16 eibixs Papos Tou O ever 1010 kp/m?
mi"‘IKOfS 4.2 .1). ’Ewions, h = 30 m kai P 1 at
= 1kp/cm2.

‘Aviikaraotaon :
P = 1010 kp/m3-30 m 4 1 kp/em? = 30 300 kp/m? -
Flkp/em2 — (3,03 + 1) kp/um? = 4,03 at - 3,96 bar.

B) Owpeiiddec Bevpmpa tiig Ydpostatikiic. B&
d“o&si&ouug 611 1 dagopt mistog AP of onpela non
Prioxovrar of iva Uypd kai mapovoralovy DyopsTPLKT] PeE
Sagopa b, siverar ano iy idiowon :

dP=zh T

# h‘
OTou: ¢ 16 £iikd Pdipos ToU Uypol. A

"Anodeiln @ ‘H rieon 016 onpeio A elvar Pa jblgeye h
T pé Py = gh, | Pg. ‘H micon 16 onueio B elvat :
Py xai foodrar pé Pa = ehy + P (0X. 7 4€): ;

‘H drapopa méoswv: AP — Pu—Pa —eh,— ¢ hys

&(hy—h,) = ¢ h. B-1- -

"Av AP — 0, ouvéyeTton 811 h = 0. AnAcdt) TO O'UUO'—
Ao 1éy onueiwy, Té dmoia Exouv THY 1B Trieomn, Ppi-
OKetar gt ido opiovrio Eminedo kai dvTioTPOPC, an-
hadiy at6 1810 amiovrio iminedo pica of iva Dypd mod
i“opporrci tEaokeitan 1) (6o mieon. X ' ).'.;‘{. 7-4 r, ‘

1) "Ereifepn Emgaveia Oypob. ‘H EAevlepn E"rnq)c’x’- H Biagopd mitosws Py — Pa = ch.
Vi Gy pou elvan dpilovTic. AUTO BikaloAoYEITAl GO
TS yeyouds, 611 1) Tieon oThv EmMpAvEI Uypou Trou
Npepet elven | &tpoopoupikn Tieom, snAabn oTadepty.
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170 Kegddlao 7. "Ydpoatatxi

"ApoU Aormév SAa T onpeia Tis Emeavelas Exouv l
TV Bl Tigon, oUppwva pé T6 Trponyouuevo Bewpnua,

ol Uyopetpikés Blaqgopés SAwv TGV onpeiwv Tfis Emi-

gdvetas, & elvon undév. Mt &AAa Adyia: 1@ onpeia

Tilg £redBepng Empaverag Tob bypod mob isopporel &i-

vor até idwe opilovrio Erimzdo.

7.5 IYTKOINQNOYNTA AOXEIA -

216 oxfiua 7 5 a & Bidgopa Soysia OUYKOIWVWVOUV Zuyrowwvouvra Soyeia.
HeTabU Tous. Té ypd Tou mepiéyouy looppotrel. Ala-
MOTWVOURE 6T1, 1) EhedBepn imeavaa 1o Dypob Ppi-
oKETaL 0T0 610 Dyog of 6ha ta doysia.
‘H iBiétnTa avrrry dvopdletan apyiy téwv CUYKOLVO)-
voOvImv doycimv, I
‘H t€nynon elvar &mAn: Aol of EhelBepes Empd-
VEIES TOU Uypol Séyovrton Ty 161 E€coTepikt) Trieon,
Bnhadn Ty dTpoopaipikn Tieon, B4 Ppigkovral Shes
oTo 810 SpildvTio Emimedo.
— "Egappoyi] 16v cvykoivovoiviomv doyeiow :
1) "Yépodeiktng. ‘O UBpobeixtns (oy. 7 -5 B) elven Ex. 7-5p.
Evas yudAivos gwhnvas, TToU auykolvewvel | fva boyelo, “Y6pobelkTns.
TS dmolo ypnotpomoleital odv ok Uypod. .x.
T& vTETTOSITa TrETpEAaiou, TToU PpiokovTan kovtd oTous
KQUOTAPES TOU kahopipip, Exouv USpobeiktes. To Uypd
Ppioketan 016 810 Uyos a6 yudhe owAfva kai 1o
vremdlito. MiropoUpe Emopéveos v yvwpiloupe Th
o1afun Tou Uypol o1 vremdliTo &md T oTdOun Tou
Uypou ptoa 016 Siapavi] yudAo cwhfjva.

2) "Yépeven. Ta UBpaywytia (ox. 7-57y) elva
drrobiikes vepoU kad ouvnBuws TomofeTolvTan of pKeTO
Uyos, onpavTikd peyoAUTEpO GO TE MO wnAa Bia-
pepiopara pids oAEws. ‘Etropéves, 7 BeGapevt) prropel
v& UBpeoer BAa T& onueia THs ToAews, yiati T6 VEPO
Teivel aUpgwva pé TAY dpxn TEV ouykowwvolvTooy
Boyeicov, vé gBdoel a1d iSlo Uyos pé tkeivo Tiis Beba-
Mevijs.

3) 'Apteorava gpiata. It USpogpopa oTpdopaTa
(ox. 7+ 58) mohhés gopés Urdpyouv TroadTnTES VEpOU,
ol omoies Trapovoiddouy OT|HOVTIKES UWouETPIKES Bla-
Qopés. "Av, Eroutvaws, ylvel Sidvoifn ot XaunAod on-
e, TS vepd B dveéPer péoa &md THY o1 Kkal pdhioTa
0& ixTofeubel of Uwos, dnuoupywvTas étorl mibaka. Ly. 7.56.
AUTS elven 16 dpreorave gpiap. "ApTediavd pptap.
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7.5, Luykotvavoivia doyele 171

— "Ioopporia Oyp@dv mol dév dvapryviovial.

Té& tpicc Uypd, UBpdpyupos Hg, vepo rai Addi Bév
Sapyvioyral (ox. 7-5¢). "Otav igoppotrolv Sia-
TaooovTon E1ol, GoTe TO PapuTepo va PpiokeTal Xo-
EnAdTepa,

—'H Swayopotiki] imeaveia TV Oypdv eival
dplovrio iminedo.

AUTS drroBeikvieTon pé Tév EERs ouAhoyioud: "EoTw
T8 onueia A kal B, moU PpiokovTtan oo Uypd I (o).

*507) xad T& A xai T rou Ppioxovtan o1 Uypd 11

Ot mitoeg oTd Bidgopa onueia ouvbiovTal pé i
Oxtoers:

Pa=Pp xal Py= Pr (1)

H Siagopd miéoecov:
Pa—Pr=¢h wai §) Pr—Ps=2eh (2

At Tis Eowons (1) kai (2) Pyaiver 1O gupTré-
Paoua 11:

(e, —6) h=10
Omére, §§ e =6 A h=0.

"Emeir, dpcos T Uypd Exouv BiagopeTikd elbikd Pa-
POS, Tpérrer 16 Owos h vé elvan pnbiy, EnAadi T& oT-
Hela A kaf B v& Ppiokovtal o1é 1810 opiLovTio grrirebo.

Foappoyi :

L. 'O yx@pos x (ox. 7 - 58) mepitxer &épro kai ouv-
Bterey Ut TO Bva okbhos owAfva, ToU EXEl OXTiHa U.
Té sano okéAos ToU gwAnva elvar GroikTo.

‘O ocwhfjvas Trepiéyxel olvdmveupa glBikoU  Papous
£=0,79 p/omd. ‘H &rpoogaupii miean elval 760
mm Hg. ‘H Siagopd oTdBung oTé U0 okEAn ToU ow-
Myva elvet h — 20 ¢m.

Né& Umrohoyiofel 1) Trieon ToU &eplou oTo XHPO X.

Ader :

TS bypsd Biv PpiokeTar o1é 810 OpILovTIO ¢mrimebo
OT& Blo oxéhn Tou cwAfva, yiati f) EwTepikn Trieon
OTis EAelBepes Emipdveles ToU Uypol elval B1aQOPETIKT).

TS wpdPAnua 0& Audel pé Thv dpyn &T1 ot OAa T&
?quih mas dpovTias EMQAvEIas, ou PplokeTan aTd
1o Uypo, tEaokeitar 1) ida micon. MropouUpe, ETopé-
Vo, v ¢fiodgoupe Tis TIECES 0T Bud okéAn ToOU
SwAAva of dmrolobrhoTe opiLévTio Errimedo €', €, KA.

Xy. 7-501.
‘H Braywpio ik Emgdveia TGV Uypddv elvan
SpriovTio Emrimebo.

Pat

Iyx. 7-5L
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172 Kegaiaro 7. "Yépootatiki

Zriiv TepiTrTewon pas EmiAéyoups Té EmimeSo &.
Ipagoupe Etor v Elowon:
iy o16 onueio A = Iicoy oté anusio B
Px=Pu+ceh

"Omou: Py ) micon 1ol depiov o1 ¥dpo x kal Py
N &rpoogaipikn Trieon.

Aivovrar :

— ‘H &tpoopompikn mieon of mm Hg.

‘Emropévers alpgaova pé Ty Eiowon :

P=gh

urropoUpe vé Utrohoyicoups 1) Soleloa &Tpooeaipikt
migon, yiori & = eny — 13600 kp/m3, h — 760 mm —
= 0,76 m &pa P = Py = &ng h = 13 600 kp/m3 - 0,76
m = 10 336 kp/m2.
€ = elbiko Papos oivorrvedpaTtos = 790 kp/m3.
he= (020 m"

‘Avtikaraotaon :

Py = 10 336 kp/m2 | 790 kp/m3 - 0,20 m = 10 494
kp/m? = 1,0494 kp/cm? — 1,0490 at — 1,029 bar.

"Anavinen : ‘H mieon oté x&dpo x elvan 1,0936 at
== 110208 bar,

2. %€ ocwhMva oyfpartos U, mou elven dvoikTds
Kl &md T& Bud okéAn (o). 7-5n) TomobeTolue Sia-
Boyik& AdBi €idikoU Pépous £, — 0,91 p/em? kad VEPO
eiSikoU PBdpous &, — 1 p/emd.

N& BpeGel moi1d Adyo Exouv T& Uyn hy kad h, ois
Buo oTiiAes AadioU kai vepol, peTpoupever &ird TNV Kol-
V1) BlaywploTikn Empdvela Ty Uy pddv.

Adon :

‘H xowr} Siaxwpiomikd Empdvaa £ (ox. 7-5n)
TPOEKTEIVOPEVT) OUVOVTE T& BUo okéAn) Tou ocwAmjva
oTis Oéoeis A kai B.

Oi miéoeis o1& onpeia B kal A 8& elvan iogg:

P, =P

yari, Smws elape Trponyoupéves, Pplokovtal oTéd
iB1o Uypd (EB& 010 vepd) xkal oty il dpildvTic Emmi-
paveia (oTn SloyploTikn Emgévela).

'ANAG Py = Pu+ &y by )

y =Pyt e hi =Pu+E, =
kol Pyi—=Poiee ho | SRS 2

Zx. 7-57.

WnoionoBrke amoé 1o ivotirouto EkmaiSeuTikrg MoAmkrg
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= g h =eh 7
h, £y
&

Aravinen: Oi otijheg t@v Oypdv Exovv Uym na-
YO ané i Saymprotikn Emgavele, @ omole cival
Wheotpogmg avakoya npog ta sidika aprn 1OV DYpOV.

7.6 AYNAMEIZ TIOY O®EIAONTAI ZTHN YAPO-
ZTATIKH TTIEZH

o) Ltov mulpéva tdv doyeiov.

1) Kudwspiké Boyelo (ox. 76 o) ué éupadov Pa-
9805 § 16 yepifoupe pé Uypd eibikol Papous &, EXe! O
YYos h. Né {rrohoyiafel 1 Slvaun oy tfookeiTal aTOV
Tbpéva Tou.

"Orras yvwpiloupe, oTov  TUbpéva tEaokoUvTal
Blo méoers: “H Py, §) dmoia elvon 1) &THOTGAIPIKT ko 1)

» 1) omoia elven
Py = Pyst &h
‘H Biagops mitoews P P, — P
K& 1) guvioTaptvn Trieon oTov TruBpéva.

‘Emropéves f| 8Uvoun F moU éfaokeital oTOV TTub-

Hva, B¢ efven:

¢ h elven TE-

F=PS
Eteiby hS =V

&hS
&ykos Boyelou, B& ExOUpE:
F=EV =R
OTrou : B efvon 16 Pépos ToU Uy pol.
Andadn, 1 Shvapn, 1 onoia Eaokeitar oTOV mulpéva
oy Kuhivdpikod Goyeiov, icoltar pé 1o Papog tod Oy pob.
2) *Av mépoupe Eva Boyelo Tuyadou OXMHATOS
(oy. 7-6P) ut Tubpéva drrimedn Empdvaia Eupabou
' TOTE wéL 1y BUvaun F 8& elven
F=¢h$§
_ 'AMNA& hS Bév elvan oty meplTwon  auTh O
TR0 100 Hypoil GAAG O Gykog Kukivépov TroU Exel Paon
uBabos s kal Uyos 16 h. ‘Emropévess, i Buvaun F eiva
TS peyddn &mrd 16 Papos ToU Uypou TOU TEPIEXETAL
oTé Boyeio. o
Z1d oyijpa 7-67y, f Suvapn F mol Eaokeltal
A 16 Yypd oTév TUBuEva ToU Soyeiov, elval HIKpO-
Tepn &mé 16 guvolikd Bapos Tou Uypou oTd BoxEelo

Ey. 7T-6 a.

‘H Suvaun wou ifaokeitan oTéy mubuéva,
glven fon pé TO Papos Tou Uypou oTd Ku-

Awbpikd Boyelo.

R
¥

b
|
A

\

74

S

™

Ey. 7-6p.

*H 8ivaun F rou tEaokeitan oTdv mubpéva,
elvan peyadUTepn &é 1o Bapos Tou Uypou

oTd Boyelo aUTo.
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174 Kegpakawo 7. "Yéposranki

kai iooUten oAt pé T8 Pdpos Tol kuAivBpou, Trou
Y PUHOOKIGGETEI.

‘Egappoyi. “Eva Bopéhr Exer tuPobév Pdoews 0,5
m2. Té Oyos Tou PapehioU elvar hy — 1m. Tepidoupe
Teheicos TO BapéAl ué vepd. ZnTeltan vd GmoAoyioBel 1
SGvaun, o éackeiTal oTdv TUBpéva S (oY, 768D,

217 ouvéxela TpooBéToune Eva cwAnva Biatoufis
S| = 5c¢m? = 0,0005 m2, Tév émoio yepiloupe pé vEpS
pexpr Oyous hy — 3 m. N& Urroroyiofel 1) véa Bivapun
wou taokeiTan oTov mubuéva. Emrions vé ouykpifel
1 Bixgopd 1@V 8Uo Suvdpeov pé Té Papos ToU vepol
moU mpoalicape oTd cwAnva.

Aven :

1) *H 8lvaun mol tfaokeitan oTdv mubpéva o
TpwTn TEpiTTwon 8& elvan:

Fy =P S=¢hS ~ 1000 kp/m?- 1m - 0,5m2 = 500 kp.
2) "H 8Yvapn mou tfaokeiTal oTdv TTUBuéve, &gov,

TrpooBicoupe TO gwAnva X kai Tév yeniooupe pé vepd

& elvan :

F,=P,S=¢g(h; 4 h,)S = 1000 kp/m3.4 m-0,5m2 =
- 2000 kp.

‘H abfnon Tiis Suvduews, ol éEaokeiton oTdy TTU-
Ouéva elven F, —F = 1 500 kp. N& yari elvar Suvatd
BE TO Alyo vepd Trou pmopoUpe vé BAoupe 0TS ow-
Mya, vé kévoupe vi omdoe T Papéht kal vé yubel
TO VEPO,

3) Té Pdpos Tou vepol, wou Trpochicape oTé ow-
Ajva, 0& elvar B — S, hy £ = 0,0005 m?2 - 3 m x 1000
kp/m3 = 1,5 kp.

Maparnpoupe Aorrév &1 wpooBitovtas Pdpos 1,5
kp 016 owAfva, avfavoupe Th) Buvaun ol Efxokei-
Tan oTév Tubpéva Tou Papediou katd 1500 kp !

P) Avvapeig otd mhevpika toiydpara tdv Goyciov.
‘H Trieon of Tuydv onpeio A ToU TOIXWHATOS TOU Ho-
Xelou ToU axnuatos 7 - Ge Sivetan &md TV TUTTO |

Pl=igx
dmou : ¢ elvan 16 elbikd Pépos Tol Uypol.

‘H tiowon 1ol owvbéer & P kai x elvar mpdTou
PabBuol kaf # ypagikn mapdotaon P = f(x)elven 1
ebbeiac OB.

216 Tofywpa O prropel vé BeyBoUue 811 EEaokei-

Ey. 7-67.

‘H 80vaun moU éfaoxeitan oTéy  TruBpéva
elvan pkpdTepn &méd 16 Pdpos Tou GypoV

T

o016 Boyelo auTé.

N2-3m

Ly. T-6¢.
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Tl il péon mieon P, 7 dmola 88 foolmat pé 16 fua-
Opoiopa raw Buo dipadcov TiECEWY OTO OMEID 0,
U elven pnBév, kad oTd onueio I, wou elvar & h:

o+¢eh h

e B ——

P 2 2

‘H oUVIOTapéVT] TOV  TTAEUPIKGV Buvduewy, Trou
¢ ' - . v i T,
Lookeiro oty ¢migdveia O, &v 16 éuPado g eval

S, &@ pétpo: . 7 /// /W///

F= 5P S.':T

Xyx. 7-601.
T6 onpeio tpapuoyfis auTis ThS Buvapews glval TO Opayua.
A xai drrobeikvieTan &T1 daréyer &mo 16 O dmdaTaon: T B
2 Zh
04 = ™ h - h
Fy ‘_B' Fa
Y) Kataokevi) gpayparov. 16 oyijpa 7 6 oT bel-

KVETan & Tpdrros KarTaokeuis TGV pparypdTwy Yid Ti
GUYKPdTncn TOU vepou oTis TEXVNTES AlUVES. "Orrws =
Paiveron oro oxfua, T6 TEYOS TOU @pAyUaTOS MEYO-
Adver pé 16 Paos, yrati peyohdver dvrioTorya kal f
Tieon oy t€cokel TO vEpd OTG TOIWUATA.

8) Liykpron tob Papovg Dypod kei 1@V duvapcmv mob
TKoTivtar otov nubpéva.

— "Av 16 Boyeio éxer oxfipa dpoydviou TrapaAin-

ASypoappou (ox. 7-61), of Buvapes F, ki Fp moU
KaokoGuren o mAeupiké Torywpara elvar ioes kaTd
lféTPD, Exouv &vTifeTn gopd kai Tov 810 gopéa. "ETal
GRAHAOSEOUSETEPQVOVTGI.

H BUvopn, Tou fEaokeiTal oTov TUlRéva, joouTal
ué 1o Pé&pos Tou Uypou B

— Z16 Boyeio ToU oxfuartos 7-6m, f Blvaun
OTév rufuéva F elven pikpoTepn &md TO Papos B, ‘O- F P
HWS ) guvioTapévn Tév Theupikéy Buvdpewy Fi, Fooo.
Kai Tiis T Bivouv ouviotapévn Tou elvar fon pé 16 Pi-

o

POs B 1ol Uypou. 2 e
— 316 Soyelo ToU oymuaros 768 f Suvaun F

tvan mg pey&An &6 16 Pépos ToU Uypou. O TAeupi- o

kég Buvdpers dupws T:-l, f—; kai 1 Suvaun ?cléu Trulpéva, ;"5"

Sivouy ouviaTapévn AL fon pé 1o Pdpos B Tou Uypou. Xy, 7-60.
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176 Kegakato 7. "Yépoorankn

7.7 APXH TOY TIAZKAA (PASCAL) T

276 oxfua 7 - 7 a mapovaiddetan af opilovTia To- B

ur) Eva Soyeio Trov elvan yepdro pé Uypd.

‘Emreidn ta Tpic pavopeTpa Ppiokovtonr oTd (810 M2

opilévTio Emimedo, Tuxov Siagopd oTnv #vBaiEn TS
mieoews Bev Ba oeideTan oTnv UBpooTaTikn Trigom.

M3

Mapatnpoupe 671 Gv TIETOUPE uE SUvapn F 16 ép-
Boho, 6Aa T& pavopeTpa B4 Beifouv TV (B Trison. £y 7-7 0.

"Av au€fooupe TH Buvapn F, EfaakdvTas md Tpdabe-
TN Tieon P oTo Uypd, avtaver f) Evdeaifn kol TGOV Tpiddv
HaVOPETPWY KaTd TNV Ticon P.

"ATTO aUTO ouvayeTtal OTL dv Eva Oypo fpicketar of
igoppornia, peragéper Ty nicon nod ifuokeitol of Ka-
no1o enueio tov mpog 0Leg tig Katevlhveelg Kai pé v
e tipny.

AUtn) elven 1) apyi tob Pascal kal Ppioker mwolAés
Epappoyés. "AvapEPOUNE HEPIKES.

) “Yoépavkika meotipa. To UdpavAikd mieoThplo
(ox. 7-7pB) dmoteAeitan &rd 5Uo kuAvdpikd Boyeia,
T& omoia ouykowvawvouv. “Eva Uypd mepixeton oTod
XG&po ov TeplopifeTan &md T& Buo Eppora E| kai E,.
"Av 016 EuPoro E, tfaockriooupe Buvaun F|, 1y mieon:
F,
oY
METOPEPETON pEoW TOU Uypou Trpds GAes Tis kaTeuOiv-
oels, oUpgwva pé Ty "Apy1 Tou TlaokdA, éropévas
kai 016 EuPoro E,. To Uypd dpws miEfovtas T6 Eupoio
E, é€aokel ¢’ altd Buvaun:

F, =P85, (2)

P (1)

"Amd is tiowoes (1) kai (2) mpokUmrTer:
F, T G R
. Ly 5
5 S F, S,

‘O Adyos Emoptves TGV Buvdpewy oTd EpuPola i-
couton pé 16 Adyo Tddv EpPaddv Tév SUo EuPoiwy.

"Eweidn 16 EpPabo S, elven moAharrAdoio Tou éppa-
Bou S, 1| 8uvapn F, elval moAhamAdola is F,. "Etol
HE pikpn SUvaun F, katopBadvoupe vé Eaokrjooupe
peydAn 6ovaun F, kai va oupmiéooupe Trv UAn E Iy. 7-7p.
(m.x. v& oupmiéooupe Eva Bépa dmd PopPdxi). *Y8pauAikd TriETTHpIO.
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7.7. "Apyxn tot Ilaokalk (Pascal)

177

"ApOpnnike rapaderypa: “Av S, — 10 cm?, S,
=4000 cm? kai F, = 40 kp, v& UtohoyioBel # &U-

Vaun F,.
Adon :
IR 4000 em? 00
Fy S ol S, l 10 em?
= 16 000 kp.

Inpeimon: "Av f Buvaun F| petakivioer 10 fp-
Oho E, ot pijkos x,, T6Te T6 épfoho E, B& perarivnel
KaTd x,,,

Ot 8uo ykor S, %, kai S, x, eivat fooi:

_ 5 X5
S X =8 Ko e T . ’
S, X,

Anhady, propel va kepdilovps of Shvapn pé ta O- ‘

)ll'lu).md mMEGTPIE, FAVOUPE Gpoe of owadpopty Epfo-
-0y,

"Etol 16 EuPoro E, propel vé kdvel EAdyioTn Bia-
590ur'1, Gv petakivnfel wia popd T6 EpPoro k. Mé T
BofBeir Gpcg v PaABiSwv By kai B, elven Buvato
V& éﬁuva?\dﬁoupe T ouptieon Tou éupdrov E; (oX.

“TR). Zuykekpiptva mifovtas T6 Epporo E; dvoi-
Y& A BaABiBa Py, Trpoxwpel TS Uypd Trpds TG EBoho
"I Evid ) PaAPiBa P, wheiver. 'AveBdovTas T6 Eufoho
Hé ™ Ponfeia Tou poyhou M mpds T& Tdvw, Gvop-
Pog&ren o Uypd, dvoiyel 1) ParPiba P, kAeiver 1) B,
Kl f1g1 pmradver Uypd oTév GpioTepd kUAIBpo. TN
?UVéXElu oupmiéloupe TEAL TO EuPoho E| kai & kUKAOS
E“GUQ?\GUBQVETGl ows kal Tpiv.

2T Béon ToU Siokou A prropoupe vé TotoBeTn-
Toupe aUTokivnTa 1) A Boperd dvTikeipeva, ToU ETO
T& Swugcovoupe (oy. 7- 7). Tétolou eidous Ubpau-
Ak TIECTHPIC ¥PTOIPOTIOIOUVTAL TIOAU.

; 8) “Yopaviaka gpiva. TO wobi Tou 6Bnyou maTd
TO «mevtéhe T kod pé ovoTnua poYAGV 1y Trieon ue-
To@ipeTon dmd 16 Euporo E, otd éuPora E, (ox.

“18). "Eran dvoiyouv ol ciayodves (@epuovit) X
Kod B, of dmroies dmoTeAoUvTan &mé UAIKG Bé pEYEAO
CWTeeah TpIPifs GAIo0NoES, GAAG Kai peyddns du-
TOXTs. Mé 16 dvorypa alTod gpEvApEl O TpPOXEs oY
TrIEP‘U'Tpoq)IKf] Tou kivnon, yiati Epxovral of émagn
vt Olaryoves pé 16 TOPTTOVD TOU TPOYOU.

Pigyj

ey
I Aireiba

¥ Ak nebaglooboy
€Eobou

TETLEOREVOY GEpa

nzﬁnzopévog
aepag

xabion

\\\\?;\\\\ i}

S

N
A

N

Ey. 1-77%.
Mdgopa USpavAika meaTHpia yid oupTrieon
BipAlwv (PiPMioBecia) kal dviywon alTto-
KIVI TV,

12
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178 Kegalawo 7. "Yépootatukn

Iy 7-78.
‘YépauAikd gpéva.

7-8 ANQZH — APXH APXIMHAH

Heipapa : "E§aptape &md éva SuvapdueTpo éva Pa-
pU peTaAMKO odpa (TTAwTnpa) kal peTpoupe T6 P&-
pos Tou (oy. 78 a). ZTr) ouvixela TomofeToupe TO
1610 oGpa of Eva Soxelo pé vepd xal 1o PubBifoupe GAS-
KANpo péoa oo vepd. AlammioTwvoups TOTE OTI TO
Suvapopetpo pdas Beiyver pikpoTepo PBpos.

Ti ouvépn Aoimov kai éAaTttbdnke 16 Pépos Tou
gwopatos; ‘H amdvmmon elvar 611 16 vepd £€dokmnoe
oTo oQpa ma Buvaun GuTifetn Tou Pdapous.

levikd, of SAa T& ocwpaTa TToU ToTobeToUvTal Mé-
oa of Uypd, éfaokeiton pid Tétola SUvapn, f) omoia
tvepyel kaTaxkOpuea Tpos T& £mdvw kai 1) oTroia ovo-

péleTon dveen. "As SolUpe Tis Suvdpels ou Eaokolv- Ly. 7-8a.
T o Eva odpa, av Pubiobel o Eva Uypod.

*Eoto 611 6 oddpa £ (ox. 7 8 P) Exer oxfipa op-
foywviou mapaiinierimedou kal elvan Pubiopévo ot
Eva Uypd elBikou Pdpous . 210 odpa t§aokouvTal Ao ﬁ
TO Uypd oi Buvdyelg T‘-l,“]?:, T*":, T, of dmroies dgeitovTan
otfv UbpooTaTikr) mieon kai k&be wmd &’ altés elven
7 ouvioTapévn SUvaun of kdle ESpa Tou owpaTOS.
"Emeidny oTis mwAeupikés £Bpes 1) UBpoaTaTikt Trieon ka-

TavERETA! OUOIGUOPPY, Ol Buvduels T—r_\ kai Fy elven loeg
Kai AvTieTes, Emopéveos pag Bivouv cuvioTauévn pn-

N
Stv. O1 Buvapers duws F, kai F’, elvar &vioes. ‘H ouvi- i Tpit
otapévny Tous elvar 1) dveon kai Exer pétpo A = ?';

F, — F,. 'H dvoon, tmopévws, givar 1 ovviotapivy :
t®v duvapewv nob ifackoivral of ¥va odpa Pubicpive
of Uypé kai mod dgsiloviar atijv Udpostatiki) micon). Iy. 7-8P.
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7.8. "Avoen — "Apxil "Apypidn

a) "Yroloytopoc tiig aveoros. MNé fva obua, Tou
XE oy fina éploywviou TapaAAnhemimébou, N Gvwon,
OTrews eitrape, Sivetal &md TOV TUTTO:

A= F—F (1)
Ol Suvépueis F, kai F, épeihovtar otis UBpooTaTikis
Tégers P, — & h, kai P, — & h;, 6& éxouue Emopéves:
‘ FE=PS=chS§S | (2)
Kad Fi =Py 8=sghpS |

Smou: § 1o ¢uPado Tiis Emgdvelas Tiis Paoews ToU cw-
Horog, *And Tis t€iocboeis (1) kai (2) Exoue:

A=¢c¢h, S—ehy S=eS(hh—h) (3)

AN S (h,—h,) = Sykos odpaTos
kai £ § (h, — h;) = (eiBixd Pdpos Uypou) - (Gykos
SQparos) - RBépos Uypol Sykou ioou Tpds TO aiua.

Mé &ada Adyia 1 dveen sivar ion pé 10 Papog
0 {Hypol, mov Ektomiler 16 cdOpa. AUTO &OTEAE
Ty TApyi) tob CApyuildn, 7 omoia BiaTuTr@veTal @S
é&ﬁi:

L kale oopa, mod Ppioketon péca of Eva 0ypd,
éguﬂ‘lﬂ.‘itul ivmon ion pé 1o Papog tod dypod mod £KTo-
Tiler 16 odpa.

P) "Arkog tpomog anodeitewg tijg apyiic tob "Apx-
f'ﬁﬁn_ 3¢ fva Boyeio (oy. 7 - 8y) Umdpyer Uypd, mou
'9oppotrel. DavtalépaoTe 0T oxfiua Evav Syko ToU
YYpoU, Tév omoio kai ypappookidoape. "Omws Sho
6 Uypd, Etol k1 aUTd, Bnhabl) T ypaUHOCKIGOHEVO
TOU Tyfipa ioopporet.

"As tEetéooupe Tis ouvBikes looppotrias Tou. 2’ alTo
Saokotvran of £Efjs Buvapels:

1) To Bapos Tou B. 2) Of mAeupikés Buvdpes, o
Toles GpeiAovtan oThv UBpooTaTiky Trieon kai Exouv

SWioraptvn T Blvaun A. ‘H BUvapn auTi, oUp-
Poovar ¢ ard ToU eirape, elvon 1 Gvwon, TToU EGaakel
TS Unréhorio Uypd oTH ypaupookiaopévn pala Tou.

Mi& vé tooppotrel 76 Uypd, N dvwon abTi K'lTpéTTSl
Y& Eyer 16 {810 péTpo pé TG Pépos B Tou Uypou.

'H ivoron, froutvews, mon iEaokcitar T ypoppo-
TKwaopivy pale tob Oypod, isobtar pé té fapog adrig
g palac.

"Av &vmikaTaoTAoOUE TV YPORLEOOKIOTHEVT) HAGa

Iy 7-87.

WnionoiBrke amd To ivotirouto EknmaibeuTikrg MoAmkig
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180 Kegahawo 7. "Ydpootatkn

ToU Uypou pé Eva odpa Tou i8lou oyxnuaTos, ol TAsu-
pikés Suvdpels ou tEaokel TG yUpw Uypd BEv GAAG-
Zouv, Mmarti dév Ghlate timota o1d Ydpo mov mEpPai-
Lol T0 odpa.

‘Erropévess, 1) dvewon 0& mrapaueiver 1) 181 pé éxei-
vn oU £Eaokouct TO Uypd OTO YPOUUOOKIOTUHEVD TUT-
pa. Od elvan SnAadt) fon pé 1o fapog tob Oypod tol
YPUPPOCKLAGHEVOL BYKOV, TO OTrolo éxToTri(El TO ohpa.

y) Kivipo "Aviecog - Kévipo Bapove. "Ovopdloupe
KEVTIpO avieemg £vog ehpatog Pubiopivov ¢ fva Dypo,
10 kévrpo fiapoug tob Uypod mol Ektomilel tH cdpa.

To kévTpo dvagews ot Eva odpa, Bév cupTriTrTel wév-
TOTE PE TO kEVTpO Pdpous Tou owpatos. Md& va yivel

aUTd KaTavonTo, & gavtacfoupe fva oTeped oddua
amo EUAo rou oTn Pdon Tou Exel uada poAufiou. YAv

10 Pudicoupe o’ va Uypo, B Soupe 611 TS KévTpo P&-
pous Tou gwuatos (EUAo - poAUPL) elvan XapnAd, oTn Ty. 7-85.
Bton K.B. (ox. 7 -88), tvd 16 kévtpo dvidoews elvan
o1y 8éon K.A., yiati o' avtr T Oéon PplokdTav
TO KkévTpo Pdpous Tou Uypou Tou éxtormioBnke.

Inpeioen. To kévrpo Papous kal 16 kévtpo dve-
ogews ouptrimTouy, Gv TO o®pa Tou PubileTan oTd
Uypd elven dpotoyeves, ;

5) “looppornia oteped@v copatov rov fufilovior of
oypa.

"Av tva aTeped odua (oy. 7 - 8€) Pubiofel of Eva
Uypo, 0a t€aoknfouv o’ aUTd Vo Buvduers:

To Pépos Tou B kai 1) dvwon A.

‘H ouvioTapévn Tév Buvduewy 0a elvan 1) Blagopd
Tous, BnAad:

=N (1)

"Etreidny:
BE=aray ke A= R
dmou: V 6 &ykos ToU 0wpaTos, &, TO EIBIKG Papos Tou
kal &, T6 elBikd Pdpos Uypou, 1) tbiowon (1) yiveTon:

R (2)

Alakpivoupe Tdpa TPEIS TTEPITITLOTELS.

1) "Av 16 Papog civar peyalitepo and tiv dvoen
(K5 0) 1) av 6 eidkd Bapog tob chpatog sivar peyari-
twpo and to eidikod fapog tob Lypol, tote T0 odpa fu-
Oiletan.

Wnpiono|Bnke amod 1o ivotirouto EknmaiSeuTikrg MoAmkig



7.8. "Avoan — "Apxn Apripndén

" 2) "Av 10 Bapog sivar igo mpoc Ty dvaen (F = 0)
1 av w6 idiko Bapog tob Lypod civar ioo pié 16 £idikd
MI’OG 0l ohpatog, ¢itd iloopponel o6& OmowadimotE
Vion pica oto Oypéd (ciwpeiton péoa oTO Uypo).
3) "Av ) divoen civa peyakotepn ané 6 Papos (F (0),
Wiy 16 Gypo Exer peyaddtepo eidikd Papog and o ote-
Pe6, 16 empo Kiveitar mpog T Enavo kai 0G icoppomil-
“'?-h Gtav Eva pépog tol oreprod ochpatog Prel Eim and
T bypd, Abpe TéTE ST TE odua Emmhiet
 AUTS guuBaivel, yiatl doo TO odpa Pyaiver EEw
98 18 (ypd, Téoo pikpdTEpo Syko Uypol éxTomilel
Kal T600 pikpdTepn yiveren 7 &vewon. “Etol, of ka-
Tola Béom 06 yivel 1) dvewon Ton pé T6 Pdpos. I abT
™ Béon 16 odpa 84 isoppomiest,

‘Egappoyis :

L. Z0ho Exar oxfjua kiPou dikpfis « — 0,20 m. g

Té ei6ikd Pépos ToU EUAou elven g — 700 kg/md. 3 T
Av g EUAwos aUTds kUPos PubioBel of A&B1 eibikoU Pa- x '
Poug g, — 900 kg/m3, wboo TiRua TR dkufis TOU KU- _
Bou gg Ppioketan E§w &md 16 A&E1 (ox. 7 -8 o). o Rl

Aden : TRY

‘Agol & kUPos loopporel, T duwon kal T6 Pdpos AR

ToU Ehou 0 gyouv TO iBlo péTpo: e

A=B (1)

w“

H avawoy A = Bipoz xromilopdvon Oypoi — eldikd

i e o . ) - 4
1pog typoid x Gyrov éxtomilipevon nypon

A =8 Vi =8ya (a—x) (i)

Zy. 7-80r.

Ts PB&pos ToU ocwpatos — B — ei&ikd Papos ow-
Harog . SYKOS TWPATOS:
B = g a? (3)
"ATte Tis gGiooes (1), (2) kai (3) mpoxUTTE:
& a? (a—x) gy ad
Kol Mvovras ds TPdS X EXOUpE:
& — &
X a
&
‘A\'tmut(mtuurl s
(900 — 700) kpfcm?
900 kp/cm?
=~ 45 cm.
WnionoiBrke amod 1o ivotirouto EknmaibeuTikrg MoAmkig
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182 Keparato 7. "Yopooratikn

2. *H mukvétnTa ToU Téyou elven 920 kgf/cm3 kad
1) TukvSTNTA ToU Boaoaivol vepol o) Beppokpacia
Tév 0° C elven 1010 kg/m3. "Eva marydPouwvo Exel oxii-
pa Gpboydviou TapodAnAdypapuoy kai TO Uyos Tou
wéyou, Tou PplokeTar v &mwéd TO vepd, elvan o

100 m (oy. 7 - 8¢). Moo elvan 16 Tufjpa ToU ma-
you péoc OTO VERD;

X
Aven : =
Té maydPouvo mimAéer kad iooppoTrei. A
‘Emropéveds foyUer: i
Bi—A (1) B
*Av ovopdaoupe S TO EuPabov BiaToufis Tis Pdoews
ToU Téyov, B& Exoupe: —5
B = tnay S (a f x) | )
Kl A= Cun S X |
Zy. 7-8¢.

*Atrd Tl EEiodoers (1) kol (2) Exoupe:
Eroy B0 == X) = Eien. S X
}(cxi AUvovTas G5 Tpos X:
o
Evep — By
"Avrikataotao
920 kg/m3 - 100 m
(1010 — 920) kg/m?

1020 m.

MapaTtnpoupe Aoirdv 671 1@ nayofovva fpiokovian
of peyara fadn pioa oti) Odracoa.

3. KuPos &rd ofbnpo £xer dxuny a = 10 cm kad €i-
Bikd Pdpos £, = 7800 kp/m3. Tév TomobeToupe peoa
ot Boyeio Trou Trepiéyel Ubpdpyupo (eny — 13 600 kp/m3)
kal vepd (e, = 1000 kp/m3) (ox. 7-8n).

Né& Ppedel of ok Béon looppoTrel & KUPOS.

Avon :

"Emreibn) 16 ibikd Papos Tou kUPou elvan petadl Tiis
Tiufis ToU €ibikoU Pdpous Tou Hg kai Tou vepou, B
iooppoTrel of Bton TéTola, GoTe fva pépos Tou va elval
Pubiopévo oTdév UBpdpyupo kai TO EAAo oTS vepd.
"Eoteo x 16 Uyos Tijs dkufis Tou kUPou, TTou PpiokeTal
péoa oTd vepd.

ZToév kUPo EEaokouvTal ol EEfs Buvdpes:

WnionoBrke ammoé 1o ivotirouto EknmaibeuTikrg MoAmkrg



7.9. IMhevon kai £16n advtig 183

— Té Bépos B ToU kUBou, mou Bivetan &md Tov

Tmro:
B = ¢qad
— 'H &vwon A, péoa otév Hg, mwou Sivetan &md
OV TUmo:
Ay = eng 62 (a — x)
— 'H &vwon A, péoa oT6 vepd Tou Bivetan &
TOV Titro:

A; =eva2 x
‘Emeidf & xUPos loopporel, 8& foyle:
Ay Ay =B
1 eng@?(a—x) + e a2 x =gy a
Avovtas Ty Eigwan s Tpds X Exouue:
i = #c)

X=T ;
(eng — &v)

"Avnikatdotaon :
(13 600 — 7800) kp/m?

x =0, e Yot gl sVl e SRS

(13600 — 1000) kp/m3
= 0,046 m =~ 4,6 cm.

Ardvenen : TS pépos Tiis dxpfis ToU kUPou, ToU
< Bpioketar ptoa oTd vepd, B elvan 4,6 ¢m kai émo-
Miveos toa oo Ubpapyupo B& Ppioketan 16 Umrdhor-
O, EnAab? 5,4 cm.

7-9 TIAEYZH KAI EIAH AYTHS
Orav tva odua fooppotel o’ Eva Uypd kal éva
Tl:‘ﬁl-lu Tou Ppioketan £6w & TS Uypd, TOTE Abpe OTI
™0 0Gpa mhéer f) Emimhéer. [
T& mAwtd péoa émmAéouy, yiati elvan fowTepikd
Koa, *Even N péon TUkVOTNTA Tous elvan pikpdTEPT

O TV mukvéTnTa TOU Uypol, oTd dmoio Ppiokov- 3
Tay

S

‘Orov fva odua tmimhée, ) &vwon evan fon kai
leETn ué 16 Pdpos Tou owpatos. ‘Etropéves To odd-
= [UOPpOTrET. "Otav SpwS PETOKIVIOOUPE TO OOPX
T.X. T kAuBwvigoupe), Té1e &mé TS dmoTéAeopa ToU
TpokAnBel, 84 Siaxpivoupe T elbos Tiis TAeloEws. ® ®
T& €i8n mwAsvoews elvar T EEfjs: £y 7-90.

Q) Miebon edotadic. “Eorw &1 Exoupe T6 odpa EvoTadis mAedon.
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ToU oxnuatos 7 -9 «, 16 Omolo glvan éva VAo TTou
oT1) Pdon Tou Exel TpoaTeDET Evar KOPPATI HOAUPL ETN
0éon « {ooppotrel. To oTpépoupe otry Béon f. Alami-
oTovoule 811 ) Guwon kai To Papos Snuioupyouy pid
potrt), 1) &mola Telvel va Eravagéper TO odua oTiv ap-
x1kn Béon looppotrias. ZTnyv mepimTwon aUTr Exouue
evotaln nhedoy.

‘H mAelan, elvan avTta evoTabng, Grav 16 kévipo
avoocomg clvar moé ynha ané 16 kévipo fapovg.

p) IMievon aorabig. 276 oxfua 7:9p 16 odpa
(EUAo-poAUP1) TomobeTrifnre pé TO poAuPr Efw Ao
16 Uypéd. Z1 Ofon o looppomel, yiati f| dvwon kai
T6 Pdpos Exouv Tév iBlo gopéa. "Av Spws TO odpa
tctpamel (Béon B), 1) Gvwon xai 1O Papos Bnuioupyouy
poTrn) kKaf dAA&Gouv T1) Béon TOU oWUATOS, HETOKIVGV-
Tas To oTr Bton . ‘H Béon a elvan Oéon dotaboig
ioopporiag kai 7 wAevon elvon aotedic. 'Amo  Tnv
TrapaTtipnon PAémoupe 6TL 6 Kévipo fapovg elvar mo
YnAd arnd 1O KEVIpPO AVOOEMG.

MmropoUpe Suws V& YEVIKEUOOUPE TO OUNTIEPAOUX
Abyovtas &1, drav 1o kivepo Papovg elvar mo dymia
and- 16 kévrpo dvhoeng, Exovps dotadi miedon;

‘H &mévrnon elvar &pvnTiki, yiami ékeivo ToU Ka-
Bopiler 7O elbos Tiis TAeUoews, BnAabn &v 6& elvan
evotalns 1| dotabns, elvan 1) Béon Tou peraxevipov.

y) ‘Opropig petaxevipov — Luvbijkes  ioopporiag.
‘Orav fva obpa EmmmAée, UTEPYEl KOs Qopéas
xx’, oTév émoio Pploketar 16 Pdpos Tou owpatos B
kai 1) &vwon A (ox.7:9 y). AexopooTe 6TI aUTds O
goptas kaBopiler mda BielbBuvon xx' o’ altd 16 odua.
“Otav 16 o@pa oTpagei of via Béom, oTpipeTan xai
7 BievbBuvon xx'. ‘H Topn M Tfjs Sieublivoews xx' ué
T Bievbuvan Tiis dvdoews oTr via Béon ovouddetan
PETAKEVTPO.

‘H mhedon clvar edatalilc, dtav 1o perakevrpo sivar
wave and 1o kévipo Papovg [mepiTrTwon ToU oymnpa-
To§5 7 -9y ()] :

"Av 16 perakevipo elvan karo and 16 kévipo Pa-
povg, 1| mhebon eivar dotabilg [TepiTTTwon ToU oyT-
waros 79y (B)].

Z16 oxfipa 7 - 9y (P) otn Béon i gaiveTan 611 TO

LeUyos T@V Buvdpewy X, B, &vatpémel T6 TAWTS
(&oTabrs AeUon), Evéd oTnV mEpiTTTWOTN a TOU OXN-

KA KA n ®B
B
= ® )
Ty. 7-9P.
'Actabrs fooppoTria.
Ix” i
) Ng‘a I/ X
deom , M
|
/
} iB
! x
®
xi
| Ne ’
{ Crign X/
A At
KB KB
o ]
KA Kﬂ/ i
8 ;
% 1 X/ B
®
Xy, 7-97.

a) Etorabrs looppotria. B) 'Actafrs ioop”

poTria.
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7-10. Métpnon tiig mukvoT|TAg

Hatos 7 . 9y émravagépel 16 TAWTO péco oThV &pYIKN
Tou Béon (eUoTabns TrAeUon).

7-10 METPHZH THE TIYKNOTHTAZ

Q) Tav etspedv. 14 va Ppolpe ThHY TUKVOTNTA
o5 orepeol, 1O Luyiloupe TpdTa kai f0Tw B TO Pa-
POS tou, Katémv 16 PubBifoupe SASKATpo o Eva Uypd
YVwoTfis TukvdTnTas p, TToU v& elvan pikpoTEPT AT
TV mrukvdTTa TOU oTepeoU kai fuyifoupe TEAL TO
OTeped, tvéd elvan Pubiopévo péoa oTod Uypd. "Eotw
B| 16 véo Tou Bapos. Oa ioyuer:

B=¢V=pgV (i)

"Erions:

”Avmm; B B,

eldiko Papoc Dypod % dyko oopatog
fi B — B, Euyp V Pon 8V (2)
Licnpoupe Tis Eiomaes (1) kai (2) katd pén:
g P B
Poro 8V B— B,

AUvoupe dx TTpodS p :
B
B— B,

P Poy

"Av Erropévas, elval yvoeti) 1| tukvotnta tod Dypod
Purp Dmoroyilovpe pé adrdé tov tomo iV mukvoTTA
U grepeod oGpatog.

B) Téwv dypav. Zuyifoupe ywploTd Eva TAwTpa
BUGiCou-rc’:g Tov af Bud Uypd a kai . Zuyifoupe trrions
TV {810 TMAwTApR oTév &épa (ox. 7 - 10 ).

"Av B 16 Pdpos ToU TAwThpa oTév dépa, By TO
B‘ipog Tou TAWTNpa oTd Uypd « kai B, 16 Pdpos TOU
Mwtipa 016 Uypd P, BG Exoupe:

% Aol 1 |
B — B, = "Avwon ot bypi a
(eldiko fapoc bypoid a) = dyxo mAiwnipa
i B=—Bi=gV=pgV (1) Q)
Omroy Py T TUKVETNTA Tou Uypou a kal g 1) fmiTd- T = =
Xwon s PapUTnTas. | Sl L 21
"Errions: ® ®
BB, “Avwan até Oypo f Tx. 7-10 0
elducd Papos byped > dyxe mlwtipa Mérpnon TukvoTnTas Uypddv.
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i B-—By=5;V=pygV (2)
Awaipotpe Tis E§1owoers (1) kad (2) katd pédn:
[T VB—B,
P2 B—B,
Abvouue v €fiowon s pds py Kol Eyoupe:
: B8
= /
1 B—B, 2
‘Emropévas &v elven yvwotn ) mukvétnTa ToU U-
Ypou B, toTe pé Tis Tpeis Luyioels Ppioxoupe TNV TTU-
KVOTN T TOU Uypol .
y) HMukvopetpa — "Aparbpetpa.
1) Ta nukvéperpa elvon Spyava, pé t& dmoia wro-
poUue vé petpricoupe dpéows THV TTUKVOTHTA Evds

Uypou.
’ATtroTedoUvTan amo Eva yudAivo cgwAnva, & dtroiog
oTé Eva Grpo Tou eUpUveTan kai éper P&pos (). £y, 7-10 b,

HOAUPL) Tou Atyetan Eppa (ox. 7 - 10 B).
Adyw ToU EppaTos, TO kévtpo Pdpous ToU Trukvo-
uétTpou petaTotrifeTon YapnAd kai #ro1, &v T ToTO-
Betriooupe of Eva Uypd, 0& Pubiobel ¢ Eva onueio kal
0& looppomioer (Bapos = *Avwan).
‘H mAeton Tou 84 elven edoTabns, yiori 16 kévtpo
Pépous elvar yaunAé.
‘O gwArvas elvan PabBporoynuévos kai 1) EvBeifn Tiig
KAipokas oty EAeUBepn tmigdvela Tou Uypou elvan 1)
I, TS TUKVETTAS. IMINAKAET 101

; S e ™ 'Avniotorzic falpdv Baumé kai nukvotnras
2) Ta apudpetpa, &md TAeupds kaTaokeufls elvon

=
Suom' pE TA ’TTL:K\Jé.l'JETp’O:, GAAG elven [%aﬂuo?\o?mu'évua g:;:g; Tusséric ‘F.::femgii Mo
of kMpaxes, ToU pas Bivouv TeplekTIKOTNTES uypav. Baume | (&/cm?) Bau‘,‘né (g/em?)
Ol KkAipckes aTés prropel vé elvon kal abBaipetes. “ETat
Utrapyer 1 ovBaipetn kAlpaka Baumé, othv dmola 0 1, 00 10 1.000
Exouue Tukvous PabBpols Baumé xai dpaiols Padpods 20 1,160 30 0,875
Baumé. iy
Zvév Mivaka 710 - 1 qalveran # dvmioToixia Pa- 2 Lag oo
Bpddv Baumé kai mrukvoTnTas. 60 1,706 70 0,700
21d dpodpeTpa tvtdooovtal kol Té oivorvevpa- 70 1,933 90 0,636

topETpe, pE TG bmoia peTpouv duéows Tous Pabuous
Tou olvomrveUpaTos, EnAadr) Tov Syko Tou olvorrved-
paros of 100 cm? plyperos (.. 307 elvan 30 cm3 oi-
vorrveuparos of 100 em? piyparos).

‘H okéwn elvar ) &Efis: To olvomveupa Exer mrukvo-
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™Mra 0,79 g/vm3. Elven #mopéveos pikpdTepn &md Trv
TukvoTnTa ToU vepou (1 g/em?). "Eva piyna oivorrved-
HaTog kai vepoU 06 £yel TdoO IO pEYSAT TTUKVOTNTY,
Soo Mg HIKPT) TTEPIEKTIKOTTTA ofvoTveupaTos Exel. To
Oi“'U“ITVEU}JGTéuETpO, Emropéves, B& PuBifeTon Téoo Mo
MYO ot BidAupa olvomveUpaTos kai vepou, 600 MO
Hikpry elvon 1) TepiekTIGTNTA TOU BiaAUpaTos of ofvo-
."VEU)J.C(,
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KE®AAAIO OIAOO

AEPOZXTATIKH

8.1 IAIOTHTEZ TQN AEPIOQN

Ta owpata othv &pla katdoTaon éxouv T& EEfs
Bagik& yapoakTnploTikd:

1) T& uépia Tous Exouv péom &mdoTaon peTay
TOUs TTOAU peyaAuTepn &m’ 6,71 T& pdpla o1& oTeped
xal oTéd Uypd.

2) T& pépid Tous kivouvTal ouvexds kal kord TRV
kivnon Tous ouykpoUovtan pé EAAa pépla A pé Té
Tolywpata Tou Soyelou péoa oTd Smoia PpiokovTan.

3) Aév Exouv oTalepd dyko kai dpiopévo oxfiua.

4) Oi Suvauels ouvoyfis petabl T&Y popilwv elven
TMOAU pikpés. "ETor T& pdpia T@v depiwv Teivouv ouve-
XG5 v& dropakpUvovTal peTabl Tous kai ETropéveas Tei-
vouv vé katahdBouv 6o Té BuvaTd peyoaAUTepo SyKo.

Enpeimon: Auvdpers ouvoyiis ovoudfoupe Tis EAkTi-
kis Buvapels, oi oOtroies é§aokouvtal petafl T&V Bo-
nikGv oTorxeiwv Tfis UAns. T& Soupikd oToiyeio g
UANS Wiropel va eivon dropa 1) popra. Ty, T& Sopkd
oTolxela o’ Eva koppdTt oidepo elval &Topa Tou oTol-
xelou o1Bfipou. "Erriong Eva koppdrt yAwpiobyou va-
Tpiou NaCl Exar Sopikd oTorgela idvta CI kai Na'.
Té Bopika oToryeia Tou Tayou elvar pépia H,0. Of
Buvapers owvoxfis o) oTeEped kKaTdoTaoT elvon peyd-
Aes, oy Uypd katdotaan elvon pikpdrepes kai oty
dépra katdoTaon yivovtal AdyioTs.

5) "Av o’ Eva Boxgio, moU Umdpyel fva &épio A,
mpoobéoovpe Eva Gépio B, T BUo &épra dvapryviov-
Tou kai Snutoupyolv dupoloyevr| piypara.

a) Ta aipra Exovv Papos. Aoyikd, deoU T& éépla
amoTeAoUvTal &md UAn, 84 Eyouv Pépos. Mepaparikd
armobelkvUeTan aUTd, pé TO  TeElpapa ToU oynpertos
8ola

21ov fva Bioko mas evaiofnTng {uyapids Tomobe-
Toupe Eva Boyeio A depokeve (BnA. kevd &mré dépa).

"loopporroupe aTr) ouvixsia T Juyapid pé T4 oTa-
fud . Metd oTpépoupe Th) oTpderyya Tou Boyeiou,
GoTe V' agriooupe va& pTrel o alTd b dTHOoQAIPIKGS Ty, 8-1a
dépas. Od Tapatnpricoupe TOTE dT1 1) {uyapid khivel Ta &pia fyouv Papos.
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Tpds 16 Sioko, aTdv Gmolo Umdpyel T6 SoyEio, yiaTi
Tpoohéoape oTd Papos Tou, TO Papos Tou Gépa.

Lupnepaivops howmdv dti ta aépra Exovv Pépos.

B) Iiceig thv acpiov. Ta &épia tEaokolv BUo -
B TIETELS

— Té mpidTos eidog opeileTar oty Kiviion @V po-
Plory ésu depleov kal Bikanohoysitan s Efs:

T& pépra buds depiou oupmepipbpovTal o&v EAXTTL-
kS ogaipes, ol omoles kads KwoUvTa ouUYyKpoUov-
Tl pé T4 Toiywuata T Tou Soxeiov, péoa oTd dmoio
Bpiokeran. “H kpouan aUTn elval fhaotikf) Kpolon kai
SToTéheopd Tns elver 1) é§doknon Suvduews oTA Tol-
XWuerra kad 1) &AAayt) Ts Bieublvoews Tiis TaxuTnTos
(ox. 8. 1p).

"Av ) ouvioTapévn TGV Suvdpewy aUTdY oTéd Toi-
X@pa T elven N SUvapn F kai S elvan 16 épPadov Tiis
; : i F G e
é7"lqicatvzlcx; T, t6¢ mnAikov S elvan 1) Triean TToU dokel

6 &épio 0TS Tolywpa, BrAad:
F
epi
S
Inpeioon : ‘H kivnon Tdv popiwv tvds deplou dvo-
Haleton wad Oeppuky) kivian, Stas 8& Treptypdipoupe
976 Kepddaio Tijs OepudrnTas.
~To 8eUtepo elbos  mitoews SgelAeTan ath Papog
O Gegpiov kol Umohoyiletan Smes ) USpooTaTiKD
Tieon &méd Tév TUTTO!
P=ch

'ETrE\Sr'] Suws TO elbikd Pépos Tév depiwv elvan TToAU
Mikpo (mr.y. elfikd Pépos ToU dTpoc@aipikol dépa of
EPuokpaoia 207 C kad Trieon 1 Atm eiven 1,3 kp/m3), ©)
Tea) aUTh yI& JKpa OYETIKG Uyn depiwv oTnALY
fvay oy pikpr). “ETol o1 oyelo ToU oynuaTos

1y 14 Buo pavopeTpa M| kal M, 8eixvouv oyedov
™Y {81 tv8eiEn, yrati oi Siapopés miEoEws, TOU O@ei-
OVTan o16 Bhpos ToU depiou, Elvan oAU pikpés Kal
Béy elvar Buvardv olte va Tis BlaPdooupe oty KA
Hoke 1ol HavopéTpou.

"Av Tr.y. o016 Soyelo Umrdpyel Gépas, & dmolos ExEi
HBiks Bépos £ = 1,3 kp/m3, §) Biagopd évBeifecv oTnv
Tieon Tév Suo pavopéTpeoy M| kad M, B& elva:

<t

My

(T)

i

Iy. 8-18.
2
h=1m
b
Ey. 8-17.
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AP =¢h' =3 kp/m} x 1 m = 1,3 kp/m? =

= 0,00013 kp/ecm2 = 1,3 104 at.

"ETre1dn 1y wieomn Tou &épa péoa oTd Soyeio, 1) dTroia
opelheTar  oTh)  Beppikn) kivmon TV popiwv, elvan
1 Atm = 1,0336 at 1) Biagop& miéoewy, U Belyvouv
Té povopeTpa M, kai M, elvar dpeAnTéa.

8.2 ATMOZ®AIPIKH TTIEZH

‘H dtpdopopa elvan ma &épra pdda, mow mEpIPEA-
Aet ™) I xai TRV dkohouBel oTiv TepIaTPOPIKT TN
xivnon yUpw &mé Tév &Eovd Tng kal THV Tepipopd
s yUpw &md tév "HAwo. ‘H EAEn Tiis IMis ovykparTel
aUTn TV dpla p&da yUpw Tns. *Av Btv fitav 1y EAEn
Tis I, T& &éplar ouoTaTikd Tiis dTHOOPAIPAS, KE TV "Av dpopeder & dépas & 6 Boyeio, aUTé
Tdon ToU Exouv va EkTelvovtan of peyoAUTEpo X@po,  Toohakdverar &S THV EfwTepikd ATHO
64 elxav okopmiofel oTd BidoTnpa. opaipikn Trieon.

‘H &rpdogaipa elven Eva piypa moAAédv depiaov,
ar’ Té& oTola T& kup1oTEpar Elvan T6 &GwTo N, kal T6
oGuyovo O,.

‘H mukvotnTa s dTpoopaipas kabas dvePaivou-
VE, OUVEXGS EAaTTveETal. TO Téyos Opws Tiis &Tpd-
ogaipas elval peydho kol étor 1) mrieon ToU Efaokel
auTr), Adyw Tou Papous T, elvon onpavTikn. AUTn 1)
Trieon) OvopdleTal ATpocQUIplkT] mitomn.

Mé 16 mapaxdTw meipapa SiamioTdvoups 8T1 U-
TAPYEl ATUOOQAIPIKT) TriEOT

TMaipvoupe Boyeio dmrd Aeukooibepo (Tevekt), Trou Exer
oxfia opboywviou TapoAAnAemimedou kal pé pia de-
pavtAia deoipoUpe TOV dépa amd TO Soyelo, OTOTE
TapaTnpoupe 0TI & Tevekés apyilel v ouppikvaveTal
(Toahakwverat) (oyx. 8- 2 a).

‘H ouppikvewaon (ToaAdxkwpa) ToU Teveké, yiveral
yiori piv dponpedel & dépas dmd T Boyeio, 1) mieon
Tou fitav fon pé THv EEwTepikt dTpooeaipikn TrisoT).
“Orav 6uws dpaiptdnke & &épas Tou doyelou, f) Trieon
ptoa o’ aUTo pikpuve kad 1) &rpoogaipikn Tieon &m’
EEw 16 ouppikvwos.

o) Métpnon tijc arpocpaipikilc méozwe — INeipapa
Torricelli. TTpédTogs péTpnoe TNV dTpoopaipikn Tieon &
Torricelli xk&vovTas 16 ducvupo Teipapd Tou, TO &mroio
ylvetan cs éEfis (ox. 8- 2 P):

lepiZope TeAeiws Eva yudAvo owAnva prikous 1 m,
KAeloTO 016 Eva Tou &kpo, pé UBpapyupo. KAeivoupe

| Bapopetpinog
darajiog

Iy. 82
NMeipapa Torricelli.
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8.2. "Atpoopapiki) mizon

bE 7o ueydAo pas SdkTuAo TO duolkTd GKpo ToU ow-
Z\"Wct, TOV dvaoTpépoupe kai Tov Pubiloupe péoa o’
e Boyelo ué USpdpyupo. *A@aipoUpe OTT) GUVEXEIX TO
GKTUAS pars, GTdTe TapatnpoUde 6Tt O USpdpyupos
KateBaivel péoa o0Td owAfva kai oTauaTd of k&Tola
eécrn_

Od dmodeifoupe oTr ouvtyeia dTi ) Trieon) TTOY d-
OKEl quTry 1) oThAn h ToU UBpapyUpou elvon fom pé
MY drpoopaipiky Trieon.

‘H mieon o6 opifovTio émimedo xx' kai oTo iBio
UYPO (tév UBpapyupo) péoa oTd cwAfva A kol Ew
ST ity B elvan iS1a (ox.8-2y). Anhadn:

Py = Pp (1)

‘0 X@pos A dvopdletal fapopeTpikoc yodpog Kal
ey oxebov kevds. ‘O Tpdmos pé Tév dmolo Eyive TO
TrE1F><Ju.lo: Sév EméTpewe v& pTrel &TUOOQPAIPIKGS GEpas
% aUrov. Té uovo &éplo TroU UTtdpyEl 0TSO PoapopeTpl-
ko X&po elvan &rpof UBpapyUpou, of dmoior o ouvn-
'Ouévn Beppokpacia (20° s 30°C) Eaokolv EAGYI-
o) Trieon, Téon hoTe TEAIKG & Y &pos aUTds vé UTTOPET
'& BecopnBet depoxevog. TS kevd Tou Xpou aUTou Gvo-
“leten Papopetpiré kevé.

‘Erroptveos N ieon Pa elvar pdévo 1) UBpooTaTikn
Tiean) THis oThAns Tou UBpapyUpou, Uyous h:

P,=c¢h (2)
Smoy: € elvar 16 elBikd Papos ToU UBpapyUpou. Ly. 8.2y
Z1$ B €€aokeital pévo 1) drpoogaipikr) Tieon Pu:
PPy (3)
A Tis £610coes (1), (2) kal (3) mpokyrrTer:
P.=&h

"Av trroptvess petpriooups TO Oyos h Tfs oThAns
U YBpopyUpoy, wTopolpe vé Utrohoyicoupe THY
Thooqaupiks Tieon. Emedn, Spws, Smws 6& Soupe
TT""Pﬂtkérrco, 1) &rpoopaipikt) Trieon Sév Tapapbvel oTa-
“PM, Btv Ppiokouue tvTeAdds oTafepry Tiwh Yi& TO U-
95 h. Amtd petprioers ToU Eyvay oTd UyoETpo TiS
Qo\(!ffcas, Bpeédnke &1 6 Uyos Tiis oTHANS Kupaive-
A yOpew otd 76 cm.
Ozopoipe Ty ricor, mob dokel otikn Ldpapyipon
tm, of Oeppoxpacia 0° C, oy KavoviKi dTjlocpaIpLki)
I"*:"l]. Ty mieon adm, 8mes dvagépape oy Ypo-
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OTQTIKT], XPTOIPOTIOIOUNE o& povaBa peTprioews Tiis
TECEWS, PE TNV Ovopasia QuoLKN Gtpdcpaipa Atm.

B) "Yroloyiopdg tiig Kavovikij atpocpaipikilg mi-

aLOg.

1) Ztév TUmo:

dvTtikabioToUpE
TTou elvon TS €ldikd Pdpos Tou Udpapyupou oTi Bep-
pokpaoia 0°C. "Exouue:
P = 13600 kp/m3 . 0,76 m = 10 336 kp/m? =
= 1,0336 kp/cm2.

Emeidr), Omws elmape, 1) Kavovikr) &THOOPAIPIKT)
mlean ouuPoAileTon 1 Atm, ocupmepaivouue éT1:

2) "ANAN povéda peTprigews Tiis miéoews elven T
mmHg, oy, &mes eimope, elven 1) mieon TV émrola

1 Atm

P=gh
h=20,76 cm kai & = 13 600 kp/m3,

= 1,0336 kplem? = 1,0336 at

dokel aThAn USpapyUpou Uyous 1 mm.

‘Emeidny 1) kavovikny GTtpog@aupikn Trieon  elven
Trieon Trou dokel oThAN Ubpapyupou Uwous 76 cm

=i 3

760 mm, prropoUpe v& Troupe OTI:

Kavoviy atpocpapicy nicay = 760 mmHg

y) Meraflohég tijg drtpospupikijg méosmsg. ‘H &-
Tpoa@aipikn wieon Bév Tapapével oTabept), dAAG pETa-
PaAAeTon pe TO UypdpeTpo. "Ooo mié WnAd dvePaivoupe

otV &Tpdopaipa, TGO IO WikpT elval 1y dTuoopal-
pikty Trieon. 'O Adyos elvon 611, Stav dvePoupe of Gyos
h péoa oty &rpdapaipa, f| Tieon EAQTTOVETAN KATA
16 rood TS Méoews ToU dokel 1) oTNAN ToU &épa KA-
Tw amd 16 Upos alto (ox. 8-28). O& dmobei§oupe

6T, Gv duePoupe kovTd oTi OdAacoa katd  Uyos ;‘

h = 10,5 m, 7| &rpooeaipikn Trieon EAarTwvetal kata  T:

1 torr = | mmHg. Ef:
PAn6diEn : Kovtd o) BdAaooa T6 elbiks Pépos ToU ™ 30

atpooqaipikou &épa elvan 1,293 kp/m?. 306

‘H arieon mou dokel oThAn &TpoogalpikoU &Epa
Uyous 10,5 m elven:

P

=~ 13,6 kp/m? 1 torr, ywrti wieon 1 torr

eh

- 1,293 kp/m?3 - 10,50 m =

= 1 mmHg = 13 600 kp/m3 - 0,001 m = 13,6 kp/m2.

‘H EAaTTwon auth Tiis ATHOOQAIpIKTG TETEWS KATA

WnoionoBnke amod 1o ivotirouto EknmaideuTikrg MoAmkrg
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I orr ot Owopetpikn Siagopd 10,5 m loyver yi iys-
HeTpa pikpd. ‘H petaPolr) Tiis &THOOQMIPIKTS TTIECEWS
ME TS Upos BiveTan dmwd TN KapTrUATN Tou GYNHATOS
8.2,

‘H &rpoopaipikn Triton petaPdiieTar kai oTdv ibio
Tomo koatd T Bidpkei Tou 24cpou. Of petaPoris
abTég oyeTilovTal pé Tis koupikés peTaPorés kai Bi-
VOuv TrOAUTINES TTATIPOPOpIES YI& TNV TIPOYVWeTn Tou
Kaipou.

8.3 OPFANA METPHEEQS (ATMOZDAIPIKHE KAI
ANAQN TTIEZEQN)

o) Bupopetpu. Bopouetpa eivarl t& Spyava ué T&
OTrota WITOPOURE V& LETPOULE TTV GTHOTQAIPIKT) TTIEST).
T Blakpivoupe of Ddpupyupka kal of petalhikd Po-
POLETPQ.

1) "Yépapyvprka fupopstpe. ‘H Aertoupyia Tous Po-
SileTon oA Gpyn ToU melpdpaTtos ToU ToppikéAAL.
'ATtoTeNEITal GO EVa CKEKWIEVOY yudAvo cwAnva,
6 Omroios oT6 Eva Tou okEAos Exel MG pikpn) Aexkawn
(0x. 8.3 ). 16 UmdAormo Tuijpa & gwhivas EXEl
ToAU mikpd uPaddén Biatouds. ‘O UBpdpyupos ioop-
PoTel péoa 016 cwAva kai & xdpos A eivan Papo-
HETPIKGS X GOpOS.

‘H Evbeifn h Tiis khipakas K petafl Tdv Suo EAeU-
Bepey tmigaveidoy ol UBppyupou pas Seixver ThY
dTLlOUqacrlleﬁ mrieon of mmHg. "Av | &Tpoopaipikn
Tieon petaPAnfel, TOTE 1 EAeUDepn Emgdvela TOU U-
BPéﬁpyupou a1é &ploTepd okéAos kaTePaivel 1) dvePai-
VEL ‘H petaPori) alth ToU Uyous, Embpd& dverraiotn-
T oty EAeUBepn Emigdvela Tou UBpapyUpou oTr Ae-
k&un, ki abTé yiari f) Siatopt) Tiis Aekdung eivatl oAU
Beyedrepn d1td 1) Siaropn) Tou UmoAolTou awATva.

TopoUpe Eropéves vé Becopfjooupe 6TL 1) OpiGovTIa
éTTlcpdvsza xx' elvan oTéd 1810 mhvTa dpiLévTio émitedo,
TO &rroio dvTioToyel oThv Evbelfn undév Tis KAipa-
Kag K ToU BapopéTpou.

2) Metadhka Papopetpa. "Evas &md Tols TUmoUs
TGV petodhixéy  PopopiTpwy  podvetal oTé  oxijua
8.3, 3¢ tva depdrevo Soyelo, UTdpYE! E0LITEPIKG Ve
SImAé fhaopa E, 16 dmoio icopporei THY &Tpoopai-
Pk Tricon, rov éEaokeiTal oY EUKaPITTN HETOAAIKT
Kab EhaoTikn Emipdveic M

Dugierj

Yy 83 a,
Yopapyupikd Papduetpo.

Xy B3P
MeTaAAikS PapopeTpo.
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Of peroPolés Tis dTpoopalpikiis TEcews Exouv odv
ATTOTEAETUE VA PETAKIVEITO! TO OTMEIO A KoTd T1) B1eU-
Ouvon xx' kal pé gUoTnua poxAdv vé peTakiveltal &
Beiktng A prrpds oTny kKAipaka, 1) omoia PoabBuoAoyei-
Ton ouvniBaws of mmHg.

T& petadAikd PapoueTpo TTALOVEKTOUV GTod T& U-
Bpapyupikd, yloTi peTagépovTal eUkoAq, AAAS pElove-
KTOUV yIaTi T& Udpapyupikd Exouv peyaAUTepn dkpi-
Bera oTis evBei€ers.

Enpeioon : Eixaue el oty mapaypago 8 - 2 671
o¢ kafe UWOPETPO GVTIOTOIXE] MIG GTUOOQAIPIKY Trie-
on. BaBuoAoydvTas étor Trv kAipoka &vos peTaAAIKOU
Papopétpou ot Siapopat U\, HTTOPOUHE VA& PETPT)TOUME
amevbeias pé 16 Spyavo abTo, TO UydpeTpo oY Ppi-
okopaoTe. TéTolou Eidous peTprioels elvon povo évdel-
KTIKES kal Ox1 drpiPeras yiari, Omeos elrape, 1 dTpo-
ogaipikn wieon &év Tapauével otabepr) o Eva ToTTO.

B) Mavopetpa. Ta povopetpa elvon Spyava, pé T
Omoia HETPOUPE Triéoels Uypdv 1) depleov. AlTéd Bia-
kpivovtal of Ubpopyupikd kal of peTaAAixd.

1) “Yoépopyvprka pavopetpa. Ta Biakpivoupe of
AvolkTa Kol KAEIOTE pavouETpa.

— "Avoikta vopapyvpika pavopstpa. “Omws gaive-
Tan 01O oXApa 8- 3y Evas «keKappévos» YUAAIVOS ow-
Afjvas pé Udpapyupo elval duoikTos kal Amd T Slo
okéAn. ‘H 1rieon o016 xdpo X, mou OEhoupe va peTpry-
ooupe, petaPifaletan ot A kal eiven fon pé Thv
Trieon oo onueio B:

Px Pa Py

‘H mrieon Pu ioouton pé Trv wieon Tijs USpapyupt-
kfjs oTnAns h kai v dtpoogaipikn micon Py

‘Emopévos:

Py =g -y Py

MeTpaovTtas 71 Srapopd oTdBuns s UEpapyupikis
otnAns h kai yvwpilovTas TNV ATHOOPAIPIKY TieoT,
UtroAoyiZoupe TNV Ticon oTd X&po X.

— Kheiota 06popyvpika pavopstpe. “Eva Tétoio
HOVOPETPO GITOTEAEITE GTTd FVa «KEKTUPEVO» YUSAIVO
owAnva, KAEIOTO oTO Eva okidos (ox. 8.3 8). 216
X@Opo Tou KAEIoTOU okéAous A UTtdpyel dEplo 1) dépas.

‘H rricon o16 x&po x elvon:

Py= Pyt &h

Zy. 8:37.

"AvoikTd Ubpapyupikd pavopeTpo.

Zy. 8-36.
KAeio16 Ubpapyupiké pavéuetpo.
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8.3. "Opyava perpnocog (arpocpapikils kai ilimv miccmv)

"Ooo duePaivel & Hg a6 8e616 okéAos, TOTO TUUTTIE-
Ceton 18 &éplo oTO Y&po A. Anhadh | mieon Pa pe-
YaAwver,

Mévey o1é yuahi Tou Se€iod swAnva Udpyel Babuo-
Aoynuivn khipoka. 'H kAipoka aUTh slvor dvicoBid-
OTarn. "Etor of UmoBiaupéosis Tns pikpaivouv Tpos Té
Taves, Trv micon Siapdloupe oty EAeUlepn Emigd-
Yela ToU UBpdpyupou oTd Befid OKEAOS.

2) Merabiika pavoperpa. “Eva TETOIO PavOpETpO
uTTOTE?\Ele &md fva eUKaUTITO Kai METAAAIKO TwANva
L, & émroios Exer BiaTopn) EAAeimrTikY (o). 8 - 3€).

"Av cuvBéooupe TO onueio I pé x&po, oToV bTroio
U“’QP)(EI mrieon peyoAUTepn &TO THY ATHOGQAIPIKN,
U Umeprricon adTr) Teivel va peTaBdAAer T Biatoun
TOU gwAfva &mrd EAAEITTTIKT) OF KUKAIKT], UE GTTOTEAE- T 8506

OUa & cwAfvas T vd Telver vd yiver euBls. "Etol TO MeToAAIKS pavépeTpo,
E7\5\-'9?:[:)0 &kpo ToU gwAfva ¥ petoxivelTal &md TN
GEo-q M, o1y fton M, kai 6 SeikTng Tou Spydvou A
HeTokveitan pirpds o1 BaBpoAoynuévn kAipaka.

_Y) Liphvi, TS oigawvi elvet cwAfivas yudAwos mol,
OTws gaiveral a1éd oxfipa 8 - 3 o Tapouoidlel Sied-
Puvan o6 péoo. XproiporoleiTan Kkupiws oTé Epya-
OMpia Xnupeias yid¢ v& PETOPEPOVTOL TTOOOTTTES D10~
AVléreoy 1| XMk Evioewy &méd Boyeio of Boyeio.

Aertoupyei dog EE7s:

BuBigope 16 tva dvoikTd dKpo TOU OlpWVIOU OF Eva
Soxeic Uypd, ToU TpdKEITal VA PETAPEPOUME. ATIO
TO &Aho &woikTd dKpo QUOPPOPOUE PE TO OTOHA TOV
Spa Toy cwAfiva kal Té Uypd duépyeTar o alTov,
OTS Owog rou BEAoupe. KAelvouue TéTe, ué 16 SdkTURO
:rof, XEpLOU pas, TO Tévw &xpo kai Pydlouns TO 019wyl
8w &mé 16 Uypd. Méoa oTé c1pcv TETE TAPQpEVEL
HI& mrogérnTa Uypol, yiati f drpoogapikt Trieon
Py, igoppomel TH) pewopéun Trieon ToUu &épa pEoa OTO
Olpcovi P, kai Ty Tricomn Tiis oThAns Tou Uypou Uyous h:

Pul Py ch

"Emeita peTogépoups TO oiplovi pé TO TTEPIEXOHEVO
976 &Aho Boyeio, Exovrtas TavTa KAeloTO pE T BA-
KTUAS pas 16 e dvolkTd dKpo ToU owAnva. Ty, 830,

2T ouviyela dpaipolps 16 BékTUAo Kol ptoa oTo Tipcovt.
X&po ToU cipwviol 1) Trieon P yiveran Al fon pé
T &rpoopeupikry. ‘H oThiAn TOTE ToU Uypol Tavel vi
il30[-";)011’511-0“ kal 16 Uypd ylvetan o6 BevTepo Boyeio.
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8 .4 METABOAH TOY OFKOY TQN AEPIQN AOTQ
METABOAHZ THZ TIEZEQZ

Nopog Boyle - Mariotte.

Heipapa : 2 éva poxpooTevo owAnva ToTroleToUue
fva EpPolo kai éva pavdpetpo (ox. 8 - 4 «). Mi& mo-
adTnTa deplou elvan éykAwPiopévn dvdueca oT1d ow-
Afver kai TO EpPoro. ETN Béon [ TO dépio Exel Syko
\Y 1 /t kai 2Ecoxel Tricon P — 8 at. MeTakivoupe T6
iuPolro alyd-oryd (aTe va priv Exoups peTaPoAn) Tiis
Bepuokpaoias ToU depiou kaTd T peTakivnon) oTis
Sioboyikes Oeoeis 11, I kai IV. Ot &ykot Tou depiou
otis dvtioToryes Bfoeis elvan 2 ft, 4/t kad 81t Alo-
TIIOTWVOUHE TOTE, OTlI TO PaVOUETpPO Beiyvel Triéoelg
qurioToixa 4 at, 2 ut xai 1 at.

Zrov Tlivoka TGV peTprioewy gaivovtol of Tiués
TGOV Sykwv kol T&OV mmitoewy oty kabe Béon kal &mod
aUrTés TS TIPES TTPOKUTITEL OTI, TO YIVOpEVO Tiig miictmg
&ni tov dyko napopdver atabepo.

"Eta1 SiatumrdveTal 1 rapakdTw mpdTaon, 1 dmoia
Svopddleton kai Naopog Boyle - Mariotte.

To ywvopevo tiig méocsmg £mt tov Oyko £vog aepiov,
oD 1} Oeppokpucio tov o6fv prrofailerar, civar oto-
Oepo :

PV = aral.

‘H ypagikty mapdoTaon alTiis Tiis £Giowoews pori-
veTal oTé oyfjua 8- 4 B.

‘H kapmUAn ovoudletar iedOeppn kopmoky, yiari
KaTd T S1aprela THS PETAPOAT)S THS TiEgews kai Tou
Sdykou, Gilatnphoape oTabepr) T Oeppokpooia Tou
deplou.

Ynpeimon: ‘O vopos Tou  Boyle - Mariotte  &év
{oy Vel drkpipéys. "Exoupe BnAadn dmoxAioes, Tou eival
mo aiobnTés aTis mEpITTTOES TTOU T& dipla Ppiokov-
Tal kovtd g€ ouvBijkes Uypotroirjoews. Ta dépia ekelva,
Trov 0& propoucav vé droioubirigouv dkplBds TO vopo
auTo, ovopdlovtal ldavika aipra.

"Egappoyi. (BaBpoAdynon kieigtou USpapyupikou
pavopéTpou). "OTav TO KAEIOTO PaVOUETPO TOU OYT)Ha-
105 8 « 4 y Belyvel v &drpoagaipikny ieon Po = 1 Atm,
ToTE 1) EAcUOepT) Emipdveia Tou UBpdpyupou Elval oTo
iBio Owos kal o1d BUo oxéin. Té Uyos h Tou depiou
aTov kKAeloTO Xdpo elvan 10 cm.

,!7
=1
0, 8 o
[ t
1 I
a Sk
O —
0 % I
O s
0 8 E
Iy. 8. 4ca.
IMTINAKAEZ METPHIEQN
—1
©ton 1 I ||
"Oykos It 1 2 4 8
Tieon at 8 4 2 1
"Oykos x Tlieon | 8 8 8 8
It at

Ey. 8-4p.
Ipagikr| mapdotacn Tou Nopou Tédv Boy-
le - Mariotte.
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Zuvdtoupe TO povopeTpo pE ToV Ydpo y. ToTe o
J’JD&DYUpog kaTePaivel oTO AproTepS OKEAOS kai &vTi-
OToIy QuePaivel oT16 Be€1d kaTd TO B0 Gyos.

"Av Biveton T6 Upos o — 4 ¢m, v& Utrohoyiobei
TTEEQ‘H P,.

Abon)

_ X Béon (B) f micon Py 0& icoUtan pé 16 dfporoua
WO migoecov: 1) Tis mécecws P, # émola E§aokeiTal
dms 14 &éplo oTOV KAEIOTO XGPO TOU MoVOpETPOU Kad
2) Tiis miéoews ToU Enuioupysitan dmd TH Biapopd
?Tﬂew]s « Tou UBpdpyupou oTé Bud okEAT TOU Ow-
Mye kai 1) 6moia 8& elval £y, o.

“Eyoupe: 0 = 2 (h—o)

‘Emoptvers: Py Py + 2 (h—w) ey (1)

21 Béon (1) TO &éplo ToU pavopiTpou Exel OYKO

1 = 8Sh kai wieon P, = 1 Atm.

21| Béan (B) 6 &éplo Exer dyko V, = S kad mriean
Y2 Z1ig Buo avuTés Otoeis TO dipro Exer Ty Bl Oepo-
*Pacia. ‘Emouptves foyuer & vépos Boyle - Mariotte:

Py Vs = PV,
1. PySiwi=PuSh==
s P, Ll (2)
h o)

AvTikaticToUpe ™y TIun TR Py & v Elowaen
() oty (1) kai €xoupe:

P, Po 2 (h—wo) eng (3)

w
"Appnrikn fpappoyiy. Té dpibpnTid Sebopéva Tijs
TPONYoUuevns Goknoews €lval:
Py = 1 Atm = 1,0336 kp/cm? — 1033,6 kp/m?
h= 10cm — 0,Im
Ehg = 13,6 P/cm3 = 13 600 kp/m?
o= 4cm = 0,04m.
"Avukatdotaon :
b, 10336.0,1
0,04
2,743 kp/cm? == 2,743 at — 2,68 bar.

kp/m2 - 2 (0,1 —0,04) - 13600 kp/m?

Xy 8.47.
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Iqpeiowon : Mé v £Elowon (3) yiveron 1 Pabuo-
Adynan Evos KAEloTOU pavopéTpou, yiati bivovtal G-
gopes TipEs o1o Py UmroAoyifovtas TV Tipn Tou .

8.5 ANQZH — AEPOZTATA

‘H dpxn Tou "Apxwndn loyver kai yi& Thv Trepi-
TTwoT TV depicov. AnAadn, Eva odpa ol PpiokeTal
péoo of Eva Gépro BéxeTan dvwaon, 1| omoia elvon ion
pé 6 P&pos Tou depiov TroU ExToTriler.

TelpapaTikg propoUpe va 16 dmobeifoupe pé 10
melpapa ToU oxnpartos 8 - 5 a.

Mg koidn Ehappid opaipa icoppomeitan o Béomn
@ ToU fuyou,

Ztn Béon P 1 icoppomia kaTooTpépeTan, YioTi uE
11 Ponfela depavTAias GQUIPECONE TOV ATHOCPXIPIKO
&épa Gmd TOV Kbwva kai pndevicape ETol wid &mod

Tis Suvdpels, TNV duwon A.

"Eta1 &modeiybnke 1) Urapén Tiis dvddoews.

"Egoppoyn tilg avhetwg ot depborata. To depd-
oTato elval Evas depofaiapos ToU TOV yepllope pé
EAappd Géplo, ouvnBws Mo He, émeldn) altd mapou-
Gl;fxCEl &bpaveia oTis xnuikés duTiSpaoels (kupiws yia-
Ti 8év dvagAéyeton) (ox. 8-5p).

Eweidn) & dykos Tou depobBdAapou elvan peydios, 1)
&vwon elvan peyahuTepn &md TO ouvohikd Pépos ToU
depootatou (Papos depiou, depobBdAapou, oyowidv,
kaAabiou, tmpat@v kAm.) ‘H Sivapn:

s’o’»

8.6 YAPANTAIEZ

"Ovopdadoupe UbpavTAles Tis ouokeuts, pé Tis OTOIES
prropoupe v dvuyooupe vepod () kai dAAha Uypd)
oé Bidgopa Uyn. Tis Siakpivoupe of avappognrikic,
katallintikic kal @uyokevipikic UbpavTAlies.

a) "Avappognuiki] avthie. 216 oyfipa 8.6 a ma-
ploTaveTan pd avappo@nTikn)  AvTAla. 'AmroTeAelTan

: \.
Roassda B ’0,0?“0
OVOPGCETal GVOYOTIKT 6UVOpT TOU AEpOCTATOU. »&‘Q‘Q ‘/‘(;
drd Eva kUAvdpo K, & dmoios ouvbietan pé fva pa-

kpU owAnva X “Eva éuPoro E piropel va kiweiton

TaAvbpopikd péoa aTév kiAvdpo. O1 o BaAPibes a Ty 8-5p.
kal [ dvoiyouv pévo mpods T& Emrdvw. "AepbaTaTo.
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Asttovpyia.

I odaon (avappopnon). Mé T yeTakivnon Tou
fuPShay Trpds T& Edvw SnuioupyEiTel UtroTrieon 1o
XGpo A, ‘H BaAPiba u kheivel GTd TOV ETUOTQAIPIKG
Gpa, oy mrpooTadei va pmel oTo xdpo A. ‘H druo-
CQaipikn) Ticon Py @Ol TO vepd pfoa oTO GWAN VY X
kel péow i ParPidas f oTod xdpo A Ths dvThias.

2y gaey (ovpmizon). ThéCoupe 16 fpporo E TPOS

T& kéTeo kal B PaABiSa u duoiyel dmrtpémovTas 0TO
VEPS vér repdioer Tdvw dmd adto. ‘H Popiba B khetver
dgoy méleTan Tpds TE kdTw, kai ETOl TO vepd TOU
XSpou A Bév émoTpéper oTO owhva L.
" "Orav peTakiviigoupe TdAl TO EpPoio  TPos T&
ETdivey (pdon In-dvappdpnomn), véx mMooOTNTA vepou
SveBaiver oTo x®dpo A, Evid TO vepd, Tou PpiokeTan
Tavew dmd 16 EpPoho, yuvetal oTé Boyeio I

‘EravatapPavovtas Tis pdoers 1 kai 2 petagépoune
VEPS a6 Boyeto I &ird T xdpo B.

”uputi]pnoq: "OTreos eibope, 16 vepd O0TO TWATVE
- kol o6 ¥@®po A duePaivel miefopevo &1rod TV &THO-
paipikey Trieon. ‘Oupws 1) dTHOoPAIPIKT TTIETT) HTTOPET
v igoppotrijoel oifAn vepou Uyous mepitrou 10 m
U Urrodoyifetan dmd T oxéon:

Poii =80 b

Pu

£y

Ty o,
"Emeisiy: Py 1Atm — 1,033 - 6 kp/cm? — 10336 kp/m?
Kai g, — 1000 kp/m? = 1 p/em3 Exoupe:

1033,6 kp/m?2
1000 kp/m?

10,336 m.

OewpnTikdg Biv elvan Buvatéy va duePdooupe Vepo
c?é Uyog pEyaAUTEpo &md 10 m pé AvappOPT TIKT)
Wi, Sty TpdEn bpcos 16 Uyos auTd BEv prropEl
V& elven peyoduTepo &mé 8 m. ‘O Adyos elvan 8T Bév
tven Buyarrd pé 6 EuPoto E v Bnptoupyicoupe ouvdfi-
K& dmdAuTOU KEVOU.

P) KataOhirtiky bdpavrrie. T oxfipa 8- 6 H mra-
PloTéver wd woradAimTikn USpavTAic. "AmoTeAeTal
9o fug KUAWBpO, péoa oTOV OTIOl0 KIVETTal 16 £pporo
E Avo PaAPibes « kal B kaBopifouv 1 pory TOU Ve-

Xy 8:6a.
"AvappognTiky &vTAia.

mn ;
M £

1R,
A

Xy 8.6p.
Katabhimmiky durhia.
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pou. ‘O ydpos I' mepiéxer drpoogaipikd dépa. Ki av-
T 7| dvtAia AeiToupyel of Bud gdors.

In @aen (aveppognen). Metaxivouue 16 EuPoro I
pos T Emdvw. Té vepd &md ThHv PaAPiba a dvePaiver,
mieCopEvo GO TNV &Tpoggalpikn Trieon, 0T Y&Mpo
A."H PBoPida B kAeiver kai Bév EmiTpémel vé EmioTpé-

WeL 0T XGpo A, TS vepd Trou UTrédpxel 0T XBpo A.

2n @aon (ovprmizon). Metoakivoupe TO fpPoro L
1pds T k&Tw. ‘H BaABiSa « kAeivel, dpou cupmiEGeTal
TPOS TA KATW, Evid N PaAPiba P dvoiyer kai 16 Uypd
utraivel o1 X&po A kai amd kel 0716 cwAnva L. T1d
x@po I' éykAwpifeton kai cupmiéleTan wé ToodTnTX
&THOTPAIPIKOU Gépa.

‘Otav émavéNoupe oty TpwTn @don Tiis dvap-
pogrioews, 1 PaAPiba f§ kheiver, GAA& & Tieopévos &épas
o1 Y@po I ampwyvel T6 vepd aTd cwAva X kal
£T01 1) por) Tou Uypou péoa oTd owAnva mpos T& Emrdvem
8év yiveTal povo aTr) Ao TS oUNTTIECEwWS, GAAA TUVE-

XieTon kol o) @don Tijs Avappogroews.
Hapetipnon : To Uwyos, o1d otroio prropel vé Gué-
Per TO vepd pé TV kataBhirmiky dvTAle, apTdTon
drrd Ty Tiean Trov B8& Trpétrel v Efaokrioouus 0TS vepd
ME TO EpPodro E. "Evol, Gv é§aoxijooupe Trieon 10 at,
TO U\pog 0TO OO0 UTTopoUpe va dvePdoouue TO vepd Tii
0& elvar Trepitrou 100 m.

y) @uyokevepiki) avrhio. 'AmoteAeital dmd KUALW-
bpo K, péoa otdv OTroio TEPICTPEQETAL ME TayUTTTa
(ué Eva HAekTpokivnTipa) 6 Gfovas A, TToU pépet TTOA-
A& mrepUyla. T Uypd ExkTeAel TreploTpoQikn kivmon
kai efaokel Tricon oTd ToKwpaTa TOU kUAivBpou Tis
avtAias. "ETol, 016 kévTpo Tou xuAivBpou Bnuioupysi-
Tau Utrotrieon, ToU Trpokaiel dvappdpnan Uypou &mod
TO oWANVA Gvappopnoews Ly, £véd aTrv mepiptpera 8n-
ploupyeitan UtrepTrieat), pé dmoTéAeoua vi Beitanl TO
Uypo Trpos 16 owAnva katalhiyews X, kai vé TpéyEr Ty, B-67.
an’ aUtév (ox. 8- 6 y). DuyokevTpik GuTAia.

WnionoBnke amod 1o ivotirouto EknmaiSeuTikrg MoAmkng
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I “YBpootatikl kai THv 'AspooTaTiky égeTdoa-
& 16 peyoTd of kaTdoTaom icopporias.

2 aurd T kepdhalo EfetalovTal  paivopeva ot
KWolpeva peuoTd.

9.1 FENIKA TIEPI POHS

Hedio pofic, kaheiTan & x&dpos, péoa oTOV HTTOIO Ki-
VElTan fugr peucTd, “OTrws slval Quaikd, dgou TO peEUCTO
KWeTan of kdBe onpeio Tou Ypou auTol, B Umdpyel
f“d TayUrnTar Eropives 1O guaikd pfyelos tayitnta
EXEL Tipny of xdBe ompsio Tou ydpou kai yr aUTd T
Syo & x@pos auTds eivar medio.

) Prupatikn ypoppi. “As pavtachoups 0TOIYELOD
S dm 10U dypou ol kweitar, ‘H Tpoyid aitn
s wédas SvopddeTan propatiky ypappiy (oy. 9 la).

v

~ Peuparoa ypaup

Yy 9-1a.

Ltpoti poil. “Av of kabe onpeio £vog mediov
Pofig W tayinta sivar otalept Sravuopa, of suvapTI-
M pi 1o gpavo, ToTE W) poi| Livar GTPOTI.
, T oTpewTh pory ol ypaupés pofis éxouv oTadepr
¥ON kai oyfipa péoa oTé Tedio pofis.
) B Napoyiy. "Forw Evas owhivas T, ol ixer éupa-
8 Bicropiis S (ox. 9 1 ). ‘Opilouns s Tapoxm
PRUGTGY 1 16 Trmhikov Uypol &ykou dV, 16 omoio 9 &
TEpUE &mrd Ty Emigdueia S af xpove di, Bid ToU ¥pd-
YOU ariron: SEL
] /
11 y
dr Zy. 9-1p.

tey
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Emeidn, émes galvetan otd oyfjpng, & Sykos dV -
Sdx, 1 apoxn I Siveran &mwd 1) oyéon:
Sdx
dt

I1 Sv

Smou: v elven f) TayUTnTa TOU pEUaTOU:

IT =389

Movadeg mapoyiic :
S.1 V lmd t=138 TlI=1mis
“Alleg povades:
CH6:5 YV=Tlcm " t=ls | [I= Lcmis
"Egappoyn. 27 fva UBpoowArva Siatopfis S — 10
cm2 1O vepd kiveitan pé TaxUtnTa v = 10 m/s. N&
Urrodoyiobel 1) Tapox” ToU vepou.
Avon :
2t oxéon Il = Sv 8& dvrtikaTaoThooupe TG Se-
Sopéva,
Lootnpa S. 1.
v =10 m/s
8= 10em2 =10 104 m2
"Avtikataotaon:
I1 101074 m2/s - 10 m/s — 0,01 m3/s.
Metatponi) tiig mapoyilc o povadeg md/h.

{ = m?3 :
0,01 m3fs = 10-2 T it 36 m3/h.

i}

3600

MMAPAAEITMATA TTAPOXQN

Mukpr) Ppuon 0,2 m3/h
Dwraépio AUxvou 0,2 mi/h
TMoTapds *Alidkpovag 60 mY/s

KaTappdrtns tou Niaydpa [ 8000 mi/s

9.2 NOMOI ETPQTHE POHZ

Oi vopor avutol elval Bud, & vopog tilg cuveygeiog
kai 0 vopog toi Bernoulli.
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@) Népog ovveysiag. SUppwva pé TO vopo T
Yuveyelog, 1) mapoyn peuvotod mob piel pEca of Eva
SOhijva, civar 1) b of kale Sweropi] ol Gwhiva.

"Evor, &v pavtagBolpe fva owAva X (ox. 9+ 2 a)
i“E METaPAnTH Siatour, péga dmd Tov Omolo mepVd
Vo peuoTd, mapoyn I, xai [, otis SiaTopts §, Kol
% tlven 1y iB1a.

=i, (D

'"AMAG of Trapoyés I, kai I1, Sivovtan &md Tols

TUTroys:

By = By etk Do =5 08 @) L 92
AT Tis tEiodaes (1) kad (2) TrpokUTTEL:

) S
il 3 (3)

AT S5 Uy
gl Uy M

‘Emroptvess, @v fva pevoté Kivelta of Eva coliva
Kai Eye1 of 600 onpeia tov taydINTEG v, Kai v, Of TAYD-
Mg antic eivar avriatpdpos avakoyeg npog tig dro-
TOpEG 108 swhiva S, Kai S, atd enpsin abTd.

"ETol Bikcuohoyeitan, yiarl éxei mou oTEVELOUV
T& ToTduia, Té VERO péel TG YpTyopa.

P) Napog Bernoulli (oy. 9-2P). "Av dvoudoou-
He P v Trieon o’ Eva onpeio Tou peuaToU, TOU Ki-
VT péoa of Eva owhfva, v TO péTpo Tiis TaXUTNTOS
TOU by pou oTd 1810 onueio, p kad £ THY TUKVOTNTE Kai
Té eiBikd Plpos ToU pevoToU Ko h THY KATOKOPUPT
?TréUToton ToU Becopolpevou  onpeiou TOU OWATVA
TS kdmola SpildvTia Erigdueia xx', & VOOs Tou
Bernoulli Si1acrumrcoveran s EERS:

i L ka0e onpeio £vog cwliva, pica otév dmoio pict
Vu peugro, 1 alyeppiei napastaa :

2
P+ o ol +eh
2

Ly 9.2

Tpapiver aradepi.

‘AnoduiEn : “Eotw &m T peuoTd 0TO OWANVA
(ox. 9.2 B) &beitan oTis Buo Biarropés S kai Sy ué
Tz P, kal P, kai péel wpds ) Qop& TGV TOYUTITWY
Ui ket L

‘H mrieon P, elven émotéheopa mds Suvduews Fy,
ToU dokeitan gty Emigdveia S,

WnionoiBrke amoé To ivotirouto EknmaibeuTikrg MoAmkig
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‘H 8Gvaun F: Tapayel Epyo:

Ay =Fix=P S x= PV

‘H wieon P, elvan &mrotédeopa Tiis Suvdpews _[73, 1
ool oT1) WeTakivnan y Tou Uypou kaTavahioke épyo:

Ay =H 9= P Sy =F 7,

"Exoupe Emopéveos mapaywyn Epyou: A — A, -
=PV, =P, V, Ol &ykol, Spws, V; kai V, elvan
fcor yiati, oUugwva pé 16 véue Tiis ouvexeias, of Ta-
poxés oTis SiaTopés S; kai S, elvan foes kai oé fooug
Xpovous Tepvolv &md Tis Bud Biaropés ool Syon
Uypou. ‘Emoptvaws: A = V (P; — P,).

‘Emeibn) o1 oTpwTh pon dév Umdpyouv TpiPés
kai darcohetes, B& foyler 76 Bebpnpo Setypiieseg tijg
pyovixiic Evepyeiag, T6 droio, oy TepiTtTwON QT
SiatumcoveTal s EERs:

Ecw, d + Esyy, 1+ ﬂuﬂﬂ)\’o‘:’l' E[’}’” = Ev, I+ Eson T
mv + Bh + (Py—P) V
! )
- : muv, + Bh, H

émou: B kad m elvon 6 Bépos kai 1) pdla Uypol Sykou
V. 'Eweidn) B = ¢V wkal m = pV 7 fiowon (1) yi-

VETQL:
; pVuol +eVh + PV
1
5 pNud eV ho - Py V
i)
=i v 4 e hy + Py
! 4 >
3 Py ehy, 4 Py (@)

Ao Ty E€lowon (2) ouvdyeTtan &1, ) TapdoTaan
P
2

I kad 11, mol onuaiver &1 6& elven 1) 181 y1& kdBe on-

P -i v2 + e helvar 1) 18ia yid Ta Tu)aia onpeia

peio Tou Uypou.
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Inpsioen : Ztv mTapdoTacn P -puv2+eh

w‘.—

Qvopdfoups Ty P otatiki micom xal TR peTpoUpe
O xéBe onueio TomoBeThvTas 0TS PEVOTS Eval pavo-

, ; i . 1 3
HeTpo. *Ovopddoupe THY TapdcTasT g F vl duvapi-

KN} rigon kal v ¢ h Oyopctpiki mizen.
¥) Awpeovnen toll Nopov tol Bernoullic "Orreog €l-
TOUE TG TTOAVGVULO

P 4 —;ﬁ puvl {eh

Tapapivel atalepd of pud otpoTi) poi.

AUtd anpaivel &1, v Exovpe poiy atd 1o LyopLTpo
h kai avén0si N taydTnTe poijs v, 04 &hartodel W ottt
ki) nigon P. AUTO prmopoUue vé T6 drrobeifoupe ué TO
Telpapa Tou oxnuatos 9 -2 y. ‘H TayurnTa va gival
HEyoAUTepn Tfis Ls, YiaTi 0TO A & cwhAnvas EXEl pi-
KpdTepn Siatopn &md 8,11 o1d B.

‘Emions 1& onupeic A kai B Ppiokovral oTd 1810
Upos. "Eores h — 0. ©& siver Aormdv:

Pat — pvia — Pi | =9 e

Ao v Elcwon alTr, Emedn va ) LB TTPOKUTITEL
OT1 Py ¢ Py TlpaypaTikd of otatikés mEcels, TOU He-
Tpolvtal &md T& pavépeTpa M, kad M, uds T6 tmipe-
Bancsvouu.

6) "Egappoyic tov vopov tot Bernoulli.

1) Ochpypa Torricelli. Mé 16 Becapnpa aitd kabo-
PileTan ) TayUTnTa fkpofis Tou iBavikel Uypou, &To
W& &nrfy 1ol Soyeiou o1d doio Pploketan (oy. 9-26)

ZUppoova pé 16 Bedpnua alTo, N TaxUTNTa EKpotis
Siveran dmé Tév TUTO:

v=VY2gh
Smou: h elvon 1) kaTakdpuen drdaTacn Tis OTiis &ré
™My EAeuBepn Emedveia Tou UypoU kai g T Emtdyuvan
s BapUTnTas.

Inpeioon: Té iBavikd Gypd elvai: 1) "Aevprizero.
2) Agy Eyer footepikic tpfic. 3) Aév mapoverale
TWagsia pé th tolydpata mod Lpyetun of Lragin.

My
B8
A
—_— —_——
u, Vg

R e
Iy. 9:27.

>

m

Yy 925,
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"Anédeiln tod tomov: 'E@’ doov aTéd Boysio £youpe
pot Uypol, foy Vel & vopos ToU Bernoulli.

To6 mohudvuuo Tou vopou Tou Bernoulli yi& 16 on-
peto A efvar:

i
Par + —puvla-tceh
2

"Emeidn) Sucos ) Emgdveia ToU Uypol oTr) féon A
elvan peyddn, N TaxUtnTa va elvar oAU pikpR xal
umopel va BewpnBei Ton pé undév. ‘Emouévas 16 oAU
wpo yid T onueio A yiveton:

Pyt eh H

[pagoupe érriong 1O woAudvupo Tol vdpou ToU
Bernoulli y1& 16 onpeio B:

1
Pp + —puv2 €0
2 p uep

=

!
Pp +—po2 2
B Ve @

"E§1ocovoupe té& roAudvupa (1) kai (2)
Pn -:—21" p vl Pr+ €h 3

"Emeidny Spews 16 Uypd oy ot B kad oty EAeU-
Oepn Emigaveia A BpiokeTan of Emapr) pé TV drpooeal-
pikéd &épa, ol oTaTikés miEcels Pa kal Py elvan Toes pé v
&Tpoopaipikn Tricon kai ouvetrds ioes peTafl Tous:

PA =¥PRi= Py
‘Emropévass 1y E§lowan (3) yiveton:
1 1
— puvp==¢h = —p ulg = h =
o P U S PUB=pg
e X
= | R Vgh |

AT 6 Oedpnpa Tou Torricelli pokUmrTer éT1, fva
Uypd Exel TaxUtnTa fkpofls dmd wm& omn, don 0&
arrokToUsE, &v Exove EAeUBepT) TrThon dmd TV EAeu-
Oepn Empdveaia Tou Uypou uéxpr Ty a1,

2) "Apnayi otiyng arnd dvvard dvepo. TTodAés popis,
oTéyes pé EAagpld kaTaokeur), Stav guaolv loyupol
Guepor, fkTivdogovTal KaTakdpua Tpds T Tave Kai
TEAIKG TrapacUpovTal drd alTous. ‘H aprayi otéyng
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Gmd 1oy Avepo #€nyeiTon pé 16 Nopo Tou Bernoulli. E
Orreog Belyver 16 oyfjua 9 - 2¢, 1O omiTl dvaykade
TS ypaputs pofis vé ouykevTpwVOUTAl TaVw G&TTd T1)

OTéyn. *Etor 1) ToyuTtnTa v, Tou duipou Tdvw &To

TS omimi yivetan peyaRUtepn dmd THY TaxUTRTE v,
ToU duépou oTév Umdhotmo yépo (Nopos Tiis ou-
Vexeias).

M’ qurd 1) rieon Py kamePaivel onpavTiKg KETW &0 T
Ty dTpocpaipiki.

216 EGWTEPIKO TOU OTITIOU, 1 TaXUTNTa TOU dve-

7
Zy. 9.2¢.
‘H otéyn éxkTivaogetar mpds T SievBuvon

Tiis Buvépews F.

Hou efuen pnév, Emropévers kel EmikparTel 1) GTHOTQOI-
P Trieon P,. ‘H P, elvan peyaldTepn Ths Py kai 0
Biaqops mitoews Py — P, Erri 16 tuPodov Tiis oTéYTS S
&S Biver 11y Suvopn F, 1) dmola &v yiver peyadiTepn

o T Pdpos THs oTEY TS, TNV EKTIVEGOEL TTPOS TA TTAVH.

3) Wekaotipag (oy. 9 -2 o71). ‘AmoTedeitar &To
fuy kUAwSpo, 6 Omoios o1d onpelo P oTevete, “Eva
fPoko E petoxivolpevo mpds Té Befid, Bnuoupyl
PEUNa &épa.

‘H TayutnTa v, ToU dGépa oTh Bfon B yiveTon TOA-

AT do Ts TayUTnTas v, Tou dépa o1r) Ofon A (No-
Hos 1fis ouveyeias). "Etor | oTamikn mieon P oTo
Svoikrs &kpo Tou owhAnva I yiveTal onuavTiké pi-
Kpérepn dmod v drpoogaipikny ieon. Méoa Spews Ly 9-20t
OTd Boyeio A Bév Umdpyet kapd por. ‘Etropéveos M YekaoThipag
Teon wévew &S 16 Uypd ToU Boyelou elvar 1 GTHO-

9cupikry Trieon. ‘H Siagopd Tév mitoEwy Py —P

Waykdla 16 Uypd vék dviPe &md T6 cwhiva T 0TO

X&po f. "Amé xei mapaoUpeton dmd Tov dEpa Tou

Klveiten orr) Oom odTh) pé peydhn TayUTnTa, METATPE

TeTon of wikpd oTayovidia kol fkTwdogeTa OTOV

AeBepo yidpo (yékaopa).

4) "Etagpiopog rewgopeiov. Oi iaeproTiipes adTol
TomofeToUvTan o1 Gpogr| TGV Acwpopeicv.

"Omess galvetan o1 oxfjua 9 - 2§, dmoTeAolvTa
dme owAfva & &rroiog oTevevel Tpds TO péoo Tou I
i "Av T Synua KivelTon Tpds TH gopd Tou PEAous A,
© dTpoogaipikds Glpas, TOKTE ToXUTNTA OXETIKA

Té Synua. TlepudovTas & dépas péoa GO TO OTEVWHX —_—
» OUpgava pé 1O Nopo Tijs ouvexeias, dmokTd Mo Ty. 9.20.
HeydAn Taylrnta. “ETor 1o onueio I' 1) mieon peico- 'EEaeproTiipas Aewgopeiou.,
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VETQL ONPovTIKG K&Tw &md Ty dTpoogaiplk, #véd
oo 016 Oxmua elvan fon pé THV ATPOCPAIPIKT.
"Exoupe, émopévas, por) Tou dTpoogaipikou &épa &rd
T6 0wTEPIKG TOU OxfpaTos Tpds T& £€w, SnAabn
é€aepiopd TOU OXMUOTOS.

5) Métpnon tayvnreg tob deponhavov — Lokivag
Prandtl. M¢ 1 ouoxeury, 7| dmroia dvopddeTan owlivag
Prandtl, prropoUue v& petpriooupe Thv TayUTnTa Tou
depomrAdwou. ‘H Aaitoupyia Tiis ouokeufis alTfis oTn-
pifetar oté Nouo Tou Bernoulli. Ztd oyfjpa 9217
palveTal TOPAOTATIKA MIX TOPT Tiis CUOKEUTs.

“Evas  yudAwos cwAfivas M oé oxfjua U QEPEL
USpapyupo kai Ta Bud Tou dkpa Emikolvewvouy pé TG
onueid B kal A ToU ocwAnva Tou Prandtl.

‘0 owivas Prandtl TomoBersiton £€w dmd 16 depo-
TAGvo, TO Omolo, Emeldr| TpEXEl péoa oTdV dTHOOQOI-
pIkG &épa, Bnuioupyel pory ToU dépa OXETIKE pé TO
owAfva. 216 onueio A, 16 Omolo Aéyetan kai enpeio
avexoriig, 1 TaxUTnTa ToU d&épa elvan unSév, Evdd
o016 B 1) TayuTnTd Tov eivan fon pé v TayxUtnTa TOU
depoTrAdvou V.

"E@appdfoups 16 vopo Tou Bernoulli otd onpeia
A, B (xai T& 0o Pplokovran oT6 810 Upduetpo,
groptveos Exouv ThY B UyopeTpikt) Trieon € h):

Py | = pu2 = Pa
2

il U= VE iZ’“_J—
p
Th Sagopd Tév midgewv  petpolpe 01O cwAtjva
pé Tov U8papyupo. "Av elvan yvwotn 1) TukvdTnTa
ToU &épa 0TS UpbpeETpo ToU TETE TO depomrAdvo, elval
Buvatds 6 mpoodioplopds TR TayUTnTos Tou depo-
TTA&VOU.

9.3 EZQTEPIKH TPIBH — I=QAEZ

Zriv eIty OAieOfoews eixape Tl &1, STav &ud
tmigdveies Shobaivouy | md mwéve oty dAAn, tEao-
KoUvTon pETagU Tous Buvapels GvTiTIBéueves oTTV Ki-
vnon. Tis Suvduers alés Tis dvopdoape duvapeg tpipiig
ohrolnoems,

"Avéhoyes Buvapers Tpipfis t§aokolvTal kai peTay
OTpWRATWY 1ol idtov Dypol, dtav Umdpyel Siagopé

Ey. 9.2,
ZwAnvas Prandtl.
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TaxuTTwy oTd oTpopaTa aUTd, T CUVISTOREVT) TGV
Suvapewy aTéiv dvopdaleTan fsmtepkiy tpufi 1) iE@oeg.

"As fecopriooupe 6TL Eva Uypd kIVEITal of owAijva
L (ox. 9-3a). To Bidypaupa Tou o¥fuaTos pas o
Pouc1éder Tig Sidpopes TayUTNTES TV OTPWHATWY TOU
PUoToU péoa 0T owAnva.

Z1é onueia A kai B ) TaxUTtnTa Tou peuaTou ival
HnBév, rreidn ol Suvdpers ouvdpeias peTaly Tou peu-
OToU kai ToU gwAnva pndevilouv Tis TayUTNTES (01 du
unﬁls‘ ouvdgetas elvar Suvdpets EAxTikés dvdueoa 0T po-
PId Uypol kol oTd pdpia oTepeoy, pi T S1r0la T6 Uy po
PPxeTon ot gmagn. Of duvdpers aUTis TTolkiAAouy dva-
Aoyor it 16 eiBos Tou Uypou kal Tou oTepeoU OUWHATOS).

Ot SiapopeTirés Aotmov TayUTnTes TGV OTPWUETWY
Toy Uypou péoa oTd owAfva, Bnuioupyouv Buvdpels
EU(“)TEPBKT]S TpIPfis peTabl TAV oTpLpdTwY aUTOY,
Ol &mroies Teivouy v tEiodoouy Tis TaYUTNTES OTA
S‘WPOPC: OTPWHATA TOU Uypou.

Mé oxomé véa SiaTundoouus kdTrola ayéaT, TOU va
HES Biveg v towTepikn TpIfT; ds guvdpTnon Blago-
Poy PuUoIkdV peyeBddv, Bewpoupe TO E6fjs Teipapa: Avo
HETodikés mAdxes E, kal E, fxouv petafl Tous bva
YYpS oy, wéAl (ox. 93 P). ‘H mhdka E, mopoptvel

QK‘V'QTT], Evéd 1) TAGka B, kiveiTan pé taxutnTa v. Ta
Hopia Ty Uypou, o elval of émragr| pé Ty TAdka B,

uETOIKlvouva Hé TUXUTT]T(X o Trpog T& 5{;&10( fvdd TA
“°Plu ToU Uypou, ToU elvan of rragr) pé Ty TAGKX
2, Elvan amvnTch "Etol T4 Siagopa 0{::1(:0\/1'10( o*rp(.o—
HaTa 10U Uypol Exouv BiapopeTikes TayUTNTES, STTWS
Piveren ord oxfjHa, uE AMOTEAETUa V& QVaTTTUCOOVTAL
916 Uy pd Suvdpers towTepikiis TpIPTis, of droles, Adyw
OV Suvdpecoy ovvageias Uypou kai TAak&v, HeTa-
BaZouvran oTis ud mAdkes. Oi Buvdpels adTés eivan

Ol ?Kdi T &mou F = F.
Sty TTpdEn TO TEipapa qUTO pPTTOpoUuE VA& TO KG-
vOUUE Poutdvtas Eva paxaipt ptoa oTo HEAL, TTOU
UTTC‘P)(EI of tva mothpt (ox. 9- 3 y), kai TpaPcvTas
o TTPOS T& EMaVW.
H Adpa 10U HayQIpIoU QUTITTPOCWTEVEL Ty £1T1-
%‘UUG E,, 76 motipt TV Emigéveia E,, TO péAr elven 16
YYpd kai 1) EowTepik) TpIPT elvan 1) SUvapn Tou kata-
BQM\OUUE yi& v& Pydhoups TO payaipt &TO TO LEAL

Do
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Ao T6 Telpaua aUTO TrpokUTITEL OT1 ) £0COTEPIKN
TpIp1) F Siveton amo tév TUTO :

:F nS =

6trou: S eivan 16 EpPadov Tiis Emgdvelas Tfis TTAdKas E |,
L 1] TaXUTNTa PETaKIVNOEwS Tiis TAdkas E,, a 1| &mo-
aTaon avaueoa oTis TAdkes E, kal E, kai 1 0 ouvtehe-
oti|g fomtepikiic tpifijc 1) ovvrereotig 1EmdovC.

‘Avagépoupe €80 gav TapdBeypa OTL O OUVTEAE-
oTr|s ifwbous aTous 20° C Tou vepou elven 0,01 dyn -s/cm?
kal Tfis yAukepivns 15 dyn - s/em?2.

Iapatypiioaig :

1) Z7is unyoavés UTapyouv TIEPITITWOELS, TTOU LE-
TaAAikés Emigaveles TpiPovTal. Na mapdderypa dva-
@époupe TG KoulvéTar TGV pnyavdy, Trou £youv Tpl-
Poueves METOAMIKES ETTIQAVELES.

‘H tpip1) ohiobnoews Exel peydhes Tipés, 00oBNTOTE
KOAG K1 v Exouv AeiavBel of emigaveles. "Av Spwsg ava-
HECX OTIS ETIQAVEIES QUTES TTAPEUPEAAOUNE OPUKTEACIO,
TOTE pETaTpETTOUPE THY TPIPT OAioBToews of é0wTE-
pixt| tpIP1). "Emeidn 6 ouvteAeoThs fowTepikils TPIPTS
TOU OpuKTEAQIOU Elvan TTOAU MIKPOS kai YEVIKG 1) €0w-
TepIkr) TPIPN €lvan TOAU  pikpoTEpT &wd TRV TPIPN
Shiohnoews, Exoupe képdos, yiati Sév Urapyouv dTre-
Aeles Evepyeias oTis pnyaves, GAAX kai yiati Ta Uypd
peTagépouv T1) BepudTnTa ToU mapdyeTtal, of YXGpo
TOU WUXETAL,

2) Z16 peydho Soyeio A (ox. 9 -3 8) TotrobeToUpe
Uypb kal T6 Biatnpoupe of oTabepd Uyos. ZTov Opi-
ZovTio owhfva X, & omoios éxel otabepr) SiaueTpo, N
poty elvan oTalepn kai Emopévas ol TaxuTnTes pofis
o1é onueia A, B xal I' elven foes. O émpeme Aormov,
oUpguwva pé 16 vopo Tou Bernoulli, oTous owAfjves
M;, M, kal M; 76 Uyos Tou Uypou v& glvat ravTou T
i61o. TMaparnpoupe Opws 611 TO Uypd bév PpiokeTal
o016 1810 Uwos kal autd SgeideTan oTd yeyovods Gt
Utrdpyel towTeptkn) TPIPT oT6 Uypo. Md va é§oudeTe-
poBel alrr) 1) TPIPT) Kai v& KiveTTan 6 Uypd {ooTayds,
mrpéTrel peTaly TGv onueiwv A, B kai T va Umapyouv
Biagopés moEws.

"Amotéeopa TR fowTepikiis TPIPRs elven kal T

%
‘Jl “.;:l

Ty, 9:35.
'O vopos Tou Bernoulli loyver STav 16
Uypa biv elvan iSavika.

WnoionoBnke amoé 1o ivotirouto EknmaieuTikrg MoAmkng



9.4. "Avrigtacn cOPATOV MOV Kivobviar pioa of pEveTto

rEyovds &T1 1) TayUTnTa oTé onpeio [N Bév elvan ma&
V2gh , émews kabopiler 16 Becopnua Tou Tor-
feelli, dAh& pikpoTepn.

94 ANTISTASH SQMATQN TTOY KINOYNTAI MEZA
2E PEYZTA

r\icopi(,ouus &méd Eumeipia, STI gwpaTa TOU  Ki-
YOUvTanl pioa oTdy dépa, ouvavtouv dvtioTaon. Thu
WT!GTuUn aUTn  GvTIAGUPavouacTE Stav TPEYOUE
HE TodnAaTo f) dv PydAouus TO yépl pas £§w &TTO Eva
TTokivnTo Tol TPEXEL.

"Evas TpoTos, pé TOU OTGI0 UTTOPOUNE V& LETPT)-
9Oupe quTh) THV dvtioTacT, sivar 1) BidTagn ToU oxXn-
Hatog 9. 4 q.

"Eva oddpa £ tomodeTeiTan of peUpa Epa. ‘H duva-
N F 1ol doxel 16 pelpa ToU &épa oTé odua elvan 1
?“Tio‘rcxcm. THv iooppotoupe pé 16 BuvapdpeTpo A, 1O
OTolo pds petpd v GurtioTacn adTn. CATS Tis pe-
TPfioers mrpokuTrTel 6T 1y GuTioTaon Tou E§cokoUy
& pevoTd owuaTa, ToU KivouvTal péoa o aUTa Elval:

lo. "Avéhoyn ToU TeTpaydovou THs TaxUTnTAs TOU
PEUGTo],

2 Avdhoyn TiiS TUKVOTNTAS TOU PEUGTOU.

. "Avddoyn Tou EuPadou BiaTopfis THS HETWITI-
KW? qumvmc:g TOU OWHATOS.

do. "E€apraTar &md TO oxfijpa ToU gEuATOS.

ME Bdon Té& doa eiTrape TopaTdvw, YpAPoUpE TOV
oo, & 6110105 XPNOIHOTIOIEITal Y1k TOV UTOAOYITHO
T QvTioTdOEWS

|
lF =5 ’2’ 2

STroy p elvan 1) TrukvéTTA TOU peuaToU, U T Tay -
T]TUTOU pevoToU, § TS EPabov peTwTIKTS EMIQAVELDS,
1 dutioTaon kai C & ouvTeAeoTrS QVTIOTAOEWS.

Mf‘rmqu tmeavera, *Av fva odua ¥ kivelTal péoa
O fug pevoTd Tpds TH) BielBuvon xx’ (ox. 9-4B),
| TTpoBor alTou of émimebo M kdfeto oTn Sieubuv-
N xx’, elven 16 Emimedo oyfina E. ‘H émeaveia e
* eluen 1 m.rumuﬂ] imeaviie TOU opaTos L kata
0 BieBuvon xx'.

EUvu:lmtng avnietaorws. ‘O ouvTeAeaTns AvTI-

Yy 9.4
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212 Kepdalato 9. "Yédpoduvapiki — "Acpoduvapuxi

ordoews C tEapTdTal dmd T6 oyfiua Tou oduatos kal g 03 025 003

mapouoidlel onpavTikés petaPolrts, Stav peTaBdAieTon
P € © &
®

210 oxfina 9-4y ealvovran of Tiués TV ouvTe-

AEOTGOV QUTIOTAOEWS Y1& TA B1dgopa oXNUATA. a ®

I
?) P

AiamioTdvoupe ETol 611 Urdpyouv ueydhes Blago-
pEs OTIS TINES TEOV OUVTEAEOTOV QUTIOTAOEWS, Pé TTOAU Ex. 9:47.
HIKPT TIUN yYi& 16 odua ToU oynuatos 9 - 4y (8). To
oxfila aUTé GvopdleTtan aepodvvepmkd oyijpa kol Sive-

Tal OT& OXMpaTa Kai oTA dEpoTTAGVa.

Mid €€nyynomn ol Sivetar yid Tr) onpavTiky peicwon
TOU OUVTEAEOTT] QVTIOTAOEWS OTA OWUATA TTOU EXOUV
depobuvapikd oxfjua, elvan 1) EEfjs:

276 oxfjua 9 - 46 (o) mapovaidleTal 1 pon yUpw
Ao d ogaipa, TOU KIVEITal pé ToxUTNTa péoa o’ Eva
PEVCTO.

TMopaTnpoupe 611 ol ypauués pofis Bnpioupyouv ®
oTpoPirous oTd Tiow pépos Tis ogaipas kai 1) por
Tavel vé elvan oTpwTr| (yiverar poi stpofiiardng).

216 oxfjpa 9- 45 (B), 16 odpa X, pé 1O depobu-
vapkd oxfipa éurodifer 1o oxnuaTiond TV oTpopPi-
Acw kai 1) pon) BiaTnpeiTal oTPWTT. ®

‘H &nuioupyia otpoPidwy iooduvapel ué Topaywyn
KN Tk évepyelas, 1) Omoia TeAkd petoaTpémeTan of il Iy. 9.43. if
Ozppotnra. ‘H évipyaia abrr) Bnuoupyeital dmd ké- ETG otam i de'.mﬁwu""'(éf SlrihigTel B

£ e e " : y Snuoupyouvtan oTpdPiAot.

molax Buvaun, ToU Efookel TO olpa 0TS pEUCTO.

‘H dutibpoon Tou pevoTou o’ aUTh T BUvaun eval
) dvrioTaon woU ouvavTd TO odpa 6TO PEVSTO.
‘Erroptves, éoo mé mohhol aTpdPriol nuoupyouvTal,
TOOO MO peyaAn dmwAeia fvepyeias Exoupe kai Té00
mo peydAn dvtioTaon mapovoidlel TO oddpa. ZToO
oxfina 9456 (B) v éxoupe oTpoPihous, ki alTd Exe
5 AMOTEAECUA TO TAMPa V& ouvavTd pikpt) dvtioTaon
o1y kivnot) Tou péoa oTO pewoTo,

Iltoon sopatov péoa otov aépu. "Eotw 611 pid
ogaipa (oy. 9-4e) dernuetan EAellepn va TrEcEl ATTO
oAU peyaro (yos oTév drpoogaipikd dipa. Katroio
XPOVIKT oTiyun o’ aUthy 8& E€aokouvtal ol EEfis Bu-
VAPELS :

To Papos tns B, 1| Gvwon A kai 1) dvrioTaon Tou

.
M -

@y

by =

£ ! X

e e MANNAANANNN
v 1 ogaipa Exel peydAn mukvotnTea, elvan Ty,

HETOAAIKT), T GvwoT oTov dépa elvan oAU pikpry oye- Eyx. 9-4¢.
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213

Tk pé 16 Pépos B kai pmropsl va unv UtroAoyileTal.

H &vriotaon Suws F peycAcover pé TV TaxUTnTa Kai
H3AloTa BiveTon &md TOV TUTTO!:

) Lo

Fons g

3

Ma& kdmrola Tipn TR TaxUTnNTAs L = Loy, N F yiveTran
lon kai &utiBeTn pé TO Pdpos B. CATo Ekeivny TN oTiypn
| opaipa 0d kiveiTan fooTay@s Wé THY TAXUTNTA Vap,
Ty Stroia dvopdloupe Opruki taxdTnTO.

“Yrokoyiopig tijc opruxils tugimnreg. ZUpgova pé
doc EITTO(NE, TTPOKUTTTEL OTI:

B — % 1255

S =l

‘Etroptves:

o VT )
Dop = \/ ol p

216 Bidypappa Tou oynpatos 9 -4 ot 1) eUfeia |
&5 TrapioTdvel TéV TpdTIo ol peTaPEMETa 1) TayU-
MTa of ouvdptnon pé TO YXpdvo oTd Kevo, Evdd N
kaumoAn Il mapioTdvel TV TpaypaTiky peTaBoAn
s TayUtnTas péoa oTév dépa.

‘E(pummyl']. MeTaAAikn) oaipa Exet dxtiva r = 10 cm

kai eiSikd Pdpos &, — 7800 kp/m3. ‘H péon mukvoTnTa

TOU &ruoogaipikol &épa elvar p — 1 kg/m3."Av & ouvTe-

E0THs duTioTdoews Tiis ggaipas elvar C = 0,25, va

fJTl‘D?\oychsT | Splakr TayuTtnTa, Tou B dmoKTHaEL

@l TEPTOVTAS KATUKOPUPR 0TIV ATHOOPIPA.
Avan :

2 ' I 0
Amd Tév TUTTO:

o o v 2B
iy CSp

é')(Duue: B=¢V =¢g, 3 nrl
Smoy; ¢ 1 dxtiva ogaipas.
‘Eions: S = nr2
. ; 1
Emropéves: e — 2 = mrd
Crrip

WnionoiBrke amod To ivotirouto EknmaibeuTikrg MoAmkrg
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214 Kepaiawo 9. "Yoépoduvapki] — "Agpoduvapuki

{ ; ¢ VHL",J". .
KO Vop =

Yootnpa Movadwy :
Xpnoipotoloupe 16 ovuoTnua S. L.
r=0,1m, g5 = 7800 kp/m3 = 7800 - 9,81 N/m3 —=

kg ) 3
7800 - 9,81 - T P 1 kg/m3.

"Aviikatdotact :

kg

m2

-0,1m

5

Vop = 8 - 7800 - 9,81 $

3.0,25 -1 kg/m? 286 m/s.

"Anavinen : “H Oplokn) TayUTnTa Tiis opaipos kaTd
TV TTWAT) TN§ OTOV ATUOOQAIPIKG dépa elval 286 m/s.

9.5 AYNAMIKH ANQZH

Mé 1 Buvapi dvwon nyeiten 1 wTRon THY
depotrAdvwy. ZT6 oxfjua 9 - 5 a onueidveTan 1 Tour
s mrépuyas depomAdvou. ‘O &fovas Tiis mTépuyas,
otaw TO depormAdvo PpiokeTtan of SpilévTia TTHOM,
oxnuaTifel G Tpds TO OpiLovTio tmimedo XX ywvia
a, 1) omoila dvopdletan ywvia mpoaforils. ‘H kara-
okeun) Ths TTépUyas elvon TéTola doTe, STav TS depo-
TAQUO KIVETTal péoa of peupa &épa, v& Exoupe Tayu-
TEPT) poT) OTO TaVw pépos Tis TTépuyas &’ 8,11 oTd
KaTw () ) vy). ‘Amotédeopa aUThs TS Siagopds
TaXUTNTOs pofis elval, ouppwva pé 16 vépo Tou Ber-
noulli, ) Snuioupyia Was kaTakdpUENs PSS T ETdve

Buvapews, Tis F, 1) omoia dvopddeton duvapik dvoon.
‘H Buvauikn dvwon elvan f) ouvioTwoa Tis dvTioTd-
oews R, ol mapouaialer ) wrépuya ot kivnot Tns
péoa oTOV Gépa.

‘H dvrioTaon abth R, 1) droia dvopddeTan kai aspo-
dovapn, Siveton dmd TéV TUTIO

RE=GISH i‘: D% =S 'g v? nua

bmou: p M) TUKVOTNTa Tou dépa, U 1) TaXUTNTE TOU
aepotrAdvou, S TO EpPabd Ths TTEpuyas kal o 1) ywvia
TpoaBoAns.

"Extog &mrd 1) Buvapn ﬁé&acxoﬁwm dkdpn kal 16

Zx. 9-5a.
Avvapets ol doxkeUvTon oTHY TTépUy
&epotrAdvou,

WnoionoBnke ammoé 1o ivotirouto EknmaiSeuTikrg MoAmkng



9.6. 'Avthieg Kevod 215

Bépos B Tou depotTAdvov Kai 1) Tpowa TIkT) Suvaun T’I
This pnyaviis ToU deporAdvou (ox. 9-5P).

"AvaAUoupe T depoSuvapn R ot Bud ouviaTéass,
™ Buvomiky dvwon Fokad AV T. Té depomAdvo Ki-

VEltan {goTayds kai opibovTiws, STav:

g o /) ] LA
F, 7 R nua - C S poigila

/ﬁ
. ! = e
kali B = F = Riguva 3 C Spv? pua cuva. =
‘H tayUtnta, émopéves, ToU depomAdwou kad 1)
Ywvia mpooPoiriis puBpifouv Ty dvobo ) kabobo Tou
GeporrAdvoy oTOV dTpoggalpikd dépa. ‘H TayUTnTa Lx. 9-5.
Klifjoecos Tou depomAdvou pubpifetan dméd Ty foxy T depotrAdvo kveal laoTayds &v Fy= T

KE]Toupyiorg THS UNXavijs Tou, ToU KavovileTal G THV kel Bise=b:

ToodTnTa TGOV Kauoipwy Tou Bivel o pnyavn O
TAGTOS.

‘H ywvia mpooPolils tmions pmopel vé pubuioBel
HE petaPod ToU oxnuaTos Tv TTEpUywy, T6 OTrolo
WG, yraTi ol TTépuyes £xouv KivnTa pépmn.

9.6 ANTAIES KENOY

Mé Tis dvthAies kevou MTTOPOUHE V& BTRIOUPYTITOULLE
KVo ot ydpous, dealphvTas T& dépia oY UTrépyouY
o avrols. O TEpIy papoupe €86 Bud duTAles kevou:
T meprotpoguel avthio kal THY avikia pi @hipa
Vepoi,

a) Heprotpogikiy avrria (oy. 9-6a). 216 fowTepl-
:‘5 tuds Tupdvou T TeploTpépeTan fvas kUAWSpos K.
0 KUAWEpos Exel &fova TepioTpogfis, & Omoios BEv
OUprritrer pé Tov &Eova ToU TupTrdvou. Aud oUpTES

| kai X, dBouvtan pé EAatnplo, doTe vé Ppiokov-
Tal wdvToTe of fragr wé 16 TUpTave. “Etol of x@-
POL A kai B Biv émicowewvouv. ‘O kUAvEpos K epi-
ITpégetan kai ol oUptes ¥y kai ¥, petatomifouy T&
QEPIG aTols xwpous A kai B. Z1é oxfjpa | 16 dépio
TS 16 ydpo B dBeitan mpds THv Efodo O, tvd TGO
Sépio, rou fiple &md T6 cwhfva I, piTiike 0T X@Spo

- 216 ayijpa 1l 16 déplo ToU xdpou A dbeitan dmmd
TS oUprn Z, Trpds Tnv E§odo ©. "ETal £xoupe ouvey)
TapaAafn depiou &md Té owhAfva I, & émoios ouv-
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216 Kepdharo 9. "Yapoduvapiki — "Acpoduvapiri

Béeton pé TO X@po, oTdV Srroio BEhoupe va Bnuioup-
Yfiooupe kevo, tpds T E§oBo ©. ‘O kUAwSpos Trepi-
oTpépeTan W Evav PevivokvnThpa 1) HAEKTPIKG Kivn-
TNpA.

B) "Avthia pé @hiPa vepod. 2T dxpo wds Ppuons
vepou (ox. 9 - 6 B) ouvdtoups Eva cwArjva I, & &rroios
KaTaAfyel of dkpoguato., TO vepd fxel Tpéyel pé pe-
YEAN TayUTnTe, oUnguva pé TO vouo TS ouveyeias.
Zkotrés pas elvon va dgaiptooupe déplo &md 6 X@po
X. AUtds ouvbietan pé fvav dAAo cwAfva A, Trou Te-
PIPEAREl TV TpdTo cwAnva E. ‘H peyddn tayUtnTa
ToU vepoU oTO ydpo B, dnuioupysl, oclppwva pé To
vopo Tou Bernoulli, Umotieon. "Etor 16 &éplo peta-
KIVEITal Qo TO Y@po X 0T6 owAnva A kol &md kel
TAPATUPETAL HE TO VEPO TTPOS TOV GTROTPAIPIKG dépa
pé popen puocAibeov.

=7
=T

Ly. 9.6 .
"AvtAic pé AP vepou.
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MEPOY AEYTEPO
KEDAAAIO AEKATO

TAAANTOYEIY — KYMATIKH — AKOYETIKH

0.1 TAAANTQSEIS - APMONIKH TAAANTQSH

"EoTew 671 onusio M ékTeAsl Guahn kivnon of mepr-
PEperar kUkAou (O, OM) (oyx. 101 a). T pétpo -Tijs

X X
L__ &8 E g
| S
Fyted t P .
R LN\
als ¢u¢ M /, j -._‘
el Y
\‘ —= / \
% 4‘“ Vx / :m \
X H1 wt ‘j | ‘\\
A Ve | 1 L /4 T/4
' 1 =0
\ I /t
|
a
|
\ |-a /
|
\“ | /
3N | /
PRI 1y Pov-C0 o Sk SOOI 4 ?f_ﬁu.,;__a"/

Zy. 10-1 a

TayxUurnTas v elvar oTabepd. Errions 1] kevTpopohos
fmirayuvon . Exel oTafepd pétpo kai oo rpds:

v2 271 \2
Ye = — @?a ( -} a (2nv)2a
a i

Srou:  elvan 1] YwVIakt) TayUTnTa, v 1 ouxvoTnTa,
T4 mepioBos TS KUKAIKTS KIvnoews kai o 1) akTiva
TOU kUKkAou.

‘H 1rpoPorfy A ToU onpueiou M otdv &fova x, TrOoU
TEPUE &md TS KEVTPo ToU KUKAOU, KIveEFTan T o -
TV, kaBds 16 M meploTpéeTar. ‘H kivnon autr Tou
Mpeiou A dvopddetan dppoviki) talavimen.

Mé& vé KaTavorjooupe TO lbos TS KIVNoEws Tou
?E"]UEiou A, 08& Ppoupe Ty E€iowon THis KIvhoEws.

O0Tw 8T kKaTd TH Xpovikn oTiypn t T onpeio A

WnionoiBrke amod To lvotirouto EknmaibeuTikrg MoAmkrg



218 Kegpdhawo 10. Taravimesis — Kopatiki) — "AKOVoTIKT

BpiokeTal of &mdoTaon x &wd 16 0. "Amd T Tpiywvo
OAM Eyoupe:

X = anuwt @D)

Smou: wt elvar 1) ywvia moU Sitypaye T dktiva OM
&mo Ty &pyikny Tns 8fon M,. ‘H EEicwon (1) ouvée
TO BidoTnua x, ol Siowlel TO KvnTé A, pé T Ypduo t
kal Emropévass elvan 1) §lowon koews Tiis dpuovikis
TAAQVTWOEWS.

[eviké, Grav 1) éEicwoen kiviicemg sivar Muitovosi-
oMg 1 ouvnuitovosdilg of cuvaptnen pé to xpoveo, 1
Kiviion eival Gppoviki) taldvioo).

v Giocwon (1): x elvean | oTiypicda &ropdxpuv-
on, « TO WA&TOS f) WEYIOTN dmopdkpuvon, ® 7| Ku-
KAIKT) guyvoTnTa kal ol | gaon s &pupovikfs Ta-
ACVTWOEWS.

“Aldeg popeig oty ilicwen tiig dppowvikiis ta-

2n

Lavihosme. Emradn: o - =2nv 1 tliowon

X = anpot propel v& ypagel:

2n l
X =ani
T

(2)
fy =lang2nyr j

‘H éfiowan Tijs &mAfis &ppovikiis ToAavTdoews
WTTOPET V&t EXEL TT) Hop@y:

X anu (wf -+ @)

‘H é€lowon altn loyve, Stav katd TM YXpoviki
oTiypn) t — 0 1) dmopdkpuvan x Exel k&molx TIPT.
Tote 1y paon elvar wt + .

a) 'pagiki) napastacy tijg dppovikilc telavidosme.
Zrov Tlivaka 10 1.1 dvaypdpovtar Bidgopes Tipés
TOU Ypovou kai oi dvTioToiyes Tipés Tis dmopoakpuv-
Ofws X Trou UmoAloyiobnkav dmd Ty Elowon (1).
Té felyn Tdv TIpGv (X, 1) YpNoIpOTTOMoauE Yid vi
¥opafouue TNV kapmUAn Tou oxnpatos 10-1a, f
omola elvan 1) ypagiki) napastacy tijg dppovikils ta-
PNTAG RO FHOTSN

XapakTnploTikod Tijs Aappovikils ToAavTwoews elval
) mepobikny Tng EmavdAnyn. "Etol 16 kwnTd (o).
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10 1. Tuhavidos — "Appoviki taiavioon

MINAKAZL 10-1-1

~—
"Atroudkpuvan
Xpdvos 21 ; 2n ) 2 .
X =64 T
1 T N T tix L | T
0 0 0 0
n
T/4 3 90° Ti'907 =il a
T)2 n = 180 nu 180° = 0 0
3
374 : 270° | nu 270" =—1 —q
4TI —T | 21 = 360° | nu360° = 0 0
—

0. a) &md 16 onpeio oy, B peTokiveiTan Tpos TO
OMpeto I kad &md 16 [ Emavépyetan o1o Bl Tepvd
f101 Xpovos ioos wpds wd mepiodo T kai oTO ¥povo
Q0TS TS KIVNTO Abpe OT1 KGvel pia mhipn Tahavioe.
I ouvexela kai oTnv Emopevn ypovikn Trepiodo
Bidprerag fons mpds Thv mepiodo T, TS KIWNTO KAVE!
Ty B dxpifdds kivion, nAabn &md TS B peTaki-
VElTan 1rpés 16 T kad 4116 16 T wéd yupile iow o1 B.

B) Tayomnra tijg @ppovikils tahaviGoeme. ZTnv Ki-
YNon adr ) oTiypiaia TayuTtnTa v, elvan 1) Tpopo-

M grbu &Eova THs ypapuikiis TayUTnTas U s Opa-
)“TS KUKAIKTIS KIvi|ogws Tou onueiou M.
‘Ao 6 Tpiywvo MAE (oy. 10 la) wpokimTet:
iy v aguy wl
kai ¢meidn v = o a Eyoups:
by = @ w guy wf 3)
‘H ¢€iowon (3) wiropei v& ypagsi:
Uy = @t (wit - 90°) 4)
Toaparnpolpe 6T 1 TayUTnTa oTHY GPUOVIKT Ta-
Gureoon elvan fHuITovoeEIBrs ouVEPTHOT TOU XPOVOU.
METQ@&?\?\ET& Emouéveos TeproBikég kai £xel ThHY iBia
KUKAIKT) ouxvOTnTa @ pé THY GpHOVIKY TOAQVTWOT).
(QE'\-' Eyel Spows Ty iBia pdom, olte TS iBio TA&TOS.
péon Tiis TaxUTnTas elven ot 4 907, dvéd Tiis dvi-
OToiyng dppovikils ToAavTdoews elval ot.
Mapousidlouy Emopévass of 8Uo auTés TaAQUTWOEIS
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Blogopa gdoews ¢ — ot § 90 —wt f| ¢ = 90°. T
TAGTOS Tfis TayxUTnTas elvan am.

To oxfiua 10 - 1 B(a) mapioTdver o1é rimedo TéV
iBlwv &Eovwv Tis ypagikés TapacTdoss Tdv Eiod-
cewV: X = a Np ot kal vy = ¢ o qp (ot -+ 907).

"Eto1 ouykpivoupe Tis ypagikés TapaoTdoes Tév
&lo futovoab&y ouvaptiioswy Tis i8ias Tep1oBou
Sragopd pdoews 90°. TapaTnpeoUpe 611, éTav 1) &mo-
pakpuvon x Exel Tipfy undév (onueio O), 1 TayUTnTa
madpuel T pEyloTn &mroAutn T (TA&TOS Ty UTn-
Tog v =1 w) kai STav N} dopdkpuvan TapeL TH péyl-
oTn dwoAvtn Tipn (onuela B kal M), 1é7e 1) TaryuTn-
Ta vy pndevileTan.

Me 1) Ponfeia Tou oyrfiparos 10 - 1 B(R) prropolpe
v& BiaTuTrddgoupe T& TapaTrdve s EEf:

Vo=0aw

a

aw!

Ey. 10.1p.

ZTv dpuoviky) ToAdvtwon Té kKiwnTd Eekivd &md
TO O pé TaXUTNTE V) = @ o, ToU evar f) T peydAn
TaUTNTA TOU propsl va drmokTioel oThY kivnon av-
™). Kabds mrpoywopel pods 16 B, 1 TaxUTnTa pixkpaivel
kai 016 B unBevidetan. Z11 ouvéyeia 16 kivtd SAAG-
Cer gopdr. Kwveltan dmd 16 B 1wpds 16 O peyahdvovTos
OUVEXEI TTV TaxUTnTd Tovu, dco TAncidle otéd O.
MoAis gldoel 016 O 1) TaxUTnTe yivetan a1 péyi- .
TN Uy = w e, GANG pé gopd Twpa duTifern TS ;.

T xkivnTd Eemepud 16 O kai poywpel pds TS T,
| TayUTnT& Tou ouvéyela pikpaivel kal unSevidetan
o716 I'. Katdmy 16 kwwntd kiveital oA pos 16 O
aubavovtas TV TayuTnTd Tou, oTd O dmokTd TdM
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T md peydAn TaxUtnTa v, — ¢ o kal T6 govd-
Hevo  grravaiapPavetan.

v) "Emtazuven tilg dppovikils tahavihosms. "Orog
H8 e OTTIV TIPOTYOUUEVT] TIXPaYpPago, T TayuTtnTa
Béy Tapapével otalepn. "Yrapyet fmopévas Emtayuven.

2¢ k&Be Tipn THS &TMOpaKpUVOEWS X EXOupE Kai MG
T Tiis EmiTayUvoews v, 1] droia ieoltar pé Ty mpo-
503-1'] TOU SLUVOGRATOS TS KEVIPOHOLOU EMLTUYOVOEWMS
T atov Gfova v x (oy. 101 a).

"ATéd 16 Tpiywvo MZH #youpe:
Tx = Vs NP 0L

Emeidn N v« elvan 1) kevtpopdAos Emitdyuvorn, T6
WeTpo Tng Biveton &md TéV TUTO:

P 2
‘Etropéves:
s o= w2 a g ot
Ko e X aonp ot Exoupe:
Pxo= WX (%)

"Av & X kai 7. fewpnfolv odv SlavlopaTta, TOTE
Wrd elvar GuTifeTa kai Eoptves 1) Efiowan (5) Trpé-
TEl v ypogei:

P =—@Xx | = —wlanuwt (6)

'H tEiowon (6) nds wAnpopopei Tt kai 1) EmTé-
?(UVUT] ¥x Elvan HUITovoEldTis ouvdpTnon Tou ¥ pOvou.
ETTiUr]g uGs TAnpogopel OT1, GTav peyohvel T dTo-
“dechn X, peyoAcwvel kal 1) émitdyuvorn of &moAu-
™ Ty,

"Eto1 016 oyfina 10 -1 y(a) émou x = 0, fj émi-
oy uvon v, elvel undiv. Tt Bkon B (x - w) # £m-
TGXUUUT] el T péyrotn &moAutn Tipn o2 @, GAAG
Popd durifern Tfis x(y, — w? @) wkai oTh Bon [ T
Meyiorn T ¥, — we? kol gopd &utibern émiomg
L5 d

Oi ypagikés mapaotéoers Tiis dropakpivoews kai
i EmiTayUvaews af auvdpTnan ué TO Ypovo gaivov-
T 16 oyfjpa 10- 1y ().

Inpeimon: ‘H &pods) kukhikr) xivnon ToU onpeiou

elvan ouvietopévny toy Kivijezov TpoPoldv Tév A
kKoi A (ox. 10 18) Tou onueiou M oTous &foves x
Kol y durigToiya.

WnoionoiBrke amod To ivotirouto EknmaiSeuTikrg MoAmkig



222 Kegdhao 10. Tahavihosic — Kopauki — "Akovetiki

—aw?

Zx. 101 7.

Oi éowoes Tév Bud alTdy kivijoewy elven x
=oanpot kai y = aocuvolt Bniadh, ol xivnoes
aUTés elvan &rrAfs GpROVIKES TOAQVTOOEIS,

‘Emopévars, 1) TaxUTTa v elvan ouvieTapdvn Tév
TOXUTNTGY Uy kad vy, 06 1) EmiTéyuvon Fr elvan oui-

OTapEVT) TGV EMITaXUVOEWY Ty Kai 7y oTis ouvioTéoeg
Kwnoels otolus &GEoves x kal y. "Av, Emopévws, dvalu-

goupe TV TaxUTnTa v kai T émitdyuven Fr oTols
Bud &ouves, Ppiokoups Tis TaxUTnTes kai Tis EmiTa-
XUvoels oTis §ud ouvioTRoEs KIVIIOELS.

Mé 1év TpoTo alUTd, BikauohoyeiTal 1 peBoBohoyia
ToU droAoubnOnke oyeTikG pé TOHV UmroAoyloud Tédv
TaXUTNTwY Kol EmTayUvotwy oTis &mhés &puovikés

TAAQUTWOELS.

&) Avvapeig molh mpokalody tic dppovikic talavim-
ocig. ‘H dppovikn) TaAdvtwon elvan wid kivnon, oThy
omola Utrdpyel émitaywvorn. ‘H émitdyuvon adTr Sév -
elvan oradepry, yiori, dmeos eibape, EEapraran &md ThHy
atmopakpuvon kai ouvBtetan pali Tng pé T oytomn:

Ly. 10.14.

I 02X “
"Agou, Suws, Urdpxel EmiTayuvan, Umdpyer kai §U-

vapn, oUpguwva pé 16 SeuTepo dEiwpa Tou NedTwva.
‘H 8Uvaun adry Fy (ox. 10 - 1 &) Sivetan &md Tn

Oeuehicadn EEiowan Tis Suvapikiys.
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Fy m vy Kai EMEIBN y4 — — 2 X TRPOKUTITEI

P

B —mer X"
Té pétpo Tiis F, elveu:
Fx -m 2 X )
H p&la m kai 1 KUKAIKT) ouxvéTnTa o elvan ota-
Bepey HEYEDT).
"Av ypdyoupe mw? — D, 1 eCiocwon (7) yiveron:
B ==miuis=— D (8)
Lopripaopa: “Yiwko onpeio kaver anii appoviki
Tu}.t’xvtvmq, Grav ifaokeiton ¢ alto dhvapn, avakoyn
6g Ty aropdxpuven tod empeiov and i Béon ioop-

Pomiag tov kai pé gopa avribetn mpog Tiv aropdkpuven
ui)l!".

p——-———-a — e —— $a —
| Fa=mula : Fmalk

ol

r | X

Yy. 10101,

216 oyfua 10 - 1 ot Tapiotdvovtan of Suvdpels Tou
EQUKOGVTC(I of fva UAIKO onpeio, TroUu ExTEAET GTTAT)
“Puovikf Taddvtwon aTév &fova x.

Zris Béoeis B kai T 1) duvaun maipvel THY TS ME-
V&N dmdrutn Tipt | Fo| = m o2 a.

£) Kivnian Ohikol onpeiov mod ouvdbictan pé Ehatil-
Mo, Friiv dikpn £vds kaTaxkdpugou EAaTiprou ouvBtoupE
Y oua £ pdlas m [oy. 10 - 1 Z(a)]. TpaPolue 16
RLATIT Tpos T& KEATW TEvTvovTas TO EAaThpio xal
0 dprvoupe ENelBepo. Kémola ypoviki oTiypr T6 o@-
M B Gyl dard v dpyixn Tou Béon O drooTaoT
¥oy. 10 - 12 (B)]. 516 oépa tEaokolvTar Bud Suvd-
Meis: To Papos Tou B kai | Slvaun Tol tAathpiou T.

H Siogopd T — B clvai | 80vapn F, # dola bive-
TN Grre v E€lowan:

F=—Dx

Thv oxéon abTh Thv Exouue dvagtpel kad of Tpon-
YoUpeve keaAaia kal TéV TrapdyovTa D TV Svopd-
“oe katevbovovsa Sovapn tod Fhatipov. ‘O D -

F}!—I:mﬁ
oS S T NI T e
8

@

A

Ey. 10-18.
‘H pédba mol ouvbéetan pé o EAaTiplo
Kavel &t Gppovik  TaAdvTwon.

WnionoiBrke amod To ivotirouto EknmaiSeuTtikrg MoAmkrg
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val wé otabepd ou EfapTaTal povo &md T £idog tob
fhamnpiov kai 16 Lopuxtypilet.

Awmotovops, Emopéves, dird v ESicwon (9) dn
i dhvapn mob fEookei 16 fhatipo of a pale givor
avahoyn kai davtiferng Qopig mpog TV amopaxpuven
X Kai £mopévog M kivnan tod copartog L npéney v sivan
appovikn tolaviwoy.

Hpayuatiks, § kivion owpdrwy, oy cuvbtovta
ut EAarnpia, elvan dppoviki) tekavimen, 1 dmola Sive-
Tar amd Ty Eflowon:

X a nut wt

"Yrohoyiouig tijg wvihikijg csuyvotntag o koi tijg
meprodov T, "Amd v EEiowon (8) Exouue 6m1:

i 2 D

/

‘Etropévas : w V 2 ‘ (10)

m

o o 2n I = m :
kal dreidn: o —5— = [T=2a ) ‘(”)

‘Ao Tis Eiodaes (10) kai (11) Ymoroyiletan 1
KUKAIKT) ouyvdTtnTa kai f) mepioSos oy drrAt appo-
VIKT] TaAGVTWON TToU Kdvel fva odpa, TToU ouvBéeTan
pE EAaTnplo, Yiati ©) kaTeuBivouoa Suvaun ToU fhe-
Thiplov kai 1) pdla Tou owmpatos eival YVWOTES.,

ot) 'Evipysie oty dppoviki telavioen. Eidope
6T fy Evepyela Evos Tevtoptvou EAatrplou, Siveted
amé v tliowon:

A

|~
~
o
e
%

omov: x n &oudKpuveT).

"Av dmrouaxpUvoupe T6 odpa T (ox. 10 - 1 n), Tou
ouvBéeTal pé TO EAaTriplo, &méd T Oéon ioopporriag
E ot Béon A, 8& Exer 0" alTn T4 8éon Suvapik) Evep-
yela:

Am,v "]' - Da?
2

"Av deficoupe 6 odua EAeldepo, B kivnBel &Trd TS
A pos 16 E. Kord Triv kivnon auth TAYUTHTA av-

El
i g‘
i‘_ Hﬁ’;

a
Iy 10-11.

m
[
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Eawel ket 1 Buvonuks EVEPYEIX LETOTPETTETAN OF KIVT)TI-
kN It Bton E ) Suvaukd fvépyeia pnBevidetan kad
HeETaTpémeTal OAOKATIpT o KIvnTIKN: I/, mud,,. ZT1)
eéCrn aUTT) ) TOXUTNTS £XEL TT) pEyloTn Buvatn Tiun.
TH ouvéyela, 16 kwnTo @fdver oty Bton Z, dmou
TayUrnTd Tou undevidetan. 'Ekel waAl 1 Suvauikn Tou
tipyeia ylvetan fon pé T Buvauikd fvépyeia Tou
tiye ord onueio A, kai 1 kiwnTikn Evépyeia pnSevi-
CeTon,

Mrropolpe, émopévaws, vé ypdpoups Y& T onueia
A E, Z kai yi1& Tuxév onueio H Ty Tapoxdte EEi-
Jwan), 1) omoia oTnpifeTan oV dpx 1) Tiis SlaTnpnocws
Tis unyavikiis évépyelas:

Ed\rv A = Eé\.v H - Em\- H — EKI\' E ]:-(h.v Zs
~1-- Da? = ---l- D x? + L& mup? =
2 2 2

—“;— m vl % Da? (12)

"Av dvTikaTtaoTnooupe otnv tfiocwon (12) 10 D
B¢ Ty TrapdoTacn m w?, yivetan:

!
——mw?2al = —me2xIt—my2 =
2

= — M L2y =

— mw?al
2
‘H &Eiowon abtnh pas mapouaidlel ToV TpOTO EVoA-
Aayfis THs kwnTikds kai Suvagukiis tvipyeias of WG
Sppovikt) TaA&vTwaT).

) ®Bivovsu telaviwen. “Av kaTd TV TAAGVTWAT
Tou cwpatos £ (oyx. 10-1n) #xoupe drrddAess évép
Yelas, f) Suvapikr évépyeia oTd drpaia onueia A kai Z

1 ey
Esv = -—2~—D a? | ouvéyela 8& pikpaiver. Avté om-

Haiver 811 TO TA&TOS THS TaAavToews o 0& mikpai-
Ver qurioToya.

Atpe, TéTE, 611 1) ToAdvTwon elval @bivovsar TO
Oxfipae 1016 pds Biver 1) poper) wds Tévolas @bi-
Vouoas &ppovikiis TaAQVTWOIEWS.

AiamioTivoupe 6Tt oTr ghivoucsa TaAdvTwon TO
TAGTOS TUVEXELX MEIGOVETAL.

Duou

yf |

R RS 1
¥ B
"l

Ly 10-10,
Dbivovoa TaAdvTwan.

WnionoBrke amod To ivotirouto EknmaiSeuTtikrg MoAmkrg
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— 'Eq@appoyic.
1 "Eva Uhiid anpeio tieredel &puovixr) ToAGvTROT) TTOU

Exer €fiowon x =a np 1’1'1 t. To mAdros Tfs ToAav-

Tooews elvar o — 10 em kad 7| mepiodds Tns elven
T =2 ms. N& UrroroyioBolv:

a) ‘H gdon Tiis Tohavtedoews petd &méd Xpovo
t=10ms.

B) ‘H d&mopdkpuvon x, # TayxitnTa vy kai 1) émi-
TAXUVaT Yx TN oTlypn alTr.

Avon :
a) ‘H @don Tfs dpuovikiis ToAavtioews slvat 1
- 2n
: - L.
TopaaTAoT T
2 G

"Exoupe : = - 10ms = 10n

2ms
= 10 - 180° = 1800°.

P) ‘H dmopdxpuvan elvar x = a np 1800” -
=anu5-360° = 0.

H raxUmmta elvan v = a o ouv ot —

‘=a i Guv 2—nt = aﬁ-GWS-%O

1L ir
e 2na 0T 6,28 . 10 em =5 0410 o —

T 2.10-3 s

314 m/s.
‘H émitdyuvon Sivetan &mé Tév TTO:

. 4 n2

Yo = WX = ———

"Emeidny Speos x = 0 = y — 0,

2. Tdpa pddas m = 2 kg KPEUETON OTO GKPO KaTo-
Képupou EAaTiiploy Tou  Exel kaTeuBUvouoa Buvapn
D = 5kpfem.

N& Umroloyiofei 1 mepioBos Tis amAfis dppovikiis
TahavThoews kad 1) péyioTn TaxUTnTa ToU 8& dmro-
KTHoEL TO odpa, &v 16 TA&TOS Tfis TOAQUTOOEWS El-
var @ = 10 ¢m.

Adon :

‘Agou 1) péla taptaTon &md EAatriplo, 0& éxre-
Afoel &puovik) TaAdvTeor.
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@) ‘H mepiodog Biveton &md v Efiowon :

T:= 2x» \/ L__
D

D=—5 kp/cm = ...5_?'81 N

1
100

Liarmpa S. L
~ 4900 N/m.

m

"Avuiketaotaon :

T:zn\f_m_ =2.314 V“b'" ~0,13s.
D 3900 N

B) ‘M Suvauiks tvipyeix Tou fAatipiov Esw =

; ; Sl
= -2— D u? petoTpémeTan o€ KIVITIKG : —— m U2,
2

‘Emroptveas: — m 02y — = D o2
Kok Wey = V Da?
Lootnua S. 1.
D=4900 N/m m=2kg, o=01m.
"Aviikataotaon
Uygy == i?ogi = 4,95 m/s.

0.2 APMONIKH STPO®IKH TAAANTQEH

‘Apuovikf) oTpogikt) TahdvTworn k&vel fva odua, X
Stav orpégeran yUpw & Evav dEova xx' (o, 10 -
2&) kal 1) ywvia oTpo@fis § HeTaPAAAeTOL Tp1ITOVO- T
f8&s of ouvdpTnom wé T6 ¥pévo. Anhabh: L //’j?
T ™ sy
2n e st
0= o Nt —— 1 (1 o M 2
7 I SV ET 7
» = & aer : / i P o AR S
AgqoU 7 tiowon (1) elvar furtovoedns ouvdpTnom, 3 A "\\\\\
4 . ‘ ‘ " . . P e
TO ponvdpevo elvan Trepiodikd, pé Tepiodo THv T. TTd % ,f///z/ \\\\;\i
Oxfipa 10 - 2 o T6 odpa 8& peTakiveiTan dvdpesa oTis k= i
Béoeis 1, 11 kot 111 kévovTas TOAGVTWET YUpw &S T1)
Meoada Béom 1. .
"AttoBeikvieTan 6T ) yooviaks) TaxUTNTA oThv Ki-
v 3 g i . ISy ~ =
Non avrn dév elvan otabent) kad foouTan pé: S 10,
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2r 2n
W =— p, oy —— ¢ 2
- = 2
kal 1) eTiymaio yovioky Emtdouvon ;
4n? 2n
a = — Po it ——T— t 3

AT T alykpion T&w Eiodoey (1) kai (3)
TTPOKUTTTEL :
4n2

T2

9 (€))

a4 = —

"Agol o7 oTpogik) TOAGVTWON UTTEpYEL Yooviakr)
fmTéyuvan a, 8& Omdpyer kai pomn M, 7| émoia émi-
TO)UVEL TG 0@Ua 0T OTpogIKT] airTT kivnon.

‘H porrry elvan:

M=eqd (5)
émou: 6 elvan 1) porrry &Bpdveias ToU CWUATOS.

AT Tis ¢giowoes (4) kai (5) TTPOKUTITEL !

M:.g";‘@fpr—-—i(;a (6)
“émou: K = fns .
T2

“Av, Emopévas, Eva adpe mepiotpigitan Topo and
Evay dCova kai iZaokeitor o anto pomi}, W) omoia sivan
avakoyn npég T yovia oTPOPilc ¢ Kai teiverl ouviysa
Va paiGost ™ yovia adti, tote 1 COPO KAVEL GPPovIKT)
CTPOPIKT Tahavimen,.

270 oxfjua 10 - 2 B BAétroups fva odua Z, 16 dmoio
HTTOPET V& oTpagel yUpw &md Tév &fova xx'. "Av T6
odua petarvnlel drd v Béon | o Béom 11, T Aa-
Tplo E cuomaipdvetan kal éEaokel porrty M, 1) omoia
elvar dvddoyn mpds T ywuia oTpogfis kai Bivetan
amd Tdv TUTIO !

M=—Kg @)
émou: ¢ elvar 1) ywvia oTpogiis kal K ouvteAeoTr|s,
6 Omoios dvopdletal Kateubivovoa porti] tol &hatn-
piov,

"Av auykpivoupe Tis ¢€10cioeis (6) xai (7), Ppiokou-
e 6T elvan TauTdonues. AUTS onuaivel 11 TH oMpa L
ToU oynuaros 10 - 2 P propel va kavel appoviki] otpo-
Qi takavroon. Mé &AAa Adyia  Eva oneipoerdic

-
o

@ff@

\——‘

Iy,
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l:]'-u'“']l)lo propel va dnpovpyieel ouvbijkee appovikiig
TPOPIKTIC tahavidoEng.

Al axpidos N iB10TnTa Ppiokel Gueon épappoyn
?TO‘E poAdyla ToU Yeplou, oTd Omoia Eva oTrElpostdis
E.A‘”ﬁplo TTPOKCAET APUOVIKT) OTPOQIKT TAAGVTWAT Kai
Tl otabepy mepiodog avtile e TeAUVTIOOEMS ATTOTEAE
™ Béon AerToupyias ToU poroyloU yid Thv Gxpipn
HETpnor, Tol ypduou.

Yrohoyiopic tijg neprodon. “Eortw &mi elvan yveo-
9T 1) porr) &Bpdveias © ToU adpaTos T (ox. 10-2p)
ai ¥ ereuBlvouca porr Tou éAaTnpiou K.

AT TH fiowon (6) 88 Exoupe:

. =
(L R b T Vi (8)
K
M'ITopoGuE, ETTOpEV(S, v Utrohoyiooupe THV Tepio-
“80 Tfs oTpogikils TaAavTdoecs, ToU Trpokahel o
E"q TEPIOTPEQOEVO opa Eva omelposdés EAQTNPIO,
OTav elvar yvwoTh 1) porr) &Bpaveias ToU gdpaTos
Kai f) kaTeuBlvousa potr Tou Eharnpiou.

10.3 @YSIKO EKKPEMES

Kabe odpa, 6rws 6 oéua ¥ Tol oxfuaros 10 - 3,
oy WTTopel va oTpigeTan aTd Tedio PapitnTas yupw
&d fuay opiiovTio &Eova O, ol BEv TepVE GO TO
KEUTPO Bépous Tou cwparos, elvanr fva guoikd EkKpe-

‘Orav &ropaxpivoupe 16 uoikd auTd EKKPEUES
QTTO T Béon looppotrias Tou kai TO driooupe EAeU-
Bepo, To1e, TO Pépos Tou B Bnuioupyei port) ws Tpos
Tov &Eove TrepioTpopiis O.

‘H porry avrhy 16 dvaykaler vé kével piav aipa-
Pnam (toddwTwon), pé pton Blon THY KaTardpUeT VY .
O& drmroBeifoupe 671, dv 7 yovia ¢ elvar oAU w-
KpT), 1) addpnon elvan Gpuovikr) oTpogikt TaAGVT@OT.

"Anodan : ‘H pomt) ToU Papous B s Tpds ToV
ova O igolrar:

M=—Bx=—mgx 9
Smou: m N pafa oopatos kal g 1) émrayvvon Pa-
PUTHTas. T onpeio (— ) Seixver 86 &m 7 porr
Telvel vd E\arTTdooEr TO X.

Ly 103
Duotkd EKKpEpES.
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230 Kegpadmo 10. Tehavrooane — Kopatiki — "Axovotki

"ATS TS SpBoycvio Tpiywvo AO (KB) EXOULE:
x =Inu e (10)
"Av BexBolpe &T1 1) péyioTn T TS ywvias ¢ &l-
val oxeTIka pikpn (2° g 3°), TéTe pmopoUpe vé dvTi-
XaTaoTioovpe 1O M@ P T yovia ¢ of dkrivia,
"Etol f) &lowon (10) yiveton:

x=lp il
"Amé Tis tiocooas (9) kai (11) Exoupe:
M=—mglp=—Kgp (12)

dmou: K =mgl.

'Agou, tropéves, 1) porr elvan Gvdroyn kai &vTi-
Betns @opdis Tpds T yevia oTpogiis, 1y addpnon ToU
QUOIKOU  EKKPEROUS, YI& Mikpd TAGTN, elved ApHovIKn
OTPOPIKT) TaAAVTWOT),

Hepiodog aivpijosmg. Ao Ty ificeon (8) EXOUpE:

T2 V o
K
"AMAG €56 elvar K = m g /.
Emopdvers: T = 2n Vi_ (13)
mgl
'ATé v Eiowan (13) Umohoyifouue TV Treplo-
o alwproews tvos puaikol Ekkpepols,
10 - 4 MAGHMATIKO EKKPEMES

"Eotw é11 Eva UAIKS onueio ¥ ouvBéeTal oThv dKkpn
viiuaTos, T6 omoio Bty Exer Pdpos kai Gév EmmipnkUve-
Tan, Evd TO &AMo dikpo ToU vijpaTos otnpileTan ot
dxivnTo onpeio (ox. 10 - 4 o). Té ouoTnua avTéd elva
tva pafnuaTikéd EKKpPEPES. “ATropakpUvoupEs T6 YAIKG an-
peio L dméd 1y Béon ioopporrias xx' oty Béon x'L.

ZT6 onueio Evepyouv Bud Buvdpess, T Papos Tou B
kai 1) Téon Tou viipaTos it
"Avadoupe TS Pdpos B of Bud Buvdpels K kai T

‘HK {ooppoTrel THY T kal i F tmiTayUvel 16 onueio
pods Th Bfon A. "Otav 16 onueio phdoer o1y Béom
auTy|, d1okTd THY MS peydin TOXUTNTE, v 1) BU-

vapn F pndevideTar. Mé v TayUTnTa TOU ATrékTnOE

k.

~
2

JES

l
«'ﬁ—j—-——'——————-

>

Xy. 10-4 a.
Madnuarikéd Ekkpepés.
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Ot Béon A, TO onueio ouveyilel v& kiweitar Tpds T
Bton I, v Thpa f Svaun T 16 EmiPpadiver. STh

Bon I 6 onuEio oTapaTa Kol 1) Buveun F 1o EmITayU-
Vel rpds T6 onueio A. ZTr) ouvéyela GTo T A drawip-
E(ETCH T6 odua ot Bfon ¥ kai EmavadapPdveTtal f
B1a ToaAvBpopikn kivnan &mwd 16 E 1rpods 16 I kai &rd
TS [ mpés 16 X

‘Erropéveos kai TO padnuarid fkkpepés KAVEL W& To-
;\dv'rmsn.

Th péyroTn T @, ToU piropel v& TapEL 1) Yoovia
P, Ty dvopddoupe nAGTOC TULOVIMGEMC.

T6 pfikos ToU viuaTos | T4 dvopddoupe piikog Tob
é“pcuuﬁg Kai TO kaTakdpugo érrimeSo oTd OmMOoi0 KI-
VEITon 16 vijua katd T TaAdvTwon Té Svopdloups
iningdo alopioeog t0d EKKpepoic.

Albpnon pé pkpd nhatog. Od dmrobeifoupe 6TI dv
To HoBnpaTikG ékkpepds kével aicopnomn pé MIKPS TTAG-
TOS (p — 27 dx 3), Ty aidpnon ol elvar Gppoviki
fukavioon, kai petd & Umoloyicoups Thv TepioBo
TS TahavTgews aUThs.

"AnodeiEn: CAmopaxpivoupe 6 tkkpepés G Tr) B
on loopporrias OA oTr Béan OA kai TO &@rjvoupE
(é)\El'JeEpo (ox- 10 - 4B). 'H ywvia ¢ elver oAU wikpn.

SUvapn F, molU mpokahel Thv émitdyuvon Uttoho-
Yileron amd 16 opBoycvio Tpiywvo ZAH:

F— Bnpe

‘Agou ) ¢ elvon oAy pikpr), B& foxver nup — .
‘Emropéves:
F=Bp—mgyp (14)

Emeidd) ) 8uvoun F Teiver vé peicboet T yoovia @,
WTropolpe vé ypdwoupe:

F=—m g (15)
"ATrd 16 dploycavio Tpiywvo OAA Exoupe X = [ qu @

il x=lp wal o —’-‘:— (16)

"Aré Tis oo (15) kal (16) Exoupe:

P =8, Dy amn 3.
! H

rou: D = 8
7 Iy 10-4f.
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Kard Thv émitayuver tou, 16 UAiké onueio Tol
pabinuaTikou ékkpeuous B peTanavnBel &md Ty Béom A
otn Béon A mavw oT1d TéEo AA, T dTrolo WTopsl v
BecopnBel 611 oupTriTTel pé TAH Xopsh X, &eoU § ywvia
p elvon TOAU Likpry.

*Errions ) SieBuvan Tiis Buvdpecs prropel va fBeco-
pnfel 1t ouptrimTer pé Ty BievBuvon T x. 2Uppo-
va pt Th e€icwon (17) # Blvaun elven avaloyn mpég
T peratomon kei Eyen avrifern @opd.  Suverrdds n
xivnon Tou pabnuaTikoU éxkpepous elvan dppoviki ta-
Lavroon.

"AgoU ) xivnon elvon &puovikn TehdvTwon, # me-
pioBos Biveton &md Tov TUTO:

m
T=2n e

D
‘A& D E‘fi
‘Emopéves : = V—;; (18)

'O Tlmos (18) pas Siver Thv meploBo adwprioecs
TOU MaBNUATIKOU EKKPEHOUS.

a) Népor aiopiioeng toli padnparikod Ekkpepoic.
Ot vépor ToU pabnuarikou EkkpepoUs elvon Téooeprs,
&é Tous Otrofous of Buo mpokUTITOUY &1rd T EEQ-
owon (18).

log Nopog: "H mepiodog Ekkpepols eivar avaloyn
npog Ty terpayovikiy pile tob pikovg tov.

Zog Nopog: "H nepiodog Exkpspois sivan dvtiotpo-
o dvaloyn npog v tetpayovikn pila tiig Emrayiv-
oemg g Popdtnrag. "Etor &v Pploketan 16 1610 fk-
KpeEpEs oF Bud  ydpous, oU 1y Emitdyuven Tiis Papl- S
Tnros elvon g kal 4g, téTe 1) mepioBos 84 elvon T kal =
T/2 dvricToiya.

3og Nopog: To éninedo aiwpijoewms tob ikkpepoic &
napapiver atabepod otd ydOpo.

4og Nopog: I'ia pkpd nhary aiwpioeng 1| mepiodog
alwpijoeng elvar dvebaprnn ol nhirtoug kai tiig pa-

Gog tob Exkpepoig. ; $

— Hepoponxn anédeiln 1ol nphrov vopou.

Z¢ Tpla tkrpepty (ox. 104 y) pé pixn 4, — 25 cm, Iy 10.47.

25¢cm
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h = 64 em kol Iy 100 ¢m, petpolpe Tis Trep16Sous

Tous, mou elvan: Ty =1s, T, = 1,6s xai Ty = 2s.
‘AvtikafioTivTas oTis Tpels oyEoes:
-_rL Lo iiih TL . Exoue:
Vi, Vi, Vi
it 1 1
N Vs 5
T, TR O
A Vea 8 5
Mo 2 [ __]_
E i i T

"Apa ol Tepiodor elval dudhoyes pods Tis TETpayw-
VIKES piles TESV pnkédv.

B) Metaporn tijg évipyeiag tob palnpatikol Ekkpe-
Rolc. EiSape 611 of kdBe ToAdvTwon Eyoupe Evah-
)\O‘YT'] Buvapixiis kai kiwnTikis fvipysias. T 8o oup-
Baive Kol 016 pafnpaTikG SKpEPES.

"Etau o) Gkon A (ox. 10 -4 8) 16 odpax Exer Bu-
Yy fvipyeia, oxeTikd pé 16 émimebo yy':

Esw (A) =mgh

Eweidf) h = [ — B = [ — [ oov g, = { (1 — ovv @),
Xoupe:

Esw (A) = m g [ (1 — auv o).

H tuvépyera oy petortpémeTan ot Bkon T oot xvn-
TNy Rvépyeia kal o1 ouvéyeia ot Béon A TAAL of
B}"’Gumﬁ tukpyeia fony pé avrh oy elye T6 odpa ol
fan A. "Eto1 16 A & PpiokeTon 016 1810 Gos h &ro 6
SoiévTio Errimedo yy', kol 0& elvar @5 = Po. ZTHY
ITPQYUC!TIK(')TT]TC(, Suws, kaTd THY oldpnon  aUTH
EXOUpE drreoneles tvépyeias. “Etol 16 A PploxeTal o
XTnA& &mré 16 A kad 1) yovia ¢y 8& Elvon LIKPOTERT
TS THy .. AnAadn f| TahdvTwon 04 elvar pdivovoa.
'Elpup_uoyr']. Méoo mpémel vé elvar 1O pfjKos TOU
lE"“‘F'“‘El-lc&"]s fvds pohoylou Tofyou, caoTe & &mAn ai-
Ypnon v yiveran of ypévo 1s. ‘H Emmdyuvon Tiis

ApUTnTas vé Angdei 10 m/s. A(“'_
Abon : Ll
"Amid) albpyon SvopdleTan 1) xivnon Tol fxkprpols !
YeTagy 1éy dkpalwy Btotwv A kal A (oy. 10 -48). Ty, 10.4 8.
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‘Ev® nhiipng aidpnon Aéyeton 7 kivnon &md T wd
Sxpaia Béon oty GAAN kal 1) émovagopd Tou otV
&pXIKT).

Ilepiodog Evds ExkpepoUs dvouddetar & ypdvos ids
TAfpovs alwprjosws. ‘Emouéves, 1| mepiobos ToU #k-
xpepoUs Tiis doknoews elvon SimAdoia & Té ¥pdvo
Mds amAfis adwproews. AnAadn, T = 2s.

ATO Tév Um0 : T =2 = V% Bplokoupe :

Ve T2 g _ 22.52.10 ms2 o o
4 n2 4.3,142

"Anavinon : TO éxkpepés Tpémer va Eyer pfikos 1 m.

y) Métpnen tiis émrayivesmg tiig Papitntac. Av-
TneTpentd Ekkpepic. "ATO TOV TUTTO ToU pobnuoTikou

T=21t1/_!__
g

utropoupe vé& UmoAoyigoupe Thv émitéyuvon Tiis Pa-
pUTnTOS, Gv petpriooupe THV TepioBo T Evds pabnua-
TiKOU £KkkpepoUs kaf TO pfikos Tou [ Elvan émroptvess
amAds & TpoTos UmohoylouoU Tiis EmTayUvoesws Ts
PapUtnTas. "Opews, éva pabnupaTikd éxkpepés elvan Beco-
pPNTIKG KaTaoKeUaoUo Kad, Emoptves, Bév 8& 16 Eyou-
HE YI& v& KAVOUPE TrelpdpaTa. Bépoa, v of Eva éAo-
@pd vijua TomobeTooups Wik Papeid opaipa PIkp&Y
SlooTaoEWY, TOTE pPropel v& ToUpe OT1 mAnoiddou-
ME onuavTikG Eva pafnuaTikd éxkpepes. Of peTprioers
Spws Tiis EmTayuvoews Tis BoaplTnTas mpémel vd
yivovran pé peyddn dxpipeia. ‘H AVon ToU wpoPAd-
paTos yiveTon pé TO avriotpentéd Ekkpepdc, TO OTroio
elval Eva QUOIKS Ekkpepés, TToU pTopel V& Y pnoipoTToIT-
Oel G5 palnpaTikd ékkpepés. "AtoTeAeiTal &o Eva odd-
pa, 8mws auTd Tou Beiyver T6 oyfina 10 - 4, pé Slo
TplopaTa oTis Béoeis A kai B.

MetpoUpe Tiv mepiodo ToU PUOIKOU EkKkpepoUs, £-
EapTavTas To TOTE OTHV dkpfy Tou A Trplopartos,
moTE TNV K| Tou B. "Av Ppiokoupe SiaqopeTikés
Tipés TR TEPLoBoy, peTakivoUue T pdla M, Tpds T
B f) dvrioTpopa kai petpolue A Tis Bud mepidSous.
“Otav, petd &méd mOAAG TrEIpdpaTa, Ppoupe TV 1B
mepiobo kai oTis Hud EEapThaEss, 1 Kowvi) abTi) nepiodog

EKKPEROUS :

Ey. 10-4¢.
"AveoTpappévo Exkpepts.
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T tlval ion pé Ty nepiodo padnpatikod Exkpepois, to
Omolo ¥yer pijkog Ty andotaan / t@v dbo dkpdy.
MTropDOuE pé TG QUTIOTPETTTO QUTO EKKPEUES VA U-
Tohoyigoupe ThHY Tipr THs EmiTayUvoews THs PapuTn-
TS pé peydn drpiPele, yiori elvan odv va Exoupe Eva
Habnparikg gkKkpepEs, TOU TO pijkos Tov [ oy, &tres
ET‘TCIME. eivon foo pé TNy &mdoTaon TOV AKUGY TGV
8o TploudTwY, wiropel va petpnfel pé drpiPeic. Afv
Mével, Erropévoos, Toapd va peTpricoupe TNV Tepiodo ai-
Opnioecs wé Goo TG BuvaTd peydin dxpiPeia. AUTO TO
TETUY aivoupe HETPAOVTES TO Xpovo ToAAGY aiwpt-
Otwy tvds EkkpepoUs kal Bicipcovtas alUTov pé TO TAT-
Bos rasw adwpnioewv. "Etol 1O Tuyaio opdipa EAaT-
ToveTon oTd EAGYIoTO Kol ylveTon TéoO TG pKpO,
Soo ueyoaAUTepos elval & &pifpds Tédv alwprioewy.

105 EAEYOEPH KAl EEANATKASMENH TAAAN-
TQEH — ZYNTONIZMOZ

1) Edetfepn tahaviwon. 317 Pdon fvds édatnpiou
(UX- 10 -5 a) kpepdpe fva opa (T.X. HIG ogaipa).
Dépvoupe 16 odua dméd T Bion O ot Bion M ki
O ouvkyeia Té dervoups EAeUlepo [oy. 10 -5 a (a)].
TS OGpa, TOTE, ¢KTEAEl GPPOVIKT TOAGVTWOT) Kai pe-
TXKETTan dmré 16 My pds 16 M, kai dvtioTpoga.
H ToAdvTwaon B4 elvar phivouoc, yiaTi évToTe Exouue
dtTTdJ?\Elsg tvépyelas kai peTd &md Evar Gpibpd Toha-
VToewy, 16 odpa 8& oTopotrhos. ‘H TahdvTwon
QT dvopddetal Ehcilepn tahdvroorn. H mepioos
™S kaBopieTar &md TOV TUTO :

Tor= 27 /1
D
ki dvopdderal idronepiodoc.
‘H avtioToixn ouxvéTnTa Tijs EAcUBepns ToAauTw-
Otws Siveran &md TéV TUTO :

I D

Vo =
2z m

o dvopddetan idroovyvéTna.

B) "Etavaykaopivy tehavioen. Z1v mepimTwon P
TOU ayfuaros 10 - 5 o petaKivoupe T anuelo oTnpite-
95 A movEpouikd peTafy Tév onueiwy Ay kol A,, TS
RAarrpio TéTe HETOREPEl OTO OGP W& TIOAIVEPOUIKT
'd"T]UT], ToU EmpBaAAeTan &To EGwTEpikd meplodikd ai-
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236 Kegdadao 10. Talavidoeg — Kupanki — "Akovetikn

wo. Aépe, TOTE, &1 TO odua ExTeAel Eavaykaopévn
TOLAVTIMOT).

"Av petaBdhoupe T ouxvéTnTa ToU EfwTepikol
aitiou kal petpricoupe T6 TA&TOS THis TaAavThGEWS
ToU oduaros, B& Soupe 11 Soo 1 ouxvdTNTa TOU £-
EwTepikou aitiou TAnGi&ler Tpds THY iBloouyvéTnTa
ThS EAEUBEPTS TOAQUTWOEWS TOU OMPATOS, TO TAKTOS
Th)S ToAQVTWoEwS peyahdvel Kal ¢faver TV Mo pe-
Y&An Tipf, Otav ol ouxvétnTes (ouyvdTnTa EEcoTepi-
koU aitiou kai i8ioouyvéTnTta) cupmécoww. Té gai-
vopevo auTd SvopdleTanl osuvioviepds kal SioTuTrco-
vetal s £ETs:

v ilavaykacpivy tahavionen, dtav 1 cvyvétnra
tob fEmrtepikod aitiov ouprinter pé iy idocuyvitnta
tijg £hedlepng talavidoeng tob ohpatog, 16tE T6 Nha-
t0¢ tiic Tahavidosmg yivetar péyioto.

Ol kaumihes ToU oxnuartos 10 -5 B mwapiotdvouy
T peTaPoAr) Tou mAdTous oty avaykaopévn Ta-
AvTwon of ouvdpTtnon pé T ougvdTnTa ToU EEw-
TEPIKOU TERIOBIKOU alTiou.

ZTv kaumUAn 1 8év Umdpyouv TpiPés kol TS mha-
105 TS TelaVIOOLNG 6TO guvToVIopd yivetar dreipo.

Zis &AAes Bud kopmUhes 11 kai 111 16 mwA&TOs THs
TOAQVTWOEWS TG TUVTOVIONS yiveTal T8G0 TS MIKPS,
Goo Mo peydhes TpiPis Umdpyour oTd TaAQUTOUNE-
Vo ovuoTnua.

— "Egappoyic tod ouvvroviopob.

2} fwi) ouvavtoUpe ToAAG gonvdpeva, T& ool
BikonoAoyouvTal pé TO @AIVOUEVO TOU OUVTOVITUOU.
Zrd elbikd kepdhana Ba dvagépoupe dpeTés Epapuoyés
TOU QOIVOUEVOU ToU ouvtoviopou. 'E8& Avapépoupe
uovo Tpia Tapabelypara:

1. Oi xeiporaPés otd dynpata (Aeopopeia, TPOA-
AU kAT ) pmropouv va BecopnBolv uotkd kkpepr| Kai
yr aité, Stav éxtpamolv &’ T féon ioopporriag
Tous, kavouv TaAavTtmadls. ‘Otav Eve SYnua KiveiTal,
BiamoTwvoupe 611 dd 16 olvoho THY YelpohaPddv,
ou elvan EAevBepes, Opiopéves adwpolvtan pé TAdTos
TOAU peyadUTepo d1rd Tis &AAes. AUTO ovppaivel, yia-
Ti ol Boviioels Tou oxfpaTos katd Ty kivnan Exouv
ouxvétnTa, 1) dmoia umopel vé ouprritrer pé v i6io-
OUXVOTNTA TOAQVTGOEWS Oploutveov xeipoAaPddv. Té
TAGTOS TOTE TGV aldprioewy alTdy Tdv YeipohaPédv

I"\Alim;
o

|
J/ I\
P ,J,A'T'ﬂrf‘\
B | ~._ P
Vo Tuyvoma
v
Lx. 10.5p.

KapmmiAes ouvtoviauoy,
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Yiveren péyroo, tvid ol alwprioers TGOV GAAwY Exouv
HIkpS mAdTOoS.

2. Juyvd, &tav Trepvd fva depoTrAdvo, O TXos Tou
Tpokahel Soviioels of Oplopéva TAWa TOU OTIITIOU
Has, T drrota Tpigouv. AUTS SeefAeTan 0TO 8T KATTOIG
&mé s QUXVSTNTES TOU fixou, TToU Tapdyouy of un-
Xawés Tol depomrAdvou, elven (Gl pi T ouxvOTNTA,
oY Eyouv oty EAeUBEpT) ToAGVTwOT Ta TLAMa ToU
OTT100 Trou BovouvTal, T TAKTOS, TOTE TAAQVTWOEWS
O alrd & Tldma yiveten péyioTo.

3. "Afiomroinon ToU @oivouévou ToU OUVTOVIoLOU
Yiveton oTrv émiAoyn Evds pabloguwvikol TTPOYpPaU-
Hatos, Mé 16 yUpiopa TroU kdvoupe oT6 KouuTi Erml-
Aoyfis ToU A | B oToBuol 016 pabidpuwvo, EpapHo-
Oupe Ty &pyn ToU Bifmel TO @aivdpevo TOU OUVTO-
Viopol yid vé dkoUgoupe TO EmBUUNTS TTPOY PAMUC.
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KEDQAAATIO ENAEKATO

KYMATIKH

11.1 AIAAOZH MIAS AIATAPAXHS

Hewpapara :

1. "Eva éhagTiké kopddvi (oy. 11 -1 a) efven Tev-
Twpivo xal oTnprypévo oTd Bud dxkpa Tou O xai A.
Me 16 xép1 nas dvuyamvoupe Té Eua dikpo ToU EAaaTIKoU
KkopBoviol kai 16 dprvoupe petd EhelBepo. Tlaparn-
poUpe TOTe 611 1) SlaTopayr) abTi METQPEPETAN KATA
Hijkos ToU kopBoviou ué oTalepr| TayUTnTa. ’Emrions
TapatnpoUpe 5Tt Té& UAka onpeia Tol EAaaTikol Kop-
SovioU kivouvTal kaBeTa mPos aUTO.

2. 2t tva yudhwo owhfva (ox. 11-18) prikous
mepirou 1 dds 2 m kad Srapétpou 3 s 4 ¢cm TomoBe-
ToUpe Eval XPwHaTIoTd Uypd.

TS Gypd loopporrel kal #) EAelBepn #mipdvead Tou
elvan opiGévTia. “Av Trpokakégoups ik Biatapayn ot
fva &kpo Tou Uypou, TrapoTnpoupe &Ti 1 SiaTapay
QT pETaépETal &Trd onueio of onpeEio kaTd pfjkos
ToU Uypov pé oTabepr TaxUTnTa.

3. ZupmiéGoupe Eva oTrelpoeibes EAatriplo (oy. 11 -
Ly) w1 é101 ol mpddtes Tou ameipes TANGIGLOUY T Wi
KoVTd oThV GAAN kai Snuioupyouv fva mikvwpa. To
TUKVOPG aUTO TEAIKA HETOKIVEITC TPOS TN gopa ToU
Befyver 16 Péhos. STy mepimTwon avth Té UAIKG on-
el Tou EAanpiou kivoUvTal B1aGoyIKg, HeTagépovTas
Ty kivnon T Eva onpeio oTd Emduevo anueio.

Znuperovoupe E66 811 ) kivnon TV UAIKGY onueiwy
yiveren wpos 1 Bievbuvan ToUu Pédous, SrAadn mpog
™ diedboven katd@ Ty oroia peradidcton 1} dwata-
payi, fved o1 melpapa 1 efyape Bei STi 1y kivnon Tév
onuelcoy fitav kaletn mpog ) Sedbuven, kata v
oroia peragipetar W dratapayi).

4. 2t Eva dvoikTo owArva Umdpyel dépas (oy. 11 -
1 8). Metakivouue éva yaptévt dmd M Béon O aTn
Béon O'. "Eto1 016 dvoikTé dxpo Tou gwAnva kai oT1d
ECWTEPIKS pépos Tou, & dépas oupTriéCeTon pé droTé-
Aeopa vé Bnpoupynfei fva Tomikd TrUkvepa. AUTE
TG TrUKVLpa BEv Tapapével AkivnTo, GAAG pETAKIVEL-

0 M A

e T LRy,

0 My o
%

Q My A

o ol S

0 M'i

Iy. 11.1a

Ex. 11.18.

MMM
nﬁ@wmmmwwmmmm
VA

M;

Zy. .17,
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11.2. Eyxapowr kai dwopikn kopata 239

Tal mwpos 1) SieUBuvon ToU PéAous, pé kaTola oTa-
) TayUTnTa. ETAV TepiTTwon aUTh T& UAIKA On-
el ToU dépa kvouvTan Biadoyika. ‘H kivnon auTn
HeTapépeTan Gmrd anueio of onueio. Ki €66 TapaTnpou-
HE, &1reos oo Teipapa 3, 611 T onueia KIVOUVTAL TROS
Ty {81 BievBuvon rou peTakiveiTan 1) SiaTapayn (10
Mokveoua).

"ATé T& TrponyoUuEva TEIpApaT ouvdyeTal OTi
HI& Siarapayn, ToU TpokoeiTal oTd FAQOTIKG OG-
Hara, petadibeTon &mod onueio of gnueic pé KATOIX
TayurnTa.

Mua dratapayi nod dudidetar ¢ ¥va fhaotikd pico
6V0ud§szrul KOpo Kai 1) taxitnte petedocems avtiis,
Wuybtnra 100 KOPATOS.

"Emionpaivoupe 611 16 kUpa §tv petagépel UAT), ME-
Tagépel pdvo Evépyela.

11-2 ErKAPSIA KAl AIAMHKH KYMATA

216 meipapa 1 T& UAIkG onpela KivoUvTon kadeTa
Tpds ) Bievbuvon o peTadietan T kipa. T& KU-
Hata autd AéyovTtal Eykapora. 'AvtiBeta, oTd TEIPG-
Hata 3 kol 4 Td UAikd onpeia petakivolvTal Tapai-
AnAa mpds 11 BietBuvon peTabdoEws ToU KUMATOS.
Té ipora abrd AyovTon StapijKi.

‘Erropévas, dykapota civan ta kbpata, drav 1 kivion
Wy Dakdv onpeiov 1OV fhactuk@y péoov cival Ko-
ﬂf‘-ru npoc ) dievbuven petaddcemg ol KOpATOC.

"Ev@ dapijkn Aéyovial 1@ kdpata, drav 1 Kivnon
Wy Dlkdv enpEiov OV EhaoTikdV cOpaTOV Eivol
Tapaiinin npdg T dievluven petaddocmg Tod KOpAToS.

a) Meprodikd kopa. "Av &vti ag dlnoews TTpoka-
Aooupe wd ouvexs TTadvdpopixd kivnon of EAaoTIKG
Béoo TEV TrEIPaPETWY TTOU AvapEpapE, TOTE HETOQEPE-
Tan dvrioToryn TeAvSpoukd kivnon kai £ro1 Enpioup-
Yeiton fva mepodikd  kopa. TMoapokdrw 04 Tepypa-
Woupe 16 unyoviopd petadocews Evds TEPLOBIKOU KU-
Horos o fve EAco Tk pioo kal pdhioTa 6& Seyfoupe
éT1 1) TaAdGuTon Tou Trpokaioupe oT6 péoo elvar dp-
HovikT.

B) Anpovpyia kai petadoon EyKGpolov appovikdvV
Kopdatmv. “Fortw 611 kdvoupe T TrEipapa, Tou eikovi-
leton o1 oyfipa 11 -2 a. "Eva TevTopévo #AaoTikd
kopSovi ouvbtetan ot midk Tou dkpn pE Eva EAacpa

%’lﬁllHHIllHIIIHIHIIIIIIIIIIIIHIHI
‘HI||lIHHIIHAH]IIHIIHIHIHIHHH{

A NEpo'

Iy 11:2a
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240 Kegalao 11. Kvpatkn

V. ZTv &AM Tou &xpm owwdéeTon oTd onueio K pé
Eva Popl oddpa P,

"ETo1 kpaTolpe alréd 16 xopbévi Tevteoptve. (TS
Boyeio A yeuiler pt vepo, T6 dtrolo Trpokael dardoPean
otis TohavTwoels kal &év Eyoups dvakidpeva KUpaTa).

‘O fAekTpopayviTns H TpogodoTeiTal pé KoTdA-
AnAo pelpd, GOTE V& oUVTNpEl PUOVIKES TOAGVTOOELS
TOU EA&OPQTOS.

Té onueio O ToU EAaaTikoU kopSoviol TaAavTve-
Tat kol 1) TaAdvTwon ouTh peTabiBetan kaTd pfikos
ToU xopBoviou. Tlapdyeton £1o1 Eva dppovikd wopa.
276 oxiipa 11 -2 B paivovran of Sidqpopes pdoers efe-
Aifews ToU kUpaTos.

Ot BiaBoyixés eikdves GuTiTpoowetouy aTIypIdTU-
o E6eAi€ecos ToU onvoptvou oTis ypovikés Ty péS
0, T/4, T/2, 3/4 T xai 2 T.

"Eotw 611 T onueio O TadavTveTal ué ApUOVIKT
TaAQUTWOT TS HOPPTs:

2nt
Yy = anu

TOTE:

— ETA ¥povikn oTiypn t = 0, 7 émoia dvnioTol-
XEL oThv &pxN THS TaAavTdoews Tou onueiou O, SAa
T& anueia Tou kopboviol elvar dkivnTa kad T kop&o-
vt elvan edBu.

— ZT ypovikn oTiypn t = T/4 (édmou: T 1) wepi-
obos ToAavTwoews Tou EAGopatos V, dpa kai ToU
0), 16 onueio O petaxivnifnke ot Béon O, (0—0, =

TA&TOS TaAQVUTWOEWS Tou O).

‘H Biarapayr), épws, &pxioe vd petadidetan dmd
onueio of onpeio 0Td EAaaTIkG kopdovl kal ptoa of
xpévo T/4, 7y dpxi| Tiis Biatapayiis gBaver 16 M. T&
tvbiGuega onpeia &ré 1O O péxpl TO M, drmropakpiv-
Bnkav &wod 11 Béon ioopporriag ypnyopdTepa &’ & i
16 onueio M. ‘H dmopdkpuvon altr elvon peyoaiu-
Tepn, Goo TA& onuela Pplokovtar kovTUTepa oTéd O,

"Etol T& onueia dwd 16 O ds 10 M, Pplokovtal
T Xpovikn oTiyply T/4 of wmd kapmiAn O, M,, mou
ATOTEAET TUfipa pids HIITOVIKTS KapTrUAns.

— ZT1) Xpovikn aTiyury t = T/2, 16 onueio O éma-
vipxeTan oTr Béon fpepias, 6 kupe ¢Bavel 0TS on-
peio M, kol T évBidpeca onpela Siatdooovtal of md
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11.2. 'Eykdpola xai Swapikn kopata

241

f]l-n'rovmﬁ KoptruAn. TS onueio M Tr oty alTti
(T/2) EXEl TN péEY1oTn dmoudkpuvoT.

) -

v

_ Meplodog |

1
I ar
2 4 L

Xpavog

G 7 Mi-\ M2

-
0 M Mz My

I e T

02

0 4." g . M4 e
[

L
7 cT=A

- i S

Ly 11-2B.
"Av ouveyiooupe £tol, PAémoupe THv E§EAMEN Tou

Pavoptvoy ois Xpovikés oTiypés t = 3/4T, t = T kai

7T “Av Twpa EEeTdooupe OTTo108NTTOTE OTUEID
IGG KopBoviou, & BoUpe 6T TaAQUTGVETAL GPHOVIKA.
Eray PAéroupe Ty, 8T1 TS onueio M, oTh Xpovikn
Tyun t — T/4 £xal dropdkpuvon y = 0, 071 Xpovik
"Tl)’uﬁ t = T/2 £ye1 &mopdkpuven y — @, OTT XpPOvi-
| OTiypn t = 3/4 T Exe dmopdxpuvan y = 0, kai 011
XPoviks) orrypn t = T Exer dmopdkpuvan y — — d.

. "Oher, Emropévess, TG onueia TaAauTwvovTtal, GAAa
| Tahdvraoon Tous Bév dpyiler Thv iBia oTrypd, Tpd-
Yha oy onpaivel 611 Exoupe Srapopd @aotmg atig
t'1)\€l\"r(i)¢'.rzlg. Suykekpipéva, ol ¢E10oEls KIvijoEws Of
‘d‘POpa onpeia ToU kop&ovioU, K&TTola XPOVIKT| OTI-
YUt elven of EETs:

2n

~anp t

Snueio O Y 5

. 2n bis
Znueio M,y :-qu(_l tkfi—)

h“”!h‘rj
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242 Kzpalawo 11. Kvpankn

5 2n T
Znueio M, y :(Ir”,l( = t—2 2)
Inpeio My y = anp ( i fiy . )

48 2
Inuelo My y =amnp ( 2, N L )
T 2

Inpeioon: ‘H @don Tfis Tahavtwoews Exel oyéamn
pE TV fhkie tiig tahavidezos. “Oco mé wkpr elvea
1| @don, Tégo Mo uKpd ¥pdvo ToAavThBnke TO an-
HETO, oUYKPITIKG PéPaia pé TNV TaAdvTworn K&TTOlIOU
&A\ou onpeiov, TOU EXEl QAOT TOAQUTWOEWS IS E-
YEAD.

*ATrd o elTrapE, TPOKUTITEL &T1 Eva GpHoVIKS KUpa
tupaviler Bud yvwplopata:

— Thyv 8 xpovikn otiyun SAa T& onuela Tol
thaoTikoU pégou Bév Exouv THY iBia &mopdkpuvor.
‘H &moudkpuvan y Tol ké&de onpelou elvan fjurtovoel-
bns ouvdpTnon Tis dmooTdosws X.

— "OAa T& onpeia ToU EAaoTIKOU péoov TOAQUT-
vovTal GAAG pé BlaopeTikés pdoEs.

‘Etropéves, piropel va el kavels 6T1 neprodikd kopa
clva d tomki kai ypoviki) neprodiki) peraforn xa-
noov puotkod peyibovg.

zmv meplmrwot) pas 1O péyedos alTd elven 1) dmo-
pékpuvoT TV UAIKEY onpeicv ToU EAaoTIKOU kopbo-
VIOU.

INewpapanki) anodaky.

1) Kalz onpeio, nod Ppiokeran péoa o nepiodikd
Kopa tahavrovetar, 216 oyifjua 11 - 2 a f) pwTewvn -
YN S ué 1) Ponaa Tou QakoU L, qwTilel 16 #Aa-
oTIKO KopBov1 ot k&Trolo onueio F. Mé 1) PonBeia Tol
qakoU L, oxnuartifetarl 16 €i6who P toU onpeiou F i
xopdiis atriv émgdveia E, dgou mpdTa dvaxiacBolv
ol drTives oTd ToAUywuiké k&TotrTpo (TTK.). “OTtav
T6 KUpa oT6 kopdovi OK Exer dvamrTuyfel, 16 on-
uelo F todavrioveten. "Etol TahavTdovetan kal T €l-
BwAo6 Tou P. 'Emeid) 16 moduywvikd kérorrtpo (T1.K.)
TEPIOTPEPETaN, 1| TaAdvtwon Tou P dvamtiooetal
o716 Emimebo E. ‘H kopmUAn adrd elvar ypagikr ma-
pdoTaon Tis TaAavTwoews Tou elfdAou P ot ouvdp-
Mon ué T6 Xpodvo.

"Onws 16 F #101 kol kade onpsio 100 Ehactikod
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11.2. 'Eyxapowa koi dopnkny xdpata

Kopdoviot tadlavrdverar, Sres prropel v BlammioTw-
Bei &y EravaddPoupe TS TEipapa YI& OO0 TTOTE
ONuelo Tou kopSoviou.

2} 'H anopakpuvery kale onpeiov ol péoov pere-
Boay; 05 100 KOPATOg il TV i61e g poviki) oTUYp £ival
TEPLOGIKT ouvapTnan Tl drootdormg and THY ANYN.

€ BonBeia Tou MAekTpovikoU oTpoPockotiov (o).

1.2 a) pwTifoupe TeploBiké TO kopdovi. ‘H ypovi-
Kq Bidprela guoTiouol clvar EAdyioTn kai 1 epiodos
fTavehiyecss Tou fon pé Thy TepioBo TEAQVTOOEWS.

S maparnpficoupe TéTE GTL TO KOpBOW PplokeTan
“tf]\' ide mavrote g@aon Ths tEeAifews ToU KUMQTOS.
AV X TO onueio O TN crnyur] Tov q)leO'IJOU sth
QTTOHGKPUUGI] y = (1 @), perd & mepiodo, wou B4 -
T00el 1rét, B4 ¢ Exel TNV iB1a Gmropaxpuvon y - (@)
Kai & 16 BoUpe oThv iBix Béon. Mi tov TpodTo AlTO
KuTDped)voqu V& Exoupe Eva oTIYIOTUTIO TGV GTTopa-
Kpluaecov Ghwov 1Y onpeiny Tou EAaoTikoU xopSoviol.

& TaparTnpricous TETE STI AUTH 1) dropdkpuvan sivar
TEPoduy (pitovostdilg otijy TEpintmei] pag) ouvip-
En‘"l TG ArosTaAcEMmS X 100 GNUEIOD, TOV TAPATI|POVRE,
6 Ty apyi Swadoccwg Tob Kiparog,

3) Mijkog kopatog. 'Ovoudlovpe pijkog kbpatog A
Ty andgract, mod draviel 16 kipa of ypove mig me-
Plodoy,

"Av ETroptvws GVOPAGOULE ¢ TAV TaxuTnTa PeTado-
O ToU kUpaTos kal T Ty mepiodd Tou, B ExoUlE:

R Aniatypa A
Xpdvog T
A
) ¢ D
T

"Emreidn 'll" v, 1} ticwon (1) yiveron :
[ |
le=4dv| (2)
"Omas padvetanl o6 oxfjua 112 p f dmdorao
OM, elvan 16 uikos kUparos A, yiati TO kipa yi& vé
HETaBoBel &md 16 O oTd My Xpeidodnke ¥povo wids
TEpISEoU.
ncfporrnpo(rue trrions 611 T& onueia O kai My éxouv

Blapops péoews 4 ; 360°.
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244 Kegdahawo 11. Kupotikn

" altd pmopoupe v Sdooupe kai &GAho Opioud
oTO pijKos KUPOTOS:

Mijkog kbpatog kaleiter 1) anocracn Hvo onpeioy,
kat@ 1 dwvbuven peraddccog tod Kpatog, td omoia
napovaialovy dta@opd @aoews oTiiv TeAAVIMoT] Toug
360°.

4) Meradoon dropfikmv kopdtov. 216 oxfua 1l -2y
TapoudidfovTtal Sidgopa oTiymoTUTTa Tiis OéoEcs TGV
UAIKGY oTPEicoV TOU Gépa «OTToU pETaBiBETO Evar KUpO.

Mapatnpoupe &1t 16 &moTéAeopa elvar vé& Snuioup-
youvtal TrepIoBIkG TukvipaTa Kol dpaihuaTa.

Anhadry, €66 Eyoupe petaPorr) ToUu Ad Stou Ad —

- petaPoAr) TR mukvoTnTas d Tou EAacTikou péoou
ot ouvapTnoT pé TO Xpovo kai Tov ToTro.

Anhadty 16 perepadiopevo piyebog oty mepinto-
o) pag elvar t6 Ad "Av 16 fAaoTikd péoo elvan &éplo,
N peraPort) Tfis TUkvOTNTas TripokaAEl Kal peTaPoAn
Tis TMECEWS.

‘Emropéveos katd t) petadoon tdv Stepiikov Elaoti-
KOV Kupatov, 1 telavioen @y vhikdy onpeiov Exe
oav armoréheopa thy peraffohn) tijg mukvotnteg tod pé-
oov, v eivar atepeo i T perafolrn) Kai tijg nukvoTTOS
Kai tiig mésemg, dv 10 fhaotikd péoo eivar aépro.

y) 'Efiswen kipatos. “Eva kipa Snpovpyeital o)
Béon I1 (oy. 11 - 28) kai petodideron érri Ths evfeias x.
Té adTio oU TpokaAel TV TaAdvTwon TO dvopdfoue
Y] KURGAToY.

ZT1) Ypovikt) oTiypn t 1o kipa Tépage &md Tr) Béom
A. Zntape vé Urohoyicoups v dmropdkpuvon y Tou
onueiov A. ‘H éEiowon Tou ouvdéel THv dTopakpuvan
y ot ouvdpTnon pé Tév Xpovo t, ToU TEpace kai TNV
&méoTaon X Tou onpelov A &mod TV TrNYT, OVoud-
Letan EEiocwon tol Kbparog.

‘H tElowon abTn elvar:

e
T A Kbparog |
6mou: a T6 TAdTos TahavTaoews Tou A, T 1) mepiobos
TaAQVTWOEWS Kai A TO PfiKos KUPQTOS.

*Anddeln tilg tEwdorng tol kbpatog. Nd véa &mo-
Beifoupe T EElowon kdvoupe TOV EETis ouAloyiopd:

Td onueia I1 kai A Tadavtwvovtal. "Evédd dpws 16

t=0 . - ® °
t,% Y ® °
t=21-1 . e °
t-3l o . °e
|.=4T.—1 - o pu &
"="+— (R X L]

Mhinonsyat, 1Apmspa
’l-H* L e o

Minvispa.

l 8p>0  4pl0

I
4

Minvwpa Apatopa

8p €0 430 800

J 21 2T
~tuTo 21 1o T3 21
L] 4

“Apaiupa My ‘Apaisyia

Zx. 112 7.

Ey. 112 5.
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M rehawrdsbnke émi xpovo t, 1o A ToAavTainke of
{\‘Yé‘rspo ¥povo. ‘O Arydtepos alTds ypodvos tp elval
O Xpdvog Trov ¥ perdobnke T kUpa va peTadobel dmd To

o010 onuelo A xaf Umoloyiletcn dmd T oxéon:

Hh =

X

(43

Omou: ¢ A TayUTnTa KUpaToS.

"Av, Eroptvas,

EIUCﬂ y=anu

A 0& eivan:

s 1

fl

tEiowon ToAovTdoews Tou 1

T e . ~
-, 1 éSigwon TaAQVTWOEWS TOV

2n
= anu (r=ity)
T 1

2n X
y=anu t—
4 ( c )

Y= anu ’H( L I x)
T (e

Emeidn, Spes, L = ¢ T 0& elvan:

(+-3)
y=anuln -
T A

&) Awpedvion tijc £&ioGeEmg 100 KOPAToS.

L. “H wapdoTaon 2 rr( T )dvcnr'] pdan Tijs
i A

TahavTioews. ‘Eopéves 1 pdon Tiis TaAavTAOGEWS TOU
k&Be onuelou ToU EAaoTikolU péco, aTod dmolo peTadi-
Beran 16 kUpa, Bév elvan 1) iBia. Mé v 1B xpovikr
Q-”YLIT'] G6oo mid peydro elval TO X, SnAadn Goo Mo
Hakpik BpioxeTal Bva onueio &md TV TNy, TOOO IO
Hikpr) elven 1y @éom s TaAQVTOOEWS.

. ., X
2) *Av 16 x Exel Opiopévn Tiu, TOTE TO : =

= otubepd kai 7 tflowon ToU kUpaTos yid TG onpeio,
TOU &réyer TH) ouykekpipévn aUTh dméoTaon &mé Ty

™Myn, 6& elvon:

t 2n
Y=anulz — K} =anu t—2nK) =
i (T ) ’?.‘( T )

= anu 80 ,,W)
as
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246 Kepaharo 11. Kopotikn

Té onueio, Emopéves, aUTd TOAQUTWOVETAL pé GpHO-
VIKT) ToAGVTwon oUugwva pé THv Tponyoupevn Ei-
owoT. ‘H Taddvtwon ToU anueiou TaploTdveTal oTd
oxfpa 11 - 2¢€.

3. Na opiopévn T t ToU ¥pdvov, 1 TapdoTaoT
2n 2n T 4 S 2
t yiveTan = t = p = orabepo kai 7 E§lowon ToU

KUpaTos ylveten:

( _77:,\') (.’n.\' )
y=anufu— — s—anu (———n
/ /.

‘H &mopdxpuvon Emopévws y TV Slagopwy on-
peicov elvan fuiTovoeldns ouvaptnon T oo TaoEWS
X kaf 1) ypopikh) TN TUPACTAOT) gaiveETal OTO oXfi-
pa 11 - 2 oT.

"Egappoyic.

1. "Eva onueio A, ol Pploketon of péoo oTd -
Trolo petadibertan kUpa, &méxel &mwd Thv nyn I &mo-
otaon x = 100 m. ‘H ouyxvétnTa Tfis Tnydis elvat
v = 200Hz xaf f TaxUtnTa peTabooews ToU KUpa-
TOCG =41, 1|8

“Né& UmoroyiaBolv. a) To ufikos kipaTos. B) ‘H ed-
on ToAovTooews ToU onpelou petd &md ypovo t =
20 s &mwd T oTiypn ToU &pXifEl va ToAavTwvETal 1
T yn kad 1) dmopdkpuvon y, Gv T6 TAGTOS @@ = 2 ¢m.
¥) ‘H &mdoTtaon Tou o kovTwou onueiov B Trou
Tapoudidlel pé To A Siagopd @doews 307,

Adan :
o) Té pijkos kUparos A Bivetan &md Tov TUTO!

étmou: ¢ | TayutnTa kUpatos = 15 m/s, v 1) ouyvo-
nTa TeAavtwoews = 200 Hz

"Avukabiotobpe :

15m/s
200 s-!

P) ‘H @&on ¢ Tfjs TaAavTwoews Tou onpeiov A
Bivetan dmd oV TUTO!

f X
= 2 =
7 (T ;.)

=75-102m = 7,5 cm.

Zy. 11-2 o1.
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11.2. "Eykapoio. kai Stopijkn kopata 247

Avuikafhotobpe :

ti= 2075 T = . ! — 5 1035
v 200 s~!

¥ =100m kel A =7,5-10"2m.

20s 100 m ) _

‘Emoptvess: ¢ — 2 ( —
e i 5.1073s 7,5-102m

2m(4.103—1,3103) — 2 7 (2700) = 5400 1 =
— 5400 - 180° = 972 000"
‘Emaidy) ¢ = 270021 = dxépato mOAAGTALTIO
ToU 360°, 16 nup = 0 xaf f &mwopdkpuvor X =
=aapp =0

Y) Thv i8ia xpovikn) oTiyun t f) pdan Tou onueiov
elval ga kai ToU B @B, &AAG:

{
‘p":h(T i X;)

‘H Biagopd gaasws:

t Xp 1 XA
e D -2 -2 ( = )j
Far s Ir(T 5 & &

—,,Qr[(XA—XB)
A

g , o n
Zthv &oknon 1 Slagopd hoews on — g = 307 = e

: ' X
Erropévess: i 2n ( e - )
6 Iy
Abvoupe v éElowon s Tpds Th EnToupevn Sla-
Popd xp — xa xai Exoupe:

e = P R iom

12 12

"Anavinon : 1) Té pfixos kupartos elvat b = 7,5 cm.
) "H pdon s Tahavtdoews ToU onueioy, oTr Xpo-
VIt oriypn t = 20 s elven 972 000° kad #) dmopdkpuv-
M 0. 3) '‘H &mdéoTaon Tév &Uo onueiwv A kai B,
T& Smoia Trapougidlouv Biagopd gdoews 307, elvon
0,63 ¢m.
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248 Kegalavo 11, Kopatikn

11-3 TAXYTHTA METAAOZEQEZ KYMATOZ ZE
EAAZTIKA MEZA
‘H tayitnTa, pé v dola petabideton Eva kUpa of
Eva EAaoTIkO péoo, EfapTdTan dd Bidgopous Tapd-
yovTes kai E§eTaleTon of Kkdbe TepiTTwon YwpioTé.
o) Togbmnra peredocens dupfkovg kopatog of iva
oteped ahpa. AUTT PpiokeTal &md Tov TUTTO:

V E
C =
'f?

&mou: E 16 pétpo fAaoTikéTnTas Kad p ) TTUKVOTNTG
TOU OTEPEOU TWUATOS.

"Egappoyii. TS pétpo EAaoTikdTnTos ToU X&AUPa El-
var E = 2. 106 kp/em? kad 1) TukvoTnTd TOU p = 7,8
g/em3. N& UmohoyioBel 1y TaxUtnTa petaddoews ToU
KUpaTos oTo Y aAuPa.

Adon :

Evorpa S.L

E=2.106.98] N/104 m2 = 1962 . 1010 N/m?

LS "
Tt TR ke g gy BB
cm? 1076 m3 m3
"Avukatactaon
T
e V‘?‘?f. 133 e 5o 100 it e o OO T,

P) Taybmra petaddocme Eykapolov Kipatog Katd
piikog piitg yopoiic.

KpaTtoupe mi& yopdn Tevtwpévn dvaueca of Suo
onueiac A kai B (ox. 11-3) éaokwvras mavw s
wé Suvaun F. "Avugpdvoupe kol petd dgrvoupe TN
pia Gxpry Ths Yopbfs kai é1o1 éva £yKkapo1o KUMO METO-
BibeTan kaTd piKkos Tns.

‘H tayutnta petaddoews Tou kupaTos Sivetan amd

TOV TUTTO !
¢ v i
H

omou: ¢ 1) TaxutnTa kupatos, F o) Telvouvoa Suva-
um, BT ypapuikn TTUKVOTNTO Tiis Xopbiis =

pala Sanm

pfikos xopbiis . [
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‘Egappoyi. Xop81 Exel pfixos [ = 10 m, mukvdrtnTa
P=4g/cm? kai tupadov BiaTopfis § = 2 mm2."Av Bia-
TpoUue T Xopdn Tevrcopévr ué Suvaun F = 40 kp,
V& GrrooyioBer §) TAXUTNTA ToU EYKEPOIOU KUPATOS
TOU BnpoupyeiTal o Yopd1.

Adon :

Z1év TUTTO:

/

e/ j (1

tvar yveootr f Suvaun F.
"Av Uroloyiooups Th ypauudikl TukvdTnTa I, U-
ToAoyiloupe kal THY TayUTnTa TOU KUPATOS C.

A T P{V @

STou: m ) péda Tis Xopbiis kai V & &ykos xopbiis.
T8 "Oyros yopdfic — wixo; < ufaddv datouis

Vi S
Ul ilowon (2) yivetan:

A = €)

"AvTikafioTolpe THY T THs p &méd v (3) oty
(1) kai Eyouvpe:
V E
C= = s
Loonpa S. 1.
F=40kp = 40-98l N==392N

-3
1073 kg =i kg
10-6 m3 m3

S=2mm?2=2.(1073m)? == 2 - 106 m2,

p=4g/m!=4.

s
Avuikataotaon :

ol
gle V - 1033.92,. [ m/s = 220 ms.

'Y) Toyvtnre peraddosmg kOpatog otd aépa. Td
More ord &épra elvar Siapnkn. ‘O TUmOS TOU pdS
{vey THY TaxUTnTa TOU kUpaTos, elvar:

e
o
14
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250 Kegdharo 11. Kvpatikn

omou: P Ay mieon ToU deplou, p 7y mukvéTnTE TOU
depiov kal y = Cp/Cy (6mov: C, xai C, elvan elbikég
BepuoTnTEs TOU depiou UTo oTabepny mieon kal oTa-
Bepd Oyko, avtioTorya).

‘Egappoyf. Na& UmoAoyiolel 1 TayUtnTa kUpaTos
oTOV ATHOOQPAIPIKG Gépa, OTav auTds PpiokeTal UTod
mieon P = 1 Atm kai Exer mukvéTnTa p = 0,0013 g/cm3.
‘0 Adyos y = Cp/C, = 1,4.

Avon :

’AvTikofioToupe T& SeBopéva oTdy TUTTO!:

R
o= /22
P

Lootnqpa S. L

P e (e e B AL
104 m2
= 1013 {08
m?2
y.= 1
103 kg
= 0,0013 g/cm? = 1,3 - 10-3 =
P glc T
= 1,3 kg/m3.
"Avtikataotao :
c= v 1'013,,'11;35 1.4 m/s = 336 m/s.

&) Metafoli tijg tayvtnrag peraddocmg Srapikoug
(Ehaonikol) kbpatog of aipio iEmriog tijg Oeppokpa-
oiac. "Av dvopdooupe ¢, THV TaXUTNTA HETOBOOEWS
Tou kUuaTos of déplo of feppokpacias 0°C kai ¢ Trv
TayUutnTd Tou ot Bepuokpacia O, loxver & TUTTOS:

c= ('OVI +al

émou: a = 1/273 grad-!.

‘Egappoyn. ‘H tayUtnTe EAacTikoU kipaTos oTov
dépa atous 0° C elvan ¢, = 336 m/s. N& Umohoyiafel
) Ta)UTnTa ToU kUpartos oTr) Beppokpacia 0 = 40° C.

Avon :

Stéy TUmo: ¢ =co V1 + a0  dvrikebioTolpe Té
Bebopkva:
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11.4. Kukhika xdpata — couipikd kOpara 251

¢ =336 m/s Vl - 2_}3 grad™!. 40 grad = 359 m/s.

1.4 KYKAIKA KYMATA—SOAIPIKA KYMATA

NMeipapa. Tepidoupe wid mhamid Aekdvn pé XpopoT- m’:
TS vepd. 16 KEVTpo TN GEPYOULE OF QT WE TNV l
‘TModveia Tol vepol Thv SkiSa O [ox. 11 -4 a ()],
N dmoie efven oTeEpeG auvBepévn oTnv Axpn Evos Bio-
Taody.

"Avayréloupe 16 Siamaody of TohdvTwan wé T
PorBerar £vds AhextpouayviTrn H. Of mepiodixés Siara-
Payés, mou mpokahoUvTal 016 onueio O oThY Emipd-
‘:EiCr ToU UypoU, SiaPiPdlovTan péow ToU Uypol, Tpods
Oheg Tis SievBlvoeis TRs Emipdveids Tou. “ETol Bnpioup-
Yolvran yUpw &md Té KévTpo £EApPOEls Kal KOIAWPO-
Ta gt oyfiHa BaxkTuhiwy, ToU cuvexds &TropakpUvov-
o &g 16 ampeio O, To kipa ToTE peradidetar Kukhi- @
ka Tpog 6heg Tig Kutevbiveeig oty Ehevbepn Emeavea.

216 oyfjua 11 -4 o (B) paivetan oTiywdTue ToU
onatos autol of K&l XPOVIKT] OTIyur t.

"Eorw &va onueio A ToU vepoU, Trou dréyer &ard TO

Oplopévn &mooTean r. *H dviypwon Tou y, BiveTat

o Tév TUTTO:

! Ig §ag .
=anuln ( — \ ("E¢ioman kvupatoc)
T 2 f

Mé xivtpo 6 O kai dictiva Ty 1 ypdgoupe Tepipé-
Pela woKkhov. “Ohar T& omueia avtiis Tiis TeEpIQEPEICS
Xouw 16 1810 x = r kai, fmopbves, THY Sl pdon
Qv Ty (8o dmropdkpuvon y ard T Bkon fpeuias
ToUs. *Av Ty, TO T Exel TETOIX TIum, oTe v& elvan:
t r

1 t r T
= = , TOTE 2 1 = = , onAa-
Y (T x) Tk

B 90°, *ANAG N 90° = 1 kal y = a. "Oha T& onueia
T mepigépeias O, 1 0& Exouv T péyloTn &Tmopd-
Kpuvan (HeyloTn dviywon Tijs Emipdveias Tou Uypol).

H neppépera 161 adt ovopdterar icopactxi me-
Moépera.

— Zouipikd kopeta. "Av 1) TaAdvTwon s nydis
Yverey grd KEVTPO HIBS EACOTIKTS HAGOS, TOTE TO KU
HETed i BeTan Trpos OAes Tis Sieublvoes péoa ot pdda.

& onueia, ToU gxowv Thv iBla gdom, dméyouv Eficou
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252 Kegahawo 11, Kupatiki

&méd THY Tnyn kol Emopéves &moTeAoUv  ETIQAvVElss
ogaipas. "Exoupe ETo1 opmpikic icopaoikic Emeaveies,
6o paiveTal oTé oxfiua 11 -4 B.

Ta kipate altd, 1@ onoia peradidoviar oté yGpo
kui Eyovv apupikic looguotkés Emeaveieg, dvopaloviar
COPUIPLKG KOpaTa.

"Av katd Th Sievbuvon THs dkTivas ouvavTiigoups
8Uo icogaoikeés empaveies [ kai 11, oi dtroles va Tapou-
oiafowv Biagopd @dosws 3607, 1| damooTaon AB 6&
elval fon pé 1O pfjkos KUPXTOS.

Zpapikd kupaTa, Tou peTabibovtan oTédy dTucoa-
piké dépa, elvar kal TG droVaTIKG KUNaTa, T& dTrola & Ix. 11-48.
tEeTdoovpe oty AkouoTikr).

11 -5 ZYMBOAH KYMATQN

Ieipapa. Ztrv émigdvela Uypou ToU {ooppoTrel To-
TrofeToupe Sud dkibes O, kai O, (gx. 11 -5 a), of dmoies
ouvbtovtal pé TO Eva okéhog Evos Blamraoddv  Trou
TTPOKOAET CUVEXT] TaAGVTWOT).

PATd & onueic O, kai O, Eexivouv 8Uo  kUpoaTa,
T& OTrOld OTA OTMEIX CUVOVTTOEWS TOUS TTPOKOAOUV
K&TTOIa Siarapatn, mou elval TS dnotfheopa ouvli-
oEmg 600 TELAVIOGEOV.

To @avopevo tiic ouvlicewg tehavidozmv of o-
noieg dgeilovrar of Vo i neprocdtepa KOpOTE GVOpa-
Ceran oupflol) Kopdtmv. Iy 11.5a

— Zupfori] kupatwv tijg idrag cuyvornras. "Eotw
SUo mnyés O, kai O, (ox. 11-5B) THs idas ou-
YVOTNTas, ol Omoies Tapdyouv Bud kUuaTa pé o iBio
TAGTOS. AeyopooTe dropn 6T of duo alTés Trnyés
txouv TV 18l pdan. ZTd onueio B ¢8dvouv T& kU-
pata Tou exwouv &md Tis Tnyés O xai O, Tao
Kupa TS Tyfis O Trpokadel dropdkpuvaon:

t o

Yy =amnpirn ( "fi - : ) Té wbpa Tiis TNYis

O, TTPOKAAET ATTOPAKPUVOT| ¥ = AN 2 7T ( L X; )
T

Té dmotéAeopa Tiis ouvBéoews TOV TOAQVTWOEWY
ToU TrpokaAouvTal oT1d B dmd T Bud kipata eivar
0 Gdbporopa: v, + .

S ET

Ey. 11-5f.

WniomoBnke amoé 1o ivotirouto EknmaibeuTikrg MoAmkrg



1.5, ZopPoin kupdtov

1 X L
apuln — ])—Ifruz( — -
(T A 8 R

a {q,n.??t( Hgeso ) i r,wi’rr( E x:) ‘
A 1 A
Efven YvwoTé &mo Trhv TprywvopeTtpia 6T1:
nu A+ qu B =2 auy A3 it 2 B‘
"Av: A il B B xl,
T A i 2
Toe: np2n( - ')-11;127:( 7x2)
\ }
i ( A TR x,)
i A | A
qp.2n(-l X t  x
2 15 Y T 8 )
=2ow2n 27N np 2n 2 e ’
2 2 24
‘Emroptveas :
PR gD 22 = n 2 n (I i ¢l
22 T 2
nAATOS paon

"Amo Ty iowon abTh TpokUTrTel $T1 T dToTé-

f0la Tiis ouvBéoews TGOV Buo kupdTwy Elval ToAdy-

e ; t X; + % ; i

Twon, oy Exel péon 21 ( ol ) kol TAG-
9k 2

Xy — -
Tog ( 2uocw2n ’2}:" ) Maparnpolpe  Acimov
o1 1 mAGTOos Bév elvan oTaBepd.

‘Egtalovpe pepikic mepintdesic.
1. T onueio A (ox. 11-5P) Ppioketon ory uego-
Ko

KGBero Tfis Oy O,, Emopévws ol popor OA — X
2A = x, eiven fool, BnAadh 1) Slagopd x, — x; = 0.

"Emroptveos T6 TrAGTos o E€lowan (1) yiveTal:

— %
2 ! 2aouvv 0 = 2a.

2
acuv2m 2%
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254 Kegaharo 11. Kopatikn

‘Emropévess 16 onpeio A TahavToveTal pé nharog ta-
Lavidoemg Oumhdacio and 16 nhatog mov mpokakel 1
Eva kOpa. Anhaoén) Exovps Evieyven oty tekavioon
ol anueiov A.

2. "As Bexfoupe Twpa 6T1 TO onueio B elvan TéTo10,

dotre O, B—0,B=x—x%x =(2k + 1) ;é. &n-

Aadn) TEPITTO TOAAQTTAGTIO TOU

Xy — X;

Té Ad 2 2
6 AGTOoS 20 ouv 21 29

, YiveTtai:

R

2aouv2n 2uaouv(2k + 1) ;

22X
=200 =1(.

Zupnépaopa. LE kabe onpeio, nod 1) drapoph drootd-
ceov and tig myyéc O kai O, civar nepittd nolhanha-
oo tob 1/2, 10 anotéheopa tijg osupfoiilc v KVpG-
tov eivar 1 EEapavian tijg TalaviOoLog.

"Etol, évid oT1d onueio A 1| ToAdvTwon EvioyUe-
Tal, oTo onuelo A, ToU 1) Biapopd TV Spoucwv

0,A - OA = -, N tahaviwon £Eagavilertar

A
2

3. 'As tEerdiooupe Tdpa TO onueio I', ToU Exel
EmiAeyel o€ TéToiax Béom, doTe: O, — O " — x, — x4
= K A, dnAabn 7 Sopopd Spopwv va elvan drépaio
TOAAQTTAGTIO TOU WIKOUS KUMOTOS.

To mAdTos TOTE TS TOAQVTWOEWS ToU onpeiou T
04 elvan:

Xy — X4 KA B
23 2a00ov2m T

=2aocwkn =2a 1 =2a.

2aocuvv2r

Inpeiwon : 'Edv k elvan &pmios, foyxler 16 mpo-
anuo (4 ), & k elvon epITTOS, {oyUEl TO TTpdonpo (—).
216 onpeio I kal of k&Be onueio, y1& 16 dmoio loylel
Nl oxéon, X, —X; — KA 08& Exoupe Evieyven Tiis ta-
havidosws, Té 6o oupPalvel o1d onuelo A dANG
katf 016 onpeio E yi1& 16 dmoio foyler O, E— O, E = A,

'Atd boa elmrape, SiamioTtdvoupe 611 o dnotéhe-
opa tiig oupfoiilc dvd Kupdrmv, Tol mapayovrar and
6vo nmyég tijg idag ovyvotntag, eivar va fpgavitovran
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"":Plﬂxég RE Evieyvon tijc tolevidocmg Koi meployég
he ESagpavion i PEIMON THS TUAAVTOIGEMS.

Oi YEWUETPIKOI TOTOI TGV OTuEiwy, TTOU IKavo-
TGy 71 guvlkn:

X5 X (2x+41) =

Eh"m OTO EmiTESO pIX OpdSa kapTTUAGY kai 0T6 X&Hpo
l,‘”“ OudBa Empavelddv. ¥’ dha alTd Té onueia ExoupE
EEfI‘PdWGn 7 upeicoon T TaAavtdoews. Of yewpeTpikol
?”Toi TOTOI &TTOTEAOUY ToUs Kpooools cupforils £ha-
N9tov miarovg (ox. 11-57y).

Of YEWUETPIKOL TOTTOI TGV onpeicwv TTOU ikavoTTolouy
U ouvlnkn:

Xy = X =0

e g4 rrimeso M OUABa KauTTUAGY Kai oTo X&po
m_é‘ SpdBa Emipaveidy. ZTols yewueTpikoUs alTous
TCf"OUS T& OoNpeia TOAGVTWVOVTAL pPé TTAGTOS ToAav-
"ot 2a. Adtol of Tomor droteholv ToUs Kpoa-
Toig supforils piyiotov mharovs (oy. 11-5y).

Of kapmides pé Braxekoppévo xpédpa (ax. 11-5y)
fuey o Kpooooi PEyloTou TAQTOUS.

Oi KapTrUAes pé ouveyts xpédua eivar of kpooool EAG-
X970y TAdous.

Ly. 11.5y.
Kpooool ouppohiis.

E

1.6 ANAKAASH KYMATOS

; ‘Orav fva thaoTikS kipa TpooTioel Of W& AkAS-
N migdvein, dAAGEeL Tropeia.
"Eoreo mox. 6 mnyn I (oy. 11-6) mwapdye
;{:?\D(Jv"rcbcmg oTév dTpoogaipikd dépa. O ogaipikés
PGveies (1), (2) ... (7) civar icogaoikés EmiQaveles
UDG dvd Bud SiaBoyikés Tapousidlouy Blapopd o
fus 360°, g
H kafetos o altés Tis Emipdveies [TA eivar 1 died-
‘"’:‘"] Katd v omoia petadidctar té Kdpa. 6
; ‘Orav 8pes 16 kiua ouvauThoel TTV AKAGUNTN £TT1- A X
Pl E, ol loopaoikés Tou tmedaveis yivovtar of it
UL VI kad f) kdBetn o’ alrés elvan f) AB. “Etan, i
9 Kbpa ahdaten oenluven kai &vd apyika odsve mpég - ey
A tépa 6bevz mpog T disbbuven AB. myyawm 0
TS Pavopevo aUTé dvopddeTal Gavakhacn Ttob Ki-
"t OF loopaoikés Emipdvess 1, 1, ... VIl dpopod T ipi
P S P s 4L popouv Avakhaon kipaTos.

==
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256 Kegpaharo 11. Kopatkn

T6 kUpa, TToU dvaxAdchnke, kai potdfouv odv v& Tpotp-
yovtal &md 16 onueio 1), 16 omroio dvopdletal £idwm-
)o tijg nnyfe IL.

Ao T& TTapaTrdvey GUPTEPXIVETAL OTIL KAT& THY
avakhaon 10 kOpa ahhaler mopsio pica ot ido fho-
oTIKO pico.

‘H tmgdveix, Tavew oty omola yivetar 1 &va-
kAaoT), ovopdaleTal Gvokhootiki) Emigaveia.

A 8
11 .7 ZTAZIMA KYMATA &
“Eotw OT1 1) mnyn oto onueio A (ox. 11 -7 a) 7
TIOPAYEl CUVEXGS KUpa, Trou OBelel wpds Thv Empd- Byt

vela B. Amd 16 B dvakAdTan kai EmioTpégel kaTd THV
kateuBuvon BA. Té Bbo kipata (16 Eva rou Tryaivel
kai TGO &AAo ToU EMOTPEQEL) ouvavTiouvTal (OUp-
Bé&ARouv) kai TO dmroTédeopa Tiis ouuPoliis Tous elvan
TO OTAGIHD KOPU. £
TMelpapaTikg  pmopoUpe v&  Bnuoupyfiooups Eva
oT&oIpo KU, kavovTas TS TElpaua ToU OXNHATOS
11578 1
“Eva EAaopa E Sieyelpetal of Tahdvtwon &md ToV
‘fHAekTpouayvritn H. “Eva éAaoTikd kop8dévi TevTwuévo A
ouvbieTan o) Wi Tou &xpn pE TO FAaopa kal oThv
&AAT of Eva dkAévnTo onpeio O. ‘H petaxivnon Tou
EAdoparos dvdpeoa oTd onueia A kai A, Tpokoel 1
o1 EAaoTIKO KOpBOVL Evar KUpa, TO Omoio peTabideTal B \
kaTé T opd Tou Exel TO Pédos By kol gBhvel péyxpr TS
axAdvnTo ércimedo I1. "Amd 16 onpeio altd 16 kipa
dvakA&Tal katd T pop& ToU Beixvel TO Péhos B K| g
Té Vo kUpaTa ocuvavTioUvTal kol TS &moTéAeopa TNS r |
oupPoAfis elvar 16 oTdoipo kUpa, ToU ExEl T pop@T W 7
ToU gaivetan 0TS oXijua. XapakTnploTikd ToU OTA- i
olpou kUpaTos elvon 6T1 of pepikd onpela A, Té drroia Ly. 11.70
> ; : . i § ! Mepaparikh Bidrtaln yi& rapaywyn o
ovopddoupe deapois, Sév yivetal kopld TaAGVTWOT. o it
Té oxfipa 117 y maplotdvel T& oTiymoTuTa *
KATTOIOU  OTAOIUOU  KUPGTOS  OTIS Y POVIKES OTUYHES:
=0 =4T/5Rt=01a; 1 =818 T "t = T/2,it =5/8T,
t=s/d et =]/8T sxal t =T
Aé & oTiymdtuta autd EE&yovtanr T& EETs
ovptrEpdopaTa, T& Omoia &motedouv kal T& KUpla
XAPOKTNPIOTIKG TOU OTATIHOU KUPATOS.

[ 1)

1) "OAa T& onpeia dvdpeoa of dud Siaboyikous
Seopovs ToAavTwvovTal pé Thv i @acn, yiari Thv
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lﬁ|i

t-0

t=-L
8

B
[ ] ® L ] L ] [ ]
il =37 t=L t=k =21 t=LL
4 fa ? 8 4 )
Ey. 11-77.

Bigy OTIyuN QMOKTOUV T1) PEYIOTT) GTTOPGKPUVOT] TOUS.
2) Té mAdros s TahavTooews Tou kade onuEiov

v elvor 16 iBi0.

Té mé peydho TAdTos Exel TS onuelo ToU Ppi-

OkeTan o] péon Tis dmooTdosws Sud Bradoyikddv
Seoucsy, To anueio aUTd &oTEAel THY «KOLALG» TOU

OTdopou kUpaTos.

3) Aud onueia, ToU T6 TpddTo A PplokeTon dva-
MEor gToUs Beopous A, kai A, kai TO &AAo B dvapeoa
OTous Beapous A, kai Ay ToAavTdvovTal pé Bragopd
Phoecag 180°, yiart 16 ypovikf) oriyph w.x. t = T/4
6 A waipvel T péyroTn BeTikn) Tiwn kail TO B T péyr-
ot dpvnTien Tipn (ox. 117 y).

4) Té otacipo xopa Siapéper Pagikd &md TO ouvn-
Biopévo KUpe, yrati 8év petaTomifovtal ol gaoels &md
OMueio o onueio, dpou SAa Té& onueia dvdpeoa of Bud
quﬁoxmo'&g Seapous Exouv Thv Bia gaon, Vi oTO
SuunBiopévo kUpa of edaels petatorrifovTal.

AUTé pé &AAho TpodTo BlaTutrcoveTon s E€fs:

216 ouvnBiopévo kipa TO PEYI0TO Tiis TOAQVTWOEWS
HeTarrorriZeTan ouvex s o onpeio of onpeio, Y1 alTd
TO ipa aUTd dvopdleTan 0dEDOV KOpa.

"Avtifeta oTd oTdgpo KUPY, TO péyroTo Th§ TO-
?fQUTchosw; Bév petaromifeTal, &@ou SAa T anueia
OMokToly TauTdypova TH  HEY1oTT)  QITORGKPUVGT|
Toug (GeTikr) i GpvnTikd)).

Poaicrj
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258 Kegdhawo 11. Kuvponkh

5) ‘H &méoTacn dvdpeca of BUo Biaboyikous Be-
opous f) Bud Biaboyikés kotAiés elvar 1/2.

o) Ocopnukn &Eétacn OV OTACPOV  KUPATOV.
Té oTdoluo KUpa MTTOPOUPE V& TO EKQPAOOUME é
wd é€iowon. ‘H Biepedvnon Tis &§lowosws aUTis 0&
uds Eppnvevoetl, doa eimape yi& Tis i810TnTES TV oTA-
ClUWV KUPATWV,

‘EEicwon otacypov kdpatos. 2To onueio A ToU
EhooTikoU picou AB Umrdpyel ma tnyn (ox. 11 -7 8),
TO &rAdvnTo omnpeio B dméxel &mwd Trhv Tnyn &mwo-

A
oTtaon: AB =/ =« = &nAadn BeydpooTe ET1 Ty

&mooTaan aUTh elval dxképato TTOAAXTTAGDI0 TOU piooU
pnxous kuparos. To kUpa petabibeTan katd T Hieu-
Ouvan ol Beiyvel 10 Pédos My, kai petd &md &vé-
kAaon otfiv Emgdveila B EmioTpipar katd TH BievBuv-
on Tou PéAous M,. ZTé onueio I yivetar 1) oupPod
TV Sud kupdTwvy, T& dtroia guvavTioUvTal.

Md& vé& Umoloyiooupe THv d&mopdkpuvon Tis To-
AcvTgews Tou onueiou I', dpkel v& mpooBicoupe Tis
&TTopaKpUVOEIS ¥, Kal ¥, TGV BUo KupdTwy TTov ouvav-
TioUvTal ato It

Y= YniE X (1)

Ol &mopakpivoels autés y; kai y, Umoloyifovran

&md Tous TUTTOoUS:
i ! e & )
n=am2n (- =% @
14 (1—x)
A

Inpeioan : To kipa, ol épyetan &md Thv TInyn
A Tpds 1O B, Biavier pijkos X, &vé T kUpa Trou dva-
KAGTal oty émigdvela kad EmioTpégel oTé T Blawlel
pfikos [+ (I — x).

‘H tiowon (3) ylveteu:

yz-—-aann(_:‘ 28 21 Tt e ):

=amnu2n . | £ 2-_2_:, -
i A A

t X
=a 2 (— f—— k) =
2w (o )

| ®

4

!
yy=anuln
E

Zy. 11.78.
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11.7. Erdopa kopata

= (xml‘Zn(-t— “L)72rt|\'
i Py

Ko

7

Fa=a ju Jrr(—’ bl ) (4
T

‘Amté tis tEiodoes (1), (2) xai (4) mpokyTTEL:

ne2n (% +%) —nuln (-% *'—) ‘ (5

"Exoupe &mi:

KOpRTOS

e A B
MLA & yuB =2aocuy oo nu =
2 2
o BN ;_)
= 2 cuy . A -T
2
t X t X
2r (% e e
o 1 A T A
2
zwawd’)s:
( T =01 ‘
| v =|2a guy ——|ny \——- | | Egiooman
; A | \ ‘

|
|
‘ aracyion ‘
i |

L ILﬁJT).dTO: ‘ |pdan

P) Awepeovnon tijg iEiederng (oyijua 11-7 E) ATrd
v ¢€iowan ToU etdepon kbpatog ouvdyeTal 8T1 TS
KUber ard efvan pud mrepioikry TaAdvteoon Shwv TGV

; mt e = .
OMueiwv Tou pé péom , Tou tEapTdTal pove

i A A W 2mix ey
ané 16 Apovo, kal mAGTOS 2 cuv , Tou  &év

tlvea oTafepd kai peraparierar pé Ty anéctoon x
Tl onpeiov arnd v mnyi.

; 2
216 onugio A fvan x — 0, cuv :x cuv0 — 1.

To TAGTOS THS ToAavThoews TOTE elvan péyioTo, dn-
Aad foo pos 2a.
‘Emropévess, Té onpeio A elvan kotAid ToU oTdoijou
Kparos (oy. 11-7€).
"AMa onueia, oTd dmoia EupavileTal kolAlk oThv
TaAdvTwon, elvon ékefva yid Té omroia ioyUer :

Ix. 11-7¢.
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260 Kepdhao 11. Kopanikn

2
20 ouv ] =4 2af cuv 2nx —
A A
1 s =Kn Kai X =K
A

O& Eyoupe Emopfveos kolhlgs oTd onueia A, B, T
KATT., TTOU drréxouv &md Thv dpxT ToU oTdoiuoy K-
MOTOS ATTOTTACEIS :

X0 x = i =2 i K.ATT.
2 2

TMaparnpolpe £Tol Eva Pacikd yepoktnpiotikd ol
staopoy kopatog: AnAadn 1) andetacn avapeco of
6v0 dradoyikig «kothiégy tivarl to pod tob prxovg K-
patog A/2.

Od etdooupe Topa ToU PpiokovTtal of Seopoi oTd
OTACIPO KUUAL.

ZToUs BeopoUs 1) TaAduTwon elval pndevikn), yiati
tkel pundevidetan 16 TAdTOS TN,

"Av Emroutves pndevicoupe TO TAGTos oty Elowon
TOU OTATIHOV KUMOTOS, 84 Bpoupe T1) Béon) TéY Seopdv:

2 a ovv Zix =0 6mou 2a £ 0

e el) e e (0 e A
A A 2

8
[x=(2x 4 1)—.
Kol ( )4

fRic = xi—x = —4— kal & mpdTos Beouds
elvar &6 M.

A e ;
Mk =1, x—x, =3 e kol O BeUTtepos Beouds

elvan & M,

Zuvexilovtas ETol pmopoUpe v Ppolpe Th) Béom
GAhcov TGV Beopddv. ‘H dméoTaon My, M| 1év ud Sia-
BoykGv Beapdv, 0& elvan:

3n A A
My, M| = x, — %y = — = —
2 My 2 I 4 4 2

TMaparnpoupe Emopéveos 611, drnwg dud Sradoyikég
Kothiég, Etol kai 6vd Swadoyikoi dropoi améyovv pe-
tobd toug andotacy lon pé 6 piod tod pikovg Kki-
patog A/2.
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KE®AAAIO  AQAEKATO
AKOovyrTIiKH

2.1 BlsAraru

To Kepdhato Ths Duoikiis, ToU &oYohelTal pt TOV
fixe, Svopddetal TAKOUGTIK].

‘Hyog civan 1 witia, moh Swwyeiper 16 Hpyavo Tiig G-
Kur']g Kai mpokairel 6 avrictoryo aicOnpa.
1 fxos mopdyetan dmd Tis Nymukég mmyis, ol
OT,TOIES- &pou BieyspBoly, TaAavTdovovTan kal 1 Ta-
ST tous peTabifeTal oTd yUpw EAGOTIKA LEOC.
Eray Snuioupyeital fva EAaoTikd KUpa, TOU TO Ovo-
“Coupe NENTIKG KOpO.

O fynTikG Kipa gBGve péxpt T6 abTi ToU drpoari,
T £pebicer ko Eron TapdyeTan TO aiofnua Tou fixov.

Té XNTIKS  KUpOTA peTagépovTal pé TOV &THo-
“9ipics Gépa s opalpIkd KUpaTa.

Ex. 12-1a.
"Hynmik& xipara.

“Ormreog gaivetal o1é oyfjpa 121 a T& YN TIKA
kuuuTC( éuqchIQOVTcn RE TT) HOPPT) oQAIPIKGV TUKVGE-
Tov kg dpaiwpdTwy Tou &TROCRAIPIKOU GEPa, T
o'rrolcx METaKIVOUVTal pE TayxutnTa 336 m/s, STaw 1)
T“"Uq)mpmn Trieon elvan 1Atm kad 1) BEpHOKPleG 0°C.

Npsioman : TT& onpeic TOU EXOUME TUKVOUATE,
N Tiean yiverar peyohUtepn &mo TNV ATHOTQAIPIKT,
WG g onueia ToU £youpe dpatwpaTa, 1) Tieon yi-
YT pikpdmepn mmé THY GTROOQUIPIKT.

"Av ovopdooupe AP Th Siagopd TR METEWS ATTO
'y dTpoogaipiky, 1y efiowon Tou kupatos B& elvan:

4P = 4P, 2mn - = )
= AP, nu =
nk ( T 1

WnionoBrke amod To ivotirouto EknmaibeuTtikrg MoAmkig



262 Kegakawo 12, "Axovotikih

Té& fiynTikd kipaTa pmropouv va petabofouv otd
Uypd& kai o1& oTeped. ‘H TayUTnTa ToU fXNTIKOU KU-
paros elval o peYdAn oTd Uypd &’ 8, Tt oTov dépa
Kl GKOPQ IO HEYOAT) OTH OTEPEX TUATA.

“ETol m.y. oTO vepd 1| TayUTnTa Tou fixou elvan
1500 m/s kai oTé xéAuPa 5000 m/s.

‘H ToyUmnTa peTabooews ToU HXMTIKOU KUUQTOS
o1& Bidpopa EAacTikd péoa UtroAoyileton pé  ToUs
TUTTOUS TAV Trapaypaewy 11-3 (), (B), ().

‘O fyog a va owadobel Eyer avaykn Ehactikod
pégov. AUTO ptropoUpe vé TS &rrodelfoupe pé Té did-
houbo melpapa:

Meipopa. 216 fowTepikd wds  depavtAios (oy.
12 1p) TomobeToupe Eva MAekTPIKO koudouvi. Mé
BiloxkoTrTn & pmropoupe va Bieyeipoupe T kouBouwi kal
v& dnuloupytjooupe ETol Eva NXNTIKG kUpa. ‘O dxpoa-
TNs o11) Béon A diolel Tov fixo, pévo doo UTrdpyel &E-
pos péoa otny depavTAia. "Otav & dépas Ths depav-
TAlag dpyxiler va EhaTTveTal, O fxos EEcofevel kai
TeEMKG BEv droUyetan, To aitio givar Hm dEv Drapyer
thaotikd pioo, épod aeaipéoupe OV Gépa.

12 - 2 ANAKAAZH TOY HXOY

“Orreos eibape, 6 fixos elven kipe EAaoTIKO.

*Av Eropévws kaTd T peTdBoon TOU, ouvavThoEl
Eva oTepeo kol dpetokivnTo Tolywpa, dvakhatal ‘H
dvdikAaon aUTr] ToUu fixou Snuioupyel Bud gaivopeva,
THY Ao kai TV aveignen (ox. 12 . 2).

o) "Hyo. "Av évas TapaTnpnTrs oTafel prpooTd of
tva Toiyo, of dmdoTaon peychutepn &mwd 17 m, kal
pwvalel mid ouAAapn, dkouvel Eavd T ouAAaPn.

"Av 1) &mwooTaon yiver pikpdTepn &md 17m, drolel
pid gopd pdvo T auAAaPr|, ARG o Buvartd.

'EEfynon tob gpuvopiévov. Tlpémer mpidTa vé dva-
pépoupe 611 & dvBpwtros Bév elvon SuvaTd va Biroaxpivel
Buo fiyous, ol dmroiol eB&vouv oT6 alTi Tou pé Xpovikr

Siagopd pikpdTEPT &TTO 110 s. AUTS oupPalvel, yiarti

plac fgmuki Evionoon Siapkel 110— s petd &md T

oTiypn ToU 8& el v Utrdpyer 6 fixos. To paivd-
pEVO aUTO dvopdleTal pereikaopa.
216 melpopd pag & moparnpnThs dkoler TOV fix0

LIS LIV

LSS LL LSS IS Sy

Mpéc aepaviiia-—---"

Iy 12-18.
‘O fixos Bév Biabibetan aTd kevd.

Zy. 12.2.
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12.2. 'Avaxiaon tob fixou

263

iis OUAAGBTs kaTeuBeiay, éTav ékgovnfnke, kai Tov
X0 s Bias cUAAGPTs peTd THY Gudkhaon oTéV ToTKo
HE kamroig ¥povikn) Siagopd. ‘H Biagopd alt elvai:
21
&

e —

OTou: [ &méoTaon ToU TapaTnpnTH &S TV TOIXO
kai ¢ N TayutnTa ToU fiXou.

: TayUTnTa ToU fiou oTov &THOOPAIPIKG GEPa
e 349 m/s ot ouvnBiopéves ouvBiikes TiECEWS Kai
Beproxpaoias,

34 m
340 m/s

AV 1Y 17 m, 1éTe 06 elven t ) kai t ) 1/10s.

Auré onuaivel éTi, &v | &mooTaon TapaTNPNTH -
ToiXou elven o peyéAn dmd 17 m, of Buo fixor Tiis
UM aBiig pfévouv oi Ypovo o peydAo &Té 16 1/10 s
'_«‘ﬁ Emoptueos elvan Buvartéy vé Tous Biakpivoupe. “ETot
EXoupe Emavéinyn Tiis oulapis, GnAadn nyo.

; B) "Avrignon. "Av 1 &udoTaon [ eval pikpdTeEPT
M6 17 m, Téte & ¥podvog t ylvetanr WIKpOTEPOS &TO
110 5. “Evon sev prropoUpe vé Biokpivoupe Tous Suo
ﬁ)'(QUS' kai GmAGYs GkoUyeTen 1) oUAAaPT] EvTovoTEpT.
O gowvdpevo aUTd GvoudleTal GvIXNON. ZE KAE-
ool Yoopous, Smws of ExkkAnoies T féaTpa, Gv oi
Tolyor eluen ¢rrimeSor kai oTadepol, TpokahoUy dva-
kA"“‘“ElS kai Emme1dr) o oYETIKES &rooTdaoels Elval pikpés
(,(17 m) Eyoupe &uthynon oy EmavaAapPaveTor pé
s Biadoy ks dvarhdoels kaf Tpokahel Eviovo nxo.

TToAnés gopés o’ adTols Tous xdpous Kal xupiws

IToug Toiyous Tous, TorrofeTouv kaTdAANAoUs ETrev-
Ure (xoupTives, PeAoUBa k.AT), WoTE v U yivourta
VakAdoels kai Etor vé ury BnpioupyeiTal foyuph dv-

ThxXnon.

H drkovoTikh TV KAelgTGY YDpwy GTOTEAET Eva
oAy EvBlapépov kepddato Tis CEmoTiung kal ThS

EXVIKis kai éxouv yiver o oaUTd TOV TOpEX TTOARES
HeAéreg.

Y) "Epappoyic.

L. TMaparnpntis drover & ExpnEn, mou  Eytve
oo EBagos Eyovras T6 auti Tou o [ kai ot guvi-
Xl dcover Ty Fixo Tiis iBias exprifews &rd TAV dTpd-
“Paipa, pé Siagopd xpovou At = 2,6 5. N& Umohoyi-

WnionoiBrke amod To ivotirouto EknmaiSeuTikrg MoAmkig



264 Kepahao 12. "Axovotikn

oBel 1) &doTaon Tou onpeiov ékprifecws &mod TOV Trapa-
TpnTn (TayUtnTa ToUu kupatos othy [ 2000 m/s
kai oTév dipa 340 m/s).

Abon :

*Eotw x ) &méoTaon petabl THs Tnyfs kai Tol
TapaTnpnTH, t; kai t, oi dwaiToUpevol Xpovol yid v
pldoel TO kUpa oTOV drpoaTr) amo T1) [ kai dmd Tév
&épa dvTioToixa, ¢ kKal ¢, of TaXUTNTES Tou KUpaTOS
ot ' kai TOv dépa. O& Exouue Tis EGlocoeis:

X
t) = —
<1
X
t, = —
%)
4t =t rl-r(! - I)
¢y ¢y
. At
ke X
1/ by 1
cy cy
"Avnkataotaon :
.m: s}
X = Shoam - =~ 900 m.
1 o 1
340 2000

‘Andvinen: ‘H d&mdoTtaon petafl Tou onpeiov
txpniGecos kal ToU mapatnpnTii elvan 900 m.

2. Ztév  &rpoopaipikd  Gépa  Brpoupyeitan  Eva
oTdoipo kUpa. ‘H mnyn mou mapdyel TO OTACIHO KUPA
Eyer ouyvoTnTa v — B00 Hz. N& UmroAroyioBel 1) &mo-
oTaon dvapeca gf Sud Siaboyikols deopolus kal v
PpeBel 1) peTaPoAr) THs &TpooQaIpIkils TifoEWS TT)
XPOVIKY) aTiyur) t = 2 ms of onueio oU &meyel &mod
TV TNy dwdotaon 4 m, Stav TO TAGTOS TS HETO-
Bo?\ﬁg Tfs miéoews elven a — 4 torr kal 1) TaxuTnTA
TOU fixou aTov &épa elvar ¢ — 340 m/s.

Avon :

a) ‘H dmwdotaon perafy bud Biaboyik@dv Beapddv

elvan | = k— . "Av, trropévws, Utrohoyiooupe TO pfjkos

kuparos, Sivoupe dmdvrnon oTd TPGTO EpLTNHA.
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12.3. ZopPor fixmv

265

Té niikos kUpaTos Biveton &md T axton:

X ¢
i
v
ko Iy 20 ime 0,425 m.
80051
‘ETTOLléUcos: / 21,25 cm.

B) ‘H t€iowon ToU oTdolpou kUpaTOS Elvat:
2% 2!
v 2 a any onu
A
Attd aUTHY Umohoyiloupe TRV Tiph) ToU Y.
1

Aivoviar: o 4 torr,t =2 ms, T ’
1

Hz = 1,25 . 10-3s, A = 0,2175 m
800

.

kai X — 4m.

‘Avtikaraataon :
2n-4m 2n-2-1073s
02125 m " 1,25.103s

2 (4torr) ouv (18,8 -2 1) nu (2 - 1,6)

(8 torr) ouv (0,8 -2 1) - qp (0,6 - 2 )

(8 torr) ouv 2880 np 2160

(8 torr) - (4 0,309) - (—0,588) =~ — 1,5 torr.

‘-'\?l.'('lvt‘r]o't]: BpiokbuaoTe of TeploYT) GPAIOUATOS

K?_d bl Tieon ékel T oTiypy t - 2 ms elvon MIKPOTEPT)
™M drpooeapikis kard 1,5 torr.

=2 (4 torr) ouv

123 5YMBOAH HXON

A 0 fixos elval kUpa. 'EpgavifovTtan, émouéves, wad
AUTSV gonvdpeva oupPohiis. O EfeTdooupe 66
\‘JO TEpITTWoEs cupPorfls Tou fixou: o) ZupPoAt
Yo fycov Tiis iB1as guyvoTnTas kal P) aupPodn fixwy
‘q‘PopEﬂKﬁg oUXVOTNTaS.

@) Lupoers) iizey tic idtag avyvomras. O& Trepi-
YPépoupe ouoKevT], pé TNV OToia PTTOPOULE V& TETU-
Xoupe guuPorr) BUo fixwv Tis iBias ouxvornTas. ‘H
?UUKEUT'] aiTn) dvopddetal cwhijvag tob Koenig kai
Q“Elkovii;s‘rm oTo axfipa 12 - 3 a.

_n‘?PlTputpﬂ. "ATroTeEAeITal  AMé BUO  owATives of
Xfiua U, Tous £ kai £'. ‘O X elvau oTabepds tvéd & X

aR oA

0
J

(Gl

K mmmm"\wwwl

j{.

A

Iy 12-3a
ZwAnvas Koenig.

WnionoiBrke amoé To ivotirouto EknmaiSeuTikrg MoAmkrg
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Kepdlawo 12, "Axovetikn

ptropel vé petakiveital. "Etol & Spdpos SZO elven ota-
Oepds, fvdd 6 Bpoupos SE'O elvon petaPAnTds. "Evas
Belktng & KivelTon prpds of pik kAipoxa K, 1) dmola
prropel vé Pofporoynfel katdAAnia oTe, Stav Sei-

xver 0, v&
elvan oot
Biragpépouy

onpaivel 6T oi ud Epdpor SEO kai ST'O
Evéd OTav Beixvel &GAAN Tipt), ol Spopor v
KaTd THV Tign adT.

Aertovpyia. To Biamaodv A mapdyer Evav fixo
opropévns ouxvotnTes. ‘O fixos oT16 S BiakhabileTa,
omros Belyvouv, Ta PéAn, oTd Bud okéAn Tis ouakeuts.
"ETor Bnuoupyouvtar Bud fixer Tiis iBias ouyvéTnTas,
moU  akoAouBoUv  SiagopeTikoUs Bpdupous. Of ol
aUTtoi guvavtiouvTol oTo onpeio O kai Té &mmoTehé-
opaTa TS oUVavThoEw; GroUyovTal Gmd TOV Tapa-
TnpnTN A. "Av dvopdooupe SEO = [, kal SZ'O = /, 7
Siapopd @V Spdpcwy [ — I, B& pas kaboploer 1& dro-
TeAEopaTa T oUBPOATS. ZUnpwva pé aUTd TOU Ypé-
wape oty mapdypago 11 -5, 8a& Exoupe péyioto fixo
ot1é O, dtav ioxUel 1 oxéon:

I=1ly = KA (1)

Evd B& Eyoupe tEapdvion Tou fixou &Tav:

I—lo= (2 + 1) ; (2)

“Ag tletdoovpe pepilkic mepTTtMOELC.

1) "Av ol Bud cwhijves Exouv 16 iBio piikos, 1) Sia-

popa Bpouwv elvan pundév kai 1) é§lowon (1) Exer AU-
on k = 0. ‘O Axos 1oTE 076 O yiveran péyiroTos (kpoo-

ool peyioTou).

2) "Av impunkivoupe T cwAtva I, dote §) Sio-

popd Epduwv vé elvan [ — [, = ; , 1 E€lowon (2) Exeal

AUon Kk -

0. *Emropévers 16 drroTéAeopa Tis oupPolis

elvan EEapdvion Tou fixou.

"Eto1l perakivéiviag 1o swlijve L’ kal dkolyovTag
1oV fixo 016 O, Samordvovpe adoperdoeig otijv fv-
taon tob fjgov xai of peprkig Ofoerg éEapaviaon tov.

Métpnon tobd pixovg kbpartos kKai tiig tayvrnrag

tob ijxov. Mé 16 owAnva Tou Koenig prropoUpe v

Tpoadiopiooups TO pfjkos KUpaos Tou flxou oTo Géplo

ToU 8& éxope péoa 0TS cwAfva, ué TV EEfs TpdTO:
Dépvoupe 16 ocwAfva L' of TéTowa Béom, doTe ol
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55_’6“01 ! kai I, vé elvan foor. Aeyelpoupe 10 Siamaodv
UE_TﬂAduTcocn kol dkoupe Tév fixo oTé O. Metaxi-
V?U“E TO owAfva L' kai TapakoioubBoupe T peiwan
5 furdoecos ToU fiyou. “Otav & fixos EEapaviodl,
& loxe 1) gyton:
P
X =1
i 1 5
AieBarayye oty Khipaka K Thv Tiph THS X,
Zuvexitoupe T petaxivnom ToU gwAfva X, O
X0 Spyiler v dkoUyeTan TEAL kad 600 dTouakpU-
"OUL‘E TO cwAnva X', peyaAwvel 1) EvTaon TOU, LEXPIS
OT'DU. PBaoer of wd péyioTn Tipn. ZT1) ouvéxeia pyider
T“::(?\l V& E\atTdvetal, domou of wd via Béon & fixos
;Q(PC!VIZ;ETOZI. T véa o Béom 1) Siapopa Spopcv
B lugy :
A A
Xg=ly— s = (204 1) =3
2 — g 5 >
f’-\‘lﬁﬂdi}ouue THY Tipn THs véas aUTis Béoews X, AL
“'WU KAhipaka K. ‘H Biapopd Tév Bud tvdeifecov TS
K?\lum‘ai 0& elvan:
A
X — X, =3 - A
2 2
Amhasr 4 Siagopd x, — x, elvan fom pé T Wiikos
KUUCXTQ;_

ATre 1 oyéon ¢ — A v pmwopoUue v& Tpoodiopi-
;OF’UE Kol Ty TaxUTnTa TOU flyou oTOV Gépa, ToU
T?IUKETQI o016 owhiva Koenig, pkel vé yvwpiGouue M (V1) My (va)
N ouyxvéTTa ToU Siamacdy, Tou ouvifuws dvaypd- A
T wéve o atro.

: B) ZupBori iixmv Sragopetikiig evyvémtac. Aa-
Pothpare. “Eoreo &1 Sud mmyds (ax. 12-3P) ué
:\'JXW'JT!T'rs; v, xad v, Tapdyouv fixous. O EgeTdoovs
& dmoreMéopaTa THs oupPoAiis TGV BUS fixwy o Eva £ 4>
Mueio A. M& v& kdvoupe T6 TPOPATUG GTTAOUOTEPO,
XOuaoTe &11 16 A &mréyer &mé Tis Tyés Ny kai m,
TooTdoeis 1, kad 1, y1& Tis otroies lox Vel | oxgon:

I i

S = ek
i] '12 A

bmoy Dy kai A, T& prikn kUpaTos TGV BUd KUpGTWY.
H drropdkpuvon y Ths TaAQVTWOEwWS TOU anuelou Iy 12.3p.
tlven 16 &Bpoiopa y, | y, TGV dmopakplvoewy T&Y
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268 Kegalaw 12, "Axoveniki

TOAQUTOOEWY, TTOU TrpokaAel o1é onpeio A TS kdde
KUpa.

Elven Emmopévads:

ylzar;,u2n( 3 [')
T, A
’ t A

kai yz=ar,t,u27r(rr iy )
2 2

Apa y =yt =

t lf 1 |
=% 2n = 21!( -— 2) =
[nu (Tl 7~1) b Ty

/
21{( I T . 72_)
Ty % T A/

-2 000V - 9 =
I >
(e )
nu T
(s
=2 ooVt T Lk A
2
i
Mp|2mnt Tl-2—T2 —2no
5 : ; el
Av dvTikaTaoTiooupe T6 T, v, kad T = vy,

Smov: vy kai v, elven ol ouyvdTnTes TéY Ty dv I kal
I, kai —2 o = oTabept} yovia = ¢. O& Exoupe:

‘ f = |‘ ) -
vy | v v
} 112 2:1:;‘1152:& '2| 2-!4--;0‘
| !
t nAdtog | | pdan | |

| y=|2ao0v2n

‘H é€iowon altr| dvopdderan Eiowon Stakporn-
patov kai 1) Siepedvnon Tng pds Siver T EEfs:

To dmroTtéAeopa Tiis oupPorfis Bud fixwy Siapope-
TIKTs ouxvoTnTas elvon:

— Mud rahavioon Gppoviki pé cuyvotnre 16 uia-
i il

Oporopa tdv ouyvorijtov tdv §ud Kupatey: 7
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— Té nharog abriig tiig tudavidocag 8év napapiver
Otalzps, arha perafalietor dppovikd pE TH gpovo
Kai gyer cuyvotnTe T Sagopd @Y Vo cuyxvotiTOV
(v~ Va). ‘H mé peydAn Tipn mou Taipvel TO mhatog

B plde |
tlvay 24, T

i | ] | L |y
' TR A
H toddvrwon avr ovopddetar Sakpérnpar 1 I [} TN
Hopgr tog BiakpoTiuaTos paivetan 616 oxfijpa 12 - 3 y. 0 1 T
I:'lllr.imtm: "Ovopdloupe mepiodo draKkpoTnpatos To W W#I“Iﬁl H||| ,“ :
| W

XPSvo Gudpeoa of Buo Biaboyikovs pndeviapoUs oTo |
Tr?\O‘TOS Ths TehavThoews. "ATd TN eflowon Tou Bia-

s e
KponlMGTOS, TO A&TOs 2 ouv 2 T 2 ; e 25 undevi- W’ﬁmﬁﬁw UL Uil 111

Geren STav :

Vo A 3rn
2w L= Vo | kai 2 ——2
2 2 .
Aty ) ; ’ - Mopet| BiakpotiipaTos Smews  Eupavileton
o ] ’ . . - i :
e VTag ,-ng Eglc‘(‘t)r_‘jglg @ws Trpog t ,Km ty ,‘Km. Ppi g’ Eva TaApoypago kal Tou TpokUTTTEl &Tro
VTas Tis Biapopés t, — t, UtroAoyiGoupe, 6T T TrE- oupPoriy BUo Tahavtdoewy I kol 11, Tou
‘ ) 1 mapousidbouy ikpt) Blagopk oUXVOTNTaS,.
Plodos 1o( Siokpotnuatos Ty — t, — 1 TN
==

. "Eva Siakpdtnua wropoue vé 6 avmiAngBoupe,
OT?W ) ouxvéTnTa aUTou Vs v, — Vv, elvat oAU {i-
e 4 1 TeploBos Tou Biakpotnuatos Ts elval OYETIKG
ueyd;\n‘

“Av T.X. dud fixor oupPaiiouy kai Eyouv ouxvo-
e v, =802 Hz xai v, — 800 Hz, 8& &nuoupyt-

o ; ; .
=1 BIO(KpOTnpor HE QUYVOTNTO Vi Vi =V 2 Hz

Ly 12.3 .

Kaf Tepiodo Ty 1 0,5s. AUTd onpaiver 6T 84

g)(QUME adbopeicoan Tiis AYNTIKAS EVTAOEWS OF YXpO-
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270 Kepalawo 12, "Axovetiky)

vo 0,5s. "0 ypovog adtig elvar peyaivtepog and 16
1/10 s xai Enopéverg pmopobpe va avikneboipe 16 dia-
kpotnpa. “Av, dvtiBeTa, 1) reploBos ToU SiakpoTruaTos
firav mod pikpn &md 1/10 s, Bév 6& propoloape v T
&uTIAN@BoUNE AdYw TOU HETEIKATUOTOS,

Mopaderypa Soxpornpatov. ‘O fixos of SivnTn-
pro &epoTrAdve Tapoustalel TToAAES gopés aufopeic-
oels otV Evtaotn. AUTO SeeideTan aTous Bud kivnTi-
PES TOU GepoTTAGUoU Trov TrpokahoUv PopPo oAl kov-
Twév ouxvoThTwy. ‘H abfopeiwan Tis tvtdoews elval
&moTéAeopa BlOKPOTTHATOS.

12 - 4 EIAH HXQN

‘H pehérn fvos fixou yiveran pé dudduon otd xpdvo
TV TOAMIKGOY ToAauTdoewy WIS NYNTIKAS TNYTS,
ol OTrolEs PETaQEépOVTOl (5 KUPX OTA EACOTIKX péoa.
‘H &vddvon abtn elvan SBuvatd va yiver pé 1) onuepivn
TeXvohoyia. XpnoipomroioUvtal kupiws fAexTpovikol
TpdTol. KardAAnio épyavo yi’ altd 16 okotrd elvar &
nakpoypagog, &6 Omoios SiabéTer ik oBovn A, odv Ty
&B6vn TRs TnAeopdoews (ox. 12 -4 a). Tlavw oThv
606vn alTr) pmopoupe v dvaAUooupe Tr| HOp@T) Hids
ToAaVTLOoEWwS, TToU TrpokaAel fva kUpa of fva pikpo-
pwvo M, of guvdpTnan ué TO Xpovo.

"Eto1, EetalovTas Sidgopous fiyxous, BiamioTovoupe
0TI Umdpyouv kot dpxnv Buo eibn fixwv, oi amloi
kal ol ehvlcTon.

a) ‘Amhég fxog slvon ékeivos, TToU Trpokoel TaAdw-
TWwoT ApHoVIKY) Kol T) kapmUuAn moU GnupioupyeiTai
oTiv 86vn ToU TraApoypdgou elvar 1y yvwoTn fuiTo-
voeIdns kaptrUAn, 6mws gaivetar oTd oxfipa 12 - 4 p.

‘O amwhos fixos ovouddeton kal thvog.

Tétolos fjxos Tapdyetan &wd 16 Samaodv. Té dia-
Taody elval kaTaokevaopévo &md wé xaAUBSIvn papP-
8o, rou Exel kapplel of oxfipa U (ox. 12 -4 y).

‘O fixos mapdyetan o1 Bamacdv, dtav Té Bie-
yelpoupe of TaAdvTwan p Eva kTUTTRA.

P) Eidvbetog fixos. ‘O fixos mou maphyetar &md
Eva pouoikd dpyavo 1| &md TH) gevr) ToU dvbpdyou
elvar advletos. "AvailovTas Tév fixo aUTd oTiiv dBdvn
tvos Tahpoypdgou, SiarmoTvoups ETi 1) KapTrUAn Tou
dmreikoviCel, Bév elvon fuitovoedrs, elvon Suws mepio-

MNapoypapag

Mmpu'xpcwo
—

Zy. 12-4a.
TMaApoypdgos.

5l e W i

Koo oaght o

Iy. 12.4 .

e

Ex. 12-47.
Aamrao v,
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12.4. Eidn ijxov

271

61”“‘7 (o%.12 . 4 8). "E1o1 fy kaumUAn 016 Xpdvo AB — T
o gméduta Suoia pé TV dutioToixn oTé Xpbvo
BP =

0 fixos alrds, SnAadt 6 neplodikog, ahia dyu appo-
ViKig NZ0g, dvopaletar sivletog Nyxos 1 OoYYOS.

_Y) "Avaluon kara Fourier. ‘O Fourier dmédeige 611
‘_mo'i TEPLOdIKT) TohdvToen, OTrews aUuTi TToU Tapdyel
i U":’VGETOS fxos, propel va avalulecl of otpd and ap-
Hovikic raiavidong.

’MAU OUOPATOVLE V, TT) ouyxvoTnTa THS TEPLOBIKTS
ur'] SpLOVIKTs TaAQUTOGEWS, TETE Of GPHOVIKES TGAGY-
Toogg, oTig Omoles GuoAUeTan alTT), EXOUV GUEVOTNTEG
Vo, 2v,, 3V, ... Kai mhaty Stagopetika petell TOVG.

Z16 oxfiua 12- 4 § TeploBixn ToAdvTwan IV Exel
OUXVOTTITE v, ket prropel vé GuaAubel oTis GpuHOVIKES
TUAUVTd)cEls I, I ki 111, of &Toies Exouv GUXVOTNTES
Yo V) ka vy, 8TTOU v, — 2v, kai v, = 3vo xal TAGTN
G, 4y kol u, Sidpopa peTaly Tous.

_'“ takaviwon I évopalerar npoen  appovikiy, 1 11
6"."1'59“ appovikn) wkai I tpity dppoviki.

5 MTTOPOOHE frropéveos vd BIQTUTTIOOUME TNV TTapO-
Koo TpoOTAGT !

- Kage oivletog fyog propei va dvaivlel of mhijfog
IPROVIKGY Fixv, dno T0vg Omolovg O TPMTOS Gvopale-
T(’n TPHTOG dppovikog Kai Exer ouxvoTnTe Vo, onradiy
) Suyvotyte tob shvletov ijyov, Kai of dhlot dvopd-

Ovray appovikoi fyot avérepns taEEwg (bevtEpog ap-
Movige, TPiTOg (ppovIKOC K.AT.).

Ta nAaTn 16V dppovik®dy Tjymv Stagiépovy petald
Tﬂbg_

5) @épuPog — Kpétog. 'Frtds dmmd ToUs TOVOUS wai
T?\'JS POy yous Umdpyouy kai Sud GAAA EIBT fixwy, &
OPUBos kai & KpOTOS.

Odpufog elvar & fiyos, & omoios TapdyETon GO
"Wolpeve dyruora, dmé Tis Ouihies was HeyAns -
Mg Avbpateov.

“Av Tapatnprcoune oThv 6Bdvn ToU TraApoypd-
%‘_’ (ox. 12 - 4 o1) v ToAGvTwon Tou BopUPou, B
OUle &T1 BEv sivan mepoduki.

, _KPflmg. ‘0 fAyos wds txprifews elval kpdTos. ZTMV
2OVN ToU TraApoypdgou & kpdTos Tapouoi&leTal G
©non uikpfls Biapreias (ox. 12-40).

y
r a" '/\ r\_,’f L/‘\\I
/ \ \
At \l Br \ [
F \\ T _..ﬁ_,,, “ e __J t
\ \ .‘
\"“'AV\_/ \"V\,\_ f"
Iy. 12.45.
"Avdduan oUvletou fiyou.
b J
- i
A}
r/ ]
/ | 1
{ Vo=—
I L
b s R I A Tn\ eI e AL t
N ;
, ~ | /
A\'\ /.-\\ 1
/ o | Viz—=22
/ =2V
H j \ \\ i

LE
;'I

Ey. 12.4¢.
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272 Kepalawo 12, "Axovatiky

Ao Ghous ToUs fixous ToU  GVOQEPUE, EKEIVOS
ol TpokaAel eUyxapioTo ouvaiobnpa elvan & @ldyyos,
tuéid & B6puPos kai & kpdTos elvan fiyol ToU évoyAouv
Tév &vBpwtro kad dmoTehouy peydAo TROPAnpa oTis
HEY CAOTTOAEILS.

12 -5 OYZIOAOTIKA XAPAKTHPIZTIKA TQN HXQN

a) "YrOK£IpEVIKE Kai @VTIKEIpEVIKa yvopicpata tdv
fjyov. Od& doyoAnfoupe pé T Siaywplopd TGOV fixwv
oUpgwva pé T6 aighnua ol Tpokaiouv oTév Gvlpe-
o, kai 8& &vTioTolxiooue T& UTTOKEIBEVIKG Yvapiopa-
Ta ToU adoffjuaTos pé QUTIKEIMEVIKE YVWPIoUaTA.

Té Umrokelpevikd yvwplopata Tou alodfpaTos elvon:

Té tyog, 1) dxovetdtnre kol 1) ypord.

1) "Ywyog ijxov. "Av 6 &vBpwiros dkoloel Tous f)-
yous BUo Blamac@y BlagopeTik@dy ouyvotnTwy, B
ToUs Eexwpioel. O& el pudhoTa 61 6 Evas fyos elva
oEUTEpOs &G TV &AM, "Ooo mid 6EUs elvan & fyxos,
Té00 Mo peydro elvan T Uwos Tou. To Uyos elval
UTTOKEINEVIKG  Yvdpiopa Tou fixou. TapaTnpoUue Eri-
ons 6T1 TO Slamaody Tou Tapdyel X0 MEYTAUTEPTS
suyvéTnTas, Tapdye Tév 6EUTepo fixo. ‘Emoptves,
0T UTIOKEIMEVIKO Yvwplopa Tou fixov, to byog, dvTi-
OTOIYET TO QUTIKEIHEVIKO YVAIPIoPA Tou, 1) cuyvérrta.
“Etol, éoo id peyddo elvan 16 Uyos Evds fixou, Téoo
MG PeEYEAT) OUXVOTTTA EXEL

2) ’AkovetétnTa. Zuxva EvTeivope TNV TTpoooxn
pos yid vé dkoUooupe Evav fiyo, Tou EpyeTal &mo
pakpud, 1), Gurifeta okemdlope TA aUTid pos, STov
A&KoUpE T)Xous (oxupous.

Té Orokeypevikd yvopiopa, pé 1o onoio draxpivov-
pe toig ijpovg of ioyvpois kai acbeveig, dvopaletan
axovatoTTA.

‘H drouoTdTnTa ExEl 0dv GVTIOTOIXO GVTIKEIEVI-
KO yvopiopa TNy Eviaon tod ijyov.

“Evtaon ijxov J (ij orowvdirots kdparoec) sivar o
nniikov tijg nynukiic Kopanikijg Evipyerag A, mod mep-
va and pa fmgpavewa S, of opropive (pdvo katd T pe-
taboon 1ol fyxov, d1a tob fpfadoi tijg Emeaveiag kai
tob ypovou t:

A

St

Zy. 12-4 ot.
*Avéhuan OopUfou.

Ey. 12-48.
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12.5. Mualohoyika LUPAKTNPIOTIKG TV TixmV 273

‘ArroekuieTon 611 1 tvtaon Tol wUparos elvon &-
L{MO}’T'I TTpds TO TETPAYWvVO Tou TAGTOUS @ Ths To-
O‘VT&)crscog

Eﬁou&vms, 600 mé peydho eival 16 TAGTOs AP,
T‘IS HETGBo?\ng TS a'rp.oo'tpmpmkns TMECEWS TTIOU TTPO-
Kahei 6 T])(OS TO0O Mo usyoc?\n elval 1) EVTAOT Kai 1)
GKOUOTQTUTCL Tou.

3) Xpoa. 'O &uBpeotros propel va Brakpiver TV
Trp‘)é?\suon Bud fixwv, 1ol Exouv THv iBia AKoUoTO-
™M1 ko 16 1810 Uyos, TrpotpxovTal OHws 4o 51?2@!0‘
PETIkég YN Tikés Tyés. Mmopel va el 611 & A MXOS
TI-p("?i:’)(&?rou Ao xopdn pavtoAivou kai & B &4mo xop-
A BroAiod fl TouAdyloTo v TrEl OTI oi ud aiuTol
fixor TpoépyovTal & BIaOpETIKA Gpyavd.

TO UTI'OK! I.].I.C\'IKO ",I\'(I)plﬂ’,lﬂ Trﬂl) ll(lg Kavel \'ﬂ EIIII(D-
Piloups tijv mpoikevar) duo oy TiG 16 AKOVGTOTY)-
95 Kai ov idton tyoug ovopaletar ypord.

"Av t€eTdiooupe Tous Bud fyous, TToU T POCVAPEPTIE,
b Bolue 611 elvan olvBetor fixor (@BdYyor), ol omroiol
QVQP\UQVTGI kot Fourier. ()& SIQMOTWOOOURE HAAMOTA
?T' ol 8Uo aUToi flyor Biv Exouv oUTE 16 1810 AT oS
“PoviKGY olTe TO 1810 TTAGTOS.

To mifjoc tdv appovikdy kai 16 wharog tob wabe
"'Pl-loleoﬂ, gtolg oOmoiovg avahveTar Evag ouvbeteg
208, dnotedoby 1o AVTLKELPEVIKD YVOPLOPE g YpoLig
00 iy ou. ey

P) "Opra axovetikdv ijyoy. “Evas fixos yid v drol-
YETau &mro Tév &VBpwTTo TIPETTEL v& PpiokeTal péoa
g8 Spioptva épia ouxvdTNTaS Kal EVTAoEwsS.

; 1) "opa sugvotntag. & éva vio kal q>umo7\oyu<‘c'>
o(“JBPC»JTTO ) Ldovn ouyvoTnTwy, ToU propel vé dioU-

L oelven dmwé 20 Hz s 20000 Hz. BéPaia T& Spia
QUTC‘ &MGlouv &md &vbpwmo of GvBpwo kal yi&
TV 1810 Gvbpwo usTcrf.’;oc?\?\odel pé v NAkia. "Hyo,
oy ¢ EXOUV guXVOTTTA IO pikpn Ao 1& 20 Hz, dvo-
“Covren bnémyor fjxor Tou Exouv guxvdTnTa MO
BEYO‘AT‘[ &md Té 20000 Hz, dvopdlovral onépnyet.

2) “Opra #vracswe. ‘O &Gvpwos BEv dkovel ToUs
XoUs SAwv Tév bvrdoswy. Ymdpxe EVa Kattepo
ipro turdoews, T6 dmoio dvopdleTal Kat@@hio aKov-
Ut(’t‘]‘!ﬁg. k&1 &rd TO Omoio BV dkouyeTal & fXos.
° KaTweAo aUTd AKOUoTOTNTAS, Smrws gaiveTanl oTo
Xfina 12. 5, tapraTan &md TH ouyvotnTa. “ETol

Py

nllﬂl'l dxovotixoy "Eyiaen chm
10°] xUpatoeg (dyn om Axov
VvV o g <
10 n O 1
-zj = P "?A
10 \ o
1o -6
107 - Ho
= 80 e
Ii ‘\‘ _""‘é‘omv**" -10.
16" s et ,D'_ hon t m-va
104 bro*
10% f1g
10|

10 20 S0 10'210° 510°10'210° 5010 210" Ha

Iy 12.5.

18
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o1& 1000 Hz elvan 10-15 W/ecm2, &v&d o1& 50 Hz elven

10-12 W/em2.

Ymépyer émions kad Eva avarato dpo Evtdoeds,
U &v & fixos TS UmepBei, TéTE, dvTi ToU fiyou, &n-
moupyEiTan Evar aioBnua mévou. Td Spio almd Adyeran
opro mévov. AUTS gadvetan Emions oTéd oxfux 12-5
kal Bév elvan 810 y1& Ghes Tis TUYVOTT|TES.

Inpeioon : *H povdda phon elvan povdda petprioecs
Tfis dkouoTéTNTAs ToU fiyou. Mé Th povéBa auTh
peTpolpe T6 afobnua Tiis dxouoTéTnTas Kai U
T évtaon ToU fixou. “Etol fixor ué Ty i8ia Evroon
&AA& pE BragopeTikny auyvdTnTa v éxouv TN i

GKOUOTOTTTAL.

12 . 6 YTTEPHXOI

“Omreos Exoupe el, Stav & fijxos éxel ouyvédTnTa -
vew &md 20000 Hz, 8év dxoUyetan dard Tév &vlpoTro
xal dvopdadetan Onépnyos.

Oi Umépnyor mapdyovton pé Bidpopous TpdTToUs,
“Evas &md abtols elvan & fAekTpikds. "EpapudfovTas
EVOAAQOOGUEVT) TGOT) ouXVETNTaS Tréve &ird 20 000 Hz
ot kpUoTaddo yoAalia, TpokaoUpe Eavaykacpévn
PNYQVIKT] TaAGYTWET 0T ¥ohalia, Adyw Evds gaivo-
pévou, ol dvopdleTan melomhektpicd @arvopevo. “Av
7 iBloouyvotnTa Tol yohaldia elven fon pé 6 ouyvéd-
TNTA TfiS EvaAAaooopEvns Taoews, & yohaliogs TaAav-
TOVETAI Pé oNPavTIKG TTAGTOS (ouvToviopds). ‘H Ta-
AdvTwon aiTh Bnuioupyel oTév dTHooQaIpikS dbpa
Utrépnous, yiari f) auxvéTnTa elven peyodTtepn &imd

20000 Hz.

Ol Umépnyor yapnAédv oyeTikd ouxvoTiTwy lval
drovorol améd T Léa. Td okuhid .. dkoUv Urépr-
Xous, yt' aUTd prropel v TA koAoUue pé oPUPIYTPES
Utrépriyoov, Ywpls altéd v& yiveran dvmiAnmtéd &

Tous dvBptous.

Ol Umépnyol Ppioxouv ToMAés Epappoyés ols fubo-
petpijoeig tdv Oohaosodv, oty éLaxpifoony poypdv

HETGAA®Y K.Am.

Mi& érrions évBiapépouca Epapuoyt), elvar T& elbiké
mhovtiiple Orépnyov, pE T dmoia PTopoUE vé Ko-
Baplooupe Tis E§wTepikés ETIQAVEIES LETEAAWY TTpoKa-
Advras ypriyopn dvduign Tédv Uypdv mou xpnoipoe-
TroleUVTal YI& TOV kaBapiopd.
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rVOJUTn elven trriong ) ikaveTnTa Tis vuyTepidas
V& TreTE b ey dAes TayUTnTES 0TS oxOTAB! dvdhEca of
t“m’&‘l‘ xwpls v& ouykpovetan pé outd. AUTS TO
KaTopBchver ypnoigotroiovTas  Utépnxous, ToU  ék-
TTE“"TEl Oi Umépnyor émioTpégovTas, META &md Tiv
QVGK?\CXUT] oTd éumdSia, Sivouv oTn vux‘rsplﬁa ™V
QUQYKOHO( TANpogopia THs &TOTTAOEDS TS Ao TO
fumdgio kai ETol &mmogeUyel TT) OUYKPOUOT).

127 HXHTIKES THIES

nT\Yﬁﬁ. ToU Tapdyouv fiXous, eival TToAAEs. “Ava-
Pépae KIdAas T6 Blamacdy. O tetdooups dxdpa Kal
by OAAes : TH yopdn kai ToUs nyNTIKOUS oWATVES.

) Xopdiy. Xopdés kaTaokeuaovTal &mrd péTaAAo
N & KaTdAANAQ KaTEpyaopéva EvTepar EXOUV oxHa
“AivBpou, 1) Siarrour Tous Exel TOAU Hikpo EpPaBov
Kai 14 Hfjkos Tous eivan peydho. XpnoipotolouvTal
OT& Eyyopba pousixa Spyava (HavTohivo, PioAi k.ATT).

Mé v Exel T BuvatdTnTa M Yopdh v& TapayEr
Kémoro 4 fixo, mpémel v THv oTnpi§oupe of Buo oTabepd
Ml A kad B (oy. 12 - 7 o) kai v& TV TEVTWOOUME

ME g Bovaun F‘H 8dvapn abrr toaokeiton pé Th
Borieir eidikcay «herBicovs.

"Av pt 18 xép1 pas A pé SoEdpr Bieyeipoupe 11 Xop-
N ot Taddvtwon (oy. 12 -7 B), Snuoupyeital Eva
YKO‘PUIO oT&O0 KUpa pé SECHOUS KIV\OEWS 0TS OTo-
EPU onueic A xai B.

OUXVOTTX TOU flou, TOU TapdyeTal &mwd TN

XOpB1), Siveran &md T EEfowon:

- |
\ I v P
Ll'u T2l H J

& m ., .
°TMou: /16 ufikos Tiis XopbTis, 1 T LR

VoTHTa THis xopbiis kai F #) Buvaun ToU Tevtdver TH
Xopsr).
"Anodeitn tod tomou. To ufjkos Tiis ¥opbiis elven:

. M
2

OTou: ) 16 pfikos kUpaTos pésa oTh xopdi). "Av dvo-
Mooy ¢ Th Tay{TNTO TOU KUUOTOS péTa OTT) XOp-

B

o1]

Ex.

Iy,

12.7 a.

12.7.
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276 Kegpadawo 12. "Axovertiky

b1 kai v, T ouxvoTnTa TOU Trapdyel 1) Xopdt), TTE
f& Exoupe:
.

Vo = 2
1 2)
'ATo Tis Giowoes (1) kal (2) Exoupe:
¢
Vo = 3
5 3)
. . "E
Eidope o611 ¢ V - )

'ATd Tis Elochoeis (3) kai (4) Exoups:

! F
2y ‘/ n

Enpeioon: ‘H yopdr) pmopel vé& Snuioupyrioer kal
oTaoIua KipaTa, émws gaivetan oTéd oxfue 12 -7 y.

ZTiv TpayuamikdTTa & fixos, ToU Tapdyer mid
Xopdn, elvar oUvBetos kai Exer Bepehidddn ouyvéTnTa
T Vo kol Tis &ppovikés 2v,, 3v, kAT

Emvions 1) popen ToUu otdoiuou kUpaTos Tiis Yop-
Bijs elven & oUvBetn kivion, ou elvon f ouvioTapévn
TGV Tohavtaaewy I, 11, I KA. ToU oyfuaTos 12 - 7 Y-

Voli—

B) "Hynukoi cmhijvec. Mid otihn aépa of Evav re-
propiopévo y®po, propei vi talaviobel oi cwhijveg
nob drapoppirvovy to xdpo adtd, dvopalovrar fyntikoi
owAijveg.

Ol &ykol Tou &épa Bieyeipovtan of TaAdvTwon
T Ponfeia petadAikou EAdoparos (yAwTTiba), TO
Smrolo ToAavTwveTal pé pelpa dépa oYU KivelTal Ko
T S1edbuvon Tou Pédous (oy. 12 - 7 8).

"AMAos TpdTos yid vé SieyepBel of ToAdvTwon ©
Sykos Tou &épa elvan 1) Bnuioupyia oTevdv peupdTaoy
&épa, ToU Brpioupyolpe GTav puodps oTd oTHIo X
“Eva TéTolo oTévepa elval 6 A kal gaivetal oTé oxii-
pa 12 - 7 e *H Bivny ToU &épa o Bnpioupyeital atd
A mpokaAel ToAGvTwOT TOU SyKou TOU fXNTiKOU
gwATVa.

Tols fxnTiKoUs gwAfjves Tols Biakpivoupe of duot-
kToUs kai of kAeioToUs.

1) "Avowkroi fixnukoi cwhijvec. 3¢ fva dvoikTd
AXNTIKG owAfva & Gykos Tou &épa propel vé Bnuicup-
ynoe fva oTdolpo kipa pé Seouols oTd A kal B (oy.
127 o7). ’Exel Umdpyouv ol Seopol petaPoldis Tis

e

I
5§
AT e B VY
o
Ty 12.77.

ZTagipa Kupata xopbdv.

JHymTrdg
owhnvag™ |

3
i H-Nwttita
N .
Y
R lu‘

Ly. 12.7 6.

Zy. 12.7¢
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12.7. "Hynukég nnyic 277

MéGews, yiari § Tieon mapapével oTadepn. ‘O Adyos
tven & €y

‘O owhfjuas svan avektog kal dmé T& BUo dkpa
EPXETC(I, Eropévas, of Gueorn éragr) pé TOV ATpooal-
PikS &épa kai Siornpel THY Ticon oTabepr kai ion TPAS
T &Tpoopaipiky Trieom.

H OUYVETTA TOU fixou, ToU TrapdyeTal amd ToV
Woucrg AYNTIKG cwANva, SiveTan dmo TV TUTO:

¢

2L

B n

Smou: ¢ f TayUTnTa ToU fAixou oTov dépa, L TS pfikos
TOU guohijua kai n dxépoios dpifpds. “Av n — 1, Exouke
76 Beueh1coBn o (TpésTo dpuovike). “Avn = 2,3,...v
C’E)(Ouus TS BeUTEPO AppOVIKS, TRITO aprolKO (vio-
976) &puoviké fyo.
"Anodertny torov. Elvan yveaTos & TUTTOS:
v Q)
A
16 oyfjua 12.7 01 (1) 16 oTdomo Kiua Exe
Wiikos wipaeros:
L=2L ()
"ATd tis tEiodoes (1) kai (2) wrpoxmTer:
(.
2L

Vo

"Ad 16 oydipa 12 - 7 a1 (1) wpokumTEL ST
" P ig
TeS B PR
A L 2L
Feviketiovrag v Eiowon Exope:
(.

2L

Vi

OTou: v, elvan 1) cuRvATHTA TiS N GPHOVIKTS.

2) Kieworoi My nTikoi cwiijvec. ‘O kAeloTOS HXNTI-
ks aUTés owAfvas (oy. 12 -7 L) elvar kAeioTos oTn W&
Toy &rpn A. ’Exel EupavileTal «kolAMié» oTT) PETOPOAT
Tiis drpoogaipikiis miéoews AP. "ETol pIropouy va 6m)-
H1oupy 180ty aTdopa kipaTa, Stws 16 (1) kol 16 (11).

ETre:Sﬁ Vg = ,i. o1é¢ otdoipe kupa (1) B& Exoupe
>

X
I -
Ly. 12.7 or.
Irdopa xUpata of AvolkTous I’]XI’]TIKOE’J;
OwATVES,
o A Hos BB A AP

Ey. 12.7 L,
2TAoa KUpaTa  gf  KAEITTOUS  T)XNTikoUg
owAT|VEs.
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278 Kepdhawo 12, "Akovotiki

A = 4 L xai, &ropévess, f| ouxvétnTa ToU Bepehicdous
fixou, mou 0& mapdyel & KAeIoTOS HXNTIKSS CLATvas,
64 elvon:

c
Vo =
4L

216 oTdoipo kiupa (1) 8& Eyoupe b, = 4L

kad éropéveos:

levikd B& Exoue 6Tt 1) vy, 0TV GpupoVIKT) TOAGVTWAT)
B& Exer ouyvoTnTa:
¢
Ve —n
4L
Smousen =15 305 s (@ 1),

‘O TUTros altds prropel vé Tpoobiopioel T ouyvd-
T TGOV ApUoVIKGDY o fva KAEIOTO NXNTIKG owATva.

Mopatipnon: 'Amd T& Topamdvew TTPOKUTTTOUV
+& EEfis:

— Ol kAeiotoi fHynTIKOl OwAfjves Bnpioupyolv &p-
povikés cuyvOTnTES povo mepretii TaGews.

— "Av Buo fixnTIKol cwAijves Tapdyouv fiXous Tijs
iB1ag Beperidbous ouxvoTnTas Kal & Evas elval kKAeloTOg
pé pijkos Lk, Evéd 6 &AAos elvonl dvoikTos pé pfkos La,
TéTE TG pijkos Tou dvoikTtol B& elvan SirAdoio &mé T
pfikos ToU KAEloTOU:

Lx=2Lx

WnoionoBrke amod 1o ivotirouto EkmaiSeuTikrg MoAmkrg



MEPOY TPITO
KEBAAATIO AEKATO TPITO

O EPMOTHTA

13.1 QEPMIKH KINHEH - ESQTEPIKH ENEPTEIA

T& Sopkd cToyeia kale oopaTos (nopia, &ropa),
ot OTroiadnToTe kaTdoTaoT Kai av PpiokeTan aUTo,
'f‘VOC'UTm auveydds. To eldos Suws TS KIVATEWS alTis
Bapraren &b THY KATAOTEON TOU CWHATOS.

Ltepea. Ta Bopikd oTorysio TGV oTepedy lval Ka-
Vouikg KaTavepnuéva oTé Y&po kai Exouv Spropves
eéUElS, yUpw é&nd Tis Omoies KivouvTal TTOAIE POHIKS
?é“’ V& TopepPdAhovTar Gudpesd Tous EAQTTpICL Kc—'xee
Yo &’ qurd T Sopikd oToryEla, T& OO UTTOPOUHE
V& Becapricoupe UAIKG anueia, EXEl WA SAIKT) EVEPYEIT
U glven T &bporopa TS BUVaHIKTS kal Tfjg KIVNTI-
X5 Tou EVEpYEIQS.

Yypa. ‘H xivnon Tdv Sopikidv oToiyeiwy elval
&TQ'K'TT] kad dvopdletar kiven Brown (ox. 13- 1).

v kivnot Tous aUTr, TG Sopikd OTOIXEX E)(C'U‘V
Wnti vipyeia, 1) dmoia yid kafe oToixelo ava- £x. 13.1,
VETan f peicovetan peTé Gmrd ke kpoUo Tou HE GAAO Koo Bras:
Bops oTOIYED.

"Aépa. Td Sowikd oToryeia TGV depiwv Emrions xi-
Volvron kai ouykpovovTon petafl Tous, GAAG of L
Tikés &mrooTéatls Tous Elvan M6 peydhes &rd Tis arro-
OTaoeis Tév Bopkéy oTolyEiwy TGOV Uypoov. A

Thv kivnon abTh Tdv Bopxéy aTolyelwy kai oTig
TRels koraaTdoEs THg UANS TV GVopGLouME Ocppuki]
Kdign_

“Av &Bpoiooupe Tis kivnTikés kai SUVOIKES évépyflss
T Gopkiv oTonyEiwv Evds cwpatos, Ba ﬂPOUHf
Md Sy tvépyei, THY dmoia dvopdloupe £o@TEPIKT]
tépyera tob sdpatos.

13. 2 OEPMOKPAZIA - OEPMOTHTA

@zppokpacia. “Av Pdhoupe T& xéprar pas oTO VEPO,
moy Bpioketan of Bud Boxeia, propoupe vé Eexwpiooune
Toi00 Soyeiou T vepd elvan o Leaé. Mevied pé Ty
&1 pos dvaryvepilope 61 A odpaTa elvar Beppd
Kai &Aoo yuypd.

WnionoBrke amd To ivotirouto EknmaiSeuTtikrg MoAmkrg



280 Kegalaro 13. @cppotnta

Mé Omrokeipevikd kpitiipia, Eoptues, © &vBpwTros
HTTopel v& YapaxTnpioer T Ocppiki KaTaotaocn oy
Ppioxkovtar 16 odpaTa, kal vé Té Blakplver o Beppd
Kai yuypd.

‘H fepuik| xatdoTaon fvés owPaTos pmopel v
peToPMAeTan ouvéxeia &mmd 16 Beppd oTO Wuypd Kai
dvriotpoga. Md& vé& mapakoieuBolue Tis peTaPoAés
Ths Oepuikfis KaTaoTdoEws TGV cwpdTwy, Opifope
Eva Quoikd péyefos, TO drolov Svoudlope Beppoxpacia.

‘H Beppoxpacia tvéds obduartos EEaprdman &md TV
towTepIkn Evépyeid Tou kal pédioTa, Srrews &rroSel-
kvUetan, elvon dvédoyn pé T péon fvépyeix TéY Sopl-
K&V oTOIXElwY TOU odpaTos aTr Bepuikn Tous kivnon.

Oceppotnra. "OTtav Slo chpara Exouv BlaqopeTikn
Bepuoxpacia xai Eplouv of Emaer, fAarTdveron 1)
Beppokpaoia Tou BeppdTEpou  odopaTos kal avfavel
| Bepuokpaoia Tol wuxpdrepou, uéypr kai T& Bud
owpoTa v droktioow T i8ia Beppokpaoia. AUTS
S@eileTan 0TS ST peTagépeTan EvEpysia Kanowag pop-
ofic dmd TO glpa wt THY OynAdTepn Beppokpaoia
oTO odpa pé T xaunAdtepn. Thv évépyeia alr T
ovopddope Beppotnra.

13 . 3 OEPMOMETPA

"ExTindvtas Umokelpevikd i Oepuokpaoia tvds od-
waros pé Ty PoniBeia Tis Gofis, Bév UTTOPOUME V& T1)
vetpfioope. & T pérpnon Tns ypnoipomoioUye elbiké
Opyava, T& Ocppopetpa.

‘H dpx) oty émola Pooileten 1) Aertoupyia Tév
BeppopéTpwy, eval 611 alfnon fi éAdTTon Tiis Bep-
uokpaoios Evds owpatos  Tpokahel, kaTd  kavdva,
abfnon 1) éAdrTwon ToU Sykou Tou (BiaoTohd 1
ouoToAn dvrioToixa).

‘H alfnon ) pelwon Tiis Geppokpacias, abfsver 7
pelvEl TO Uwpos oThAns UdpapyUpou o Eva AetrTd
yuéhivo cwAfva. “Etol pmopolUpe vé SiaPdooue T4
Bepuorpacia ToU aduatos pmpooTd of i Pabuo-
Aoynuévn wkAipaka, TTo0 pmopoUpne vd TomoBeThoopE
biTAa 01é yudhivo owhnva.

— "Yopupyvprko Ocppopctpo.

Mepyypagn. "As €etdooupe AemrtopepioTepa Evar -
Bpapyupikd BepudueTpo.

"AmtoTereiTan dmrd Eva yvuéhivo PBabuohoynpévo gow-

Ly. 133 a.
Yopapyupiké BepudpeTpo

WnoionoBnke amoé 1o ivotirouto EknmaideuTtikrg MoAmkrg



13.3. Ogppopetpa

Myer 5 (ox. 133 a) towTepikd koiAo pé TOAY pikpn
5‘C“HETPO. ‘O cwhfvas oTh Pdon A evpuveTal kai é-
?"\ETUH onuavTikr TrogdTnTa Udpapyupoy, Hg. ‘O oco-
Mvas wéweo dmd Tév USpdpyupo eival GEPOKEVOS.

Acrtovpyia. TS Bepudpstpo drrokTd T1 Beprokpacia
TOU oehuaros, pé o drrolo Ppicketan of dmagn 16 Bo-
Ko AL "Av 7 Beprokpacia Tou owpartos aUEnDe,
§ UBpapyupos ToU BepuopéTpou BiaoTEAAETan, pé &TTo-
TE?‘EULJ(I v& duePei 1) #AeUBepn oTdBpn B Tou Ubpapyu-

‘H EvBafn Tiis Pobporoynuévns kAipoakas oTAV
EAEUBEPT] émigdueia Tou UBpapyUpou, pas Beixver TN
fPuokpacia ToU odhpaTos.

BaOporéynon Osppopitpov. ‘H Pabuordynon fvos
eEPl“:'utk'ﬂ'pou yiveTan pé TV TopakdTw &TAS TPOTO:

1) TomoBertoupe 16 Oepuduetpo of fva Boyeio &Trd
Tré‘YO. & omoios dpyiler vé Aever [ox. 13-3P ()]

OTHAN ToU USpapyUpou kaTePaivel péoa 0TSO OC-
Mva ga ot kamola Beéon oTapaTa.

21 Bton aUTh) ypdgoue pnbév kad TV ovopaloue
by Pafuoi Kedoiou (oupPoriopss — 07 C).

! I guvéyeia, TomofeToupe TO PeppopeTpo OTOUS
“Thols vepoU ToU Ppdler [ox. 133 P (P)] EAeldepa
Oy &rpoogaipa wé &rpoogaipikt misan 760 mm Hg.

ToTe & UBpdpyupos wéoa aTd BepudueTpo GuePaivel
ol orafepotroital of véa Gtom. Tty Btom aUTH OT)-
Hldvoupe 100° C.

Yrodumpotps 16 tpijpa aro 0 péypr 100 of 100 Toeg
“"Oﬁlutpwug kol kaOs i an’ abtig sivan Evag Palpog
(cuﬂﬁﬂlwpog C i grad) tijg khipakag witijg, T droia
6"“llli§opr. ikatovrapaOue khipexa Kehoiov.

K&be Bepporpacia moé ppry &ms 07 C, 8& elven
IPvnTicy. Ty, Aéue 6T & UBpdpyupos OTEpEOTIOETal
STols —39°

‘O Babuds (grad) ypnoiporrolital oav povabdba pe-
TProecos Tiis Bepuokpacias oTo Biebvés avoTnua (S.1.).

Twg B Soupe TopakdTw Evag pabucs Tiis kAipakasg

fAaiou elvan foos pé fva Babpd Ths &moAuTng KA{pa-
a5 KEAPv kad yiauTd ) povada petphoews Tijs Beppo-
Kpaoias o6 S.1. TrapioTaveTan Kai pé Té oupporo 17 K

— Oeppopetpikic khipakes. Elven yvwoTés Téooepes
KMIJCKKEQ BepuopéTpawy: Tou Keholou (Celsius), Tou Da-
DEVCIIT (Fahrenheit), ToU Pecoutpou (Réaumer) kai tou

é7\|3l\1 (Kelvin).

Ltayoveg

vEpoOu <

Ty, 13.3p.
o) "H Bepuorpacgia mwou Aever &
wayos dvriotoryel ot 0 C,

WnionoBrke amod To ivotirouto EknmaiSeuTtikrg MoAmkrg




282 Kegpalao 13, OQgppomra

THv kAipexa Kehofou -Thv Exope f8n meprypduper.
Od& meprypdyops dptows TapakdTw Tis Bud KkAipaxes
Gépevdit rkai Pecoptpou. Trv kAfpoka KéaPv 8& v
TEPIY PAWOUNE &Py OTEPQL.

a) Klipoka ®apevait. Ztiv khipoka ol f Bep-
Hokpaoia TéY UBpaTUGY ToU vepoU, ToU Ppddel YTrd
mieon 760 mm Hg, dvmioToixel oy évBeifn 212 kal 1
Beppokpaoia ToU wayou, ToU Asiddvel, &uTioToryEl
oThv évdeifn 32.

P) Kkipaxo Peopbpov. ZTiv kAlpoka alth 7 Bep-
pokpaoia Tév UBpaTudy ToU vepol, Tou Ppdler UTd
mieon 760 mm Hg, &vrioToixel oty #vdeifn 80, kal
7 Oepuokpocia ToU wyou, ToU Aeidvel, duTioTOIyE
oty £vdakn 0.

— "Avuistoiyion OeppopeTpikdy khipdkov. 16 oy ii-
pa 13 .3y mopiotaveTan Eva Beppdpetpo @ kai ol
Tpels khipokes: (1) KeAolou, (I1) ®dpevédit wxai (111)
Pewpipou.

"EoTw 611 M elvan T ompeio, oTé drroio 8& ¢boer
& UBpdpyupos oTd BeppdueTpo. AUTS 84 dvtioToryEl
ot Pabuols C Tfis khiuaxas Keholou, of Babpous F Tiis
kApoxas Odpevait kai of Pabuols R 1fis kAipaxas
Pecoptipou.

"Ere1dn) ol elbeies AL, A ') kai A,, T, elvan Trapdi-
AnAes EXOME :

ACAS SR PRI @ L B8 i SR

AA, " BR, BT, 100 219-3 8D

¢ _F-3 _ &

100 80

180

AUtés Tis oyéoels ypnotpoTololue yik v Pploxope
T Oepuokpaoia of Opiopévn kApaka, Stav Thv Eé-
pope of &AAT.

‘Epappoyi. "Evas &obevris Exer Bepuoxpacia 39°C.
Né& Uroroy1o8el alr) oTiv kKA {paka Odpevdit kai oy
KAipaka Pecoptpou.

Adar ¢

"Amd Ty EElowon:

© F — 32

- = ————, MAivovtas s pds F, éxope :

100 180 e AR

F=18C+32=18.39432 =1022°F.

Ey. 13.3p.
B) ‘H Beppokpacia wou Ppdaler TO
vepd dvmiaToryel oTovus 100° C.

g ! A2 Bs n
EpUOHpaoLa 00 == ==L S
Bpacpol I 212 80
VEPOL i ._____‘Rl _____ _‘B}_____ n
o] R
F’
Bepuonpacia g | & | CN S
Tiewg A 2 o|r
VEPOU
o

Kehoiou  ddpevdic  Pewp?'

Iy 13.37.
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283

"Antéd Ty Efiowon:
C R

, AUvovTag cxs rpos R, Exope:
100

R=08C=08-3=312°R.
2 ‘Aravinon : Tty kAiuaka QapevdiT 6 dobevns 0
&1 102,2° F xai o khipaka Pecoptpou 31,27 R Bep-
Hokpaoia.
Atagpopor torol Ogppopitpov.

"Emreidr) oi Treployés TGV HETPOUEVGY feppokpaoicdy
tvoy BlagopeTikés kai 1) dkpieia, ol elvan gmfupnTn
ke Qopa Y& TT) PETPTOT KATOICS fepuokpaoias,
TolkiAel, O8TyRBnKay OTHYV KATAOKEUT) BEPUOMETPLOV
S‘UCPépwv TUTTV.

My, Té laTpikd BeppopeTpo ueTpd 1 Oeppokpacia
Ri“’eiiic'mrou, ol kupaiveTan dmd 35°C s 42°C. *ETol,
0 BeppudpeTpo alTd @TIGYTIKE YIA V& KQAUTITEL QUTT)
T meproyn. CEmeidr), Suws, 1 TEPIOXT aUtn elven
Hikpf|, | dxpiPera THs peTprioews elvon MEYSAN, YiaTi
Wropolpe vé dvarrtifope of pikpdTepes UTTOBIIPETELS
kebtve PaBud. "Atd 16 dAAo pépos, kavéva UBpapyu-
PIKG BepudueTpo tv uTropsl va WETPTIOE! Bepuokpagies
Mikpdrepes dmd Gpropbun T, ylori 6 USpapyupos
OToys —38,9°C orepeoTroleiTal.

Oi md yvwoTol TUTOL YPNOIHOTIOIOUHEVGV Bepuo-
HéTpeoy elvon of E€fs:

1) "Ydpapyvpika Ocppopctpe. Ta UGpapyupikd Bep-
HopeTpar YprotpoTrolotvTal yid reploxés &mro —38,9°C
D5 | 300°C (& UBpdpyupos Ppdler aTols 356,7 °C).

— Té iotpikd Oecppopetpo elvan UBPAPYUPIKO, ExEl
Sucog kaTaokevaolel, oTe va BeiyVveEl TEVT TNV IO
Heydhn  Bepuokpacia  (BepuopETpa peyioTou) (oy.
13.35).

S1év UBpapyupikd cwhrva Tou iaTpikou Bepuope-
Tou Umrdpyer fva oTéivepa E. ‘Otav & U8papyupos
Bepuciveran, peyahdover & Sykos Tou kai oi E§aokou-
Heves peydes miéoers Guaykdalowy TOv  UBpapyupo
V& Trepdioel péoa dmd 16 oTévepa kai vd @TdoEl 0T
U‘POS Tiis KAlpakas, moU dvTioTolxel oTn) Bepuoxpaoia
Tou duBpdymivou oddpaTos, TNV Gpa Tis depuoneTpri-
Oecog,

‘Ortav & Ubpdpyupos WuyBel, ToTE, Biakdmrretan 1)
Suvtyeid Tou 0T OTEVEPQ, PE ATTOTEAEOHX V& TTopo-

™

o 13,315
latpikd BeppdpeTpo.
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284 Kepahao 13. Ozppomnra

pével 1) oTNAN ToU USpapyvpou Tévw &md Té oTi-
vopa kal va pds Seiyver mwavrore Ty Mo HEY AT
EvBein, BnAadn T Beppokpaoia ToU dvBpdmivou
gwpatos. “Av emfupoupe va kdvope kai véa Bepuopé-
Tpnomn, wpEmel va «tvéEoper TS Bepudpetpo, SnAadt

v& ToU EnpioupyTioope ikavés EmiTayUvoels KivdbvTas To Min. i ey
dmdTopa pé TO Yépl pas, OméTE Adyw dBplveias, & 30 H—L 30
Ubpapyupos Ba kaTePel péoa 0T TwAnva, e E_ 82
— Ozppopetpo peyiotov xai Ehayiotov. Mé Té Bep- 7203 l.—’m
UOHETPOL QTA HTTOPOULE V& LETPTITOHE THY TG ey dAn i :I _'—‘ ¥
kad Ty 6 pikpr) Bepuokpacia Tiis Huépas (oy. 13 - 3€). &
2) Oivonvevponka Osppoépstpe. XpnoipomololvTa 0 o
dvti TéV USpapyupik@dy yid vé petpolv Beppokpaaies
amo —35° uéxprt —100C°. +10 -10
3) Oczpponlextpika Deppopetpa. "AmoTedoUvtan &Td \"\J
8Uo SlogopeTikd péTarda, Té Omoia £youv ouyKOA- #:20 Fan
AnBei, xal fva yoAPavouetpo, pé Té 6molo propel v a0 5
peTpnlouv &obevy pevpata (ox. 13.3 o7). Z
‘H Evraon ToU pedpotos, moU Seiyvel 16 yahBavd-
uerpo, tfaptdTon dmwd Th Biagopd  Oeppokpacics
oT& onpeia A kai B. "Av 16 A #ye1 oTaBepny feppoxpacia
(.x. PpiokeTcn of wayo ol Aewver), Ppiokope TN Iy 13-3¢.
Bépuokpacia ToU B SraPaloviag oté  yaiPavopctpo Orppdpetpo peyioTou kai EhaxioTou
kateubeiav i) Oeppokpasia, yrari 1) kKAipaxa ToU yoA-
Pavopétpou elvan Pabuohoympévn of BeppopeTpixous
Poduous,
Mt 1 BepudpeTpa alTd pmopolpe vé HETPT)OOME
oAU UynAés i ToAU xapnAés Beppokpacies. FahBavouerpo

4) Awpetadhkd Oeppopetpe.  AlTE  dmoTeAoUvTan
&mrod Bud pdPbous, ToU £xouv BIOQOPETIKG YpappIkS
ouvTeAeoTr) BiaoToATs kal ouykoAAoUvTan peTafy Tous.

Mé v abfnon Tiis Bepuokpacias, 7| SlagopeTikn
Ypoupikny BlaoToA) TpokoAel EkTporr| Evds BeikTn
uTTpooTé o Wd Pabuoioynuévn kAilpaka,

Té BeppdpeTpa alrd elvan pixpiis drpiPetas kal ypn-
TIHOTTOIOUVTal YId& V& WETpoUv T1) Beppokpacio pnya-
ViV aUToKWnNTwY, oTols Bepuoaipuoves K.ATT.

5) Téros dvagépoupe 6T Umdpxouv kal  &AAol f i
TUTro1 BeppopéTpaov Gres .. BEppdpetpa pE HhekTpuki Ly 13-3om
avtiotaon, ontikd mopdpetpa kAT OepronAekTpikd BeppopeTpo.
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AT AT TOAH

4.1 rENiKA

‘Ams Bldpopa  TepduaTa  SlamioTvETal &T1 1)
METO‘BORT'} Tijs Bepuokpacias tvds oopaTos oUVOBEUETAI
Kol HETAPOAT) TGV S1ACTACEWY TOV.

ZUYKEKpmévd, pé THv abfnon Tis Bepuokpacias
OUE, kaTd Kavéve, alfnom TdV BlaoTdotwy Ko
WTiferq.

'Té Qovouevo Tis alfnoews TéHY BlaoTdoewy OVo-
HoleTar dragtorn kai TS duTifeTo poauvOpEVO TR HEIC-
Okos ey SlaoTdoewy dvopddeTal ovaTorl] TOV ow-
ey,

4.2 rpAMMIKH AIASTOAH

Meipapa. Mi& petodhiky ogaipa E (ox. 142 a)
K& Bidpetpo EAdy1oTa pikpdTEPT GO TN BIGHETPO
00 BowTuAiBiou A. “ETor #) ogaipa TEpvE& &méd 16
QKTUAIS!.

) “Av Bepudvope T opaipa xai mpooTradnaous Al
E“ THv Tepdoops Ao TO BakTuAibl, & BlamoTwoous
N By Tepud g, AUTS oupPaivel, yiati pé TNV al-

o 1fis Beppokpagias aUEnBnKe 7 BIGUETPOS THiS B W2
T9aipas kai Eywe O peydAn did TR BIGRETPO ToU
WTUNBI0U.

"Orav denoope T opaipa vi WuxBel oY dpxixki

il Beppokpacia, 1) opaipa 6& mepvd TEA &mo TO
OKTUAIEL. ‘H peTaPolr) mids 5100 TaOEwS Evés awpa-
TOS, S £56 1) peTaPoln Tijs SiapéTpou Tiis oaipas,
oy TpokaAeitan &md peraforny Tis Beppokpacia,
YoudleTon ypappiki Staotohi).

~rlc'! v& Ppoupe Tov TpdTo, ToU peTaPdAAetan To
Mikos tvds apaTos T peTaPort) Tis Beppokpaoiasg,
Xpﬂﬂluowomﬂus THY &xdroudn ouokeun (oyx. 142 p).

Mi& peradhikn p&P8os P elvon oTepewpivn oTd fva
™ drpo A. Té &Aho Tng drpo B eivar EAeUfepo.

‘H petaPoAr| Tiis Bepuokpaoias ot pdPdo, Trpo-
kf”\ET HETQPOAT) TOU pfjKous Tns, Mé ouvTEl T peTa-
nan 1oy Belktn A prpootd of pid kAhipaka. ‘H wAi-
Hake ¢fven Pabuporoynuévn Etal, doTe vé pds Beiyver

Ty 14-26.
Juoxeu] yi& v& peAeTHoouRE TO ponvdpEvo
TiS YPAUMIKTS BraoToAfs.
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ot k&Be Oéan ToU Beiktn T petaPoAn ToU unkous Tis
p&PSou &mrd THY &pyikn Tiun prikous, TV Omola £yel
ot Opiopévn Beppokpacia, .. 0°C. ‘H petadhikn p&-
PBos elvar Pubiopévn péoa of Eva Uypd, oTe v Exouy
SAa T& onpeia Tng TV i1 Bepuokpacia, TV STrola
HETpOUME pé TO Bepuodpetpo O. Té Uypd Té Beppaivope
pé pAdyes puwtaepiou .

'ATo Tis peTprioers TrpokUTTEl &Ti, ) EmipmKuvan
Tiis p&Pdou Al elvon dvddoyn mpds TS dpxikd piijkos
Ths paPdou / kai mpds TRV alfnon Tils Beppokpaciag
AQ. ‘O quoikds alTos vouos ékppddetal pé TOV TUTO :

Al = al 40| (1)

S6mou : a elvar O ouvTeEAeoTT)s TOU YapakTnpilel TO
UAIKS, yiati &v dAA&Gope TO UAIKG TRl p&Pdovu, oTnv
TelpopaTikt Siaxtan ToU meplypayaue, kol BiaTtnpr-
gope T6 1810 pfjkos [ xai Ty i8ia petoPolt) Tiis Beppo-
kpaoias A0, B8& mapaTtnprioope 611 1| peTaPoAn Tou
pnfkous Al Bév elvan 1) 18ict.

‘O ouvteAeotns altds o dvopddeTtar cuvreleatilg

TPORKTG draotorfic.
“Av ANoope T Eélowon (1) ds mrpds a, 8& Exope:

W

140 ’!

M& ! = Imkai AD = 1 grad elven :
— A ’ -
Im-1grad 3
Mmropoupe, Emopéveds, va TroUpe 671, 6 ypapprkog
ouvteheotilg dlaotolrils Ohikol civar ioog aplumrtika
pé iy Empikovven puag pafdov, mov Exeu pijkog I m,
drav 1] Osppoxpasio g avEn0sl kota 1 grad.
Movada tob ovvteheoti] ypoppikiic Saotodils 1o
abotypa S.I.

ZTh oxéon: a = Iz.lﬁ &vTikaBioToUpE:

Al =1m, I =1m kal A0 = 1 grad, éwoTe ylvetan,

i — i = grad =1
I m grad
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"Qoe grad = ! elvan 1) povdBa  TOU OUVTEAEOTR
QWTol grd S.1.
Z1év Mivaka 14 -2 - 1 ypépovTan ol Tipés ToU ouv-

TeAegTH = i ; el NMINAKAE 14.2.1,
EOTH ypauuikiis BiaoToAfls Oploutvewy UAIKGV.

e Lyion pikoug kai Ogppokpasiag, . Tpapsiinot erelemits
.EO‘TCO &T1 i peTaAAIKn paPdos Exel piikos /, oTOUS Siaplipisy Aausy
Cxai | grous 0 C
Tore & Al koi AD Tiis &E10coews (1) 8 elven: e
“YAkd ouvt. Siao.
M=Ii—1I xai 76 A0 =0—-0=0. grad-!

ETTouEvoog, N eEicwan (1) yiveton: eBmininos 36:10-

=1 =al 0 f e i
=1 (l+a8) ‘ (2) Apyiiio 23106
"Apyvpos 19-10-6
MTropoG'uE yevikdepa v ypdope Thv efiowon: i aibcan]
P — .
[ =1 (1 +adb) (3) Xochkos 16:10-6
8 ! Zibnpos 12-10-6
Smroy - I kad { T& pikn of Bud Bepuokpaoies 0, kai 0, o W
K?‘ AD — 0, — 0,. "Etol prropolpe vé Ppoupe TO uijkos
TTJS P&PBou a1y Oepuokpacia ), STav yvwpiloue TO XéAupag 11-10-6
ko ng ot @AAn Bepuokpaoia 6. Aeukdy puoos 9:10-6
lEtpupuoyég. i e
- Né& Umroroyiofel 1) alifnon ToU prikous ds pap-
) s Coe ol S e TTopoehs i
B?U amd yahkd, dtav 1) Bepuoxpacia avfnlel amo 0°C OPTENCVT 4:10-6
%€ 0 — 50°C kai Stav | pdpdos oTous 0°C Exer Wfikos Kpéua Invar 0,9-10-6
e Xohagios 0,5:10-6

Ay :

Tty lowon Al — ulAD dvTikaBioTOUNE:
; “5m, 0= 50grad kai ¢ — 161070 grad 7!, 1oy
E"?“ & ypauuikds ouvteAeaTns SIagTOMS ToU Xah-
koy (Mivokas 14 -2 - 1).

EXOU.E:
Al 16.10-6.5.50 m — 0,004 m fi A/ — 4 mm.

2. “Eva X&Akwo pétpo Exel Pobuoroyndel oTols
Hngg, Babuovs. *Av petprioope pid &méoTaom OTHV
Puokpacia Tidv 307 kol T Ppoupe 0,43 m, Toik
et 1) mpaypaming dméoTaon;

Abgy :
ch‘) ufikos oU SiaPdlope 0TS XGAKIVO PETPO KaT
N uérpnon Tis dmooTdoews elvar foc pé TG pRikos
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TOU TufuaTos altoU ToU péTpou oTH Beppokpacia
Ty 0°C, BnAadn 16 [, — 0,43 m. Té mpaypartikd
ufikos Tfis &mooTdoews elval ioo pé /, Snhabr foo pé
TO GuTioTOIXO Wijkos Tou péTpou oTovs 30°C. AN
=05 +08)=043(1 4+ 16-10-6-30)m f /

0,4302064 m.

— "Eoppoyic tilg ypoppikiis dractokiic.

Té pawoduevo Tis ypappikis SiaoToAfs Ppiokel ToA-
Aés EQapuoyEs.

1) "Avantvooopeveg dvvapeig Aoyw Srastolhijc. "Av
Biarnpnoope T petadAikn pdPdo P dvdpeca of Bud
dxAdvnTa otnpiypota A kol B kai abffoops T# Oep-
pokpacia, 1) paPdos EEaakel Suvduels oTd oTnpiypaTa
kail SéxeTan dmd alTd Suvdpels, oi drroies EXOUV WEY G-
Aes Twés (ox. 14 -2 y). O Buvdpels ouTés BivovTan
&mrd TOV TUTTO!

AlES
!

F

ToU XPNOIHOTIOIOUNE 0TO kepdAano Tfis "EAaoTIKG-
tnTas [ mapayp. 6 - 2 (a)].

"EBG 16 Al 0& elvan 1) alfnon Tou 8& Emaipve TO
_Miikos / TRis p&Bbou P, dv fltav éAedfepo kai 1) Beppo-
kpagia peydAwve katd A0 PabBuous.

"ATroTiAeopa aUT@Y TV {oxupdv Suvdpewy elvat
ouvnbws N Tapapdpewon Tis p&Pdou P.

"Etol, yik v& dmoguyope Tis Tapapoppuatls TGV
a1bnporpoyidv, ravw oTis dTroies KivouvTal T& Tpaive,
Bév Tis xaTaokeualope ouveyels, GAAG Tis ywpifope
ot TuNfuata pé évbiapeca keva A (ox. 14 - 2 B).

"Etor oTis mod Uynhés Beppokpacies Tou kalokai-
plov, N Emprikuvon k&Be TpfpaTos elvan pikpdTEEN
amd 1o EvBidueoo kevd xai 1) oldnpoTpoyid &év Tapa-
HopPvETaL.

"Emions ol o1Bepévies yépupes Bév oTepecovovTal kai
oTd Bud Grpa Tous, GAAG 0TS Eva Gkpo Tous KlvouvTal
EAeUBEpa v of Tpoyxous, &Trws aiveTan 0TS oy ijua
14 . 2e.

2) Awerobhka éhdopare. ‘O ypappikds ouvTehe-
oTns 81aoToAf)s Tou xaAkou elvan peyaAuTepos &md TV
dvTioToixo ouvteheoTn) Tou aibnpou. "Av, Eropévas,
Bud pdPdor dmd yoAko xal gibepo elvar ouykoAAnué-
ves kai o Opiopévn Bepuokpacia Exouv T6 1810 pfjkos,
Srav 1) Beppokpacia aUfnBel, ToTe, TO pfjkos TOU Kah-

N

R

Ey. 14.27. :
“Otav 1) pdPbos AB Bepuavel dvdpeaa &
8ud Guetakivnta oTnplyparta, dvamrTiodd”
Tot Buvdpels oAU peydhes, of dmotes TEN
k& Tmapapopevouy TH péPso.

L A
2 ] i
]oa oo:]

Ly. 14.28.
‘H onporpoyia v elvar ouveyns. BV
tubidueco xevd A Efoubetepcovel T& Buodpt
ota dmwoteMbopaTa Tiis BlaoToAfs.

Iy. 14.2 ¢, )
Té tva dxpo Tis yéupas xvelton wave
TpOYoUs.
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¥oU yiveran peyohUTepo &md TO duTioTorXo ufikos
Toy oibepou pé drroTéheopa va KapTuAwlEl | paPios
PSS T uépos ToU oidepou (oy. 14 2 oT).

TS durioTpopo B& oupPei, dTav | feppokpaoia
Aarreofer.  Oi peTaBolés alTés TOU oxnpaTos Ths pa-
PSou civan dvahoyes pé T peTOPOAT) TS feprokpagias.
B atirs of BIMETOAAIKES SiaTafels pmopouv va XpTi-
OluoTroImfoiv odv BepudpeTpa (HETOANIKS BepuopeTpa).
Bpiokouy triong Epappoyés oTis aUTORATES TYAEKTPIKES
GoQdheies KAT.

©6=60

6)80

14.3 KYBIKH AIASTOAH Tz 142007

"Av Bvas petodhikds kUBos Beppavlel A wuxDer, ArperalAikd EAaopa.
HETaBdAhovTan kai of Tpels BlaoTAOE TOU. "ETot pe-
TaBdAAeTan & Sykos Tou.

"Av AV odvopdoope TH petaPoAr Tou Oyxou (au-
Snon 7 EAGTTwoT) évds odpartos, Vo TOV OyKO TOU
o1 Bepuokpacia 0°C kai A0 Th petaBoAn Ths Bep-
Hokpaoias, TTE N peTaPoin AV elvan dvdhoyn Trpos
TOV dpyikd Syko V, kal pos TH peTaPoAn Tis Bepuo-
kpo‘-:ﬂ'o:g_

‘O mapakdTw TUTOS EKPPELEL aUTS TO vopo:

AV =y Vo 40 D)

‘O ouvtereoTis ¥ XapaxTnpider TO YAIKS, yiati av
Q0‘7\0@0% 16 UMKS kai Biatnprigope Tov B0 Apy KO
OYKO kad TV iBla peTaPorr TS Bspuoxpactas, 1 ME-
TQBOM] ToU &ykou TroikiAAeL &rd UAIKO Of UAIKO.
ETTOuEvcos, & ouvteeoThs y Bivel BICQOPETIKN TN
0TS AV, &tav dAA&Le TG UAIKO.

‘0 y dvopddeton ouvreheotis kuPikiig draotohilc.

"Av Mgope T Elowan (1) ds TPSS ¥, O Exoupe:

AV
)l =
V A0
"Av dvrikataothiooupe V — 1 m? kal AD 1 grad,
POk TEL :
4V
] 1 m3 - 1 grad

MropoUpe, Eroufves, vé Toupe &L 6 ovvicheatiig
Kobikiic Sraotoliig icodtar aplpnuika pé Ty abiinen
Tob Gpicrarar dykog 1 md tob chpateg, ftav i Oeppo-
¥pasio tov abEnlsi xata 1 grad.
Puaikry 79
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— Movada tob ovvicheotii kufikils Sraotoldic.

21N oyéon y oy &vTikabioToU
= - TikafioToUpe ;
A V AO
V =1m3 A0 = 1 grad xaf AV = 1 m? kad Taipvoups:
Im?
g i = [ grad -1

I - grad

‘O owvteheotrs kuBuchs SiaoToldis apTaTon &
TS UAIKS TOU ohpaTos kal dmoTehel yapokTnpioTiky
otabepd Tou.

Tl.x. 6 ouvtedeaTrs kuPikfis BiaoTohfis Tol YoAkod
elven yeu =48 - 10— 6 grad - !,

— Ixton dyxov xai Bcppoxpusiog. “Eoreo 611 oddua
Exer &yko V| atry Beppokpacia 0°C kai V, ot} Geppo-
kpaaia 0,. Téte, ) Eiowon AV =y V AD ypégeTon:

Vo=V, =V, y A0 1
— :
V2= Vi1 y 40)) (1)

"Av & Sykos V| = V, = 8yxkos o1 Beppokpaaio 0°C
Kkai V, = V o) Beppokpacia 0, 1) ifiowon (1) yivetou:

.! V:iVo(!;yAU)J (2)

14 .4 IXEZH KYBIKOY KAl FPAMMIKOY SYNTE-
AEZTH AIAZTOAHZ

"Av Exope fva kKUPo, Tou Exel Syko V, kai k)
urKous fo o) Beppokpaoia 0°C, 8& foyver yi' alréy
1 é€iowan:

Vo = I3 (1)

"Av ab€naoupe T Bepuokpoocia Tol kUPou oTols

8°C, & Syxos Tou B yiver V, /i ducun Tou / xad B& foyua

N éElowon:
V=2 2

AT Soa Tpoavagépape TPOKUTITEL ET1:
V=Vo(l+7y0) f B=I3(+7y86)
kai &1 t=1(1+a0)
‘Emropéveos:
3 (1 +v0) = 3 (1 + a0)
i 14v0=1+4+30a0+30202+ ad@s
i, y0=300+ 30202 303,
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’EWEIST‘! & OUVTEAECTTS Y PauUMIKTS S1aoTOARS elvat
T_TOMJ Hikpds, oi TpooBetéor 31 07 kai ad 0F, yivovtan
SUEANTEOL quykpiTikG pé TV 3 0 kad y1’ adTO Tapa-
Aeimrovran,

‘Emopéveas: y0 = 3al

|
Kai |y=3a 1 (6)
Alcrioteovope, Snhadn, 611 & ovvTELESTIS Kufikiig
6'0610).|‘|g DhikoD igobtar pé tO TMIAAGLO 100 OULV-
hioti) ypapuikils Siectolkils wvToOD.

14.5 METABOAH THS TTYKNOTHTAE ZQMATOZ
AOIQ THS METABOAHE TOY OTKOY

H mukvémTa adpatos SiveTan &mo TOV TUTTO:

p= ©)
V
"Av petaPdihope Th) Beppokpacia TOU CWUATOS
rol, f pada Tou B¢ peToPéAleTan, Vi 6 &ykos Tou
HETaBédneTal. ‘Erropéveos, petaPdAreTan kal f TTUKVO-
TNTQ Tou GMaTos.
Emaisn 0 V- Vo (1 1 y0), N éfiowon (7) yiverea:

m

r e

Vol l + 7.0)
AN M 5, — wukvetnTa oTols 0°C.
.ETTDuéucog:
p o= _Bi'__ | (8)
I+ y0 |

Mé TAv Efiowon (8) wmopolpe V& Yrrohoyioope
TV rukvdTnTa fvds cwpaTos Of SrroiadrnoTe Bep-
Hokpaoia, &v abTh elvar yvwoTn ot1) Oeppokpacia
T&v 0°C,

4.6 AIAZTOAH TQN YIPQN

"Omrews & oTeped odpaTa, Erol kol Té& Oypd Bia-
OTéAAoVTaN Kai ouoTEAAOVTAL.
lsipapa. Méoa of Eva Boyeio yudhwo (oy. 14 - 6 a),
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U gépel Eval pakpdoTEvo oTdWo, ToTroleToUuE Xpow-
HOTIOTO Uypd (T1.X. ¥pwuaTiopévo oivoTveupa).

To bypd Exer Ty EAelBepn Emigdveia ot Béon A.
"Av Bepucdvope 16 yudhwo Soyeio, B& TAPATNPTITOE
oty dpxn &1 TO Uypd oTd awhtva Utroywpel &md
™ Bton A o711) fBéon B kal oTh ouvéxela dvePaivel
ot Béan I

"EEnyoUpe 16 patvdpevo g EERs:

"Apyikd Beppaiveton 16 Boyeio kai SlaoTéAAeTan.

"Etor, Eweidn peyoddover & dykos Tov, HEY OACOVEL
kai f xopnTkdTHTE Tou. I aUTéd T oT&bun ToU
Uypou kateaiver. ITn ouvéyaia Oeppaivetan 16 Uypo
kai SiooTéAAeTan. "ETeidn 1) al€non Tol Sykou ToU
UypoU elvan mé peydAn &md ékelvn Tou Boyeiou, 1
otabun ToU oivomveUpaTos oTd Telpapd pas  dvép-
XETOl OTO onueio I,

o) Eyenikog kai arndlureg ovvteheatilg kufukiig dra-
otokhilg Vypod. "Av AV, dvopdooupe THv alfnon Tou
&ykou ToU UypoU, &meos 1 peTpolpe Kard TT) HETO-
xivnon Tiis tAeVBepns Emipdveias Tol Uypou &md 1é A
o1o I', kai AV dvoudoope v atifnan Tolu Sykou Tou
Boyelou, oupmepaivope &1 1) TrparypaTIK alfnon
ToU 8ykou Tou Uypou AV 6& elvan:

AV = AV, -+ 4V; (€))
‘loyvouv ol oytoeis:

AV =y V, 0

AV, =y, ¥, 0 (2)

aVs =y V, 0

bmou: V, 6 Sykos Tou Uypol atels 0°C, y & dmrdAuTos
OUVTEAEDTH|S BI0IGTOATiS TOU Uypol, Yo & oyeTIKSS ouv-
TeEAeo TS BiagToAfis ToU Uypou kai ys 6 OUVTEAEOTT|S
KUPIkTis BlaoToAfls ToU Boyeiov.

Ao Tis e§iodoes (1) kal (2) mpoktrrTer:

YVl =9V, 0 vV, 0

7l ‘3’ Yot ¥5 |

‘Emroptvess, & &modAuTog OUVTEAEDTTS  BlaoToATs
UypoU prropeil vé UmohoyioBei, &v elvan yvwoTos &
OXETIKOS GUVTEAETTTS B1aaToARs ToU Uypol kol & auv-
TeAea TS kUPIKkils BlaoToAfis ToU Boyefou, ploa oo
omoio Ppioketon 16 Uypd.

Xy, 14-6 a.
Mepeparmiky Bidrraln yid T peAérn Tiig S10-
OTOATlS TGV Uypddv.
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"Arté Tov Tivaka 14 - 6 - 1 gaivetan 6TL & ATTOAUTOS
OUTeNea s BlagTohfis Uypol eivan Mo peyGAcs &mrd
TOUS kuBikoUs guvTeheaTés SicoTOARs TOAAGV OTE-
PESY geopdroov,

— Metaforn tijg mukvotnrag Tt@OV Dypdv pi T
Ypuokpuia.

O Tomos:  p - P 5 foyvel kal yi& T& U-

L4y
Y& TS y eiven & &mwdAuTos ouvTeAeaTrs S100TOATS
QU Gypdv.

1E‘P(lpu07f]. ‘H Bepuokpacio Tou epIP&AAoVTOS Ei-
Y3300, “Eva Papduetpo USpapyUpou Beixvel Trigon
‘760 mm Hg. TTotd eivan 1) mpaypartiki ETHOTQAIPIKT)
Tieon;

Aben :

Apol 16 Uwos Tis PBpapyuplkils oThANs elvan
760 mm, # Trieon ToU éfaokel lval:

P=sh=pgh

Omou:  mrukvdTnTa Tol UBpapyUpou oTn feprokpa-
Slac g,

Pa

"Emeisn, épos, p 8& EXOUME:
-v0
h
p_  PeB
14 y0

"Av dutikataoThoope Tis TipEs Pplakope:

13600 kg/m3 - 9,81 m/s?- 0,76 m
1+ 18- 105 grad ! - 30 grad

P

_13 600 }(p/m-‘;F,ﬁ?G_ﬂ ]
1,0054
i P = 1,028 kp/cm?.

7

10280 kp/m2 1

— "Avépaly Sractohd) tod vepod. TO vepd Sév dko-
)|‘°Ueﬂ ToUs vopous BlaoToAfjs kal OUOTOAfs TGV
YYp&v, &mes Tous TrEplypaWalE.

H kapmiAn ToU oxfuatos 146 pas Siver ma
Hkdue Tis dvwpohias ToU épgavifel T BiooToAn Tou
VEpoy,

"Etor SiamioTdveran, 611 O SyKos TOU VEPOU Ul
“Podiver kaBeas BeppadveTon dmd 0°C ds 47C kai ot

NINAKAL 14.6-1.

‘Amdlutol ouvteheatic dwaatoliig Dypidv

YopopyUpou 18 - 10-5 grad!
TeTpeAaiou 96 - 103 grad-!
"AAKOGATS 110 - 10-5 grad-!

Ly. 14.6 .
To vepd aTtous 4°C Exel Tév Mo pikpd Gyko.
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ouvéxela peyohvel, tav 1) Bepuokpacia guveyiler vé
abfavetal. To vepd Emoptvws Exer THY MO peydn
TUKVOTNTA aTous 4°C.

14.7 NOMOI IAANIKQN AEPIGN

a) Metoforiy tob Gykov depiov imé atalepi) mizon
(Nopog Gay - Lussac).

Ieipopa. 216 Boyelo ToU oyfpaTos 14 - 7 o Umépye
déplo. Mid ypwuoamioTh otaydva vepoU PpiokeTal
o1 féon A xai SayxwpiGer T6 &éplo &md TOHV &Tpo-
TQAIPIKG Gépar.

"Av pE TS Yép1 pas LeaTo midoope TO Soyeio, fy oTa-
yova petakiveitar &mo Th) Ban A oTr| Béon B. AUTé
onuaivel 611, Otav TO dépo Beppdvlnke, & Sykos Tou
avgnbnke, Evéd 1 Tieon Tou Tapépewve aTadepr (ion
pE TV dTHoo@apikt) Tieon, GTav TS melpaua yivetan
oTOV ATpOoQalpIkd dépa).

"Exoupe, Erropéveos, 66 peToPort) Tol dykou TOU
depiou Umd oTabepr) mieon. ‘H petaPoAn aiTrh évo-
paletan icofapng perafori.

‘H petaorn adrhy AV Sivetcn &mwd Tév TUmo :

AV =a V,.0 o,

Smrou: V, elvan 6 dykos otous 0°C, 0 1y Beppokpaocia,
oThv dmoia Beppaivoupe TS &éplo, kai @ & ouvieheaTig
Oeppikils petefoliis tol Gykov Ond orabepiy nicon.

‘O ouvvieheotig adtig Exer orabep Tpd) yia dha
¢ aipra xai {on pé:

!
a = — grad-1,
273 .

Enpeioon : *H dkpiPris Tipn) ToU ouvteheoTii a elvan:

1
= rad—1
5116
"Av AV = V —V,, 7 ¢Elowon (1) ylvetau:
V="V (+a6) 2

‘H ypagikiy mapdoraon ToU oxfjpoaTos 14 - 7 B Bei-
¥ver ) peTaBoAt) ToU dyxou ot auvépTnon pé Tr) Bep-
pokpaoia,

Ao v Elowon (2) mrpokimTel 611 & Sykos Tol
depiou UTo oTabepry wleon pndevileTan, értav 1 Oep-
poxpagic yiver —273°C.

Ty. 14.7 a.
To xépr Beppaiver TS dépio Tou Soyelou kol
peTaToTrifel T XpwuatioTh oTaydva &mé
T 8éon A oTfiv B.

3
—273° 1 (] P 0%

Zy. 14.7 .
Z1d &mdhuto updév & Sykos tvds TéAerov
deplou pnBevileTtar, &v # wieon Twapapéve!
oTabepty.
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—"Andloty Oeppokpasio — Khipuka Kelvin (KEkPuv)-
H BepuopeTpiky KAipaka, TTOU EXEL Ty évdaign 0 ot
Ppuokpaoia —273°C, kai Tou kaBe Pobpos Tng elvat
1005 ¢ 14 Padud Keroiou, ovopaleTat khipaka Kékfuv.

‘H 8eppokpacia T évds acuotos oThv Khikoka fevad)|
OWBteTon pé T Beppokpocia Tou {) oty khlpaka KeA-
Slou pé T oxéon:

T =06+ 273.

H Bepuoxpacio T oty KAlpoka KeApwv SvopddeTan
ﬁm’]‘-l’tn Oeppoxpacic. Of Pabuoi TS KA pokas aUThnS
YPC“POVTCXL eI

"Av .. 7 Bepuokpacic ohpaTos evar 507 C, n
SmdAuTy Beppokpacia ToU cwpaTos, O evai:

T=0- 273 =504 273 = 323" k.

Té undév s Khipaxas autiis Abyeran drndhvto pm-
ey, yioti elvon 1) xaunAoTepn fepuokpaaia, Tou Beco-
PNTiké prropel vé émiTeuyBel. 2TV Trpd€n ) MO Xo-
“‘V\T] Bepuckpacia, TTOU  TrETUYaV HEXPL OTIHEP oT&
EF‘YUUTnplcx eivon 0,0044° K.

— " ALrayi popoils i tEwoherng : V = Vo (1 4+ a®)
‘Av oty tficwon V = Vo (1 @ ab) Pétoupe

STou: ¢ - 0& ExopE:

273

f : 2734 H)
=¥ Ve ()
"(I+ 273 ) ( 273
‘H wapdoraon 273 | 0 elvan # &moAuTn Beppokpa-
Ola T kai 7 qwdAuTn Beppokpacia &y 0°C elvar 16
T, = 273° K. ‘Emopéves, f tEiowon (1) yiverau:

_!

Vi= Vs fi
Tﬂ

L
| o4 7

o

= ogrtall. | Ndpes Gay - Lussac (2)

‘H tElowon (2) tkppdlel TO Voo Tou Gay - Lussac
Tpgeova pé Tév droio, rav T mizom £ivay atafepi). 10
Thikoy tofi Hykou ibuvikod acpiov Sa tijg amolutng
Ocppoxpaciag civar orabepd.

Enpeioon : Tdavika xadobvrar Tl atpra mov dKo-
hovofiv akpipidg th vopo tod Gay - Lussac.
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2Ty TpaypaTikéTnTa SAar T& &épiar Bév dkoAou-
Bolv 16 vouo auTdV dxpiIPds, EAAG KTk HEY AN
TPOCEY Y10T).

"Enels 8& xpnoipomroloupe ToUs vopous TV &epicov,
Oewpvtas Ta odv [Savikd,

P) Metafoin tilg méosag Ond atadepo byKo - Nopog

Charles (Toaphg).

Teipapa : Oecopovue Boyelo uté oradepd TOIY AT
(ox. 14-7y). "Eva povdpetpo M Seiyver Ty Trieon
ToU depiov of kdmola Beppokpagia. "Av auffoope
T Oepuokpacia, peyaidver 1) EvBafn ToU pavoud-
Tpou. "Agou 16 Boxelo #xel oTalepd Toicparta, &
&ykos Tou Bév peTaPArfnke kaTd THY av€non Tijs Bep-
pokpacias.

‘Emopéves, Eyoue 56 peTaPoAn Tiis miéoews Tou
depiou, N omola dpeihetan oTh veTaPorny Tijs Oeppo-
kpaaias.

H petaPorn alri) dvopddetan isbywpn petafohi.

*Av elvan AP =P —P, N WeToPorn Tis miéoecs,
loyUer yi& v fodywpn petaforn, 1 tCiowon:

PP, =aP. -0 )

Smou: P, elvan 1y migon ol depiou oTous 0°C, P il
riean ToU depiou a1} Bepuokpaoia O kai a 6 suvtehe-
otig Oeppuikils petaforiis tiig miécewg Ono atabepo
dyxo.

‘O ouvtedeoThs aUTds @ Yid T& iBavik &éprar Exel
T fon pé v Tpy ToU OUVTEAEOTT] Oeppikiis peTa-
PoAfis Tou Sykou Umd oTabepry Tricom, nAadn:

o= 2;3 grad™!,
“Alhy popeiy tiig dEiodormg (1).
‘H &iowon (1) ypdgeran:

P=P,(l+ad)

i ; ; 1 e
Av QuTIKaTOoTHOOUNE TG @ — , Ba yiver:

273

P:<P.,(1+ g )..Pu((zﬁ‘g))-: ki,
273 273 i

P, I
- = = atafepd | Néuoz Charles 2)
= T, | Néu harles (

Zy. 14.7 7. .
"Av alEnfel 1) Bepuokpacia oTéd dépo TOV
Soyelou, 8& alfnBel 1y Trieom.
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. H tiocoon (2) ekepalel T vépo ToU Charles, 6
OTolog Biarurrdovetal s EERS

Yo srabepo dyko, 16 ankikov Tic migemg £vog da-
YKoT Gepiou did tijg andrutng Ocppokpucicg Tou £ivil
TTubepg,

' Y) Metafory miéccomg, Oykov kai Oeppokpaciog -
:\6“‘12 Boyle - Mariotte, Gay - Lussac. "EoTw OTL Eva
I_SC“”KC" dépio fyet oTous 0 C wieon P, Gyko V, kai
STShuin Bepuokpacia T,

MetaPédhope THY Trieon, Tov &yko Kal T1) Beppo-
Kpagia o0 depiou oTis Tiwés P, V kai T, dvtioToixa.
Iji MeTaBoA? clTh propel vd yiver pé &ud TPOTIOUS,
Ol ool dreikovidovtal oTé oxfua 14 -7 8.

) Mé 1oy mpdto Tpéro Eyoupe kateuleiov pETEPao
O Ty kardoTtoaon A (P, Ve To) oTHY TEAIKT] KATG-
U‘TC(UU [t (p, V. T).

Mi ¢ BeUTepo TPOTTO KAVOUME OTHY &pyn ma i
Xeopn veTaPoAr) ToU depiou &méd THY KATAOTAOT) A
Ty dvticToixn B xai UoTepa ioofepun HETAPOAT
“rog dné T KaTdoTach B oThy &vTioTolXn T
Ty iodywpn petaPorn &mo A mpos B foyua &
YOuos 10U Charles:

oo-

2
e W g e D
T T, T,

’ZTﬁv icdfeppun petafoin amo B mpos [ loyuer &
YSuog Boyle - Mariotte (rapdyp. 8 - 4)-

P V=PV 2)
"Amé Tis t€iocoels (1) wai (2) TPOKUTITEL!
577 M
Ty
P - 3 - - 7 Nopos i :
’ = Loke otal. | Boyle - Marione | (3)
[ T To l " Gay- Lussac |

'H {€icwon (3) tkppdale T vopo TGV Boyle-Mariot-
le, Gay - Lussac, 6 6T0iog SIQTUTTGVETAL g £ENS:

Li Eva idaviko aipro, 1o YIVOpPEVO tijg méorog ini
oy Gyko Sua tiig anéhuing Ocppoxpasiag glvar oto-
£pa,

8) "0 Népog tob Nraktov (Dalton). ‘O vopos aUTos
Slorumaveran dog EEfis:

‘Wbdoeipun
petapeln

Lyx. 14.7 5.
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"Av avapzifope Sv6 §j nepocotepa aépro, ta Hmoia
dév avridpodv ynuika perald tovg, 1 dhiky nicon mov
tEaokoby, tival w6 dlpoopa @Y pepikdy mictov kade
agprov.

Mepiry Trieon elven ) wieon, mod 0& dokouce TS
Kk&be &iplo Gv pévo Tou kaToAduPave TV Syko ToU
pelyuaTos Tév deplewv ué v iSia Geppokpaoia Tou
el ypaTos.

"ETot pé 16 Nopo 1ol Dalton 6& t€eTdlope TO K&Oe
deplo odw GueEdpTnTo dd Té ENAa dépla, ToU B4
guwuTtapyxouy Tuydy atdv iBlo xédpo.

"Egappoyi. "Eotw 8Uo &épia A kai B, t& émoia,
OTav dvapelyviovTal, Sév QUTIBPOUY YTk,

Té d&épio A katéxer Syko V| = 2 m3, Eyel mieon
P, = 0,4 Atm xal feppokpaaio 0, = 40° C.

To d&épio B xatéyer dyko V, — 0,7 m3, éxer wieon
P; = 6 Atm kal Oeppokpacic 0, = 10°C.

"Avopryviope T& Bus dépla oTéd ¥&po y Sykou
V =3 mi kai 16 &épio psiypa Wwoyetal otous 0° C.

Né& UmohoyioBei ) Tehixs| mricon ToU pelypaTos.

Avon :

"E€etdlope ke &épro ywpioTd:

"ApxiCope pé TO &éplo A kai TO peTagipope &ard Tis
ouvbijkes (a) (ox. 14 - 7€) otis ouvbijkes (y).

"EoTtw Py 1) Tieon ol dmoktd& T6 dépio A aTd

PVT, RV T

®
®

x®po (y).
"E@apudloue 16 Nopo Boyle - Mariotte, Gay Lussac:
Py V PV, "
: n
T B
®
P, — BN T M
VT,
"Eotw &1 f) mieon Tou deplou B o6 xdpo (y) PV.T.
E[VC:(I Po. . | A = 1 : Gi Iy 14.7 ¢,
Epapudlope 16 vopo Tédv Boyle - Mariotte, Gay - 'Epiployh a4 vbiio ol Dalton.
Lussac:
PypV . P, V, :
- n -
T,
BV T
Pp= —=—= 2
( v, (2)

276 x@po () Exoue ud dépia ou Eaokouv pepi-
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kg miégeig P, kol Py, ZUpgoova pé 16 vopo Tou Dalton
(Ntadrov), yi& 16 y&po (y) 8& elvan:

Oiunij mizan — pepuctj mican depiov A« pepuc mico

agpiov B
P Py - Py
fl p Py PVaT
¥ Ty VT,
"Avtikataotacn:

0,4 Atm - 2m3- 273" K
T 3m3- (273 -+ 40°K
6 Atm 0,7 m3 - 277K L 1,58 Atm.
3m3. (273 + 10)°K

Arnavinen : ‘H Sk Tricon 8¢ elvon 1,58 Atm.

€) Kivnukiy Ozopia tiig Oeppotnres. ZUpgova pé
v kunTiky Becopia THs  BepudTnTas, prropolpe vV
EE‘WHUOUE &hous Tous vépous TGV TeAElwv Gepiav,
TapoBeydpevol GT1 TE popla TEOV Gepicdv PpiokovTan
% ouvexn) xivnom.

1) "Yro0zon “Apoykavipo (Avogadro). “Av dvd aé-
Pl Bpickovrar kit and tig idteg ouVDRKEG MEEDS Kai
Oy ‘Ppokpaciag kai Fyovv icoug HyKoLs, 06 Exouy tov 610
“pl(),m popiov. “ETol, £rreidn kaBe YPUIJI-lOLlOP“-" {Mol)
EXel Tov iBio dpiBud popicov [Tov GpiBud N = 6, 025 -
102 popra/Mol], érmrolodnmoTe YPOHHOUOPIO depiov,
Of {8ies ouvBfikes TriéoEws Kol Bepuokpaoias Exer TOV
1o Syko (ypaupopoptoxds GYKos).

‘O Sykos auTés OF KavOVIKES OV
760 mm Hg) eivar 22,4 Atm.

2) Méon kwnuki Evipysie popiov £vog depiov.
Omras £yope dvagbpel kai mpiv, TG popia TGV Gepiowv
KloUvtan pé Bidpopes TayUTNTES.

vBfikes (0" C xai

‘H pton xwnmikd Evipyeia Tév wopiev Exy BlveTan

a6 Ty Elowan:

l
i Exw = 3 kT
2
L
Smou: T ) &méAurn Bepuokpaoia kal k moaykdoua
OTaBepd, f) dmrola dvouddeTan otabepa tod Mnoltlpay
(Bolumann) xad iooUtar pé 1,38 - 10~ 23 joulejgrad.
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"ATd v Elowon alTh ouvdyeTtan i 1 Beppokpa-
cia (@molvtn) sivar dvdhoym pé v péoy KLVTTIKT
Evipyeia T@V popiov kabe acpiov.

3) Aino tiig mészwg vog aepiov. Katd v kivnon
TOUS T& popia TGV deplwv ouykpolovTal pé T& Toryh-
HoTa TGV Soyeiwy oTd dmoia TepiéyovTar. ‘H kpoton
aUTn elvon Ehaatiki.

"AtroTéAegpa TS ouykpoUcews efvan N HeTaPoAT
Tiis Opufis T&V popicov ToU deplou.

AnheBh : AT = m Av

‘Emrouévas, kabe popio tfaokel pid Slvapn otd Toi-
XwHo: ) =

P 4/ mdv _ m{vg =)

T At At

"Av Umohoyicope TH ocuvicTapévn TV Suvdpewy,
moU efagkoUvTal oTO Toiywux A (ox. 14 -7 oT) xai
T Srapéoope pé 1O EuPadov Tijs Emipdveias, Urohoyi-
Cope TV Trieon P ToU depiou.

Mé dvdhoyous ouAhoyiouols prropoUpe vé £Enyn-
oOopE TATIPWS ToUs vdpous TEV TeAelwv Gepicov,

oT1) ‘Opopoi.

"Atopikéd Bapog ororysion dvopddeTon 16 TrnAikov Tig
paGas Tou drdpou ToU atoiyelou mpds Té 1/12 Tiis
p&las Tou &Tdpou ToU AvBpaxa.

Moproxd Bapog ctoyeiov i fvioswg Ayetan T
TmAikov Tiis nalas Tou popiou pos 16 1/12 1fis pd-
Cos Tou &rdpou Tou dvlpaka.

I'poppodropo oroiygeiov (ouuPoAiopds grat) Aéye-
Tal paba TOoWY ypappapicov ToU otoryeiou, doo tlval
T droukd Tou Bépos.

Ipappopdpio shparog (oupPoropds Mol) Abyertan
H&a TOU OwpaTos TéowY Ypappopicov 6oo elval Té
poplakd Tou Pépos.

Ipappopoproxig dykog daepiov Aéyetan & &yxos, Tév
otoio kaTExEl TO ypaupoudpio tvds deplov owpaTos.
‘O Sykos aUtds, Smews eimope [rapdyp. 14-7 (1))
elval otabepds kai ioog npog 22,4 It of kavovikés cuv-
Onkes miéoews kai Oeppokpacias, SnAabry ot Tigon
P, = 760 mm Hg kai Bepuokpacia 0 = 0°C.

Lro0cpa tod Loschmidt (Adomir) (oupPorionds N)

p=]
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tvan & &p1Buds TGV popicov of KEHE YPAHUOUSPIO (Mol),
TOU Smreos elrape [rapdyp. 147 (1)), evan
N = 6,025 - 1023 Mopw/Mol.

. ) Kotaoratiki Eicwen tov teheiov aeplov. "Eatw
STl N ypappopdpia Evds TeAsiou epiou BpickovTal O
;QVOUlKég auvBfikes. Bpiokovtar 8nAcbn, Umo mieom
o =1 Atm xai Beppokpacia O = 0 C.

"0 Sykos ToU depiou Vo, Mol dmroTeAeiTal &mé aUTé
T ypaupoudpia, 6 slven:

Vo = 51 VMol @l

STMOU: Vg & poplakds Sykos of kavoviks oUvOTKes
=224 .

Av petaPdihope TAv Trieam, TOV SyKo kol 17 Bep-
“?Kpotsia 10U deplou oris Tipés P, Vo kad T, HITOPOULE
Y& papudoope 6 vépo Boyle - Mariotte, Gay Lus-
8¢ ko va ypdope Ty EElowon:

PV Po Yo
T To
AT T kad &méd Ty (1) mpokUTTEL:

il kiU @
T To
i Py Ve
Zrv tCigwon (2) T6 TNAiKoy —— T{i_l—_

o

glval oTa-

B:pd kad ¥ qutéd 16 duTikaBioToUHE ué T orafepd R
Tére 1y é€iowon (2) yivertan:

PV 5
— ——=17R n
T

Karagratiy idiaoon |
| El=u RT o idavikdv agpicv |
- - | -
‘H oTaBepd R dvopdletan maykdopLa agrabepa OV
Gepicyy,
— "Yrohoyiopog tijg orabepis R.
b ;
Po VMot yai P, = 1 At, VMol

‘Emeidny R - LM
To
=204 0 e T 273 grad, 8& EXOUHE:
1 Atm-224 1t 0,0821ﬂlm 5
273 grad grad
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- 2SN
| It Atm |

R = 0,0821
| grad

'Egappoyic.

1. M&a 5 g o€uyodvou PpiokeTan Umd Trieon P
= 450 torr kai Oeppokpacia 477 C. N& Umoroyiofel
O Oyxos Tis pddas aUTis Tou oEuydvou.

Avon :

XpnoipotroloUpe THV katacTaTikn Eflowon  ToV
Aepieov:

e T S S T LS

I)
Alvovranr: P = 450 torr e Atm = 0,6 Atm.
760
"Emre1bn 16 ypappopdpio Tou ofuydvou elvan m My =

= 32 g, 6 &p1fuds TGV ypappopopiwy 1), TOU TEPLE-
XeTan of pdla ofuydvou me, — 5 g, elvan:

St 2 Buiioer
Ming,l 32 g
’Emrions R = 0,0821 e,
grad

kal T =273+ 0 =273+ 47 = 320 grad.

'Avukatdotaon :
0,156 - 0,0821 -“A‘;“ . 320 grad
R grad _
Vi 0,6 Atm b2

"Anavinon: ‘O &yxos Tou 6Euyovou B elvon 6,82 It.

2. Na& Umrohoy1ofei & dpiBpos Tédv popiwy &epiou, 16
omoio PpiokeTon of ouvBiikes TiEcEws kai Beppokpaaias
P=5Atm kal 8 =100°C kai Exer dyko V =3 m3.

Avon : >

21y kataoTaTikn £Eicwon TéY deplcov:

PV =nRT Abvoupe s mpds 1:
PV
RT

'Emre1sr) P =5 Atm, V = 3 m3 = 3000 /t, R = 0,0821

]‘]:
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ItA
M T =0 273 =100+ 273 = WY K,
Erad
UTohoyiZoue 16 1:
i 5Atm 3000 496.
ItAIM
0,081 - . . 373 grad

grad

‘O &pibuds Emoptvas TGV ypaupopopiny (Mol)
oy {médpyouwy o aitd 16 dipio elvar 496.

Emaisny of k&0e ypoupopdpio Umapxoww N

© 6,025 . 1023 pépia, T6 olvoro TV poploov, ToU
Undpyour 076 ddpio autd, B4 elvar 496 - 6,025 - 102
=3.1027 pépia.

) Meraforn tijc mukvotnrag acpiov pé Ty micon
Kui ) Ogppokpasia. "Fortw OTL W péla m depiov
Karéye Syko V Umé Trieon P kai &irdhuTn Bepuokpagia

- 'H TrukvéTnTa Tou depiou B& elvat:

, M)
V

To {810 dépio B4 Exer Gyko V., Otav Of cquﬁVKES

Méoeeys kaf Bepuokpaalias elvan kavovikes (Po kad Fo),

n B¢ TUKVOTTITA TOU P, B& Elvan:

m (2)
Yo i
i
‘Amd 16 vépo Tédwv Boyle - Mariotte, Gay - Lussac
B ExopE:
PV, __PO Vo A
T Tig
-
i 3)
P T

"Aré Tis tEiocoers (1) xai (3) TPOKUTITEL &1
m P T,

BT

kel &u AdPoupe Urrdwn kai T (2) yivetal:

Tl
s e

"Aré ThY Efiowon aUTr TROKUTITEL OTL T TTUKVO-

WnionoBrke amod 1o ivotirouto EknmaiSeuTikrg MoAmkrg
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TTa TGOV depicov peTaBdiheTan, STav HeTaPaAAovTal
) wieon xai 1y Geppokpacier.

"E@uppoyii. Zé kavovikés ouvBifikes, 1) TukvdTTTA TOU
&ryoaaipikou  Gépar elvar: p — 1,29 kg/m3.

N& UmrohoyioBel 1) mukvdTnTa ToU &épa of Tricon
P — 5 Atm kai Bsppokpaaia 27° C.

Aven :
‘H mukvdtnTa p Ppioketan &md ThH EEicwon:
P
=

"AvTikafioToupe

P15 pi b A P, — A

m3
o= 2735k
T =273+0 =273+ 27 = 300°K «xaod
Exoupe:
5 =T ab kg SAtm- 273K kg,.

md 1 Am-3000K ' m?
"Amavinen : ‘H rukvétnTa ToU dépa of Trieon 5 Atm

xal Beppokpacia 27° C 0 elvan 5,87 kg/m?.

WnionoBnke amod 1o ivotirouto EknmaiSeuTikrg MoAmkrg



KEDAAATIO AEKATO TIEMIITO
OEPMIAOMETPIA

‘H OepuibopeTpia doyohelTal Pogika pE THY pé-
Tpnon s feppoTnTas.

Ocppotnra sival, ETrs GVaEpTE kol oTHY TApd-
Ypage 13 .2, wé& popen Evepyelas. ‘Erropéves, HIro-
POUV v& ypnoitomoinfoly yik T1 péTpnon NS o po-
VaGes épyou (Joule, erg, kpm, kWh K AT ).

"E§umrnpeTel, Spws, va kofopicoupe pid vea povada
Y& 1 BepudTnTa, THY Omola OvOpaGouHE Ocppida
(calorie).

Ozppida (cal) sivar 16 mosdv tilg G!:ppf)tt]tag'ﬂol:}
Iperatetan va S00st of 1 g vepol Grograypivov yua v
Gvifey i Ocppoxpacia tov and 14,5° C atoig 155" C
(BnAady kara 1 grad).

TToAhamAdoia povéba Tfs Bepuidas elvar 1) Xi1Alo-
Bepisa (keal).

15.1 OEMEAIQAHE NOMOZ THZ OEPMIAOME-
TPIAZ

"Av o Eval oGP TIPOTQENOUNE EVE 000 Brpuc’)"'rn-rag
Q aE&vel 7 Beppokpacia Tou 0 kard A0 Bai?uogg. ’

‘O Bepehiddng vopos TS OepidopeTpias 7\EEI_ o;n r(_)
To66 tiig Ocppottag mod mpimel v npootedel i vé
d‘Pﬂlpzﬂci ané fva oopa yra va adgnosl i va .":luttm()'m
i Ocppokpaocia tov katd AO Pabpoic, eival dvdloyt: npog
"l pala tob odpatog m Kai avahoyo npog tiv eitnemn
il #Larrwon tiic Oecppoxpasiag, avrioTor .

‘0 vépos aUTds dmodiSetar pé Ty Efiowon:

‘[ Oepelrdns Nopog | (1)

L Q=cm 40 tijc @eppudopctpiag !

‘O guvteheoThs ¢ dvopddetar ek OeppotnTa Kai
Hvor g oTafepd, | omola  EEapratal and to6 VMKd
b gmpatos.

*Av Aooupe T E€iocon (1) Cs TPOS €, TPOKUTTTEL:

Q
m AD

Dok . . : ' .
WnionoiBrke amod To ivotirouto EknmaiSeuTtikrg MoAmkrg
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Kepahao 15. Ogpuidopctpia

"Av m = 1 g kai AO = 1 grad, T6Te :

Zuverrdys, 1 eibkd) Oeppétnta obpoteg loodrar apr-

— Q
lg-1grad

Opnuikdg pé 6 noad tijg Oeppotnrag mob yparaleton

va d00eT of 1 g tol ahpatog yid va adEnbel 1 Ocppokpa-
oia tov Katd 1 grad.

— Movada cidiiic Beppotnrac.

Ztov  TMivaka

NMINAKAEL 15.1

Kai DypdvV copdatov

- L

Eidikic Ocppotnteg otepeidy

15-1-1 dvaypbagovran oi eibixés

OepudTnTES pEpIKGY CwpdTwv.

15 .2 ©@EPMOXQPHTIKOTHTA ZQMATOZ (K)

"Ovopalope Osppoyopnrikdétnta schpatog K 1o yivo-
pevo tijg palag tob obpatog m &ni tiv idikn Oeppo-
mtd tov c. AnAadn:

Ki=rpiic

"Av oty Bepehiiodn éflowon Tiis OepuiBopeTpios

0 —

m ¢ AD dvtikaTaotiooupe me = K, 6& #xoupe:

RS N K

A0

"Eotw 6T of fva odpa TpoobéToupe Togd Beppo-
™Tas Q Téoo, dote vé aUfnbel 1) Oeppokpacia Tou =
koatd AO = 1 grad.

Tide

A
1 grad

‘Emroptves, 1) BeppoywpnTikéTnTa adpatos iooUTal
&pifunTiKG, pé 16 Togd Tiis OeppdTnTas ol Ypeid-
Leton Eva odua yik va abfnbel ) Beppoxpacia Tou

katd 1 grad.

WneionoBnke amod 1o ivotirouto EknmaiSeuTikrg MoAmkig

“Av Q ) | 1 (A 1 : EiSikn Ei&ikn
Vv = lcal, m=1g kal = 1 grac ~ BepuoT. o BeppoT.
2ua keal 28y keal
o, Q 1 cal kg . grad kg . grad
O Exoupe : c= — = -.
m A0 l1g-1grad
: 4 MoAuPBos 0,031 |'Opeixar. | 0,093
‘Etropéveos, mid povdda eibikis feppotnTas elven 1
" Aeukoyp. 0,032 | Zidnpos | 0,110
1 cal
g - grad & ‘Yépdpy. 0,033 TMayos 0,5
e ) . g . 1 kcal “A 0,055 Nepd 1
Mrropei &rions vé ypnotpomoinfel 1) povdda ity PR 3 il
kg - grad Xahkés | 0,091 | Ovémv. | 0,58
216 ovotnua S. I 7 povédda elbixiis BeppoTnTas *Apyihio 0,214 Fuahi 0,19
elvan: Joule/kg - grad. = ] | =
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"Eto1, éoo mod peydAn elval 1 fepHOY WPNTIKOTN T
ToU odpaTos, Téo0 TG TTOAAT BepuoTnTA XperdleTan
Y& vk alfnBel 1) Bepuokpacia TOV kaTd fva Pobdud.
Mé sAha Aoyl 600 peyaldver 1) OeppoywpnTIKOTITE
o0 ahpateg, tooe mo dvekola Ocppaiveral. )

XapakTnpioTikd eval 16 yeyovds 6T TO VEPO EXEL
TOAY peyahUTepn eibiky BepuoTnTa &mo TOMS GAAa
SOuaTa kad Yt alTéd 1 BepuOY PN TIKOTT TA TV (3:1—
Aaoody elvan ueyddn. "Etor é€nyeitan T yeyovos o1
BUUKO?\éTEpc BeppaiveTan xai BUTKOAOTEPX YuxeTal 1
bhaoox oxeTIKG pé TNV Enpd.

Ynueimon : "Av, dvti yi& fva odpe, EXOUKE ToAA&
SpaTe, Trou droTeAoly Eva ouoTnHa, f OAIkT) Beppo-
XwpnTikétnTta K elvan fon pé 1o abpoiopa TGV Bepuo-
XOpnTiKo T Twy TGV gwpdTwy ToU GUOTHHATOS

K=K +K+K.o

15.3 GEPMIAOMETPA

Té GeppiBopeTpa elvan CUOKEVES, ué Tis omoles pe-
Tpolpe mood OsppdTnTas Kol eiBIKES BeppoTNTES 0w~
Hérreov,

Meprypagiy. Té OepuBopeTpo GToTEAETTAL d-rrc';’ Eva
oxeio A (ox. 15 - 3 @), mou TomofeTEiTal uém‘x ot Eva
&o Soyeio D pé yuahva S1TTAG TOIYWHATC FW?:pyu-
PLubva kail EowTEPIKG KEVA. Té Boyeio A U'I‘F]p‘l(;ﬁ"l‘al
Of @eAAd @ kai TS EwTepiké Boxeio D okeTTGleTan
briong pé peARS. g

Mé Tév TpdTro aliTd BlooaiZeTa 1) OeppiKd poveen
b Soysiov A.

Eqpeiwon : “Eva odua povaveTal BepuIKd, 67{;\: Efév
Huon Buvarrd v Tréper & T6 YUpw X@pO, SAA oUTE
Kai v Sdoel o’ alTov, BeppoTnTA. , Y o fen

Z16 Boyelo A TomoBeTOUME pi& TOOOTNTX ’\'Epou e i e
&TFDOTC!YLIE'UOU. “Eva BeppopeTpo © pas 5EiXVEl' ™ GEP"

Hokpaoiar 0, dvds pé Tov avadevtipe A duaBeuou,ue ™
VEpd, oTe vd TeTUXOUME TNV B feppokpacia o ) = 87 0 o
8\ 1 pdla Tou. O._O e O O

«) Métpnon eidikijg Ocppotnrag pé T pibodo tdv = E| 4
Mevyparoy. “Eote 6T BU6 copata I kal Z, (o¥.
15.3 B) elvan Beppixd poveptva &mod 1o Yl'.lpo)' yopo
kel &11 pmropolv vé &uToAAdEouy Tood eEPI'JOTT]'lI'Ctg.
"Av 1) Beppokpacia ©, Tou ooRAToS I, elvar o peydAn Ty, 15.3 6,

@ >9, ® & >6>0,

WnionoiBrke amod To ivotirouto EknmaiSeuTikrg MoAmkrg
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amd T Oepupokpacia 0, ToU ochpatos T, TéHTE, Eva
mood BeppoTnTas Q petagépeTon dmd TS ohpa X, oTo
odpa I,, pé dmoTéAeoua TO oddua X, v wuy el kad T
odua X, v Beppavlel. Tehikd, Smws ¢alveton oTd
oxfina 153 B (B), kai T& 8ud odpara 8& &mokTn-
oouv TN iBia Beppokpacia 0, ) omoia PpiokeTan dvd-
ueoa otis Beppokpacies 0, kai 0,.

Mé& v meplmrwot) pas ioxter 811 : 16 mood tiig
Ocppdtnrag mob Eyace to odpa X,, civar ico pé 16 mooo
tijg Oeppidtnrag mod nijpe 16 odpa I,.

“Av my, ¢, elvan | pdla kal 1y eiBikn BeppodTnTa TOU
gwpatos X, kal my, ¢y 1) péla kad 1) eibikn GeppédTnTa
TOU oopaTos L), 0& Eyoupe:

TTogd BepudTnTas mol Exaoe TOo Sua:

Ly =mpc (8, —9)
kai Tood GepuodTnTas TTOU THpe TO oddua:
Iy = myc, (0—10,).

"AMG T& Bud alTd TTood Tpétrel vé elvan Toa,
‘Emropévess:

myey (01— 0) = myc; (0—021i (1)

‘H péfobog Tév perypdreov otnpiletan oty E§icwon
auTth. "Eotw &1 Béhoupe vé petpriooupe ThHY ek
BepudTnTa TOU Yohkou Cu pé Eva Deppubopetpo Beppo-
ywpnTikéTnTas K.

TMadpvoupe wid péla yahkoU meu kal 71 Beppad-
voupe gt Beppokpacia 0.

To BeppdueTpo ToU BepBopétpou Sefyvel Beppokpe-
ola 0y, pikpdTEpn &mod T1) Beppokpacia 6.

BaGoupe 16 koppdTi ToU YoAkoU pioa oTé vepd
ToU OepuibopéTpou. Mé Tédv dvabdeutripa ESiodvoups
TN Bepuokpaoia Tou pelypotos: vepd OepuiBopéTpou -
XOAKOS.

"Eotw &m0 elvan ) TeAikr| Bepuokpacio ToU pefypo-
ToS. ZUpguwva pé Thv Eflowon (1), B& Exoupe:

My Cou (91 = 0) K (0 5 01)'

‘Emropéveos, 1 elbikn BeppdTnTa ToU xoaAkoU SiveTon

&md Thv Eflowon:

4 K (0 —0,)
Cou = mCu (91 —26) (2)

WneionoBnke amod 1o ivotirouto EknmaiSeuTikrg MoAmkrg
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B) Eipeon tijg Oeppoyopnrikdmrag Ocppidopétpov.

"Egappoyéc. . ol

1. "Eva BepuiBdpetpo Beixver Beppokpaaia ) = 20
C. ©eppaivoupe vepd pddas m = 50 g on Beppokpooia
b = 80" C kai 16 piyvoupe péoa oTéd Bepr1BopeTpoO.

Téte, 1 Oepuokpacic ToU OepulSopéTpoU  yivETal
W= 58 0> )

N& UmrooyioBel 1) BepuoywpnTIKOTNTX TOU Beppi-
aouéTpou_

Aben:

"Eorteo K 1 {nroUpevn BepuoywpnTIKOTNTA TOU
BepiBopéTpou.

Té Tocd Tis feppdTnTas, TOU TiipE TO Bepmbo-
HeTpo dmrd T& 50 g BeppoU vepou, elval:

K (0—0)) ¢

& 16 mood Tiis BeppédTnTES TOU EBCTAV T& 50 g vepol
80° C o18 BepubopeTpo efvean:

m ci,0 (05— 9) (@)
"E€iocovoupe Tis (1) xal (2) kal £Koupe:

K (A —0,) = m cuzo (B, =)
m €0 (02 = 0) _

n K=
00,
"Avuikatactacn :
50g-1- . (80—25) grad)
K. & prad L = 550 cal/grad.

5 grad

Inpeioan. Mé v Topamdve uéfoBo Ppiokoupe
1 Beppoycopn TIKSTN T TOU BEpIBOHETPOY, 6on HTav
TTPW piGoupe T& 50 g vepou. Agv elvan Spcws eUkoAo v&
Smropaxpuvoups & 50 g vepoU &md T8 BepuiBueTpo
HETE Ty péTpnon TS eeppoxpr]TlKOTT]TC(S Tou. N alitd

Privoupe ptoa T vepd kal Abpe &1 1) BepuoxcopnT 1K~

™Ta ToU GepuiBopétpou elvan avTh TOU elye (550
Cal/grad) alv TH BeppoywpnTIKGTNTA TV 50g ve-
Poy, 1 &mrola elvau:

Kup — me — 50 g - 1 cal/g - grad — 50 cal/grad.

"Evot 1O BepuiBOUETPO, HETS TT| pétpnomn, 0& Exe
XwpnrikétnTa: 550 + 50 = 600 cal/grad.

WnionoBrke amod 1o ivotirouto EknmaiSeuTikrg MoAmkrg
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2. Z¢ BepudopeTpo BeppoywpnTikdTnTas K = 600
cal/grad xoi &pyixiis Beppoxpacias 0, = 20° C Tomobe-
Toupe okpa pados m = 100 g kai Beppokpacios @ =
100° C. Meta Thv &lowon T&dv Beppokpagidv, T
pelypa &mmoktd& Beppokpacia 0 = 22° C.

Né& UrroAoyiofei 1) eibikr) OepudTnTa TOU OO UATOS.

Avon :
ZUppoove uE Tév TUTTO (2) Ths Trapaypdeou 15 - 3(a)
: K (0 —0,)
EYOULE :  Cx = -
m (0, - 0)
"Avrikatdactacn) :
al
600 ™. . (22— 20) grad
rad :
gL re ~osa—
100 g - (100 — 22) grad g - grad

15 -4 ATOMIKH ©EPMOTHTA — NOMOZ DULONG
KAl PETIT

Té ywouevo ToUu ypappoatduou (grat) Evos oror-
xefou £l THv elbikn) GepudTnTd Tou, dvopdlETal dto-
ki Oeppotnra.

l Ka= Adc
omou: Ka 7 &ropikr) BepudtnTa ToU oToryxeiou, o
cal/grad, A T6 ypauuodTopo ToU oToixeiou of grat,
kai ¢ 1) eidikn) BeppoTnTa TOU oTOoKEioU, Of cal / g - grad.

‘O vépos Dulong kai Petit Aéer 671, o) ouvnfn
Bepuokpacia 7 droukr) BepuoTnTa elvan oTafepry kal
€xel Tipt) epiou fon pé 6 cal/grad.

Ztov [Mivaka 154 -1 dvaypdeovTar yi& mapd-
Serypa ol dropikés BepudTnTES Oplopéveoy oTOrKEIWV.

MINAKAZ

15-4.1.

‘Atopukig Oeppotnteg stoyciov

—
Mpaupo- | Eisikf *Atopikil
Zroiyeio | dropo OeppdT. BeppoT.
g cal/g- grad | cal/grad
Pt 195 0,032 6,24
Cu 63,5 0,093 5.9
Fe 56 0,110 6,16
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KEBAAAIO AEKATO EKTO

METABOAH THE ®YIIKHE KATALTALEQX
TON TOMATON

6.1 THEH - TH=H

‘H perdPaon Evéds cmupatos Gmo T oTEpET) TTTV
bypny koTdoToon dvouddeTal THEN, EVG TO dvTioTpogod
™S SvopdleTar TREN.

) Meipapa. 27 fva SokipaoTIKO YUSAIVO CWATIVA
A (ox. 16 - 1 &) TomobeToUpe kpuoTaAAIKN vagBahivn
ko rapakohouBolue 1) peTaPolr Ths BspuOKpGUidS ™s
HE 6 BepuodpeTpo 0. TomrofeToupe TO TWATVA ot (egTO
Veps Bepuokpacias 100" C kal onpelovoupe Tig tvBeiers
t 1oy xpovopétpou X kai Tou BepuopéTpoy 0.

"Etol oxnuaTifovpe Th Ypopikny TOpEGTAOT TOU
O¥fuaros 16 - 1B, pé T Ponfeia Tiis otrolag Trapa-
kohouBoUpe v EEEAIEN TOU ganvoptvou. :

16 Tpfipa AB Tiis kaprUAns, 7 Geprokpacia abé-
Vel pé 16 ypovo. Tpdyuar, T6 LeoTtd vepod Biver oTiy
KpuoTadhiky vogpdahivn BeppdTnTa, 1) omola Tiis dve-
Page T Bepuoxpacia, ocUpguva pé TO QepeAlndn vopo
Tijs OepmibopeTpias:

Q = me Al

216 Tpfipa BT 1) feppokpacia mrapapéver oTabept)
OToUs 80°C, map’ 4T 16 LeaTd vepd auvexilel va Bivel
eEPuéTn‘rot ot1) vagBahiivn.

Anhabr) €66 Btv dkohouBeitan & vouos Tiis Oepui-
OpeTpias.

‘H mapatfpnon, Spws, Seixver 6T 1 vagBahivn
EKHUT] T oTiyun dpyiler va hewdver (viketan). "Emions
“uPuTn,pouus 811 of Bho TS YpOVIKO SidoTnpa amod
s g tr ouvuTrdpyel 1 oTeper kai T Uypn @don THs
Vagbaiivns.

Mévo petd T ypovikr) oTiypn tr, STav Exel AEIQTEl
QAH 7| kpuoToAAikn vagbahivn, 7 fepuokpaocia Ts
Uypis vagBoivns dpyiger vé dvePaivel (THApa TA).

"Av Tdpa WiEoupe TO BOXEIO HE T vEpo, N UypT)
VagBohivn 6& dpyioel va dmoPaiiel BeppoTnTa 0TO
TepiBéAov (Woyetan). “ETon 1) Bepuokpaoia droroubel
Ty kapuAn ToU oxfuatos 16-1y. ZTiAv dpyn, 016
Tufjua AT, ) Uypry vagBahivn yoxetal. Mohig @baae

KpuotaAny
vapdahivy

Iyx. 16.1a.
ThEn kpuotarAikis vapbadivns.

e A
B Ik i
a0 e e e e e
o
/
A —
it tir t
Eyx. 16-1.

MetaPorn Tits Beppokpacias vapbarivng oy
BepuaiveTon pé oTabepd pubud of ouvdprnon
pé TO Ypdvo.
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aTovs 80°C, éupavifovtar oi mpdTol kpUaTeAAo! va-
bativns (oTepeotroeitan). ApxiZer Emopéves 16 @ai-
vopevo tilg miifemg, TO dmoio Siapkel 6Ao TO ypovikd
SiaoTnua o tr s ta. 2T BidoTnUa oUTé GroPdh-
Lev 1 vaglarivy Ocppdtnra 616 nempaddlov, yopic va
Ehattoverar i) Beppokpasia kol ouvutépyer 1 Uypn
kai oTeper) paon. Téhos, Stav 8An 1) Uypn vagbaiivn
yiver kpuoTahhikn (onueio B), fy Beppokpacia dpyilel
V& EAATTOVETAL.

Mé Bdon Tis Toapoarnpnioss alTés WTTOpoUHE V&
Sratutrcoooupe ToUs vopous, ol drroiol &gopouv THY
THEN Kl TNHEN TéV.owPdTWY.

1) "Orav Eve xabopd oteped odpa Ppioksrar katm
and v idwa iEotepki] nicon, txetar of dplopévy
Ocppoxpacio. "H Beppokpaoia alrh tEaptdran &md T6
odpa, kal youTd elvan mid otabepd, Tow T6 YopakTn-
piger xad  dvopddetan Beppokpasia thitog 1) onueio
méeme.

2) L’ 6ho 16 draotnpa, nod yivetar | thEn Kai ovve-

napyer | otepen) kai Oypr) @don, 1) Ocppokpasio nopa- 8
péver otabept) xai ion wpog ) Ocppokpacio thiewc. N

3) Té bypd odpa orzpeonorcitor atijv idia Oeppoxpa- A
oia ol Dyponoweitar, dnhadi] 1o onpeio tHEeng sivar 16 Fep

ido pé w6 onpelo nffewg, drav N FEotepkn micon
tivar 1N b, Ey. 16-17.

B) Aevbavovoa Ocppommra tigems. "Omaws eibape 010 MetaBors Tiis Bepuokpaoias s vaghahl
TponyoUuevo Telpaua, o’ SAn T Sidpkeaia Tiis THEews VNS TOU yixetan i otadepd  puBud OF
1 Bepuokpacia Bév alfdver, podovéTi Tpooeépoupe Oep- SRPARINEN, e e ypdva;
uoTNTA 0TS odpa. ‘H BepudTtnTa aUTh, TOU TpooQé-
poupe, ¥peialeTal yid va dAAGSe 1) katdoTaon Tol
OWPOTOS.

Té mood s BepudTnTas ToU YpeiddeTal yid vé
Asidoouv m ypapudpia & 16 adua, evar dvdhoyo
wpds TN pala Tou m. AnAadn:

iQr'Am ! (1)

‘O ovvieheotilc A dvopaletar eidiki 1 havbavovoa
Beppotnre titemg kol tfaptaTarl &md 16 odpa. .

Eme1dfy: A = %— , & m = 1kg, Tbre:

Q
1 kg
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‘Ermropévaeas, wopoUpe vé TroupE OTl, 1 ravlavovow
Bﬁpm',mm mEemg £vog chpatog leovtal aplpnuka
e 16 rocd tiic Osppétnrag mov yprialetar va ol
% 1 kg qitob Y16 vi AolGoEL

‘H AavBdvouoa OeppdTnTa petpiéTan ouviifios oé:
keal kg cal/g kai o160 oUotnua S.1. o Joule/kg.

Ty, §) AavBdvousa BepudrnTa THEEws TOU TEYOU
fvar 80 koal/kg.

Enpeimon. T mood Tiis BepuotnTas, TToU TraipvEl
o oTeped y1& vé Uypotromnel, dmobideTal SAOKAN PO
TTS TrepiBaiiov, dTav TO odua OTEPEOTIOIETTAL.

¥) Ozpidopstpo Laplace - Lavoisier. Mé 10 8eppo-
ETpo  aTd HTTOPOUPE VG TTPOCTIOPICOVLE Tis €iSikés
eEPl-léTnTe; TGV CWPATWY, XPTTIHOTIOIVTOS 16 Qai-
Yduevo TTs TREEWS Tou TTdyou.

Hepiypagi. "AmoTeheitarl dmd Tpia Boyela A A
1?“'{ Ay (ox. 16 -18). "Avdueoa oT1éd Boxeia A kai A,
Udpyel Tréyos, 6 droios Acidvel. T vepd yuvetal &To
0 swhfva §,. TT6 ¥dpo dvipesa oTa Soyeia Aj ket
A, TomoBereitan ¢rriong réyos, & omolos PpiokeTa ok
BEPUOKpchioc 0°C, &gou mepIPaAieTal GO TTé&yo TrouU
?‘E'f—b\ffl. T Boyein A, eival Bepuikd Lovewpévo &TTo Tov
EEWTEPIKC') ¥Gpo, ETEIST) TEpIPAAAeTal &réd TOV YO
ToU Boysiou A, kai 0TS Tdvw pépos UTEpXEL PEANDS.

314 Soyeio A; TomoleToUpE TO GG, TOU omoiou
i) Jupe v& peTpricoups THY £ibikn) GepuoTnTA

Méitpnon. "Eortw mp ) péla TOU owHATOS ToU
Ohope vax peTpriooupe TTv elbikn TOU fepuoTnTA )
Otppaivoupe 6 odpa o Beppoxpaoia 6 ) 0 kai 10
ToTmofeToupe 0Té BoyEio A3. TO odua YUyETal o)
Eppokpaoia 07 C kal Aeidover & Tréyos 0TO BOYEID A,.

ETpoupe TH péda m Tou Téyou ou EAeiwat, Luyi-

WTas TO vEpd TOU Aelcopévou TT&YOU, TTOU pEEL IO Yy. 16:16. =

oxeio A OepuBopetpo Laplace - Lavoisier.
4

"Yrokoytopos tiij £idikilc Beppotnrag edPaToS. To
T4 Tiis BepudTnTas, mou Bivel oTéV Tayo TOU &o-
Xelou A, 16 o@pa I, kabds ywuyxeTan &rd Tous 0 oTous
0° C, evar:

Q mg cg 0.
Té wood Moy Tijpe & whyos elval:
Q=mhk

WnionoBrke amod 1o ivotirouto EknmaibeuTikrg MoAmkrg
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émou: A 1) eidikn BeppoTnTar THEEws Tou Tayou. Ta
ook Q, kai Q, elvan ioa. ‘Emopéves:

mpex@ = mki 7

[

Cr =

mi
mz 0 ‘
!

*Av .. elven my = 200 g, 0 = 20 grad, m = 10 g,
tre1dn) A = 80 cal/g, 6& Exouvpe:

Cp = Os - Shcely 0,2 cal/g - grad.
200 g - 20 grad

*Egappoyi. "Avaueryviovten 100 g vepou Bepupokpa-
olas 40°C kai Oplopévn pdda mayou Beppoxpaoias
0° C. N& UrrohoyioBel 1 TeEAIKT) kaTdoTaon Tou pelypa-
Tos, &Tav N péda Tou éyou elvan: a) 60 g kai B) 30 g.

Abon :

"Otav Exoupe v& AUogoupe TéTolx TrpoPAnpaTa ué
pelypara mwayou kai vepoU, wpémel TpdTa v EgeTa-
gope, piTws TO Tood BeppdTnTas ToU &moPdAiel TO
VEPS, &Tav WuxeTal, Bty ETapkel yid v Aeicooel OAn Thv
MOoOTNTA TOU TAYOU.

"Av oupPaivel aUTd, TO dmoTéAeopa B4 elvar 0T
Téhos (6Tav yiver 1) EElowon T Bepuokpacidv) va
éyoue Beppoxpacia 0°C kai pelypa vepou kai mrayou.

*AxoAouBoUpe 1) pefoBoloyia rou Treptypdyape Kai
EXOHE:

1) Té6 dmoPoaAdduevo ood BepudTnTas KaTtd THV
E\dTTwon  Tis  Oepuokpagias  muyy = 100g  &mwd
0 = 40° otous 0°C O& elvan:

miyg Chyp 0 = 100g-1 - cal - 40 grad =
g - grad

= 4000 cal.

2) "Av x elven 1| pdda ToU Tréyou ToU Aelcdovel pé
) BeppoTnTa Q = 4000 cal, & Exoupe:

0=xl
6émrou: A elvan 1) elikr) BeppoTnTa TnEews wéyou= 80
cal/g.
‘Emropéveds: X = o O L = 50g,
A 80 cal/g
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AlgmioTdveTan £To1 &T1 gTHY TPWTN TEpiTITLON
8 Aerchuer Ghos & mayos, dpa 1) TeEMkT Bepuoxpasia
ToU peiyparos, 84 elvan 0°C kai 84 Umrapyouv oTd
bebypa réyos 60 — 50 — 10g kai vepd 50 -+ 100
= 1505

"Otav ) pdda ToU Tyou £lval HIKPOTEPT &mréd 50 g,
Tx. 30 g, émws oTh Belrepn mepimTLON, T6 TPO-
BAnua Avveron s E€fis:

"Eotw y 1| TeAkn) Beppokpacia TOU pElypaTos.
AVTH 1) Bepuokpacia 86 elven peyahUTepn GTTO undev
aBpous.

Té oo s BepudTnTas, ToU Biver 1) paGa Miyg =
100 g, &rav 1 Bepuokpaoia Tou EAaTT@VETAI &ro 0
208 ¢ oTols y Pabuois, eivar:

Q, = mus0 exzo (0—y)

Té 1006 THs BepudtnTas TOU Traipvel O TAYOS

Y& v Aewdoer elval:
05 = Mpuy A
W& 16 Tood T BeppoTnTas, Té dmoio Taipvel 6
VEpS Trow TrpofiABe &mé TG AeiaIno ToU TAYoU, YiX
V& aUEnBel 7 Bepuokpaoia Tou &mé 07 C aToUs y pad-
Hovs, elvan:
Q3 = Myay CH20 Y
Ewaidn: @, = Q, | Q3 0& ExOUME:
mﬂzo CH20 (B—y) = Mpguy ;\, + Mpay CH20 y
Alvoupe s Tpos y Kai £xoupe:

M50 CHao U — Mrey A

y ——
(muo0 -+ Myay) CH20
‘Avuikataotaon :
cal
100g-1- 2 40grad—30g- 80

g - grad A VELEY

s s

(1004 30) g~ ara

=12,3°C.

Amavinen: Ty TEAKT KATAOTAOM TS pelypx
86 yiver vepd Beppoxpacios 12,37 C.

8) Merapori] tob dywov Katd TV mén xai mnén.
Karé Ty mriEn tédw Uypév & yros pikpaiver. "Etal f
OTeper) @dom ExEl O LEYEAT TUKVOTATE &Trd TNV

WnionoiBrke amod To ivotirouto EknmaibeuTtikrg MoAmkrg
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Uypn, pé dmoTéAeopa ol oTepeol kpUoToAAol ToU &n-
mioupyoUvtal, v& katePaivouv oTéy mubpéva ToU
Boyeiou.

‘H xapmUAn ToU oxnparos 16 - 1€ pds Sefyver v
peTaPoAr] ToU Oykou odmuatos pé TH Bepuokpaoic.

"E€aipeon dmoTehel 16 vepd. "Etol, Stav T6 vepd yi-
Vel Tayos, 6 Sykos Tou yiveTal peyahUTepos &md TV
OYKO TOU VEPOU Kai ETTOMEVES 1] TTUKVOTNTE Tou Tid
pikpn. AmoTéAeopa alTou elvan &Ti & Téyos mévToTe
émtiTrAtel oTO vepd Beppokpacias 07 C.

‘H kapmiAn ToU oxnpatos 16 - 1 o1 pds Siva &
elkova ToU TpoTroU ToU peTaPdAieTal & Sykos Tou
VEpoU gf guvdpTnon ué T feppokpacia.

Iqpeiomon : 1My dvopadn SiaoToAr) ToU vepoU xkai
a1d yeyovds &1 kat’ EEaipean & é&yos elvar AtydTepo
TUKVOS Ao TO VEPG O@eideTan ) {w1) oTédy TAqurTn
pas. To vepd glvan md mukvd atols 4° C. "Av Emopéveas
& pala vepou ot Bdhacoa &rokThoEl Beppokpaoia
4°C, yiveron mo Uk &Tré 16 UTéAorTo VEPS Brago-
peTIKfis Beppokpaaias, ToU THY TrepIPdAAel, kal TOTE 1
pala autn PubifeTan doo MO YounAd upmopsl. “ETol
oryd-o1yd TO vepd oTd Pubd Tis Bdhacoas &mokTd
Bepuokpacia 4° C. TS vepd oThv Emigdveia Tiis OdAac-
oas ptropel va BeppovBel Tdvw &md 4° C 1) vd uy el
K&Tw amd 4° C 7 kal vé& ylver méyos, & dmolos, &mreos
eimape, EmmAel aTo vepd 0°C. ‘O PuBds Suws 84 Exa
mavtoTe aTabepr) Geppokpaoia 4°C, oty dmola dva-
TTUxOnkav of mpdTol fwikol dpyoviouol kai dpyioe
1 Cwr) oTév AV TN pas.

“Av 16 vepd drohoubouae Tols kavovikous vopous, B
Ermrpemre O mayos 0°C vé fTav mo UKV o TO vepod
omolaodnmote Bepuokpacias, kal érol 8& PubiléTav,
omote O mubutvas Tiis BéAacoas B& fiTav wd EkTaon
ME aicvious Trdyous. Mé TéToles ouvlijkes, 1) dvdirTuEn
Loofis, Omws auTh) moU Umdpyel oTOV TAQVTH uas,
64 fTav paAdov dbuvarn.

£) Metafori) tod onpeiov thtemg pé v iEoteprn
migon. ‘H E§wTepiks) mieon petaPddier 16 onueio Th-
Eews, GAAG 1) petaPoln) auTh elvar oAU pikpt). “Etol
& LY. f) GTpoopaipiky) wigon &mé 1 Atm yive 2 Atm,
Té anpeio TM§ews ToU Tayou petaPdiietar &md 0° C
aTtous — 0,0074° C.

leviké, Otav oufnbei #) mieon, 76 onpeio THEews

v C(YD'*\ u;ﬁﬂ_"l

i‘LE—DE“j lp_qcﬂ\ 3

Inpeto tnEewg e

Ex. 16-1¢.
MetafoAry ToU Oykou opatos, oTis ﬁof
gdaers (oTeper), Uypn) of ouvdptnon pé T
Oeppokpaocia.

v
aom
Trepet 950 =
— | )
| s QC}_ ~
A,
ot 4% e
Iy. 16-1 ot.

MeTaPory ToU ykou Tou vepoU oaTis BU
aoels (oTeper), Uypn) of cuvdptnon pé T
Bepuokpaoia.
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rlvetal peyodUTepo, dv & Syxos ToU oTepeol elvan pi-
KpoTepog dmmd Tov Gyko ToU Uypou. ZTOV T&yo 6uw§l y_nmg;:w
ol & &ykos Tou elvan peyahuTepos &md TéV Syko Tou
YEpol, &mé 16 bmroio poijAbe, T¢ onueio ThEws Yi-
VETan jukpdTepo.

Meiporparring, adTd propolue vé 16 dmobei§oupe s
s
Maipuope wié koAdva Téyou kai 11 otnpilope of
V6 tmroomplymeta A kai T (o, 16 - 12). SuvBtoue
9Tis Bud &kpes AeTTTOU gUppaTos peydho PApos B.
TomoBetolue 16 oUpua kai T6 Bépos, Gmas gaiveTal
9T oyfipa. Té ouppa éfaokel oTh Géon H Tis Ko-

Wvas ol Thyou Ticon kal & mwyos Aewwver, yioTi Ty 16-1L
T0 onueio TiEews oAV TriEoT) TOU GUPHATOS EVAL TIO Ty gypua wou xpatd 16 Pépos B, mepud
XaumAG &mé T Beppokpacia 0° C, oThv dmoia Ppi- v Twayo Ywpls vk Komel fi koAdve.

OkeTan & Trdyos. Mé T Aeioipo Tou Ty, T6 oUpRa
Tpoywpel pfoa oTdv Twhyo, Omws aiveTal oTO ON-
Yo ¥, Tote 1O vepd, TOU TrOpEPEIVE TTEVOD amd TO
YWppa kad oY TPOEPYETAL QTTO 16 Aflwpévo TEYO,
Svayfvetan wéyos, yrati Tépa ETayEe T6 OUPHX V&
Caower Trigam.

Té Teikd SmoTéheopa 86 elvon, 6TI PETE OPIOHEVO
Xpdvo Td oUppa G Exel Trepdoel GASKANPT THY KOAWVA
Tog éyou, T omola Spews Bév BG koTrel.

oT) Enpelo milemg Siadvpdtov. “Av of fva Uypd
Sicdigope kémrola EAAN otiola, TéTE Té ompeio M-
§EWS EAQTTCOVETAL.

Té poivdpevo aitd SvopddeTal KPLOTKOTIE kai 7
E)\QTTc.osn auTh elvon Téoo M6 peydAn, 600 MO HE-
Y&An elven 1) meprekTikdTTE TOU SlahipaTos, &nAabn
f Mo THs SioAudpevns ovoias dvé 100 g Tou Biohu-
Maros, “H peicoon Tou omuelou Tigews WTOpEl V& tIvc':u
c"'lucw'nkn “Eva rukvd  SidAupa, Y- payelpikd &ho-

L NCI, péoa of vepo oTEpEOTIOIEITON oTous — 20°C.

TCH UTTOPOUME HE TS CUCTNHX QUTSO V& KAVOUPE WYu-
STk pefyporat

0) “Yréptn. “Av fva Uypo Ppioxetan of Oeppo-
Kpaoio xdre &md Té onuelo ThHEews, Xwpls va £xel
crTEPEOTl‘Ol'r]BEl. T6Te Aépe 611 PplokeTal of KQTAOTAOT
""Cprn“smg Mi& Tétola katdoTaor tlvar doTalns,
Nari Bdyiotn petaxivnon ToU Uypou fi poodiikn
funs ovofos péoa o quté TO peTOTpéTEl OF OTEPES.
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16 - 2 EZAEPQEH

‘EEafpoon Léyerar 1 perafoon £vog ohpatog and
v Dypi] oTiv diépra kKotaotaon. To aipro mod napaye-
tol katd tiv Eaépoan dvopaletar atpog.

"Eotew 671 2EeTéfoupe T& Popla KATOIoU Uypou.

216 oxfipa 16 - 2 a 16 poplo A, Tou PpiokeTal 0T
towTepIkG TOU Uypou, EAkETl &mO T& YEITOVIKG TOU
popia. 'Emeidny ol Suvéuers aUTés Efaokouvtal o
Shes Tis BieubUvoers, 1) cuvioTapévn Tous efval pndev.
M’ altd 1O poplo A kivelTal looTaydds kad oTav ka-
ToTe ouykpouoBsl pE GAAo popio, peTaPOAAEl THY To-
XUTNTA TOV.

1) Béon B ol EAkTikés Buvduels dmo TE YEITOVIKG
pépla Bnpoupyoly auvioTapevn Buvaun F.

*Av 1) TaxUtnTa U Tou poplou elvar pikpr, auTo
travépyETan 0T EowTEpIKO ToUu Uypou. “Av Suws 1
TaxUTnTa elvan peyaddTepn &md pid Oplopévn dpraxi
T}, TOTE TG poplo uropel véd quyel oTov EAedBepo
xépo Kkai vé ylvel népio Tijs dépras edoews. "ETol yi-
vetan 1) €aépwan Tou Uypou. “Oco peyadiTepos elval
& &piBuds TGV popiwv, ToU EYouv TaxUTnTa TV
&md T Splakn) Tiwr, Tégo TS ypriyepa YiveTan 7
tEatpwon.

o) "Efuipwon otd keve. ZT1d kevd Tou Torricelli
glodyoupe pikpr moodTnTa aibépa [oy. 16 - 2p (1)].
‘0 aibipas EaspmveTan ypriyopa kai of drpoi Tou tao-
koUv Triean, 1) omola elven fon pé: £ h, [ox. 16 - 2 B (2)]
émou hy elven 1) pelwon ToU Uwous Tiis UBpapyUpIKTis
athiAns. "H Beppokpaoic ToU ypou elvar 0.

"Av elooyfei véa moodtnTa aiépa, ouvexifeTon 1
t€atpwon kai kaTépyeran 1) oT&Bun ToU UbpapyUpou.
Kémote, duws, otapatd 1 aépwon ToU albépa kai
T6Te oty EAeUBEpn Emipdveia Tou UBpapyupoy Utrap-
¥el fva oTpdua aibépa [ox. 16 -2 B (3)].

"Av guveyiooue vé rpoobéToue véa TrocoTnTa aifé-
pa, Bty yivetan mid &AAn EGoEpwon.

‘O yépos alTds oTd kevd Tou Torricelli Eyive Twpa
kopeapévog and arpoig aibipa. Of drpol avrel é€ao-
kouv Trieam : Eng hs.

‘H 1rieon woU dokouv ol kopeopévolr &Tpol Svopd-
CeTon TN TV KOpEoPEVOY ATV,

cy

.
ey
o
™ |

N N\ A\

Ix. 16.2a.
“Av ) TayUThTa v elvan peyahiTepn Gro H
Sprakt) Tin, T6 popio B petaPaiver &mo T
Uyph) gdon oty &épia (ESaépwon)-

Zy. 16-2 .
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"Eto1 o1y Bepuokpacia 0, = 20°C, 0 Téon T&V
Kopeopéveoy &Tudv Tou aifépa elvan 44 ¢m Hg.

"Av auEfooue Ty Beppokpacia &mé £y oTols 6,
Paduous, 0a Tapatnprioope 8Tt 1) éAsUBepn Emigavelx
ToU USpapyupou kaTefaivel Topa MO younida. Oi
STuof o0 aifipa kal €56 0& elvan Kopeouévol, Qv UTap-
X8l dedpa aibépas oty EAeUBepn Emipavel ToU UBpap-
YUpou.

‘H Téon Tév &rudv ot véa Beppoxpaoia 0, Ba
tlven Eig hy, TO peydAn &m’ 6,11 fitav oTr Beprokpaoia
0, ‘Emropévess, | tion tdv KOPEOPEVOV ATRAY TOY v-
By peyakdver pé th) Ocppokpusiac.

"Av travahdPBoue TO TEipape, SARG ué olvéTrveupa
Gy pALs anEpcr 8& Boupe 6T1 1) TAGT TGOV KOPETHEVCOV
STudy ToU olvotrvepartos ar Bepuokpaoia TGV 207 C
% elvon 4 ¢m Hg, tvd y1& Tov aifépy, Stws eimape
Mé wéves, oty Beppokpagia Tév 20°C f Téon TV
Kopeopévwov dTudv elval 44 cm Hg.

A atéd oupmepaivoupe ST1 1 TAON TAOV KOPEopi-
Yov grudy ety idla Ocppokpagia Sepritar Gno t6
Wrpo.

"Av xaTePdooupe 16 cwAtva [ox. 162 (4)] ne-
O orf Aekdum, .y, dwd TH Bton A o B, Somi-
OThuope GTi ) EAeUBepn Emipdveia ToU USpapyUpoy
Tapopével oy iBia Béon A. AUTS onuaivel &1L My migan
Wy kopeopivov dpdv dEv petafridnke. "Ouws, pé
Ty petoxivnon aUth, & Sykos EAaTTlnKE kad dvti
V& oEnBei 1) Tricom, cUppova pé To vopo Tou Boyle -

ariotte, SIATIOTGVORE OTI peyOAWVE! ] ToodTNTA
o0 Gypol aifépa, Tou PpiokeTon AV &MO TOV
UBp&pyupo, Eniadn Uyporoieital wala &md TéV Ko-
Peopévo &Tpod Tou aifépa.

Té oupmépaopa elvar 611 oi kopeopévor dtpoi Hiv
xo)ouboiv 6 vopo Boyle - Mariotte.

— Kapnidheg Ta6EmS KOpLopivov atpdy. ‘H Spdda
Ty kapmuAéy ToU oyruaTos 16 -2y pas Siver Ta-
OEl5 Kopeopévwy GTRGY, OF BIGPOPES fepuokpacies yil
Tpia Uypd: TéV aibépa, T6 civoTveupa Kal TS vepo.

PArrd Tis kaprUAes auTés TPOKUTITEL OT1 ) TEOT)
TGy kopeopivewy ATRGY aUEdvel OTUAVTIKG YE TNV al-
§non Tiis Oeppokpacias (Ek0etikn peTaPohn).

THv &mdrtoun aUth petaPoAr) TS TIECEWS TRV
kopeopéveor &TpdY THY TapaTNpoULE Kai oTd oxfpa
16.28, wou mapioTdver T peTaPoAn Ths TdoEcs
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TV Kopeopévewv USpaTpdy (&Tpév vepol) of guvdp-
Tnon pe T Oeppokpacia.

8 i:‘EL’I‘[\mH { R
Tt Ent] LRSI EARRLaa i

i L
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. u I.i
i i

il HHLA

= 3001

il

:
]
+
:
I

H=h
i
|

pEn e

Zy. 16-2 7.

KaptiAn Téoews kopeoptvwv &Tpdv of ouvaptnon pé T Oepuokpacia yi& t& Uypé albépas,
aiBuAIkT) &AKOOAT, vepod.

p) "EEfynen tob guvopivov tilg ifarphorng of

- Khewoto yopo. "Eotw 6T of Eva kAeloTd Boxeio (o).

16 - 2 £) Umrdpyer Uypod a1 ydpo (1) kai oi drtuoi Tou
o16 x@po (11).

Od& tEnyroope TO QAIVOUEVO TOU KOPECHOU TOU Y-
pov (II) pé 1) Porbeix TGV KaPTUAGY TOU OXNUXTOS
16 - 2 o.

21 Beppokpaaia 0 6 pubpog éSaepdoews, SnAad)
O dp1Buds TéY popicov Tou £gaepcdvovTal oY) povaSa
TOU ¥povou, Tmapopével oTaBepds kai TapioTaveTal
&o v evbeia C.

"Etol, tvdd oTnv apx1n Tou melpdpatos (xpédvos
undév), 6 xdpos (I1) fitav kevds, &pyiler petd va yeui-
Zer @ arpous. Mépos Tév poplwv TV &TUGY Emmi-
oTpépel o 1o xdpo (1) oty Uypn ¢don (Uypo-
moiitar). ‘O apifpds TV popiwv,ToU  ETIOTPEPEL
aTO Uypd oTT|) povada Tou Xpodvou, ovopdleTar pulpig
byporofioemg kal mapioTaveTtan pé TV kapmUin C,.
AwamoTwvope 6T1 6 pubuods Uypotroirioews oEavel pE
TO ¥povo. AUTO oupPaiver, yiari adfavel pé To Xpovo
) TUKVOTNTE TGOV dTpdv oTd xdpo (I1).

T1) xpovikn aTiyun ta o pubpog tusphrecmg kai o
pubpos Dyporotfjoens tEwehvoviar kai ToTE O dpiBuds

torr
mm Hg
1500
|
|
1200
|
/
7 \
P 60 . j
/
80 v
//
300 ;«J =l
/
A
0 " A_J’
0 20 40 60 80 wo W
‘Ty. 16.2 5.

Taan kopeagpévev Ubpatpdv ot auvdptnd’

ué 11 Bepuokpaoia,
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T@&Y poplwv TolU &Tpol o1d x@po (1) TupOpEvEL OTd-
U“Dfl;. yiaTi oTdv 810 ypovo, Soa uopia Pyaivouv &mo
v Uypd pdon (1), AAx Téow EmaTpépOUY o’ Ut
(51;\-upu(|'| icopporia). ‘H TUKVOTNTE, TOTE, TV ATV
Tapapéver otadepr|, SnAadn Exope KOPEGPEVOUS GTHOUS.

‘H koptruAn C; maploTdvel TN peTaPoAt) THs e
Oes, THv Omoia éfaokoUv of &Tpoi. ‘H micon alUTn
aE&ver kaTd TO XPOVIKO BIAOTNHA dard 0 s ta, on-
AaBry kaTd 16 Ypdvo ToUu aUfavel 1 TUKVOTNTO TGOV
STpdy o1é ydpo (11). "ATS TH XpoviKi OTLYUT ORwS
la kai Tépa ) mieon TapaUEVEL otafepn kai fon
Tpés ThH Tdon Tév kopeopéveov &rudv (Pk) yia T
Bepporpaaia 0.

"Av 1) Bepuokpaaia yivel 0, ) 0, TOTEO pubuos Egoe-
PLoews yiveTan peycaAUTeEPOs &mo To pubupo o1n Oep-
okpaaia 0,."ETol & kopeopos TP yiveTan 0TO 01
uelo B kad 1) Téom TV KOPEGHEVLV GTRGY P’k yiveTan
BeyodUTepn &md T Px.

Mé Tév TpoTo aUtéd EEnyeitan A avfnon Ths T&-
Otcos TGV kopeaubvey dTudv  pé T feppokpacia.

y) "Efaépwen of ydOpo ron Omapyer dkho agpro.
"Eote 8T1 016 Boyeio A UTApyE! &rpoogapikds GEpas
oy, 16 20). feppokpacic efvon 20°C. Té pavo-
KeTpo M Belyvel Ty rieon ToU &Epa oTO 50)_(&30. 2716
SwAfva A Badope aibépa, TOV 6Troio pé T PoriBeiar TS
oTpdpryyas clodyoue oTd Soyeio.

AUTds peTd amd Alyo EEaepcoveTa, kol 1) EvBeiEn
TolU pavORETPOU HEYOAGVEL

"Av ouveyioope vé pixvope aifépa, ot KaTrola cr‘r_lypu']
8¢ oroparnoea 1 tEatpwon. Tore, oTh) Paon TOU ?o:
Xelou Trapapével ud TOTOTNTA Uypou aiftpa kal 'n
EvBeIEn ToU pavopéTpou TTOPOUEVEL oTabepn. zTT‘I‘j
KaTdoTaoT aUTh PplokduacTe of ouvTiKeS KOPECHOY
Kai ) petoPoAt Tiis miéoews, ToU pplokeTan &md Tis
EuBEifEls TOU MQVOPETPOU, elvar fom pé T TEOT TRV
Kopeopévey &Tpdv Tou aifépa oToUs 20°C, BnAadh
44 ¢m Hg.

PATS Té meipapa adTo Pyaive 16 oupTEpacua OTl,
1) UrrapEn &My deplowv Tave &6 TO Uypd Tou éEaE-
pdoveran Bév Epmodiler T Snuoupyia ouvbnkdv ko-
pECHOU Kol By peTaPAAAEl THY TAOT) TV KOPETHEVWY
Srudov. ‘H pévn Blogopd dvapeoa aTnY tatpwan oTod
kevd kal oy Eatpwon o X@po Strou UTdpyel GAAo

Dyaiki

‘Aépla @aon

Zy. 16-2¢.

Taoy &tpwy

ey

y. 16.2 ot.
PuBuds tfaepoews fi Uypomorfcews.

Ex. 16-20.
"E€aépwon Tou aifépa of ydpo mou Umdp-
XEU ATHOOQAIPIKOS &Epas.

21
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aéplo, elvan 6T oy TpdTn TepiTrTwon 1) EEaépcoon
elvon oyebov dxapaia, tvéd ot Selrepn yivetan pé oye-
TIK& Ppadl pubud.

AT’ Soc eiTrope TrapaTévo TpokUTTTEL 8T1 dvaykaia
ouvOnkn 1o va yiver éagpoon siva 6 ydpoc na-
v and 16 EEuegpodpeve Oypd va pfv sivar xopeopévog
and todg drpodg tob Hypol. Anhedf 1| mizon nod ifa-
akodv of dtpoi tob Oypod va eivar pikpétepn and v
thon AV Kopeopivov atpdv yia T Oeppoxpacio tod
xdpov.

‘Emrouéveds, &v émbupolue vé Exope ypryyopn &Eaé-
pawar), 8& mpémer v& &rropakpUvope ToUs &Tpods Tdvo
&md 1O ¥@po TGV Uypidv. AUTS yiveTon Quoikd, &v 6
X&pos auTos elvan EAeUfepos ) &v dvappogricoue Tols
&Tpous pé duTAla,

Lé khewotd ydpo mpaktika fy iEufpoon siver iha-
Aot Kai Srepkel péyprt va kopeolel 6 khaotdg ydpog
and aGrtpove.

KAaoikd mrapddetyua drmotedel 1) xUtpx ToU Papin.
‘H xUrpa abri) (ox. 16-2n) &moteAeitan &md ya-
AUPBwa Toixdpara, dvlekTiké oTis peydhes mitoes,
To xkdAuppd Tns KAelvel depooTeydds.

Té pavoperpe M kal T6 BeppdueTpo @ pds Belyvouv
v Tieon kai TH Bepuokpacic TGV dTpdv. ZTd Ydpo
X Umrdpyouv udvo Ubparpoi (&tpoi vepou). ‘O &rpo-
o@aipikds &épas dropakpUveTar dmmd v &pyr.

Té Bépos A ut ™ Ponfeia ToU poyAoU I'A éEaokel

Sovapn F ot PaiPiso P.

"Eotw &mi 1) Beppokpacio ToU vepoU elven 80° C.
Z11 Beppokpacio alTi) ol kopeoutvor UBpaTpol oTdy
KAeloTO X@po x E§ookolv Trieon mepimou 300 torr.

"Av abfigops T Bepuokpacia otovs 100°C, yive-
Tou €€akpwon ToU vepol kol & ydpos x A1 yiveTan
Kopeopevos. ‘H véa Tdom T@V kopeopbvwy USpaTuév
arous 100°C yiverar 760 mm Hg (1 Atm). "Av oEn- L. 16.2n.
gope TN Bepuokpaoia oTous 1207 C 8¢ Eyope via Eai- XUtpa 100 Papin
PwWOT), VEO KOPEOHO Kal véo T&OoT) TGV KOPESHEVV Ubpa-

Tud, fon pé 2 Atm. "Evol ai€&vovtas 1) Beppokpacia .
ToU vepou, Bd alfdver auveydss ) Tieon TGy USpaTidv.
"Emreidn) Suws Umrdpyer 1) ParBiba B, dtav 1) mieon Tév

UbpaTpdv yivel oo, doTe 1) SUvapn F', mou ECooKel-
Ta o) BaABiba f, va ylver mid peyddn &’ T Sdvapn
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16.3. Tpomor EGacphosog LYpOV

F, dvoiyer ) BaApiSe, gelyouv UBparTpol, EAaTTOOVETAN
é(’hc"TEleét fi Twieon kai yivetan véa efaépwon TOU veEpOU
Y& dvaminpwen ToU kevou TV USpaTUdV. YEtol
Hropolpe vé Eyope UBpaTHOUS e Trieon HEYSQAUTERT
amd Ty &Tpoopalpikn kal vepd Beppokpaoias pEYQAU-
Tepns o 1007 C.

Oi yUTpes mitoews yid& ypnyopo payeipepa evan
OThv ovgia xUTpes Papin. To payeipepa yivetan ypn-
Yopa, yiari Ppdlope T& aynTAa ot Beppoxpaocia mo
HeydAn &mé 100°C (110° dos 1207 C), &véd pé Tis ouvn-
Bioptves YUTpes T& gaynTd Ppalouv oTous 100° C.

16 .3 TPOTOI ESAEPQIEQE YITPON

‘H tfatpwon T@Y Uyply yiveTal pt Bud TPOTTOUS:
‘0 mrpéyTos elvad 1 EEaTpion kai & BeUTEPOS o Ppacpos.

a) @eppotnre iLasphorwg. AV oty TOAGUT TOU
XepioU pes piope aifépa 7 olvoTveund, TOPATTPOUME
811 & Uypd aUT& EaepdovovTal PETE &1 Alyo xpovo,
8% guyypovws aiobavdpaoTe WUEn. AUTO OeiAeTaN
OTHY dmmoppognon BepuoTnTas ToU UypoU &md Ty
TaAdun ToU Yeplou uas. H QeppoTNTA alTr elvan
Svaykaia yid ThY E§aipwan ToU Uypou.

‘Etropévess, yi& vé peTapel Eva gypé e v Uypn
O &épla QGon, TPETIEL V& &moppogfioer BeppoTnTa.
'H feppdTnTa adm) Q elvon &véhoyn Tpos ™ pala
m ToU Uypou mou e§aeprlinke. Anhadn:

Q=1Lm

dmou: L elvon oTaepds OUVTEAETTTS TTOU xapakTnpiGel
16 Uypd kad Svopdletan eiduci fi havbavovod Ocppotijte
tagpmormg Tod Dypod.

Q

‘H oxéon L = ! yi& m = 1 kg, yiveral L=
m 1 kg

Tuveréds, 1) eiduer) BepuoTnTa tEaephoews fooUTal
&piBunTiké pé TS TOOO TS BepuOTNTAS ol Y perddeTon
lkg UypoU yi& vé E€aepoodel oTiv kavovikt| Beppo-
kpooia Ppaopol.

T&v TapdGEly o QUOPEPOHE Thv €i8ikn BeppoTnTa
ToU vepou, 1) oTrola orous 100° C elvar:

Lyep = 539 kcal/kg.
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Inpegioon : Tapduata drédeaoav 6T f) BeppdtnTa
efaepiboecos TGV Uypddv tapTdaTan Kai &md T7 Oeppo-
kpaoica, ‘H kavoviks) Beppoxpacia Bpacpou (Uméd xa-
vovikr) Tieon 1 Atm) AauPdverar s eppoxpacio dvo-
Qopds yi& TOV UTOAOYIoHd Tiis OeppdTnTas Eaepc-
OEWS TV Uypddv.

B) Wo&n wota v &Eaépoon. 'Emadn xatd Thv
tEatpwon Exoue dmoppdenon BeppdTnTas, Té adua,
&md 16 drrolo dmoppogdTan 1) BeppdTnTa oY, wi-
XeTan kai pdhioTa 00 MG TOAY, Boo M ypryopa
yivetan 1) éEatpwan

TS ganvduevo alté Ppioker épapuoyn oty Tomiks
Guatafnoia tvds pépous ToU GwRaTos pé Wutn, 1| dmoia
Enuloupyeitanr pé oAU ypriyopn é€cépwon TrTHTIKGY
Uypdv, Tr.x. ¥AwpoUyou aifuriou.

Inpeioon : "Eva Uypd Abyetar nrqukéd, Stav ot
ouvnbiopévn Bepuokpaoia £xer onuavTikg Téon kope-
opéveor dTpddy kel puoikd peTaly BUo Uypdv mid
TTNTIKS elvan ékelvo, ToU Exel peyahUTepn TdoTn Kope-
OHEVAOV ATHV,

Y) E€drmeon. Mvawpilope 11, étav derioope vepd
of wé okt Aexdvn, oryd-oryd 0& Efaepwbel. ‘H
t€atpwon auTh yiveten BpabUtaTa kad pévo &md Thv
€Bootepikt) dmipaveia To Uypou (oy. 16 -3 ).

‘H Ppodeic cirr) é€atpaon vopdderon EEarpion.

‘Ovopaleton pubpos éatpicsmg 1o nnhikov tije pa-
Lag tob Oypoil mod EEatpiletar, S1d tod ypdvov mob dmar-
ke 4 va yiver ) EEarpon.

‘O pubuds Efarpioeeos E€apréiTen dmd  Sidpopous
mapdyovTes, ol omoiol auvbéovtar pé ThY Eflowon:

et (Bik=TFa)
P

dmou: ¢ & pubuds t€arpioews, S T £uPadov This EAeU-
Beprs Emgdveias Tou Uypou, P 1) dtuoogenpix Triean,
Pe—Pu 1) Biagopd téoews kopeopéveov drpdv (Pi)
kol Triécews ATPGY oTdy mepIBaAdovTa Xépo (Py) kai
K ouvteAeoTris, moU t€aptéTon dmd 16 Uypd.

ZTov TUTo BEv gaivetan dpeoa, dv 1 Beppokpooic
ToU UypoU mailel pdAo oThv gEaTmon. “Oupws, boo
™o peydAn elvar ) Beppokpacia Tou Uypol, Téoo pe-
yohUtepn elven 1) Px kai, Emopéves, Téo0 md HEY AT
M TaxUTnTa tgaspmoews.

Isysrrssrrs-T

y. 16-3 a.
‘H Eaépwon ol Uypou &md ThHy EAevBepn
fmigavela dvopdetan E£4TpIo.
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§8) Bpuopoc. "OTav 1) tEaépwon yiveTa &md &
T udla Tou Uypou, TOTE Eéxoue TO QOUVOUEVO TOU
ﬂp“ﬁp(lfu

‘Erropévess, yid vé yivel Ppaapos, TpkTel 0TO éow-
TEDIKé ToU Uypou V& Snuioupyniouy puoahibes
QTpdov.

"Eores 671 Exoupe fva Soyeio A (o%. 16 3 B), unéox
0TS Srolo UTrdpyEl kaBapd vepod.

"As SexBoupe 611 0TS onuelo A SnuoupyeiTal d
PUoaAiSa &Tpou. ‘H mieon TroU é€coxel O &THos,
oy given péoa oTr) Quoahiba, B eivat fon pé THY TG
on TéV kopeopbveov GTpdy o1 fepiiokpaoia TOU
Uypou.

“Egrea .. &T1 1) Gepuokpagia ToU vepou eivan 80° C.
"Até v kaprUAn Tou oxnpatos 16 . 2 & TPOKUTITE
6L f) Tdon TOV Kopeapivey UBpaTHRY oTous 80" C
tiven 320 torr. “Opcos 7 @uochiba oTo onueio A
SéyeTton rieom 760 mm Hg (v &rpoogaipikn) kad
fmimAdoy THY Trieom THs oTNANS vepou 0,1 m, 1) oToia
SvrioToiyel of 7,3 torr mepimov. Té dmoTéAeopa elval
| puochiba vé cupimiecbel kai O USPGTUéS vé Uypo-
Troim fel.

"Av épws 1) fepuoxpacio ToU vepou elvan Alyo mo
Thve &méd 100°C, wy. 101°C, 0 TéoT TGOV KOpETE-
Vaow &rpddv ylveton o peydAn &mo 760 + 7,3 =
= 767.3 torr xai émopévas | puoahiba peyahoover kol
TapdMnia kiveltal Tpds T& réweo, yiaTi GfeTan améd
T dvwon. MoAs gldaer oThv ErIQAvEI TOU VEPOU,
oméea kai ol USpaTpoi BicyEovTal. "Etor & Pponds
&pyiler.

— Ipdrog vopog toll pucpod. *Atré TOUS TTPOTYOU-
HEvous aguAAOY1TpOUS cupTepaiveTal 411 0 Ppaopdg yi-
vetar of tétora Ocppokposia, Hote i 401 TOV KOpE-
opévay atpdv yia 1) Ozppokpusia avti] va sivar iom
i peyalotepn anod iy LEoTepud migon.

Té oupmépaopa aUTO GITOTEAEL TV mpdTO  VORO
00 Bpacpoi.

"ETo1 propoUpe va PP&OOPE X 16 VeEPO Kal aTOUS
80°C, dpkei v& peidooupe TV mrieon ToU &okelTon
Thveo &md 16 vepd. AUTS EmiPeBaicoveTal &md 16 EERS
Teipopa:

Meipapa : T’ Eva Soyeio yudAwo (ox. 16-3 y), To-
TofeToUpe LeoTd vepd (Y. 90° C), T6 TwuaTifoupe

Pat-1033 kp/cm?

|

Ly, 16-3 .
Mé va yivel Ppaoucs mpémer 1) Trieon T&V
kopeoptvwy USpaTpdv péoa o1 guoaAiba
vé& elvan EAGY10Ta IO PeYaAn o TV &THo-
opapks) mieon (Pw) xal v wiean Tig
otiAns h — 0,1m.

WnionoBrke amod To ivotirouto EknmaibeuTikrg MoAmkig



326 Kegaraio 16. Metafolri tiic @uoki; kataotioeng 1@V sopdroy

kai TO dvacTpépoupe, &mws gaivetan oTd oyfipa. ‘O
Xpos A elvan kopeopévos pé USparpols. ‘H éfaépuwon
EXEl OTaUaTOEL ZT1) oUvEXela, pé KpUo vepd WUy oue
T& TOoIWpaTa Tou Soyelou kol BiamioTdvope 811 T6
vepd péoa oTo Boyelo dpyifer vé Bpélel.

To poawvopevo eEnyeitan s £Efs:

Oi UpaTpol, moU Umdpyouv atd y&dpo A, Uypo-
motouvTan. ‘H Trieon, mwou dokolv, yiveton wikpdTepn
&méd ThHY TdoT TGV Kopeouévwv USpaTudv otry Oep-
poxpacic 90° C kai emopéves &pyiler & Ppacpds.

"AMo mapdBerypa elvon 6 Ppaouds of pikpdTepT
Beppokpaoia ot1d Pouvd. "Omws elvar yvwoTtd, of
peydAa Uwopetpa 1) dTpoogaupikt Trieon pikpaiver.
Tl.x. oty xopupry Tol ’OAlumou 1) &Tpoc@AIpIK
mieon elvar repiou 500 torr. ‘H Tdon T&V kopegué-
vy Ubpatu@v otols 90° C elven émions 500 torr.
"Eto1 oTfiv kopugry Tou 'OAUptou TS vepd B Ppdde
TepiTrou otoUs 90°C.

— Acitepog vopog 1ol Ppacpod. Oeppaivovtas ouve-
XG5 wmd pdba vepou, TrapaTnpoUpe 8T STav dpyioel
6 Ppaopds, 1) Bepuokpacia ToU vepou By peTaPdAieTal
Omeos Befyvel 1) kaumUAn ToU oxfpaTos 16 - 3 8. ZTv
‘Gpxn, N Oepuokpaoia aufdver kai Tedikd oTovs 100° C
(v 1) EEwTepik) Tieon elven 1 Atm) mopapéver oTabepr).

Ztous 100°C dapyiler & Ppaouds. ‘H Ocppokposia
abti nepopéver otoleph of 6l i Sidpkeia tod fpo-
opod, péxp va EEaepwlel 6An 1) nosétnta tod Hypod
koi ovopaletar Oeppoxpacia (Eosmg i onpeio Léowme.

AUTés elvan © dedtepog vopog tod Ppaapod.

Té mood Tiis BepudTnras, ol Sivope kaTd T Ppa-
opd a1 Uypd, xpeddeTar yi& THy dAAayn Tiis kara-
oTAoEWs ToU UypoU (£Eatpwon).

*Emionuaivoupe 8865 61, dmd Thv dpdda TGV KauTru-
A&v ToU oxnuaTos 16 - 2y, 1) Téon TAV kopeopéveov
&Tu@Y ToU alfépa, ToU olvorrvelpaTos kal ToU VEpOU
elvar 760 mm Hg (1 Atm) ot Beppokpaaies 35° C, 78° C
kai 100° C dvrioToiye.

I’ ofmo kail & onueia ffoews TGV Uypddv of Tieon
760 mm Hg Exouv Tis iBies Tipés, BnAabn Umd Trieon
I Atm & aifépas Ppaler otoUs 35°C, 16 olvdmveupa
oTous 78° C kai 76 vepd oTous 100° C.

£) Inmpeio Céoewg drehvpatov ((eocoowonmia). “Av
oT& Uyp& BioAloope &AAes ovoies, TT.Y. 0TS vepd Bia-

Peg = 1AL

100 °C

>

Q

Ty. 16.3 5

MeTaPols Tiis Beppokpacias nalag kabapol

VEPOU GE ouvapTnoT pé TO Tood BepudrnTas
TOU TOU TrPOTQEPOULE.
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Micope &A&TY fj Ldyopn, TOTE T ONUED [égecs UTTO
Teon 1 Atm av€dver. ‘H dviywon auTh Tou onueiov
Ckoecos elven dvdAoyn mpds THY TIEPIEKTIKOTN T TOU
SlaAUparos. T ganvouevo dvopddeTal LeazocKomia.

16 . 4 YTPOTIOIHEH

‘H uerarpors évds depiou of Uypo, dvouddeTal
dyporoinen kal elval gaivouevo GuTioTEOPo Ths EGae-
PoEwS.

Mé& vé Gypomoinei fva Gépio, TPETE vé Ppedet
O¢ guVBfikes KOpETLOU.

“Yrrépyouv TpEs TPOTIOL Uy pOTIOMOEWS TGV GEpiwV!

“Yyporroinon pé WuEn, Uypotoinan pé ouUpTTiEDT)
Kad ouvBuaouds Tév Suo (WUEn kel ouutricon).

a) ‘Yypomoinan pé wiin. “Av yugoe Tols drpols
tvés ydpou, ot TéTola Oeppoxpaoic, GOTE 1 Tieon
ToU B4 dokoUv vé yiver peyoAUTEPT drmréd ThHY TEOT
TV kopeoptvev ATUDY Y1 T Bepuokpaoia U,
ToTe of &ryol UypoTroloUvTal.

“Etor Aertoupyolv of &mosTawTiipEs.

1) "Aroctaxtijpeg elven ouokevés pE TiS omroles
Kdvope &mooTa€n, Bnhadfh foepdovoue TO Uypé xal
OTH guviyeia ypoTroloUpE TOV &THO.

"Etor moipvope Eva Uypd dmalhayné ‘
oloies, oy frav Biahupéves oTé Uypd TPV &ird Ty
dmdoratn.

‘0 dmwootakThpas &moTEAeITal GO fva Boyelo A
xal fva owAfva I, & omolos TepIPAAAETA é&“’“P"“i‘
& Betrepo owhiva I (oy. 16 - 4 «). To Uypd A fTO
Boyeio A Ppdde xai of &rpoi OBevowV Trpos TO om?\ﬂ\’ﬂf
I, Sty tEwtepikd owhfva [ kUKAOOPEL KkpUo VEpO
&md T BievBuvon A Tpos Thv E kai ETO1 qJL'J)(E‘_l'Oll o
gwAfjvag . Of &rpol oTd gwAnva I UypoTrolouvTal
kal 6 Gypd yUveton ovd Boyelo Z.

vo &mrod GAAES

Enpeioon : Té auotnua TédV BUo gwhfvev L ko
T ué 16 vepd mou kukhogopel 0T I dvopddeTal Evak-
Laktng Ocppétyrag.

2) Khaopatiki aréotagn. "Eotw 611 T Uypod .‘\"
elvar perypa Yo Uypddy, X olvoTrvetpaTos Kal VEpou
ot duoahoyia 80 vepo kai 207 olvomvevua.

Emeibny 16 olvomveupa Ppader oTous 79° C xal 16
vepd oTods 100° C, oTiv &épla @aom & Urdpyouv
dTuol olvomrvelpaTos GF TTOTOCTO peyoAUTEpo &t
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6,11 0716 Bidhupa. Ty, oty &épra pdion 8& £yope 709/
olvomveupa kai 30%, vepd. "Etor xatd v UypoToin-
on, TO pelypa ToU olvormrvedpaTos kai Tou vepou &
Exer v 18100 dvaoyia, 6mws oty dépla pdon.

n

H

“Egobog vepou

PEVaAAGUTIG FepubTytag

Ey. 16-4 a.
'Epyaotnpiakds &mooTakTrpas.

‘H dméotabn altd y1é 16 Srayopieps oo Dypdv
Sragopetikod onpsiov (foeng dvopdletar kKhoopotiki
anootabn.

MrropoUpe v& émavardPope T dméoTafn Tol
TPWTOU &TTOaTary HEVOY pely paTos ofvoTrvedpaTos-vepol
kai €101 va aunooups THY TepiekTIKG TG TOU ey~
paTos of ofvdTveupa.

’Ev TouTois, &év elvarl Suvard vk Tapoupe TeAEiwos
kabopd olvodmvevpa pé Tis EravelAnupéves KAQOLaTIKES
dmooTders. AUTS dqeldeTan 0TS yeyovds &Ti, of K-
ol dvadoyfa olvomrvelparos kad vepol # iypr Ko
7 &éplac pdon Exouv T ISl dveoyia kal TO pelypa
Ppdder odv dpoioyevis Uypd of Bepuokpacior dvdpeoa
aTd onueia Céoews TV Bud Uypdv.

To peiypa altd dvopddetat aleotpomikd peiypa.

"Etou w.x. pelypa olvorrvedparos kad VEPOU O Ava-
Aoyla 95% kai 59 dvrioToye, &moTedei dlgoTpo-
TMIKO pETypa.

P) “Yyporoinen pé ovpnizen. Ieipapa. ¥ fva co-
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Mya I (oy. 16 -4 B), mou gépet Eva Eppodo E, Tomo-
Setolpe Biofeibio ToU Gulpaxos CO,.

Té pavouetpo M pdas Beiyver TNV Trieom TOU GEpiou.

MeTaxivoupe T6 £uporo E oryd kol BlaTNPOUHE TT)
Beppokpagia Tol deplou oTafepny, wx. 200 C.

‘H kapmUAn Tou oynpartos 16 - 4y drretkoviEet
T& AMOTENECPATA TEWV HETPTITEWV.

276 Tpfipua AB drohouBeiTal & vOpos Tou Boyle - Ma-
Tiotte, yioeri 16 CO, ivon &éplo.

T1é rpiipa BIT #) ieon mapapéver oTodepm. AUTS
UUuﬁcxwm, yiati pddoaps of aguvBiikes KOPEGHOU TOU
depiou CO,. Evéd &nhadn, pikpoivoue Tév 8yko, TO
déplo UypotroleiTal kai f) Trieot) Tou 'TTClpO’.]JE\)Ei oTx-
Bepry wad fom pé THY T&om TGV KOPETHEVEV &rpdv CO,
Yi& 7 Oeppokpagia moU yiveton TO elpapa. Téhos,
OT¢ Tufjpa A #) miton peyahdvel GaTopa. ‘O Adyos
evan &11 Eho TS ( 0, Eyve Uypo Kai ta Dyph ovpmii-
Coviar ookona.

'ATO TE TapaTdve cupTepaiveTal
T$ Smroio oTh ouvnBn Beopokpacia eivan &EpLo, ITO-
PoUpe v& TO Siatnprjooupe Uypod uéUG ot }ahupova
KAeioTék 50)(210( (ox. 164 §). Méga o’ ouTd T Gépla
Pdon ol CO, ifaoxel THY dvayraia Tieon oTO Uypo,
kaf Erol 0& BiaTnpeiTan oty Uypn KOTAOTAOT.

6Tt 16 CO5,

Y) “Yyporoinowy pé woEn kai cupnieon. “Av TTpooc-
Tabroope v& UypoTroIf|ooue oEuydvo ue oupTrieoT), év
& 16 katopddoops Toté oTh ﬂspuoxpocmcx TOU TEPI-
BaAovros. AuTd oupPaiver, yiari, Y& v& Uypotroin-
Bolv & &épra, Bév wpémer vé Exowy feppokpaoia Ka-
TW Ao oplcuavn Tipn, 1) orola GvopaleTal Kpiat-
n Ozppokpasio. ‘Erropfveos, TTp@Ta YWUXOHE TO GEplo
0t Beppokpooia kdTw Gmé THY Kplown Kol pETA pé
SupTrieon pIropoUpe v& TO Uy pOTTOIT|TONE.

Mé& v Uyporoinon Tdv depicov, ToU BUokoha
Uypomrolouvtan, yiati # kpiown Oeppokpagia Tous
Eluc TToAU yapnAt, YpnotpoTrolouvTal 1B1KES WUKTIKES
My avés, 6mes A pmyavry Linde.

16 .5 EZAXNQEH

Mepikd odpata ue-roc[.’nuivow kateuBeiav Ao TT
UTEpET‘, oty dépla @dom, xopls vi TEpdOOUY TRGOTA
dwd v uypn. To cpo:wouevo auTtd GvopadeTan £Ed-
Avoron kol pITopEl TEIpaHATIKG Vi BiamioTwlel dog £ETs:

Meipopa. 3t Pdon &6 BOKIMAOTIKOU  GwAVa

¥
M
{50
S e —
Ly, 164 .

To Biokeidio Tou avlpaka Uypomoleitar kaf
o1 ouvidn Beppokpacia &v oupmeabel dvd-
Aoya.

A 8—0tadepy

B

r S

\

Ty. 164 7.
MetafoAn) Tijs miéoews Tou CO; of ouvép-
TNOT ToU SYKOU Tov.

Yy, 16.48.
DA pé Uypd CO;.

WneionoiBrke amod 1o ivotirouto EkmaiSeuTikrg MoAmkrg
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(ox. 16-5) TomoBeTtolpe kpuoTdAhous iwdiov, ToUs
otmroious Beppaivoupe pé pAdY«.

ArwamioTdovope TéTE 611 & BokipaoTikds gwATivas
alpvel ¥pdpa 168es, Bnhadn T Ypdua TGV dTudY
Tou iwdiou. Oi &rtpoi al¥Tol cupmukvdvovTanl oThv
Tepioyn B o kpuaTdAhous iwdiou.

To iwBio dnhadh yiveton déplo kareubelav &md
oTeped kai vTioTpoga.

Ey. 16.5.

WnionoBnke amoé 1o ivotirouto EknmaibeuTikrg MoAmkrg



KEGAAAIO AEKATO EBAOMO

ATAAOZH @EPMOTHTAZ

"Av Blo omueia A kol B Exouv Biagopd Bﬁpuoxpa'-
olog, TéTe TparypaToTrolEiTal pory BeppdTNTaS &mo T6
Unugio THs UynASTeEpns Bepuokpaoias TPOS 16 &AMo.
H Trpay patotroinon aUTs Tiis pofis BepudTnTOS OVO-
HaleTon duadoon tijg Oeppotnras.

‘H 816800 THs OepudTnTas HTopel V& Yivel ué TPETS
Tpdmrous: AU @yoyijc, dii peragopls xal S axrtivoflo-
ll’.ug_

17.1 AIAAOZH OEPMOTHTAZ Al' ATQIHZ

"Av kpaThoope pé TO YEp MId XOAKIVT papbo deo \
Ty dkpn A (ox. 17-1a) xoi ToTroBeTI|TOHE v o
GAAn dxpn B of m& gAdyq, 0 B1OTIOTCICOHE, ‘us'rcx /
& Alyo, 811 ) p&pdos BeppaiveTan Kad oTo onueio A A \

AUTd onuaivel 61 Eyive pETaPOPE THS fepudTnTOS .
&mé 16 B mpds 16 A ptoa &md T papdo. \ l . j

‘O tpomog avtég, Kutd tov omoio peTaQEPETUL Oq-)- \Ju\\_L" s 3
Moty drd pépro of poplo oTd OTEPEQ chpata Yopig \ A
Retakiviyoy Ghng, Ovopaletar petapopd ﬂr.ppéttlmg ‘
0’ dywyijc kai w6 gaivépevoe dvopdaletal Ocppikn) ayom- r
Tipotnra. = e

Ko T petagopd BeppoTnas 81” dywyfis, B&v Exo-

He peTagopd UANS. Mévo Bepuixn tvépyela uETotfq)Ept-:Tm.
Luykexpipva T& popia Ths p&pdou ou ﬁpl?'xov-rm
KovTd 016 onueio THs UpnioTepns Bepuoxpaaios, To:,-
AavreovovTar pé peyahUTepo TAGTOS & TA ?&oma
Wopiar THs poPBou kal # TahduTon aUTn peragépeTal
dmé pdpio of pdpio mpds TO onueio Tis O XaunAfis
beppokpaoias. i

— Népog tijg Oepuikiig dywypéTnrac. To oo iis
BepudTnTas ToU B peTagepdel & TO Evax GKpo WIAs
P&PSoy o6 EANo ot Ypdvo t Bivetan &mo TOV TUTO: 9

(UXI i TAIL_,—\/—\L_]T
. T SR TR g

Q=K - St | Ndpos Oeppuxiic dyoypotnras ‘

_ ot el T e : : Ty 17.16.
Smou: Ta xai Ta elvan of &mdAuTes Beppokpaoties Tdv Ao SpETiTEos 2k el pSpRG.

WnionoiBrke amod To ivotirouto EknmaiSeuTikrg MoAmkrg
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Bud dxpov Tiis p&Pdou, [ 16 piikos This p&Pdou, S T NINAKAZ 17.1-1
Eupadév Tiis SraTopfis Tiis p&Pdou, t & ypovos kai K Luvieheotis Oepukiic ayoypornres
tvas ouvteheoTns, & Omoios dvopddeTal cuviehestiic Slapopomv ompatoy -
Oeppukiic ayoyipétnrog kol & owoios EapTdTan &Trd R e
TS UAIKS Tiis p&Pou. ool Bepuikils dyewy-

e ] ) ¥ hid YAiko poéTnTas of

Z7ov TMivaka 17 - 1 - 1 onueicovous Tipés ToU ouvTe- Saleris e
AeoTh] Bepuikfis SywyipdtnTas K opiopévev Ak, grad—! il

Ta cwpaTa, TOU EXOUV LEYAAO OXETIKA CUVTEAECTT) “Apyvpos 1
Bepuikiis &ywyipdTnTes, Ovoudlovtanl kaloi dymyoi
EPHIsts cey @y LT Tos Had, oy St 0.63
tilg Oeppotnrag.

"Etol, T& mpddTa odpata ToU Tivaka &mwd ToOV "Apyihio 0,48
Gpyupo pExpl TO XGAuPa elvan kool &ywyol Tis Oep- Sinpos 0,16
potnTas. AlamioTwvope 0Tl TA copaTa auTd elval )

- ; = ; ; N i ; XéhvPas 0,10
SAa péTohAar propoupe paAioTa v Toupe 6T1, Hha Ta
pétakla givar kaloi ayoyol tijg Osppotnrac. luohi 0,002

“Oha & Urdhormra ocopaTa Tou Trivaka elvan Kakoi ' Aplatos g 0,0004
aymyoi tiig Oeppotnrag kai propouv vé ClJOTTOI-

TO(Or ohig VEpUPIGGS ol uamap Xpnotuomein DeAs 0,0001
fouv yi1& Oeppiki} povoon).

Amd Tov TTivaka 17 -1 - 1 mwpokUmrrer Emwions 611 Neps 0,0014
peTagopd Tis OeppdTnTas &1’ &ywydis wropel v& yivel ‘Y8poydvo 0,00044

kai oTis Tpeis kataoTaoes (oTeper|, Uypn kai &épia).

17 -2 AIAAOZH ©EPMOTHTAZ AIA METAGOPAZ

HNeipopa. 2’ éva BokipaoTikd cwAfiva (ox. 17+ 2 «)
pixvope vepo kai kpatdue Pubiopévo oTév Tubpéva
TOU owANva éva koppdTt Tdyo. "Av Gepudvope TO
gwAnva kovtd oTnv EAeUdepn EmipaveEla TOU VEPOU,
oAU ouvTopa 0a Soupe 611 TO vepd O& Ppddel, GAAG
O m&yos Gév & Aetcover.

AUTS oupPaiver, yiari 16 vepd elvan kakds dywyds
Tiis OepuoTnTas, Emedr) Exer oAU pikpd ouvTeAeoTH) Ey. 172 a
Oeprikils dywywotnTas kai, émopéves, 811 dywyfs
bév petagépeton GEiax Adyou OeppdTnTa oTdy Thyo
Y& va A£ldoEL.

"Av Opws &@nioope TOV Trayo va EmimAeUoEl Kai
Oeppdvope T Pdon Tou cwAfva (ox. 17 -2 ), TéTE
SlamioToVopE OTI O Tayos AEICOVEl Kai HETA TO vepo
BeppaiveTar GAGKANpo péxpr Tous 1007 C, dmote dpyi-
Ler O Bpaouds. Tty mepimtwon abth ) pAdya Bép-
pave TO vepd oTry Pdon Tou B kal £1ol o1d onueio
ékelvo TO vepd Eytve &patdTepo. To Gpaid alTd vepd
AQUEBTIKE TTPos TG AV, Grws Beixvouv T& PEAN « Tou
oyxnuaTos, dvd TO Wuxpd vepo, o PpiokeTal kovtd
aTév Tdyo, KIvEITan Trpos Tov Trubpéva, oTrws Belyvouv Iy. 17-2 .

WnoionoiBnke ammod 1o ivotirouto EknmaiSeuTikrg MoAmkrg



17.3. Awboon tilg Ocppotnrug o0

aktivoforieg 333

T BéAn B Tol oxfpartos. AUTh f) petoxivnon UAng
SuvoBeveTan Kol Wé pETaPOopd BepROTNTAS. AnAadn T&
Hopla ol duePaivour Trpds TV kaTeubuvon @ pETA-
Pépouv pali tovg Oepuiki Evipysta Ao TO Beppaive-
Mevo TruBpévar B. ‘H petagspopevn OepuoTnTa AEIOVEL
TV mdyo kad Guefddel ot ouvéxela TH Beppokpacia
Tou vepou péypt Tou onpeiou CEgews.

‘O tpomoc aitoc, kuta tov omoio prragiperar Ocp-
Mot pé petakivon Ohng, ovopdleton dradoan Dip-
HoTTag Sié petapopls Kai EngavileTal Vo OTS peu-
OT& (Uypd kai &pia).

MapaxéTw dvagtpous OpLopEVES ¢papuoyes Tiis peTa-
Bdoes iis BepuodTnTaS S1dx pETAPOPSS.

o) 'Eykataetacsig kevipikils Ocppavesog (kahopi-
9Ep). TO vepd Oepuaivetan o1d APnTa A (OX- =252
kai dveBaivel oToUs owhijves f.

Ao T gwyata X droPdiieTan BeppoTnTa aToUS
XWpous Tév SepaTicoy, T& ool £T01 BepuaivovTal,
tvés T Ve WUXETAL Kal ETTIO TPEPET TG TOUS OGATVES (.
"Emeidd 1) kivnon 016 kAe1oTéd alTo KUKAWPa elvon Ppa-
SUtarn Grav yivetan pé TS QUOIKG TPOTIO, XPNOIHC-
TOEITHl TEVTOTE O KUKLOQOPNTILS. AuTéds elvan pid
Uikpt) uyokevToik) &uTAla, 7| GTTOia TPOKGAET alEnon
Tiis TayUTnTas pofis Tou vepou pEoa OTOUS OUWAT)VES.
Mé ™ Bonﬁeta Tou Kux?\oquopn‘rn_ m—ropovps VO PETO-
PEpoye TaUTOTA OTHOVTIKG mrocd BepUoTNTAS, Yid
Vé& Beppaivope ToUs Xopous.

B) Osppactpeg. O BepudoTpes (HAekTpiiés, TTETPE-
Aafou 7) EUAcv) Trpémel vé ToTTofETOUVTA YOUNAG 0T
SCDIJC(TIC!. "ETol popel v yivel koAt KukAogopia
ToU dépa pioa oTo XGpo kal kahr Bipuavon B1& peTa-
Popds. ITé oyijpa 1725 qaiveran TS KUKAOQOPET
o C!Epcxs uéoa of Eva Swp&Tio, oTd &Toio Uﬂapxﬂ ma
eEpucxo'rpcx.

17.3 AIAAOSH THE OEPMOTHTAZ AI" AKTINO-
BOAIAZ

Elvar yvewotd 611 6 fjhios Gzpumvel ™ [f, xewpis
vé Gmépyel UAIKG péoo dudpeoa o aUTd T& BUd oU-
Pdvia opata. ‘H Bi1&oon auTn Tiis BeppoTnTas Bev
Brropel v& ylvetan obte B1° dywyds oUTe Bi1& peTago-
pds, yati kai of Sud adTol Tpdmol blabooews TS
BeppoTnTas, yivovtan pé Th Pondeia Ths GAns.

‘Emropévas, & Tpdros Siabdoews Ths GeppoTnTas &md

Ty 17-2.9.
*EykataoTacn kevTpikiis Bepudvoecas.

—_—

B eppic depag \ %
I

Woxpdc dépag P
J
s
7,

2

Ty. 17.2 6.
Kuxkhogopla ToU  &Ttpoogoupikou dépa  of
Y&po Tov Beppaivetan &wd BepudoTpa.

WnionoiBrke amod 1o ivotirouto EknmaibeuTikrg MoAmkrg



334 Kegpdalawo 17. Avddoon Beppotnrag

Tov fjAlo oti) I'F, BnAabn péoa &md TV Kkevd x&po,
elvan BiogopeTikds kai dvopddeTon diadoan tiig Oeppo-
rag & axtivofolriag.

Té& Bepudt owpara dkTivoPololv éva elbos kupdTwy,
T& OTrolar OvopalovTal NAEKTPOPREYVITIKG KOpaTe. ZTHV
KaTnyopic aUT@dv TV KupdTwy évtdooovTal kel T&
Kupara Tfis TAEopdoews, ToU poabiopavou kol TV
puwTEVGY dkTivewv. ‘H BidBoon OeppotnTas, Emopéves,
oThv TEPITTTLoN aUTn yivetar pé NHAEKTPORAYVITIKG
KOpota.

Mé& vé karavorjoope TO pnyXaviopo, pé Tov otroio
B1adibeTan ) BeppotnTa &1’ dxTivoPorias, Tpémel v
puédlope Ti iS10TnTES ExEl Evar «pEAaVy OBPA Kal v
yvwpicope 16 vope Stefan - Boltzmann.

o) ‘Opropos. «Méhavy ochpe dvopdletor kale oipa
o0 anoppoga k@b dxtivoflolia mod még@rer mAve Tov.

“Eva paUpo mavi pmopsl v& BewpnBel «péhavy odua
"AvTifeTa, fva yudAivo dvTikeipevo Btv elven «pédowy
odua, yiati pépos Tiis drtivoPolias, ToU TEQTEL TTAVG
Tovu, Tabaivel dvdxAaon xal Bidbhaon kal &mopaxpu-
vetat &’ auto [oy. 17 - 3a (a)]. 'Emions cwuara pé
Aeles kal oTIATIVES Emipdueies dvaxkAoUy TO PeycAUTERO
at0000Td TR AKTvoPoiias oU TrépTeEl AV TOUS
[ox. 173 «(p)].

B) Nopog Stefan - Boltzmann.

‘O vépos alTds Srarutrdovetal s £Efs:

‘H foxus N Tfjs dxTivoPolias ToU «uéhovosy ow-
paros elven dvéAoyn Tpos TO EpPabov THs Emipdveias
S kal dvdhoyn mpods TV TéETapTn SUvaun Tis &TOAU-
N5 feppokpacias Tou owpaTtos. Aniadn:

N=agST¢

OTrou: ¢ oUVTEAETTT|S TTOU ExEl Tium 5,67 - 1078 - b
m? grad

kal N | loxUs dktivoPorias ol opileTar odv TrnAi-
KoV ToU TrocoU BepudtnTas Q, ToU drTivoPolel Eva
odua, Bik ToU ypdvou katd TOV OToio yiveTal 1)
&rTivoPohia:

T,

i

‘H dxkrivoPola Tév &A@V owudTwy, ToU Gy
elvanl «péhava owpaTar, Sivetal dmd Tov TUTTO:

N=acaoST?
6mou: @ elven d&piBuods wikpdTepos &mrd T povéde.

"AntivoBolion ot
npoomnlntel

Alagoves
“1yvakd

@

N Aadhaopevn

*Antivoorla ol
TPoOiTTEL

MAva HAWREVT

Aela ®al oTTvy
Enupavewa

Iy. 173 a.

WnoionoBnke ammod To ivotirouto EknmaiSeuTikrg MoAmkrg



17.3. Awzdoan tiig Oeppotnrag &' axtivePoriag 135

QOua Eyel T fon pé T6 TTnAikov TiS dxTivoPorias Q
ToU &roppogd T6 adua Bi1& Tis dxTivoporias Q, oy
TépTel TTévw o alTo:

0,

0,

Y) Mnygoviepds draddocmg tijg Osppotntog péE aKTL-
voPodia. "EoTeo SUo «pihava oodpatay A kai B (oX.
17.3p), 1& omoia éxouv Tis 1B EmQAVEIEs. *Agou
T& cwpata Exouv Bepuoxpacies peY OAUTEPES &mo TS
&réAuTo undév, 8& dxTivoBoroly, cUpQLVA ué TO vouo
Stefan - Boltzmann. “EoTe dxdpa 611 KaTeubuvoupe au-
TéS Tis AxkTivoPolies &md TO A olpa oT1é B kai avri-
OTpoga.

ToTe, 16 odua A dxtivoBolel foxU:

Ny oS T
@ 16 odpa B dktvoPohel fox:
Ny, =S T

‘H Biagopd N; — N, — o § (T4 — T4,) elven Ozniki
Kai étol 16 odpa B Bsp,dmve-rm iy 16 obhpa A Yo-
XeTan,

Egappoy: ‘H T# Trv fuépa maipver &md TV
o BepuoTnTa, yiaTi fxa Oepuoxpaoic pikpOTEPT) AT
airéu. To Bpddu, oupws, 1) I &xTivoPoAe a1d &yaves
Yuxpd Bidornpa Bepuoxpacia kal WuxeTar AvTiy T
WUEn elvonr Mo Evtovn, STav £xouE kabapn GTudoPal-
Po, yiart Tée §) Bepuiki) drTvoPoric Tiis s Bév Epro-
SiCercn &mo clvvepa 1 UBparTuoUs TS ATHOTPAIPAS.

8) Aoyeia Nrtiwobap (Diewar, Ozppog). Elvan Boyeia
BE Beppikt) pdveot), ki ETO1 UTTOPOUME v& Sieernprioope
o' aiTd Uypd of younAt Oepuokpacic (veps, dvayu-
KTik& kAT.) f Uypd Bepuc (LeoTé ydha, LeoTh) oou-
Ta k) (ox. 17-37y). Ot &pxés oTis omoies Paoile-
Tan f) AerToupyia Tous elvan:

a) O Aeies kai gTIATTVES ETIQAVEIES dvakAouv TN
Bepudnte, ToU BiabibeTan pé drivoPoria ki ETar TN
alw)(vouu

B) T kevd elvan kakds &ywyods Tiis BeppdTITaS.

Té Boyeia Dewar ikavomrolow Tis MO WAV ApXEs,
Yioeri &moTeAovTon &md yudAva Soxeia pé SimAd Tol-
Xouara, dvdpeoa oTd drroia UTdpyEl Kevo kad TO yuadd
tEwrepiké elvan Emapyupwpivo. ME TV kaTaokeun
Ty TreTuyaivope ikavn Beppikh pévwon.

T T2
3 a{)
A B
T T2
Iy. 17.3 .
Napa

ecnég- %

- Kevd

> Emapyupwpevy
Enpavela

\

Iy 17-37.
Aoyeio Dewar.
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KEDQAAAIO AEKATO OI'AOO

OGEPMOAYNAMIKH

‘H Oepupoduvopikny e€etaler ™) OepuotnTa odw ik
popen évépyelas kal TN cuoyeTilel pé Tis GAAeS popgés
Tiis Evepyelas.

18 - 1 METATPOITH MHXANIKHZ ENEPIEIAZ ZE
OEPMOTHTA

Yrapyouv ToAAG paivopeve kal Exoue pkeTés
gpmreipies, TToU pds EmPePoicovouv 611 Elvan oAU eU-
koAo pnyaviky Evépyela va petatparel of BepudTnTa.

MNé& vé LeoTdvope T& YépIa pos TO XEIPGVA, TS Tpi-
Pope. T AdoTixa TGV adTokIvi)Tev  OeppaivovTal,
Stav 16 alrokivnTo Tpéxel. To paxaipl, étav TpiPetat
oT6 cuupiboTpoyd BeppaiveTan.

levikg, ol Buvdpers TpIPfls TTPOKOAOUV HETATPOTIT|
Tiis unyavikiis dvépyeias of BeppéTnTa. “ETol Eva odpa
I (ox. 18- 1), woU dhicbaiver ot opigdvTio Emimedo,
oTopaTd peTd &md k&molo Xpovo, taitias Tis TIPS
oU tfaokeltar. IThy mepimTeoon auTi, f KWNTIK
tuipyela ToU oouaTos, éTov oTapatnoe, pndevifeTal.
AT Speos BE y&Bnke AAAG peTaTparnke of GeppoTnTa,
1) omoia Beppaivel TG oddua.

Mevikd, GAes alTés of Suvdpers, Sws f) TpiPr) OAI-
offjosws, N TPIPN kuAicews, 1 EowTepikn TPIPT OT&
Uypd kal f) dvtioTaon ToU peuoTol, &moTehoUv Tis
Aeyousves nalntnikée avriotdoeis. AUtés elvar ol duva-
peg mov avurifevrar oty kivijon kai ovviehobv o1
petatpont] tilg Kwvnukils Evipyslag t@v cOpGTOV of
Oeppotnra.

18 .2 ZXEZH MHXANIKHZ ENEPTEIAZ KAl ©EP-
MOTHTAZ

2ZUppuwva pé Ta doa EiTTape O TTavw, GV GVOPGooHE
A T pnyavikn tvépyela ou xabnke kai Q 16 ood Tiig
OepuodTnTas ToU Snuioupynfnke, ToTe B& loyUer f
axéan:

A=10

"Eton, Stav yaveron évépyeia .. 20 joule, mapd-
yeron OeppdrnTa 20 joule. "Av Oehfiooue vé& Ppolue
™ BepudTnTa AUt of cal, Tpémel v& poobiopiooue

AR N

Iy. 18.1.
Ol Buvapers TpIPfis peTaTpéTouy TO PNYO-
vIko Epyo ot fepuoTnTa,

WnionoBnke amod 1o ivotirouto EkmaibeuTikrg MoAmkrg



18.2. Tyton pnzovikic fvepyeiag kai Oeppotirag

™ oyéon TéV povddov joule kal cal. AUTS yiveTon
k¢ 1 ouokeuy Tou Joule, # ol gikovideTar oTO
oxfipa 18 - 2. 'AmoTeheitan amd Eva PepiBopeTpo A,
Toy owTepikd pépet oTodeps mrrepuyia I, Kad KwnTc:1
I,. 'Avépeon oTé TrrepUyta Umrdpyel veps. Ta kvnTd
TrepUyia [1, mepioTpigovtan wé Th Ponfei ToU Paé-
pous B. Té addua B wiveital alya olyd Tpos T& KATW,
Yiati oy kivnon Tou dvtirifeTat potrf) Trou efaakel
TO TrepiSvolpevo vepd aTd KWMT TTEPUYICL.

T6 fpyo mou Tapdys T6 Papos B, kabes TEQTEL
amé 16 Uyos h, glvan:

A = Bh.

Té Epyo altd Bév petaTpémeTon Of KIWTTIKT) Evép-
Yew, GAA& of OepudTnTa péoa OTO BepuBOpETPO.
‘Ao Ty atfnon THs Beppoxpaoias A0 oT6 Oepuibo-
BeTpo kad Ao TT BeppoywpnTIKETNTE TOV K, Ppioxope
16 Troody TS BepudTNTAS TIOU TP YETA kai 16 6Ol
Sivetan &md Tév TUTO!

0O =K A0

"Etor Ppédnke &1, av  yobel unyavikt EvEpyea
4,19 joule, Tap&yetan BepuTnra fon wpos 1 cal.

Mrropoupe £TOpEVes VA YPAYOHE:

I cal — 4,19 joule

Lypcioon @ TMoAaiotepa Xpnmuowotoﬁcm’ 16 «pn-
Xavikd iooblvapo Tis feppoTnTosy (1) ko TO «ﬁ)\er\"rfjh
& looBuvapo GepudTnTasy (u) TTou opitovTal d)S_éEﬂﬁl?

1) Mnyaviko ioobuvauo Tiis BeppoOTNTAS J eivar ©
AO’Yosj

A

0
Smou: A 16 KoTavahioképevo Epyo kai Q 1 Toapa-
Yéupevn BeppotnTa.

Elven J = 4,19 joule/cal. )

2) "HAektpikd igobuvauo Tfg BeppoTnTOs @ Elval
16 dvtioTpogo TOU pnyavikoU 10oduUvaou:

i

0 — 1 : joule[cal = 0,24 _“”'

A J 4,19 ° joule
*Arrd Té maparéve aiveTal 8T, 6 pnyavikd Kai

NAexTpikS {00dUvapo Tis PepuoTnTaS Eval OUVTEAEOTES

m&s tf1omaews, TToU ouVBEEL T tvépyeia A, ToU koTa-

vahoveTal, kai Ty GvTioToiXn feppoTnTa Q TOU

a

Duaikiy

M2

©

m

m i B

o

-3

B et st e ]

=

ris! T T G I 7 TN T ST

Zy. 18.2.
Oepuibopetpo Joule.
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338 Kegdalaro 18. @zppoduvapikn

TapéyeTal, kal £xouv okomd v& ouoyetioouv Tis po-
véaBes peTprigews T@V SUo alT@v weyedGv, STav Bév
dvfikouv oTd iBlo oUoTtnua povddwv.

18 . 3 TIPQTO OEPMOAYNAMIKO AZIQMA

"Omreos eibape o1& ponyoUpeva, | pnyaviky tvép-
yeiax piropel vé petaTparel of BepudTnTa. "Omres B&
BoUpe 16 k&Tw, Kkai 1| BepudTnTa pTTopEi vé peTarTpanel
Of UM YQVIKT) EVEpyElQ.

"Extds Gpeos &md T unyavikn évépyela kai Ti) Bep-
pOTNTa UTTap)OUY KI &ARES poppés Evépyeias, GTres slvan
N NAekTpikn Evépyeia, 7y ¥nuikd, f TUPNVIKT EvépyEela
KA. Kai yr' abtés Tis évépyeiss ioyUouv doa eimaue
mponyoupivws. “ETol, pnyavikn dvipyeia propel vi yi-
VEL NAEKTPIKT kol dvTioTpoga, HAexTpiky évépyeia prro-
pel v& petatpamel o feppdTnTa K.0K. ZTis dAAayés
aUTEs loyUel 6T "Otay xalcl pua popei Evipyerag na-
payetar {on nosotnra GAlng dvépysiag. AUTO elvan T
np@to Oeppoduvapikd atiopa. ZUpguva pé 16 dEiwpa
aUTéd 8Ev propodpe va dnpovpyijcope Evipyoia and téo
mndév, yioerl dvépyeaia Bnuoupyeitan pdvo &md peta-
TpoTrT} GAANS Evépyelas.

"Eto1 &év pmopoupe v& pmidfope to @sikiviro tob
mpdTov £idovg, BnAadn W& pnyavh ToU vd Tapdyel
tvépyeia Qo TO undév,

Lypeioon : ‘Emonpaivoue €865 611 of pnyovés ye-
VK& elval ouokeués, ol OTIoies peTarTpéTouy popeks Evép-
yewos (Bév Bnpoupyouv évépyeia). N& 16 Adyo almd
x&le pnyavh) Exer ouvteheoTn &mobdoews 1), O OToios
elvar 16 nhikov Tiis tvEpyeias ol dmobiber 1 umya-
vii of Opiouévo xpovo t (Ay), Bik Tiis Evépyelag TroU
Ths TpoopipeTan (Acg) oToV i8io xpdvo (oy. 18- 3):

Aw
T i

‘H tvépyeia E6680v elvan ouvi|Bws pikpdTepn &md v
tvépyera eloddou. “Opws, oUpguva pé Té TpddTo Beppio-
Buvauikd afiwpa, &év yavetan évépyeia.

‘Etropévers 8& loyver:

Attn = AI:E, + Q
Gmrou: Q elvan Togd BeppdTnTas TTOU TTapdyeTal 1) GAAN
tvépyela BiagopeTikr) &md Ekefvn TroU OéAope vé pas
Bawoel 1 pnyavn.

3 7 AEE.
SN

Iy. 18.3.
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18.5. Awtonwon ol TPMOTOV Ogppoduvapikod GELOPETOS ot Gépa 339

18.4 EPFO KATA TH METABOAH TOY OFKOY
TON AEPIQN

"Eotw 671 fva &ipio PplokeTal oTdv kUAwEpo K
kai ¢ £pPoro E wetarveiten dmd T Biom B oTr Béon
T (oy. 18- 4a).

Tris 5u6 Béoris B kai T of ouvBfikes ToU depiou eival
&tigroiya Py, V,, T, kai Py, Vs, Ty, 610U P 7 migomn,
V & &ykos kal T fi dméiuT Sepuokpooic.

‘H petaPorry &md 1y Béon B on Beon I &roAoubel
THY kapmrUAn (1) ToU SiaypdunaTtos (o 18 - 4 p).

Kord T peTakivnon Tou EupoAou amo Tn fion B
gThv I mapdysTton Epyo, TO OTrolo YrroroyileTar 65

EEfis

‘H Blvapun:
F=PS

(6mou: P wrieon depiou kal S TS tuPadov Tis BiarTouis
ToU iuBdhou), peTaxivel T6 EnPoro woerde dx kad TTapdyEl
oroiyeiddbes Epyo: dA — F dx — P Sdx = PdV.

Té ywouevo P dV elven foo pé 10 ¢upadov Ths Blo-
Ypopuopévns Awpibas (afyd) oTo oxiva 18 - 4 B.

Mé& v& Umrohoyioope T Ak Epyo A KQTG TT) METO-
Kivnon &mé Th Béon B o Béom I, dpel va dBPoicc‘)us
T& oTolyEIbn EuPabd T& AUk TTPOS ™ Awplda
(uByd), oy mepioyiy &mrd A ¢ E Tou Biory pAHMATOS.
AnAadry, 16 Epyo A elvon foo ué 16 fupobov OAKAN-
PNs Tiis Blaypapuiopévng TEPIOYTS (ABFE)’. ;

Tnueovope 885G &1, Gv yiver i pETAKIVIOT TOou
tuBdAou &rd T Bkam T ot Béon B, TPETTEL vé EEaoxn-
Bet ¢Ecotepict Buvapn, BnAabn & warravohedel uﬂch'
Vikr) vépyele fon pé 1O EpPabov TS aluy.pcmplf:ru&
vns meploxdis (ABFE) a1é Siypappar TOU OXTIHAE
Tog 18.4p.

18 .5 AIATYTIQSH TOY TIPQTOY OEPMOAYNAMI-
KOY AZIQMATOZ 3TA AEPIA

S16 y@po A fvés kulivBpou (0% 18 - 5) ﬁpi‘OKET(Il
fva &épro. Té Euporo E rvertan xwpis TpiPés kad foop-
poTrei, yiari 7 wieon ToU cepiov oTo )(63?0 A drm
fon ué ThY Ecotepikr) Trieom. “Av TPOTQEPOUHE EVA
Tood BeppdTnTas OTO &EPIO, 0& owEnbel 1| Bepuokpacia
Tou, Bnhabn 0& aUEnBel f| EoWTEPIKT TOY tvEpyela Gmo
U, ot U, Tautdypova 8a aUgndel kai O &ykos Tov,

Ly. 18.-da.

P
L=
v
Ly. 18.4p.
“Epyo Tapaybuevo xotd Ty EKkTdvman
&eplou.

§ o

Ly. 18.5.

m
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340 Kegddawo 18, Oeppoduvapki

uEé &mroTéAeopa v& petakivnfel 16 Euforo &md TH Béon
B o) Béon [, BnAadn 8& mapayfel kai épyo A.
ZUupwva pé 16 Tp&TO O probuvapikd aiwpa tvép-
yela BE yaveTal,
‘Etropévess:

[F Q= (Uy—-U;) + 4 Hpdto Ocppodvvapue lifl’r!m
. = =<3 ! )

Mmropolue Emopéveos, vé BiaTumddoope di ¢Efs T
GEicopa abTd:

"Av o’ Eva &éplo Tpoooope Eva TToad BepudTrTas,
Eva pépos Tiig BeppdtnTas Bd alffoe THY ETWTEPIKT
bvépyeiar kol TO UmdAormo & petactpoel of unyavikd
Epyo. ‘Emopévess, BiamioTavope 3T propsl Eva Tufjpa
BepudTnTas vé petarpame of pnyavikd fpyo.

Inpeioon : "Av 8év alfnel & Sdyxos ToU deplov,
8év mapdyetan Epyo. Anhadny Gév elvan dapaitnTo v
TapdyeTal Epyo, Stav Eva &épio BepuaiveTan.

18 -6 1ZOBEPMEE KAl AMIABATIKEZ METABOAEE |, (0 2% ‘(‘f‘v;g‘;'ﬂo), AR
TON AEPION ? b

ouvdpTnon pé Tov Syko &eplou, Umd orale

"ATTO THY KaTaoTaTIKY EEiowan TdY TeAeiwy Gepicov P Oeprokpaoie - Néuos Boyle - Mariot(e)
PV =nRT upmopolpe y1& xkdbe mipd Tfis Oeppokpa-
‘olas T vé yapdfope wid KaUTUAN oToUs &foves P kai
V (ox. 18 -6 a).

Of kapmihes adtés dmoTehoUy plo dpdda KOUTTUAGY,
ToU  dvopdlovTal  ied0eppeg Koprdres yiati, Omeos
elrape, ) k&0 pia &’ adTés TAPICTAVEL TT) PETCPOAT
mitoews kai dyxou Evds depiou of oTabept Beppokpaaia.

"EoTe Tdpa 61 Exope BUo kuAivBpous Ky xal K,

(ox. 18-6PB), péoa orols dmoious Ppicketar 16 (610
&éplo of foes ToodTNTES Kad of Bieg ouvliikes Tiéoews
P), dykou V, kai Geppokpacios Ty =16 Bidypappa
TV [0dBepucov  kapTuAGY  aUTéS of ouvlifikes dvTi-
oTOIOW 0TS onueio T (ax. 18 -6 a). Mi T Poreia
auTiv TV Slo oxnuarwy 04 fetdoope Buo €eibn
peTaBoAddv oTd dépia, THY {06Bepun kal THv dbia-
PaTikn peTaPorr.

a) "ledleppn peraPord). T &épio ordy KUAWEpo K|
TEPIPAAAETAL GO dyddyino Xdpo kai ETo1 piropel vé
drroPddAel Tuy6v meplooeupa BeppdTnTas 1 vé oupTTAn-
pwoEl TUXOV ENAEIpa BeppoTnTas, coTe TEAKG ) Bep-
Hokpaoia Tou va rapapeiver otabdept|. Of peraforic mob
yivovtar 616 aépro, 61d xdpo avtd, dvopalovron ioolep-

K2

Ey. 18.6 .
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18.6. "Tooleppeg Kai adrafotikic petaforic v arpimy

heg perafolric. Tho xkarw 0 Trapakohouffooue TETOIES
HETarBoAés.

"Av Beytoupe &T1 oTr Oéan Z ToU éupdiov, TO AEPIO
fxen peyoAUTepn Trieon amd T mepiPpdAhoy, TOTE TO
tuPoro B kivnBel oAU dpy& dmdé 16 Z oo H. Z’ 6An
Sueog aUTn T ueTaPoln, i Beppokpaoia B Tapapeivel
OTaBepr kai for mpos T “Exope Aormév alifnon Tou
Sykou kai EAGTTLGT THS TiECEWS TOU Gepiov pE OTO-
Bepr) Oepuorpaoic, Sniady Eyoune icdbepun EKTOVOET
9t @épro. ‘H petaPorny auTh oTO Sidypappa TV
KQUTTUAGY TTapIoTAVETaN Tr&V TV ig6epun Ty kad
By ) ZH (oy. 18 - 6 a). Zrhv ioddepun auTn KTO-
Veon mapiyetan Epyo foo Tpds TO Eupadov AZHT.

Emreidi) kad T petaPors) auTi 1) fepuokpacio TOU
Sepiou Bév GAAae, Bév GAAae Ko 1) focoTepiki EVEPYEIT
Tl &eplov, SnAadh Uz = Un fi Uz — Un 0. ‘Eto-
Béveos 1) é€icwon Q — (Un—Uz) + A yivetan Q A.
Anbadi 16 Epyo mobh mopayetal Ketd Ty icoleppn pe-
tafoii civer Grotéitope peratporils Tiig OeproTHTES
Si Epyo. TO &épio Trijpe THv dvaykaia quTr) BeppoTnTa
Ao tév epIBdihovTa ydpo, yiati, TS eimaye, &
KUAWSpos K, Exel kot Bepuixn dywyHoTnTa pé TO
TepIBéMAov Kai i peTakivnon ToU fupéiou M yiveran
TOAU dpyd.

"Av Thpa gupTiégous TOAU dpyd TO tuporo TOU
KuAivSpou K, &md 1 Bton H aTr Bon Z, TOTE KATAVO-
Advetan Epyo oo pé TO EuPobov ZHTA (Brdy papua
TGy {odBeppy KauTUAGY, oy. 186 a). Té épyo auTd
Bév peyohcovel THY fowTepIKY EVEPYEIX Tou deplov,
Yiori Stv Tou peToBdAAer 1) Bepuokpadia. ‘Emopéves,
SUppuwva pé Th E§iowon:

Q= (Un—Uz) + 4

T6 fpyo A, mol kaTavoahdbnke, PETQTPETTETA ot Bepuo-
™Ta Q 1y dmola dpws dmoPaAAeTal 0TS GyYIHo TE-
PIB&ANOV TroU Pploketan yUpw &mTd TOV kUAIEpo K.

) ‘Adwpanikiy perapoliy. ZTS  XBPO Tou TrEpl-
BéArer Tov kUAEpo K, ETIKPATOUV BICGPOPETIKES auv:
Bijkes, &mrd ixeives Tou kUAivBpou K. ‘0 yépos A Tou
Geplou elvan TeEAElws HOVWHEVOS a6 TO TEPIBEAAov.
"Av, y1& omolodryote Adyo, Tapaxel BeppodTnTa OTO
&kpro, B Tapaueiver ékel kal, duTioTPOQA, &v XpElaOTED
T &épio y1& GmolobfimoTe Adyo, BepuoTnTa, 8 T
Tépel Gard THY ECWTEPIKY TOU EVERYELD. Oi peraforés
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342 Kepalawo 18. @eppoduvapiki

nov 06 yivouv otd aépio 616 ydpo adtd dvopalovian
adrapanikig peraforic. ©& Tmoapakoroubricons Thpa
Tis ueToPoAés alTes.

"EoTe 6T 16 EuPodo Tol kuAivBpou K, PpiokeTar
ot fton Z, 16 &kplo Pploketan oTis ouvliikes Py, V,
kai Ty wov dvmioToryoUv o716 onueio Z Tou Siaypdupa-
Tos TGV iodBepuwvy kaumuAddv. "Etrabny kel 1O dépio
Gokel Trieon ueyoAUtepn dmd TO TepiPdiov, TO Eu-
PoAo perakiveiTon &md T Béon Z o1 Béon E. 1 pe-
Takivnon ot Exoue Tapaywyt) épyou A.

Zthv tEiowon:

Q= (Ug—Uz) + 4

76 Q = 0, y1ari 16 &épro oTév kUAEpo K elvar Bep-
MIKE JOVGOUEVO.

‘Emropévas, B& Exoue opaywyn Epyou A of Pdpos
ThS EoWTEPIKTS EvEpyeias:

A=—(Ug—Uz) =Uz—Ue)0

AnAabi 1) évépyeia U petd v al€non Tol dykou
Eywe pikpoTepn &md Thv Uz mplv &md Thv alfnon
ToU &Sykou. “Exope pé &AAa Adyia, uelwon Tiis Eoc-
. Tepikfs Evépyelas ToU deplou, ol anuaiver EAé&TTwoN
Tijs Oepuokpacias (WiuEn) ToU &epiou. “Etol, &md 1A
Bepuokpaoia Ty wnyaivous o1 Beppokpacia T, (T, { T3)
kai ol vées ouvBijkes ToU deplou Tdpa evan Py, Vi, Ty,
Tou dvTioTorKoUv oTr) Béon E oTis i0dBeppes kapuAes.

276 Bidypoppa T&Y lodbepucov, N petaPolr) alTh
dvTigTolkEl oTiiv kapUAn ZE kal dvopdletan adrapo-
Tkl Ektdvoon. Znueidvoupe 81 kad o alTh) TV Trepi-
TTWOT) TO Epyo Tou TapdyeTal elvan foo pé 16 EnPabiov
ZEI'A o716 Bidypappa 1@y {odBepucov.

"Av Tdpa kivnBoupe dvtioTpopa, BnAabdr oupié-
oope TO &éplo ToU kuAivBpou K, petaxiveovtas T6 Ep-
Poho &md T béon E oty Béon Z, kaTavahdovope Epyo,
T6 &moio oUuguwva pé THv éficwaon:

Q = (Uz—Ug) 4 4

ueyaddver Ty EowTepikn) Evépyeia ToU &eplou (yiorl
Q = 0), 8nAadry Oepuaiver 16 &épio.

‘H petafolrr) altr 016 Sidypapua TéV lodbepuwy
TOPIOTAVETAL WE THY kapmUAn EZ kaf 16 épyo ol ka-
Tavahobnke elval fgo pé 16 EpPadov Tol ox1fpaTos
ZETA.

WnionoiBnke ammod 1o ivotirouto EknmaiSeuTikrg MoAmkrg



18.7. Eidikéc Ocppotnteg 10OV depimv

Inueioon: MmopoUue of Eva &épio v& ETITUYOUE
loofepun peTaPodny &v peTaPdAroupe Tév Syko Tou
Olyd-gryd, omwdTe Siveton GpreTds ¥ povos Vi AtroPAn-
Bt 5 v &oppognfel dmd TO TEpIPEAROY BeppoTnTA
(Ppadeia ouptrieon 1) éxTévwon).

*Errions pmopoupe v& EmITUYOUE &B1aPaTIK PETO-
oM, TrpokadovTas WG ypriyopn ouWTTieon f wa
Ypryyopn tkTdvwon of Eva &éplo, OToTE & HIKPOS Xpo-
vos 8¢y emrapkel, (oTe TO déplo V& dToPdAiel oTO TEPL-
BéAhov Té mepiooeupata fepudTnTas fi vé Adpel &méd
16 TrepiPdAhov THY dvaykaia BeppoTnTa.

Egapuoyfy aUtfs Tis  aBioPoTikiis
fope oTAV Uyporoinon T&v &epiwv, T
Uyporrolotvtar. Té &épla altd T TotrofeTolUpe Of
KAeloTOUs YPOUS ME XOUNAT) OXETIKG Bepuokpooio kad
Uynas) rieon. ST1 ouviyela KAVOE Toryelor EKTOVWOT),
U &rroTéAeopa v& EAaTTwOET 1 ezppOKpc«TiG TOUS KATW
&mmd Té onpeie ffoews Kol Eoptvas Vo \‘Jypowomﬁoﬁv-

Ut thv dpyn oTnpiletan 1 pnyavr)  Linde
(/“VTE) ué THY Srrola UypomoioUpe TOV ATUOTPAIPIKO
Gépor.

Iypeimon : TS Beppobuvapikd agicua GvagépeTal
O¢ fuépyeies, v EuEls OTT OXEOT:

0= (U—U) | 4

dvogepbpaoTe o Epyo A. Tlpimer Sy vé yvewpifope
811, & xémou TrapéyeTal Epyo, TEMKS aUTO pETaTpE-
TeTon of Kkémrola EvEpyEla KIVITIKT # Buvopik. "ETon,
8Taw Tr.x. oTAY 106Bepun peTaPoA Aéue OT! rapayBnxe
Epyo A &md BepudTnTa Q, elvan &pbd, yraTi 76 Epyo A
Tapéyer tvépyeia. Anhabi B uTopouoE vé Brarumelel
é11 7 dvépyera mod mapayctar &ird 16 Epyo A, TrpofiAbe
amé thy dmwaa THs feppotnTas Q.

EKTOVOTEWS
oU BUOKOAX

18 .7 EIAIKEZ ©EPMOTHTEZ TQN AEPIQN

"Eote 61 Exope THv (B pala depiov ot Buo @
SiagopeTiké Boyeia (ox. 18-7). To Boyeio (u) Fxe

fue Euporo E, 16 dmoio propel V& UETOKIVEITC, oTav
Umrdpyel Slagopd TIECEWS TPOS Ty TAEUpG TS HI-
KpdTepns miéoecs. “Etor ) Twieon oT6 Y&po A ToU A
Boyeiou (a) Tapapéver otabepn kal fon pé Ty é6coTe-

pikny Trieon. Té Boyeio (B) Exer otofepts BlaOTAOEIS. ®
"Av Thpa Beppdvope TG BUS GEPIC, o6 Boyeio (o) B&
Eyoue aEnon Tou dykou pE otafepr| Tieon (looPapns Iy. 18.7.

WnionoiBrke amod To ivotirouto EknmaiSeuTikrg MoAmkrg



344 Kegdlawo 18, Ogppoduvapiki

peTaPoAn) évdd oTéd Beltepo Boyelo B& Exoue alifnon
THS mikoews wé oTalepd Syko (lodywpn peTaBoin).

ArarmioTcoveton Sucos 811, yid vé avEnoope T4 Bep-
poxpaoio katd AD PabuoUs oty fooPapt] peTaPoin
(Boygio «), xpeioldpacTe peyodUTepo oo BepudTn-
Tas &’ 6,71, oty {odywpn WeTaBoAr (Boyeio B), ki
alTd ylati TO ood Ths BepudTnTas, wou Sivope oy
looPapn) petaBorr), dév Lodedetar 6ho yid va Osppaver
6 aépro. "Eva pépog tiig Ocppotnreg ypaialetar yia va
rapoy el 16 Epyo Kutd T petaxivigen tol fufélov and
™ Ofom E otiy avtiotoiyn E.

"Etoi: a) Mda v mepimrwon ToU depiou Tou So-
¥elou (a) foyver:

0, =comdl

émov: ¢, N eidikn Ocppotnra Ono otabepi micon.
B) Mé& v mepimrwon Tou deplov o6 Soyeio (B):
0, = c,m Al

Omou: ¢, 7 eidiki Oeppotnra Oné otalepd Hyko.

Emeidn), oUpguva pé doa eirape, Q; ) Q,, 0& elvan
Cp ). Cise

Lopnépaope : T& &épra £xouv SUo eibikés BepudTnTes.
“Thv eidikn GepudtnTa Mo oTaBepr| Tieon ¢ kai THY
elBikn) OeppdTnTa Umd oTabepd Syko c,. ‘H ¢, eivan
peyoAUTEPT Ao ThHY ¢, ki & Adyos cpfc, = Y Eiven
otalepoc Y@ ta aépra pé 6o aplpd atopmv oo po-
mo tovs. "Etol oTd povartopkd Exer Tiwn 5/3, ot
Braropikd 7/5 kal oTd& TpraTouikd 4/3.

Enpeiwon 1. "0 Adyos altds y ypnoipotroirdnke
oTov Umohoylopd THS TayxUTnTos peTabdoews Tou
kUuatos ot &éprx [magdyp. 113 (y)].

Inpeioon 2. Zmiv  mepimtwen s &SioPaTikdis
oupTriéoews kol ékTovedaews & vopos Tév Boyle - Ma-
riotte Biatumaveton s EERs:

pV' = aral.

18 - 8 METATPOTIH THZ ©@EPMOTHTAE SE EPIO —
AEYTEPO ©EPMOAYNAMIKO AZIQMA

Oeppikic pyavig dvopdlovTal ol pnyaves, ol peTa-
TpEouy TN Beppixny Evépyeix of pnyxavikn (ox. 18- 8).
lM& va Aertoupyrioouv oi Bepuikés pnyavés, mpémel
vé Umdpyouv: 1) mé Beppry Ty pé deppokpacia T,
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18-8. Meratpond) tijg Ozppotnrag of Epyo — Acvtepo Oeppoduvapikd aiopa

kai 2) fva wuysio pé Beppoxpacia T, ( T). Of Beppikis
Myavég naipvovy Eva mosd Oepporyrag and i Ozp-
B iy, rapayovy Epyo A kai Gmoedidouy atd yuyeio,
oY fyer Oeppokpasio T, ( T, Eva mooo Deppotnrac Q..

Sepur mny BepiLi pXevT Wuyewo

Q4 Q2
= —4 —
‘1 Tz

ZUpgeova pé 16 TpGTo BepHoBUVILIKG &Eiwopa &
Eope:
Q, o, A
‘0O ouvtedeaTris dmoddews aUTHS THS pnyaviis ovo-
HaleTar fropmyavikog ouvicheotig Gmodoctog 1 kad
vy foos:

A 0, — 0,
Q Q,

"EoTtw 6T BiabéToupe Blagopwv TUTrEov  Bepuikés
bryauvis, Tou Epyddovtan petafy Bepuikds TNy RS Kot
Wuyeiou pé 1B1es oTaBepés dmoAuTes Bepuokpooiss. O&
Slarmigrdooupe 811 ol unyavés 8 Exouv BlaQOPETIKOUS
ﬁlounxcxvmox}g GUVTEAEDTES &TTOBOTEWS.

"Opwg, 6 Propnyavikds cuvieheoTils AmodOcEMS TOVS
Sty pmopel v drepPel 6 cuvtekeoti) Gmoddceg Hidg
Gﬁo)Pnﬂxﬁg Ocppikiic pyyaviic, mod dvopaletan pnavi
08 Kapvé (Carnot). ‘O ouvTeheoTns dirobdoews avtiis
Svopdletan  Ocppoduvapikég  cuvtehestilg  (moS0GEMG
Tiis unyaviis Carnot kai Siveran &md Tév TUTO!

n

H = Ql Y QZ o Tl =, 12 ] OeprodvvauKos oUVTEAETTHG |
i T i anoddaccm; Carnot |
Ql 1 |

Té oupmépaoua elvan 671, givor Gddvato va kato-
Tkeugoovpe pua Oeppukiy pgavi mod v maipver Ocppd-
Mra kei va v peratpiner OLOKANPN O pMYOVIKD
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ivipyera. AVté amotehel 1o dedrepo  Oeppodvvepmkd
akiopa.

Elvan BnAadt) &BUvato vé kaTaokeudooups TO dei-
kiviiro tobd devtépov gidovg, oU 8& flTaw md pnyavi,
1) dmola 8& propoUce v& peTaTpéyel TG TepdoTia &To-
BépaTa BeppodTnTas TV BoAhaooddv of pnyavikn Evép-
yeio. Mé vé petarpéyoue BeppotnTa of Epyo mpéme
TpdTa & SAa va Exope Siagopa Ocppoxpacicg kol
TOTE AN v peTaTpéTETOl OF Unyowikn évépyeio GAo
T Tood THs BeppdTnTas, ToU Taipvoupe &Trd TN Sepun
™Y,

"E@appoyi] : Oepury TMy1 kol Wuyeio Exouv OBep-
pokpooies T, = 473 K7 wai T, = 303° K. Towss &
wéyroTos ouvTereoThs drobooews T Bepuikfis abTiis
pnxaviis;

Avon :

Méy1oTos ouvTEAEDTT)S ATOBOOEWS efven & Beppodu-
VOPIKOS OUVTEAESTTS &TTo8O0EWS, ETTOUEVODS OTT| OXEOT):

Sadi Carnot (1796-1832). Tdrhos Mnx<
vikds - Quaikos.

Ty —T, i i i " f
n=-! HT" dvTikaBioToupe Tis Tipés kai Traipvoupe
|
e e 0,36 = 36%.
173

18 - 9 MHXANH CARNOT KAl KYKAOZ CARNOT

‘H unyovy Carnot Aertoupyel pé Eva &épro o Gexi-
va pé Opropéves ouvbiikes miEcews, dykou Kai feppokpo-
olas kai of &moies peTaPdAhovTal, GAAG TeAKG ETavép-
XOVTal OTis GpyIKEs Tous ouvBTikes. P

‘H oeipd oty TéV petaBoldv TolU depiou kai 1)
trdvobds Tou oTis iBies &pyikes ouvBiikes doTeAE Eva
kUxAo. ZUpgwva pé Tov «kUkho» Tou Carnot éva &épio
oy 1Bie2):

1) ’ExToveveton ioofeppa otrv icofBepun kapmUAn
Oeppokpaaias T, (Tufjpa AB).

2) Zuveyiler v EkTévwot| Tou dSiaPaTiké (Tfipa
BI).

3) Zupmiéteron {odBeppa oty lodlepun KaprUAn
feppokpacios T; (Tpfjpa TA).

4) Zuveyiler T ouvutrieon dBiaPatikd (Tpijua AA)
kal TeAkG Emravepyetal o1d onueio A dmwd TO dmolo
Eexivnoe (ouptrAnpovel ToV KUKAO).

Zis Bud mpidTes peTaPoArés AB xal BI mopdyeTon Ey. 18.9.
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18.10. "Apyn Ornopalpiccng tilg tvepyeiag

foyo fgo mpds T4 tuPabév OABTE kai otis SUo Te-
}‘EUTGTES A kai AA xaTavoAwveTtal Epyo ico Tpos
0 EuPaBév OAATE.

‘H Biagopd alTév Tév BUo dupabidv (ypanpookia-
OlEvo TUfUa) TTpIoTAVEL TG MMXOVIKG EpYO TOU TTapa-
YETan o) unyavr Tou Carnot.

 qurh) THY 18aviky unyavh, Tou TpémEl va TTpo-
BAtrovren 18avikes todBepues xai dbiaPaTikés peTaPolés
Kai rovreds EAAelyn TpiBfis, & ouvTeAeoTris GTOBO-
Oecog drobeikvueTal GT1 Eyel T pEyloTn Tyl ovviche
9Ti) dnoddomg Depuikile pnyaviic. Anhadn TO ouvTE
7\€UT1‘1 &rodooews :

-T, .
N = )
T
ToU, &mws eiTope, dvopdleTon Beppoduvapikds auvTEs
lﬂwtﬁg anodooemg,

18.10 APXH YTIOBAOMISEQE THE ENEPTEIAZ

SUppuwva pé T6 BeuTepo BepuoBuvapikd  aEicoud,
N BeppéTnTa Bév elval koA V& METGTPOTTED ot Epyo.
‘Avtifeta, Shes ol GAAes op@és Evépyeias EUKOAX pETA
TpémrovTan of BepudTnTa. Miropolpe Emopéves V& TIOUUE
811 ) feppdTnTa elvan kaxds TOIGTNTAS EVEPYEIQ, OTOV
aUry elvon dmordeiopévn of x@po oTadepiis Bepuio-
Kpaoias, :

"ATd T6 &M pépos, &v peTaly BUo owudTo UTIap-
Xel Siagopd Beppokpaoias, Exoupe pon BeppoTnTas
&mé 16 o GywnAdTepns Beprokpaoias TTPOS TO TWHA
u“‘POTEPﬂS fepuokpaoias kai TeAkd PadiGovpe oTV
tiowon Tév Beppokpaoiddv:

Tuverdys Dhe of Evipysieg oti) goen peratpimoval
ot Qgppotnra, ived of Osppokpecis teivouy v £E1-
Twlodv

O& EAbel Emmopéves katpds, o B4 elvan &Buvarn 1)
Taparywyt) GAANS pop@iis Evépyeias &rd T dmobépaTa
Tis BepudTnTos o Eva KAEIOTO CUTTHG, STres WITOpPEL
V& BecopnOel TO Zupmrav kal ETO1 0 Eméndel & Oeppikdg
Bavatog, ‘H mpéTaon auti) &moTeAel ThY apyn TS
Uropaldpioeng tic Evépyswe.

Ty mpéraon abr Sarimeoe & Boltzmann. “H
Srrongi6oEn o &rown yid T Lwi) ToU KGTUOY Has,
oy prmropel dmeos eiTape vé Becopn el KAEIOT oUoTT e,
Bty oy el Sx1 povo yiari 16 Zéprav elvat oAU peyddo

WnionoBrke amod 1o ivotirouto EkmaiSeuTikrg MoAmkrg



348 Kegpakato 18. Ocppoduvapiki

y1& vé BecopnBel kAe1oTS, &AM kupies yiari &mrobeiy-
ke 6TI Umdpyouv TepdoTia &moféuaTa @EAIUNS
tvipyeias o1 euon. ‘H dvépyeia aUTn elven 1) dropiki
Evipysia,

*Akdpa SiamioTddnke 611 1) Bepuokpacia TéY doTé-
powov glvan oTabepr), Emeldn) kel yivovTon Trupnvikes duTi-
Spdoseis. "ETor & fjAtos Siatnpnoe UynAn T Beppokpo-
gia Tou & peydho Ypovikd SidoTnug, évéd Empeme vé
elvon onpepa Bva yuypd oTpo, kai 0& 1A Sictnprioer
yi& peydho dxdpa Sikornua, fmedn evar Eva Tupn-
VIKS EpyaoTripio ol petatpénst pale of Evépyere.

‘O aldwvas ToU &rdpou &pyloe aicidbofa kai 1)
dvBpermétnTa pmopel vé &Tevilel o v Laxpoypovio
Kai EATiBogdpo pEAAOV.

'H dropikn dvépyera pas Eyyuatar 6T bev
b& Eménber & Bepuikds BavaTos.
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MAPAPTHMA

ALKHEIEIZ

a) MHXANIKHZ

I) "Emtazovopivn kivnen (xivnon UAikou ompeiov)

1) Zépa Eexwvd &md Ty Tipepia kai KiveiTat ot eUbeia pé Opa-
A& éﬁl'r::xxuuouévn kivnon kai pé tmirdyuvon 8 m/s2. N& UTroAo-
Y1006t & ) ‘H TayiTnTa mou 8& drmokThoE peTd &rd Xpovo 5s,
P) 16 Bidornua ol B Bravoe oo Ypévo auTé Kai ¥) 1) uEon
TaydrnTa v OTS ¥povikd BikoTnua TV 5 s.

2) *H tayutnTa xvntou ot kveitan Thve of efeia peya-
Adavg Spaid &rd 15 mil/h oré 60 mil/h of xpévo 20 s. N& Trpoo-
Sioprofioty: a) # péom TayUTnTe v ot mfs, P) i EmTaywvon ok
m/s2, xaf y) 16 SidoTnua s woU BlavdeTtal oTG XPOvo a’To.

3) "Eva aUtokivnTo kiveltar of edfeia pé TaxUTnTa 5m/s.
“Av Gpxloer v& dmrayUvetan pé dmitdyuvon 1 m/s? v& Urroho-
Yiofei: o) 16 B1éornua mou 64 Biaviae of ypovo 6s. B) TAv 0
WrokivnTo miPpadiveral pé fmPpdbuvon 1 m/s? petd dmé mooo
Xpove 8& oTapaTioe kal Ti BidoTnpe B Goviaer.

4) Kivntéd Eexiva &mé fipenla kol kiveitan of eubela TpOYI&
e Kivnon SpoAd ErtiTayuvopevn. “Av petau Bevtepou kai TpiTou
5EU'I'Er.\c.:}?\éTr'ro\.l Sravioer HidoTnpa s 10 m, v& Umohoyiofel f
tmT‘&XU‘“’ﬂ Tou KiviyTou kal Té BidoTnua ol & Siavioel auTéd
% ypdvo 35 dmd 16 GpyikG Eexivnua.

5) Autokiviyto kiveitan e0B0ypappa pé ToyUTnTa 72 km/h.
© SBnyds PAETEL ppds Tou Eva EuTrobio kal peTa Buo BeuTepo-
T atd gpéve. “Etol otapard of dméoTtaon 80 m &mo T
Muelo dmou dvTiAfpinke TOV xivBuvo. Né& UmoAoytofouv: a)
Mo elven ) EmPpabuvon ToU alTokwijTov. P) TMooos ¥povos
Tépaoe &mrd T oTiyu moU & 6Bnyds dvTiAfglnke Tov KivBuvo
Méypis &Tou oTapdTnoE. y) N& mapagTadel ypagikd | Tayu-
™ra kal fy émiTdyuvon of guvdptnon ué TO ¥ povo.

11) "EreiBepn nrdon

6) Tlétpa mépTel kaTakdpupa 0T Kevd Kal 5)(51 TaYUTNTA
9 Oos 20 m dmmé 16 E6agos 12 m/s. N& Umohoytafouv: a) 'Amd
Tod Owos Gpédnke 1 TéTpa EAeGBepn va TECEL p) Mooo xpovo
96 yperaoBei Y1& v Bravdoer T6 Gyos Tév 20 m. y) Tlewd oy -
™Ta 64 &wokThoe dtav gréoe oTd Edages. ‘H Emrdyuvan Tiig
Papirnras v AngBei 10 m/s2.

7) Tipa tkrofeletan kaTokdpuga Tpds TE Ve i dpyiv

Tayxrnta 40 m/s kai &ARo odua denvetal Thv 1S cr*rlyyr'] v
Toer &wd Gwos 50 m. N& Umohoyiofouv: «) ‘H Bton Tou Spi-

Lévriou tmiméBou, &md T6 dmoio B& TepdooUY TAUTOYpPOVA TA
BuS campata kal peTd & Tégo Xpovo B yiver alTé. P) O Ta-

XUtnTes oy B4 Exouv Té& Bud olhuaTa.
‘H #mirdyuvon Tis PaputnTas vi Angdet 10 m/s2.
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8) "Eva odpa tktofeleTan dmd 16 ESagos KaToakdpupa Trpds
Té& twdve pé dpyk TaxUrnTta 50 m/s. N& Umrodoyiofei: a) Té
Uyos oTd d1roio propel vé& pTéoer. B) ‘O ouvorikds ypovos Trou B4
drronTnlel y1& va travéhBer ot . y) N& mapaotalel ypagikd
1) TaxUTnTa of ouvdptnon pé TS ¥pévo, aTd Ypovikd BidoTnpa
dwd TV dpyikn éxtofeuon péxpl THv EmioTpogry ToU owupaTos
oTé ESagos.

9) BAfjua mupopbhou Extofeleron pé yevia 30° g mwpos TO
opiGdvTio Emimebo kai pé dpyikn TayxuTnTa 500 m/s. N& Utroho-
yioBolv: a) 2t wéoo xpdvo B& favarios Té PAfipa oTé Edagos.
B) Téoo elven 16 PeAnuexés. y) Tlowd yowvia 8& oynuatifer 1
TaxUTnTa Tou PAfjuaTos pé 1o opibovTio Eiebo T oTiypn Trou
0& ouvavtiioel T6 Ebagos kal §) o6 elvar 1O PeAnvekés Gv f) ywvia
PoAdis yiver 45° (g = 10 m/s).

10) 'Améd TV Kkopugn TUpyou Tou dméyer &od TS EBagos
katakopugn arotaon h = 170 m Ekrofeleran odua pé dpyiki
TaxUutnTa u, = 40 m/s kai kKAlon 30° wpos T& &veo oxETIKE pé TO
opifdvTio twimedo TroU Tepvd &md TAV  Kopugr) Tou mUpyou.
N& UmohoyioBouv: a) 'H opildvmia dmdoTaon Tou Tupyou
&méd 16 onpeio oTd Omoio T6 odpa 8& cuvavrioe Té Ebagos,
B) "H TayiTnTa o & Exer 16 odua T oTiypf] Tiis ovvovTi)-
oews Tou PE T EBagos. y) N& yiver ) ypagiki mapdoTtaon Tijs
TPOXIGS.

I Kukiakl kivion

11) Abtokivnto Exet pdbes pé Siapetpo 1,2 m. "Av kiveltan
* looTayds pé TayUTnTa 72 km/h v& UmohoyioBel f) ywviak TayU-
TnTa kal ) ouxvoTnTa Tiis TepioTpogris kdbe pdbas.

12) Péba mwobnAdrtov éyer dkriva 0,4 m xal mepioTpépeTan
pé ouxvotnTa 5 Hz, N& UmoloyioBouv: o) ‘H ypopuikny Tayi-
TnTa onuelov TR Tepipéperas Tiis pobas kai P) 1) xevTpopdAos
tmiTéyuvon Tou 181ou onpeiov.

13) Avo Biokor pt dxtives rjp = 0,1 m 6 A xal ra = 0,15 m &
B (oy. 1) Exouv mepigepeiaxd abAdkia. "Eva métovo kopbéwn K
mepvd &6 TA QUAGKIa Kai pETQqEpEl TRV TEPITTPOPIKT Kivnon
armrd tov Eva Sloko aTdv GAko.

“Av & biokos TepioTpégeTan pé ywwiakn) TayUTnTa 2 rad/s vé
Umohoyiofouv: a) Of ypapuikés TaxiTnTes TéOv Blo Siokwy, kai
B) N ywwiakn Taxitnta Tou Siokou B.

IV) Avvauki Diwkod onpeion

14) Né& (rohoyiofel 1) Emitdyuvon ol mpokadel Suvapn 6 N, - Exfipa 1.
Srav bvepyel of pddo 2 kg.

15) AUvaun oTaBepr| Evepyel of odpa padas 5 kg kai Exer
Sielbuvon Thv Bl pé TV TaxUTnTa ToU owpatos GAA& gopd
GuTifetn. "ETor 1) tayxvrnTa fAattdveren dmd 7 m/s of 3 m/s o
xpovo 2s. N& Umohoyiobouv: a) 'H Buvaun xai P) & xpovos
uéxpts &rou Ny Taxurnra Ti)s phlas pnbevioDel

16) N& Umoroyiofel ) Suvaun | érmrola tEaokeiton &md T6
bamebo dueakvoThpa of adpa palas 40 kg, dTav & dveAkuoThpos:
a) Kiveftan lootayés f) fooppomed, P) "Orav wvelton 1wpos 14
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k&roy pé Emitéyuvon 2 m/s kak y) STav kiveiTon Tpds TE Tavw
HE Emitéyuvon 1 omls.

N 17) "Eva xopBéwm Tepu&  &md Ty Tpoxara M. Z1is Bud
TKpes ToU kopBovioU ouuBiovTan Bud pddes my = 7 kg kai m2

= 9%kg (oxiia 2). Né& Ymoroyiobolv: a) ‘H émitéayuvon ¥ TV
Haldv, B) # Téon T Tol kopSoviou.

18) Mi& alrokivntéuafa &motereitan &md Tpia Paydvia
Mol 16 kodiva Exer péla 15 ton. ‘H pmyavi ol Uwrépyer 016
TpdiTo Paydvt rpowdel Thy avtokivnTapaga pé Suvapn 5000 kp.
Ta Baydvia kivoUvtar ywpis TpiPn. Né UmohoyioBolv: a) ‘H émi-

Tayuvon i abtoxvntanatas, P) of Téoes ToU duaTrTUooovTal B, 13
HETaE) Tev ouvbionwy dudpesoa oTé TpédTo Kal oTO Beutepo B,
kai quapeoa a16 Belrepo kai oTé TpiTo Paydwi.
19) E16 xexhipévo Emimedo Tou oynpatos 3 of Bud pades my Eyiina 2.
Xai my eiver my = 10kg, ma = 2kg O péles ouvbtovtar ué
fug KkopBvI TroU TepYE dard Ty Tpoyahia T. TpPr Bév Umépyer.
Ne Umehoytofouv: ) ‘H émtdyuvon Tév pagdv, P) i Téom
ol kopBoviou.
V) HNayxooma ELEn i

20) Né& Omohoyiofel fy udla Tiis s &v 11 Becoprjooupe opai-
P pé dxTivae R = 6,37.100 m.

Afvovrai: g = 9,81 m/s, K = oraBep& maykéouas EAfews
= 6,674 . 10-11 md kg-! s-2.

21) Né& Umohoyiofel fy dmitéyuvon Tiis Papirtnras of lyos
h = 2000 m Tréves &mé ™y Emgdvera Tiis s

Né& Angbsi ) dutiva Tis Mg R — 6,37 - 106 m kai #) émird-
Xwvon 1 PapltnTas oty Emgdveia Tis s = 9,81 m/s.

VI) Kevrpopdhog - @uydkevipog dovapn
22) Sty &xpn oyowiol ouvbiope fva odua pabas 0,5 ke

kel 18 mepioTpigope dpilovTia ot Tepigipeia dkivas 1,2 m pé Lyimna 3.
SuxvéTnTa 3 cfs. N& mpooBiopioBolv: «) ‘H ypamuikn TaxuTnTa
% m/s. B) *H kevtpoudhos Emitdyuvon. y) ‘H kevtpopdhos uva-
U kaf 8) i 6& oupPei &v komel TO oxowl;
23) Zapa pddas 0,5 kg ouvbéetan oTiv dxpn oyowiou kaf
TepioTptpeTon 0f KaTakdpugo EmimeBo Of TEPIQEPEIN GKTIVAS
=2m (oy. 4): «) Toi& mpémer vé elvan 7 EAGYI0TN ToyU- .

TG Vghay BE THY Smroia popet T6 o@ua vé SlaTnpniel oTAY KU- Ve
KNy TpOY1&, &Tav PplokeTal oTHY Kopugn TiiS Tpox1ds Tou A.
B) Mok TayiTnTa B& dmokThoel T6 odua Stav PTACEl aTO 0T
Hefo I v o6 A Exer T EAéyoTn TaxdTnTa. ¥) Mok 0& sim‘:n =
A Téon ToU vipaTos Stav 16 odpa Ppebel oTh Bkon I' pé v
ToxOTnTa ol PprKape oThv mTponyoUpevn EpdTnom.
- N i
Enpeioon: Né& Aubel ) doxnon pé 1 Pendeia Tou BecopipaTos ;
61U'rnp1’|UEws s tvepyelas. :
|
VII) “Epyo - 'loyig - "Evépyaia il
24) Inrdvope fva abua péhas 6 ke ot Uwos 2 m ot 3s. N& e ur
UTrodoyiaotv: a) Té Epyo Tou mapdyetan kel B) i) loxis ot HP.
25) Ttabepr) Buvopn F émroyiver péda 0,2 kg, “ETor of Lyina 4.
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xpovo t = 5s SawieTon elBUypappo Srdotnua s = 100 m. N&
Utrohoy1o0ei T6 péTpe Tiis Buvdpews kal T Epyo Trou TrapdyeTal
() dpykty TayvrnTa Tis pédas elvar pndév).

26) Toé odpa L PpiokeTon wavw of KekApévo ¢mrimedo wad

KIVEITON Trpds T& e pé Th Poriferc TV Suvdpewy F) kai _fr;
(oxipa 5). N& Umohoyiofei 16 Epyo kalemnds &mod Tis Tpeis du-

véapsis Fr, Fz kal Fy &v Fy = 15kp kaf Fy = 10kp, 6Tav 16
odpa petoxivnBel of Bidotnua s = 0,2 m kaTd pnKos TOU Ke-
khtpévou Emmédou.

27) Méoa otd Spia BAaoTikéTnTas Eva fAathplo yid va
tmipnkuvBel kord 15 cm wpémer va Efaoknlel of autd Suvaun
F = 2kp. Na& dmohoyiabel 16 épyo mou & mapay0el yid vé émi-
pnkuvBel 16 EAaTiplo katd 10 cm.

28) "Eva oddpa pdbas 5 kg wégrer EAedfepa &rd Owyos 3 m. N&
UohoytaBel f) xivnTikn) Tou évéipyaia étav B4 ¢bdoer o) MM kad
vé dmoberyfei 6T eiven Ton pé 1) Buvagiki) Evépyeia Trpiv &md
THY TTWON.

29) “Evas mAektpokiviTiipas Exel  ouvTeAeaTn dmobdoews
90% kai &uePdder pé T Pondaa Tpoxahias pala 200 kg pé oTa-
Oepr) TayUTnTa. MMéon elvar f TayuTnTa alTh &v 7 TPOoPEpO-
uevn loxus oTév xivnTipa given 6 HP;

30) Mé T Ponfeia ouotriuaros TpoyaAiv onkdvope Pa-
pos 150 kp of Uwos 4 m xai of ypdvo t = 30s. ‘O ouvtereaTrs
&mobdoews Tou cugTnupaTos elvar 75%. N& Umohoyiolel | péon
loyus Ty drrola Tpémel v& BwooupE 0TO TUOTHRA TV TPOYGAIDY.

31) Mé&ga 2 kg elvany TommoBeTnuévn o1h Pdon fvés Ehatnpiov
kal ToAavtoveTal yUpw &méd TR Ofon A. MOAis @Tdoel oTd
onueio A dmoxT& TaxUtnTa v = 2 m/s. N& Umohoyiofel ué
tpappoyn ToU BewprjpaTos SiaTnprioews Tis évepyeias, 1) Héyl-
oTn émufkuvan Tou fAatnpiov a. 'Emions va Umoloyiofel pé
76 1810 Bevpnpa f) TayuTnTa, dTav i ndda drméya &wé TO A dmod-
otaon @/2. Alveten D KareuBivovoa Buvaun éAartnpiou
= 200 kp/m (oxiua 6).

VI loopponia duviapcov

32) Zdpa L padas m = 5 kg elvan Sepévo o1y dxpn oyowiou
omews gaivetan 016 ayfjua 7. N& oyebagfouv kai va Umo-
Aoyiofolv ol Buvdpels ol dokoUvTal oT6 oWua, DOTE aUTo va
looppoTei,

33) 'E&v Fy = 2kp, F2 = 3kp xai Fi = 1kp (oxfjua 8),
v& Ppedel 1) ouviaTapivn TV Buvdpewy auTddv kal ol dvTidpa-
oe1g Ny kai Ny 1édv Umootnprypdrwy A kal B.

34) Mia abnpoywwna BAL atpégeran ylpw &md fvav opi-
Lovrio GEova (oxnpa 9). To okéhos AT Exer BimAdoio piikos &mo
16 AB, &GAAG Exouv kal Td Bud THY iBia BiaToun kal Thv iBia TTu-
xkvoTnTa. N& Urohoyio8el i yovia ©.

35) ‘H pdpdos OA (oxfina 10) Bév éxer Pdpos, prropsl v
oTpagel yUpw amd 16 O kal Sarnpeitar oé opifovria Béon pé
16 ouppa AB. Avvoun F = 10 kp doxeitar of &mwdoTaon

2 12.2

(OB (0A) 4 om 8 cm.

Vs irriidills

Lyina 5.
Yy
30
¥
El
Lyfipa 6. Lyijpa 7.

£

'Opiloviiog

Akovag

N F2 N
| A : 2
_12em l___la cm 4l¢ 15em ___'3_._:_0cm
1 - y
A B ’9

Lyfina 8.

Lyfipa 9. Lyfipa 10.
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Né& Ppefloiv of Buvépeis ou dokouvTal oté onueia O kai A
Kat& pétpo, Sievbuvon xal gopd.
36) 'H oxkéha AA Exer papos B = 20 kp. N& Umrohoyofel 1

Bliveapn F Tou THv iooppotel. 'Emions va umohoyiofouv ol dvTi-
Bpdoeis Ny kal N, Tou Toiyou kal ToU Batmedou &vTigTolyws (Tpi-
Bry Bév Umépyer) (oxipa 11).

37) Né UmohoyioBolv of taoes Ty kai Tz AaoTiyéviou Kop-
Sovioy T omoio Tevrevetan pé Buvapn F = 5 N kai oy mHaTIGE
Tis yewvies ToOU gnueivovTal aTd oxfRa 124

IX) Tpfn

38) Iéoua pddas 10 kg dhobaiver gt opiiévmia tmgévaa. ‘0
guvTENeaTRS TPIPTS owHaTos - EMIPGaVEITs givan n = 0,2. Kamoa
OTiypn T6 odua Exe TaxUTnTa dpigévnia 20 m/s. Meta &md mooo
Xpdvo B& oTapathoe, Toco BiGoTnU B& Biavioel kai TOOT
tugpyeia & Samavioer.

39) Mdé v& kweitan looTayds 16 odpa Tils &oxnoews 38, ué
TayurnTa 20 mfs, dmaiteiTar Suvaun Trv omoia dokel &vBpwToS.
Méon foyy katavahioker & &vbpatros;

40) Zopa dhioBaivel of kekApévo Emrimedo pé yuwvia khfoews
30° kai Srover BrdoTnpa s — 5 moé xpovot — 2§ &1rd 1O GpxIKO
Tou Eexivnpa. N& Umohoy1o8el & guvteheaTiis TRIBTS. ‘H tmTa-
Xuvon PapUtnTtas va Becopnfzi fon pé 10 m/s.

41) Ioua pddas 10 kg daobaiver ot opilévTio timebo (oxfina
13). ‘O ouvteAeoTns TEIPiis ghpaTos - EmmEdoy elvan n = 0,2,
Abvapn F = 5 kp émimayive 16 odpa EekvavTas To &md TRV
Tpepia.

*Av 1) BUvapn F&pc’xca #rri xpovo t = 3 s kaf peTd U'rauu'fﬁﬂ'i:!.
v& Umohoyioei: o) Tléoo Bidornua 8& SiaTpifer TO KWNTO.
B) Tléoos xpoévos & mepdoe ouvolika. y) Tlon tvipyeia pETO-
TpémeTan of OepupdTnTa.

42) "Eva kexhipévo émrimebo Exer ywvia khioews pé TS Opriov-
Tio trimebo 30°. Tdpa pddas 2 kp kveiton aTo kexhipévo Errimebo
Tpds T4 TWhvw. ‘O ouvTeheaTns TPIPNS oWHATOS - KEK?\luéVO‘U
tmimibou elvan 0,4. “Av kdmoiax oTiypny 1 Tpos 1& Ve TayV-
™T& Tou elvan 10 m/s, v& UmrohoyigBolv: a) Oi Buvapers ol
dokouvTtar 0T odpa. P) H TayurnTa Tou B& dmokTnoel TO
o6ua, dtav Eavayupioel oTé onpeio oTd OToio ExE ToxUTnTa
10m/s. y) Tléoos ypdvos Ba dmrontnlel ouvohika (g = 10 m/s).
8) Téon elvan 1) &radeia Evépyeias.

43) Tléon péla propel vé oUper wid pnyavi ioxuos 40 HP
ok dpilévTio Bpbpo pé oTabepn TayiTnTa 40 km/h, v O ouvTEAE-
a5 TpIPiis dvépeoa aTé abpa kai oTd Emimedo elvan 0,15.

44) Avvapn i oxnuaTiZel yovia 307 ds wpos 16 dpiGdvTio
trrimebo, FmiTayiver adpa T pddas 4 kg mpos v OprGovTia Bed-
Buvon (axiiua 14). "Av & ouvteheoTns TPl QuapEca OTO ODPX
xal o16 opiGovTio dmimebo eivan 0,2, vé Urohoytofel 1y SUvaun F
&oTe T6 odpa vé KvelTal dpigovTia Kai iooTayds.

45) "Av & ouvteheotns TPIPTiS ToU gopatos L Kai Tiis £m-

Zyiipa 12,

Lyfipa 13.

Lyipa 14,
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pdweras ABI elvan 0,2, vé Umodoyiobel 16 x (oyiiua 15), &tav 16
odpa o Béon A Exel Tayitnta unbév kal ol Siavioe T
SidoTnua ABI oraparioe ot 8éon I

X) Kpoden

46) Mi& ogaipa Smhou, pélas 8 g KTUTTE dpilévTia of fva Euho,
uégas 9 kg, T6 dmolo elvar dxivnto. Metd THY kpolon 1 apaipa
opnuaveTal oTd §UAo kal £tar &rokToly kal T& Sud nall Tayu-
Tnta 40 em/s. N& UmodoyioBel 1 TaxUtnTa Tis opaipas Tpiv
&md TV Kpouo, !

47) Abo pfy EhaoTikés aeaipes pdbas 20 g 1) pia kal 8 g f) &AAn,
KivouvTal Tpos dvTiBetes kaTeuBlvoers ko pé Taxutntes 30 cm/s
N wpeorn kai 50 em/s | Bevtepn. N& Urohoyiofei ) TeAkd) TayU-
T STav ol Sud opaipes peTd THY KpoUaT yivouv fva odpa.

48) Mt éva moTéM TupoBoloupe md EVAY péla 3 kg o
EapTaTon pé TH PonBuia vApaTos &me wé dpogr (oyfiua 16).
‘H ogaipa Exer pala 15 g kai kiveiton pé TayUtnTa 250 m/s. “Av
uetd Ty Kpolon 1) opaipa ognyvwlsl oTd E0Ao, of Tod Uwos
x 0& dvéPer 16 EUAo pali pé T ogaipa;

49) Zgaipa 0,2 kg kweitan pé taxitnTa 4 m/s kal ouykpoveTan
KevTpik& pé GAAN ogaipa 0,4 kg, f émofa iweitan of duTiBetn
karedBuvon kal pé TaydrnTa 8 m/s. N& GmohoyioBoiv of Tayy-
TNTES PeT& THY Kpolon oTls E6fs mepimTddoes: a) "Av 1 Kpouan
elven Teheleos BAaoTikh. PB) "Av pet& THY Kpolon EYOUPE ATred-
Aerx tvépyeras 1097, y) “Av 1) kpovon elven Tedelws TAaoTkT.

XI) Kpobvon - Tpifin

50) "Eva payévi Tpaivou Exel néla 20 ton kol T oTiyus wol
Exer TaxUtnTa 12 km/h guykpotetar pé éva dAho dkivto Paydu
u&dos 12 ton. Met& T olyxpovon Té& Sud Paydvia kwolvtan
cav éva ot oiBnpoTpoxid. N& UmohoyioBel méoo SidoTnpa 8&
Bravloouv péxpis 6Tou oTapaTnoouy, &v 1 TPIPY kuhioews elven
5% ToU Pdpous TV Poyovidiv.

XII) MetaPorin palog pé thv taxdrmra

51) *HAextpduio Exer pdla dtav fpepei m, = 9,107 - 10-28 g,
T oty Tfis Ektoetioews, fektpoviou &md pabievepyd Tuprive
| TaxUTnTé Tou elvan 0,99 ¢, dmou ¢ f) TaxUTnTA PTds. MMdan
elvar 1) pdda ToU fAekTpoviou oThv TayUTnTa aUTh;

XIIT) Mnyavikf) otepeol oopatog

52) “Evos SaxTihios wikpoU méyous Exel pdla 6 kg kai dxtiva
40 cm kod mepoTpbgeTan pE yoviakh TayUTnTa 2 rad/s yopw
&mo &ova oU Trepvd dmé TS kévipo Tow. Né& Umohoyiafel f
KIvNTIKY évépyera Tou odpaTos.

53) "Evas o@dvbulos Exer porrd) &Spaveias © — 400 kgm2.
Téon porn) wpémer vé& Eaoxhoel wd pnyavy oTd a@bévbulo, GoTe
ot Xpbvo 6 s T oUXVOTNTa TEpIoTPOPis Tou vé abfnlel dnd 120
¢/min oé 420 ¢/min.

54) "Eva odua oTpigeran yUpw &méd fvav &fova pé ouyvs-
T 420 ¢/min xal Exer porrr &bpaveias @ — 100 kgm?2. "Av oTév
&Eova mepioTpogiis doknbel porr), mol dgeietar otis Bidpopes
TpIPés Shiobioews Tou &fova, fon wé 8 N. m, v& Utrohoy1o0ei

Exfipa 15.

& [D=2kp Eyfina 18.
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:i;igdﬁo’ M0 ypdvo G orapaTho v& TEPIOTREQETAN & OQdV-
: Inucinon: M tiv operd Emrayuvopdvn kai dmPpoduvo-
VN kukh ik kivnon, foyuouy of duddoyor TUTIol oY ioxuouy
VI Ty Spahg tmPpabuvoutvn Kai Spadd EmITaXUVoLEVT £UBU-
PGt kivnon, Mé 17 Ponfea Tou Tlivaka 3.6+ 1 ol pafnTés va
'STuTtehoouy Tis EEiodans Tou Tous YperdGovTal yid Th Auon
Tijs uIUKT'WUEw;.

. 2% Mi Tpoyohia, émws paiverar 016 oxfua 17 Exel poTri)
QS.DCIXUE‘C’Y G Tpos Tov GEova meploTpogiis A fon wé 10 kgm?
b UTohoyiobel 1y yoviakh fmTdyuvon @ ToU 8& ATTOKTATE il

TPoyahia.

Lnpeioen Sthv kukAIKf Kiviom f  YpouKikh ETTAXUVOT
e.=ra Smou: r | &kriva kukhikijs Tpoxids kai « 1 ywviakn
fMTdyyvan,

XIv)y "Elaoukotnra

36) "Amé tva ameipoabis Ehathplo pé kateuBivouoa Suvaun
D = 0,2 kp/em moU eivan kpepoopive &md ThY dpogi BaRdnou
uve)\xucr‘rl‘]pcx. Kpepdpe opaipa palas M = 2 kp. Né& Utrohoyiofel
TRds o katevBuvon kai katd méoo pijkos Oa petakivnfei 1)
9%aipa pica arév dveAkuoTipa dv: o) ‘H opaipa EmTaylveTal
2 m/st. B) 'EmTayiverat

PQS Ta emavw HE ETOITOYXWVVAT| Y1 o
1 m/s2. y) Kiweitan fooTay®s

PSS Té& kéTe pé EmITayUven Y2
(oxiiua 18).

57) “Exoupe BUo omeponty thatiipia i kareuBivouses Bu-
20 tp/em kai Dy = 30 kp/em.

“Av ouvBeBolv Bmrws alvetar aTis Blo TepITTGHOES TOU oXA-
MOTos 19 vé Urohoyiolel ) peTaTéman ToU onpeiou A oTHY kébe
10 kp.

B) YAPOSTATIKHE

58) T16 Soyeio Tou oxfuatos 20 Umapye vepd. Na Utrohoyt-
et g néTpo TGV Buvdpewy, Tou EfaokouvTal oTh Péomn Tou

Aoy1-

80)(Ei0u Kai oty TAeupikn fmgdvaia S &
59) Méon otiAn Aabiol mukvérnTas 0,8 glem? [goppoTet
STHAN UBpopyUpou 40 mm  (py, = 13,6 glem?).

60) N& bmohoyiofel fy mieon ToU depiou aTé XGPO X frp-20)
by @, 10cm, w; — 20cm kai 7 &rpoogaipiks] TriEan 750
13,5 g/em?)

61) Mi& E0Mvn opaipa mégTer Gmd Uyos h— 40 cm oTé
) kal

TOU vepol 1 glem?, vé Uohoytofouv: a) Té pabos x Tol Bax ¢Ta-

%8 1} opaipa ptoa oTé vepd. P) ‘O xpoves ToU GIENTEITAl GUVO-

MK i vy yiver | S108pous AB. (AeyduaoTe 611 T6 vspé' Bev '0':-
OKEl duTioTaon oThv ogaipa kaTd TV klvnoT TN pEOa 0TO vepd).
62) Zdpa otév &épa LuyiGer 10 kp kai of Uypo TIEJKVC‘)TT]TC(S

0,9 g/em?3 Luyiler 6 kp. N& UmroAoy1o9el & SyKkos TOU GLHATOS

Kl 76 eifiko Tou Pdpos.

63) TMoodtnTa KpépaTos ypuooy Kal dpyupou Guyiler 20 kp

m}

Lyfipa 19.

h,=15cm

)

P-1:\Or:m

5,2100cm?

—— o — = —

S5-100cm

A
\

Exfina 20.

Lyfipa 21.
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otév &épa xai 18,8 kp péoa od vepd. TTdoos elven & ypuods kai
doos & Gpyupos oTd Kpd&pa Gu, O ¥puods EXEl TUKVOTNTA PAu =
= 19,3 g/fem3 kai & &pyupos pag = 10,5 g/cm3.

64) Zoaipa &mwd oibepo Quyiler oTév dépa 10 kp kai péoa oTd
vepd 6 kp. N& Umoloyioel 6 dykos Tiis towTepikils koIAdTNTOS
o Exer 1) ogaipa. ‘H rukvéTnTa ToU oibepou elval Pre = 1,8 g/cm?,

65) N& Pabipchoyndei 16 TukvopeTpo Tou oyfnaTtos 22, dtav
Sivovran T& EEfis: a) Té Papos Tou mukvopeTpou elvanr B = 200 p.
B) 'H Batopn S = 4cm?. y) Té mukvdpetpo &tav TomobeTel-
T péoa ok vepd Pubiletan péxpr T6 A.

Inpeioon: 1) "Orav Aépe 6T Béhope va BabucAoynel 16 mu-
KvOpeTpo, Evvooupe 611 Béhope v& Umrohoyloope Trjv Tipn ToU x.
‘Emionpaivetor 686 6Tt 6 TukvopETpo TR dokfoEws peTpa
Uypd dpandTepa dmwd 16 vepd. 2) Ol k. k. kafnynTés va Bdoouv
Biapopes  Tipés TukvéTnTas Uypdv kai ol pabnTés vé Umohoyi-
oouv TO X.

66) N& PoBuoroynBei 16 mukvoueTpo ToU TrpomyoUpevou
oxnuaTos Gv Exope oav Sebopéva: a) To Pdapos ToU TrukvdueTpou
elvar B — 200 p. P) TS wijkos Tou owhiva /= 20em. y) ‘H
Siatopn 8 = 4 cm?. §) To ukvdpeTpo PubifeTar oTé vepd péxp
T6 onpeio B.

67) ‘O §Uhvos kihwbpos E Exer dyko V = 50 cm? kai mukvd-
e p = 0,7 g/em3. Tomobereitar péoa of vepd kal EmimAée
(oxijua 23).

Na& Urohoyiofouv: a) ‘O Adyos x/y. P) *H Bvapn F ol dmai-
TeITon GoTe va Pubiofel OASKANpos & kUAIVBpos péca 0Té vepd.

- 68) TMvw ot wa fuyapid Z TomebeToups Eva Soyeio A pé vepo.

Toi& B eivan 1) Bragopd Tév Evbeifewv Tis Luyapids, &v péoa oTd
vepd TommoleTrioope Eva xoppdm oifepo TS Omolo KkpaTOUME E
T Porifiela Tou oyowiol dréd Té anpeio A (oxfua 24).

Znuercovope 6T1 TO KoupAT! autd, fuyiZer o1év dépa 1 kp kai 7
TUKvOTNTa Tou aibepou elvai Pre = 1,3 glcm3.

69) Né& UmoAoyiofel 1) ieon mou tfaokeitan oé BuUTn STav
Pploxetar of Pabos 30 m péoa o) Bdhaooa. Alvovrar: a) "ATuo-
ogaipik) wiean = 1 Atm. B) TukvétnTta Bahaocowol vepou =
= 1,04 g/cm?.

70) Té Pubhopévo Tufjua ToU Tréryou wéoa oTé Bahaooivd vepd
ukvoTnTas 1,04 gfem? elvar 90% ToU guvorikol dykou Tol md-
you. Tlowa elven ) mukvéTnTa TOU TréyOU;

Y) AEPOZTATIKHEZ

71) Méoa o1d kevd ToU ogwAijva Tou Torricelli TomroBeToupe
dépro, kai TS Uos h Tou Ubpapypov elvan 400 mm (oxfua 25).
Méoo B& katéPe f) EAelBepn impdveia A Ttou Hg, &v & cwhr-
vas Pubiofel kara a — 10 em, Aivovron / = 50 cm, # &rpoogoai-
pixn mieon Par — 760 mm Hg kai Phg 13,6 g/em?.

72) Z16 oxijua 26 iva éuPoro E miéGer 16 dépro ou PpiokeTan
016 x®po L. ZTiv Béon 11 Urdpyer vepd kai 16 Owos h = 0,8 m.
Té pavoperpo M Beiyver Evbaifn 2,5 Atm. Mok 8& elvaa ) Evbeitn
Tou pavdpeTpou Gv 16 EuPoro E petakivndel &nd T Béon A oTi

fton B, &mou (AB) - (Azr) .

Lyijpa 22.

Iyfipa 23.

Zynpa 24.

Lyfipa 25.

WneionoBrke oo 1o ivotirouto EknmaiSeuTikrg MoAmkng




MMapaptnpo — "AcKNOELS

357

73) Né& Umohoyiofe 1 wican oTd x&po x &v Par = 760 mmHg,
hy 10c¢m, hs — 15 ¢m kai 16 Uypd oTols BUo «kekaupévous»
TWATives eiven UBpdpyvpos. Kata moid mocooTd B& aufnlel o
Syxos Vx av Bpebel o1y dTpoogaipikn Ticon kai oty 181 Gep-
Hokpagia (e, — 13,6 g/cm?) (oxina 270

8) YAPOAYNAMIKHE

74) 'H Bidyetpos Tiis Sarrouiis ToU owAiva E§oBou ToU vepoU
Of W& UBardmrTeon of USPONAEKTPIKG EpyodTagio elvar b

20 cm. ‘H Gyopetpiky Siagopd h = 200 m (oxiina 28).

N& UmrohoyioBel 1) ioyis rou 8a rapaoyedel GO T UdaTo-
TTwon ot UBpooTpdPiAo of povades kW kad 1 NAEKTPIKT Evip-
Yela wou B4 mapayfel dmd Ty E§obo Tis MAEKTPIKAS tykaTa-
OTdoews of 10 h, Gv & ouvTeheoTrs &mobooews ThS fykaTa-
OTdoews elvon 80%. (‘H évipyeia vé Umrohoyioet ot kWh).

75) "Evas opilévTios awAnvas Exer o) Béon A SiaToun Sy ' l&:
¢m? kai otr) féon Sa - 6 cm?, Méoa oTO owhAnva TpéYEl VEPO pé
TayutnTa v, 0,5 m/s oTd onueio A, ) B¢ oTaTiky Triean elvan
Py = 700 mm Hg (oyijua 29). N& Urrohoyiofouv ) TaXUTNTA
V2 kai f) oratiky wieon P oTé onueio B.

76) “H Biagopé oTdfung o6y ubpapyupo Tol owAfva Pran
tués depotrAdvou eivar 100 cm. 'E4v i TUKvOTITA TOU QEpa
0,5 g/ht, v& uTro-

andtl

OTS Uyos oy ET& TO depoTAdvo Elvarl p
Aoyiafer 4 TAXUTNTa ToU &EpOTTA&GVOU.

77) N& Gmodoyiofel | EAdyioTn ioyUs TToU TpEmer V& EXEl
deporhduo GoTe vd TeTE oprovTi pé oTofepry Iaxu‘rn‘ra'éoo
km/h. Afvovrai. a) 'Emeaveia TGV TTEPUY WV TOU dePUTTAO‘VC:U
5 = 20n0, yovia TwpooPoAfis a = 157 ouvTERECTT)S GVTIOTG-
Ot C — 0,08 kai mukvéTnTa &épa 1 g/it.

78) Mok efvan 1) dproks TayuTnTa oy B4 &mokTToe oPaipa

&kTivas r = 10 em kal TukvoTnTas pe = 7,8 glemd, oTav MEPTEL

Moo oTév drpoogaipikd  &épa TOU ExEl TTUKVOTNTA Pa - ,]'2
kp/m3; "Emriong mwoan loxy katavahioke | dvrioTagn ToU dépx
‘O ouvTehe-

Stay 1 aggaipa &TOKTHTEl THY Sprakr) TaXUTNTE;
o5 dymioTdoews Tis oaipas oToV &épd elven 0,25.

79) ‘H UBpavrhia ToTapétAoio yeuie pé vepd &mo TD" o-
Téw fva Boyelo, dvePadovtas To o€ Uypos 3 m & T §1Tl:pa‘vstc':
Tl vepoi. ‘H TayUrnTa pé Thv dmola Pyaiver 16 vepd &md T
SwAfva elvat 5 m/s kai 1) BiépeTpos TOU gwMjvaelvar d = 0,1 m.
N& Umrohoyiofel 7 dmaitoupevn loxus ué v omoia B& Tpo-
PoBoTeitan ) durhla, &v & ouvteheoTrls GmobdaEcs TS elvan:
@) 100%, B) 65%.

£) APMONIKQN TAAANTQZEQN

80) Zddpa paGas m = 0,6 kg kéver &AL dpuovikn -rcx?\dxv-rw_cm
1 TAdTos @ = 0,3 m kai mepiobo T = 3s. N& Umohoyiobouv:
a) ‘H guyvétnra. B) ‘H péyomn TayuTnTa kol B omymaia
TayUtnTto TH) xpovikly oTryp t =25 ¥) ‘H péyrotn tmra-
Xuvon kai 1) eTypiaia Emitdyuvon dTav  &ToHaKPUVETAl KOTX
X = 0,2 m. &) ‘H ptyrorn Sovaun xai fi Bivein otav x = 0,1 m.
€) ‘H péyroTn Buvapiky Evépyea. aT) ‘H péyrotn kivnTikn évép-

E
S S | A
- - 2]
,I, e 1 s A lg
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yeia. §) Té &Bporopa xivnmikfs kai Suvapikis ivépyelas of dmoia-
BfimoTe oTiyun.

81) "Av épapudooupe o’ Eva gmeipoeibés FAatiplo Euvaun
F = 2 kp tmpnbveren kard 10 em. ZTf md dxpn Tob Ehartiipou
TomodeTeiTan ogaipa pdbas m = 0,1 kg kai ) &AAn &kpn Tou
oTnpiletanr oé dkAdvnTo onpeio.

Né& Umohoyiobei ) mepiobos alwprioews Tiis opaipas kai
t€iowan Tiis &mAfis dpuovikiis Tahavtdoeds TS, STav EkTpacTel
&md 1) Béon igoppotrias kaT& 5 cm Kai deBel vé kdver EAelBepn
TOAGVTWaT.

82. Avo éathipia E; kel E; pé kaTeuBivouoes Buvdpeis Dy = 50
kp/m xai D = 30 kp/m ouvbéovten &meds paivetan oTéd oyijua 30,
pé odpa pélas m = lg "Otav ) péfa dmopaxpuvel, kéver
G| appovikn TaAdvTwon kal oTls Sud TePITTTCdoEls. N& Ppebel
i Tepiobog o kabe TrepimTwon. Txfina 30.

83) Zi fva owhiva oxfuaros U kal upoabol Biaropfis s — 40
em? Tomofetoupe 1,2 kg vepd. "Av petakiviooupe TO vepd péoa
076 owhrva, waTe ol EAelbepes Emipdvees A kal B vk HETOKIVT-

Bolv &md T Béon looppotrias Tou xx' vé dmroSeiyBel &1 1o VEpo
8& kdver dpuovixiy TodvTeon kal vk Ppedel 1) meploBos aiTiis
(oy. 31).

Inpeioon : N& &mrobayBel 611 ) SUvaun Trov Tefver vé Erava-

Qépel Tis EAeBepes Emigaveies A kad B ot 6éon loopporrias xx' X
elvar dvddoyn pds Tiv dmopdkpuvor y.

84) "Evas petadhikés Bloxos Exer pomd dbpavelas ds mpds
GEova oy elvan k&eTos 0T kévTpo ToU Biokou ion pé 10 kgm?.
Tro Kévtpo Tou Biokou elvan koAAnpévo éva dradiivo oUpua,
bmes gaivetan 016 oxfiua 32. *Egapudfovras Eva Lelyos Buvé-
Hewv o6 dioko porils M = 0,8 Nm, orpéoupe 16 Bioko katd
ywvia @ . N& Utrohoyiobei #) mepiobos alwpioews Tou Biokou. Exfina 31.

Inpeiwon : Kot 1 oTpogr| ToU &rodhvou olppatos ioye

ém 1y porm ﬁ elvon dvédoyn mpds T ywvia orpopiis @ (Eha-
oTIKOTNTA o1 oTpéyn): M = — K ¢.

o1) BEPMOTHTAZ

I) Aweatodi) - Zvotodd) (oTepeddv - Uypdiv)

85) P&pBos xd&Axkivn Exer pijkos /= 1,5 m of Beppoxpaoia
20° C. N& Umoroyiofel f) tmpnkuwvon Tiis pdPdou o Beplokpa-
oia Tév 40° C. 'O ypappikds guvTteAeoTrs SiaoToAfis Tou XaA-
kou elvanr 16 - 10-¢ grad-1.

86) ‘O dwéAutos ouvtedeaTris BiooToAfis ToU UBpdpyupou
elven 18+ 10-5 grad-1. ‘H wuxvérnra ToU Hg otous 0° C elvan
13,6 g/em?. "Av 16 Uyos Tiis UBpapyupikils oTiAns UBpapyupikod
navépeTpou elvan 970 mm - oé Bepuokpacia 30° C, mwoon elvan §
TPAYPATIKY) ATHOOaIpIKT| Triear;

87) Zé moi& Bepporpacia wpita vé Beppdvope YaAkivo BakTy-
Ao, ToU drrolou ) BidueTpos aTols 0°C elven 99,8 mm, doTe vé
Tepva agaipa Sykou 4187 cmd. ‘O cuvtekeaTrs ypappikis Bia-
oToAf)s Tou xaAkou elvar 16 - 10-6 grad-1.

Eyfina 32.

88) N& Umrodoyiofel ) mukvdTnTa ToU AeUKOYpUOOU  OTY|
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Bepuoxpaoia Tév 40° C Srav ot Sepuokpaaia 20° C Exer Tukvo-
T‘“T“ 21,5 g em? xai & ypaupikds OuUVTEAETTTS 1o TOARS TOU
Elven 9. 10-6 prad-!.

89) Mi& yudhn giddn ixe xwpnTikétnTa 1/t oTovs 15°C
Kai elvan yepdrn pé vepe Beppokpaciag 15° C. "Av 1 Seprokpacia
Qi grols 50° C, Tdoos Gykos vepou Ba xuBel. Afverar &1t 6
YPaupIkds ouvTeEAESTHs Tou yuaAioU elvan 9 - 10-0 grad-! kai o
AMoAuTOS (TpaypaTIkos) GUVTEAEDTT)S IO TOARS ToU vepoU El-
van 18 . 10-% grad-!.

1) "Aépa - Nopog Boyle - Mariotte, Gay Lussac

90) ‘H mukvéTnTa Tol &rpoogaipikol &épg oTous 200 C
kai U6 mwieon 1 Atm elvan 1,3 kg/m3. N& Umoloyiafe fi TTUKvG-
™Ta oTous 60° C kai Utd Trieon 360 mmHe.

91) 1y Beppokpacia —20° C xai wieon 1 at éva &épro Exer
dyko 1 1t."Av 7 Bepuokpaoia yive 407 C xai & dykos 1/2 /t woon
Tieon dokel TO &épio;

92) 10 g &Euydvou Tégov Syko kaTahaupavouy ot Bep-
Hokpagia 30° C kai Umé mieony 1000 mmHg ; (&Topikéd  Papos
SEuydvou 16).

93) Téoa pépia mepiéyovtan of 10 It &geoTov Bepuokpaoias
40°C xai mitoews 2 Atm. Né& PpeBel kai 16 Pépos ToU &fwTey
(&Topikd Papos detou 14).

94) Né& Umrohoyiofel 16 poplakd Papos Evos deplou Gv Syxos
1,29 /1t 1ol depiou avtou aTols 18” C kai umé Trieon 765 mmHg
Luyize 2,71 g

95) N& Urrohoyioler f TrukveTnTa ToU uebaviov aTous 20°C
xai Umd ieon Sat. To poptaxd Pépos ToU peBaviou elven 16.

IIT) Osppurdopetpia

96) N& Umohoylofel 7 feppoxwpnTIKOTNTS 2 kg Xahkou.
Téon pdda vepol Exer v 161 BepUOY WPNTIKOTNTA; (EiBik
BepudTnTa YohkoU 0,092 callg - grad).

97) Tléon mooéTnTa BepudTnTas Taipvou
pou &rav i Beppokpaoia Tou kaTéPel katd 2 grad.

98) Téan BepudTnTa XpadGovtal 2 kg méyou Beppoxpaoiag
0°C doe véx yivouw vepd Bepuokpacias 80° C.

99) 5 g mwayou Beppoxpaoias 07 C TrkovTal, STav pfoa oTd
eipmSéunpo Lavoisier - Laplace TomoleThoope o@ua pabas 200 g
xaf Beppoxpaoias 50 C. N& UmrohoyioBel 1) elbikr BeppornTa TOU
OWpaTOS.

100) BepuibdpeTpo Exer xwpnmikéTnTa 400 cal/grad xai Bep-
hokpaaia 20° C. "Av Trpogbéoope o autéd 20 g vepd Beppoxpaoias
60°C, mord 84 elvon f) TEAIKR Bepuoxpaoia ToU BepuiBopeTpou;

101) 3¢ Bepboperpo Y PMTIKOTNTAS 500 cal/grad kad Oep-
Hokpaoia 20° C TomofeToUpe oGHA paGas m = 300 g xal Beppo-
kpaaios 50° C. “H Tehikr) Deppokpaaia ToU BepuibiopeTpou yiveran
25° C. Tlor& elven 1) eidikny fepuodTnTa TOU OWPATOS;

102) *Avapryviovtan 10g mayou Bepuokpaoias 0°C kai 8 g
vepol Bepuokpaaias 40° C. TTord B elven 1) TeAkn) kaT&oTAOT TOU
HefypaTos;

e &mo 200 ton ve-
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103) 500 g vepol kai 100 g Téyou Pplokovrar ot Beppo-
xpaoia 0° C. "Av 200 g &ruol Bepuoxpaaias 100° C eloayfolv o1d
TAYWPEVO peTy e, vé BpeBel 1) Tehiks) Bepuokpaoia kai ) ovoTaon
TOU pelyparos.

104) TTéon Bepuérnra yperdleron hoe 10 g Tdyou Beppokpa-
olag 0° C vé& yivouv &tuds Bepuokpagias 100° C.

1V) "EEaépeon - 'Yyponoinan

105) 216 xdpo A ToU owAfva Tol Torricelli (oxfina 33)
Umépyouv &rpof albépa. ‘H Bepporpaaia elvan 20° C. N& Umroho-
Y108l méoo mptmrer v kaTéfel & owAtvas (Urohoyiapds x) kal
7 8AeUBepn oTéBun ToU Hg (), dote o1d X®Dpo A vé& Bnuioup-
ynbolv ouvbiikes Kopeouol yidk Tév alBépa (& aifiépas vé dpyile
v& Uypotroteitan). ‘H téom Tév KOPEOHEVEY &Tpdv ToU albépa
otols 20° C elven 40 cmHg.

Enueioon : Ol druol ToU albépa Becoapolivtan &1 drohouboTy
T6 vopo ToU Boyle - Mariotte dgo elvan &kdpeaTor. ‘Emopévess Y&
vé& AuBel T6 mpdPAnpa 8¢ Epappoodel & vépos alTds.

"Avoypotnra

106) Mi& mhdka dmd yarkd Exer waxos 2 cm kai épPadév
5000 cm2. *H Bepuokpacia o1 d fmoedveia THs mAdkas elva
150° C xad oriv &AAn 140° C. Tléon BepudtnTa HeTagépeTon Kkéde
AeTO &o TH wd Emigdveia THs TAdKas oThv &AAN; ‘O guvTeke-
o Bepuikiis dycwypdTnTas Tol yaAkol elven 0,93 cal/s . om -
- grad.

107) %t tywatdoTaon kevTpikiis Bepudvoecos omTiou ik
duTA i Kivel 16 vepd ETol, doTe 1 mapoxn Tou va elvon 0,4 /s,
T6 vepd Srav Eexvd &mé 16 MPnTa Exer Bepuokpacia 60° C tvid
btav EmoTpéper Exer Beppokpacia 20° C. TTéon wpéer vé elvan
7l dmrddeiar BepudTnTas dvd AemTd 0TS YUpw Ydpo, GaTe i v
tykataoTnuéun Kevipiki Béppoavon vé SotneelTar oradepry 1
Bepuokpaaia ToU emimiol oTous 20°C,

108) Né& umohoyrabel of Watt 1y ouvohikr Bepuikn loyus mou
drTivoPodel m& opalpa Siapétpou 2 cm, # dmola WITopEl vt Beco-
pnBel péhav odua kai Pploketar oé Bepuokpacia 600°C. ‘O guv-
TeAeoTs © oTév TUMO ToU Stefan - Boltzmann elvo:

W
m? . grad

Zyfipa 33.

o = 567.10-3

V) Oeppoduvapixi

109) "Evas xwntiipas loytos 0,4 HP YpnapoTolEiTa yi& vé
dvarapdEer 20 kg vepol. Aexduaate &T1 dAn 1) unxavikn évépyeia
U Pyaiver &mé TéV kv ThHpa peTaTpbmeTan of OeppérnTa. *Ewl
mogo ¥pdvo pétrer v Epyddetan & KivnThpas, GoTe 1 fepuokpaoia
ToU vepoU vé dvéPer kard 5 grad;

110) "Eva Bepmboperpo Joule dmoTeAeitan &rd Boyeio yahkol
uagas 108 g xal mepiéxer 800 g AdB1, Of elbikés BepudTnTES YOAKOU
kal Aabiou elvar dvriotoiyws 0,093 cal/g-grad xaf 0,520 cal/g-grad.
Té Add1 dvabBeletar pé TEPIOTPEPSUEVT TTEpUYI T& dTrola oTpé-
govtan pé T Ponfeix porrfis fons pé 10 N m. Né& UtroAoyiobel
T6 unyavikd looblvapo Tis BepuétnTas &v petd dmd 141 OTPOPES
1 Bepuokpacia ToU BeppuibdpeTpoy alErnke kotd 5 grad.
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i L1y =16 x@po x (oxfjua 34) wou Exer Syxo 10 /t Umdpyer
WE’LO Uré micony 1 Atm kai Bepuokpacia § = 207 C. To épporo
E @oppomrei ot Bion A, “Av Bepuavope 16 &épio, T6TE TO EPPoio
uE.TQKWSI‘TOI &me Thv Béon A oTn Btom B xai 1) Oeppoxpacia
WUEGweTan aTolUs 40°C. N& UmohoyioBei 76 Epyo moU B& Tapaydel
aTd 1) peraxivnon Tob éuPpdrou &mo T Béan A oTn B.

]301‘ 1‘2) ‘H Beppokpacia 5 kg dGoTou avfaver &mo 10°C oTous

C : &) N& UroAoy1o8el 1) mukvoTnTa ToU dfdTou aTous 10°C
(M(’P- Pdpos &GwTou 28). P) "Edv 1) wetaPoAn Eywe pé oTabepn
"fEU'T (P -~ 14 Atm), v& UmohoyioBolv ) BepuéTnTa TOU TITPE
O dipio &mo 16 TepiPaiAoy, 1 peTaPoAn Tis EowTepkils EvEP-
Yelas kai 1o Epyo Tou mapnyaye To &fpio oThv icoPaph aut
HETaBodr, ) *Edv ) uetaBohy eivan iadyawpn v Umohoylabst 16
006 BepudTnTas TOU Xperdodnke. Mé 6 &feoto loxver cu — 0,177
“llg. grad xai cp — 0,248 caljg - grad.

113) N& Umohoyiobei o Bepifkds ouvTeReaTRs GTOBOGEWS

PUIKTIS pnyavils Tou Epydletar petabl Tdv deprokpacidy 100°C
kai 400-C,

1 14y Mi& drpopnyavi) épyddeTar peTabl Bepuokpagicov 410" F
Kl 120° F kai dmrobiser loxy 8 HP.’Edv & PropnyavIikos guvTeAe-
OTrg dmoddoews elvan 16 309, ToU Oepu}'ncou ouvTEAEOTT) dmOd0-
Tews {Bavikiis Bephikiis prxaviis, va Umrohoyiofel T oo Bepud-
MTag woy dmoppogaTeal dvé BeuTepSAETTTO &md T Oepun) TNy,

; 115) "Eva BepuiBopETpo BeppaiveTon pé PETATPOTT NAEKTPIKTS
OEIGEPL“KT'] tvépyeia. (Méoa 016 OepuibopeTpo Exope ToobeTnoe
IS fhexrpi dutioTaon, s autis wou Exouv ol MAeKTpIKés
Epmi“:"fPES)- Té Beombopetpo mepréxer 380 g vepol oTiv Geppo-
*Paoia tav 10°C. "Oraw ) Tapeyéuevn nAekTpikn foxus elvar 8B4W

'AMioTdvope 11 of 10 min 7 Bepuokpagia ToU vepou GuePalver
Tols 40 . AeydpaoTe bm1 16 Soyelo Tou fepuibopéTpou wal
i ERTpikr)  dutioTaon fxouv  BepuoxwWpPNTIKOTNTA 20 cal/grad.

UTrohoy1abe 16 pnyaviks ioobuvagio Tis BeppoTnTas.

116) Mi& drpounyovy wapdye 10 HP xkad & AépPnras Tiis
d‘T“m”])(ﬂr\o'ﬁs kader 10 kg kdpPouvo THY dpa. “Av 1) BeppéTnTa
Tm‘" Tapéysr 16 kdpPouve kaTd THY Kavom eval 8,5 keal/g, va&
Un-o?\OYerEi & Propnyovikds  ouvTeAeoTrs  GroBooews TS

Hopnyavijs.

&) KYMATIKHS - HXOY
34{:'11'.") ‘H TayUtnta perabdoews TolU fixou oTév dépa elvan

m/s, N& UmrohoyiaBel 16 pijkos kUpaTos of fixo ouxvéinTas
1000 y,,

118) Ave mnyés fixou A xal B Tijs iBias ouyvéTnTas 1500 Hz
fouy Ty iS1a p&on (oxipa 35). ‘H &méoTaon AB = 2a = 2m
4 &méoraon ET = 4 m.

Né& Umrohoyiofel Té pfikos kKUpaTos kal f) TaxuTnTa peTabooews
o0 fiyou, &v & Zos Kpooads péyloTou dkouyetal oTh Béon A
Ty TA=1m (6 kpooods péyroTou 016 onpeio I Becopeiton
Oy HnBevikds kpoooos).

119y *H tlowon Evds kUpaTos elvai:

§

Lyfine 34,

2a

=

Lyfipa 35,
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Té ovoTnua elvan 16 S.1.

Né& kabopioBoUv: o) To piikos kUpatos. P) ‘H mepiobos Tiis
TeAavThoews, y) ‘H pdon of onuelo ol dmréyer &rrd T Ty
&mwdoTaon x = 4 m, dTav éxel Tepdael xpovos t = 15 s &mo TH
oTiyps) o &pxige f| TNYN v& TOAGQUTOVETQL

120) ‘H#Elowong = 10 ovv nu T elven 1) €§igco-

X t
10 0,27
an tvds kUpaTos ToU SnuloupyeiTan of ik Yopb.

Né& Ppebei 16 €lfos ToU kUpatos xai v dvayvwpiobouv T&
oToryeia Tou (TTAdTos, pijkos kUpatos kal mepiobos). (T ovoTnpa
elvan 16 C.G.8.).

121) Tldon elven 1y Sragopd @doews of poipes Buo onpeiwv A
kai B T& émoix Pplokovron otév &épa oTn Bievbuvon peTado-
gews AYNTIKOU KUpaTos kai &méyouv ‘dméoTasn AB = 0,2 m; ‘H
TayutnTa ToU fiyou elval 340 m/s kal i guxvoTNTa TOU KUpaTog
680 Hz.

122) Alo yopbés elvan kataokevaouéves amd 16 8o UAIKS,
TukvéTnTas p = 3 g/em?, Exouv TV B Siatopn éxTivas r =
= 1 mm kai 16 {610 pfikos / = 10 cm, Telvovtan Sucs pé Sragope-

- -
Tikés Buvapers Fy kal Fi. Tlowk mwpémer va elvan ) Telvovoa Blvapn

E‘; woTe v& droUue BiakpdTnpa &md Tis Blo yopbés Tepidou
Ts = 25 &tav ) Telvovoa duvapn Fy = 0,942 N;

123) N& Umohoyiofei 16 Pébos ivds nyadiol, dtav & ¥pé-
vos TToU Tepud &mé TR oTiydd, ToU & métpa derjveTan &
6 oréwio ToU Tmyadiou EAevBepn va Tréoer péxpls OTou v
drouoBel & fyos T MToews, elvan 35 (v& Angdel TayUTnTa
fixov = 340 m/s kai g = 10 m/s).

124) Né& Umohoyiofei 1) TaxUtnTa Tou fixou aé mé xopbt
ol Exel piikos /= 20 em xal f) ouxvéTnTa Tiis SeuTepns dppo-
vikiis Tns elven 1600 Hz.

125) ‘O tétapTos dpuovikds KAEIGTOU finTikoU gwAfva pij-
kous 0,4 m Exer THY iBia ouxvéTnTa pé TéV TPEOTO GPHOVIKG
dvoiktol fiynTiKoU owAfve. N& UmohoyioBel 16 ufjkos Tol Te-
Aeutaiou.
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