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EIZAMQrH

(MeTpik& ovoThuara)

‘H &Aoyn TOU XPNOIMOTIOIOUHEVOU HETPIKOU OUCTANATOS f)TIO-
Aoynn 78n &g TOV TéMov A’ ToU Tapdvtos ovyypdupaTos. Ev-
Tauba 6& EmavaAnefouv udvov T& kupldTEpa oTmueia.

Ké&be oUotnua peTpricews &motedeiton &md &va Xdornua Osue-
Awddv ueyebav kai tva Lvotnua Movddwy.

“Qs ovoThpaTa Bepehiwdidy peyefdv ypnoipotololvTan els THY
Mnyaviknv:

’Ex s Quoikiis 10 Puowxoy ZUotnua BepeAicwdidv peyeBdv pé
Péov T& Beuehicodn pey€dn Mijkos-Ma&Za-Xpdvos (L, M, T).

’Ex Tiis Texvikfls 10 Teyvinor ZUornua BepeAd1ondidv peyedddv,
pt Pdow T& OBeuehddn ueyédn Mfikos-Advapis-Xpévos (L, F, T).
(T6 oUornua ToUTo elofixfn oAU Bpadurepov ToU Tponyouuévou).

‘Q¢ cUCTAUATA POoVABwY YPNOIHOTIOIOUVTAL:

I. Aid 16 ZVotnua BepeA1wddv peyeddv L, M, T:

) T6 ZVotnua Movddwv pt Bdow Td ‘ExaTtooTdv-Tpappdpiov-
AeutepdAetrTov (CGS) kai

B) 16 Zvotnuax Mové&dwv ut P&ov TO MéTpov-XiAidypauuov-
AeutepdierrTov (MKS).

II. Ak 16 ZUoTrpo Bepehiwdidy peyeddv L, F, T:

To eUoTnua novédwv pt oty 16 Mérpov-Xihdypappov Suvé-
peexs (KihomdvT)-Aeutepdierrrov (Mkps).

Aty Urépyer &upiPoria & ) udle, Emeldn TWapauéver TEVTOTE
due-i-c’xﬁ)\n"rog, &rroteAel BeueAiwdéoTepov péyefos &wo Ty SUvapw,
Th étrolav 1) pdde Eaoxel &mi Tijs E8pdoedds . “H Suvaps (Bapos)
EapTdTal & TOU ToTOU, tagavileTal el kaTdoTAGIY ENAetyecs Pa-
pUtnTos kal &moTeAel Paoikév uéyefos TOU TeEXVIKOU OUCTHUATOS

SuvdyeTtar Aoimrdy 8T1 TO «QuUOIKOVy ovUoTnua Benehwdidy peye-
86 (Mfjkos-Maga-Xpdvos) TAsoveKTEL.

*AM& TO el TN QuoikiV XpNICILOTTOIOUpEVOY oUCTNUA Hov&Bwy
Si1& ToU cm Kai ToU g Tpooépel els TOV Texvikov BuoyprioTous po-

Teyvier) Mnyavix) B’ 1
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v&Bas. Tpds EEoudeTépwotv Tiis Buoyepelas ariis TpoeTddn Urd ToU
Giorgi oUoTnux povddwv pE povdSa prhkous TO m Kai povdda pd-
Ins 10 kg (Cuotnua povédwv MKS). A alrtoU ToU ouoThuoaTos
teTedyOn N anois Tou peyéBous TGV povddwy Si& ThHv SUvapv kad
TO Epyov (Bvépyelav) oUTws, WoTe ai povédes adral va elvan Afov
TpooiTai gls THY dvBpwivny dumeipiov &md T&s Ud TV PUOIKEY
Xpnotpotoloupévas Dyn kal Erg.

Bpaditepov 1) E§&mAwaois Tou ouoThuaTtos MKS els &AAous kA&-
Bous Tis Quoikiis ddRynoev els 70 cuoua MKSAC (nétpov, x1Ai6-
Ypauuov, BeuTepOAetTrTov, Gumép, xavTéAa), TO Omolov s diebvég
adotnua povddwy elpe Biebvii dvaryvapiot *.

*Emrions & 81e6véds ouppuovnBels oupPoliopds SI (Siebviés clioTnpa)
tupavifeton &rd T& &yyAikd Snuocielpata péypr kal TGV pwoikdY
kai 8& ypnoworoifiton el T& Emrdpeva.

D& 1O Teyvinov uetguxdy ovornua (M kp S clotnpa povéduwy ik
10 L, F, T cUornpa Bepehicddov ueyeddv), tmeidn dtv Exer oupgwvnbii
&AAos oupBoiiouds, 8& xpnoipomotfiTan vtauba & ouppoiicuos TS.

Korwtépo mrapaTiBevral, pds kaAuTtépav ErorrTeiav, TG Bacikd
uey€on xal ai kupidoTepan povddes kal T&V SUo ocuoTnudTwv.

Eis 10 Teyvixdv ovarnua elven :

Bacixa ueyélny kal Baoixal povddeg:
Mfikos (L) ..oviei e Mérpov (m)
Xpdvos (T) covvviiii i e AeutepdieTrTov (8)

Advaps (F) (Ximdypappoy duvdpews) Kidomovr (kp)
nagdywyov uéyebogs :

N __ Advawg kps?
MC!CC! m (— W) ...... m =TMM **
Eis T& Awcbrvés Zvornua (SI) elven:
Pacixa peyébn xad Baoixai povadec:
MAKOS (L) e Métpov (m)
Xpdvos (T) oot AeuTtepdAeTrTov (8)

M&Za (M) .o Ximbdypappov (kg)

* Eis doproptva kpdn (.. els ™y AboTplav) eloviydn 8i1& vépou.
*» TMM = Teyvich Movds Makns, tvioTe dvagepopdvn xed dos «Hyl» (& Tob
E\Anvikou UAn).




nagdywyov ufyebog:
Avvaus F (= Mada x "Emitéyuvais) . .. kgm [s2 = NioUtov (N)
*Emre187 5¢ mpoabider:

I N eis 70 kg (u&dns) Emréyuvow 1 m/s2,

1 kp els 10 kg (u&dng) ¢mtéyuvov 9,81 m [s?,
tretan &1 T kp elvan 1O PBépos ToU yiMoypdupou uddns kal ém
1 kp=9,81 N. Kara ouvémeiav ai povédes ToU Teyvikol ZuoThuaTos,
al &uagepduevan els Tov Emdpevov Trivaxa elvan 9,81 popds peycdU-
Tepan TGV &vTioTofXwv HovéSwvy Tou Albvolus ZTuoThpaTos *.

*Ex Tijs Suvépews TpokUTTToUV T& K&Twh peyédn kol al povddes
Tow els 1O Aebves xal 16 Texvikdv olornua:

Méyebos S0upoiov Movds SI Movés TS
Ma&Za m kg TMM =9,81kg
Avvapg F N kp =981 N
Pomry M Nm kpm =9,81 Nm
*Epyov, *Evépyeia w Nm =J =Ws kpm =9,811J
*loyis P Nm/s=J/s=W kpm/s =9,81 W
Al povédes Tou SI onpalvouv MeTtaTpom
N = NioUtov** =1 kgm /s* IN =0,102kp
Nm = NioTrov &l pérpov = 1 kgm?/s? 1 Nm = 0,102 kpm
J  =TLoUur*** = 1 kgm?/s* 1J =0,102kpm
W = BarT**** = 1 kgm?/s? 1W =0,102 kpm/s

‘Qs povds ToodTnTos UAns AcuPbveton ) pdla, % dnola napa-
péver mdvrore duerdPiyros kal E§ alriis E6apTdTon & eldids Syxos.
Els 16 oUotnua SI &Tds Tiis olxkelas povéBos Buvapews NiouTtov (N),

* Adyw Tijs &mrd Témou els TéTOV Bragdpou Tiufis Tiis EmTayvorws Tis Pa-
pirrnTos g, 1 novootinavros dvrioTorla netafl kp kad N dmruyyéveren S xpii-
oecws T dvopalopfvns xavovikiis Tiufis EmTayUvoews Tiis PapirnTos g, = 9,80665
m/s? oUres, dore v& loyxun dxpipdss 1 kp = 9,80665 N. (CEvraufa ypnoototelrat
w&vtoTe 9| oTpoyYyvAeubelox Tahy 9,81).

* *Amd Td Svopa ToU &yyAou guoikou Isaac Newton.

»ex >Amrd TO Svona TOU Yo Kils kaTaywyiis &yyAou guoikou James Joule.

*evs *Ard T Svopa ToU &yyhou dpeupétou Tiis &Tpounyavijs James Watt.
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xpnoiporoteitan kal ) povds Suvduews Kidomovt (kp), dos uf Bexo-
Bikdv moAAamAdotov Tou NioUtov. TouTto oxomédv éxet TV SuvaTtd-
TNTA XPTCILOTIOIOEWS TGV TIVEKWY TGV TrEPIEXOHEVIY Els TEYVIKA
tyyeipidia, els T& dmoia ylvetan Xpiiols ToU TeyxvikoU ZUoTAUTOS.

ZYXETIKGS oS T& &unypéva peyEdn: ukvdTns p, eibikdy Bapos y
kal eldixds Eykos v ioyven

p=—, ’AvtioTtpopos Tiuf v=—=—

<|a <8

‘Y=

‘O 8yxos owpatos (oUvoAikds Sykos) V dlvaTtar v& Trpokiwn
& Tfis p&dns f) ToU PApoOUs ToU OOUXTOS:

V=m -V ﬁ V=£.
Y
m3 kp
3 — 3 —
m®=kg kg kp /m3

"Eqv dvtaUa Sik ThY p&lav Angbii dxs Pdots 6 kg kal Sk o
B&pos 10 kp, tmeidi) ol &piBpol oi Ekppdlovtes TO m kai 6 G (Bix T
aUTd odua) elvan iool, EmeTan 8Tt T& p kai y kepdlovtan ik ToU av-
ToU &p1fuol. OUTas al & T&dy mvdkwy 81 1o elbikdov P&pos AapPa-
vopevar Tipal BUvavtanr &veu petarpoTriis va ypnotpomoinfouv Sk
THV TrUKVOTNTC.

Eis thv Mnyxavikiiv T&v Peuotdv, tkTds Tiis oyéoews Sid Thy
ouvexdy ptoucav pdbav (Tapoxn):

.

ypnotpoTroigiTon dkdun ouxvéTepov fi oxéols Sid Tdv ouvexiss povta
Syxov (m.x. UBaTos) (kar’ Sywov Trapoxn):
A%
TV =Q
1) émola tkppdleTan korrd kKavéva el m? /s,
Méoeis xal Téoes efs THY &vroxfy VA& SidovTan els kp /em?,
s kol els Tous &vTioTolyous Trivakas T&V Texvikdy Eyyeipibiwv.
T& xpnoiuomoloUpeva oUuBoAa &vTioTolXoUv &v yével Trpds T&
els Thv Onorm A 6401 mepiexdpeva S1ebvij oUuPola.
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XPHZIMOTIOIOYMENA TYMBOAA *
Kupiws cUpPora (tvrds TapevBioewv tvadAaxTikdds YpnotpototoUpsva oUuPola)

Kupiws oUpporov=

~
@
o

Cem e gu 90 U g™ S—~R O
Lo ~
N Z
~

(¢, u, w)

£E

W (A)
a(B,...)

€ (x, B)

E QU3 mRk=

SUpPoiov Ovopacia svrinats & 00
‘Emedveix -

A F, 9 Aserrop } area (AamvikoU)

v, a (b) 'Emitéyuvots acceleratio (Aativiko()

d (D) AréyeTpos

F (P, k,...) Avvag force (&yyAikoU)
Bé&pos .
,EﬁlT&XWU‘S aap\:’_n_l,ros } 8Pav1tas (7\c!‘r1v.)

Pot &bpavelas ualng

*AxTls &Spavelas

PoTrd)

MaZa

*Ap1Buds oTpogdv

*loxyrs

Mieorg

*Axclg

Avdornua (Mfixos S1aBpopiis)
*ATréAuTos Bepriokpacia
Eepuokpaoia tkatovtaP&duios
MepioBos

Xpdvos }
Terxirmg

Pomty dvrioTdoEws

"Evépyeia

“Epyov }
"Errimebos ywvia

ZuvTeheo TS Ypaupikils 810 ToAfs
Fwviakh tmiTéyuvos

EiSixdv Pépos

[Fwviaxt) Tapaudpewots
*Avnyuévn pikuvots (Bpdyuvots)
Bafuds &moddoews

MuxvéTns

'Opbf Téots

AwxTunTikg T&OS

Foowviakn TaxuTs

Poty &bpavelas Emipavelas ’

inertia (AaTv.)

numerus (AaTw.)

Power (&yyA.)
pondus (AaTwv.)
radius (QAarv.)
spatium (AcTiv.)

tempus (AaTiv.)

velocitas (Aatw.)

work (&yyA.)

* Kord Onorm A 6401, wAfv Tédv oupPdrwv y (¢mitéyuvos) xal € (yw-

viaxfy EmiTéyuvois).
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MINAZ ]I

TYTIOTIOIHMENA TIPOSEMATA TICAAATTIAAZION KAI YTIOTIOAAATIAAZION
MONAAQN KAl TA TYMBOAA TQN

TMpélepa TupPohov Inraoia
Tera T 10!? x THv povdda
Giga G 10° » >
Mega M 10¢ » »
Kilo k 10° » »
Hekto h 102 » »
Dezi d 10— » »
Zenti ¢ 10— » »
Milli m 10—2 » »
Mikro I 10—« » »
Nano n 10— » >
Pico p 10— » »
Fento { 10— » »
Atto a 10—8 » »

TYTTOl OAOKAHPQSEQS

xn+1 bn+i _ gn+i . )
fxdx— —— | Ga ns1l)
b b
X b \
fT=In|x] =lnb—]na=lnT Gia x#0)

ATIAOl KANONEZ OAOKAHPQIZEQS

Stabepol TapdyovTes SUvavtar v& TeBoUv &kTds ToU cupPodiou
SAOKANPWOoEWS.

To &Bpotoua Temepacpévoy &pIBoU ouvapTAcEwY SUvaTtal v
SAoKANPwET} B1° GAOKANPWOEWS HI&S EKAOTNS TGV ouvapTAGEWY.




MEPOZ TIPQTON
KINHMATIKH

Els Tév Tépov A Ths Texvikiis Mnyavikiis é€ntdodnoav af &mhai
xwijoels, BnAadn i dpoiduop@os kai ) SuaAdds EmiTayuvopévn (R
tmpPpaduvopévn), al ypagikal Twv TapacTéoels (kapmUAat s-t, v-t
kail y-t) dx kai al &vaduTikal Twv Ekepdoess. Aid Tés ufy dpoioudp-
pous kivfjoels Expnoipooinn ) évwola Tiis uéons Tayvrnros. "OAa
yevikés T& dvwtépw &vepépovTo el T Kunuatuapy 1o dAixod
onuciov.

Evraifa kat’ dpyds 8& E6eTactii ouvtduws els T& mAalowx Tiis
KiwvnuaTikfis Tou UAikou onuefou 1) Buvardrns pedérns olaobhmoTe
xivhoews, Kal &v ouveyela 1) oUvleois xal ) &vdduois kivioewy (Aap-
Pavoptvns 1Biaxitépus U Sy TiiS oXeTIkTis Kivijoews). *Ev TéAer B&
yivn (els T &martoupbvny &Taow) eloaywyn els Ty Komuatumpy
Tol oTEPEOD OWUATOS.

KEDAAAION 1
FENIKH KINHZIZ

Kinoess, al dmoiai 5tv elvar dpoidpopgol eiTe SpoAdds tmTayuvé-
pevan f EmPpaduvdpevan, UmoloyilovTat katd Tpootyyiow Bik ypa-
PIKDY peBSBwv. O TpéTrer pévov vé tvBuunbdpev, kaT& woiov TPo-
Tov Buvdusda &md plav kaumUAny va mpoodiopiowuev piav &AAny:

Aappavetan o tupadodv 6% kAo
UTd Ty Tiis

16 SidoTua KOUTTUANY v-t -

1) ToxUTns KOUTTUANY Y-t KQUTTUADS s-t,

1) EmTayuvols - KQUTTUANS v-t

Kar& Tov UtroAoyiopdv Tiis tmeavelas k&Twlev kaumiAng poi-
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p&leTan 1) Em@dvera els AwpiBas oUTws, GoTe T6 EuPadov Twv v Urro-
AoyileTal pt &pkethv dkpipetav. Al Tipal TéV kaT’ UTOV TOV TpdTOV
Aaupavouévey EuPadidy TGV EmMEaveldy XapdooovTal S Véxl TETA-
yotvar &quwbev T&v duTioTolywv Tip&dv ToU &fovos Tou Xpdvou.
“ETo1 Aottrdv TpokUTITOUV LY. €K Tfjg KOUTUANS Y-t 1) KQUTUAnR v-t
Kot €k TTS KauTUATS v-t ) KAUTTUAT s-f.

Iapadeiypara.

1. ‘Qs apdBerypa AapPdvovton Kat’ &pyfiv HEPIKA «B10ry pauparTa
Topetasy (o). la), els T& 6moia S1& Tpoodiopiopol ToU EpPadol Tijs
Emgaveias UTTd TNV EKAOTOTE KAUTTUANY dmiTayxUvoews-Xpovou (y-t)
Trpotkuyay ai kaptUAal TaxUTnTos-xpdvou (v-1).

Eis 1o oxfina la (&) Bewmwvietan fy mepimrwots Si1& oTobepdv
tmitéyuvow kai EmPpdduvow. ‘H perdPaois els TV dpoiduoppov
TaxUTnTa cupPaiver E86 oxeSOV &ToTSuws. "ANAG TAdov &TréTOMOS
elven 1) perdPaois els Ty Spodpopgov TayirnTa els THY TMepitrTeo-
o aUfavoubung EmTayUvoews kai @Bwovcns EmPpaduvoesws [oY.
1 o (B)]. “OuchwTépav eikéva Tapouoidlet f) perdPaots els Thy dpoid-
wopgov kivnow &i& @bivoucav EmTéyuvow kai afoucav EmPpd-
Suvow [ox. 1 a (¥)], AN’ &vtauba Trapoucidletan els v &pyhyv
Tfis EmTaxuvouévns kal eis TO TéAos Tis EmPpaduvoubvung kivoews
gvTovos peTaPoln Tiis TaxuTnTos. ‘H popeh) THs KapmUAns y-t kaTd
1O oxfina 1 a (8) 8ibel Téoov kat& ThHy Evapfiv kai TO mépas, doov
Kai koT& Ty peTaPactv els THV Spoiduoppov TayUTnTa SUOAXS HETO-
PoAés. *Ev ToUTois ai &miTayUvoels xal EmpPpadivoes AapPdvouy els
opiopévas Xpovikas oTiypds Aav UynAds Tipds.

Qs «iBecdBeg» Bidry pampa Topeias & fA8UvaTo va Becopnbii 1y pop-
@7 ToU oxnuartos 1 a (g), els THy omolav ut perplas EmTayivoes
kai Emppaduvoels EmTuyydvovTtal dpodal petaPdoets. ToUto Suws
Exel dos ovveTrElv PIKpay aUfnot Biapkeias TGY doswy EmiTayUv-
oews kol EmPpadivoews.

MopdBerypa pooBlopIonoU Tiis KapTUAns s-t & Tiis KauTrUAng
v-t Sekviel TO oxfinx 1 p.

KaT& tdv Trpocdilopiondv Tiis xAioews pémer v 8o6f rpoooyh
els T &fis: Kara Ty perdBaocv & Tis péong TayUTnTos vy = As /At
[ox. ly(a)] els xpovikov BidoTnua At els Ty orywaiar Ta-

0

xomTa v [ox. 1y (B)] TO onuelov 2 mAnci&ler dAoviv kal Tre-
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-
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Xx. 1-a.

Arxypdppuara Topelas. TlpooBiopiopds Tiis KQuTUAnS v-t & TR KapmiAng y-t:

a) Tradepd EmiTéywots xal EmPpdduvors. P) Abfouoa EmTéyuvots kal gbivovoa

tmppdduvots. y) blvouca tmraywvois kal alfouoa EmPpabuvols. §) Alfouoa

xal ¢fivovca EmiTéyuvols xad EmPpdduvots. £) «'IBeddbes» Bikypappa Tropeles..
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piocéTepov 1O onpeiov 1. Els Ty dprakiyv Béow At — 0 Aaupiver
T Oplakfv Tng Béotv, fiTor ylvetan Epamrroptvn els 1O omueiov 1
Tiis kauTUAns. ‘H ywvia B Tfis Tepvouons karaifyer els Ty ywviav
a Tiis tparTopévns. MéTpov Si1d TV KAicwv THs xaunddne els TO on-

s )
!
/
// ' ds
4 i
2 '
! T
14 1 /\ ,3
' t
i z
1
_____ = 2
i : s y = ds
(R at 1
L | .
t 1=2/ A ds
! 2/ dt
E
i :’
1 )
: . o E
' , o
x. 1. Ex.17.
TpooBioplopds Tiis KaumwUAng s-t & TpooBiopiouds Tiis TayUTnTos & Tijs
Tiis KapTUAns v-t. KQUTTUANS s-t:

a) Mion TayiTns (Tépvousa).
B) Imywala TayiTs (tpamrroptvn).

ueiov 1 elven 1) kMois Tiis dpantouévne els 16 onueiov 1, fitor ) oyxé-
o5 y/z=¢pa.

*E&v Aoimrdv EmbicokeTan & TpooBiopiouds Tiis KAloews el Sik-
popa onueia mds kautUAng, &yovtan ol époarrréuevar els T& onueia
aUtd (51 peyodutépav axpiPeiav, ut Thy Porfeioy xaToAAfiAou
dpydvou) kal mpoobiopileran # kMo Twv. 'E&v &ybolv ol Tipai
KAloews kapTrUAng s-t ds TeTarypévan ls Tous ¥ pdvous, els Tous dtrofous
&vnicToryolv al mpoocdiopiofeioat kMoeis, Aappéveraen 1 &vrioToryos
kopTUAN v-t. Aik TéV KAMoewv Ths kaumiAns v-t wpooSiopileTan
&vrioTolyos kaptUAn y-t.




11

2. ‘Qs apdderypa BewvieTtan els TO oxfjpa 18 & wpoodiopiouds
TGV KApTTUAGY v-t kal Y-t yevikfis kivijoews SiBopévns S1d Tiis xap-
TUANS s s-t.

s Opil. épanroucvn
% {m

2% 1
2
20 A
s JTET
5
% A
”

0 -

-7 m/s’

Ey. 18.

Mpoobioptopds Tiis kautuAng v-t & Tiis kautUAns s-t xal Tiis xaumiAns y-t &
Tiis KapTrUAns v-t.
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’Emedn) 1) Si8opévn xaumUAn s-t Exer dpiovTiov Epatrroptvny
(kAfows 0) els TNy dpxHv kal TO Téhos Tiig kivfoews, EmeTan 6Tt 4
&pyikf kal ) TeAkR TayUTns Exouv ThHy Tiufv 0. TTpd Tou &xTou Beu-
TepoAérTou adver 1) kMot (Gpa kai f ToyUTns) ouvexdds, peTd
Spws &mwd TO ExTov SeuTepOAemrTov EAdarTouTan ) KAlols, ouverréys
uetoUTon Kai ) TayUns. Eis TO onuelov &mrou 1) kapUAn s-t petaPad-
vel & Tiis kofAns els THY xupTHY Hoperiv (onuelov kapTriis), fi TaxUTns
Tpémrel v& Eyn ToTIKOV pEYIGTOV, 1) Tiud ToU Smolou TpoodiopileTan
S1& THs kAoews Ths EpamTopévns eis TO omueiov kauTiis, SnAadh
10,6 m /25 =5,3 m [s. EvBidpecor Tipal Exouv yapay i els 1O oxfipa
18, &ouv 8¢ .. T&s TIHS:

—els T onuelov Py —42%= 2m[s= v,

—els T onueiov Py : _7,;1Tm= 3,7m[s= v,

‘H xar’ abrov TOV TpdTOV KATX Tpoctyyiow Tpocdiopiodeioa
kaumUAn v-t Sewvietan els TO oxfjua 18 (B). “Qs EAeyyos SivaTan
v& Xpnoipedon TO 6T 1) KauTUANR ‘alTh 8& Tpémer v& En TolaUTnV
uopetiy, ®oTe TO EuPadov T kaTwdey alTiis dpifouévns Emeavetas
uéxpis wpioptvou Xpdvov, va igolran Trpds Td péypis altou ToU Xpbd-
vou Siavubtv BidoTnua.

Kota Tov 18i1ov Tpdmov Slvaran vé Angdfi 1) xapmiAn y-t &
Tév KAloewv Tiis kaumUAng v-t. "Ocov Sidotnua ) TaxuTns abfa-
vel, UploTatan EmTdyuvols, doov 8¢ Bidonua 1) TaUTns petoUTon
(&pvnTikhy KAois) UgloTaran EmPpdduvais. Els Ta onueia Tis kap-
TTUAns v-t, els T& Omola ) EpamrTopdvn elvan SpilovTic, SnAadt) unde-
vikfis KMoews, f) tmTayuvols Exet indevikiy Tiufv. (Els T& o om-
Hela ) KapTrUAn s-t Exel onueiov kapriis).

*AN\a onusia:
2m
—elg & onueiov Py : 2s/s =1m/s?=1yy,
-19
—¢els TO onueiov Pyt _Tm/s_ =—1,9m/s?=1,.

Znpelwarg : "Ex Tiis néons TaxUmTos b= As/At (Adyos uera-
BoAfis SiaoThpatos G Tpds ueTaPBoAv ypdvou) Sik At, TO émoiov
Telver els T 0, AapPavetar | oTiymada Tayitns v=ds/dt (Adyos
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Slagopik®dv A Trapdywyos ToU SiaoThuaTos s Tpds TOV Xpovov).
"Avaddyws tkppdleTan 7 omiymaia Emitéyuvois y=dv[dt (Tap&-
ywyos Tis TayUTnTos 6% Tpds TOV ¥pdvov). Aik yvwoTiv cuvdptn-
ow s={(t) { v=1{(t) al &vw Tapkywyor dvavtar v& Umoloyt-
ofolv katd Tds peBdbous Tou SiagopikoU Aoyiouou.

Al pds TpooBiopiopov TGV Emipaveidv oxnuaTifépeven Awpi-
Bes TA&ToUs At Bidowv TO BikoTnpa s & ToU &bpolopaTtos ywvoptvav
ZvAt fj THY TaxUTnTa v & ToU XyAt. Ak Td Siagopikdy ¥pbvou
dt, 16 &moiov Teivel els TO undév, Suvdusba v YpnoiuoTroCwWNEY
&vTi Tou cupPédiou &bpoiouaTos 2 Td aUpPoiov Tou dbAokAnpdopaTos f:

s=[udt xai v= fydt.

Al dvoTépw tkepdoels Blvavrton va Umoloylofolv kaTd Tous
kavdvas SAoKATpwaEws, £p’ Soov al ouvapThoess v= f(t) kal y= (t)
elvan yvwoTal.

v w
fydr=s fwdt - p
v w
~-ar t e t
¥ £
-[ydt=v Sedt=w
a ¢ e t
Xz. 1e.

‘H &1’ tmeavadv TapdoTaots Tou SiaomiucTos xal Tiis ywvias oTpogiis kabis
tmiong Tils TaxUTnTOS Kad TS ywviaxiis TaxUTnTOS.

’Avédoyor oyfoels loyxvouwv Bia Tiv TepioTpopikiy xivnow,
STrov onpaiver
8 16 Té6Eov Emi Trepr1gepeias =rQ,
v(u) TV TEPIPEPIKTV TAXUTNTA =T,
y THV TEpIPepIkTyy EmTéYUVOIV = rE,
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Metafl T@v peyedidv @ (yYwvia otpogiis), o (ywviaxy Toryy-
ns) xal € (ywvioy) Emtdyuvois) loyvouv af oxéoss:

YVIoKT TayUTns : uéon oTiymaia
_ Ao do
=Ry T d@

“yoviokt) EmITEXUVOIS: Em = —IZ% £= %

Ar ShoxkAnpidoews AapBvetan:

& 10U do=odt, o¢= fadt (&védoyov Tou s= [uvdt),

tx ToU do=edt o= fedt (&véhoyov Tou v= [ydt).

‘O ypagikds mpoodlopionds TV peyeBdv aUtdv yivetar dva-
Adyws Tpds TOV TTpoTyouptvas Trepty pagévta Tpdmrov (o). 1 €).




KEDAAAION 2
ZYNOEZIZ KAl ANAAYZIZ KINHZEQN

Al & pepik@v xwvrioewv Sik ouvBioews TpokUTrTovcat ouvleTot
xwioeis Exouv [Biaitépav onuaciav Sik Thv Texvixfiv. “Eva omuelov
¢l Tfis Tepipepefas Tpoxou Oxfiuaros, &' Evds ptv Siaypboet
klvnow Tpds Thy kaTeuBuvov kwfioews Tou dyfjuaTtos kal &g’ trépou
TrepioTpopixty kivnow. Al 8Uo alral kivfioers ouvBitouv Thy ouvi-
otapévny kivnowv Tou omuelou. T 81k Tédv Trrepuylwv meploTpego-
uévou TpoxoU oTpoPilou Biepydusvov peuoTdy EkTelel Emriong oUv-
Betov xivnow. Kébe qvtikefuevov, Stav plmrreton Umd yoviav Twpods
T kaTtaxdpugov, EkTeAel kivnow, f dmola Slvarron va Bewpnbiy s
&motedoupévn & wmds dpilovtias Sportoudppou kivrioews kal &k pds
KaXTaKOPUPOV Kivfioews &roAouBoUons Tols vopous TrTedoews.

‘ATAai TrepiTrTdoEls Tapopoiwy ouvBéiTwv kiviiocewy 8& Efeta-
ofouv els T& Emwdpeva.

2.1 Tpiyova Sadpopdyv, tayutitov xai imteydvecov.

*Evrds owAfivos (ox. 2-1 &) xweiton onueiov & Tou A Trpds TO
B,, & TauToxpdvws & cwAv & Tiis Btoews I petaPaiver els Ty Béow

A 1 8,
Ly———=———= =1
v \
\\ \
\ \\
\ \
\ \
\ \
8, x B
Ix.2-1a.

Ar&ragis xivijoews.

I1. Suvertéss T onueiov &xTelel, dg ouvioTapivny, THY klvnow &md A
els B. ‘H «lvnois ToU onuelou dbvarar va Gewpnbii dxs oUvorov o
xifoewv, of émoian yivovtan ) pla xarémy Tiis &AAng fjTou:
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1. *Axwnoia ToU owAifivos, kivnois ToU onueiov A — B,,
2. kivnois ToU cwAfijvos, kivnois ToU onpsfou B, —>B.

1. Kivnowg ToU cwAfjvos, kivnois Tou onueiov A — B,,

2. &xvnola ToUu cwAifjvos, kivnois Tou onueiov B, —> B.
*AvTioTpdguws elvar SuvaTov BUo kwvnoels (Bvtauba 1§ kivnois
ToU «&8nyoU» cwhfjvos kal 1) «oxeTIKN» kivnois ToU onuelou els ToV
owAfjva) v ouvTefouv els plav ouvicTapévnv xivnow ToU onuefou.
"Ayovtar [oy. 2-1B (x)] af pepikad Siadpopai AB,=s, kai B,B=
8, G &mooTdoels kaTd TV ékdoToTe kateubuvoly Tiis Siadpouiis.
*H ouvicrauévn Siadpouny AB AapPdveran dos 1y kAefouoa ToU «Tpi-
yavou Siadpouddvy. Els 76 alto &motédeona [oy. 2-1 B (B)] xkara-

vy

s 9' A
8)
3 A 3, s v 173
a)

a) /ptryuww TarvIgrowy

J1
7)) %
z ¥2
8, 8

. , .
&) Tplpwvov imrarvvsewr

Tx.2-1. Ix.2-17.
Z0vleots Srabpopdv: Z0vleots TayuTiTwY. TUvle-
(a) kal (B) Tplywva SraSpouddv. ot EmiTayUvoecoy:
(y) MapadAnASypaupov Siabpoudv. (&) Tptywvov TeyurhiTv.
(B) Tplywvov tmTayUvoewy.

Myet ) oUvBeots, & kat’ &pyds Angbi A pepixi) S1aBpopn AB,= s,
kai &v owvexela ff BB =s,. [Els 10 oxfina 2.1 (y) Sewvierc O
oUvbeats  Tprydvev Slabpouddv els TapaAAnAdypaupov SraSpouddv.]

A& ovoyetioews TV Biapdpwv edoewy dx Tpds THY povdda
ToU xpovou, &k Tiis oxéoews s/t=v (kal dvtioTolyou &AAcryfis
KAfuaxos) elven Suvatn f) petdBacis & ToU Tprycvou SiaBpopddv el
76 Tplywvov TaxumTwv [ox. 2-1y (a)], 16 &moiov TAPICTX THY
oUvBeov pepik@v TaxuTiTwV el cuvioTdoav TayUTnTa.
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Kot &vdhoyov Tpdémov SUvaranr va Angdiy Td Tplywvov &mi-
Toayuvoewy [ox. 2-1y (B)] 81" émTayuvopévas kiviioels. ToUTo foyue,
uévov dtav 1y kfvnois Tou 68nyoU v elvan oTpoer, 16T TéHTE Eppavi-
Ceron rpdofeTos EMITEYUVGIS.

Madpouad, TayxUTnTes kol EmiTaydvoels slvan  kareuBuvdueva
Hey#8n (Siaviopata), TV dmolwy ) olvleots EmTuyYdveTan ypo@l-
KOS i AVOAUTIKES.

Toapixds hopPavovtal T& ouvioTapeva peyédn Bi1& yewuetouxiis
dfpoloews. Kara Thv &Bpoicv mpémer mévToTe v& AcpPdveran U’
Syw, 8T1 1) popd Tiis ouvioTauéung ToU TPryovou T&Y SIaVUCPETWY
elvon &vtifetos Tiis Qopds TAV ouvioTWodY.

Kat& thyv dvalvtixgy Mow, f| dmola Seikvieton els TapdSerypa
ouvbéoews TayuThTwy, SiakpivovTtan ai &xdAoudor TrepITTTAOOELS:

In Hepintwors. "Edv &ugdtepan ai TayutnTes €xouv ThHY aUTiy
fi &vribeTov kaTeUbuvowy, 1) cuvicTapévn Twv AapPdveton 81’ &Afs
AAyeBpikiis TTpocbéoews :

V="V, 4 v,

2a Iepintwors. Eqv al kaTevbivoels Ty ouvioTwoddv Toyu-
ThTwv elvan peTagy Twv k&detor (oy. 2-1 8), TO péyedos Tiis ouvicTa-
pévng TrpokUTrTEL 81”7 Epappoyfis Tou mubaryopeiou BewpripaTos, fiTol:

V= uf + 02 .
‘H kaTevbuvais Tng TrpokUTrTEl GO T&!

gpa=vyfo; A  npa=v,/u

= v
&
]
Lyx. 2.18. yx. 2-1¢.
Suvleots TayuThTwy, TGV dmolwv ol SUveots TayuTHTwY, TGV drojwvy ol
koTeudUvoes elvan peTaly Tov kébeTor. koteuBUvoets oxnuatifouv ywviav .

3n Hegintwors: "E&v 1y petagy Tédv 8o TaUTAT®Y TEpiexoutvn
ywvia Exn Tugoucav Tiuty ¥ (oX. 21 € ) TO péyedos Tiis ouvicTautvns
TayirrnTos SUvatan v wpokiyn Bt' épapuoyiis TOU vopou ToU ouv-
nuitévou (i Tiis TprywvopeTplas), Srou 6 dpos TroU Tepiéxel TO ouv-
Tegvixny Mnyavie) B’ 2
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nuitovov Aaupdver feTikdv Tpdonuov, 8idm 1) v elvan E§wTepikd Y-
vio*:

v=]v}+ v} + 2v;0, cVvy

‘Qs elbikal TrEprTTTOOEIS TpOKUTITOUVY Ol TpOTyoUuEvol TUTrON
—Mi& y=90°, covy=0:

v= Yo} + v} Qa mepimTRdois).
—Ai& y=00, 180°, ovvy= 4 1:

V= Vu? + o§ 4+ 2 vy =Y, 4 v, (1n TMEPiTrTEOOIS).

‘H 8tois Tiis ouvioTauévns TaxUTnTos TpoodiopileTal Pdoer Tou
véuou Tév fuitévawy. *Ex ToU oxfuaros 2-le mpoxirren

v
Mup=—tnuy

Aix y=90° elvau npy=1. Iuvemds elvan wéAw ) 2a Trepi-
TTWOIS.

IMapadeiypaza.

1. ‘*H yépupa yepavoyepUpas xiveitan xord ThH Sievbuvo ToU
ufikous aifoUong EpyooTaciou ut TayuTnTa v; = 100 m /min. *Emi

4]

fz’yvpa
| 3
Popeloy
Xyg. 2-1e1.

Suviorapéun TaxUTns gopeiou yepavoyepUpas.

Tfis yEpUpas KivelTal TO @opeiov pt TaxUmTa vy= 60 m /min (o¥.
2-1 o1). Tlofa # ouvioTapévn TaxUTs Toi gopelov Tils yepavoye-
PUpas;

* BAéme tmions Tépov A (ZUvdeots Suvdpecov).
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Adog :

Toapur: ME AMuaxa 1 cm 2 50 m /min yapéooetan v, = 2 cm
kal v, = 1,2 cm. Ar &vayvaoews &k Tou TapoAANACYpApPOY TTPO-
kUtrret v = 2,35 cm fyTo1 = 117 m /min.

' Avadvtuxi):

v = J/o} + vi = YT00x 102+ 36 x 102 m /min =
= 10 V136 m /min = 117 m /min.

‘H &véduois xwviioews els 0o pepixds kwhoes Svaroan va &mi-
Teuy B ko’ &melpous Tpdmous. Aid ulav povooripavTov AUcty Trpérel
v& 8{8etan pla & T@OV 8U0 pepik@Dy xwvrjoewv. Katdmv olTtou elvat
TAfov Suvath 1) épapuoyt vos bk TGV fidn dvamTuyBtvTwy TpéTLY
&vaAvoews.

2. 'AepomrAdvov TET& ¢ katetBuvowy BA (BopeioBuTiknv) kol
Taytnta v=300 km /h (= Tayims ds wpds TV Emedvaiav Tiis
Yis). Tofa elven fj Tagmms ToU &epomAdvou v, t&v ToUTo Tapacy-
petan Utrd loyupol BuTikoU &vépou pt TaxUrnTa vy= 100 km /h wpds
&vaToAds ;

Tpds &mavrnow Tis fpwThioews Tpémer ) TayUTns Tou &epo-
mAdvou v, 1) dmola elvanr ouvioTapévn Tiis 8fas TaxUTTos kal TS
TayUtnTos Tou dvépou, v &vadubii els Tas SUo alrds ToUTnTOS.

"E€ ardv 1) Seutépa elvan karrd péyefos kai kaTeUbuvov yvwoT.

7" ¥5° v,
. 2-1¢&.
Juviotapévn Taxums depotAdvou.

*Ek Tiis Ypagikiis AUgews (o). 2-1 L) 81 &’ ebfelas Gvaryvidroews
TpoodiopileTan # vy =375 km /h.

* AvoAuTikGs S1& Xprioews TGV oupPoiioudy Tou oxfuaros 2-1 4
TTPOKUTITEL:
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01=V02+D§+20020\)vy=
= V32x 108+ 1x 10442 X 3% 10 - ovv 45° km /h,
v, =102 Y9+ 14 6x0,707 km /h= 102 V14,242 km /h =
=377 km /h.

TMapduoia Tapabetypata ouvBioews kal &voaiuoews kivroews
8iBouv ai xvnoels PANUGTWY.

2.2 ‘Oplovtia Pori) xal Pori) Ond yaviav.

(Xwpis v& AauPaveran U’ Syw ) dvriotaois ToU &épos).

a) ‘Opilovria Poli.

Sdua Padidpevov dpifovtics UTd dpyikfy TaxUhTa v, 8&
ouvixile Ty Spifovtiav kivnolv Tou ut oTaepdy TayUTNTA v, EdV

A 1 2 3

i i

Ip----2 | i

! |

! |

P

e E
B|----mmmmmmmmeme e .
v :
Iz 2.2

‘Optiovria Porsy: ‘H kaumiAn iis Siadpoufis xal # aquvioTapévn Tayims €s 1o
onueiov A.

Stv UploTato 1§y SUvaws Tils PaputnTos. *Edv &vmiBérws Uglorarto 1§
EmiSpaocis pdvov Tiis PopUTnTos, TO odpa 8k EEeTéAer THY SpoAdy
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tmrayuvoudvny kivnow Tiis éAeubépas TrTddoews. Al SUo AvwTépw
Kivoeis ouvTiBevtar els ouvioTapévny, 7| dmofa kad &roTehel THY Tpa-
YUOTIKTY Kivnolv TOU OWRATOS.

Els 76 oyxfina 22 a Bewvietal, i1k T& Tpia Tp@dTa SeuTepOAETITX
THs KWAoews, 1) oUVBESIS TGV LEPIKGY SiaBpopddv els THY TporyuaTIKAY.
Elvoa:

wew s e Wi H e
lov BeutepdheTrtov Al Al = % - 123 AB
2ov SeutepéheTrrov A2 =2 A1 Al = % .22 =4 AT AT
3ov SeutepbheTrov A3 = 3 Al AIl = % . 3t=9 AT AA

‘H kot artdv TOV TpdTrOV AapPavouévn kaptUAn evan 4 Tpo-
¥1& ToU YAikoU onuefou (TrapaPoln) Seutépou Babuol).

‘H TrparypaTikd ToUns els Tuxdv onueiov Tiis Tpoxids ouvTi-
feton &k This (oTaBepds) dpiLovtias TaxUTnTos v, kai Tiis ékdoToTe
KXTAKOPUPOU TAXUTNTOS Vg, 1) dtrolar mr.x. Bi& 1o onueiov 111 icoutan
Tpds v, = 3g = 6 A1. ME iy THY Tipfi kot Ty Tipdy vy = AT oxe-
B1&deTon TO TTAPAAANASY pAUHOY TGV TaXUTATWV Kol AauBdveTan KaTd
péyedos kad kaTebBuvotv 1) TaxUTtns v els TO onueiov A. ‘H xaTedbuvaig
Tijs TayUTnTos oupTriTrTel peT& THs &kdoToTe EparmTopéuns THS KOR-
TUANS TiiS TPOXIaS.

Hopaderypa.

> AepotrAdvov kivoupevov dpigovTis ut TaXUTNTA Vg = 180 km /h
elg Gyos 2000 m &piver &vTikelpevov vé& mréom. ME molav TayiTnTa
Trpookpolel TO &vTikeluevov &l ToU E8&gous kol UTrd Trofow yeviav
dos Tpds THY KaToKSpUOV Trpéel v& Yivn 1) oKOTEVTIS (ox.2:2B).
Abag:

) 180
1) 1)) =V0§+D%, Oo=?6—=50m/8,

v, = V2gh=¥19,62x2000 m /s = V39240 m /s =198 m [s.
p =V502+ 1982 m [s=10V25+392 m [s=204 m [s.
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Suvetréss fy v elvan EAdGyioTa pEYOAUTEPA THS ;.

s \ _1/2 N
2) epa="p, s=ve, L_V? (éx-mgh—7t2>,
t= %‘f—?s:}/m8=2025, s=50%20,2m= 1010 m
1010 .
EQ Q= 35n50 0,505, a=26°48".

s
Tx. 2-2B.

Piyts 2§ &eporrAduou.

B) Boin tnd ywviay.
~’Etrions xai ) kivnoig owparos, 16 tolov PéMeTan Urd yeoviav

a g mpds TV Sprlovtiav kaTebBuvoiv, Svvatal va dvadubiy els Suo
xivfoets, & T@v dmofev ) pla Exar Thy xaredBuvow Tiis dpyikiis To-
yutnTos kal f &AAn kaTaxépugov BietBuvow. ‘H mpdm «ivnos
elvon duoidpopgos, 1 8¢ Seutépa duadds EmiTaguvoutvn.

Eig Td oxfjua 2-2 y Sewvietan 1) ouvleais T®v ouvioTwodv Sia-
Spouddv T&Y Suo BewpnTikGY KIhoEWY elg v ouvicTapbvny Sia-
Spoptv (Tpoxi&v) Tou PAfuaTos. Elven Aormrév:

Merd 76 ‘H SiaBpouty Aofdx ‘H xaraxépugpos 'H Trparynam-
Tpds Té &vw Siabpopty xn) Srabpouny
lov BeuTepdAeTrTOV Al 10 = _g_ .1t Al
20v BeuTepSAeTrTOV A2 =2Al ﬁ:%_ -2 =411 All
3ov bevrepéremroy| A3 =3A1 3T =-£ .32=9T1 am
4ov Beutepbherov|  Ad = 4 Al 71—1\‘1:%-4*:161—1 AIV
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‘H dpoiduopeos kivnoig pt toayirnTa v, Gvadleton Emiong els:

—uiav opilovTiav pe TaxUTnTa VyoLVa Kal

—piav xaTaxdpupov pt TaxUrTnTa vyMpa.
Katémiv ToUTou mpokUmrTe:

—pla kata v oprovtiav (x —) kaTeUBuvoiv 6potépopos kivn-
Ol & Ly = VyoVva Kal sy = (vyouva) t,

—tfa kar& TiY KaTaKSPUGOV (Y —) KaTEUBUVCIY dpakdys EmIBpa-
duvopévn xivnois pé:

vy =vgNua — gt Kai sy = (vympa)t — _g_ t2,

Tx. 2:29.
BoAfy Ummo yeoviav, kaptrihn PoAdis (TapaPord PoAfis).

‘H Tedevtala kivnols &vTioToixel ué BoAfiv xaraxdpugov Tpds
T& &ve UTTd &pYIKAY ToXUTHTE L K O,

Eis t6 (ynAdTepov onueiov Tiis Tpoyxids (onueiov I1 ToU oyn-
paros 2-2y) elvar vy =0, Emopbvws vyMpa=gt, & ToU Smoiov
TpokUTTEL ) Bidprela &vdBou xal 1y SirAacia auTiis Sidpkeia PoAfis:

dudprea avddov  Ty= %:a, dudpreta Poriic Tw=2Ts.
To Syog dvédov AaupdveTan &k Tis oxéoews:
H= (00 Ny 0')2
2g )

TeAikdds & Ths oxéotws sy = tvyovv o Tpoodiopileran T pfikos
BoAfis (BeAnvekés) W= Ty, v ovva.
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OfTovTsS:
Ty=2T;=2 ﬁo_fgl_a' AcppéveTtat

2 2
W=_Ug°—2m1a-cn)va il W=U—g°np.2a.

"Ex THis TpdTns TGV &ve OXECEWV OUV&YETaL 811 PoAai Umd
OUUTIAT POPATIKSS Ywvias (.. @ = 30° kai ¢ = 60°) TrpémEL va Exouy
TS aUTd PeAnvexés, 516T1 NP = CLY (90° —a). *Ex Tfis SeuTtépas oxéoews
ouwvdyetan 811 TO peyoAUTepov PeAnvexts EmiTuyxQveTal i o= 45°
(51671 AapPéveTen TO péy1oTov N 2a= 1, émoTe 2a = 90°). ZuveTrdds:

Wnax = /g
Mapaderypa.

‘H Y8arivn Séopn, Tou ékToeleTan UTrd TUpooPeoTivou &ywyou,
Suvaran v& @bdon uéxpls &mooTdoews 100 m. Tlofov TO WéyloTov
Oyos kol 1) Bidpkeir PoATs WIS oTaydvos katd éxTé§evoy UTO TO
uéyioTov ToUTto PeAnvexés; Tlolov 6& fito 16 péyrorov Jyos, 1 Biép-
kel PoAfis kai TO PeAnvexes Bix a = 70°;

Avdorg:

*Ere1dt) T& 100 m £866nocav Gs 16 pbyioTov pijkos EkTofeuaews,
geton 8Tt Whpay = 100 m, 16 dmolov &vTioToiyel els a = 45°. *Emeidi)
Trpds dmévTnow Tiis SeuTépas Ews kal Tiis TS EpcThcEws elvon
&rapaiTnTos | Yvé@ois THs TaXUTNTOS vy, aUTH KaT& TP&TOV TPE-
el v& Urohoyiodiy:

2
Wonax = 0_;, Vo =VgWmax = V981X 100 m /[s=31,3m/s
— (v Nt 45°)* ___L . U_gz U_gz Winax =25 m.
2¢g 2g 2 4g 4
Whax = Tw 00UV 450, Tw= Winax = 100 V2 s=4,5s.

voouv45e 31,3
_ (opMp 70°)% (31,3x0,94)2

H 2g 19,62 m=443m.
o 31,3x0,9
TS=_—°°n“70 =——T;<31—gs=33, Tw=6s.

g
W = Ty v+ ovv 70°=6x 31,3% 0,342 m = 64,2 m.
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*2.3 Iyenkn tayvine.

‘H xivnols ocduatos v oyéoer wpds &AAo dvopddeTon ayeTexd)
xiyaig.

Méxpr Topa EEnTdotnoav ol kwhoels YAikoU onuefou v oyécer
Tpds dxivnTov TaparnpnThv. (Eis THy Tpokeipévny mepimTwow v
oTabepdv onueiov &mi Tis Emipaveias Tiis y#is, Tapd Thy kivnoiv s,
BecopeiTan G xivnTov ompelov maparnphoews). ‘H oftw TapaTn-
pounévn TayUTns ¢vds anuelou elvan 1) dndivroc Ta)UTNS ToOV.

"Edv 6 raparnenTis £xn 18ikAv Tou xivnow, TéTE tv &vTiAappa-
VETQl THV GTTOAUTOV KIVIOIV TOU glpaTos, dAA& pévov Ty OXETIKNY
Tov Kivnow dog Tpods aUTo.

Avo dynuata I kai I xwolvtar TrapaAdfiws T Eva TAnciov
ToU &AAov UTrd THV oY TaUTNTa vy = vyy. EE évds éxdoTou oxn-
uaros TO &ho gaiveton dxivnTov. Metafy Tév SUo dynudTwy Stv
UploTaTar oyeTIKN TOXUTTS, fiTol v, = 0.

Eqv Suws 1) TaxUTtns Tou évds dynuaTtos elvai ueycAuTépa &Trd
THY ToxUmTa ToU &Mov, .. v > vyg (o). 2-3 ), TETe &k ToU S~

v

vy Yr

vr
fem——mo
Xx. 2. 3a.

ZyETIKY Kivnoig:
"Omeos pafveTan b ToU dxruatos 11: f v, pi ouvexfi ypauuny.
"Owows gafvetar &k Tou dyfpaTos 1: 1 v, HE Biakekoppévny ypaupny.

naros IT gaiverar 16 dxynua I va xvfjtan pé THv oxeTiknv TaxiTnTa
Vp = U1 — Uy 7pds Ta éumodg, Evd # ToU oynuaros 1 goivetar TO
oxnpa Il va kwfjton mpde 1a dnlow pé ToXUTNTA U = V] — Yy

*H ToyUrns Tou onuelov Taparnpnoews (SnAadn Tou TapaTn-
pNTOU) Kai 1) OXETIKN ToUTNs ouvTifevtanr (xaTd Tous kavdvas Tiis
ouvBéTou KIvrioews) eis THY &mdAuTov kivnow. ‘H &mwoéAuTtos TayxuTng
v efvan TévToTE 1) ouvioTapévn Tiis TaXUTNTOS Tou omnueiov TopaTn-
pRoEws A} petoytxfic TAXUTNTOS Ly Kad THS OXETIKAS TaXUTNTOS U, .

MNapadeiypara.
1. Sx&pos, Buvéuevov v& dvarrtugn TaxUtnTa 6 km /h SiamAéea

B2y

Evr,
3, €

N

B

Qv
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ToTaudy mA&Tous 160 m (oX. 2-3 B ). “Ymd molav ywviav, ds Tpds
THv &XBnv, Tpérel v KaTeubUveTal ToUTo, 81 V& un Tapacupbh U
ToU UBaTos, TO dmolov Exel TaxutnTa 1 m /s, kal va ¢Bdon els 1o
dxp1Pids &révavTi THiS EKKIvNoews Tou onpeiov ; TMofa #) Sikpxela ToU
Bi&miov;

*H &mdAuTos TaUTns v elvat kébetos wpds THY KaTeUBuvoy Tou
moTapou. ‘H oxeTikny Taxums vr (6/3,6 = 1,67 m/s) elvan mAayia
ut kaTevBuvow &uTifeTov Tiis Kiviioews ToU TroTapou. ‘H TayUTng Tou

U8aros elvanr fi peToxIkh Taxutns v, =1 m/s (oy. 2-3 B).

v=lo?— B =VL6F—®m/s=VI,75 m/s=134m/s.
1

u
ouva = == = 530,
o €7 0,6, a=>53
s 160
t=— =" s=120 s= 2 min.
o 34 20 s =2 min
v
) —E ¥ v
2 Hayevdvveerg ”ﬂafmir
7 Y peuyparoc v NeBos
Xx. 2-38. Ix. 2-3y.
Ar&rAous TToTapou. *H turds dxruaros raparnpouptvn
oxeTIkY xivnois.

2. KaBttws mpos Ty Bievbuvov xivficews dpafooTorylas kiou-
pévng pé Tayurnta 60 km /h, plrretan dutds dyruartos Bk Tou Tapa-
8Upou Alfos ué TaxutnTa 10 m /s. ME molav oxeTikiv TayiTnTa Kivei-
Ton & ABog dvtds ToU dynuaTos (oX. 2-3y);

60
v=10m/s, v,= W= 16,7 m [s.
v,=V16,72 + 102 m [s= V279 + 100 m /s = V379 m/s=19,5m/s.

Suverdds & AlBos kwelton EvTds ToU Synfpatos pt SimAaciav

meplmou TauTnTa &d EKelvny, Ud THY dmolav Eppien.

3. ‘AnafooToryia kweltar pE TayitnTa vy = 60 km /h, tvédd
mimTel yiov Umd TaxUtnTa v =4 m /s kabétws, Adyw Tiis Emixpa-
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Touons &rmvolas. "EmiPaTns PAémel Ty IO TS X16vos & Tou
TapaBUpou. ‘Yo molav ywviav, dg mpds THY xaTakdpugov, PALTrel
6 EmPdrns THy TTdCW TS X1dvos (ox. 2-3 B);

60 v 16,7 .
Uy = —=——=16,7m/s, EQ QU =— —9 — ' =417 a=76°30".
1 3,6 / P o ) s
Vu
€
rx.2:346. Ey.2-3¢.
"Ex Tou dxfipaTos paivoptvn Efcodos Tou &Tpou els T&
(axeTIKh) TaXUTRS. TTEpUYIQ.

4. ’E§ dxpoguoiou &ruooTtpoPidou EEépyetan 1 Séoun d&Tpou
Umo yowviav 150, Tlofa mpémrer v elvar 1) ywvia eloddou B els Ta Trre-
puyia, tav & Bpopeus (6 dmolos elvan kai gopels TGV TTEpUyinv)
TptTEl V& TrEpIoTRéPETan uE Trepigepikhy TaxUtnTa by = 0,50 (oy.
2-3€);

‘AtrAoUoTepov euploxeTan ) AUois Bix Tiis ypagikils pebdBou.
‘Qs uétpov Tiis &MOAUTOU TayUTnTos v AcuPdveTal TUXOV Tufjpa.
Yo yoviav a dg Tpds alTd &yeTon ) TEPIPEPIKT TAXUTNS Ly = v [2.
‘H kAefouoa 16 Tplywvov elvan ) oXeTIKY TayUTns v, . AUTH oxnua-
Tiler, peTd TS di1evBlvoews THS vy THY {nToupévny ywviav B.

'Avakvtinn Maig:

_ VNpQ - nu 150 _ 0,259 — 0,555
op= vowa—v,  ovvl5°—vu,/v ~ 0,966 —0,5 m
kal B = 29°.



KEQAAAION 3*

KINHMATIKH TOY STEPEQY ZQMATOZ

Eved TO Trp@dTov uépos Tiis Kivnuomikiis doyoAeiTal pé ThV «i-
vnotv UAikou oTuefou, €83 B& EEeTachfy 1| kivnois oTepeoU oduaTos.
To oTepedy oldua kAT TV Kivnoiv Tou 8tv UpioTatan kaBdAou
TOPAPOPPWOELS KAl KOTX guvéTelay SAan ai petafU TV Srapdpuwv
onueiwy Tou &TooTAcEls SiaTnpolvTan oTabepad.

‘H Btols oTEPEOU owHATOS, s TPds ovuoTnua dvagopds, Opf-
Zerau els THY YeVIKNY TrepiTTwOW, & Tiig BéoEws TpIGdv onueicov alToy,
& omola Bkv TpETEl va& kelvTan i THs adTiis eVbeias. (T onuela
aUT& oxnuatifouv TO Aeyduevov Bacikdv Tpiywvov, pt TO dmoiov
ouvdéeTan k&de &ANO OTpETOV TOU TUOUATOS G5 KopUPT) TOU 0UTW OYXN-
naTiGopévou TeTpaEdpou). Ak péogou Tiis KvAcEws ToU PacikoU Tpi-
ydvou opifeTan novoonudvtws kal fi kivnois dAokAfpou TolU cwua-
Tos, 81671 ¢ Spropol elvan BeSopévov STi ai peTall TGV onpeicov Tou
&mooTdoEls TTapapévouy GReTEBANTOL.

3.1 ’Eninedog xivnotg atepeod.

'Eninedog Myetan 1) kivnois Tou coparos, katd Thy dtroiav SAa
T& onueia Tou peTaTiBevTal TapahAnAws Tpds éva aTabepov EmrimeSov.

Els Thv mepimTway alTiiv &pkel 1] yv@dols Tfis Kivfjoews Buo
pévov onpeiwy Tou adpaTos, fitot f) kKivnals Evds elbuypdupou Tum-
uaos, els T& &kpa Tou OTroiou k&fe &AANo oTugiov TOU cwpaTos Su-
vatal v& oudebii kai £Tol va oxnuaTtion THv TpiTNV KOopuPnV TPI-
ywvou.

a) Metapopd.

‘H kivnois, xatd THv OTolav dAa T& onueid TOU cwpaTos dia-
Yp&eouv looas Tpoyids, KOAEiTar mapdAinlog uetapopa Ty &WAGS
uetagpopd. "Eqv trpoxertan mepl Tiis eibIkiis mepimrTdoews Tiis eUbu-
YP&HUOU Kivfioews, ai Tpoyial SAwv TV onpeiwy ToU oouaTos elvat
TapdAAnAa icou unkous eUBUypappa TuRpata (o). 3:1 a). ’loytouv

B2y

Evr,
3, €

N

B

Qv



29

Aortrdv 286 81’ SAGKANpoV TS oddua of vOHO!l KIVAOEWS, TTOU SIETUTTC-
Bnoav, els THy kwnpaTikAv ToU YAikoU onueiou.

B) Ilegioroopr.

Kata Thv TeproTpopiiv odparos mepi &Eova SAx T& omueia ToU
owpaTos Siory p&pouy SpoKéVTpous KUKAIKYS Tpox1ds. Al’ SAx T& on-
el N} yooviakn TaxUtns o kai 1 ywviaxn &miTéxuvols & elvat Koi-
val, &v@® ol mepipepikad ToyUTnTes kai  EmiTaUvoels ESapTddvTon
& Tfis &mooTdoews r &md ToU &ovos mepioTpopfis (ox. 3-1PB):

u; =r, 0, Up=Ty 0 ... Kad

Y1=T18&, Yo=T, &

Xx.3-1a. Xx.3-1.
*Emimedos kivnots omparos: "ErrimreSos kivnois cwpaTos:
Metagopé. TeproTpooty.

y) Ievixn) éninedog xivnos.

‘H émimedos kivnois owpaTos &k Tiis Bécews A;B; els Ty Béow
A,B, SUvaron va cuppfi ToiihoTpdTrws. SapecTépa elkdov THS Kivn-
oews &rokT&Tat, dTav aUTh &uyetan els Tas AoV GTTASS TEPITITE)-
oeig kwnoews (ox. 3-1y kai 3-18).

Xy. 3:-1y.
l'svn(ﬁ ¢rrimeBos kivnois owpaTos: "Avaywyn aUTiis els petagopdy kal TEPITTPOPTV.

— Avaywyi) nwioewg el petapopdy xai mepLoToogiy.

‘H kivnois dlvaron v& Becwopnfi 671 &moTeAeitan &k mids peTo-
Popds, Six Tis émolag TO Ay ¢bB&ver el TO A, xad &dvTioTolyws TO
B, els 15 B’ kal Emertar &k wids mepioTpogfis mepl TO #51 orabepov

S E€vr,

4

\BPrs
T

N
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onueiov A,, dix TS Strofag 1O onueiov B’ karoAappéver ThHv Béow
B, (ox. 3-17)-

—’ Avaywyn) #vijoEws povoy &lg meQLaTQOPY.

Elvat 8uws Suvatdv 81’ &Afs kai pévov mepioTpogils, odua va
A&Pn i Tis Btoews A B, Thv Btow A,B,. ElsTiv TepiTTWOW alThy
& &xkpa ToU eUBUypaunou Tufiuaros AB Siaypdpowv ToEa duokév-
Tpwv KUKAwv, TéV oémoiwy ai dvTioToryor xopbai elven af A A, kal
B,B,. Eis T& onueiov Toufis O Tév pecoxabéreov T@v Xopdiv evpi-
okeTar TO kévTpov TV BUo dpokévTpwy kUKAWY =y, 3-18).

Vg

o -mm—-mmmmm—— = me ==

i v
Ex.3-18. Ex.31c
* Avaywyt) povov els Tep1oTpophv. ZTiyuaios TOAoS.

Mevikyy Emrimedos kivnols oopaTos.

—0 orypaiog nélog.

"Eqv tpapuoodfl ) s Ty Tponyounbvny Tapiypagov Efeta-
oBeica uédodos &mi &relpads ikpds oTpofis, TOTe dvTi TGV Xopdédv
A,A, xal BB, tupavifovran al pamrropevan els & onpeia A, B (ox.
3.1¢), al émoicu TAUTOXPOVLS Snholv T&s kaTeuBUvoels TV Tayu-
THTwv vy Kal Vg .

Al kdfetor tmi Tds koTeuBUvoels TGV TaxuThTwy (al dmoia
Tdpa tugaviZovton &uTi TGY peookabéTwy TEV Yopdiv) Bidouv Bid
iis Topfis Twv TO oTrymiaiov kEvTpov oTpogfis Tis Emmdou kivhoews,
fito1 ToV oTrypiaiov TOAOV.

Suvetréds G5 oteyutaios nélog OTPogiis ocwpaTos SpileTon TO
onueiov Topufis TéV dix duo onuelwv Tou copaTos kabéTwy TPOS TS
&vTioTotyous TaxUTNTaS &youévev evBeiddv.

Ar arTou ToU TpdTTOU SuvaTa v& TrpooBiopiodii & yewpeTpikos
TéTros T&V oTiypiatwv TOAWY oTPoRiis Tiis Kvfioews dvos owpaTos.
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‘H o péfobos ypnomomoleitan Errions Si& TV TpocSiopioudy
THS TaxUTnToSs dvds anuelou, Stav elven yvwoTh 1) TaxiTns dvds &A-
Aov onpuelou Tou odpaTos.

Mapadsiypara.

1. Tlotos 6 yewueTpixds Témos T&Y omiypiadwy TOAWY oTpogiis
p&PBou prikous I, Tiis dtrolas TO Eva &kpov dMicBaiver &l Tofxou, TO
8¢ &\o tml Tou damtdou (oy. 3:1 o1 );

Xy. 3-1or.
'O yewpeTpikds TéTOS TV oTrypiaiwy ToAwy oTpogiis Tiis KivhoEws p&PSou.

To onueiov Topfis TGV kabéTwy &rl Tés vy xal vy 8Bl dg omi-
YHiiov éAov oTpoiis ulav TéV kopupddv dpboywviou rapaiinio-
Ypdupou, Tou émolov ol Sraxrywior loolvran TdvToTE m™POS TO pifj-
xos | Tiis p&BBov. *EE alrrol TrpokUTrTEL ST1 & YEWUETPIKOS TOTTOS TV
oTiymalwv ToAwv oTpogfis elvan TeTapTokUKAlov uE KEVTpov TO on-
uefov O kal &xTivae R = 1.

2. Els Tov pnyoviopdv oTpopdhou 1) TEPIPEPIKY TaXUTTS TOU
kouplou ToU oTpopdiou elvar oTaBepd, tvéd 1j TayUTng Tou EuPdiov
(kaxl ouvemrdds ToU ZuyddpaTos) elvan peraPAnTd. ‘H E&pTnois Tiis
TaxUTnTos Tou EuPdAou &rd ThHv dkdoToTe GEoIv Tou oTpopdAou SU-
vara va mpoodiopiodii TH Ponbela ToU omiypiaiov wéAou oTpogfis,
Qs dicoAotbuws [ox. 3-1 & (x)]:

Eis x&Be 8fo1v ToU SiwoTiipos AB 1) xaTevbuvoig Tiis TayuTnTOS
Tou tupdrovu elvai (els To onueiov A) dpilovtia, &vd 1) kaTelBuvoig
TS TayUtnTos Tou kouPlou Tou oTpopdrou elvon Eparrroptvn elg
TOV kUkAov TOU OTpopdAou. Zuverdds & oTrypiaios TOAOs oTpogiis
M Aappéveron dos T6 onuelov Topfis Tiis kabBéTou els TO onueiov A kal
TS kard THY Srevbuvow Tiis dxTivos Sik ToU B &youévns elbelas.

‘H oniymada klvnois Tou SiwoTiipos elvan Aorrdy pla orpog
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mrepl 16 M. Al TaxUTnTES els T& onueiac A xod B 0& mrpémer va elven
&vTioTolyws &véhoyor T@v &mooTéoewy a kai B, 6& Tpémer SnAadH

v& foyxun: c a

v B
*E€ &\Aov, & ToU Tprydvou ABM, ToU émrofou al yoviar Stvavra
v& tkppacBolv ouvapTioEl Tiis Ywvias oTpogddou @ kal Tfis yoviag
SiwoThipos B, TTPOKUTITEL:
o _ne(etp)
B mu(90°—B)
*Ex Tév Buo Trponyouptvev oytoewv AaupdveTal:
_y Mm@+ p)
cuv B

c

x. 3-1&.
a) ZTrypiaios TAos oTpopfis ThS Kvoews Tol SiwaTiipos. P) Mpagikds wpoodiopt-
ouds Tiis TaxTnTos ToU tpPdiov.

Mpapikéds TPOKUTITEL f| &vw oyéors dmAovoTata [OX. 3-1¢
(B)]: Koard Thy BietBuvow Tfis dkTivos ToU oTpogdAou AopPdveran
# Taxurns v. "Ex ToU &xpou g v &yeton TapdAAndos pos TOV
SiwoTipa uéxpt Tiis Toufis uE Ty & Tol O karoxépugov. ‘H LnTou-
uévn TayuTs ¢ loouTat Tpds TO pfikos, ueTagy ToU onueiov O xat TOU
onuefou Topfis Tfis & ToU O KaTaxkopUgou, METX Tii§ &K TOU TEPATOS
Tiis v TapadAfou TPds TV BiwoTipa. To & TV SUo TaXUTHTwWV
oynuaTifdpevoy Tplywvov elvan TTpogavéds Spotov Tpds TO Tplywvoy
ABM [ox. 3-18 («)]. "Apx kal 81" ard 16 Tplywvov loyxven

o _ne(+B)
v ouv f§
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3. TH Ponbeia ToU oTrymaiou dAou oTpofis dlvarar va &mi-
Aubf} kad TO k&b TPOPANpa:

Kot molav katelbuvow 8& xivndfi kUAwdpos mepiPaiidpevos
UTd vApaTos kard Tds els T& oxfpaTa 3-1 1 (a) kai 3-1 1 (B) Ber-
Kvuopévas TepITTTedoEss, UTd ThHy Emidpaciv EA§ews Tou vijuoros ;

‘O omiyutaios wéAos THs Kivfioews elven TO onpeiov Emagfis Tou
kuMvBpou petd ToU Samédou. Kprthiplov Tiis kaTeuBlvoews Tiis K-
oEws ToU KUAivBpou elvan 1) popd Tifs poTrfis Tiis TéoEWS TOU vijuaTos
s Tpds TOV oTtypiaiov ToAov. Juvemdss S TO oxiina 3-11 (x)
1) kivnois 0 elvan pds T& Be€idk, Sikx 8¢ 16 oxfua 3-1n (B) 1 xivnois
8& kaTeubBuveton Tpos T&® &proTepd.

Ey. 3-17. T¢. 3-186.

*O amiymiaios wOAOS TiiS KIVHOEWS KU~ Kivnats odpertos els Tdv x&Bpov.
Alvbpou: a) AcidoTpogos pory.
B) 'ApicTepdboTpogos potry.

8) Kbwmowg edpavos els tov ydgov.

Kad # kivnots adoparros els Tov xé@dpov Suvaran Errions vé dvory8i
tls dptoptvas Pacikds KIVACES:

1) Els piav esfbypappov petapopdv, kot& THv omolav A.x. TO
onuelov A, Zpyetan els Ty Bbow A,, &v ouvexela Bt els opatpuny
kivnow Trepl 16 onueiov A, (ox. 3-18).

2) Els piav pdvov orpopiv els Tév x@pov, Bk Tiis dmrolas kéde
onueiov ToU owuaTos Siarypdel oTepeGy EAIKA.

Teyvixr)y Myyavie) B’ 3




MEPOZ AEYTEPON

AYNAMIKH

EIZAMQrH

Els v Auvapikiy & &xteBoUv rloms kar’ &pxds dpiopéver
KepdAaix Tiis Avvaueiic Tod SAwod onuelov () &pxh Siarnprioews
Tiis fvepyelas, Tiis Siarnprioews THs Opuis, N kpoUos, 1 &pyh ToU
d’Alembert, 1) kevrpopdros kai ) guydkevTpos BUvaps) kal v ouve-
yela 8& yivn eloaywy?) els T Advwauxrp to0 otegeod odparog.

Mepikol ioTopikol oTabuol Tiis &eAiecos Tiis TOoOV onuavTikiis
Bk Ty Texvikfyy Tév pnyavédv Auvvapikils 8& mpémer va dvagep-
BoUv &v TpoAdyw. ‘O ENAnv *ApioToTéAns (384-322 1.X.) foxoAfien
P\oooikdds pt Tds Evvolas ToU ypdvou kal Tiis Kivfjoews.

‘O lItadds MaAidaios (Galilei) (1564-1642), els Tov dmroiov Sgef-
Aovtan ol vépor TrTeoews kol Kiviioews PAfjuaros, Bewpeiton & Bepe-
MewThs Tiis Kiwnuamikds. TTpds Tipfiv Tou ouvepaovhn 6 cuuPoliouds
g (& ToU Galilei) Si&x v Emrdyuvow Tiis PaplrnTos.

‘O aUyyxpovds Tou yeppavds KémAep (Kepler) (1571-1630), &
&roios &l paxpov elpydodn kal els THv Aborpiav (Mkp&rs kal AivTs),
€Upe TOUs vopous Kvfjoews T@v TAavnTédv. Of véuor arol foyvouv
gmions i pdlas, al dmoian kivoUvTar TEplL TO KOWOY KévTpOV pé-
Ins Tw. ‘O &yyAos Netrwv (Newton) (1642-1727) elvan & xupios
fepshioms THs Auvapikfis. T Tpla &fidpara, Tou dgefhovtar els
abtéy, elvan & &6fis: TO délwpa vijs ddpaveiag, & Beueiuddng véuog
i Svvauuxiis (Advams = Maga X ’EmTtéyuvow) xol & vduos Tije
dMnremdodoews (Bpdois= &vtiBpacis). AUTd &mroTeAoUv Tds Bepe-
MdBets &pyds Ths KAaooikiis Mnyavikiis. *Ex ToU véuou Tiis mary-
Kooulas EAEews, TOv dmoiov & iBlos BeTUmwoe, SlvavTan v Trpo-
xinyouv trions ol véupor Tou KémAep.



KE®AAAION 4

EIZATQrIKAI TTAPATHPHZEIZ ETTl TOY
AIANYZMATIKOY AOlIZMOY

Els T& éméueva xepdhana 6& yiveton moMdxis xpfiots Tiis Siavu-
ouaTikiis SiaTuTrdoews oploptvey Eiodkoewy, S16T1 81’ avTiis f-
Beton peyaduTépa TapaoTaTikéTns els dproutvas E§iowoels Tis Au-
Vauikiis. Ak Tov Adyov alrdv mpotdocovtar ouvTopws uepikol Ka-
VOves ToU SlovuouaTikoU Aoyiauou ¢ érions xal ToU SiavuouaTikoy
Tpomou ypagfis peyeBidv.

*4.1 Awavuopanixd kal BaBpata peyton.

Qs 1181 els OV TépoV A &vepépbn, T& SiaviouaTta elvan Tpooava-
Tohwouéva peyddn, wpds TApn meptypaghy TEV dwolwy, &TdS ToU
Kétgov Twv, TrpéTrel v SiSeton kad ) xaredfuvals Twv, Sid Tis dtofag
Ut SioxpivovTar &md &AAa loopeyétn BiaviouaTta ToU arou eiSous,
A& BiapopeTixiis kaTeuBivoews. Tétow Staviouata elvan ) Tayy-
™s, ) mTdyuvois kal Td oToikelov Tpoyids (TToU Xapoxtnpiler Ty
karevfuva Tijs TaxUutTos), kabds kal 1) Suvauis, 7| por, 1) dpur, 1
oTpogoputy k.&. ‘H ypagikd) Tapdoracts SiaviopaTos EmTuyydveTon
Mow elBuypdupou Tuhparos pt alypfy Seikvlouocov TV KoreUBuv-
ow (1o pijkos evBuypdupou TpfjuaTos = péyeBos A uétpov, 1) kared-
Buvois ToU ebBuypdupou THuaTos = kaTeUBUVOIS ToU SlaviopaTos*).

*AvTiftTeos TTpods T& SiaviouaTa, Sik T PabuwTd peytdn Eropxel
Hovov 1) yvédois ToU ueytBous Twv. BaBuwTd ueyén elvar & Syxos,
N p&da, 1O Epyov, 1 loxis, 1} Beppokpacia, # ToodTns SepudTnTos
K.&. ‘H wap&oTtacts Tou PabBpwTou peyébous Sidt Tiis xapdEecys Tou
&l Tuyouons ebbelas tvExer &mAds Thv Ewvolav Tiis kAfpoxos, T
dmofas 1) oTpogn oUBentav Erridpaav Exet &l ToU PaduwTol peyéBous.

‘O Tpdmos ypopiis T@V SiavuoudTwy SiakpiveTar &wd TO &

* ’EvioTe els Tijv P1pAoypagiav xapoacrnpifeTan pévov 1 ypagixd &mewdviong
(eUBUypappov Tufina Bt alxunv) ds Sudvwoua, 1o 8t &eikovifépsvoy péyefos dy
Srovuoparikdy pbyeos.
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ypnotuoToleiton fva Pédos fi ypapuh Umepdvw ToU cupPdlou. *Etal

Tr.X. T Sidwuoua Suvdpews wétpou F ypéeetan F # F.

*4.2 IpbeBeorg Sravvoparov.

"Evéd T& Padpcotd peyédn mpooTtifevton dAyePpikdds, TO &dpoiopa
Sicvuoudrwy elvan &rotéAeopa yewuetouxiis mpoobéocws. ‘Eropévess
Td &Bpoiopa BravuoudTwv elvan dv yéver Bidgopov Tou &Bpoicparos

F
F

5
£x. 4-2.

Acvuoyaikd &Bpotots SUo Buvduewy.

T&Y Tipddv Twv. OUTtw .. 1) SlavuopaTikn &bpoiais Slo Suvdpewv
(ox. 4-2) &8e:
F=F,+F, (# Fi+Fy).

*ANa Topadelypoata &moTedoUv T Tplywva SiavuoudTtwv
Bk Biadpopds, TaxuTnTas Kad EmTayUvoes (o). 2:1 B kal 2-1 y).

Mévov B1& Siavbouata Tiis abTiis kaTeuBlvoews, S i1 T& dTroia
16 Tplywvov SlavuoudTwy peratritret els e0BUy papuov Tpfipg, Svata
1) ouvhns Eiowaots va dvTikaracThon THY SiavuopaTikiy Eicwov.

*4.3 IMolranhasiacpds Sraviopatog inl Babpwtdy péyebdos.

"Ex Tiis oxéoews Fy = AF, voeitan 8Tt 10 Sidvuona Fy Exer iy
aUThY KaTeufuvoly OTrws TO Sidvuopa Fl A& elvan kaTd péyefos
A opds peyaAuTepov auTou. Els THv mepimTwo abthv 1 Siavuoua-
TIKY Ypagn Suvatal v& dvTtikaracTalii Umd Tis PobuwTiis o
oews Fo=AF,.

TMapéBerypc: «'O Bepehicddns vépos THs Suvapikfisy F=m-~7.

Emeidd) | pdla elvan Podpowtov péyedos, elvar kad 1 mwpods T
BUvouv F &véhoyos EmiTéyuUvois ?= F-/m, Sidvuopa kai pdAicTa
Tiis aUThs &s ) F koreuBlvoews. Tuvemdds & Benehidodng véuos Tiis
Auvauikiis SUvaTal v& ypa@fi katd ToV SlavuopaTikov fj kard Tov Ba-
BuwTdv TpdTTOVL:

F=m:-y §4# F=m-.y.
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Mepontépw mapadelypata 8iSovron els THY douny kai Ty donow
(oeAis 40).

‘H doun 7y moodtns mvijoewg 6> ywoduevov Tis wédns émi Thy
TayUrnTa (m - D) elvon Srdwuopa Tiis adTis Sieublvoews ws 1 T u-
™s 0. ‘H &bnows f| mapdounsig, ol elvan ywoduevov Suvapews émrl
Xpdvov (el THv &mAoucTépav popenv F - t), elvas Bidwuopa pé v
kareUbuvoty Tijs Suvduews F.

*4.4 IMollanliacraopds Sravoepdatov.

T& ywéueva Sravuopdrav, ds 8& 18wpev kaTwTépw, elvar iBia-
Tépews onpovTikG. *ETreidf) 16 ywdpevov 8o SiavuoudTtwv duvaTal v&
elvon Evas &pi1Bpods f) Bva Sidvuopa, Siaxplvovtan dvTauba 16 fabuwtov
T\ éowrepunov pivduevoy xal TO Stavvouatinoy f) éwrepuxov ywiouevo.
"Etor m.x. TO ywduevov Tifs Suvduews Eml Thv SiaxBpopnv Bider dog
&rroTéAeopa BabpwTdy péyeBos (Snhadh T Epyov) kai &vTibéTws T
Ywéuevov THs Suvénews i Tdv poyloPpayfova 5ider Bidvuoua (8n-
Aadt) Thy poTriv Buviuews).

a) BaBuwrdv (dowtepindv) ypwiueror.

‘Qs EowTepikdY yivdpevov Blo StavuoudTwov a kal B- (uétpov a
kai B), T@®v bmolwv al kaTeudlvoes oynuatifouv THV ywviav ¢,
Splletan 16 PoBuwtdv uéyedos:

o p=afovve,
SnAadh TO ywdpevov Tou pétpou &vds T&V SravuoudTwv émi Thy
TpoPoAfiy ToU &AMou &mi aitd (o). 4-4 ).

Ix.4-4a. Ix.4-48.
"EowTepikdy ywopevov *Epyov 1} peTaPoAr évepyeias kaTd
8Uo BravuopdTov. ufkos kexAipévou EmiméSou.

Hapddetypa: ~Epyov.
Tdpa daicBalver UTo Thv Emidpaow Tis PaplTtnTos Emi xexAr-
Hévou EmimréSou prikous s, Uyous h kal ywvias kMoews o (oy. 4-4 P).
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To Epyov (&vev TpIPfis) looUten mpds:
W=Gh=Gsnpa=G (soovg)=s (Gow ¢),
&mou ¢: elvan 1) yoovia peTal Suvdpews kal Biabpops.

Suverrids & dpiopds ToU Epyou elvan: *Epyov = Alvaius X Zuvi-
aTdcav Tiis Siadpoutis kaTd Ty Sievbuvow Tiis Buvduews fi “Epyov =
AwaBpopty X ouvioT@oav Tis Suvduews kaTd v SievBuvow Tiis
Siabpopfis. "Emaidh 8¢ # ioepacis W=F scove, OUHPOUWS Tpds
T& QUeTEP®, TapoT& TO towTepiKdY ywdpevov TGV 8|cxvuoud'rmv
F kol s, 1 StavuopaTikhy Eepaots Tou épyou yp&eTal W=F &

Mevikdds, t&v #) Suvauts elvan petaPAnTd, AcupdveTal:

& Biagopikdy ol fpyo:  dW=Fds=Fdsouve,
xal Epyov: W= [Fds= [ Fdsouve.

Té onueiov Tou Biovdopatos Svarar v& wapoelmeTal, dTav
1) Stvaps xal # Siadpopn s elvan ueyédn Tiis avriis SievBivoews.

B) Awavvouarixéy (dEwreguxdy) ywduevor.
Qs EwTepikdy ywdpevov SUo SiavuoudTav o kol B (uéTpwv

a, B), petafy Tév émolwv # oxnuaTifoptvy ywvia evan @, dplleTan
Td Sidvuopa:

y=ax B,
ToU &Trolou TO péTpov loouTan Tpds THY Emipdveiay ToU TapaAAnio-
ypduuou, 16 dmrolov cxnuorr(@eTm t TAV a kal [3 fjTou:
=afnue.

‘H xaretfuvois Tou Y ercu K&BeTos pds TO Errimedov ToU Tapai-
AnAoypdupou. ‘H alxud Tou Siavioparos Beixvier pods THY mAsupdy

Ix. 4-47.
*E€wTepikdy yivdpevov 8Uo Siavuopdrov.

txelvn, Tpds Ty Smrolav 8& &iveito 8e§iéoTpogos koxAlas, oTpepd-
pevos &md @ pds P kaTd TO ouvToudTepov Téov (oUoTnua Sefid-
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oTpogov). A’ aird kal els T6 oxfina 4-4 y ) karevbuvals ToU Sia-
woparos y elvar pds T& &vo*,
Iagd8etypa: Pomy Svvduews.
Eis v SiovuouaTtikiy icwov:
M=rxF
elvan: T T Sikvuoua Btcews,
F 18 8i&vuopa Suvduews,
M 7o Sidwopa porris,
1 T Tou elvau: M=rFnuo,

tropdvas, ds yvwoTdy, Abvauis X Kébetov &méoTacww &md Tou on-
uelov oTpoefis (ox. 4-4 d).

——

Zy. 4-44.
Aidvuopa porriis.

Td Bidvuopa Tiis porfis elvon kdBeTov Trpds T Emimedov 'rcov
r ked F kol keerevBuvetan Tpds T& k&t (gopd TepICTPogis &md T
Tpds ).

*AAMa mapadelypara:

To Bibwuoua Tiis aTeopopuijs i ovotgopis s poT Tis Spufis
(BA. «oTpogoppn»).

To Sibvuopa Tiis xauntixis gonijc (BA. «AofN K&MYIS»).

4.5 Mopgai tob Ogperiddovg vépov tijg Avvapxiic.

‘O Beushichdng vouos Tiis Auvapikiis () tlowols Kivfioews Tou
Netraovos) txppdler Ty dvadoylav peragy Tiis &l tiis udgns m Spco-

* 'Ey &vriftoet rpds TO Ywdpevov &piBudy § 1O PaduwTdv ywépevov, els Td
EwTepikdy yiwdpevov 1 E\hayh ceipds T@Y_SlavwondTewy EAAGooE T Tpdompov.
Suvedss els T BiavuauaTikdy ywbpevov & X B =— Bxa S loye 1 1616
s Tifs &vTineTabéorws.)
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ons Suvduews F (f Tiis ouvioTaubung TeplocoTépwY Suvduewy) kai
Tiis & ToU Adyou alTolU Trpokaoupéung EmTayUvoEws ¥ Tis nédns:
Avvapis = M&la X *Emitéyuvals

F=m-y

N=kg -m/s%

‘H mrpokaroupdvn Emitéyuvols elven Tiis auThs kaTeubivoews
mpds THY Spdoav duvauv fi THY ouvicTapévny TV Spwodv Suvd-
pewv. ‘H dvwtépw oxéols mpémer v& petaoynuaTicdsi Sid Ty dvé-
Uty T&VY Etropévev.

’Eqv 1) EmiTéyuvols tkppactii Smres Sidetan €6 Optopou:

Yy =do/dt
TTPOKUTITEL F=m % fi Fdt=mdo.

’Ex ToU épiopou Tijs Ta)UTnTos O = d’s/dt wpokUmrTel ds = pdt
kal &xkoAoudws: _
_%= mdd # Fds=mvdo.

Els SAas Tas mpoavagepbeicas Exppdoers 1) pdla m fewpsitan
oTtabepd.
4-6 Ozvpnpa tiic oppiic.

Mt &getnpiov THv &fcwow kivnoews ToU Nedtwvos THs wopefis

Fdt=mdo
xad 81” SAokAnpdaeds TN &Tro Tis &pyixfis TaxUTnTOS ) utxpr Tiis
TeAikfjs TaxUTNTOS O AauPdveTa:
JFdt=/ mdo=mb—mi,=m (5 —5,).
‘H xgpaois [ Fdt dvopddeton dfnoig 7 napdounaig.
D& Aoywv i dveTépw oxéors EkppdleTan dxs EEfis:
*Qénois = MeTtaBoAny THs dpufis

det=mB—m\‘)o

‘H dbnois kal i 6ppn elvan TpooavaTohioptva peytdn, SnAadt
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Siovvopara. To mp&dTov Exer Ty kaTteubuvow Tiis Suvduews kol T
Seutepov Ty kaTevbuvow TS TayUTtnTos (o). 46 ).

F§(M)
[Fdt = "@ns:c
e % FH(M) [ M, dt =20nsic porriic
my ___: ;___ dt t
Xy. 4-6 u. Tx. 4-6 B.
Tetywvov Tév Siavuondrwy *Qfnots: [ F dt xal
obfoews kal dppfs. Sonots. poris: f ML dt.

TTpds txTéleow Tiis SAokAnpcsoews [ F dt mrpémer v elven yvwoTdy
1) €&&pTnois Tiis Suvdpews &k Tol xpdvou (oy. 4-6 B).

Els v eldixfy mrepimrwom, kard v omolav | dvapis F=
oTafepa kai af v kal v, dpdppoTrol, loyver:

t
[Fdt=F [ dt=Ft  xo
0

Ft=m (v—v,)

N-.s=kg -m/s

Els &va droxexdeiouévor adornua, Snhadn clornua (cwudTwv)
&ml ToU Smofou 8&v Spouv EwTepikal Suvdpers, loxvel [Fdt=0 kal
OUVETTGds ML = mv,. ‘H oyéois auth &mroTehel TNV Exppactv TS doy7s
Siatnorjoews Tijs dppijs (Bpapuoyn Tns els THY kpoUowv).

TTpds Tpocdiopiopdy TV dpdoewv Suvdpewv &k pevoTdv, Sik
T& omola eis THY povdBa ToU Xpdvou Sp& pia oUyKexpipévn ToodTns
UAns ms, 1) &5 &ve dlvaps SuvaTon v& ypagfi UTTd THY poperv:

F=%(v—uo) 1 F=ms (v—vy).

4.7 Ochpnpa tfic Evepyeiog. -

Av ShokAnpwoews Tis peTaoynuaTicteions E§iocoews kivioews
Tou NeUTtwvos: Fds = modo

Acppdveran: [Fds= [ modd
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"Emaidt) 1o Siavuoparikdy ywéuevov [ Fds (SnAadh T Epyov)
fooUTtar Tpds ywdpevov PBabuwTédv, Tpémel TO SIGVUCHOTIKOV Yivé-
pevov [ modo v& looUtar kal aUTd TTpds PabuwTdy Yivduevov (fitor
dvépyeiav).

‘H dAokAfipwaots peTafy T&Y dpfwv v kad v, 5idet:

—_ — Py 2 %
[Fds=/Fdsowe=_"20"_ %
2 2
m2

fFds=fFdsouwo elvar 10 &Bpoioua Tév Epywv GAwv Tév i
ToU ooparos Spwodv Suvduewy, dvéd TO Sefidv whos Tiis E§1odoEws
elvan # Tpokiyaoa ueTaPoAf Tiis xwnTikfis tvepyelas Wp ToU o-
noros (PAéme Téuov A, Tapiyp. 18-1).

‘H #lowais ot &moTehel 1O Becbpnua Tfis dvepyelas kod &v
dvribboer pds T Efowow doews-dpufis ouvdiel PabuwTd peyEdn.
A& Aoywv 1) Elowois ExppdleTan dos EEis:

«To Epyov TGV EmMBpwoddv EwTepiddy Suvénewy, looltal Tpds
THv petaPolty Tfis xivnTikfis Evepyelas ToU cuoThpaTosy.

TTpos EmiAucty ToU dAoxkAnpducos § Fd s pémer v elvea YyvwoTh
1) &€&prnois Tiis Suvduews &md Tov Spduov (oy. 4-7).

F

-/Fds = Tapor

l—ds S
Zx. 4-7.
“Epyov: [Fds.

A&k orabepdy SUvarv kal dudppotrov wpds alriyv Spdpov (¢ = 0,
cuwvp=1) loyuve:
W= f FdS=Ffds=Fs.

* Stoiyehdng &mdberbis els TéV Téuov A.




KE®AAAION 5
H APXH AIATHPHZEQZ THX ENEPTEIAZ

5.1 Kwnuki évépyaia.

‘H xivnTikd) dvépyeia SpileTon oupgdvws Tpds T& TponyoUueva
s &g

mv?

Wp =

5-2 Avvamki Evépyera.

Auvvapikty dufpyeix elvan ) dvépyeia, Ty dmolav s & Tiis O¢-
OEWS TOU KOTEKEL Eva odua, &v ouyxploer Tpds &M, fi 1) dvépyea
T&V &l ToU cwpaTos Spwody Suvdpewy G mpds ulov Kavovikiy
Bewpoupbvny katdoTac. ‘H Suvauixd vépyeia looUtan mpds T
Epyov, TO dmoiov TpéTel v& Trapay B YT Suvduews dvTiBéTas Tong
Tpds THY EmBpddoav SUvapuv * Si1& v petagepbfi TO odua & Tis &p-
XiKfis Tou Béoews els Thyv Béow, Thy &molav ToUTo Exel KaTd THY U
Syw oTiypy. Kot &ov Tpdmov: ‘H Suvapuixi) dvépyeia owuaTos
— 7| YevikdTepov oUCTALATOS TWRETWY — eupioxopévoy els TuxoUoaw
Btow A looUtan mpds TO Epyov, TO &moiov 8 Ekteheodi) IO TGV
tmdpwodv tml ToU odpatos (f ToU ovoThpaTos) Suvdpewy, STav
Td odua (f ouoTnua) &md Tis ftoews A, els THv dmolav eUplokeTan,
#FmoTpéyn els THY dpyixiy Bkow ) Béow dvagopds O.

Map&Berypa &roTehei 1) dvépyeia W, = G -h, Thv dmrolav Exar adpa
Bépous G dvuywbtv els Tyos h dg Tpds TO Sémedov. “AAAo Tapddel-
yua &roTeAel § Sik THis TavUoews EAarnpiou &robnreubeioa els atrd
#utpyeia v oxéoel TPds THY TPd THS TAVUOEWS KATAGT aoiv Tou.

*H yevikwtépa Eopaots Tijs Suvapikiis Evepyelas GvioToryel el
5 Umd THs dvTiBTou Suvdpews — F Taperydusvov Epyov:

Wy, =—fFdsouwvo

* AxpiPéoTepov: &vTibToy Tpds THY BUvamv cuvTnpenTikoy Tedlou (BapiT-
705, AaoTIKis Suvdiews), PAfme Emions Ty UToonpelwow TS oeA(bos 44.
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5-3 Metatponi} Evepysiac.

Sépa Bépous G Tritrrel Gmo TO Uyos h. *ETol peTaTpémeTan 1
Trponyoupévn Tou #vépyeia Bésews T Suvapikn évépyeia Wy els Thv
kwnTikiy dvépyaiav Wg . A& Xprioews Tfis oxtoews v?[2g = h xal
THs EmiTaylvoews THs PapUTnTos g Suvatan va A&Bn 1) KWNTIK
tvépyeia TV EKPpaoIv :

m v?2 m v? g v2

*Ex Tfis dvwTépw oxEoemws ouvdyeTar 8T1 1) &mAeI Suvapikiis
tvepyelas fooUTton Tpos Thv aUfnow Tiis kivnTikijs évepyeias, OToTE
16 &Bpoiopa xai TV BUo popedv Evepyeias elvon oTabepov:

WB -+ WL = O'I'CIeEpév

Iapatrjonos:

‘H &vwTépw oxéois ioxUel noévov Bi& ThHy TepiTTwov uf Umép-
Eewos TPIPAY kal dvTioTdoewy. A16T, &v Anedfi U’ Syiv kad f TPIPY,
8& Trpémel pépos THs Suvamikiis evepyeias v& xaTavaAwbii ds épyov
TPIBGY. *ETreidn B¢ 1) Suvapukn) tvépyeia kv Slvarton TAov v Emava-
KT8 s unxavikn évépyeia, A& upetatpémetan els fepudTnTa,
{oxUer 81& Thy Tpds T& Gvew PoAny muv? /2> Gh kai &1k THY kaTa-
képugov TTdot mu? /2 < Gh*.

KivnTikf kad Suvapixd évépyera yapaxtnpifovtan émions kai dos
«ixavdTns Tpds Tapaywyhv Epyour. Zuvnbuws yivetan Adyos Trepl
Tfis ikavéTnTOs TIPS Taparywyfiy Epyou Evds Kivouutvou GopaTos
(r.x. 8vos opovdUdov) f gvds opatos £§ adtias Ths BEcews, THv dTroiav
Exer | THS EUTOTIKT]S KATOOTAOERS TOU.

Kod T& SUo €idn dvepyeias TauTifovtar pt Td Trpds Traporywyiv
TV EmiTEAECOEY EpyoOV, ExppdLovTon B pt Tas alTds dreos kal T Epyov
povédas.

Extos &Td TAS HOPRAs unyavixis Evepyelas, Tou &uepépbnoav,
UploTavTtan dgbovor &AAc popopai vepyelas, ai dtoloan elvon &rrions
SUVaTOV V& PETATPETTWVTAL

* To medlov (Suvépewv), els TO droiov 16 &potopa Tiis kvnTikiis xad Suva-
wikiis tvepyelas elvan &veGapThTEs Xpoévou oTabdepdy, AbyeTon cuvTronTixoy Tediov.
B Kot Tag Kvnoes ugavifevtan TpiPal, TéTe mpokertan Trepl «pd) ouvTnenTI-
KoU» Trediou.
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To U8wp Alpvng .., 1| omola mepropifeTan Ud QpdyuaTos
(Buvapiks) tvépyeia), O8nyeiTan els TOV UBponhekTpikdv oTABUOV
(xivnTikY évépyera), OV Kivel Tov oTpdPihov (unyavikn Evépyela),
& otoios &v ouvexela BiBer xivnow els THY yewnTpiav (AAeKTRIKT
fvépyera). ‘H MAekTpIkn Evépyela TpopodoTel KwnTipas (UnYovIKd
tvépyeia) Ay Auyvias (Bvépyeiax dktivoPolias) A AAekTpIkSS BepudoTpas
(Beppixt) tvépyerx) 1) opTiler oucowpeuTds (XNUIKT Evépyeia) KATT.

Ké&be pla &md Tas qvawTépw petaTpotds évepyefas ylveran pé
wploptvas &wheios, KaTd Tas dtolas Toodv vepyefoas Stv ydveTa,
MG &TTAGS pETATPETIETAL ElS pOpPPTiV, TToU Spws uds elvan &ypnoTos
B1&x TOV EMIBIKOUEVOV KATA TNV PETATPOTNY OKOTIOV.

Kot THv HETATPOTIMV unyavikiis évepyefas & kuplddTepos AGYos
&rwAeidv elven 1y TPIPf. AUTR 1) &rdeia dvepyefas tppavifeTan pév
AW, SAA& s Beppikd) Evépyela, 1) dtrofa Spews v SUvarar v& peTo-
Tpatrij &k véou els pnyaviknv.

Hapadeiypata.

1. BAfjua P&pous 50 kp Exer kard Ty #o8év Tou & TOU TTUpO-
PéAou TayuTnTa 800 m [s. Tlola ) kiwnTixf Evépyeix ToU PANpATOS;
Tlola 1 péon Suvaus T&v depfoov &k Tiig kavoews Tiis TupiTiSos i
ufikos owAfjvos TrupoPoiou 8 m;

‘To Pdpos T&v 50 kp &vticToryei mpds p&sav 50 kg.

.2 2
wm v 50X 800% o 108 y—16000k] =

2 7
— 16000 kNm = 1632 Mpm.
Fos=W, F=—v— 1800 N 2000kN=204Mp
A F=197% Mp=204Mp.

2. Tlolax 1) SUvams medfioews F, 7 omofa &menTeitan mpds dwi-
vnToToinoty, petd Siadpouty 2 km, &uaooroiyias d&moTeAoupévng
B 10 dymudrov (dxdoTou 50 t) xai kwnTnplov dxfuaros (100 t),
&rav avrhy xwijten pt ToxUrnTa 100 km /h; Tlofer 7 Si&prercx Tredr-
oews; TTéon 0& fito 7 péon dvriotaots F', tav ) mednots, Evexa éx-
Tpoyidoews, ouveTeAeiTo els 20 m;

82,
7 4
rd

5
g 4
Qe
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‘H Tty dvépyeia Tiis auaooToryias mu? /2 8& karravaiwdiy
Utrd Tiis duvduews F kara v SiaBpoptyv medricews s:

v? 100
F.s=m—, v= 34 m/s=27,8m/s.
kNm tm?/s?
27,82 600 x 773
. _ , _BWOX 0 N —
F . 2000 = 600 x 5 k], F 4000
— 116 kN = 11,85 Mp
Fg—=Fs F = F_ngﬂp_mo F = 1185 Mp.

duoikd Tdc0OV ueyét}\cu Buvdpels SUvavton v& Emgépouy kaTa-
oTpopnyv Tiis &uagooToryias.

3. Awx Ty els TO Trapdderyna 2 meprypagoptvny mESnow (dua-
§ooroiyia 600 t, TaxUTnTos 100 km /h= 27,8 m [s xal SixoThjuaTos
Tedfoews 2 km) {nTeltan v& UmoloyioBii f) SUvapls Tedrioews pd
Ty Ponifeiav ToU Becopriuatos Tiis dpuiis.

Mdpxerar Tedfoews :
2s 2% 2000
v 278
Abvams Tedrioews &k Tiis oxéoews :

t= s~ 144 s,

Ft=m (v,—v)=muv,.
(xar& Ty TESNOW @ "Apxikn TaxTns v, kal TEMKA TaxdTns v =0):
F-144=600 x 27,8 tm /s
600 x 27,8 .
F—Tt [s*=116 kN=11,85 Mp.

4. “Y8ativn Séoun mapoxfis Q=10 I/s [oy. 5-3 « («)] Tpoo-
kpoUer &l cduaTos & TEPITTPOPHS, UMd TayUTnTa V=20 m /s.
Mofa 1) S0vapis miédews, THY dtrolav E§aokel &l ToU odhuaros | Stoun
kal 81& Tolav ywviav &moxMoews § Tfis Stouns AauPdver ) Stvaps
miéoews Ty peyloTnv s Tiwry;

‘H katé Thy katevBuvow Tis Séouns Epapuoloutun Suvaus elvon:

F=m, (v, —vz)=ms (0 —v oV 8)=my v (I — cvv3).
To Pépos, TO dtrotov Bp& &vé SevTepdherTov, elvar y Q = 10kp /s
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kal ouvenrdds f) dué SeutepddetrTov Spdoa udla elven my= 10 kg /8.
F=10x 20 (1 —ovv3) kgm /s?= 200 (1 —ovvs) N.
A& yowvias &moxA{oews:
8= 0°elvatoovd= 1 xai F=0,
5= 90° elvat ovvd= 0 «xal F=200 N=20,4kp,
8=180° elvar ouv8=—1 «xal F=400 N= 40,8 kp.

pp—

—_— —

V¥ —

§)
Xy. 5:3a.

Mieors USarrivns btouns &ml orabepol odpaTos ik TEpIoTPOPis:
a) lMwvla &mordioews 8. P) Mwvia &roxAioews 180°.

‘H ueyedutépa Sbvaqus Tioews Eaokelton ko THY TAfpn
&mékhiow Tiis PAePos, SnAadh kot ywviav &mokAioews 180° [oy.
5:3a (B)].

5. Tlofex %) peylforn ToxUTns, Thy dmolav &moxTd oduY, KOT
&vev Tp1Piis OAlobnow &l kexhiuévou EmiméSou (oy. 4-4PB);

2
mo =Fs, F=mgnua, 8 h

2 ~ pa’
2 J—
mzu =mgnua-_ =mgh, v=Y2gh.

‘H Tayirns Aormdv elvan dupipéds 1) 18{a, s daw T oddpa Emitrre
EAeubtpws &md Tyos h. (Tovideran 8m T dvwTépw loxUel pdvov &
SMotnow &uev TpiBfis. A1k xUAiow Sév foyuer).

6. TlGs &AA&ooer ) oyxéois, ) dtrola eUpébn els TO Twponyouuevov
TapdBerypa, 8t” eloaywyiis Ths TPIPS;

’Ex Tiis Suvanixiis tvepyelas mgh xataveiokerar Td Uwd Tiig
Suvépews Tpipfis R &l Tou SiaoThuaTos s &roppogoUpevov (&pvn-
TikOV) Epyov TiPfs. Zuvemds By kivnTikY Evépyeia elvan dArywTépa
Tiis Suvapuikiis tvepyelas kata T Epyov Tiis TpiPfis:

muv?

3 =mgh—Rs.
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A& ouvtedeoTiiv TPIPRS p=¢e¢p (p= ywvia TPIPfis) AauPsé-
vETQL:
R=pN=pmgouva.
’Ereidny 8¢ s=h/npa, 16 épyov TpiPfis elvar Rs=pmghoea
kal TeAkdds AapPvetan:

=mgh (1l —popa)=mgh (1— 0P ),

EQ
U-\/Qgh (l—w—p) .

A1&-Td v TpocSiopileTan pévov pia TporypaTIKn TuT, E&v:
epplepo <l | a>p. Aix a=p UploTaTan 1 6ploxn Béois SAiobr-
oews, B1& B¢ a < p TO odpa Tapauével dxivntov (PA. Emiong Touov
A: «Tp1B1y»).

Kard Tas diapdpous - paotrs épyacias Aaupdvouv ywpoav upera-
tporal vepyelas. “ETo1 Ty, Kot THY EutnEiv TraoodAwv kal THY
opupNAGTNow 1) tuépyeiar Bioecs Ths PNYoVIKTs oPUPOS, KATE THV
T, UETATPETETAl KT &pXTNv Els KvnTIKAv évépyetav. 'EE alriig
KoT& pév T Epmrn v mpétrel v SiatnpfiTon Kard TO SuvaTdy TrEPIo-
coTépa KN TIKT évépyela, kaTd 8¢ THY oQUPNAKTNOIY TpTrel aUTh V&
uetaTpémeTan Soov SuvaTdy TepicodTepov els Epyov TAPALOPPRITENS.

m v?
2

7. Mnyavikfy opUpa B&pous 2 Mp Tritrrer EAeubépuds &md Uyous
2 m kol SieiodUet els TO TUpwptvov UTTO oQUPNAGTNOY Teudyiov els
B&bos 2 em. Tlofa 1) péon &vTioTaois Tou YAikoU (Babuds &roddoews
unxavikiis opupas 90%).
Ghn  2000%x2x0,9

Rs=Ghn, R=—V7—= 0,02 kp = 180 Mp.

8. TTdoootos i8N Eumemnyuévos &vtos ToU 28&pous elodler pd
10 ktummuara katd 5 cm PabUTrepov. Tlola fy &vtioTacts ToU 254&-
pous, t&v fi kpoUais EmTeAfTar B1& unyavikiis opupas Pépous 500 kp,
) émola imTer EAeudépws &o Tyos 1,5 m (Bobuds &moddoews opu-
pas 809%,).

Rs=10Ghn,
_10Ghn _ 10x 500X 1,5x 0,8
R= . = 0,05 kp = 120 Mp.



KEDAAAION 6
KENTPIKH KPOYZIZ AYO TQMATQN

’Eqdv peTafU 8Uo cwudtwy dokolvTon Suvdues &l [BioaTépos
Bpaxy xpovikov Sidornua (els kKAdoua ToU SeuTepoAémrTou), TOTE Oui=
AoUuev Trepl KPOUOEWS.

KpoUov UgioTavtan 1r.X. U0 owpata | kai I1, ualdésv my xad myy,
Stav ouvavtddvTal ué TaxUTnTas (Tpd Tiis KpoUoews) vy Kol Lryg.
TauToypdvws ut¢ THyv Emaeniv Twv épgaviovtan of kpouoTikal Suvd-
ues, of 6Troian, CUPPWYWS Trpds Ty &pxAv dpdots = dvtidpaots, elvan
foon A& &vTiféTws kaTeuBuvdpevanl,

Katd v xevrouey xpodow & &wv Tiis &vamrTucooptuns HeTO-
€U T&v BUo cwpdTwv Suvduews SitpyxeTan Six ToU kévTpou Pdpous
Ty ETol, doTe elvar duvaTov va Bewpnfolv T& odpaTa 6§ YAIKK
onueia.

Kot Thv edbeiav xpovow ol kaTeuBivoels Kiviioews TGOV Cwpd-
Twv SievBuvovtan kabétws TPOS TO Kowodv EparrTépevov EmiteSov,
Tp&yua 16 dmolov v oupPaivel katd THY Aofy xpodaw.

6-1 EbdOsia xpodors,

Yo Ty Emidpacy TEV kpouoTIKGY Suvdpewy &uPOTEPA T
odpaTa TapapopedvovTal. ‘H mapaudpewots AauPdver Thy ueyi-

Vpp= V=¥
@ @ @)
— Vpy — Vm — v
@© @ @ g
m m
Xyx. 6-1.

KpoUois: ) MMaoTikédv cwpdrav (uf EdaoTikh). B) "EAaoTik@y cwpdTwv.

oy Tipfy NS, 8TOV TO TayUTepov oddua dev Exn TAfov THy TdoW
v& &totrion TO PpaduTepov. TouTo oupPaivel, dtav kal T& SUo ow-

Teyvinny Mnyavixyy B’ 4
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paTa Exouv &mokTAoE Kol TaxUTnTa v, els THY émolav TO &pyi-
K& TayUTepov odua Epbave 81 EmPpadivoews, TO B8 &pyikds Ppa-
SuTepov 81 EmTayuvoews (oy. 6-1).

Eme1d) 1) SUvauis kpolUoews elvan dowteguxy) SUvapis Tou ovu-
‘oTHuaTos, EmeTon &T1 1) Oput) ToU oUoTAPTOS Tapauével GUETEBANTOS,
SnAadh Xm-v=0 7

my vry + myp Vi = (Mg 4+ myy) v

"Apa 1O &Bpoiopa TGV dpuddv Tpd Tiis kpoucews looUTan Trpds
76 &bporopa TGV Spuddv peTd &rd oThy.

O& tmpeme dxdpn v onuelwdij 811 &1° dpoppdrrous vy kad vy
TiBevran els T E§lowow af Tipal dupoTépwv ds BeTikal, tvédd 81° &vTip-
poTOUS TaUTNTOS piax &K TGV SUo Trpémel v& elooaybi] dos dpvnTixt.
Els T& ¢moueva 8& 26eraoBolv af SUo dpiakal TepITTTAOOELS KPOUTEWS,
fiTor | KkpoUois peTafU &moAUTws TAcOTIKGY (U7 EACCTIKEV) Cw-
pérwv kol 1) kpoUois peTaly &roAUTws EAdOTIKGY cwpdTwy.

a) Kgodow dbo dmoddrwg mAaotindy cwudrwr.

Ar &moAUTws ufy EAaoTikd cdpaTa 1) Topela Tiis KpoUsews Tep-
patiCeton els THY f8n Teprypageicav pdov THs xowfis TaUTnTOS
T@v 8Yo cwpdTwv. "Er ToU ouvdlou Tiis kwnTikfis dvepyelas &ugo-
Tépwv TV paldv mpd Tiis kpoUaEws, pépos udvov Srarnpeitan g
xwnTik Evépyeia, vd TO UmoAorrov katnvedwln s Epyov Trapa-
HOPPITEWS. ZUVETIES:

—KwnTikt) &vépyeia Tpod Tiis KpoUoews:

2 2
d myvry miyyV
Wp = 5 + 12 301

—Kwnix) dvépyeia peta THv Kpouoiv:
I’ 2
W3 = (m;1 + myy) DT
—"Epyov Tapaiopeooews:
(¢ ATrdAeia KpoUaEws»)
TTpds Emréktacw T@V Ekppboewy, els Thy Wy Tiferan T &dpoiopa
Tév padésv (my+ myr), els 5 Ty Wy 4 T Ums

Wr= W5 — Ws= AWj;
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__ MmyVyy + My
my + myx

kal oUrew AcpPéveran:

2 2 my + myy
2Wp = (mpuf; + mypogy) - ———— =

my + myy

2.2 2 ) 2 2
mji vfs + mp myy (vfy + viyy) T Mfviy
my + myy

2.2 2 .2
myvpy + 2 mymyy Oy Oy + M

2Wa = 2 —
B = (my+ my) v my + mpy

Av &paipéoews TTPOKUTTTEL

’ v _ Imymyy 2 2
2WB—2WB—2AWB———_mI+mH (v} — 25y vzt + i1 )
il
_ 1 my myy 2
AWB——T'm (Un—UlH)

&mou 81’ &uTippdTous TaUTNTAS Ly kai vy f v 6& TileTon W&~
Aw pé dyriferov TpdOTHOV.

Hopodeiypaza.

1. Alo coaipar & pcaxoU poAuPSou pagév mp= 30 kg xal
mp = 20 kg xwoUvtar pé TogUtnTos vy = 10 m /s kal vy = 6m/s
dvTioTofyws. Tlofa elvar f) &mdAeix kvnTixiis tvepyeias (= Epyov
TapauopdoEws) & Tiis KpoUoews, t&v: «) al oaipar KvoUvTa
kaT& THy aUmv KaTeUBuvow kai P) kot &vTibéTous kateubivaers.

a) ‘H vy Aaupveran s Oerenij:
= mj Vyy + My V4 . 30x 104+20% 6 m/S=8,4m/s.

my + myy - 50
Wy = [30 ’; 108, 20;62 J = (1500 + 360) J =
- 1860 J = 190 kpm
W= (30+20) X 8'242 J=25%70,56J = 17641 180 kpm
We= W5 —Wg = 96J~ 10kpm
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n

n
B 1 30x20 oy 600 _ .
= 9Jz 10kpm
B) “H vpy Acppdveton dovnruc:
_ Mpon —Mimy 30X 10—-20x 6 m/s=36m/s
my + myg 50
W3 = o kai &ve = 1860 J = 190 kpm
2
w;;=(30+20)i’26—J=25x12,96J — 324J% 3Bkpm
Wr= W5 — Wp = 1536 J = 157 kpm
" 30 x 20
1 X . 600
WF=AWB———2‘X'30—_|_20' (10+6) J—1—00><256 J

= 1536 J ~ 157 kpm
Sxomds Tiis TEXVIKTS Epappoyfis Tis kpoUoews SuvaTton v elvan
giTe Tapaywyt kwnTids vepyelas (ButrnEis) eite Epyov Tapapopp-
oews (opupnAdrnais, fidwois). Els SAas Tas meprmrrddoeis f) TaxUTng
Tiis kpouvopévns nddns elvar PO THs kpoUoews viy = 0. Karémy
aUTOU TTPOKUTITEL
_ my Yy _ V14
- my - myg - 1_1_ mry
my

‘H kowt) TaxUTNS L Kal KAT& CUVETTEIQV 1) TIRPAUEVOUST KIVTTIKA)
tvépyeia elvon oUVEPTNOTS ToU Adyou pal@v myy /my . E&v 1) xpoUois
Exn s oxomov THy Tapaywyfy kwnTikfs évepyeias (Eumméis), 8&
TpéTrel ) KIWNTIKY EvEpYEIx WE, ouverrds kal f TaxUmns v vé el
von kot TO Suvaov peyddat, TTpds TouTo &TaiTeiTal HIKpd Tiuf) ToU
Adyou my /my , snAadn 1) xpovouca p&Ga my wpémel v elven doov
T Suvardy peyoduTépa, EvavTi THs Kpovoutvns uddns myy.

*Edw Buws TrpEmeL KT THY KpoUow va& Traperkff] ueydho Epyov
TAPAUOPPRTEWS (opupnAaTnais), TOTe 1 KvnTIKY dvépyeix W elven
PAaPepdt kai ouveTréds TETTEL N TaUTns v v elvan kaTd 16 Suvatdy
uikpé. Tpds ToUTo &mauTelTal HEYSAN Tiufy ToU Adyov my /my , fiTol
) cpnpnAaToupévn p&Ga My Tpémel V& elvan kar& TO SuvarTdy peydAn.



53

ToUTo &mpd&AAer THv Xpiicv ToU &xkuovos, &mwi ToU émrofou TifeTon T6
pds opupnA&Tno Tepdyiov. ‘H &madeia s Epyov Kivioews Tapa-
AapPdvetar 81 oupTiécews Tiis EAaoTiks P&oews ToU &kpovos.

(‘H idavikn) TrepimTwols 6& fTo dvtaiba i myy = 00, &TrdTE B4
fito xai v =0, &nAadn TO cUvohov Ts KWNTIKTS Evepyeias TTis U&Ens
my 8& peTeTpémeTo els Epyov TOpPaPOPPWTEWS).

2. ZnTeitan va Sratumrabiy pict AR oxéos Si& Tov Padudy &ro-
BO0EwSs TTACCAAOTITKTOV Kol v& Trpoodlopiodiy & Adyos Tév pabddv:

mp/mp  Six n=80% «xai n=909.

*Ex Tév Tpoavagepbivtv ouvdyetar éT1 & PBabuds &mrobdoews
TacooAoTikTou {ooUTon pé TOv Adyov THs kivnTikils évepyelas petd
Thv kpoloty (Wg = dpéAinos tvépyela) Tpds THY KivnTIKAY tvépyeiav
Tpd TS KpoUTEWS (WB = Tpocdidouévn évépyeix):

Ws _ (my + myr) v /2 _ My +my ( v )2

NMr = 7

Ws my 0121 /2 my L1y
’Emreidny Bé:
v my
V14 my + myy '’
AcppéveTon :
MR = my + myy
‘H nTounévn oyéols paldv dideton & Tiis oyxéoews:
1 .
E— 3 w
I+ ™o Nr S
my
myy 1 1
= — — 1 = — 1 = = 4 .
m; nn 0,8 0,25, my miyr

M& ng=0,9 ¢evar my/my=0,11 {4 my=9%my.

To éx&oToTe Umdormrov (1 —n) Tiis xivnTikiis vepyelas Tis opU-
pas kaTavahiokeTton els Epyov TOPAUOPPWOEWY KA TTAPAUOPPUVEL
ouvhiBws THY KepaATyy ToU Trpos Eutrniv Tacodiov. *Eav 6 éooaios
ouvavtion &vTds ToU 8&gous peydAo AfBov fi Bpdyov, TouTo Exer
Q5 ouvéTelay onuavTikfy aUfnowv Tiis kpovouévuns pualng, 6modTe TO
TrocooTdy &mrwhelas els Epyov Tapauopp®oews aUavel oHAVTIKES
els Pdpos Tiis KwnTiKiis tvepyelas.
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3. ZnTeitan v& Sictumrdiy &TAT oyxéols Sk Tov Pabudv &rro-
8boews opupas c18npoupyelou kal vi Trpocdiopiodii 6 Pabuds &mo-
Bootws Ths opUpas S1& oxfow: pala &xpovos = 20mAacia uddns
oQUpPaS.

*Evraifa & Poabuds dmoddcews elvon 6 Adyos Tou Epyou Trapa-
Lop@oEws (W = GgéAos dvépyeix) mpods THY KIVNTIKNY Evépyeiav
Tpd TS KPOUCEWS (W3 = Tapeyopévn tuépyeic):

We _ W —Ws Wp
Ms =+ =1-——"J-=1-mr.
WB Ws Wpg

’Ex Tiis els T6 TponyoUpevov Trapd&derypa Tmpoodiopiofeions

Tipfis S1& T nr AcapPaveTau:

my myy
my + myy my - myg

*E&v Aormrdv myy = 20 my , Eropdvews my [ myp = 0,05, pokUTrTer:

1
Ns = = 1 = 0,95.

1,05
myy + !

‘H dviywois Tfis opupas ylveron pnyavikés, 8tav 1| opUpa
elvan  pixpde.

Ol peyddol Tacoaromiiktal kai ol opUpatr o1dnpoupyefwy &vu-
yovovTal 81 meTiecuévoy dépos (&epooupat) fi &Tpol.

E&v 1) &viywois Ths o@Upas SievepyfiTan kaT& kémrolov pnyo-
vikdy TpoTov, &véd 1) kpolais ylvetan Br' EAeubépas TrToews Tpds
rriTeuEiv TorgUTnTos, SiariBeTar wdvov 1) Emitdyuvois Tiis PapuTnTos
~ 10 m /s2. Eis T&s opUpas 8’ &rpou Stv 8iSeTou drpds pévov kot THv
péow Tis Gvuydoews TS oeupas AA& kal katd T dow Tiis
Tdoews, ut &moTéAsoua v EmTuyyxdvavTar EmiTayUvoels TTOAAG-
mA&o1an ToU g Kol TEAIKGS UYnAf TayUTns TpookpoUsews.

ToUTto &uws Stv Emnpedler Tov Babduov &roddoews, Si6Tt 1 Ta-
xUTns Stv elotpyeTan es T&s dvwTépw Siatumwleioas Ekppdotls ToU
Pabuou &modooEws.

4. Jelpa 81’ &rpol, Uyous TrTadcews 1 m, Exer p&gav 1t (oup-
mepiAauPovopévou Tou EuPoAou xai ToU PékTpou). ‘H pé&la ToU &x-
Hovos Kal ToU Tpds opupnA&Tnow Teuayiou elvan 10 t. “Avwbdev ToU
EuPdhov (Siapétpou D = 300 mm) kora THy Sidpkeiav T TTOOEWS
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EmikparTel puéon Trieois &ruoU 6,95 atii*. TTola #) ToyUTns Tiis opupas
KaTd& THY Tpdokpoust, Tola 1y &mTéyuvois kaTd THY didpkeiav Tiis
TTwoews kal Troios 6 Paduds drobdoews Tijs opUpas;
Evtatfa ) fmroayUvoucsa Suvaus elven:
2

D 2
F— (G+p ”4 )= (1000+ 6,95 X 3‘1“ )kp —
= (1000 +- 4900) kp = 5900 kp ~ 57 800 N.
“Apa’ 1 kwwnTikhy dvépyeia Tis opUpas kaTd Thy TpdoKPOUCTIY
elvan:

Wp=F-h=57800x 1 Nm=578klJ.
"Ex 1iis oytoews Ws = my Uf, [2 TrpoKUTTTE! ) TaXUTNS TTPOTKPOU-

2W, 2 x 57 800 N
o= V = V Toog— ™/s=V156m/s=108m/s.

(Mdvov 81" &eubépas TTwoews ) TaylUTns 6& fTo V= V2g-1
m/s = 4,43 m/s). ‘H &mTéywois elvoan y =F /m = 57 800/1000.
m [s?=57,8 m[s? (BvavTi g= 9,81 m[s?).

‘H ko) TaUmns &upoTépeov T&V paldv (HeTd &md dmAoToincw
Six 108) elvan:

_ my Vyy _ 1 x 10,8 _
= mtmg — 1+10 m /s= 0,982 m/s.
‘H kivnrixdy évépyena METX TRV KpoUotv elvar:

0, 9282 J—5300 J =53 kJ

kal dxoAoUBuws TO 'épyov TAPAPOPPUTEWS:
Wg = W5 — Wg = (57,8 — 5,3) kI =525 kJ.
‘O Pobuds &mobdoews TTPOKUTITEL
Wr _ 52,5
N = _WB 578 ~ ~ 0,91.
‘H adh &mions Tud AappdveTan ik Tou TUTrou:
1 1
N = = ~ 0,91.
|+ mj 140,1

mix

WB—(m1+m11) —11000)(

* atii = THeous els drpoogpaipas, Umip THv &rpoogapixiy leow.
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B) Kpovows dvo dmoritwe éAactixdv cwudtwy.

ETl &mrohUTws EAOTIKGY cwpdTwy 1) Kpouols Stv TepuaTifeTan
ug THY Qo Tiis Tapopopewoews. Kard thv émakoiououoav Seu-
TéPAV QACIY ETTAVEPXETON TIATIPWS 1) &PYXIKN TIPO TS TOXPAUOPPLITEWS
KATEOTAOIS, COOTE HETX TO TréPQas THis EmMagiis TV cwpdTwv, oudepia
TAéov Tapaudppwots els aUta UpioTarar [ox. 6-1(B)]. To &pyov
TAPAUOPPAITEWS &mrobnKeveTan dvTauba év eidn Suvapikiis vepyeicas,
petd 8¢ THY Trapéhevctv TS SEUTEPAS PAOEWS UETATPETTETAI TIGAIV €lg
KwnTikH Evépyetav. ‘H kpoUois &moAUTws EAACTIKGDY TwpdTwy Aau-
Péver yopav Gueu dmwAeias eis kvnTikn Evépyetav. Ak THy #Aa-
OTIKTV KPOUGIV OUVETI@s foxUouv T& dxdAouba:

1) To &bpoiopa TGOV Opuddv = orabepdv (s Kol KaTd THy pi
t\aoTik)v KpoUow). 2) To &bpoiopa TV KIvnTIKGY Evepyelddv =
oTabepov.

Ta dvwTépw pabnuaTikds ékmeppacpéva didouv (81 vy, kai
Vyrz TAXUTNTAS LETX TO Trépas Tiis BeuTépas paoews):

1. my vy + myy vy = (my + myy) V= my Vyy + My Vi1a.

2. my 0%1 + mig D%Ii _ 0122 + mIIU%m

2 2 2 2

‘H ueTaPold) Tiis TaKUTnTos KaAT& THY SeuTépav AoV TS KpOU-

oews elvan 81° ExaoTov TGV cwpdTwy 1) adTr, ¢ Kal kaTd THY TPWTNV

pdoty, B16T1 ai KaT& THY &MOKATEOTACW &K Tiis TapaMOpPTES

&VaTTTUGTOPEVaL BUVEHELS EXOUV «KATOTITPIKESY THY cThv XPOVIKEDS

EEAMEW 8T Kad KOTX THY TPdTNY QAo Tii§ KpoUoews. Suverrdds
oy ver

V—Vp =V —Y, Vg =20—vy

AWg = 0.

Vyi12 — V12 = Vg — vy
V—U2 ="V —Y, V2= 2V — gy }

‘Emropévads B1& THv EAAOTIKNY KpoUsiv foyouv:

__ My vy 4 mp by
my + myx

’ U112 — Vj2 == V4 — Vyyqy, AWg =0

Al dvwTépw E§ronaels foyUouwy Sid ToaxTnTas vy Kol vy THS
aTiis KorreuBUvoews. 'Eqv o TaxUTnTes elvan &vtippotror, TifeTan 1
TayUTnS Linr ME &punTIKOY TTPOOTHOY.

Eis Tv eliknyv mepimTwow dkvnoiag T Seutépag uélns, SnAadth

\BPrs

S E€vr,

4

are

N
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vy = 0 (Suoia mepimToos wpds ThHy Eutn§iv kad Ty opupnA&TNOW)
elvan dvBiagépouoan al kaTwb Slo dpraxal TeprTrTdOEIS:
a) “loan p&fot my=my=m :
myvy  mvy Yy

mjy -+ myy T 2m 2

Vip=20~vyy=vy =0y =0, vyy—vz=vy -V, Vr2=7Vn.
To Tp&dTov Aoimdv oldpa Trovel va kwvfjte, &vd TO SeUTepov
Exxivel & Tiis Npenfas pé THY &pyIKNY TaxUTNT ToU TTPWTOU.
B) my )d)m;  (myg ... Toiyos).

mp
— v v
\_ n+ m=0+0m=0
mr + : 0+1 114,
myy
tropéveos Erions v=0,
V12 =20 — vy =0 — vyy = —vyy.

Td odua kaBdxs Tpookpouel il Tou Tolyou &vomrnd& TPos T
bdmiow kal ouveyiZer Thv xivnofy Tou kaT& THY &vTioTpogoy gopav
Umd THY adThY TayUTnTa, &5 kol wpd THs kpousews. (Kot ThHv
&TOAUTwS TAXOTIKAY KpPoUCIV pé m, )) m; &uOTEPX T& TWHOTA
81& v =0 -&xivnTOUV).

Hapaderypa.

Avo E\aoTikal ggaipan (Tr.y. TAfipEls 26 EAaoTIKOU) TV aUTEY
HaG@Y kol TaUThTeov, 8Tes ol pd BAaoTikad ToU Tapadelyuatos 1,
(apéyp.6-1), SnAadh pé m; = 30 kg, vy = 10 m/s xai mp = 20 kg,
vy = 6 m /s, xwoUvTton pds THY 18lav karetBuvotv. Toion ai TeyU-
TNTéS TWV HETA TNV KpoUsiv;

Adoug:

‘Qs kai els 6 Tap&Seryna 1, Tapayp. 61, kat’ &pyhy TpoKU-
mrrel v= 8,4 m [s. 'E§ a¥tiis TpokUTrTouy ai TEAIKal TaXUTNTES:

vp =20 —vy = (16,8—10) m/s= 6,8m/s,
v =20 — vy = (16,8 — 6) m/s=10,8m/s.
y) Kootows 8o pepixis Ehaotindy owpdrwy.

Eig v pa&§iv Umrpyxouv uévov peptkdds EAaoTIkE (81 GTTOAU-
Tws EAaoTIKG) cdpoTa, 81” aUTo Kal 1) Siapopd TGY TEAMKEDY TayuTHh-
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Tov elvar pikpotépa Tiis Stapopds TAOV &pyikdv. BewpnTIkES SnAadt
loxUet vrg — Vg = V1 — Oy , TPOKTIKES B€ Lyry — V1 = k (oyy — V).
To k dvopdletan ovvreleotnc xgodaews kal elvar 0 <k < 1, Exer
8¢ T&s Tipds:
k=0 81" &moAUTwS TAQOTIKE CWOPAOTY,
k=1 8’ &moAUTws EAAOTIKG GhUXTA.

Tipai ToU ouvTeEAEOTOU KPoUoEws S1d owpaTa €k ToU alTou UAL-

xoU elvar Y.
“Yaos k=15/16
*EAepavTooTouy k =8 /9
DeAASs, xdAvy k =5/9
ZUAov k=1/2.

T k mrpoadiopifeTan eipapaTikéds ket ToV E8Tis TpoTOV ¢ Zpai-
pa &oleTan v Téon EAeubépoos i TTAakds (my = 00, vy = 0) & ToOU
aUToU UAIKOU kal peTpeiTal TO Uyos Trradoews Hy xal 16 Oyos Tiis
wpdTNS &varrndioews H,. “ETo1 AaupéveTtan:

_JVH,
VH,

"AM& Spws & cuvTeENeo TS KpoUoews EEapTETAL OTNHAVTIKES K
T TaXUTNnTOS.

(Al &5 &ve Tipal toybouv Sk vy = 2,8 m/s).

Lr2

I {

0—012=k0“ kol k=

‘H &mohera dvepyelas &k Tiis xpoloews elva :

o Fmg (o —vom )? (1 —k2)

A& k =1 elvar AWg =0, Exopev dnAadn v epimTotv TéHY
&roAUTws EAaoTIkGY cwpdTwy. Ald k=0 Aappévetan TéAw 1| -
gpaois &rwAelas dvepyelas S1& Ty TepiTTwoy TéY &ToAUTwWS TAC-
OTIKOY TWPATWY.

6:2 Aokry xpobois.

*Ev &vmibéoer wpds THY eUBelav xpolotv, katd THv Ao kpoUov
ol kareufUvoers kIviioews TV CWHATWY Trpd Tiis Kpouoews dtv elvan
k&BeTtor el TO kowody Eparrropevoy EmfmeSov.
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’ES& 0 tEetaotii wovov pla oAy &mAT meplmTwots, fitor Tiis
KpovUoews UTrd ywviav.

Zoaipa pt ToXUTNTX L plTTETOn UTd yowviav els kaTaxképugov
EAaoTikdY ToiXov (oX. 6-2).

‘H Toyirrns v &vodveTtan els &Uo ouviotdoas, el Ty kdbeTov
Tpds TOV Tolyov v Kad els THY TapdAAnAov Tpds aUTdV v,. 'EVE 1)

Zx. 6-2.
AofYy kpovats.

oUVITTAOA Vg THS TayUTHTOS Tapapével Kol PeT& THY KPOUSIV OTa-
Bepd, 1) k&BeTos ouvicTdoa TaXUTns, HeT& THY TpdoKpoUsty, Aap-~
P&ver THv TRy —v;.

*ETo1 Eyopev:

, v
— Al T ywvlav TpooTThoews:  £p @ = —-

Yy

— A1 ™y yowviav dvarxh&oews: epp= =—€9p0,

—

Snhadh 1) ooaipa &varrndd Umd THY ywviay f=—a. (Tep! Excév-
Tpou Kkpouoews PAéTe els THY Auvapikiy ToU oTepeoy OWPATOS).



KEGAAAION 7
AYNAMEIZ AAPANEIAZ

Al «Buvduels &Bpaveiagy, kaTd THY Bidpkelayv ETTITaYUVOUEVLY
xivjoewv (els Tas Smolas Uméyovtan Ewions GAct i kivfoelrs i
KQUTIUATS TPoX13s), TTPOKAAOUY GPITHEVA YXPAKTTPIOTIKY &TTOTEAE-
opaTa Eml cwpdTwy, T& STroia cUupeTéKouY &g T&S KIVATEWS aUTds.

CEmpé&rns oxnuaTos Telvel v& éon wpods T& omiow xotd ThHY
&mrodTopov Ekkivnoty f Tpds T& £uTrpds kKaTd THY &TToTOMOV TESNOIW
TéAos Tpds T& E6w KaT& THY &méTopov elcoBov Tou OxnuaTos els
KQUTY).

Tpds tEfynotv Tiis tugavicews TGV duvdpewv &Spaveias 6&
Twpémel v& E8eTacBoUv ai ouvbfikan KivAoews els oTabepd * kad elg
KIVN T cUoTHHOTa Avagopds.

7.1 EbB0ypappog kiviels.

‘YAikdv onueiov, &mi ToU dmoiou émrevepyel Siapréds 1 SUvauis F,
Kiveltan UTd Emréyxuvoy Y= F /m opdppotrov Tiis Suvdpews F. Ak
70 gUoTnUa &vagopds, TO oToiov KivelTal OHOU peTd TOU onuelov,
T onueiov BewpeiTon év fpepia, émoptvas év loopporie. ‘H Suvapis
F = my mpémer v& Anpol oxéotv &vtioToryov wpds ThHv:

fitot v& looppoTii uiav &vTiBéTas TTPOS TNV EmiTéyuvotv y KoeTeuBuvo-

* * ATtoAUTws AauPavéuevo, Siv UTTdpyel oTadepdy oloTrna dvagopds, 51T
&g’ tvds Ay IR oTptpeTan Tepl 6 &Eova Tns kal mepl 1OV “HAtov, & "HAtos wddw
TeptoTpbpeTan Tepl TO KévTpov pédns ToU Fadaiou. Mévov cloTnua dvagopds
ouvBeBentvov pt Tov Fahafiav 8& HBUvaTo va Anebfi wpokTiéds €5 «dSpavetaxdy
oUoTnuas, Snhadty ¢ Té oUoTua Ekelvo, els Td Srolov Stv Eupavilovtan Suvdue
&Bpavelas. *Ev ToUuTows £x Tapornpiioewy &medeiybn 8T B1& ToUs ouvrels oxkoTroUs
8i8et &mapkii dxpliPeiav f) Tapadoxf ouoTHUaTOs dvagopds oTadepdds ouvBedepévou
ut THY v s «&BpavelakoU GUGTHHATOSH.

N

evr,
R

B

Qv
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pévny Suvapv &Spavelas (— my) kai vé oynuoaTiln pet’ albrijs loop-
potrouv ovoTnpa (ox. 7-1 ).

F F

Xy. 7-1a.
Advays &Bpavelas kaTd Thy ebBUypappov EmTayuvopéumy kivnow.

*E&v 6 Umroloyiouds yivetan efs 16 ocuptrapacupduevov (KivnTov)
oloTnua &vagopds, TOTE, oUppwvws Trpds THY «&pxfv Tou d’ A-
lemberty, 16 TEOPANUa THs Auvauikiis dvdyetan els TPOPANH TS
Ztorikfis. A oUtd dvloTe 1y Ekgpacis —my dvoudleton Ponbdnriny
Svapug d’ Alembert.

*Emraidn 8t 1) dUvapis &Bpavelas Sév Eupavieron els 1O dxlvnTov
1} oTafepov ocUoTnua &vapopds (dmou TrapouctdfeTal EmITayUVO-
pévn kivnots kai &1 looppoTria), xpnotuomoleitai évioTe S1& THY —my
6 Opos gawouévy dvvauss.

Iapadeiypata.

1. ‘EAikdmrrepov imTaTar ué kivnoww Suoéds EmiTayuvopévny,
date Evrds 15 SeutepoémTeov &moxkTd ToyutnTa 100 km /h. "Amo
ToU EAikotrTépou elploxeTan &vnpTnuévov ué oyoiviov goptiov. “Ymd
Tofav ywviav § s Tpds THY KaTakdpugov looppoTel TO ayotviov
KaT& THv s &vw klvnotv ToU EAikotrTépou;

Ao THis Oéoews ToU goptiou d&yeton ) Buvamts dSpavelag
(=) m -y &vmbétes TPOS THY KaTeUBUvoIy KIVAGEWS TOU EAlKOTITE-
pou (ox. 7-1P). Kar’ orév TOV Tpdtov SnuioupyelTal oUucTnHa
‘Iooppotrias ué duvapotoAUywvoy ik T&dV G = mg, (—) myxai S.

‘H &méyuvois ToU EAikotrTépou UtroAoyileTan &k TiS oyéoews:

Y=—':)_ A y=%m/sz= 1,85 m [s2

‘H yoovia & 8i8eTan &k THis oxtoews:
my Y 1,85

2. Znteitan & Tpocdiopiopds THS peyloTns EmiTayivoens k-
Kivfioews aUTokivhTou Si&k kivnow els Tous épmpoabious, dmiodious
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kai els SAous Tous Tpoyous (1) &vtioTaots kuAloews kal &ipos dos kal
1) ¢riBpaois TAV TreploTpepopévwy paldv Stv AapPdveTat U Syv).

- A N

_ AN://% 6//. zv /Ry
5) ) DO -
Ty. 7-18. Xx. 7-1%.
*looppoTria x5 Tpds oupTapa- *Emitéyuvots txkiviioees
cupduevov aguoTnua &vapopds. aToKiviiTou.

A xphoews TGV oupPoliopdv Tou oyfjpaTtos 7-1 y:
G B&pos ch‘n9K1vﬁ'rou I ’AmdoTacts &Edvwv
N, , Np Qoptia &Edvwv i, k *AtocTdoeis kévTpou Pépous
Ry, Rn Auvduels wpowbdnioews | h  “Yyos kévrpou Pé&pous
TpokUTrTouy d1& T&s ouvlnkas looppotrias al &kdAoubor oytoes:
SFy=0: R —-my=0,
SF,=0: Na—G+ N,=0,
3 M =0 kivnois els dutrpoodious Tpoxous: G-k —my-h—N, - 1=0,
3 M =0 xivnots els dmoblous Tpoxous : G-i+my-h— Ny 1=0.
*Ex Tis TpoTns kad TplTns ES10coews AauPveTan:
R=my,

Gk —mvyh
l

Gi+mvyh
— 0

N,= avtioTof)ews Ny =
a) Kbmow el todg éumpoabiovg Teoyois.
‘H SUvopis TPowbfoews TOU alTokIviiTou SUvaTon v A&Pn T
oAU THv Tipfv pN, (= guvteheoTS TpIPfis), S14T1 Bik pey cAuTe-
paw SUvaptv of Tpoxol 8& dAoBaivouv. Els Tiv dproknv Aormdv mepf-

Trrwoty elvat:

Gk —m h
Rymax = MYmax = H % -
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E€ alrijs TrpokUTrTEL:
m Ymax ({4 ph) =pGk

kal S1& Biaupéoeds S m:

k
Ymax = HE m

B) Kbmoug eic tods dmusbiovs Tooyods.

Eis Ty mepimroooiv altv Rymax= pNp  kad
Gi+ m h i
Rhmax = MYmax = 1 %: Ymax = HE ZT}IH_

y) Kbmas eig 8lovg Todg tooyoads.

’Evrodfa elvan R= R, + R; xad ouveméds Rpax = MYmax = HG
kel Ymax = HE-

AV atokivnTov ué Ta &kdhouba oTotyeia:

B&pos G =1000 kp.

*AtrdoTacts &Ebvwv 1=2,5m

©to1s kévtpou Pépous  i=1,5m, k=1,0m, h=0,5m.
SvvtedeaThs Tp1Pfis u=20,6

(¢€ oarou pg=>5,9 ph=0,3)

TpokUTrTouy T& dxbdrouba &pifunTikd droTeAéopaTa:

— Kivnois tumrpds:

— 1 2 _ 2
Ymax —5.92'5+—0'3m/s =2,1 m/s%

— Kivnois émiow:

1,5
Ymax = 5,9 W

— Kivnois tumrpods kai dmioe:
Ymax = 5,9 m/sz-

Els v mpa§iv duws kal els Empatnyd avtorivnTa péons kKA&-
otws Stv &mavtaTen EmiTéyuvols peyoAuTtépa T@Y 1,5 m /82, Evdd elg
aUTokivyTa &ydovwy Td Splov edplokeTan Tept T& 3 m [s2.

m [s?2=4m [s2.
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7-2 Ilepotpo@ixy kiviolg, KEVIpopbrhog kai @uydkevipog Svvag,

"E&v 81& vrjparTos TTEpIoTpEYwIEY cpaipay, BéXpls STOU ATTOKTNON
SuaAfy kukAIKfY kivnoty Trepleepikiis ToyUtnTos v (0. 72 ) Kad
KOWwpey TO vijpa ) TO &plowuev EAsuBepov &rd TO KéVTpOV TrEPIGTPO-
Pfis — Spws T.X. ylveTar els THV ocpupoPoriav — 1| ocpaipa cuvexilet
v& kvfjTal Umd Ty aUTHY ToXUTnTa Katd THY EparrTopévny ToU
&pyikoU kUKAoU TreploTpo@fis. Aik va &mokAfvn 1) oeaipa &md THY

: v ‘ V(/)
e
a) F)

Xy. 7-2a.
Kevtpoubhos Buvapis: a) Tleprpepikty TaxUtns. B) Tpiywvov TayuTthiTwv.

euBUypappov kivnow kal v& Siaypdyn TeploTpopikny, Tpmel v
Emrevepyti £ alTiis Srapkdds nla SYvapis, 1) dmola kaTeubUveTan i Tig
ogaipas Tpds TO KévTpov TeploTPoPiis Kol dvouddeTan xevtooudlog
dbvautg. “H Buvams oty Exer ds &moTtéAeopa ulav dpdppotrov Tpds
auThy EmTéYUVOLY, THY KevTpopdAov EmTaYuvely ¥, T Héyebods
s UmoloylleTan ds dxorolbuws (ox. 7-2 a):

Kat& Thv xivnow UAikoU onpefov kal Si& THV TroAv HIKp&
yoviav do To Sidvuopa Tis (oTadepds) mepipepixiis TayUTnTos L
peToPatver &k Tijs féoews I els Thv éorv I1. "Ex T&dv S¥o ToXUTTWV
kad Tfis KAeloUons du, oxnuaTifeTon Tpiywvoy TayuTthTwy. ‘H KhAel-
ovca 16 Tplywvov dv. TaploTd TV TaxUTnTa Exelvny, f émola
Kot THY TeploTpopnv de Tpémer va EupavileTal Exouoa Ty SieiBuv-
ow Tiis &xTivos ToU KUKAOU TreplaTpo@fis. “Ek ToT TPIYWYOU TaXUTH-
Tov [ox. 7-2a(P)] Aoyw Tiis pikpds yowvias dg, T6 piikos Tiis xop-
5fjs BUvartan v& Becopnbi foov Trpds T ufikos ToU kukAIKOU T6E0V,
OmoTE AappaveTal:

do,=v - de.
Katémv Siaipéoews 8t dt Trpoxumret:

do, ~ de¢ .
@ ey N Y=o
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A& peTaoynuaTiopoU TpokUTrTouy Sid THY KEVTPOHOAOY ETri-
Téyvvaty SUo Ekppdatls:

ro - ® = ro?

=V -O=
Tr < v V2
v —=—
r

"Evteufev 81’ Epapupoyiis Tiis Bepehicddous E€iochoews Ths Auvau-
«fjs eUploxeTan:

KevtpopdAos duvaps = Mala X KevtpoudAos émitéyuvois
fjToL:

02
Z=mro?=m —
r

Eis 70 (et Tiis n&ing) xivoupevov cuotnua &vagopds, TpETel,
Tpds Snuioupylav (Suvauixiis) looppomias, va Emevepyd] SUvauis
&pavetas Ton kara péyedos pt v KevTpoudAov, AA& &vTiféToV Ka=
TeuBUvoews Tpds THY KevTpopdAov Emitdyuvoty. THv Suvapy ot
Svopdlopev guydxrevroov dvvaury (ox. 7-2 ).

L4

Tx. 7-2B.
Avvams &dpavelas EpgoviZontun kKaTd THV Spo1bUopoV TEPICTPOPIKAY
kivnow (kevtpoudAos kal @uydkevtpos Suvapis).

‘O gopels Tns StépyeTan m&vToTE S1&k ToU UAIKOU onpelou: Tpo-
Keluévou Suws Tepl oTepeoU odparTos, X1 STaApAITATWS SId TOU KEV-
Tpov B&pous Tou O kai ToUTo, 81671 TO Tredlov Tijs puyokévTpou Suvi-
Hews Stv elvon dpotoyeves, dtrws 1o Tedlov Tijs PapuTtnTos. Ev ToUTOIS,
S1&x TOV UtroAoylopdv Tiis Tiufis Tis TapaoTdoews mre®= mv?/r,
@s r Aappdvetal 1 &mwdoTaols TOU KEVTPOU BAPOUS TOU CWMATOS
&md Tou &Eovos TEPIOTPOPTS.

Tlapadeiypaza.
1. Mt Troiov &p1Bpov oTpopdY &vd AeTTTOV TrpETTEl V& TrEPIOTPAPT
¢l kotakopUgou émimédou k&dos pe UBwp, MoTe v& pf) YUveTan TO

Teyvinn) Myyavixn B’ 5 S
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U8wp &md adtdv (o). 7-2Y); (Mfijkos Ppayiovos Tou TrepioTpépovTos
TV k&Bov mepimou 60 cm, péxpl 8¢ ToU kévTpou P&pous Tou USaTos
pecoAafouv &xoéun 10 cm).

z
Ex.7-27. £y.7-28. Tx.7-2¢.
Quydkevtpos BUvauls.  Quydkevtpos Suvapss.  QuydkevTpos Suvapis.

Els v UynAoTépav Btotv Tiis kiviicews ToU k&dou mpéer TS P&-
pos ToU Udaros v& iooUTan Tpds THv puydkevTpov, dnAadh Z=G 1

=mg, v=Vgr=Y0,7x9,81 m/s=V6,87 m[s=2,62 m/s.

_ 60v 60 x2,62
N=Td T 14rn

2. Mt Tofov &p1Buov oTpopdy Trpérel v& TEPIOTPaPT] Coaipa,
B1& vhdaTos unikous 1 m oUTtws, doTe ) Téols ToU vipaTos Thv oTi-
yutv katd Thy émolav 4 cpaipa BiépyeTal 81 ToU yapnAoTépou
onuelou Tiis Tpox1&s Tns v& elvat BirAacta Ths Tdoews, 1) dmola &va-
TrYooeTan els aUTd, STav 1) opaipa SipyeTan S1& ToU UynAoTépou
onuefou Tiis TPoY1&s s (oX. 72 8);

Téotg vijuaTos els To UywnAdTepov anueiov Tis Tpoxds: Z — G.

Té&ots vhparos els TO XaunAdTepov onueiov s Tpox1ds: Z + G.

72+G=2(Z-G), Z+G=2Z-2G, Z=3G.

mo?

otp /min = 36 otp /min.

mr"z —3mg, v=V3gr=V3g-Im/s=543m/s.
43 .
= 6n0DD _ 0 >2< .51‘ otp /min = 52 gtp [min.

3. Tlola # @uUydKevTpos BUvauls, oy &vomrrUcoeTal el TrTepy-
yiov &rpooTpoPifiou 3000 oTpogidv, Ekv TO TrTepUytov Exn Ppos

n

Evr,

N0
e

o

4
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G = 6 kp, pijkog I=600mm xai Td kévtpov P&pous Tou eUplokeTon
els &méoTaoty 1[4 &mO TOV Woda Tou (oy. 7-2¢€); ‘H Tmepigepixd
TOXUTNS Tiis Kopupiis ToU mTepuylou elvan 400 m /s.

*E€wTepikf) BI1&uETPOS :
_ 60v 60 x 400 ~25
~Tmn  m-3000 A0
*AkTis kévTpou Pdpous:

rg=r,—0,751=(1,25-0,45) m=0,8m

n 3000

=730 =730
Z=mr; 02=6x%X0,8%x 105 N=480 kN ~ 49 Mp.

AUThY ThHY Tiuf Tepimou Exet 1O P&pos o18npobpopikol Sx1-
HTOS.

da

s—1=100 ns—1, @2=1002n%2s—2~ 10552

4. Tlola 1) TayUTns TexvnToU Sopupdpou Tis yiis, & dmoios
KiveiTan &l kukAikfis Tpoyias els &mooTaciv 200 km &md Tiis ¢meoa-
velas Tis yiis (béon ynivn éktis r=6370 km);

Kora v mepigopdv ToU Sopugdpou mpémer T6 Pépos* Tou v
foouTan Tpds THY QuydkevTpov:

2 S
7=G, mr" =mg, v="Vgr= V9,81 (6370 + 200) X 10° m /s
v=102V64,5m /s x 8% 10°m [s=8 km /s.

5. MoTomroBnAdTns BiaTpéywv KapumUAny 680U Sidet xAlow
els T6 poTomodhAaTov TéonY, AdoTE els oUoTHHA &vagopds OTEPERSS
ouvbedeptvoy pt 1O poTtomodhAaTov al Eupavifouevar Suvdpers v
icoppotrolv (ox. 7-2 o). Mola A kAlois kad ol ) &vTioToryos Tpds
Uty TaRUTNS;

*Emrl ToU xévTpou P&pous Tou poTtotrodnAdTou tvepyouv TO Pé&-
pos G kal ) puydkevtpos Z, £vd els TO onueiov onpifews ToU po-
ToTro8nA&Tou évepyoUv 1| k&betos SUvams N kal §) SUvauis Tp1Pfis
R =uG.

* *OpbéTepov elven «BUvaps EA§ews Ths yiise, v ToUTols 88 1) Siagopd elvan
&onuavTes.
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"Ex Tou SuvauoTroAuydvou Té&v dx &ved Suvépewy [ox. 72 ot
(B)] mpok¥mrrer &1 N=G kai Z=R (=pG).

'E&v of R kal N ouvteBouv els plav xownv &vribpaciv A, of
Tpels duvdpers G, Z xal A Trpémer v eUplokwvren Ev looppotia kal
1 yovia KAloews wpokUrTel &k Tiis oyéoews:

spo=o ==t
G G G

*Ex Tiis oxéoews Z= uG xal & Tijs &xTivos rs ToU KévTpou Pé-

pous ToU oucThpaTos (68nyou kal poTomodnAdTov) TpokUTrTEL:

mv?
——=Hhmg, v="VYugrs.
»,’ s
( ? t 1
— P4 R / ! A
2 K )
777777%" 77 6 1
1\ i
L \g
N z
Na
<) 8 -
Xyx. 7-2 ot. Ex. 7-2¢.
MoTomo8fiAaTov &l EmimréSou AbroxfvnTov tmrl EmimréSou
KAUTIUATS. KAIUTTUARS.

6. TTofov elvar TO Splov TayUTnTos EVavTi &vaTpoTris kai dAt-
offjoews cUToKIvTOY, TO omoiov kivelton &l dmimédou kapmUAng
850U (&xtivos xaumuAéTnTos T) (o). 7-28);

Emradty 1) Suvaus Teipfis petafu Tpoydv kal dBooTpduaTos
2vepyel s xevTpopdAos duvans, ai cuvbiikan looppotrias, &v h elven
0 Tyos ToU kévTpou P&pous &md Tou 6800 TpwuaTos, AappévovTal

aos EEfis: ,
v

ZFx=OI m_r—_'Ri_Ra=01
SF,=0:  N—G+N,=0,
2
mv -h—Na-a—l—G%:O,
>M =0: .
mv

-h4+ N, -a—G—(21—=0.
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a) Taydtye dvatponis.

To 8ptov TayuTnTos &varpoTriis &miTuyydveTtan, Stav TO ¢op-

Tiov ToU towTeptkoU TpoXou yivn undév, fitor Ny = 0. Els v Trepf-
TTwoly aUThY &k Ths TeAeutadas E§iomoews Aaup&veTo:

morzhax

a
-h=G-—2— kal

‘/ a
Ymax = ﬁgl‘.

B) Taydtns dAebrioews.

’OMotnotv Eyxopev, 6Tav R= puN. Téte & Tiis mpooTns 610>
OEWS TTPOKUTITEL

2
Umax

=R +R,=p(N;+Ne)=pG xal
Umax=vm-

AV arokifvnTov, &mmooTdoews Tpox@y a= 1 m kal yous kév-
Tpou Pdpous h=0,5m, 1O &moiov kiveltan Siarypdpov KauTUAnY
&xtivos r=20 m (p=0,6), ol épraxal TayUTnTes elvan ol €6 :

—(BAaylomn) ToxUTns &vaTpoTriis:

Umax = ’\/ZXIT X 9,81 % 20 m/s= 14 m/s= 50 km/h

—(BAayio) Toyins SAiobnoews:
Vmax= ¥0,6 X 9,81 x 20 m /s = 10,8 m /s = 39 km /h.
O& mptmel tvtaUfa v& onpetwdii 8Ti TO péyedos Tiis Buvduews,
v dtrolav &oxouv ol Tpoyol il ToU é8ooTpwuaTos, EapTdTan Kai
& TS yovias kKA oews T&Y Tpox&v 6 Tpds alTéd, TP&yRa ToU KaTd
v Siepetvnoiv ToU TapadelyuaTos Btv EAfipbn U’ Sy,

7.3 Tevikf] mepintoois.

’Edv &l owpaTos, 16 drrolov Sy pgel KAUTTUASYpOupoY Tpo--
X1&v, &rds Tiis xevTpouddou tmitayUvoews tppaviletar Emitéyuvos
kard T dparrroubvny Tis Tpox1ds, TOTE, els oUoTnua &uagopds,
TroU TrapakoAoubel T kivnow Tou cwuaTos, Eupavitovton dUo Suvd-
uers &Bpavelas &vtioToikor pds Tas Suo EmTayivoes. Al Suvdues
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&Spavelas perd TV UmoAolmwy Suvdpswv &roTehouv cUoTnua U-
proxopevov év looppotria. TTapdSeryna &moTeAsi 16 oxfjua 7-3.

a)

Xx. 7-3.
Auvdpers &8pavelas els Thv yeviknv TepiTTwoty (b = katebBuvors tmTayUvoens).

Tdpa dSAioBaiver &l kaptUAns Tpox1&s pE kaTeUBuvoty mpds T&
k&Tw. "ExTéds TGV Kal els Td oTabepdv oloTnpa dvapopds Urapyousidv
Suvdpewv G kal N, rpémer S1& Ty Errlteuliv looppoias [ox. 7-3 (a)]
v& Eppavifeovton el kivoupsvov petd ToU oduaTtos ouoTnpa &vo-
gopds, af fmTayivoes (Bpamroptvn EmiTdyuvols ¥ kal kevTpopdAos
tmtéyuvols ro?=v?[r) o5 kat al &vTiBérws Tpds alrds kKaTEUBUVS-
uevan Buvapels dbpavelas (— ) my kol mo?/r [ox. 7-3 (B)].




KEGAAAION 8
AYNAMIKH TOY ZTEPEOY ZQMATOZ

‘H Auvvapixty Tou UAikoU onpefou foyler émriong Si& orepedt od-
Hoeret, T& dtroia dkTeAoUV kivnow mrapadAfdou peTapopds, KaTd Tpoo-
tyyrow &t loxUet xal Stav 1) EmimAdov Eupavifopéun oTpogt) Trapa-
pévn oxeTikdds pikpd. "AvTiBéTws Sid onuavTikAv oTpopiv o Paot-
kal Siapopal peTafU Tis Auvanixiis Tou UAkoU onpefou kai Tiis Auva-
MIKTS TOU OTeEpeoU owpaTos Trpémer v& AauPdvwvron U’ Syw. Elg
T& &wbueva & TrepropicBddpev elg Thv EmrimeSov kivnow.

8-1 Meragopa.

’ETreidn) kT’ aUTOV TOV TPOTTOV KIVAOEWS TOU OTEPEOU CUWHATOS
al TayUTnTes SAwv T&VY onuelwv Tou elvan Toon kad of &k Tifs Embdpa-
oews duvduewy tmiTayUvoels 8& elvar kal adral oo, 8& loyuouv fv-
Tauba dos kai els THY Auvapikiiv Tou UAIkoU onuefou:

— 1) BepeAiodng EElowots Tiis Suvapikiis: F=m-y,

: 2

—kal Six v kwnTIKNY Evépyeiav: W=m - 07

8-2 Ileprotpoeii.

Kot v meproTpopiiv ocopartos mept &ova O (o). 8-2) T&
oTolyeia pé&dns my, m,, my, . .. T& omola kelvton els &mwooTdoes ry,

Zx. 8-2.
MeproTpopixty kivnots owuatos.

Ty, Ty ... &mwd ToU &fovos meploTpofis TOU gwpaTos, Exouv tv yéver
Slopdpous TEPIPEPIKAS TAXUTNTAS Uy, Uy, Ug, .« . . = F)0, T30, Tg0 . . .
T& ard oTorkeia palns UploTavton &v yével Siagdpous Tepipepikds

N
3
= &

Evr,

o



72

EMITOKUVOEIS Yy, Yoy Yay - - - = T4€, Tof, T4E. . ., STV TO oddua eUplokeTon
UTrd TV Emidpaciv Suvduewv: (e1) ydviakd ETiTéyuvols TOU owpaTos).

a) ’Enrayvvouévy mepiotoopixy xivneis oduarog.

(Oepshiddns ESlowais Tfis Auvapikiis S1& THY TEPICTPOPHV).

Eis v &oppaociv Tis Bepediddous E§1ocdoews Tiis Auvauikiis Sik
TV peTagopikiv kivnow &uti TGV &’ tk&oTng TV OTOIXEIWSEY
ualdv Spwoddv duvauewy:

Fi=my,...
Tifevtan af pomral Twv ds TPSs TOV &ova TEpIoTPOPTis:
M;=F;r,=m,y,r, = m,rle..

‘H &Bpoicts (GAokApwols) TGV CTOIXEIWS@EY CTPEPOUTEY po-

&y dM SAwv T&V oToIXE1wd&Y palddv dm 5iBer:
SdM = [er’dm = ¢ [ r2dm.

T € SUvaran v& Te6f] &xTds ToU oupPdou Tiis SAoKANpPCEWS,
51611 elvan 81° SAa T& onueiax 1O auTd,

[ dM elvan ) &ml ToU odpoTos cuvoAikdss E§aoxouuévn oTpé-
gouoa poth My ki fr2dm elven ) goms) ddpavelag udline, ) dmola
oupPoAileTar 81k ToU J.

‘Eropéveds 1) Bepehicddng EEfowots Tiis Auvapikfis AapPdver Ty
pop@riv:

*

M1=J'8

Kot v oUyxpiow Tfis E§iocdoews adriis pé Thy Eppaoiv Tijs
BepeAicodous E§lowoews Tiis Suvapikiis F=my Six v HETAQOPIKAY
kfvnow mapaTnpoUvTan T& EEfs:

— &vTi Tiig Suvdpews F Tifeton # oTpépouca pord M, ,

— &vTi Tiis udgns m TideTon ) porrn &Spavelas (&ing) J,

— vl Ths FmTaUvoews ¥ TifeTan 1) yeoviaxr EmTéyuvoIs €.

‘H pomd &dpavelas [ridm Exkppdleton:

—¢els 16 ovotnpa SI ué T&s povédas kg - m2,

2

—¢gls TO cUotnua TS pt T&s uovddag k% - m?= kpms?2.

* Els Tv Srarimrwoty oy UroTifeTan 611 6 &Eeov TePIoTPOPTS elvan oTaBepds,
&g loxver My= —;T (Jo).
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Els v dvwTépw ixepaotv Enpavileton xoboapd 1) &vemdpeia
Tou TS (TexvikoU cuoTtipaTos). Eis Tov x&pov &vev PaputnTos 6&
fito & B&pos =0 kp, &MA& 1) pa&la kol # potrd) &Spavelas 8& Siete-
pouv TAS TIPES TWV.

Eis povdSas, moU cupPipdlovron mpds o SI (Siebvis cUoTnua),
T6 M, 8i8eTen els Nm, T 8¢ € els s—2. *E€ ait&v TrpokUTrTel S1&x Thv
s &vw oytow 7 Elowois povddwv:

Mt =] g,
Nm=kgm? - s—2=kg - ms—2m= Nm.
Hapaderypa.

Mofav yoviexkfv TaxUtnta dlvaron vd Trpoodidon oTadepd
otpépouca poth 3 kpm €ls opdvBudov potriis &8paveias J = 3 kgm?;
Metd mdoov ypdvov (81 kxivnow & Tiis fpenlos) mepioTpépeTat
& opdévBuros pt 500 o1p /min ; (ZTabep& oTpépouca potrty Exel G
&moTéheopa Spaddds EmTayuvopivny TrepIoTpoIkiy Kivnow).

Adoug:
M;=3kpm=29,4 Nm :
£= l}‘—= 22—’4 §—2=9,8 52,
t=—= 592; s=5,35 5.

B) Komruxy) évégyeia.
’E&v el THv oxtow:
02

Wm—2—

Angbii § kvnTixd) dvépyeia wds tkdog oToIKEIBOUS ué&lns dm kot
&vTikaraoTodf] T v Sid ro, TPOKUTITEL

W= f——dm——frzcozdm——frzdm,

W=]

2
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"Ev ouyxploet pds ThHy kvnTixty dvépyeiav Tiis veTagopds eloép-
XETOU:

— &l Tiis u&lns m WEAW 1) pomt) &Spavelas J (ds Tpds TOV
&Eova TreploTpogiis),

— &vTi Tfig TayUTnTos v 1) ywviakf ToyUTns o.

2
‘H tlowois povddwv 8ix v W= —(;— elvar :

J=kgm?s—?=kgms—2m=Nm=1J.
‘H #gicwois povadwv elvar ) adTty ds dvwTépw, 8161t Nm =],
vd o kal & Exouv Tas aUTas diaoTaoels (s—2).

Iapaderypa.

TMofa 1) kvnTikd Evépyela ToU o@ovdUAou ToU Trponyoupévou
Tapadelypatos (J = 3 kgm?) &1’ &pifudv oTpopddv 500 otp /min;

Adowg:

2
W=1J--= % X 52,42 kgm? s—2 = 4119 J = 420 kpm.

8.3 I'eviki) nepintwolg tmnédov xavijeemg.

’Edv 1) yeviki) mrepiTrTois Emimédov kiviioews Bewpnbii dx olv-
feols WS RETaPOPIKTls Kwnoews pé ToxUTnTa v (THY TOU KévTpou
u&ins ToU owuaTos) kal uids TEPICTPOPIKTS UE ywviaxhy Taxi™ T o
ept &Eova Siepydpevov Sik TOU kévTpou padng, 1) KivnTik Tou dvép-
yeia tooUral pds 6 &dbpotoua Tis kKiwnTikfis bvepyelas Tiis ueTapopt-
Kiis kol THs TEPIOTPOPIKTS KV oEWS, SNACST:

mv?

(Dz
W=—-+i5

&mou: J elven ) potrd) &Bpavelas ToU cwuaTos dx pds &Eovar (ké&-
feTov &l TO ErrlmeSov Tiis xiviioews kal Siepydusvov Sik ToU kévTpou
uélns ToU oTEPEOU).

8.4 Porai ddpaveiag xal al petadd tov oyfocis.
a) Ponal dbpavelag amAdy cwudrwy.

Ak 16 UAikdv onuelov foxvet J =0, 81é11, &véd katéygel p&lav,
OTEPEITAL YEWHETPIKGY BlaoTdoEwy.
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’E&v 16 UAikdv onpeiov ebploketan els &mdoTacw r &mwd Tol
&Eovos eptoTpogiis i v ) udla ebplokeTan karavepnuévn &l &rel--
pws AetrtoU Saxtulou durivos T, 1) poTrf) &vTioTdoews elvan J = mr?.

Els v Trepimrwotv Tfis kat’ dykov kaTavepnuéung uddns, mwpé-
a1 v& ylvn i8iaxdtepos UroAoyionds Tiis porriis &Spavelas.

apadeiypata.

1. Kofhos xlAwdpos.

A& koThov kUAWSpov fi poTrt) &Spavelas TrpokUmrTer §1” GAokAnpd-:
OEWS TGV UEPIKGV POTIdV &Bpaveiag s dxoloubuws (o). 8-4 ):

Xy. 8-4a.
TMpooSioptouds Tiis poriis &Bpavelas xofAou kuAlvBpou.

‘O els T oyfijua Sixypapuiodels oTorxeiddns cwAnv Exel uaGov

(= muvéTng X Sykov):
dm = pdV = pldA = pl - 2nxdx = 2rplxdx
xal poriyv &Spavelas:
dJ = x2dm = 2rpl - x3dx.

THv ouvoliky potriyy &Bpavelas ToU cwAfivos Tokéwy Totye-
B&TwV AapBdvopey 81° SAoKAnpdoens THS TapacTEoEws petabl Tév
Oplwv x=r, kal x=1y:

r
* 0

X=TIy T .
4 —
J= fdJ — 2mpl f x%dx = 2npl XT = 2mpl —r4—"
X=T3 Ty g . .
Ak vé eloay 67 els THy oyéow abmiv § p&la m=pn (r,—r,) 1
ToU kUAvBpou, &TTaITEITA MIKPOS METOOXNHOTIONOS ¢
J=% pr(r—r)l-(ri+r,)=05 m(r+r ).
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"Ex Tfis oxéoews aUrfis mpokimrTouv [ox. 84 B (a) Ews (8)]
@S HEPIKOL TrEPITITAOOES:

KUAwdpos (TrAfpns) r,=0,r,=r, J=0,5 mr?
KoiAos xUAvSpos (fj kai cwAtv
TOYEWY TOIXWHETWVY): J=05m(r+r)).

AaxkTUA10§ OYETIKES AETITOU TOIY -
notos (oTepdvn opovdUiov):

r4r
Im= % J ~mrd,
AaxTUMos &melpas AetrTos: ry=Ty,=T J= mr2
a) §) 7) d)

%

¢)

Ly. 8-4B.
TMapabdelyuara &TAGY owpdTwv:
«) KuAwbpos. P) Kolhos xUAwSpos. y) Aemrtds Saxtihios. 8) "Areipws Aemrtds
BorcTUAI0S. €) Zpaipa. oT) KofAn oeaipa.

2. 2paipa.

*Evtadfa kot T Bie§arywynv ToU UtroAoyiopolU Si& Thyv €d-
peow Tis porils &bpavelas AauPdvetan U’ Syw 8L T& oToIKEl™X
nédns elvon petaPAnTou prkous. ‘H opaipa Becopeitan 871 &roTehelTan
&md ororyeiddets kuAivdpous (o). 8:4y) ut Emipdveiav Pdotws my?
kal Oyos dx, moU Exouv &nAadn Sykov dV = ny?dx. ‘O oToryeid-
8ns alrds kUMvBpos (dxTivos y) Exel porrfv &Spavelfas:
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2

Y dm=Y sav= Y rovidg — P e

dl = 5 dm 5 pdV = 5 npydx—Tydx.

‘H ouvoliki) poT) &Spcxve{o:g Tiis opalpas elvan:
J——ng—— y‘d — S(rz X2)? dx,

gls v omolav 1 07\OK7\T]pCOO'lS ékTelveTon &d X =—r péypt X=-T.

wr—]
Xy. 8-47.
TTpoaBiopiouds potriis &bpevelas opaipas.

Xé&pw elkoMas 1) dGAokAnpwols &xTelverar pdvov &md x =0 péxpt
x=r kal £To1 AapPévetar 1) potrty &Spavelas Tou Amopauplou, & Tiis
dmolas 81& SimAaoiaopnoU TpokUTTEL §) poTrd) &Spavelas dAokArfipou
THs opalpas. ‘O mepaitépw Umohoylouds, B’ &vamTUgews ToU Te-
Tpaywvou Tou Srwvipov, 5ide:

J=mp [r‘fdx—2r2fx2dx+frx‘dx]=
1]

=np [r“-x—2r2 + = 5 ]_npra[l— 3—|— ] 1—851tpr

‘H p&ta Tiis ocpaipas éxppaleron 81 Tiis oyxfoews m=pV =

=p % r3, Paoer Tiis omolas peTaoxnuaTifeTon 1) Ekgpacis TS po-

Triis &dpaveias els TAV:

ko TEAIKGS TTPOKUTITEL:
J=0,4 mr2
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3. P&PBos ds Tpds Eykapoiov &Eova oTpogiis.

“Eva oroiyeiov udlns Tiis p&pdou dm = pdV = pAdx, 6 Smoiov
euploxeron els &méoTaov x &mwo ToU &fovos oTpogtis (ox. 8-4 8),
gxer potnv &Spavelag:

dJ = x3dm = pA - x%dx.

Eqv 6 &Ewv eUpiokeTan els TO &kpov Tiis p&Pdov [ox. 8-4€ (a)],

ToTe loyUen
!

x3 l 13 l2
=pASX2dx=pAT =pAT=m—§—:
o
o]
émou: pAl TapioT& THY pdlav Tiis p&Pdou.
[
- dm a)
EL_ A fo— -1
e x oL 5) '
MR
- | I
| .
Ix.8.48. Iy.8-4¢.
Tpoadioptonos potriis d8puveios STpogh p&PSou mepl &fova: ) *Afwvy
p&PBou o Tpds Eykdpoio. dfova oTpogfis els T& épas THs p&PSov. B) "A-

§wv oTpopiis els T péogov THs pdPSou.

*Edv & &Eeov oTpogtis eupiokeTan els 1O péoov p&PSou [oy. 8-4e
(B)] né&Zns m xai unkous L., TOTe TO fuwow THis poiis &Bpavelas alrriis
THis p&Pdov iooUTan Trpds:

J _m (Lj2)?

- =73 3 kal ouvemrds J=m —-

B) Zxéoeis peTakd gomdv ddpavelas.

— IpdoBeots xal dpalpeois gomwy ddpavelag.

Ai pomrai &bpavetas BuvevTan va pooTefouv fi vd dgoupedoiv.
*Etor .. f) potr) &Bpavelas évds &k TepioTpogfis ohuaTos i KoIAS-
Ta SdvaTar va mpoxkiyn s Slagopa T&HY pomrddv &Spavelas SUo
TAfpwv cwpdTov, d§ Ba Sexbi kal Sik T&Y SYo dxoloubwy Tapa-
Seryudroov.
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Hapadeiypata.

1. AaxtUhios [oX. 8:4B (B)]:

IJ=J,-0,=05(m, ' —m,r!).
Mt m = pV, SnAabty S1&x my = pir} & kal m,= plr! © TwpoxUTrTEL:
J=05pm(ri—rt)=05plt(r—=r:)(r+1).

Emeidh) 88 my—my=opln (r'—r!)=m moplord Ty p&lav
ToU SoxTuhlov, 1) potrf) &Bpavelas Tou 8ideTan Pdoer TV dvwTépw
TOoU TUTTOU:

J=05m (r:41).

Elvan wpogavis &1 1) potrd) &Bpavelas ToU SoxTuAiou elvan peya-
Autépa &md Thy potriiy &8paveics ToU WAfpous kuAvBpou — tav ai
n&gon kai Tév BUo elven Toat — 81671 ) adr) ToodTns pédns m evpi-

oxeTal el TOV SaxTUAlov kaTaveunpévn els peyodutépav &mdoTaciv
&md Tou &Eovos oTpogis.

2. Zpaipa pé LOWTEPIKNY OUYKEVTPIKHY OQAIPIKNV KOIASTITA
[ox- 8:4p (eT)]:
J= Jl_ J2=0,4 (nl1 I‘:—m,l‘: .

M& my=p % r; xat my=p % r} TPOKUTITEL

J=0,4p4Tn(r:—r: ).
Emeidn 8¢ 1) p&la Tiis xolAns oealpas elvan m; —my=m=
=p4Tn(r:—r:), #meTon : p%= r:I—nr: kad
J=04m ;:: :

— Oedonpua tod Steiner.

A& Tiis Epappoyfis ToU OewpriuaTos ToU Steiner EmiTuyydve-
Tou & THs potriis &Bpavelas dx pds &fova 1...1 (J,= [x'dm )
6 Umoloyiouds Tijs potriis &Bpavelas dg Tpds &AAov &fova 2 ... 2
{(J,=[x'dm ) mapéAiniov mpds Tév Tp&dTOV (0X. 8:-4 oT). ‘H
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¢E&pTnols TGV dUo pomrddv &bpavelas elvan 1) dxdAoubos:

2=f x! dm=f(x1+a)2dm=fx: dm+2afx1dm+a2fdm
]y S m
2UVETTES:
Smou: S elvan 1) oratixg gonn* TS n&gns s wpds Tov &fova 1. . . 1.
’Edv 6 &fwv altds elvan xal kevTpoPapikds &fwv Tou owparos,
TOTE ) EKPPATIS TOU UETAOXTHATIONOU s TPos TapdAAnAov mpds

1) 2)(a)
a

Xy. 8-4 or.
‘O kavov ToU Steiner.

aUTov &fova a. . .a &wAomrowiTan. "Emweldd f) oTaTikhy poTri) ds pds
kevrpoPapikov &fova elven S;=0 (51611 BAat ai OeTikad kol &pvnTi-
kal porrai 4 xdm &\AnAoeEoudeTepouvTat), EmeTanr STi:

Jo.=Js+ mo?

‘Etropévas f potry é8pavetas dos mpds TuySvTa d§ova AapPéveTan,
2&v els THyv pomriyv &dpavelas s Tpds &fova Siepydpevov Bi& ToU kév-
Tpou Bdpous kal TapdAAniov Tpos TO &pYIKOV TPoaTERR TO yiwd-
pevov Tiis pé&dns ToU owPaTos ETri TO TETPAy wvov THs &Aoo T&oEWS TGV
8Uo &Eovav (Bewpnua Tou Steiner). Ex ToU kavdvos ToUTou ouvée-
yeTar ST

‘H pomh) &Bpavelas Js s Tpds &Eova, ToU SibpyeTon &md TS
kévTpov Pépous, elvar 1 EhayioTn duvarn.

* Els Tv oTaTikiv potrhyy ) &mdoTtacts Tiferan els THv wpdTny Slvay, vd
S1& THv pomnv &Spavelas elg THv SeuTépav (TrpwToPdbuios kal BeuTepoPdBinios por).

APy

Evr,
3, €

o

AoV
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Iapaderypa.
ZnTeiton v& Umohoyiodi # potrd &Spavelas udlng Tou els TS
oxifiua 8-47 eixovibopévou SiatpriTou Siokou, Tou &rmrofou TO T&XOS

elvan 10 mm.
D=570mm &, r=ry =75 mm,

a= 175 mm.
YAwdv: Xédvy pt y=17,9 kp /dm?.
(p=17,9 kg /dm?3).

Ly. 8-4¢.
A&rpnTos Slokos.

Adog:
1. ‘O 8foxos AcapPovépevos s SoxTUAlos (xwpls Tas &més):
m=pln (R2—-r?)=79%0,1n (2,852—-0,75%) kg=
=2,48 (8,12 -0,56) kg= 18,75 kg.
J,=05m(R%2+r?)=0,5x 18,75 (8,124 0,56) kg dm?=

= 81,4 kg dm?2
2. Al émal.

‘H uefwais Tiis uagns Adyw mds omijs:
my, = plnrf, = 7,9% 0,1 ©: 0,752 kg = 1,39 kg.

— TToAik) potrfy &Bpavelas s Tpds TO kévTpov Tiis OTriis:

Jp=0,5 mr{ =0,5% 1,39 0,56 kg dm?= 0,39 kg dm2
— Potfy &8pavelas s pods Tov &fova oTpogfis:

Jo=Jp + ma?= (0,39 + 1,39 x 1,752) kg dm?=

= (0,394 4,25) kg dm?= 4,64 kg dm?.
3. Ai&Tpnois Sloxos:
J=J,—3],=(81,4-3%4,64) kgdm?=(81,4—13,9) kgdm?=
= 67,5 kg dm? % 0,68 kgm?.

Teyviery Myyavixy B’ 6

ey,
B
a =~
E e

e

o
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y) ’Axtic ddpavelag.

E&v 8An 1) pda m ocwpatos Bewpndiy ouyxevTpwpévn els Eva
onueiov, Tou &méyer 1 &md Tov &ova oTpoeiis, daTe TO onueiov kai
16 odua v& Exouv THv alThv potriyv &Spavefas, SnAadn:

J=m-i? xaol i=\/—J—
m

| &méoTaois i koAeiTan dxric ddpavelas. Twal Tiis dkTivos &bpaveias
elvan:

0.5 mr?
— 81& kUAdpov i= ‘\/0,5 o~ 07r
m
— 81& Koidov kUAWSpov i 2 07)(r'+1)
— 81& AetrTdV KoTAov KUAEpov 1%y

— & &melpws Aemrtdv BoxTUAlov i=r.

*§) Pomy) talavrdoewg.

Els Tt\v unxavohoyiav xpnoipomoleitar dxdun 1 vwora Tiis gomijs
radavrwoesws T pondjc alwprioews GD?2, dmrou G elvan 16 Ppos kal
D 1) SikpeTpos &Spavelas. ‘H oxtois Tng ut Thv portriiv &Spavetas elvan:

mmm € (D) OD
g \2 4g
Suppwvws Tpds Tas uovadas Tou AeBvoUs cuoThucTos, TiBeTou:
J els kgm? kol GD?2 eis Nm?2.
Av eloorywyfis Tou kp ds uovéSos Suvéuews mpoxUTrTer:

GD?
I = 4
kgm?  kpm?

*e) ’Avaywyn) ponmdy ddpaveiag.

’Edv pbow &Eovos xwricews mpdkeitan v dmitayuvBouv p&la,
ai dmoicn TepioTpépovTal UTTS Siadpous &v yéver &piBuols oTpopddv,
TéTe mpémer al pomal &dpavelas TGV pagdv oy va dvoyBolv
el T&s oTpopds Tou &Eovos, Tou Bider v kivnow. *Emaidy 8¢ f kivn-
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TIKN fvépyelx TAOV pal@v TTapauével oTabepd, ToTe & Trpérer v foyun:

Jop _ J,0

W=—5 2

kai ouvemrds AappaveTal:

I, _(m1)2 _(n1 )2_ .
T, \e,) T\ ) T
Smou: i elvan ) oxéols neTaBooews peTafu TGV dvo dEdvwy. O& Trpéet
v& tvBupoUueda &1 els TOV &GEova pd Tov neyaAUTepov &pi1fudy oTpopdv
&vuTioTOIXET T) HIKpOTEpa poTry &Bpavelas, Eme1dh ) kivnTikn Evépyeia
Tapopével GPeTEBANTOS.

A& pnyavas kal fykoaTaoTdoes, eis Tas dmolag Udpyouv TeEpI-
oTpepopevan kai eUfuypdupws Kwvoupeval pu&gon (T.X. Epycdeioun-
xavaf, petagopixai fykaTtactdoels K.AT.), fvioTe &ranTeitan ) Ekppa-

Iy. 8-41n.

TMporypaTikd pada xal udba ovyxploeos:
a) Oewpouptun s onueiov. B) Oewpoupbvn ds Exovoa popenv SorTuhiou.

o15 ThS EmIBpdoews TGV TepIoTPePopéveoy Habdy uéow WdS aUyKpl-
TiIKfs pédns, 1) émola xweliton elbuypduuws. ‘H udla ouykploews
— onuetaxs) [ox.8-4n ()] A daxrvdioedns [ox-8-4n (P)] — duvaTan
v& BewpnfBf ouyxevTpwuévn els &mdcTactv r &wd Tou &ovos mepi-
oTPOPiis OUTwWS, DOTE 1) TEPIPEPIKT TNS TOKUTNS O va& {ooutan
Tpds ThHy TaxUTNTa v THS eUBUypduuws Kivoupévns u&lns.

R . ©? v2 r2m? . .
Ek Tiis: J S =My =m, 5 gmeTat:

m,=—-
v 1‘2
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‘H udla ouykpioews looUtan pds THy TpayHaTIKNY udav Tou
TEPICTPEPOUEVOY cwpaTos, OTav r=1i, fitoi, Stav | &mwdoTaots r
looUtan Tpods TH dxTiva &Bpaveias (oy. 8-4 n). "AvTioTpdpws, évioTe
elvon okdémipos 1) E&kppoois Tiis Emdpdoews eUfuypdupws Kivouptuns
B&INS M péow TEPICTPEPOUEVNS MALNS ouyKpicews (ouykevTpwuévns
els &mdoTao r &mo Tou &Eovos meploTpogiis) i Héow Tiis &vTioTol-
Xou potriis &Bpaveias ouykploews J, :

Jo,=m - r2
*Egapuoyai els T& Tapadelyuara 4 kal 5, ol 8iSovTan kaTwTEpW.

Hapadeiypata.

1. Tlpoo8iopiopds Tiis TEAIKTS ToyUTnTos Siapdpwv cwudTwy,
T& drroia kUAiovTan &l KexApévou tmirédou (o). 8-4 6).

7

Qo-
N

Xyx. 8-40.
Kexpévov ErrimeSov:
) ‘YAwkdv onueiov. P) Zeaipa. y) KUAwdpos. §) Tpoyds.

Suppcves Tpds Ty &pyxmiv Siatnpricecss Tis Evepyetas, 1) 8U-
vauikr évépyeix (pd Tiis evéplews Ths kwhoews) TrpémEl v& peTa-
Tporrd] elg KIWNTIKNY EVEPYEIQV PETAQOPES Kol TreploTPORTis TOU aco-
HorTos:

%\)2 47 %2 = mgh
« J=0, “‘2"2 = mgh, v =V2gh.
p) J=0,4mr? J —(;i = 0,2 mr?n? = 0,2 mv?,
0,5+ 0,2) mv? = mgh, v=7V1,43gh.

2
y) J=05mr, J "’T = 0,25 mr¥e? = 0,25 mv?,

(0,5-+0,25) mv?=mgh,  v=VI,33gh.
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2
8) J=mr? J QT = 0,5 mr?w? = 0,5 mv?,

(0,54 0,5) mv?=mgh, v= Vg_h

2. ‘O o@bvBulos HETaQOpIKis pryaviis Tpémer va &mobidn kork
T Sikprelav peIOoEwS TGV oTpopddv Tou, &rd 360 eis 330 otp /min,
€pyov 1500 Mpm. TToicn Trpémrer vé elven al SicoTdoels Tou ogov-
BUdov, E&v 1) Tepigepikn) TayUTns els THy péony &kTiva ry Stv
Tpémer v& UmepPadvn T& 75 m [s kal f) oxéois méyous Tpds TATOS
ToU SotuMovu elvan 2: 3 (p=17,85 kg/dm3); TMooov &méxer #) uéon
bxTis rpy &mo TV &kTiva &Spavelas i;

AW =5 (at—a),

n Tn
0, = —~=37,T5"2  @©y=—2=

30 30
1500 Mpm = 14 715 kJ = 14,715 10 J.
2AW 2% 14,715 x 10°

= 34,54 =351,

= 2 — (] 2
J= ol — ol =11 = 1192 kgm?= 0,128 x 108 kgm
u 15
Uyp =T ®;, Iyp= 0‘)’1“=37—’7m=2m.
] 128x 108 .
m= o 2 kg=32000 kg,
m 32000
—_— e = - S — 3
Vv 5 785 dm3 = 4070 dm3,
_ V. 4070 - )
= mrn X 20ndm = 32,4 dm?.
A=s-b=%b2, b=V—g—A=V1,5><32,4dmz7dm,
2
s=Tx7dm=4,67dm.

‘Emoptvads ai SiaoTdoels . Tou opovBUAou Tpémer v elvan pe
aTpoyyvAeuptvous &pifuols ai EEfis:
b=700 mm, s=470mm, D,=4470mm, D,=3530mm.
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‘H oUyxpiots petal i kad ry 518e1:

i=0,7 I/r: +r; =0,35 VD:—I— D; =0,35 V4,472 + 3,532 m =
=0,35¥20+ 12,4 m = 0,35% 5,7 m = 1,995 m,
fiTol TPakTIk&S 1= rp.

3. "AvuywTikdv BapoUAkov kivel gopTiov 100 Mp ué TayimTa
kaB68ou v= 1,6 m /min. ‘H pom) TohavTwoEws SAwY TGV TEPICTPE-
opévav Teporyiwy dvnyuévn els Tov &fova ToU kwnTipos (n= 730
otp /min) elvor GD%=40 kpm?.

TMola 4 kavn T Evépyela TGV pagdyv, Tola #) Bidpkelx Tedrioews
kal Tofa 7 Siadpout| TednoEws, Eav 1| oTabepd potrh) TEdHoews (&vn-
yuévn trmrions els Tov &ova ToU kivnTipos) foodTtan Tpds My = 38
kpm;

mu? w?
We=——+15
o=1,6m min=00267m s, o= "'3_?0 1= 76,5 s-1
2
m=100t, J= GTD= % kgm?= 10 kgm?.
0,0272 76,52

W=100x 10%x

5 + 10 x 5 ]J=(36+29200)J,
W =29 236 J = 2980 kpm = 3000 kpm.

*E€ arou yiveran Eugavés, Trocov pikpdv EmiSpaociv Exet 1) peydin
u&Za Tou goptiou, Adyw THS UIKPAS ToUTNTOS Kwiioecs Tns, els TO
ouvolov Tiis xivnTIkfs évepyelas. TTpoxTikds 7 émidpacis Tns Slvaran
v& Trapaelphii.

*Ex ToU Epyou mednioews W kai Tiis ioyxUos medrjoews Py , P&oet

P(v)

(5)

4

Xy. 8-41.

‘H & tmeavelas TapdoTacts Tou Epyou Tedrioews W = % tg , v &vmicTor-
v

xfor wpds Ty SiaSpoutyy webfioews s = > tg -
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Tiis oxéoews ik ThHy OSpaldss EmiPpaduvopbvny kivnoty, UtoAoyile-
Tou 1) Sidpketa Tedfoews ty (o). 8:41) dog k&TwhL:

W=PB£=MB c @ - ts

5 5 Sfev:
__2W  2x3000
‘H SiaBpopt) medroecos AopPvetan &k ToU:  sp=1v % A

B =1 % —0,0267x 1,03 m = 0,0275 m % 28 mm.
4. ‘H tpémrela unyavoupyikiis TA&vns Exel Pépos 4 Mp, To B¢ &l
THs Tpomélns Tis TAdung Tpds Emefepyaociov mpoodedeutvov TEpA-
xtov Exer Pépos 1 Mp. ‘H potr) TodavTdoews TGV TEPIoTPEPOHEVLOY
ualdv (&vnyuévn els Tov &Eova kivfioews Tiis TAGvns) elvat 6,8 kpm?.
‘H SraBpoud) Tiis Tpamélng &vd mepioTpophy elvan s= 110 mm. TTéon
Tpémer v elvan ) Suvas EmTayivoews F kal 1) potr) miTayuvoews
M Tiis kivfioews Tiis Tpamélns 81’ Emtdyuvoy y=3 m [s?;
Kat® &pyfiv 8& mpémer v yivn &vaywy? Tiis potriis &Spaveias
TEW TEPIoTPEPOREVRV eV els pagav kivoupbvny peTd Tijs TpaTELns:

J=m,r?
J=£4I£=l,7kgm2, s = dr, r=%= lzlno mm= 17,5 mm
mu=%=%kg=5560kg

(ﬁ G="0 = 0%;352 kp = 5560 kp)

‘H pada oy Stvatan Tdpa v&k mpooTedii els Tas udlas Tis
Tpamilng xal ToU Tpds Emefepyaciav Teuayiov. *H SUvauis EmiTory G-
oews elvar Aormédv:

F=vyXm=3 (40004 1000+ 5560) N =31 680 N = 3230 kp,
1) 8¢ pord) EmToyUvoews els Tov &fova kvfjoews Tiis TAGVNS elvan:
M=F .r=3230x0,0175 kpm = 56,5 kpm.
‘AvrioTpdgws, 1) Emidpacis Tév paldv Tpomélng xal Teporyiou
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(5000 kg) duvaran v &vay 8, néow Tiis potriis &8pavelas, els Tév &Eo-
va KIVNoEws TS Unyoviis:

J,=mr?=>5000x% 0,0175% kgm?= 1,53 kgm?,
TOTE 1) OUVOAIKT) potrh) &Bpavelas 6& elven (1,70 + 1,53) kgm?2=
=3,23 kgm?.

Y _ 3

. - —2 —2 TrTEL:
A& e= = 0,0175 s2=171,5 s TTPOKUTITEL:

M=¢3XJ=171,5x% 3,23 Nm = 552,5 Nm = 56,5 kpm.

Xy. 8-4a.
Metagopixt) tykaTtdoTacts Si&k TpoxoAidv.

5. Metagopikiis EykaTacTdoews, 1) émola Kiveiton péow Tpoxa-
Mas (oy. 8-41), SiSovtau:

*Ap1Buds GTPoP&Y KIVNTHipos ny = 600 o1p /min
Toyutns &vuywoews v=14m/s
*EmiTédyuvois y=1m/s?

KatakopUpws KivoUpeval pudga

(k&Bos, dpéAipov popTiov, cuppaTdoyovov) my =94 t

1 TpoxaAia kivhoews (7,5 m &) J =155 tm?
2 Tpoyohiai é8nyfioews (6,5 m &) &x&orn J = 31,8 tm?



89

Mewwthp (n=0,94), (dvnyuévn eis TOV

&Eova T Tpoxahas xwrioews) J=281,5 tm?
Apopets kivnTijpos kal ouptAéktns (&vnypévn
els THv &TpoxTOv TOU KIvnTTjpos) J=13tm?

InTeiTon & UmoAoyiouds Tiis poTris émiTayUvoews s kal ThS
oyt s EmiTayUvoews ToU kiwnTpos.

‘H dvarywyt) Té@v pagddv dbvarar va Siefoay81j kata SUo TpdTous:
"H &véyovton SAan al meploTpepdpevon padon els palas, ol dmoic
KwoUvTan elfuyp&upws pé THY TaXUTnTa ToU oupuaTtooyofvou, i ol
eUBuypdupes KivoUpeval pdbon dvéyovTon el mepl Tov &fovar Tiis
Kivouons TpoXoas TepioTpepopbvas pdgas. Kal eis Tas SUo Trepr-
TTOOoES T Qvaywyn) Tiis potrfis dBpavelas 8& yivn &mo ToU &§ovos
Tiis Kivovuons Tpoyahias els Tov &fova ToU kwnTiipos.

Elven &rions (B¢ &ugoTépos Tas mepimrrdoels) &mapaiTnTos 1
yvasois Tis oxtoews ueTadooews. ‘O &pibuds orpopdv Tiis Tpoxcias
Kivjoews elva:

14
n= v _ 60 % otp /min= 35,7 otp /min

KD n-7,5
kal 7 oxéols peTaddoews elvar:
w600 _
1= e 35,7 = 16,8.

a) *Avaywy?) SAwv Tév pagdv els kivoupbvas eUUypduuws (ué
TV TaxUTTX ToU cuppaTooyoivou) néadas :

J=m,r? mu=%, r= ]?2T &vTioTolxws ]:;L .
Ebbuypdupws kivoupevar pagat 940t
1 xwoUoa Tpoxahia 155 /3,752 11,1 ¢
2 68nyol Tpoyaiiocn 2x 31,8/3,252 60t
Meawthp 81,5/3,752 58t
Kiwntip kai oupmAékrns 1,3 /3,752 16,82 26,0 t
Sm=14291

*Amrd ToU onuelou ToUTou & Yoloytopds 8 yivn, ds dav pdla
142,9 t twpdkerto v EmiTayxuvli elBuypdupws pE ETITEGXUVOWY

y=1m/s F=my=142,9 -1 kN.
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‘H pot) els THv kvouoav Tpoyaiiav elva:
Dr
2

B) *Avarywyt) SAwv TGV pomrddv &dpavelas s Tpds Tov &fova
Tiis Kiwvouomns Tpoyahios:

‘H mrepigepikn) TaxUTns v=ro Tijs KIvouons Tpoxailas kal TGV
88nydv TpoxoAidv fooUTtar TPds THY TaXUTNTX TOU cuppaTooyof-
vou. Al ywwiokal TaxUtnTes (f| &pifpol oTpogddv) elvan dvtioTofyws
Si& Brxpdpous &xTivas Sidgopol. Qs yvwoTdv foyuer:

Mr=F = 142,9x 3,75 kNm = 536 kNm.

O, [o,=r,[r; xai

— (Yo r .
() =1 (%)
"Ex Tiis &vw oyéoews mpokUtTouv af potral &dpavelas dvnyué-

vai els TOV &ova Tiis Kivouons Tpoyahias, ds dkohoubuws :
EUbuyp&uuws kivoupeval uagat

Jo=mr2=94x3,752 tm? = 1321,6 tm?

1 kwoloa Tpoxoia = 155,0 tm?
2 68nyol Tpoyahiic

2x31,8% (3,75/3,25)2tm? = 84,6 tm?

Meiwothp = 81,5tm?

Kwwntip kal ouptAéktns 1,3%x 16,82 tm? = 366,9 tm?

2 J = 2009,6 tm?

2 2010 tm?

‘H t&ptnos XJ &md ¥m, &i& r=Dr/2 (&xtls xwolons
Tpoyoias), -5ideTon & Tiig oxtoEws:
rr.Ym=2%]
3,752m?x 142,9 kg = 2010 kgm?.
‘H potrd) Tijs kiwovons Tpoxeias Suvarran v& mpokiyn &’ ed-
Oelas & Tiis oxboews:
_ _y__ 1
Mi=Jes p¢t e= T =375 8

{on Tpds: Mr=2010x 0,2667 kNm = 536 kNm.

—2=0,2667 s—2, fjTo1
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Els dugoTépas Tas mepirTddoEls ) potrry ToU KivnTipos elvan:
My 536
-7 16,8 x 0,94
kal ) loyUs dmirayivoews ToU kivnTipos :

nn w600
30 30
P=34 x 62,8 kW = 2135 kW =~ 2900 PS.

My= kNm = 34 kNm

P=My-0o &d&a o

s—1=62,8 51,

*8.5 "Exxevipog kpoboig 800 cophrav.

Mia xpolUots yapoxTnpiletar s Exkevtpos, dtav & &fwv Tijs
dvamrtuogopgvns Suvduews Stv Sibpyetan Bid T&Y kévtpwv Pépous
kal 1@V 8Uo cwudrwy.

Ax T ueAétny Tiis TepITTTMOEWS aUTHS THs kpoUoEws YiveTan
trions xpfiows wds udlns ouykploews (&vnyuévns pégns), Sk Tiis
omolas 1o mPOPANua &véyeTan els TPOPANUA KeVTPIKT}S KpOUTEGWS.

Xy. 8-5.
“ExxevTpos KpouoTs.

Els 16 oxfiua 8.5 elxovileTon pdPSos pélns my Suvauévn va mrept-
oTpopi] Tepl TO onueiov &vapThoeds Tns A, pomfis &dpoavelas Jia
(repl TO onueiov oTpogiis A) kal oeaipa pdlns my . ‘H kpouots Aap-
Pdver ydpoav peTalU TV SYo ds &vw cwpdTwv. Els TO onpeiov Ema-
¢fis B p&Pdou kal opaipas, Td dmoiov Tpod Tiis KpoUoews KivelTon pd
TayUTnTa vy = loy, TibeTon 1) Suvamkéys loobUvapos pods THv p&Pdov
dvnypévn pada my = Jy, [I2 Ero1, GoTe ) TayUTns ToU onpefov kpoU-
oews, petd &md THY TPOTNY P&o1v TS KpoUoews, v& &vTioToIK | Tpds
™ Taxu™Ta Tis e0fefas kevTpikils kpoUoews (ox. 7-20T):

_ My Oy + My Oy
myr + My
*Emi Tiis p&PBou Uplorarar pla béots, 1) dmrofa elvon EAeubépa Su-
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véuewy kpouctws (xévrooy xpodocwe T dfwy xpovoewe). ‘H &mwod-
ortacis aUTths I, &md ToU onueiou mepioTpogfis A (81’ drdoTacv
I petabl kévtpou Pdpous p&Pdou kal onuelou TepioTpoefis A), Bide-
Tai &K Tiis oxEoEWS:
J1a
my ls

*Edv Ay othpi§is Tis p&BBou yivn eis T6 onueiov TouTo, Tapauével
aUTd EAeUBepov TrAeUpIKGY Suvdpewv. “Eva opupl mpérel va kparfiTan
KaTd TO SuvaTdy TANCIECTEPOV TEds TO KEVTPOV KPOUCEWS TOU.

l=

*8.6 Ozopnpa tiis oTpogoppiic.
"Av A&Pwpey T&S potras TV SiavuoudTwy Tou fewpripaTos Tis
Spufis (oeA. 40): _
J F dt = md — mp,
s Tpds Eva kévTpov poTrddy, B Exwuev ds potry Tis WOfoEWS TO
Sidvuopd: B
Jr-Fdt=/M,dt
TroU bvoudleTanr dbnoic pomig,
&véd g porrnv Tiis Spufls 8 Exwuev TO Sidvuoua:
T -md=D
Trou dvopdleTan aTgopopur) N ovaTgog.
*EvTedfev TPOKUTITEL 1) YEVIKWTETN Hopen ToU fewpripatos Tiis
oTpogopufis, 7| dtola BlavUoUaTIKES EKEpALETaL COS:

f-Mt dt=B—Bo

T Tplywvov Siavuoudrwy, mou &vTicToikel els THY s &vw
oytow, BewvUetan els TO oxfua 8:6 a.

—
/5
02 N\

D
Xx. 8:6a.

Tplywvov SicvuoudTwy ol &vTioTorkel els 16 Becdpnua THs oTpopopuis.

*Eav 16 Sidvuoua Tiis potrfis kai 6 &Ewv oTpopfis oupTriTTouy,
SnAadh &v ai pomai Angolv s Tpds ToV &fovar TepioTpopfis ToU

27

a -

@ o3
N



oTepeoy, OoTe elvan v=r - ® kal D= frodm = o fr’dm = Jo, T

SiavuopaTikov  Tpiywvov petaminrer el eUbUypappov Tufjua kal
glvan duvaTov v& ypooii i Elowons:

IM, dt=Jo — (Jo),

To Bewopnua Tfis oTpogoppfis SiaTumouTar s E€fjs:

«'H &0nois ponfic iooUTon pods THYV pETOBOATV Tiis or0o@opuiic».
‘H &vtioToiyos &fiowais povadewv slvar:
M,

-t J o
m
Nm - s=ng - ms=kgm? . 51
N
Eidikal mepimrrddoes :

o) *ApeTdPAnTos &mdoTacts &k Tou &fovos TeploTPOPTis oOm-
paivel J = oTtabepdv kal 1) dvwTépw oyxéols tfeMlogeTon el Thv:
M, dt=1J (0 — o).

B) ’E&v 1) dpdoa potn elvan oTabepd, TéTe Aappdveral:
M; - t=1Jo — J0, S1& ueTaPAnTHv &KTiva
M; - t=J(0 —0,) & otafepdv xriva.
& Th)s oxioews:

‘H Tedeutaia popen Suvaran va Angbii S1& oroiyelcddous TpdToU

M, =Je=J L= %

HnYaviis.

t

Stafepd pomrh) Bewpeitan &1 UploTaran Y. kaTd THY Ekkivnow

y) ’Edv, Téhos, ¢l oddparos Sty Emevepydi, kaTd THY Sidpreiay
THs TepioTPoPiis Tou, &Onois potrfis, TéTe [ My dt =0 xai 1) oxéois
Aaupaver THY HopnV:

Jo=1J,0,.
IMapadeiypata.

1. Toia 1) Sidpkela Tiis paoews Ekkwnioews T, kal oo Trepi-
oTpogal z ToU HAeKTpoKIvITHipos AauPavouy ywpav
Tds dxoAoUfous cuvlrkas ;

Kot aUThy Utrd

93
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GD? ToU Bpouéws TOU NAEKTPOKIVNTHpOS 3,20 kpm?
GD? Tfis xwvoupévns pnyaviis dvnyupévn

elg Tov &ova TOU KIvnTipos 6,04 kpm?
Kavovikds &piBuds oTpopddv 445 61p [min,
Pomf &xiwvrioewv ToOU KwnTfipos 29 kpm.

*Etreidn 1y &xkivnols AapBavel yopav & Tis fpepios, EmeTar &

mn w445

30 30

J — 2GD? 924
o 4 T4

M; =29 kpm = 284 Nm.

Jo 2,31 x 46,6

M, T.=lo, 0= s—1=46,6 s

kgm2= 2,31 kgm?,

T, = M, = 284 s=0,378 s,
. n—+n, . _'I_‘__ n _ 445 _
z=—> &0 = 170 T= To0 X 0,378 = 1,4 epioTp.

Eis Tous fAsxTpokivnTiipas SuvaTan va émnpeactii fi potrd &-
Kiwfoews, péow kaTaAAfAou Siapopeaoews ToU TUAypaTds Twv, kal
v& &véAdn els ToAAarAdoiov Tiis dvopaoTikis potriis (fiTot TS porriis
Umd kavovikiy foxbv kol oTpogds).

Els mepioTpogikdas xvnTnpias unyxavas Umd Tov Spov ypdvos (T
Si&pkeia) Ekxvhoews T, , SpileTan T Ypovikdv Sidomua, 16 dtroiov
&rranreitan 51&x vd @f&on TO KwoUpevov ouykpdTnua (Y. oTpd-
Bihos, yevwnTpiax K.AT.) elg Tas Ud mAfpn loxiv &dvTticToixoloas po-
T kai oTPOPAsS.

3 -~ » ’ = 1 3 7 J >
Ex ToU &vw TUTTOU TOU XpOvou ékkivhoews T, = M o, &
t
tppboews Tiis poriis i THs loxVos My= P /o, Tpox{rrrer:
— J 2
Ta = ? W=,

‘H 18ia oytots poxkUTrTel 81 ToU cuMdoyiopoU 8Tt 1) KIVNTIKA
2
tvipyelx ToU opovdliou J a)T, els TO Téhog ToU ypdvou Exkiviioews

Twpémel v& looUrtar pds TO KAT& TO Xpovikdy ToUTo SidoTnpa xal
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Ud oTafepdv potrhv, SnAadn ypauuixds avfavopdvny loyv, Tapa-

P-T,

Youevov épyov W = 5 (BA. tmrions oy. 8.7 TehevTala elkcv).

’Ex Tfis:

TPOKUTITEL TréAW:
J

Te = = o2

P
"Av Tebii P els kW, mpémer v T1e6f kad J elg tm?.

2. Tlolog & Xpdvos Exxivroews UBpooTpoPilou TGV dxoAoUBwv
oToryefwvy;

*loyus P =60 000 kW,
"Ap1Buos oTpopddv n=>500 otp/min,
Porrt) Tahavtddoews GD2=600 Mpm?.
_ mn _ 500m s _ GD® 2
a)—-%-— 30 g—1=>52,4 51, J_——4—-—-150tm.
_Jd , 150 _ 150 x 2746
Ta——P"‘(ﬂ——60000X52,428—WS~6,95-

3. Qs BewvlUetan els TS oxfjux 8-6p, els TO péoov pdPdou
aTpepopévns mepl &fova k&beTov eUploxovtan SUo oeaipar, ol &

Troicn  ShioBalvouv kot pfikos s, Kat' &pyfv al opaipat ouv-
Béovtan S1ck viparos ETot, BoTe v &mréyouv ry=>5 cm &md Tou &fovos
TepioTpodiis. ‘O &fwv &pyliler v& mepioTptpeTan, uéypis Stou @bdon
els &p1Budv oTpopdv ny= 500 otp [min, vd THY oTrypdy Eelvny ko-
TrreTon T vijpa kol ol oaipat, Ud T EmiSpaciv Tiis puyoxévTpov,
ShicBadvouv péypr TéV &xpwv (r=25 cm) THs p&Pdou. Moiov &pi-



%

6udv oTpopddv n 8& &roxThon 6 &Ewv, Edv ai ogaipar BewpnBolv d
onueia kal 1) paPdos &vev pains ;

Eivou: L=ﬂ=£= mr,

Ng ®g J mr?
TGS N[ T 2_ i 2_ 1 .
orvemes: no‘(r>—(zs)—f

‘O &p1Bpds oTpogddv Tou &Eovos 6& EmirTe, UTd Tas Tebeloas Tpo-
utroféoeis els T&s 20 otp /min.

"ANo Trapdderyua @ 6 maryodpduos, & dtroios oTpépeTal Tepl TOV
tautdy Tou Exwv ToUs Ppayiovds Teu txteTapévous Kal EKTEAET Gpi-
opévov &p1Bpdv mepioTpopddv. “Otav els piav oTiypry, dvéd TrepioTpé-
getal, KAelon ToUs Ppayiovds Tou, 6& Taparnpriowuey 81 abf&veTon
& &piBuds TEPICTPOPLDY TOU.

4. Els 16 mapdderypa 3 (ox. 8.6 B) fy ndla Tiis p&Pdov Siv
Utredoyiofn. TI&s peTaPdAAeton 16 E§aryduevov, d&v UmroTeliy dmi 1
p&PBos Exn Bidpetpov d= 10 mm (ox. 8:-6y);

% \V % ,";'\

o — »—»- e — =1

. 4_ &7 =

Xyx. 8:-67.

*EoTtw OT1 al &mooToels kévtpou oaipas &md &fovos elven
T,=>5 cm kai r=25 cm, && 1) &xTis THs opaipas elvar r,=2 cm.
‘O &p1Buds oTpopddv ny= 500.

a) Porriy &Bpavelas Tiis p&Pdou.

Mé&la p&pdou:

2 2
m=an—2—=p-2(r+r° "2 -
2
—79%2x%27x 0"11 " kg=0,335 kg.

— 0,335 x CX 2D 1o dme— 0,812 kgm?.

J"=m—2 2
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B) Potrd) &Spavelas Tév opaipddv, Tou AquPdvovtanr kol AW
@¢ UAIK& oTnpeia.
Mé&Za Tfis TAfpovs opalpas:

m=P4Tn1‘g=7.9%—X0,23kg=0,265kg.
*O1A:
o nd? 0,12
m=pT2rc=7,9 '4 % 0,4 kg=0,024 kg.

Mé&ga Tiis SiaTpnbeions opalpas= 0,241 kg.

A&k 8o ooaipas (ws UAk& onueia) AapPdvetar :
2J5=2mri=2x%0,241 X 0,52kgdm?=0,12 kg dm?,
2J, =2mr?=2x0,241 x 2,52kg dm?=3,01 kg dm2

Y) Zuvolikn pomn &Spavelos.

Tooipal elg &méoTaow ry:

Jo=1(0,8140,12) kg dm?= 0,93 kg dm?.

Zopaipan els &moéoTOAGWY T

J= (0,814 3,01) kg dm?= 3,82 kg dm?.
n_Jdo_ 05
n, J 3,82

‘O &p16pods oTpopdv Tou &fovos kaTd THY TeAikhv Oéow TGV
opapdy elvan dvtaubo n= 0,244 x 500 = 122 o1p /min Evavm 20
o1p /min ToU TrapadeiypaTos 3 (els 6 dmolov Stv EAfipbn U Sy 1
potrfy &Bpavelas THis p&Pdov).

= 0,244.

5. Els 16 rapdSerypa 4 (o). 8-6 y) EAfebn piv U’ Sy 1) pomrny
&Bpavelas Tiis p&Pdou, dAA& ai ogaipon ewpnnoav s UAIK& on-
peia. "EvtaUfa 6& Angbfi Um Sywv f) mpayuaTikh pot) &bpavefas
TRV CQaIPAV.

Al opaipon 8& Bewpnbolv TARpels kad TPos ToUTo B& &eaipeBolv
ai potrai &8paveias TV Tepayiwv Tiis pdBBov, T& doia eUpiokovTon
tvTos TAOV TPaIp&Y.

*Aoyixn Béoug:

Zpaipal :

Ma&ga mds TAfpous opafpas m= 0,265 kg (BA. TapdSerypa 4).
Teyvir) Mnyavixn) B’ 7
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Potr) &Bpavelas kol TéY BUo TAfipwv opaipddy, s Tpos Tov &fova
TEPIOTPOPTS *
2J,, =2(0,4 mri4mr))=2m (0,4 r;+r5),
2J4 =2x%0,265 (0,4 0,224 0,5%) kg dm?=
= 0,53 (0,016 4 0,250) kg dm?,
2Jq =0,14kgdm.
Papdos :
Tufjua p&Pdou &vtos Ths ogalpas (I=2r,):
M&Za Am = 0,024 kg (PA. Tapdderypa 4).
Potry &Spaveias o'os Tpos TOV &fova TreploTPORTis :
2AJ,, 2[ +Amro] 2Am[%+r§],
2 AJ, = 2x 0,024 % [%Jr 0 25] kg dm?=
= 0,048 X 0,263 kg dm?=0,0126 kg dm? = 0,013 kg dm?.
Potrd} &Bpaveias OAokAfipou Tiis p&PSov :
Jo=0,812 kgm? (BA. Tapdderyua 4)
kal ¢€ auToU:
I,—2AJ, =(0,812—0,013) kg dm?= 0,799 kg dm? = 0,80 kg dm?.
ZuvoAikly poTrty &dpaveias :
Jo=21J6 + (Jg —2AJ,)=(0,14+ 0,80) kg dm?= 0,94 kg dm?.
Tedinn Oéous :
Zoaipat :
Pomt) &vTioTdoews TV TrAfipwv crq>oupcov &v oxtoel mpds TOV
&fova TrepioTROPTS ¢
2J,=2m (0,45 +r?)=2x 0,265 x (0,4 x 0,22+ 2,52) kgm?
2J,=0,53 (0,016 4+ 6,25) kg dm?= 3,32 kg dm?.
P&pdos :
To pfikos Tiis p&pPdov, &pou &paupebolv T& tvTds TGV oPXIpGV
Tepdy1& Tns, elvai:
L'=L—4r,= (54 —8) cm = 46 cm.
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‘H potry &8paveias peloUtan ouvapTroer Tou ywoptvou (m - L2)
KOT& THY oxéow:

Lo\ 46 \*
(T) = (ﬁ) =(0,8522= 0,619 AauBvouoa ThHv Tiufv:

J,—2AJ,=0,619% 0,812 kg dm?= 0,503 kg dm?.
ZuvoAikr) poTrh &dpaveias :

J =2Jo4 (J,— 241, )= (3,324 0,50) kg dm?= 3,82 kg dm?,
n_J, 094
1 38 0

‘O &p1Buds oTpopddv els THY Tehikhv Béow elvai:

n = 0,246 X 500 otp /min = 123 o1p /min.

Katd v olUykpiow Tév rapaderypdrwy 3, 4 xal 5 ylveton po-
@aves T elg THY Tpokeiuévny TeplTrTwoiv f) Tapddenyis Tis poTris
&Spavelas Tiis p&PSou Emdpd& onpavTik@s &l ToU &mroTehéopaTos,
@ 1 &mhomoinois TGV ocpaupddv els UAMk& onueia Exel pndapviny
tmidpaoctv Eml ToU TeAikoU &moTeléopaTos.

6. Avo Siokoeibeis opovdudot (I kal 11, oy. 8:68) mpémer va oup-
TAEkwvTal péow TEIPTs. ‘O Slokos (X&pv ouvTopias, &vtl Tou Spov
I I

—_—

F

Iy. 8-64.
TUvBeopos TpIPfis neTafy Blo Bioxoeddv opovdUAwy.

Bioxoe181s cpdvBuAes) I meproTpépeTan EAeubépus ué ny; = 600 oTp/min,
tvd> dpykdds & 1 fpepel. ’Eqv & Slowos 1T oupmecdy ik Suvduews F
&l ToU Blokov I, 8& &pylom, Adyw Suvdapewv Tpipfis, va meproTpé-
eTal padi pt aUroév. Zuverrdss & Stokos 1T 6& Emrayuvhi, fvéd 6 Sloxos
I (fraidn kweiton EAeuBipws, dnAadh pE THv &pyikny Tou dvépyeiav)
8& &mpPpaduveii. ‘Yo moiov &piBudv oTpopdv n 8& kivouvTon du-
@dTepor v oupTALEel kad Troiov TToodv Evepyelas peTaTpémeTan els Bep-
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péTTA KO THY @dotv oy ; Tlofos xpdvos &manTeitar 81 THv
TAfpn oUpmAellv TGV Sloxwy kal Téoas oTpopds ETeAel ExaoTos
kot Ty Sidprelav ToU Xpévou alTol ; (J;=4 kgm?, Jiy = 2 kgm?,
F=175 kp, péon dxtls T@®v BaxtuMicov Tp1ffis 50 mm, p =0,2).

*Emaidfy 1) xivnois &xteheiTon &veu E§wTepikils Sidx 16 ocUornua
Suvduews, 1) oTpogoput) PO Kai petd THY oUpTALl elven ) alTi
(&vaddyws ouuPatver kai P& Ty kpoUow). ‘Emropéves:

Jion=(Ji+Jn) o,

B I It
o=oy pogs fdmons n=ny otk

n= 600 otp /min= 400 otp /min.

4
442
‘H &mohex dvepyelas Adyw TpiBfis AauBdveran s A Siapopd
petaU Tiis KivnTixfis dvepyelas TPd kad petd THV cn'Ju'rr)\t-:gw :

Wg =AW =1J; “’“

(Jx-l-Jn)

1
=7( 35 ) [Jinf — U1+ Ju) 02 ]=
= 0,0055 (4 x 6002 — 6 x 400%) J =
=55 (144 —96) J = 2640 Nm = 270 kpm.
‘H porty Tpi1pfis elvau :
Mg = Fur=75x%0,2 X 0,05 kpm = 0,75 kpm = 7,36 Nm.
*H yoviaxd) &mitéxuveis ToU fokou 1T AapBévetan & Tiis poTris
TP1Pfis Mg, 1) &mola 8p& s potrh) EmiTayvoecws, kai & Tiis poTriis
&Bpavelas Iy :

Mg 736 Nm _
Ar: o= ";62 = 40%" s—1=4],8 g1
TIPOKUTITEL
_ on 41 8

‘O &p1Buds TV TEp1oTPOP&V z (TéooV korrd THY pdow Tis -
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TayUvoews, doov kal katd THv @dow Tis EmPpadivoews) Sik n,
otp [min kaT& ThHy &pxXAV Kai N, oTp /min kAT TO TéPAS TOU XPOVIKOU
SiaoThuaTos T@v t SeutepoddrTwv, looUtar Trpds:

ngtm b
2 60 °

"Eto1 AoiTrdv TrpoKUTITEL:

—Ai& Tév 8lokov II (ny= 0 otp/min):

400 11,3
In=—%— X g5 otpogal = 37,7 oTpogad.

—Ai& Tov Sloxov IT (ng= 600 o1p /min):

__ 600+ 400 % 11,3

= 2 60

kal ) Siaxpopd TAV oTpopdv ToU fvds fHuloeos cupmAékTou &rd TO

gTepov Tov fjuioy, kaTa ThHY Sidpkeiav Tis pdoews Tis ocupTAéGecs
glvan:

oTpogal = 94,2 oTpogad,

z=1z; — z5i1= (94,2 - 31,7) otpopal = 56,5 oTpopad.

8.7 Tiyxpioig tdv xuprotépov peyeBdv xai oyfocov petatd £00v-
ypappov xal neplotpoikiis Kivijoews.

Eb¥66ypapuog xivnois ITeprotpopunr) xivnoug
Apdpos 8 MNwvia P
Teoexums v Mooviaxty Toy g [0)
*Emréyuvols Y Fwoviakn) EmTayuvols €
Abvag F Pomh M,
Oepeh1ddng tElowots BepsAiodns Eioworg
Avvapikis F=my Avvapikiis M, =Je
Kinmikt) dvépysia W=muv?/2 Kwntikd &épyea W=Jw? 2
*Apxty Srarrnpricews "Apxn Sarmnpricews T
THs Spufis F - t=m (v—v,)  oTpogopufis My - t=1J (0 —ay)
1 [ Fdt=mv—my, i M dt=Jo—-J0,
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Al xupridTepat oxéoels S1& THV Suordpopgov kal THy dpadss Em-
Tauvoptvny kivnow deikvlovTtat étrions ypagikds els TO oxfiua 8.7.

w
v w
s e vt 9=-w-t 1
t
a) ,
Pm=F-v PaMyw
W=Pt=Fs W=p.t=M-t
t
¢
7 £
v=7-t w =¢-t
t
w
v w
vt
sell .ot
2 14 2
t 8)
M,
f M,
Fet=mw Mot = I-w
t
P
K .0
t '
Py Bt 3 p-t
7 W.T.
2 o= o’ Loy w?
R “Mt 214
t
Ty. 8-7.

SuyxpiTikly  &rreikéviors TV KUPIWTEPWY  KvnuaTik®y kal Suvauikédv  oxtoewv
Tiis eUBUypdppou kal Tiis TepoTPOPIKTs KIvioEws: o) ‘Opadd klvnats. B) ‘Opciéds

tmiTayuvoptvn xivnots.




MEPOZ TPITON
ETATIKH

AvTikefpevov Tiis ZTaTikfis &oTedel 1) looppoTtria oTepeddv cw-
H&Twv, &l Ty dmolwv Emevepyolv Buvdpels.

"EkTds &mrd T kepdAaiov Trepl TpiPfis oyowlwv kal iudvrev T&
Tepl EraTikiis EnTdodnoav els Tov Tépov A. ESG 6& So8j kat’ &pyfv
oUvTopos &mokoTnaols Tév ouvnkdv looppoTrias, al dtmoic &ro-
Tedouv v Phow TS ZTOTIKiS.

KEDAAAION 9
*2YNOHKAI 1ZOPPOTMAZ ZYZTHMATOZ AYNAMEQN

Zvotijuara Svvduewy dvoudlovtar duddes §f oUvoda Suvdpewv,
SioxplvovTon B¢ els dnineda ovoriuara Svvducwy xal gveriuara dv-
vduewy elg Tov ydgov. ’Edv ol @opeis dAwv T&Y Suvdpewv Sitpywv-
Tou 8’ &vds kal pévov omuefou, Tpdrertan Tepl xevroixod ouoThinaTos
Suvdpewv, &AAws TpokerTar Tepl yevixod.

Emeidny al dowTepikal Suvépers Siv Ernpedlouv THv looppotriav
ToU owpaTos, 8& geTtacBolv pdvov E§wrepikal Suvdpets.

*9.1 To xevepikdv Eninedov cbotnua Svvapcov.
a) Tpapuey) ovdix.

"looppoTria, UploTaTan, dTav TO ToAUywvov TGV Suvduewy Sv
5{8n ouvisTaufvny, SnAadh Stav elvan KisioTdv.

B) 'Avatvrixn ovwbnxn.

"looppotria UploTaran, Stav &1’ olavdfmoTe kaTelBuvow, T
SAyePpixdy &Bpolopa TGV &l Tiis kaTeuBivoews aUTiis oUVICTWOGY
Shwv TéYV Suvdpewy looUtar pds TO undév.

ZuvniBws s kaTeubivoels EiddyovTan al kaTeubuvoels dpfoywviou
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ouoThpaTos &Eévwy ouveTarypévwy, Bid To dtroiov al ouvliikan loop-
potrias tkpp&lovTon ué T&:
XF=0, XFy=0.

To oUortnua &Eévwv ocuvteTaypéveov TiBeTan oxotripws kord
TpdTOV, BoTe 1) &pyn) Tov v& oupTrimm p¢ TO kKowodv onueiov Toufis
TV popéwv SAwv T&Y Suvdpewy kal &l Té@v &fdvwy Tou va kelvTan
KOT& TO SuvaTdy TEpPIoCOTEPOl SUvpels.

Tpopavdds Bi1& TO TEAeUTalov ToUTo SUvavtan va Angbouv U’
Sy pévov ai duvdpes, Té dmolwv af karreuduvoes elvan &x TG Tpo-
Tépwv yvwoTtai.

9.2 To yevikdv &ninedov gOotnpua Suvapcwv.

*a) Toapixal cvvBijxal.

Ak v mepiTTTotv aUTHY 1) ouvBikn ToU KAEI0TOU SuvapoTToAu-
yovou Btv elvan TAéov Erapkis.

E&v 8nAadt) & Tou ouoThuaTtos Suvdpewv Trapapévn &va ouvi-
oTtépevov LeUyos Suvduewy, TO ptv SuvapotroAUywvov elvan PePales
KAeloTéY, TO OYOWOTOAUywvov JSuws Trapapével &volkTov, 816T1
8Uo TAeupai ToU oXowoTroAuydvou elvan TapdAAnAol kol cuveTréds
Stv SUvavton v &yBouv els Topfv.

’looppotria UploTaran Aoiov TéTe kol pdvov, dtav TO Suvapo-
ToAUywvov kal T oxowoToAUywvov elvar kAeloT&. "Edv 16 Suvauo-
ToAUywvov elval kAeloTOV, GAAX TO  OXOWOTIOAUYwVOV &VOIKTOV,
TOTE TTAPAPEVEL

“Eva ovvigrduevoy Ledyog Svvduewn.
*E&v TO SuvauotoAUywvov glvan &voikTdv, T6 cuoTnua duvépswv
3N
X Miay ocvnarapuémy Sdvauw.

(CEdv Emrimedov oUoTnua Suvdpewy &moTehfiTon pévov &rd Tpeis
Suvduets, TOTE 1) cuvbrikn ToU KAEIoTOU ayovoTroAuyvou elven TauTsd-
onuos Tpds THV cuvbnkny, kaTd THv dmolav oi popeis T&V Tp1&Y du-
vépewy TépvovTan £ls KOWOV onueiov).

B) ’Avaivrizai ovvlixac.

*Errions kaT& THY QVOAUTIKNY QUTILETAOTIOW vds TotoUTou Cu-
oThuaros, mpémel v& &mokAeletan ) SuvatdTng Ymdplews dvds ouvi-
oTapévou Lelyous duvdpewy, fiTot MAs ouviaTapéung poTriis.
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Al ouvBijkan looppotrias Bi& 16 Emimedov cUoTnua Suvdpewv
elvau :

>Fy=0 ] Qg Tpds cUoTnua dpboywvicy
YXF;=0
XM =0 &5 mpds TUXOV oTpeiov

&Eovwv ouvTETaypéVLOY

‘H 6tors Tfis &pxfis Tou ouoThuaTos cuvTeTarypévwv kal Tou
kévTpou pomrdv &ddfyeTan EAeubépus, Ev ToUTols Suws, TO KévTpov
pom&dv EAfyeTan el TolaUTNV Béo1v, doTe KaTd TO SuvaTdy pdvov
pla &yvwoTtos SUvaps va 8i8n potry, émédTe kal f) oxtols TM =0
va 88y els éiowow ut Eva pdvov &yvwoTov.

Kot Tov mpocdiopiopov ToU mpootiuou Tis potriis pids Suvé-
Hews, el THY oxéow XM= 0 mpémer v& SrarnpfiTar ) kareUfuvos Tiis
Buvéuews, &Trws aUTt) EAngdn els Tas oxéoels L Fy =0 xal X F, =0.
’Ev ToUTols 1) karrelfuvats o) 8év kabopiZer TS Tpdonuov Tiis potris.
ToUTto xaBopileTan &rd THvV gopdv TrepioTpopfis THs &v Adyw duvd-
HEWS > TTPOS TO KEVTPOV POTIGV.

*9.3 Lootnpa napadliiiov dvvapcov.

Els Thv ouvnifn authv elBikfv meplmrrwoiy 16 SuvapotroAtywvov
kaTaAfyer gls ebbUypappov Tufipa kal ol &vaduTikal oxéoels Teplo-

pigovtan elg Tés:
XF=0, XM=0.

9.4 Tictnpa dvvapecov iv 16 LOpoO.

E&v &Mot ol popels TéGv Suvdpewy TéuvwvTar elg xowov onueiov,
TrPOKEITAL TrEPL KEVTPIKOU oUoTHHaTOS, GAAWS TO oUCTNUa Suvapewy
elvar yevikdv.

A& TOV &uoduTikdy UTrohoyloudv ypnaipoTroleltar Tpicopfo-
yviov cUOTNHA CUVTETaYévey v TG Xwpw.

a) Kevroixdv ovoryua Svvduewy.
*looppoTria UploTaTal, dtav 16 dAyeBpikdy &bpoloua T@v ouvi-

oTWadv SAwv TV Buvdpswv, Tpds tkdomny & TV kaTeubUvoewy
T&v &Ebvwv, looUTar Tpds undév:

SF;=0, XF,=0 XF,=0.
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B) T'evixov ovotnua dvvducwn.

Evtaifa UtreioépyeTal kai 1) ouvBrixn 611 T6 &bpoiopa T&V po-
TV TV oUVICTWO®Y, G TTPOs Tous Tpels &Eovas CUVTETaYpéveoy,
pémer v& looUtan Tpos unbév.

ZFX=01 ZFy=0p ZFZ=O)
EMy=0, XMy=0;, XM,=0.

Afov v& AappaveTan TédvToTe UTr’ Syiv &1 & &p1fuds T@v E8ocs-
oewv TrpETel v& fooUTtan Tpds TOV &piBudy TGV &yvwoTwy Suvépewy.

Mapadelypara &mi Tfs ZTamikijs Umdpyouv els Tov Tdpov A.
TTpds Emavédnyiv Suws kal guumAfjpwotv TapoTifevrtan kal 86 T&
dxdrovba TapadelyuaTa.

Napadeiypara.

1. To ik wids &pbpwoews auvdeduevov duotoyeves kéAuppa KiIPw-
Tlov B&pous G (o). 9-4 &) onpileton i1 Tiis p&PBou S els THY elko-
vilopdvnv Béaw, els Ty dmrolav xal loopporrel. ZnTeitan & poodiopt-
ouds Tiis Téoews Tiis p&Pdou S kal Tijs dvTiSpdoews Tiis &pbpoews A.

*Etraidn kad af Tpeis Emevepyoucan Suvdues (G, S, A) keivtatl &
Tou avutou Emimédov, TO oUotnua Suvduewv elvan ErrimeSov.

A
/7 W
a ) / |I‘\ 5 )
A A
+
1\ 4 6
S 4 A
80° 6 0 S
X te-
a
. 9-48.

Ké&uppa kipwTiou ouvBeduevov A&ypaupa foewy TV Suvk-
Si1& s &pbporws (brimedov pewv kal  SuvapomTolUywvoy,
oo Suvdpewv). S1& 14 oyxfipa 9-4a.

Adboug:
a) Tpapixi].

Of opeis TV Tp1GV Suvdpewv Tpémer v& TéuvwvTal els kowdy
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onuelov, dnAadn 6 @opels Tijs &vTidpdorws ompifews A Trpémer v
SiépyeTon &rd T onueiov Topfis T Suvduewv Gkal S [ox. 9.4 B (a)].

T& ueytdn T@v Suvdpewv S kai A TpoxUrrTouwv & TS oxedi&-
oEws ToU SuvapoTroAvywvou [ox. 9:4 B (B)]. 'Ex T&v &xpowv Tiig
duvduews G &yovtal TTapdAAnAot Tpos Tous gopels T&Y Suvépewv S
kal A, 8i& s Topfis TV dmoiwv TpoodiopileTan xal TO uéyebos T&dY
Suvépewy aT@dv.

’Ex Tfis &mapaitiTou Six Thyv icoppotriav kAeioTis popds Su-
vé&pewv TpokUTITEL Kl 1) KaTeUbuvails Tiis A.

B) ’Avalvrin.

ZynuoatifovTal ai potrai G Tpods TO onueiov &pbpddcews O, d1roé-
Te Aappdvetar [ox. 9-4B ()] :
>M,=0, G-e—S-h=0 # G%:S%VB_,
s=—S9_ _02886.
2V3
"Emeaidt) 1) xarevbuvois Tiis A Sev elvon kot dpyfv yvwoTd, of
Suvdpets &voadUovTal €ls ouvioTwoas, katd Tous &fovas x kal y, ol
dtrolat AapPdvovTtar xat” &pyfv kKoareuBuvdpevar SuoppdTrws RS
ToUus &vTioToiyous &ovas. *Eqv | Suvaps wpoxiyn els To E§oryduevov
pE &pvnmikdy Tpdonpov, TéTE 1) TparypaTikh kereubuvels Tns elvan
&vtibeTos This UmroTedeions:
YXFy=0: Ay—S;=0, Ay=Souvv60
Ax=0,288G -0,5=0,144 G (BeTixn).
2Fy=0: Ay—G+Sy=0, Ay=G-—-Snpé6le,
Ay=G—0,288 G - 0,866 = 0,75 G (feTixn}).
A=VAL+ A2= V0,148 1 0,752 G = V0,583 G=0,762G.

‘H xatevfuvols s Tpémer v& &vTioToiyf) Tpods Tas kareubUvoels
TV CUNIOTWODY TNS.

2. TprapBpwTov TéEov pt Tas &pbpwdaeis A, B, I [ox. 9-4y (a)]
gopTifeTan elg TO &ploTepdy Tufjua Tou TéEou Bix wids ouvioTauévng
R, &v& 1O Beidv Tufjua Tou Tapauévet &edpTicTov. 'Emeldty els To
8e€1ov Tpfipa ToU TéEou Stv Emevepyouv fwTepikal Buvdpets, Tpéel
1) SUvauis els Thy &pbpwaov T kal 1) &vtidpacis oTrpifews B va elvan
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Toan xad &vTiBETeos kelpeva, T 8¢ SuvapomoAUywvdv Twv (eUflypap-
Hov Tufjpa) v& keitan &l Tiis evfelas ouvdéoews BT.

'Etrl ToU &proTepoU TufpaTos Tou TdEou Emevepyel 1 SUvapis
apbpddoews T' dos &vTiSpaots (Mt xarelBuvoty Tpds T& &pioTepd GVvw).
A& ToU onuefou Topfis TOU @optws Tng peTd ToU Qopéws Tiis cuvi-
otapéuns R mpéer Eriong v Sitpyxetan kai & popels Tiis avTiSpdoews
ompifews A. “Etor dpileTan xai 6 popets Tijs &vTiSpdoews A.

Ex. 9-47.

TprapBpwTdv TéEov:
a) ZUomnua Suvdpewv. B) AuvapotoAdywvov.

"Ex ToU yvwoTou peyéfous Tiis R kal &k 1&v koreubivoswy Tddv
A xai ['=B Trpoximrrel 1O SuvapomoAUywvov ToU &ploTepol Tuf-
patos Tou Té6ou (o). 9-4Y). 'Eqv gopTifwvtan &puedtepa T& fuiom
ToU TéEou, ai Suvdpes els Tas &pbpwoeis Tpoobiopifovtan &i° Eral-
AnAlas TGV pepikdv AUotwv Bi& TO &pioTepdy kal T Be§idv Tpfipa
Tou TdEou.

3. ’Emi Tfis els TO oxfiua 9.4 & elkovifopévns Sokou Epapudlovtar
al Suvépers F;= 1 Mp, Fy=3 Mp, Fy= 2,5 Mp kor& rés els 16 oy fipa
Bewvuopdvas kateublvoess. ZnTeiton 6 Tpoodiopiopds TéV &vTiSpd-
otwv A (oTafepd ESpacts) xal B (xUAiois).

Adag:
a) Tpapuxi).

Kot &pyxhv ouvtifevtan ol Tpeis Suvdpers els ouvioraubvny R
xal Eroi &mhomoieitar TO TPSPATPa els TOV TpooBiopiopdv Tiis Ioop-
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potriag TP1Gdv Suvapewv R, A, xal B, Tév dmofwv ol gopeis mpétrer
v& TépvwovTtan els kowov onpeiov. Katd Ty yvwoThv péBobov Aay-
Pévetar 1) xaTeUBuvols TiiS ouvioTauévns &K Tou SuvapoTToAvywvoy
[ox. 9-45 (B)] xai 1) Béois ToU goptws TNS €K TOU OXOIWOTTOAUYWVOU
[os Toun TV 8, Kl 85 €ls TO oxfipa 9-4 8 («)]. ’Emeaidn 1) orhpi6is
B SUvaTon va apaAdPn poévov kaTakopUgous Suvdpels, Tpoodiopi-
Letan &péows 6 gopevs Tiis B. Ak ToU onueiou Toufis Tév R kal B

9m
2m 2m Im . 2m
A £ 5
”7
50° ’45' -
A 3 R B
P 3,
Sy 53
\\ 5 \ |
\ a) |
fy \\
\ \
oY
\___Y—/
S
Xx. 9-48.

*ErimeSov cUoTnpa Suvdpewy tpappoloptvev Eml Sokou:
a) Mdypappa Btoewv TV Buvdpewy. B) Kal y) AuvapoToAlywvov Kal gyoivo-
TOAUYWVOV.

Tpémrer v BibpyeTan & gopels Tiis A. Els To Suvapotodlywvov [oy.
9.4 8 (B)] &yovran TapdAAnior Tpds Ta&S kaTeubUvoels TGV &vTiSpd-
oetwv onpifews, Sid ToU onuelou Topfis TV dmolwv Spifovtan T
ueyén Tdv A kai B, &v&d af xaTteublvoels Twv mpokuTrTouv £k Tiis
@opds TOU SUVAUOTTOAUYWVOV.

THv Beutépav SuvaTdTnTA Ypaikiis AUcews Tpoopépel ) Guv-
B1jKn) «KAEICTOU TYOIVOTIOAVYWVOUY. TO OYOIWOTTOAUYwVoV TO Xapao-
oduevov Bi& Tas EmPePAnpévas duvdpeis Fy, Fy, F, kal Tés &viSpd-
oeis A kai B mpémer va elvan KAeloTov. "ETreidn) & popels Tiis A elvon
&yvwoTos, &yeTan 1} TPWTN TAEUPX TOU OXOIVOTTOAUYWVOU 8§y 51
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ToU onuefou A, ToU pdvou yvwoToU onuelou Tis dvmidpoews A.
To oyowotmoAUywvov kAsleTtar Bix Tijs TAsupds s, 1) Omola Evcover
T6 A pt TO onueiov, oV 1) 83 TéHVEL TOV popéa Tiis B (o). 9-4 5), &vd
f| &vtioToryos Tpds admiv dactis ToU BuvapomoAvywvou Téuver &i
Tiis KaTakopUpou Tufjux, Td dwoiov TapioTd TO uéyebos Tiis B. "Ev-
TeuBev mpoodiopileTon kal f| A kot& péyebos kal SieUbuvor.

B) ’Avatvrua.
Emadty f) xatebBuvois Tiis dvmiBphoews oTnpifews A Sév elvan
&€ &pyfis YvwoT, Bewpeiton dvaheAupévn kord Tas BeTikds KaTeudUv-
ot T@V &Edvowv x xal y.
2F;=0: A;—F,00v60°4+0 + F;ouv45°=0.
YFy,=0: Ay—F,nu60°—F,—F,nu 45+ B=0.
’Ex Tijs mwpwtns £fiocwoews AapPdveTa :
A,—1x0542,5%0,707=0, Ay=- 1,27 Mp.
"Emeidn) 1) Ax mpoxUmrTal &pvnTike, EmeTan ST kelTon KaT& THY
&pvnTikiy kaveubuvow Tou &fovos TAV x.
’Ex Tiis Seutépas Efiocwoews TrpokyTrTEl :
Ay—1%0,866—-3-25%x0,707+B=0, Ay+ B=5,63Mp.
Ak T Elowoty T@v pomdv elvar okdmipos 1) Aoyt Evds on-
uefou &vapopds xaTaAAnlou, doTe v& TpokUyn Elowais, els ™V
dmolav va éppavileTar pévov T6 Ay . Pomral epl 16 oprypa B (x
BeTikn popd AauPdveTan ) gopd TEPIOTPORTS TGV SeikT&dv @poho-

yiov) :
Ay-9—Fiy-7T—F,-5—F; -2=0,

& Tijs dmolas AauPaveTa:
9Ay= (0,866 X 7+3x5+1,77x2) Mp=24,6 Mp, A, = 2,74 Mp.

A=A} + A} =VI,27P+ 2,74 Mp = V1,61 + 7,51 Mp=
= V9,12 Mp = 3,02 Mp. ‘
’Ex Tfis Ay+B=25,63Mp dxodouei B= (5,63 —2,74) Mp
1 B=2,89 Mp.
Al Tipad Ay kol B rapopévouv Betikal, &pa of dvtiSpdoeig Ay kal
B &xouv Ty BeTikiv gopdv Tou &Eovos y, s &py ks EAipon.
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4. Tevikdv ovoTnua Suvdpewy els Tov x&pov.

To kéhvppa Tou kiBwTiou Tou Tapadelyparos 1 &pbpouTan elg
8Uo onueia péow TV &pbpdaewy A xai B (o). 9-4 €) kal anpiletan
B1& s ouppeTpikGs TPos A kal B Siatetorypévns p&PBou. Znteitan
1) Tdoi1s Tis p&PBov S kai ai dvTidpdoeis TéV oTnpifewv A kal B.

Mpdkertar epl ouoThpaTos Suvdpewv els ToV y&dpov, Bix TO
émoiov loylouv ai dxdAoubor ouvbijkan looppoTrias :

I. XFz=0: A;—S,+B,=0.
II. XFy=0: A,—G +S, +By=0.
III. SF,=0: A,+B,=0.

Ol els oUras Tas Tpeis E§iocooers Trepiexdpevol ETTd &yvwoTot
(Ax, Bx, Ay, By, A;, B; kal S) EAartolvTtal, Adyw Tijs TAfpous
ouppetplas CAvtidSpaois A= B) s Téooapas kal xoTd ouvémeiav

Iyt.9-4s. Zx. 9-4 o1,
Kévppa xifwtiou petd 8o &p- KéAvppa xipwTiov petd 8Uo &p-
Opwotwy UTd ouppsTpikdds Erevep- Bpotwy UTrd doupptTpuws Erevep-
youoas Suvduels (ouoTtnpa Suvk- youoas Suvéauers (ovoTnua Suvd-
uewv els TV Y&pov). pecov elg TOV xdpov).

&rronteitan pévov pla E§fowois porrddv. Tipds ToUTo TrAéov oKOTIMOS
elvan 1) Afjyis T@v poTrév dos Trpds ToV &Eova TGV z, Trepl TOV dmoiov ai
dvmiBpdaels otnpi§ews Btv Sidouv pords. *ETol TpoxuTrTet 1) ol
t€lowois potrédv, s els TO TpoTeAevTalov TapdSerypa.

a )
Iv. —4—G—-7V38, S=0,288 G.

Al &vmiBpdoeis oTnpifews Ay, Ay AapPdvouv Tipds Ioas Tpds
T& fjplon TV Tponyouptvws UTrohoyloeloiy TIuGV:
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I. Ax=B;=0,072G
II. Ay=By=0,375G.
III. A,=B,=0,
314 katd THY Bievbuvow z dtv Bp& Slvais.

*Emrions mpokumTowv ai A kal B ioan mpds T& fiuion T&v Tpon-
Youuéves UtoAoyioBeiody TINGY Twv:
A=B=0,381G.
5. ‘H p&Pdos. B1d Ty oThpi§iv ToU xaAUupaTos ebpioketan elg
Ty &xpav Se§idv ywviav Tou xifwTiou (oyx. 9-4 o). ‘H dpyxt) ToU
GUGTNHUATOS OUVTETAYMEVWV PETOQEPETAN KATA TPOTIOV, WaTe 1) S v
xeiTau &l ToU émimrédSou xy xal vé pfy 881 potriiv dos Tpods Tov &fova y.

Suvbfikan iooppoTrias :
I. YFy=0: Ax—Sx+By=0.
II. XFy=0: Ay—G 4+ Sy +By=0.
II1. X¥F,=0: A;,+B,=0.
IV. XMy=0: (Pomfy 8i8e1 pévov f| Az) 2a- Ay =0.
V. XM;=0: (Pomas di8ouv ) G kai Ay) aG—2a Ay =0.

VL. EM,=0: (PomisbibowdGralS) 4 G —— V3 5=0.

Ot trr& &yvwoTor (Ax, Ay, Az, Bx, By, B;, xal S) &tv 50-
vavTton v& Trpocdiopiofouv Sik T&v E§ Efiomaoewy, 1) Bt E5pacis ToU
KoAUpporTos slval oTaTik®s &wpoodidpiaTos.

Eqv 1) &pbpwois A Siapopewdiy &ro1, dote v EmiTpémn THY
KorTé pijkos kivnow kal @s &k ToUTou v& prf TepIAapPivn KaT& pijkos
Buvdpets, ToTe A, =0 kol & &piBpds TévV dyvdoTwy TepropileTan €lg
&€, 8oos elvan BnAadt) kal & &p1Buds T Eiohoewy.

G
Ek s VI S =—==0,288G,
K TS 2V3
s V. Ay=05G,
& s IV Ay=0,

éK ﬁ]s III BZ=AZ=0'
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& Tijs I1: %—G—I—Snu60°+By=0,
-0,5G+ 0,866 x 0,288G+By=0, By=0,25G,

tx s I: By=Sx—A,= S ouv 60°=%=0,144G.
Tehikdds:
Ay =0, Ay=0,5G, (A,=0)
Bx=0,144G By=0,25G, B,=0,
S =0,288 G,
A=A;=05G.

B =B + B + B2 =|/B2 + B2 = ¥0,0207 + 0,0625 G =
= 0,288 G.

Teyvixty Myyavixs B 8



KE®AAAION 10
TPIBH ZXOINIQN KAl IMANTQN

Els T& xepdAana mept Tp1Biis, T& dmroia 181 é§nTdobnoav els Ty
Ztatikyv 1 (Tépos A), Tpémel va TpooTedii TO kepdAaiov Tiis «TP1BTis
Treptehd§eads oxowiwv kol fudvtavs. ‘H toipf abTh Enpavilerar
TpIPR SAicBrioews T s Tpdouaots: Qs TPIPT dAicbioews Engavile-
Ton els Té&s TawomEdas (SuvapdpeTpa K.AT.), Gs TTPOCPUTIS B¢ Eugpa-
vileTon els T&s 81° ipdvTos xivroes (Tipmava 81’ ipdvtwy, Tpoxaiic
oyowiwy, Tuptrava mepieAibews oxowiwy kKAT.).

10-1 ‘O tomog tob Euler.
a) Tofn dhebioews.
‘H tawla f) 16 oxowlov mepiPddier Tpoxaiiav, f émola elvai
fiopadiopévn Evavmi mepioTpogiis (ox. 10-1a). Ak va dvuypwbi
aN

RALAN K

Tx. 10-1 a. Iy. 10-1 B.

Tp1pf) oxowiov Tp1Pt) oxotviou: a) Arkypapua Btoewy
(Tp1Bh ShioBrioews). T&V Suvdpewy. B) AuvauotroAlywvov.

goptiov S; Umd Buvapews EpeAxuoTIXAs S,, Tptmel ) S, v& elvan
peycduTépa Tiis Sy kaTd TO péyedos Tiis Suvduews TEIPfs, fiTon
S,—S,=R.
Miav Seutépav oyfow peTall S, kal S; Suvdueda v AdPopev
S1& ToU &xoAoUBou GUAAOYICUOU :
*E€eté&lopev éva &mefpos mikpov Tepdylov Tawias fj oxowiou
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fox. 10-1P («)]" &n’ aroU émrevepyouv ai dkdAoubor Buvdpers : deGic
) Téois ToU oxowlou S, dpioTepd 1) Sbvauis S + dS kad Tpods T& &ved
1) k&beTos SUvapis AN. Al Tpels alrai Suvdpers Tpémer va edploxkwvTal
uetaU Twv &v lgoppotia. *Ek ToU SuvapomoAuvywvou [oy. 10-1p
(B)] TrpoxuTrTer:
dN = Sde.

‘H alEnots Tiis Suvapews axowiou &mrd S els S + dS dpefieTan el
™y TPIPNY Tou oxowiou dR = udN. Zuvverrds dR = pdN.

A dvTikaTaoTdoews Tiis s dvw Tiuds ik T AN AauPévera :

ds
dS=pSde 4§ T=pdq).

‘H oAoxAfpwois £p’ GAou Tou TéGou mepieAifews o Bider :

Sy a
a8 _ S
S s ‘”Sd“" s T g

1 0

gropéves 1) Seutépa oxéors peTaly S, xai S, elven :

Sz=sl esx

(6 TYmos ToU Euler)

Els v oxéow oy, p elvar 6 ouvtedeoTns TpIPfis HeTagU Ton-
viag kal TpoyaMas: e = 2,71828, dnAad | P&ois T&Y uoikédy (vetre-
plwv) Aoyopifuwv. ‘H ywvia mepieNifecws petpeitan els dxTivia.

Qs elvan rpogavés, 1 Blvaus TpiPTis dlvaTar v& alfnéi &1’ oav-
Enoews Tiis S, EvavTi Tiis S;, fiTot &1’ avfoews ToU TapdyovTog
e#s. ToUTo éw &Uvartan v mreuy 8y 81° alfrioews Tou TéEou Trepi-
eAiecws (TroAAamAal TrepieAiSers) §) 811 aUfrioews ToU ouvTeEAecTOU
TpIPfis p (81 EmevBuoews Tiis Tpoxoias). 'Emedn ai TapdueTpor
aUTal Utreicépyovtal &s Suvdpuels Tou e, elvat 1SiaiTépws dmoTeAsoua-
Tkt 1§} aU€nois Teov.

IMapadevypa.

Mofov gopTiov BUvaran va ovykparndfi Umo Buvépews 10 kp
doxoupbvns Bi1& Tiis xE1pos péow oyowviou, TO Stroiov meplericoeTat
Téooapas @opds éml oTabepds xUAwSpixiis dokou (p= 0,25) ;
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Adog:
(l=4.21u=8n' eu“=eo.2sxeﬂ=ee,28=534
S, = S, ese— 10% 534 kp = 5340 kp.

B) Ilgdopvos.
Tpoyaia opnvouTat &l &Eovos Suvapévou v TrEPICTPAQT (ox.
10-1y). A tiis Tp1Pfis HeTafy oUrfis kai Tol oxowiou lvara vé&

Atpoyucvn mpand
Ix. 10-1 4.
Tpi1pty oxowlou (Tpdoguors).

1eff] els TeproTPOPIKTY Kivnow 1) Tpoxoia Umd THv EmiSpacv Tiis
petaPiBatoutuns TEPIPEPIKTS Suvéuecs:

U == Sz - Sl
£iTe oTpepovons pOTIiS:
D
M=U- 5
‘Qg SeuTépa tElowols ueTagl TV S, kad S, foyUer fvraUba kai f
Sz= sl eHe |

‘H meprpepikfy dUvaps xai f) poty SUvovton kad 886 va abgn-
Bouv &1° auEfoews ToU S, s pds TO S;, dnAadh &1’ alffioews ToU
era | 1O dmroiov AW &vTioToryel el alfnow Tdv a f p.

‘H atEnois ToU a Suvatan Y. v& EmTeuxdfi Si1& xpnotHoTo-
oeaws Tpoyahtas Tavuoews (ox. 10-18), tvé f atfnaois ToU p EmTUyX&-
veton r.Y. 81’ EevBuoews Tiis TEpIgepelas Tiis Tpoxaias Bik SéppdTos
f S1& Yproews cpnvoadiv ablakwoewy (ox. 10-1¢).

Eis v TeAeuTtadav mepimTwow 1) Suvaus TpiPfis elvan:

R=2uN=y'F.
&mou: 1’ Suvartar v& dvopacdii ovvtedeotis Toific Tijs adAaxdoews.

N
3
= &

o
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‘Qs elval Tpogaves €k TOU SUVOHOTTOAUY@VOU TOU OXTHATOS

10-1¢ (B):
F=2Nnpy/2 «kai 2uN=p' 2N nuy/2

Kol ouveTrdds:

, u
H=————"
nHy/2
Ly. 10.1 8. Zy. 10-1¢&.
'Epapuoyty Tpoxoios *E@apuoyt) opnvoeibous aUAcKWoEws:
TAVUGEWS. a) M&ypappa béoewv T&OY Suvdpewy.

B) AuvapomoAUywvov.

‘O ouvTtedeoThs TpIPfis THis adAakmoews p' elvan Eroptves on-
HoVTIKGS MeYaAUTEpOs &mrd TOV ouvteAeoThy TpIPfis Tiis Emimébou
fmeavelas. OFTw .. 81 y= 25° &wg 45¢:

' u N .
H = 0,2168050,383 (4,6 Ews 2,6) .

"Epapuoyn altol yivera fs T& ouoThpaTa HETaPOPSS KIVHoEWS
B Tpamefoeddv iudvTwy kal els TS HETAQOPIKGS EYKATAOTACELS
B1& oupuaTtooyoivou. (Eis elbikds Tpoxaias ) Tp1Pt aAaxos adfdver
81’ Aarnpiwy, T& émoia cuoplyyouv TO TEPIEAICTOUEVOV CUPRATO-
oxowov, &v®d &meAeubepiovouy TS EKTUAIOGOUEVOV).

10.2 Tawvionédan.

Al Tawiomédat ypnotpotroloUvtar Si& Thy ékundévicw (&roppd-
Pnow) kwnTIxiis évepyeias péow TpIPfis. ‘H Sia Thv médnow pomm
(Ponyy medjoews Mg = U; - D [2) T@v TAéov ouvnbowv Timwv Tat-
vioTre8&v, dnAadty Tév &mAGV [ox. 10-2 ()] kai T&V Siaxpopikddv
[ox. 10-2 (B)] #EapT&Tan & Tiis opds TePIoTPOPTs ToU TupTrdvoy
Tijs Tédns. To TeAeuTaiov 8& Bery 8] S1& ToU TrapadeiypoTos oy dxo-
AouBel. Qs Toawla ypnoipomoleitanr YoAuPSivny Tavia perd # &veu
tevdUoews. O ouvtedeotal TpiPfis els THv TpddTnv TrepiTTwoy
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kupaivovTan mepitrou petall p=0,2 €ws 0,25, évé eis TV SeuTtépav
TrepiTrTwoty 81 émevBUoews &k Ferodo perafy p=10,3 €ws 0,4.

Hapadevypa.

‘H Tawiomédn Tou oxnuaros 10-2 («) Tefvetan Umo Pépous 15 kp,
T6 8¢ T6Gov TepieNiews THis Tauvias fooUTton Tpds 7 /10 T Trepige-
pelag ToU TupTrdvou Erions Exouev :

D=300mm g, u=0,2 o=60mm, [=560mm.

Zy. 10.2.

Tavioédn:
) ‘ATAf Taivioedn. B) Atapopikdy Tawviomedn.

ZInTeitan v& TpoaBilopiodii # porry mednoews S° dugoTépas
T&s @opds meploTpopfis (I xai IT).
Adbog:
ToEov mrepleAifecos :
0=0,7x2n=14n=4,4, ewx=¢l2xii—¢088—=24,

Pomrai mepi TO UmopdyxAov O :

Dopd TreproTpopfis I: Sp > Sy .
Sp =S4 - ex* = 140x 2,4 kp = 336 kp,
Uy = Sp — Sa = (336 — 140) kp = 196 kp,
Mgp= U, - D/2=196X 15 kpem = 2940 kpcm.
®op& TrepioTpopiis II: Sp < S, .
Sp=S,4 [e#e= 140/2,4 kp = 58,5 kp.
Uy = Sp — Sg = (140 — 58,5) kp = 81,5 kp,
Mp=U; - D/2=281,5X 15 kpem = 1220 kpcm,
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SnAadt) SArywTepov kal &TTO TO IOV TS TEPITTTWOEWS Tiis Popds
TepioTpogiis 1.

‘Emroptvoos Tapduotcn mESar XpnotuotroiouvTar povov S Tré-
Snow xatd THY Qopav 1.

To mAcovéxtnua Tis els 16 oxfipa 10-2 (B) eikoviopévns Siago-
pikfis TawvioTrédns (6 woxAoPpayiwv Tiis S, pweyaAUTepos ToU poxAo-
Bpaylovos Tiis Sp ) EvavTi TGV &mAGY Towiomed&dv [oy. 10-2 (a)]
Eyxertan els THv ducAwTEpav EAG, S10TI TO Tépas Tiis Tovias &wod THv
TAeupav B ebploxeTon &l Tou PBpayéos poxAoPpayiovos, 6 dmoios
KT TN EASIv Tijs Trédns kivelTon mpog T& &veo.

10-3 Tpoyario xivijoems.

Al Tpoxoahicn Kiviioews YXpnoiMoTTOloUVTAL S1d TNV HETAPOPAV
Tiis oTpegoUons poriis (eiTe Tiis &vTioTolyou TEpIPepIKTls Buvduews)
¢l kivioewv Six oyowiwv.

Eis T&s ouyypdévous EyxataoTtéoes xpnotpomolouvTal kuplos
ouppaTéoyova. Ta oyxowia &k xavvdPews, T& dTroic &xpNOIUOTIOIOUV-
TO TOAQISOTEPOV TIPOS HETAPOPAV PEYSAWY foyUwv &Trd &THOUNXOVAS
gls T& onpeia peTadboews Kivioews, HeTd TOV EENAekTpIopOV TRV
kwnTnpiwv unyoavédv &etotriobnoav oxeddv mAfpws. "ANN’ EkTds
aUToU Kal 1) &vToxh Twv d&v ouykplveton pé THv &uToxtv T&V oup-
patooyofvev.

‘H petagopd Tiis Tepipepikiis Suvduews EmTuy)dveTan péow Tis
TpoopUoews ToU ouppaTooyoivou els THy alAdkwow Tiis Tpoxoias
Kivijoews. "ES& mpémer v& UploTatan dopdreaia EvavTt ShioBfioews
ToU ouppaTtooyofvou katd THv ¢&otv Tiis &mitayuvoews fi EmPpa-
SUvoews.

Els ¢ykaTtdotaocy &vedkuoTiipos m.X. (0. 10:3 a) 1) kaT& ThHv
tkklvnow Eppavifouévn Emitéyuvols y els Tov Eva KA&Sov  aE&ver
T Emitdyuvow Tiis PaputnTos &d g els g4y, eis 58 TOV &AAov
THv peidver &ro g els g — y. Suvemds T& «Buvauika» popTia Tou oup-
paTooyoivou elvar:

S;=my(g+7y) xa S=m,(g—7)
AV obTév AappaveTtar :
Sy _my gty
S5, m, g—7

eu-'ﬂ =

= 0
o ¢ (y).
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'Evtatfa 6, kal g, elvar oTaTik& gopTia (T& Stolx cupTepl-
PtpovTan s al dvtloToryol Tpods alTd u&gar), ¢ (y) elvan & ouvTeds-
oThs tmiTayxbvoews kai p’ & ouvTedeoTns TpiPfis Tiis aUAaKWoEwWS.

S 1
S, Gs G

[ m (9-2)

|£MI9'J)

Tx. 10.3 a. Ty. 10.3 .
Avvanikd poptia *AvedxuoTip Si& Tpoyolas Kivioews:
oupuatooyofvou. o) "Avobos UTd TAfipes dypéAiuov popTiov.

B) Kd&bobos &veu aweeipov popTiou.

Suppwvews Tpds Tas Tpodiaypaeds &vekuoThpwy  (Onorm
B 2450) Trpémer v& &modeikvietar 8Ti 81' cAQKMOEIS KAVOvikils
Tpameloeidous Siatopdis loyver

’

N=—2"">133
=—7 2> 1,35,
¢y 62/0'1

&trou dos Ty ToU ' Trpémel v& eloaxbfi & ouvTtedeoTis TpoopUoEws
go="0,11, &AA& xaT’ E\dyioTov & ouvTedeoThs TPIRfis SMoricews
p=0,09.

Iapaderypa.
>AvehkuoThp Kivoupevos Sik Tpoxaias (oy. 10-3 B) Exel T& dxkd-
Aovba oToIyelx :
"QotAipov gopTiov Q =540 kp.
KAwBods &veAkuoTiipos E =650 kp.
*Avtipapov (Q/2+E)  G=920 kp.
“Yyos Siadpouiis H= 28 m.
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‘O KAwPos &uapTaTal utocw Teoo&pwy cupuaTooyofvwy, TO bt
B&pos ToU ouppaTooyofvou &va Tpéxov pétpov elvar q= 0,41 kp /m.

Té xivnThplov ouoTnua eupioketon emdvew. Ké&tw kA&Sos oup-
porrooyoifvou 8év mpoPAémeTan. ‘H xwouca TpoyoAia (600 mm &)
otper Tpamefoeidi] aUAdxwo ywvias § =300, f| 8¢ ywvia mepieAi-
Eews looUTan pos a= 140° (BA. Sikraiv oxnuaTtos 10-3 B).

Adoig:

Kot &pyfv mrpémel v ebpedf] i Trolav &k T&v 8Uo Bfoewv ToU
aveAkuoTiipos [ox. 10-3B (o) ) (B) ] ©) oxéors TGV oTaTIkGY popTiwv
&, oy ExeL TV MEYCAUTEPQV TIUAV.

Els ot mrpémer didun va ouvutrohoyiodfi 1o Papos ToU cup
uarooyofvou :

Gs=4qH=4x0,41 x 28 kp=46 kp.
Hepinrwois a:
*Avodos & Tiis KaTWTATNS Bioew § UTrd TATipes péAipov gopTiov
o _ Q+E4Gs _ 1190446 1236 — 1345,

ey G 920 920

Hepinrwors f:
K&BoBos &k Ths &vwtdTns Béoews &veu gopTiou:
6, G+G, 920446 _ 966
s, E 60 650 1,48>.
AvopeveoTtépa elvar ) mepftrToos P.
‘H mipfy s e*'® Umoloyiletan s éxoAoudews :

. w009 009 _
= we/2 ~ muis 0,259 =0,347.
a° 140

¢=1gp0 ‘=180 "~ 24

o' — g0.347X 2,4k — 0,85 — 2,34,
Karémy adrou elvan Suvartds & pocdioplopds ToU cUVTEAECTOU

EmToyUvoews ¢
)= ewe 2,34
¢)= 62/61 o 1,485

fiTor oupgdvws Tpds TS Tpodiarypagds.

=1,576 (> 1,33),




KEGAAAION 11
MHXANIKH METPHZIZ IZXYOX

’Ev ouveyela ToU TeAeuTadou kepadafou Tepi TpiPfis dxoAoubel
oUvTopos eloaywyn els THY pnxovikhv pérpnow loyvos, ) dmoia
tmTuyydveron S1& medfioews Tiis wpds pétpnow pnyaviis. Tpos ToUTo
xpnotpotoleitar &g’ &vds uev 1) nédn tod Prony, &g’ Erépou 8t TO dv-
VaUOUETEOY TAIVIOTIEONS.

11-1 ‘H nédn tod Prony.

‘H médn ToU Prony elvar médn p¢ SimAfjv ciaydva.
To oyijua 11-1 dewvier 8bo TUmous arriis. Kad al 8o olorydves
Tiis Edns, Six ouoplyfews TV koyMdv Evtdoews, oupmiéiouv TO
x X

a)

i

y. 11-1,
T1¢dn Tou Prony:
a) Ak Bioxou LuyoU. [B) Ak Bexadikiis mAdoTiyyos.

Toutavoy Ttéoov, GoTe dix Tév EmbupnTdv &p1Budv oTpopdv Tiis
pnxaviis # pomd medfoews v& &moppoed] THY pomriy Kivficews Tiis
unxaviis.
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‘H porrd) aUth uwetpeiton f| katd THV péfoSov ToU oynuaTos
11-1(e) i kar& TV TOU oxfparos 11-1 (B). Td Pépos Tou poyAo-
Bporxfovos Tiis médns E§iooppoTreiTan 81° &vTiPdpou G, 6TETE Kol Sk
Tous 8Uo TUTrous loyUet (G elvon T6 Bépos i ToU Slokou f 1) Bvdeafig
Tiis TAGOTIYYOS):

Mi=Mgr=G-1L
’Ex Tfis oxéosws P= M; - o mpokirTel ) InToupdvn loyls:
P=G.l. 0,

éou: TO = nn /30 wpooBiopileTan & Tiis peTprioEWS TOU &pIBuOU
OTPOP&V n.
Av Epappoyiis ToU TUTou Si& THv potrrv:

M, = 716,2 Prfs —G-1 ¢ kpm
AopPbvetan :
l
PPS=T62.G.H’ PPS=C'GD-

Ak pfikos poyxAoppayiovos 1= 716,2 mm= 0,716 m 1) oTabep&
Tijs mEdns mpokUmrTel C= 0,001 kal 7 loyus:
Gn
Prs= 1500

Hagarignous:

A& ToU PBépous &l ToU fuyol Siv Errnpedletan f) pdpTiols Tiis
Tpods mEdNow unxavils. ‘H plBuicis Tiis gopTioews EmTuyydveTan
81 TGV koY M@V dvtdoews, &véd els ToV Juydy ylveton névov &vdryve-
o5 Tou goptiou. ‘O PBpayiwv ToU fuyol ToU oxfjuaTos 111 (a)
Tpémrel va iocoppoTi TévToTe peTall TGV Svo TeppdTwv.

’Ewaidn 1) ouvohikty loxUs Tiis unxoviis uetarpémetan — Adyw
Tiis TpIPfis — els BeppdTnTa, elvar &mapaitnTos 1) &' Udatos Wuis
ToU Tuptrdvou Tijs TéEdns. Ak peyddous kivnTiipas Sév SuvaTtal vk
tpapuootij 1) péBodos alrrh) Trpocdiopiouol Tiis loxvos.

Iapadeiypata.

1. *HAsktpoxivnthp UploTarar Tédnow Bix médns Prony Umd
n= 1450 otp /min. T P&pos &l ToU Slokou ToU Luyol [oy. 11-1
(a)] elvan 5,6 kp, &v®d T pijkos Tou poxAou elvar 600 mm. ‘H &mwéAn-
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wis toyvos & ToU SiktUou elvar 6 kW. TTolos & Babuds &mobdoews Tou
AAEKTPOKIVI THPOS ;
*loyUs Tredrioews :
M;=G -1=5,6x0,6=3,36 kpm = 0,0329 kNm,
7191 1450 =

— — -—1 —1
o= 30— 30 s—1 =152 s1,

P=M;0=0,0329 x 152 kW =5 kW

06 _ 0837
Pes=CGn,  C=—1e5 =000

0,837
1000
Bafuds &mobdoews:
5

n=-%=083.

P= X 5,6 X 1450 PS = 6,8 PS =5 kW.

2. Katd Thv Bidpkreiav Tredrioews pikpoU USpooTpoPlhov ik
Tédns Prony épetprifnoav Umd &pifudv oTpogdv 250 otp [min,
136 kp &l Tiis SexaBikijs TA&oTyyos [ox. 11-1 (B)]. “O poyAoPpa-
xlov Exer piikos 1500 mm. Tautoxpdvaws éuetpfifn 1) Tapoyt) Udaros
1050 I /s kal 16 Oyos UBarotrTddoews 6,5 m. TMoios Pabuds &mwoSdoews
oTpoPihou TrpoxUTrTel &k TGV Seboptvawv alTdwv ;

MpaypaTikd loyus (mredrioews) :
Mi=G -1=136% 1,5 kpm = 204 kpm = 2,0 kNm,

. 250n
~ 30 30

P=Mio=2x26,2kW=052,4kW=71,3 PS.

§—1=26,2 51,

"H
1 15 2,095
Prs=CGn,  C=—15=—~1c5="To00 "

P= % X 136 x 250 PS=71,3 PS= 52,4 kW.

OewpnTIKY loYUs UBXTOTITWOEWS:
Poewo. =YQH, y=1000kp/m3, Q=1,05m3/s, H =6,5m,
Pogws. = 1000 1,05 % 6,5 kpm /s = 6825 kpm /s = 91 PS = 66,9 kW.
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Babuds &mroddoews:
P 713 ., 524
Pocwo. 91 ' 66,9

n= = 0,784.

11.2 Avvapdpetpov tarvionédng.

‘H Aartoupyia ToU Suvauopétpou Tanviomédns PaoileTon el TH
TPIPTV TEp1EAiSecds.

‘H yaAupdivn — kaT& kavéva ErmevBedupévn — Tawia, 1) Smola
TeEPIBEAAEL TO TUuTavov THs Tédng (ox. 11-2) qopTileTon el T

Iy. 11.2.
Avvapdpetpov Taviomdns.

E\eUbepov &xpov Tns, OV péper TV Biokov, Bk P&pous Q. Els 16 Ao,
T6 oTaepdy Sxpov Tiis Tawvias, peTpeiTon 1y Suvauls EvTaoews aUTg
81& Luyou E\atnplov.

Kata ThHv @opdv mepioTpogiis, moU BeikvleTton els TO oxfiua, 1
Q elvan peyadutépa Tijs F kot T Tepigepikiv Suvapv Tp1pfis Uy , 8n-
Aady:

U,=Q-F,

Smou: af Suvdpeis F kai Q perpouvtan els &méoraov r’ &mwd Tou kév-
Tpou ToU Tuptrdvou (Blokou) Tiis mEdNS. Zuvemdds elvai:

— 1) pomrn medfjoews: Mp=U; -1’ xai

— 1 loyUs Tednoecws: Pp= M3 - o.

’Ek ToUu TUTrov M; = 716,2 Prs els kpm AappdveTtar:
Mt _ Ur .r _
Prs="7162 "= 716 "=CQ=-F-n,

dmou: C=r'[716 yapaktnpileTan s arabepd tijs médng.
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Iapadevypa.

Els mrerpedaiokivnTiipa Diesel xara Thv mednoiv Tou 81 Suva-
popérpou TauvioTEdns EueTpnnoav ol dkdroubor Tipal:

AtéueTtpos Sloxou Trédng D = 600 mm.

*Ap1Buds oTpopddv n = 500 otp /min.

®bpTiois Blokou (Quyou) 120 kp.

dépTicis Luyou EAarnpiou 65 kp.

‘H méyous 2 mm yaAupdivn Taavia elvon Emevdedupévn Sk Tepa-
xlwv (Térwv) & §Uhou Tréryous 30 mm. ZnTeiTon & UoAoyiopds TS
loyUos edricews TOU KIVNTTPOS.

Avog:

Ur=Q—F= (120 — 65) kp = 55 kp.
Mp=U; - r'=55X (30+3+0,1) kpcm = 18,2 kpm =
=0,179 kN,
500 %
Pg=M;® =0,179 X 35 kW =9,36 kW = 12,7 PS.

"H oTtafepd TwEdns:
r 0,331 0,462

C=—16 =716 — 1000
0,462



MEPOZ TETAPTON
ANTOXH YAIKOQN

"Evé® 1) Zramikn doyoeitan ué Tds é§wTepikds duvépers, ol dmoic
Spouv &l dvds coopaTos, 1) TAvtoyh YAik&v EmekteiveTon elg TS dow-
Tepikds &vmidpéoess, al omolan éppavifovTan kaT& THY KATATOVNOW
£vos EAAOTIKOU GOUOTOS.

Al E§wTepixai Suvdpels Tepérel v edpiokwvTan dv looppoTria pE Tas
towTepixds. "Equ Bewpnbif Tepdyiov, 16 dmroiov &mekdn &K CWHATOS,
al &l Tiis dmigavelas Toufis Tou Spdoan towTepixal Suvdpels Trpémel
v& elvon Eror Siateraryptvat, doe vé iooppotroUv Tds &t Tou 18lou Te-
uaryiou Bpioas e§wTepikds Suvdpels. Suvetrdss af cuvfikat icoppoTrias
Exouv trrions kai S1& THV "Avtoxfy “YAkGV OepeAicodn onuaciav.

Al kard THY &UTIHETOTIOW TAV el8QV kKaTarovoews Eupavifo-
pevan Evvolan pomdv émeaveildv (oTaTikh porrd], potn &bpavefas
kal potrty dvTioTdoews) EeTélovTon els TO TeAeuTadov KepdAaiov TS
*AvToxiis “YAkGV.

KE®AAAION 12
EIAH TAZEQN KAl ANTOXHZ

12.1 Eidn tdocwv.

‘Qs 81 kad els TOV ToMOV A &vepépbn, Siakpivovtan (oy. 12-1):

—dpBai tdoeig (6) k&Betor &l Tiis KaTarovouptuns SiaToudis A,
—datunmixai tdoews (1) kelpevan év T EmimédSe TS Siaroudis A.

A
T

A
Iy 12-1.

'Opb) Tdois o xad BraTunTIKh T&OIS T

Al 4pbal Téoeis TpoxkaAouvTon Adyw &fovikddv Suvduewv (Epeh-
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kuouds, OATyis, Emgaveioks Tieols) kal kauTrmik@Y poédv (ouupPo-
Alopol @, ©, p, Op ).

Al BiatunTikad T&oels wpokaAoUvTal Adyw Tepvouadv Suvapewv
kal oTpemTikGY pom®dv (ouuPoAiouds T, Tt ).

12.2 Eidn éavroyfic.
‘Qs Hidn els TOV Tépov A &vetrTUXOn, SroxpiveTan :
— ZraTik &vtoyh kal
—’Avroyt Srapkefas.

a) Zratwe) dvroyd).

Al Tipad oTaTikiis &vToxfis (o) elvat dkelvar ai Tipal TéY kora-
Tovfioewv, B1& Tas dtrolas Eppaviterar 1) Bpavots, SnAadt Ekelval, Sik
T&s émrolas TO UAkOv &oToxel. (CExTods Tol dplov Bpaicews op , on-
noofav Exel kal 1O Oplov Siappofis op . TouTtou Btv Trpémret vé ylveran
UTrépPAOIS KATA TAS TTPAKTIKGS Epappoyds). Al Tipal otaTikfis dvToxiis
AopBévovtal & Tis KAUTTUANS TaoEws-pnKUvoews (PA. Téuov A).

B) 'Avroyn dwapxeiag.

Al Tipal &vToxfis Siapxelas elvon &keivon al Tiwal Tév karoerovi-
otwv, Tas omolas TO UAIKOY ouveydds SUvaTar va dvahauPdvn ywpls

2
I o I m

I [

N

S S
§

Xpovos Apovog Ipdvog

a) a9 2) i

¢
Xy, 12-2 a.

Etdn &vtoyfis Srapkelas:
«) ’Avrtoxd els pévipov oTaTikév gopTiov. B) Avrtoxd els EmavahapPavopévny
pdpTiow. ¥) "Avroxn els &vtioTpepopbvny pdpTiow.
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dotoylav. Alakpivovtar (BA. Téuov A kal &vTofa oy. 12-2a):
*Avtoyt) els WOVIHOV OTATIKNY QOPTIOW Gueyy Tuoy (TEPITITWONS
popTioews I).

"AvTox el EmavadauBavoutvny @OPTICIV* GOupy , Temy (TTEPITTTO-

ols gopTioews IT).

"Avtoxny els QTIOTPEPOPEVTIV POPTIOIV ** Opyr , Tave (TTEPITITCO-

ois gopTioews IIT).

Al oytoels Twv elval TepITTOU 6,0y ¢ Geny & Oave & 4131 2).

‘H naunidln vot Wohler.

‘O TrelpapaTikOs TPoodiopiopds TV AvwTépw TIMGY &vToxfis
tmiTuyydvetar Six TGV pnyxavédv Sokipfis &vtoyiis Siopkelas i dv-
Toyfis els kéTwow, el Tas dmolag TS Sokipiov karerroveiTan els piav
ouvex ] dvadhaymiv popTioewv peTay wmds peylorns kal mds EAayioTns
Thoews, WeTpeiTal 8¢ O &p1fuds Emavadfyewy gopTicews péxpr Ths
Opoioews (yoovixy avroxn).

Al Tiual xpovikfis &vtoxfis EAaTToUvTan, dTav afdvetan O &pt-
Buos evaAory @y gopTioews, Tapapévouv Suws oTadepad peTd &To Eva
wpioptvov &piBudy gopTicewv (Oplakds &p1Bpds gopTicewv) kal -
pat ToUTou (&vToyn Siapkeias ) KOTIWGEWS).

o (1) a) o tir) f)
40 kp/mm* “Optaruss 404 kp/mm? “Ouauds
| Ap1bpex poptiscwy ] apiduc poprisewy
30 30
1
201 N ) ™ 201 I
i) } Y ]
0 8 - 10 |
4 P :
1
0 T T S D T T T } —>
1 ? 3 196 7 L5 ,2 25 3.10°

Apluos popriseam Aptbuoe  poprusews
Xy. 12.2B.

KaptiAn tou Wohler:
@) ‘Ymd ypauniky kAfpoxa &pibpol gopricewv. B) “Ymd AoyapiBuikiy kAfpoxe
&p1Buou gopTioecwv.

Al péyroTan Téoels Tiis Xpovikiis &vroyfis kol Tiis &vToyfis ko
osws Yop&ooovta els Sidypappa pi TeTpnuévnv TovV &pibpov Emava-
Myewv opTicews (kaumUAny Tou Wahler, oyx.12-2 ). Els Tty

* ‘H els varmrimToucav ¢bdpTIoW.
** ‘H elg peramimrougav gépTiow fi kal TaApmKiv dvToxniv.

Teyvinty Mnyavixs) B’ 9
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Uy KOUTIUANY Xopaypévny pé TeTpnuévny oV AoydpiBpov Tou dpi-
Buou gopTicewv [ox. 12-2 B (B)] tupaviletan capéoTepov & dpraxds
&p18pds gopTicecv.

’Edv Tepdyiov pnyoavils, s &k Tis guoews Tiis AetToupylas Tou,
5tv @Bdvn ToTd ToV dpraxdy &piBudv gopTicewv, f dvtioTolyos Ypo-
vkl dvToyn Tov UmoloyileTan &k Tfis xaumiAns Tou Wohler.

Awayodupata avroyijc Swapxeiag (1) dvroyijs eig xdnwow).

'Eqv & Tfis @UoEws Aertoupyias Tepayiou pnyaviis 6 &piBuos
popTioewy pBdvn fi UmepPaivn TOV Sprakdv &piBudy gopTicewy, TOTE
kprThplov &vtoyfis &moTeAel TO Splov &utoyfis Siapkeias. 'Etreidn eig
THY Tp&EIY Epgavifovtal &uTioTpepSpEVa PopTIoElS Ut peyioTny T&ow
&p1BunTikGs Sropdpou Tis EAayioTns (SnAadn pt péonv Tpfv dik-

+0 Oo + 0 T

L/\L,u,o

/Xpa'vo; ° Xoowog
VANV
a

8)

-0
Ty 12:2 7.

*Evedhacodpevan popTioers ut &vicous peyiotny kal AayloTnv Téov:
a) o, dpvnTikév. B) o, BeTikov.

gopov ToU undevds) A EmavaAapPavouevar gopTioers pé EayioTny
oty > 0[ox. 12-2 y (a) xai (B) ], «i Tipai &vtoyfis Siapkeloas &mrer-
kovifovTtan elg SiaypduuaTa, ik TGV oTroiwv SYvavTon vé Angbolv kai
T& Spiax &vToyfis i1 Tag g GVed TEPITITWOEIS.

Kat’ &pyfv 1y SicypoppaTikhy &mekdviols (oy. 12-2 8) yivetan
u¢ &fova TeTpnuévwov THY péomv TACW oy = (6, + oy ) [2. Qs TeTo-
yuévon AappdvovTtan f) GuwTdTn Kad KATWTETN Téots. OUTw Si& o
= 0 elkovileTon 7) &vToxt €ls GvTioTpepopévny KaTaTrdvnoty, Evéd i1k
Om = Gemy[2 T} &vTOYN els EmavodapPavopévny ¢dpTicw. Ak ToU
TeAeuTadou ToUTou onuefou &yeton 1y edbela o UTO xAlow 45° ¢
Tpds TOV OpigdvTiov &fova. 'Emi Tiis elBelas oalTiis TO omueiov
Om= Gp TAPIOTA THYV OTATIKNY &uToxnv kai elvar TO TeAeuTtaiov
onpeiov Tou Siaryp&ppaTos.
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A& TpakTiknY ¥pfiow 1O Sikypapua meptopileTal Utd dpiLov-
Tlou eUBuypdppou TuAueTos, TO &molov &uTioToixel els TO Spiov
Siappofis o, 810T1 Tiual T&oewv UmepPaivovoal TouTo S&v Trapousié-
Louv tvBilagépov eis THV KATAOKEUY oToIyElwy pnxavdv. To TeAeu-
Taiov onueiov ToU SiarypdppaTos eUpiokeTan Tdpa eis THY Béov oy
= oF, T& 8¢ KaTOTEpa Spiax TAoEwWV TrpeTel V& Sropbwdouv dvTicToi-

Al
P '/I/
vt
L
% /
. /
t /
/
50 kp/mm?* //
/
W
ot %
(1)
20
'17‘,;,{/0 | '
'/
/
0 0 o
oot |
2 L
0 Tx. 12.25.
Baowky pébobos #kmrovrioews Sieryplppa-
30 T Tos dvtoxfis Biapkelas kal y&pafis Tou
Opye 81& X&AUBa St 70.
-40 [lrp/mrn"‘

xws. Td oUtws évammopévov Tufjua Tou diarypdupaTos TeplopileTan
gis THv Tpa€v pdvov UTo eUbearGdv.

“Eva TotoUTov Bidypaupa BUvatal va xapoybiy &ml T Pdoet
OAfywv oXeTIKGS TEIPaPATIKGS Aneleicddy TInGY, ds B Seiy o1 els T
Tapadetypata ToU dkoAoubouv.

8Py,
@
are

€ Yie

N
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Hapadeiypaza.
1. Aikypoppa &vtoxiis Siapkelas Sik ydAupa St 70 el épeAku-
opov kai els k&uy. *Epetprifnoav :
Twal oTaTikfls &vToxfis:
op=75 kp/mm?  or=42 kp/mm?, o, =50 kp /mm?2.
Tipad Buvapikiis &vTtoys :
"EQeAkuopds-OATYIS ¢ Oy =40 kp /mm?,  Gu. = 23 kp /mm?,
Képypis : Ourvbh = 50 kp /mm2, ©uep= 32 kp /mm?2.

MéBodog éxmomjoews diaypduparos 6’ dpeAxvoudy (oyx. 12.2 B) :

1. "Ayetat f} Oae = £ 23 kp /mm? & Tfis &pxijs TV &Edvev
Tpds T& &vew kol TPds T& k&Tw Kal ETor TpokUTrTouy T& onueia (4-1)
kal (—=1).

2. "Ayetan 1y elfeiax ToU Splov Brappofis op = 42 kp /[mm? &mwo
THis (Urd KMow 45°) Sixywviov op, kal Tpds T& dproTepd.

» @ -
A/’ | J, . 7 7
3 e
| // P MRy S E = // |
i . 7 ) %
?”!r/ al 7 4 Aexfepes _ B ./'/ //.’ o
- ) ’ 1 A s // Kalipes
51—~ » .

77" 2 £ 8 T 1" A/ L
Q]—E’L/ // /'74-—" oA d : d 4 v tpedvanygs-Qives
b T.r 717 /71_‘——2?/“_’“ § /_/ /h .;. 4 Frprpes
T-Eis / /’_Tﬁ E' —— .
by Ps 7 7y ¢ v / J /

p /| 7/ A ay

o Y | AV
7P/ " 0 5 % 0 -t
I Z7A N LA/
i W
-5“_ / / $ t ) 4 //
/'// ‘,E/:/ P
5 i 1
2 /]
¥ ‘—,,,/_
a) 8)
Iy. 12.2¢.

MaypéupoTa &vrtoyiis Biapkelas S1& yéAuPas:
o) Arkypappa &vtoyiis Sixpkelas Bidt xéAupa St 37.11. p) Aikypaupa &vtoxfis
Siapkelas B1& xdAupa St 50.11.
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3. MeTagépovTtat foan &mooTdoels «a» TPods T& K&Tw Tiis Six-
yowviou on.

4. TomofeTeltan | Om=Ocm [2 &ml TOU &Eovos TeTUNRéVGOV
(onueiov 4).

5. Zuvdéetan T onpeiov (—1) pt 16 onpeiov (4) xai TpokUTTTEL
T onueiov Topdis (5).

6. TTpoP&AAeTan 10 anueiov (5) &l Tijs eUbelas o kol AauPdvetan
T6 otjueiov (6).

7. Zuvbéeton TO onueiov (+1) ué 76 onpeiov (6) kal Td onueiov
(—1) ut 16 onueiov (5) kal o¥Tw cupmAnpouTan ) dprakt) ypouudh
TOU Siory paHUaTOS.

Kar® &véhoyov Tpdtrov pokUmTowy T& SiaypdupaTta Si& oTpe-
TTIKAY Kol KOUTTTIKHY KATXTTOVNoIv.

TMepantépod SrarypdupaTa &uroydis Siapkelas SeikvuovTtan els T&
oxfuara 12-2 ¢ (o) Ews ().

A&k Thv xpnoiwomoinow T@v SiarypapudTwy &vtoyiis Sixprelas
mptret v Angfouv U’ Sy Ta dxdAouba :

’Ex TéV SiarypappdTwv auTdv Stv Aappdvovtar pévov 1) dvtoxty
els pévipov oraTikhy, els Emavadaupavoutvny kai els dvTioTpepopt-
vnv @dpTioty, SAAG kal els TepiTrTdoEs, KaTd Tas dmofas UploTorTon
&uTioTpepoptvn gopTIoIS HE peyloy Taow Bikgopov Tiis EayioTns
f kol xupawouévn eépTIcls pe EayioTny Téow > 0.

E&v 81 BeSopévny mepimTwotv gopTioews elval yvworal 1) &ve
bpraxd) () peyioTn) TéoIs G, kKl 7 k&Tw Spraxn) () EhayioTn) T&-
a1s oy , TpocdiopileTan 1) péon Tos:

oo+ o
Gm — \] 2 u
kai 1} SiaxUpaveots Téoews (EvavTt Tiis uéons Téoews):
G,—OC
Ga= (4] 2 u

Els T&s oxéoers aUras oi épeAkvoTikal Téoeis TiBevtan pé BeTikdv
Tpdonuov, &véd al BATrTikal pE &pvnTikOy Trpdonpov.

2. Els yéupa St 70 4 &vrox) els dpeAcuoTixiy dvTioTpegopdvny
KaTamévnow elat 6oy = 4= 23 kp /mm?2. *E&v 1} aylom Tdois elven
povov — 12 kp /mm?2, T6Te ) &vw Oploxd) (#) peylorn) Téots 6& Su-
varral v& AGPn Tipty dvwtépav Tis + 23 kp /mm?. *Ex ToU Sierypdy-
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paros TrpokUTITEl 81& oy =— 12 kp /mm? # &vrtioToixos dvwTépa
oprakf) Téois o, =+ 32 kp /mm?2.

"Ex TGV TIUGOY aUT@V TPOKUTTTEL

Om = 3—2;3 kp /mm2= 10 kp /mm?  kai
Oy = w kp /mm?2= 22 kp /mm?2.

Al Tipad adTtal SYvavTar frlons v mpokdyouv 1”&’ eubelag
dvayvioews ¢k Tou Silaypdupatos [ox. 12-2¢€ (y)].

12 .3 ’Emvtpenopévn thorg kal cuvieELesTi|g doQaleios.

‘H xora THv ékrdvnow Tiis peAéTns oToryeiou pnyaviis Aaupavo-
uévn g EmiTperopéun T&oIS Trpémel, pt k&mrotov Pabudv fi ovvrele-
oty dopalelag (v), v& elvat xapnloTépa Tiis dplaxiis Toews, ToU
&vTioToIXel efs TO U’ Syiv eldos xorrarovhicews kal THV U Syiv
meplrTwow gopTicews (T.x. wovipou, xpovikiis, &vTioTpEPOMEVNS T
EmavaAaupavopévns).

Eqv w.x. 81& TOV TpocSiopioudv Tév Siotdoewy Tepayiou &k
X&AuPos St 60 eis THY epiTtToow popTicews IIT (Gay: = 28 kp /mm?)
Anebfi ds tmiTpetropévn Téols o, = 600 kp fem?, 6 GvtioToKOS GUV-
TeAeoTh)s dopodeias Utohoyiletan els :

Gue _ 2800
=T =T

‘H &5 &vw UmohoyioBeica Tipty ToU ouvTeAsoToU &ogoheias
elvan els Ty TpaypaTKSTHTA pikpoTépa THS TPoyRaTIKiS, Si6T,
Aoyw Biapdpwy aitiwv, dnuioupyouvTtar aiyual fi ovyxevrodoeis
T&oewv, mepl TV bdmofwv 6& ylvn TAnpeoTépa dvdmrTuis els THY
tropévny Tapdypagov.

AapBovoptvewv Ut Sy T&v ds &vw TaporydvTwy, els Eva kard
TO BuvaTdy AVTITTPOCWTEVOVTA THY TPXYHXTIKOTNTA UTTOAOYIoHEY,
Sivarar v& Angbii ouvTeheoTt|s dopadeias — dvagoptkdds Tpds THY
oplakny Téow T U OYIv TEPITITOEWS POPTIoEWS — Kelpevos pe-
Tagy 1,5 kai 2,5. Eis Tov UmroAoyloudv EAappdv HETOAAIKGOY KoTo-
oxeuddv AouPdveTal TOAAGKIS &koun YaunAdtepos ouvTeheaTns (1,2
gws 2,0).
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12-4 Tvykévipoolg Tactmv.

Eqv p&PBos (eiTe Boxipov) @épouca tyxomdas f) dmiv UtrooTi
KOTOmoVNow EpeAKUCHOU, Kapyews f oTpépews, éppavifovtar els T&

XEIAn TV EykoTr&v ouykevTpwoels Téoewv — (o). 12-4a («) (B)

|
| T
' max o '
I maexa
z i & |
A - \A/
l i 3
: A HIk
I 1= [TTITTY e ‘:l
L | )
a) 8)
Xz, 12-4 a.

SuykévTpwots TEoEWY KaTd THY KaTamévnot els tpeAruopdv:
a) 'Efwtepikal fjukuikdixad Eykomral. B) *Ofuydwior EwTepixal Eyxomal.
Y) Kevtpixf) &,

EwTepixad Eykotrai UTrd EpeAkuopdy, oy. 12-4 a(y) kevtpikh) &y Urd
EpeAxuopdy, oy. 12-4 P EwTepikal Eykomral Umd k&pyiv) —, Snhadnh
&veopcian els ThHy duoiduopov katavoptyy T@Y Téoewv, al dtroian Sdv
TpoPAéTTovTal B1k TV ouvfifwv TUTTwv TS ‘AvTtoxfis “YAikdv. Al
oUYKeVTpOEIS Taoews elvau Tdoov peyaAUTepa, Soov G§uTépas yow-
viag Tapouoidder 1) Eyxomh [oy. 12-4 o (a) (B)].

‘O Trpoodiopiouds ToU pEyEBous TV CUYKEVTPWOEWY TAOEWY EXEL
iSintépav onpaciav els TV TepiTTwow Tiis vaAhaooopévns op-
T{oews..

a) ’Ovopaotixny rdoig.
‘O Ymrohoyiopds Tijs Taoews p&Pdou, 1y dmola karTarroveiTan elg
tpeAkuopdy, T Ponfela ToU ouvfifous TUTou o= F [A, 5i8er Tiv
F
= A
fito1 ™y els THv oTevwTépav Biatoutyv A, Tiis p&Pdou duotopdppws
xeraveunpévny téow. ‘Opofws Bi& p&Pdous Ummd kéuyw, ©) oyéols:

Svouaotixy Tdow Oy
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5i8e1 TNy dvopaoTiktyy T&ow, TOU &vTicToiyel els THy potrny &vTi-
otéoews W, Tiis Siatoufis A, (ox. 12-4 ).

To uéyebos Tiis ouykevTpworws T&oews YmoAoyileTan, &pou An-
@folv U’ Syiv B1&popot TTapdyovTes.

Xx. 12-4 8.
ZUYKEVTPWOS TATEWY UTrd KAPTITIKNY KTV o1V,

B) Zvvredestis ovyxevtpdosws Tdosws.

‘O ovvredeotis ovyxevtpdoews Tdoews (ax > 1) &moTeAel Tapd-
YovTa — &ve§&pTnTov TOU UAIKOU — pt TdV “drrofov TroAACTIAQT1&E-
Tau 1) dvouaoTIkY TAais, Bi& v& Swon TV els THY Béov oUyKevTpw-
aews Téoews UploTapévny peylfotny Téow (Thy alyuny Téoews) :

mNax o= 0y - Oy .

‘Qs TapoBelyHaTa OUVTEAESTRV CQUYKEVTPUOEWS TAOEWS SU-
vavtal v& Angfolv T& Emdpeva :

Kuriksy &1y els épeAkudpevov Eaopa (oy. 12-4y):

B/d © 3 2 1

ay 3 25 2 1,0
i b .
N s o s W ?_A-.._T_é_.. ?; T4
i r —L—
Ey.12-4v. Xyx. 12-4 6. Yy.12-4 ¢,
*EAaopa pt OTrv. *Aoves pt HKUKAIKTY *ANAayn) Srapétpou
TEP1PEPIKNY EyKOTIV. &rpdacTov.

‘HuikukAik?  mrepigepikny &ykotr) &l OTPETTIKGS KaTaTTOVOU-
pévng &rpdxTtou (oy. 12.48):
r/D 002 005 01 02 03
t/D=0,25 a =55 3 2 14 1,3
t/D=0,025 ay=2,0 5 1,2 1,1 1,05
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"AN\ayn) Siapétpou &Eovos UTTO OTPETTTIKNY KaTamévnow (o).
12.4¢):
r/D 002 00 01 02 03
d/D=0,5 =36 25 19 15 1.2
d/D=0,95 =17 L4 12 1,1 1,05
Zpnvavlakes UTTO OTPETTIKNY KaTamévnow (ox. 12-4 o) Six
t/D = 0,1:
r/b 002 004 006 008 0,10 0,12 1
o 4,6 35 2,9 2,5 2,3 2,2 2,0

//’///////////f

Xy. 12-4 ot.
"ATpaxTos pt opnvaUAaKa.

y) Zvvredeotns edawobnoias dyxondy xal ovvtedeorns dvaywyfls
8¢ Eyxomam.
Meipbuara Edeifav, 6T Si&popa YA BUvavTan v& dvoddBouv
kol peyoduTépas TS max 6= ay - Oy T&oels. Astkviouv Aorrov T
VA& Si&popov evaioBnofav EvavTi Emdpdoews Eykomdv (.. f
Uohos oAU peydAny evaictnoiov, 16 EAaoTIKOV TTOAU Mikpdv). *Epe-
TPABN | TPXYHoTIKY Tipf ToU Adyou:
maxe _ B,

On
& dmoios yapoxTnpileTar & owvtedeoTnc avaywyijs € éyxondv, kai
£UptBn BT1 AauPavel Tiuds peTo€U ay kal 1:

Av &\lyov elalobnTa EvavTi dvopoiopopeiddy VA& By — 1.

A& oAU elaiobnTa BvavTi dvopotopoppiédv UAk& By —> ay .
*Ex TV ouvTeAeoTdV By kol oy OpileTan & ouvteAsoThs ebanodn-
olas Eyxomdv (M < 1) ouppavws Tpds THY oxéow :

_ Bl
e = (Ik—-'l.
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Kord t& dvewtépw, els v Tpnv By =1 (oax) &vtioToiyel &
ouwTeheaTns evaiofnoias Ny =0 (1), &v®d 81k ay = 1 (oUBepiar Eyko-
™)) 1 edaobnola dvvatar v elven ny = co.

ZuvTedeoTal ebonodnoias Eyxotriis els dpiopéva eidn yoAUPwv :

St 37.11 &vwTtTnpévos =04 &wvs 0,7.

St 50.11 0,5 » 0,85.
St 70.11 0,55 » 0,85
St 52 Bouikods XaAuy 05 » 0,9

XéAuy EAarnpicov 0,95 » 1,0

AV EmAUoews Tiis &vw oyxéoews ws TPos Py , AauPavetan 81k TOV
ouwTeAeoTNV Quarywy s €€ Eykomiis 1y Eepaois:

Br=1+mng (ax — 1)

&k Tfis dmolas TwpowUTrTel 1) peyloTn Téois (aixun) :
maxoc = By op .

6) Kardoraois émipavelas.

“OMot oi TpavuaTiopol, Tous &mofous UpioTaTan uia dmedveia
KaT& TS Siapdpous péoels Emefepyacias Tns, Emevepyolv s pikpai
dEuycvior Eykotral. *Axkdun TepiocdTepov EmPAaPNs elvan ) Emidpa-
o15 Emgaveias, ToU Tpotkuye 81” E§erdoews. “Ooov TepioadTepov evai-
ofnTov elvan TO UAIKOY EvavTi Eykomréddv, Téoov foxupoTépa elvan kad 1
¢miBpaots TGV dvwpohidv Empaveias. X&AuPes UynAfs ebouodnoiag
Eyromrddy Seikviouv PEYEANY GUTOXTV KOTTGOEWS, UOVOV &Taw 1) KoTd-
oTtaols Tiis tmeavelas Twv elvan &ypoyos. ‘H dviywois Tiis Tdoews
Adyw kaTtooTdoews Empaveias SUvaton va Angdf U’ Sy &1’ elo-
aywyfis &vds &xéun OUVTEAECTOU, TOU owrtedeatol dmipavelac Oy .

‘O ouvTeAeoThs aUTds kupadveran petadu 1,1 xal 2 (els &xpaios
TEPITITWOELS, T.X. XSAUY éharnplwv E§eAacteions émpaveias, SuvaTdv
v& gbdomn €ws 4). Katomv adrddv:

max ¢ = oy By Oq

Ko®” Suotov Tpémrov Emdp& 1y S1aPpwais, 81611 ol TpaupaTiouol
Tiis tmeavelas kaTéTy SiaPpwTikis wpoaBoAfis EmiSpolv dx Aetrrad
¢yxomraf, TToU ouvTedoUv els THy &dviywolv TGV Tdoewv.
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apadeiypara.
1. TlemAatuopévn p&PBos (Adua) ek Y&AuBos St 37 (04, = 12
kp /mm?) Tfis popefis Tou oxnuaTos 12 - 4y mAd&rous B =200 mm,
SrapéTpov omriis d = 80 mm kararoveiTan ls pOpTIoW dVTICTPEPOUEVTY
dpeAkuopoU-OAlyecs. TTéoos elvanr & ouvteheoTns &opodeias Six Thv
p&BSov, 8Tav 7 dvouaoTIkY Tdols looUTon pds oy = 400 kp /em? ;
A& B[d=200/80=2,5 Aaupbvercan & ToU Tivakos mepitou
ay =2,2. Mt 1y =0,5 kal oy = 1,1 mrpokdmrrer ;
By=14+nx (ax—1)=1+05 22—-1)=1,6 «ai
max o = Py ok on= 1,6 X 1,1 X 400 kp [cm?= 704 kp [em?.
’E§ orrou eUploxeTan 6 ouvTedeoThs &opaeias ioos Tpds:
_ Ome 1200
Y= maxoc _ 704

=1,7.

2. "AtpoxTos u¢ pelwotv Siapétpou kal opnvaiaxa (o). 12-4 1)
karatroveiton els &vTioTpepopévny oTpbyiv. KaTteokeudobtn &1° dvo-

.
oD 1608 —

*Afwv pt Aapdy kal opnvaiicxa.

uaoTikty Téow 1,= 300 kp /cm? eis THv TAfpn Sixtopdy Tdv 160
mm . Tléoos & mpayuaTikos ouvTeAeoThs dopadelas 51 Uhikov Tiis
&rpdxTou :

a) St 60.11 ut Me=0,5, Tave = 16 kp /mm?2.

B) VCN 35 ut M=0,85 Ter=24kp/mm?;
SuvTteheoTi|s Emipaveias els dupoTépas Tas TepiTTT@OoEls o = 1,2,
Acipds (= &\ ayty Siapétpov) :

Eis tov Acipdv Tiis &rpdkrou 1) dvopaoTikd TAOIS TPOKUTITEL &K
ToU TUTov:  t=M; /0,243

: 160 \? .
w=\ 110 - tp=1,5%x300=450 kp /cm?
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A& r/d=0,05, d/D=0,875, ay=16 mpoklmTEL"
Br=1+(x—1)nx=1+0,6 nk.
a) St 60: By=1+0,6x%x0,5=1,3,
maxt= Py ox Ty = 1,3 X 1,2 X 450 kp /em?,
maxt=700 kp /em?, v= %
B) VCN: By=140,6 x0,85=1,51,
maxt=Pxox Ty = 1,51 X 1,2 X 450 kp /cm?,

2400
_ 2 — ~
max 1= 815 kp /cm?, v= 85 ~ 2,9.

~ 2,3.

ZpnvoUAaf :
r/b=0,04, ay=3,)5,
Br=1+ (@ax—1)me=1425n.
a) St 60: Pe=1425%x0,5=2,25,
max 7= By oy Tn= 2,25 X 1,2 X 300 kp /cm?,

1600
— 2 — ~
maxt= 810 kp [cm?, V=310 ~ 2.

B) VCN 35: PBy=1+25x%0,85=3,13,
max 1= By ox Tn= 3,13 X 1,2 X 300 kp /cm?,
2400
— 2 _ 0~
maxt= 1127 kp [em?, v= 1107 ~ 2,1.

’Ex T&v &mrotedeoudTwv (ouvTtedeoT@dy &ogadslas) ylvetan Trpo-
gavts 8Tt 6 YdAuy VCN, Tapd Thv onuavTikés UynAotépav &vtoyhiv
Tov el &vTioTpepoptvny PpopTIoIY, Adyw Tis ueyoAuTépas elcuotnoias
Tou BvavTi EyKOTr&Y, Btv Trpoopépel TTPakTIKGS NUENUEvnv dopdeiav.

12.5 *Avrtoxn) Svapoppdoems.

A& TrohUTAoka Tepdigia (s Tr.X. 1) KepaATy SiwoTiipos), Sik THy
Siapdpewoty &Y dtrofwv 8tv SuvavTa va Epapuoatouv uédodor Urro-
AoylopoU &vToxfis foxUovoan 81’ &mAds p&BSous, elvar SuvaTov v
XpnoipoTroinfouv &TOTEAMECUATA &K PWTOEAXOTIKGY TEIPOUATWY f
VETPTIOEWY BIX UNKUVGIOPETPpWV.
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A T&V peBoBuv alrddv EmiTuyydvetan 1y SraioTwaois Tiis kaTa-
voufls TOV T&oewv elg adTd.
Ex T&v peTpioewv aUTdV Suvavton v Trpocdiopiofouv Tiual

OUVTEAECTAV TACEWV:

~ maxo
05 = ’
On

Bi&x T&v dmolwv kabioTaTon duvatr, 81° Bva dpiopévov Tepdylov pn-
xaviis kal Biax 1O aUTO UAIKOY, fy TpoPAeyis THiS alyudjc Tdoew.
‘H peTagopd T@v &roTeAeopdTwv gis SAAa Tepdyia Sev elvan TévToTe
ETITPETTTY.

12.6 ’Ernidpactis tiig Ocppoxpaciog £ni tfig dvroyiic.

"Ex Sokipddv els EpeAkuouov els Uynids Bepuokpacias TpokUTrTEl 6T1
N &utoyt) Tou X&AuPos uexpt Beppoxpacias 3000 éws 3500 C Sév EAarT-
ToUTan (MAMoTa aUEdvel SAiyov). Ak mrepanTépw aUfnow Tiis Oep-
Hokpaolas TapovoidleTal EvTovos pelwais Tis &vtoyis. Yo YaunAds
Beppokpacias av§dvouy onpavTik@ds T& o kal op* ofTw T.Y. €5 dv-
BpaxoUyov XaAuPa UTrd fepuokpaaiav — 1800 C mapaTtnpeital alfnois
kot 150 &ws 2009, £l T&Y Urd 4 200 C &uTioTolywv TIHGY.
MeT& Tiis Bepuokpacias peTaPdAAovral Spws kal TO péTpov EAa-
OTIKOTNTOS, 1| pNKuvols Bpalioews & kal 1) oTévwaols Opavoews y, ws
BewkvieTan els TOV &rdouvBov Trivaka Si&k Tov YdAuBa St 37 :

Oepp.—20 +20 100 200 300 400 500 600 °C

op 4100 3850 3950 4100 4150 3300 1900 1700 kp/cm?
E 207 207 201 1,9 1,8 179 1,51 1,34 10%kp/cm?
3 3t 31 22 19 23 45 66 99 %
") 51 58 51 41 23 56 718 91 %

Els oAU yaunAds Bepuokpacios aubver dkopn mepiocdTepov 1) dv-
ToxXM (s 7181 &vepepbn), ueloUtan Spws loxupdds 1 dvnypévn PNKuvols.

Els Tas bynAas depuokpacias Tév onuepvdv &TuoAepnTwy, &Tuo-
otpoPiAwv kal &eprooTpoPfAwy (&tuooTpdPiror max 6500 C, &epio-
oTpoPidor max 750° C) xpnoipomolouvTtal of UynAfis feppikiis &vtoyfis
WOTEVITIKOL XEAUPES.

8Py
7 4
rd
5
g 4
Qe



KE®AAAION 13
EIAH KATATIONHZEQN

TMpds kaTavénow Tiis émidpdoews fkdoTou eibous kaTorovi-
oews, BecwpelTan odpa, & Tou dtrolou ik Toufis Exel &apedii va
Tufipa. "Eml Tfis Emeaveias THs Topfis Tifevton af Suvépes ) ai Té&-
oelg TPOs ATOKATACTACIY Tiis icoppoTrias Tou UtroAolTou cwuaros.
Oi &Eoves x kail y kelvton i Tiis Emeavelas Ths Toufis (ox. 13a),
8@ & &Ewv TAV z elvan k&beTos TPdS otV pi THY BETIKNAY TOU popdv
(Brevbuvopévny) éxTos ToU UTrohoiTrou cpaTos.

13.1 Karardévneig Loyo dfovikfig duvapsmg (2peikvopos xai Oriyng).

Edv 1) &Govikny Suvapis fi 1) ouverreior adrTiis Tpokahoupéun Sp)
Téots (o). 13a) Exel kateubuvoty &k Tiis Toufls TOU cwPaTos TPdS T&
£8w (+ z), TéTE TpoKEITON TrEPT EPEAKUOTIKTS Suvéuews. *Edv 1) &§ovikn

/X

+Z

v peduvipos
' -8i&ps
by
Iy. 13a.

Karamévnais Adyw &fovixiis Suvdpews.

Buvauis ) &vtioTolyws 1) dpdfy Téois Exn kaTelBuvoiv Tpds THY Topdv
ToU cdpatos (—z), TéTe Emkpotel HAITTTIKY KaTaévnols. 'Eqv Stv
elvan & T&Y TpoTépwv yvwoTdy, & 1) Eml Ths SiaTopfis Spddoa BU-
vauis elvan EpehkuoTikn ) OAITTTIKY (ETreos Y. KaTd TOV Tpocdiopt-
OpdY TV Buvdpewy paPBwv BIKTUGUATOS, TOPoS A), TOTE AapPdvetal
Kot &pxifiv 8Tl aUTh Bpd& KaTd TH BeTikfyv xaTeUbuvotv Tou &Eovos
TV 2. "Ex ToU UroAoy1opoU TpokUTrTeL TO TrpdoTiov 81 THY Suvapv
fi ™y T&ow. Oerikdv Tpdonuov, onuaivel EPEAKUCTIKAYV BUvauv,
8vd &punTikdY TrpdonuoY, BAITTTIKAY.
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‘H &Eovikn SUvaps F mrpokadel els Sha T& onueia Tijs SiaTopdis
A Ty Spbiy Towv:

A& F els kp kal A els cm? rpokUmrTer 1y Téos els kp [em?, dog 8-
Berar alTh) €ls SAous v yéver Tous Trivakas T&oewv.

TMopadelypara émi Tfs épeAkuoTikfis kal BMITTIKTS KaTaTTOVT)-
oews TepléyovTal els TOV Topov A.

13.2 Karardvnoig Aoyo Emeaveiokiig mifcews.

*Ex Tijs Emagfis SUo Emigpaveidy A Umd ATk SUvauv F Eupa-
vigetar OMiTTTIKY) TAO1S, TOU dvoudleTan Emupaveiaxy) mleois p. Yo
Sdpo1dpopeov kaTavounyv Tiis Emipaveiakiis mitoews loyver:

P="x

‘H tmeaveioxty Tieois 8i8eToun émrions els kp /em?.

’E&v 9 Emgdveiar Stv elvon kédeTos Tpds THY KaTeuBuvow Tiis
Suvdpews (oyx. 13-2 a), f) k&betos Suvauis elvan F fovva kal # &mi-
paveloxn Tieots loouTan Tpos:

_ Floova F F
P= A T Aocwa A
&mou: Aovva= A’ elvan ) wpoPoln Tiis miefoptvns Emipavelas A ka-
Bttws Tpds THY KaTeubuvoy Tiis Suvdpews.

Iy.13.2B.

Tieons &l Emeavelas kexAiuévns o TTteo1s &l kuAwbpikis Emepovelas,
Trpds v KaTeUbuvo Tijs Suvduews.

Ak THv koumUAnY Emedveiav (ox. 13-2 B) Slvaror va few-
pnof} 6T &roTedeiTon €k TOAAGY KekApévoov Emgaverdy pé kAloeis
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petagl 0° xai 90°, 6moTe Bix THY TepimTwov TV (.. ESpavov
OAioffioews) foyuer

F F

P=2" =41

émou: d - I (SidpeTpos X pfikos Epdwou) elvar 1) ool Tiis Emipa-
velag ToU E8pdvou kabérws Tpds THY kareUbuvow Tiis Suvdpews émi
Tou E5pavou. (BA. kal T& oxeTikd TapadetypaTta Tépou A).

13.3 Katandvnoig Aoym xaprntikfig porniig.

Doxods TraxTwpévn els TO Evar &xpov Tng ki els TO &AAo NS gop-
Tifopévn B1& Suvduews kabéTou ds pds ToV &Eovék Tns (ox. 13 - 3a),
karaTroveiTat UTrd Tig Snpioupyoupévns potriis els k&uyv.

a) «Oddetépa icn xai «obddetépa yoauurn».

Els v elkovifopévny mepimrrwow kéuyews (ox. 13-3 a) épeA-
kUovTan (EmpnkuvovTatl) ai &vw ves THs SokoU, &véd BAIPovTar (Bpa-
XUvovtat) ai kérw. MetafU Tév &vw ivédv, ai dmoion UpioTavtal THv

) F {
b max o
% L T T T

ﬁ nin o
ovdcrepa 15 (ovdiripa spees)
Iy.13.3a.

Kapmrrikdy karemévnons.

peyfornv (BeTikiv) EpeAkuoTikiy kaTarédvno (max o) kal T@V K&Tw
fvédv, al émoic karamrovoUvTan Sik Tiis peyforns (&pvnTixiis) OA1-
TTikfis Tdoews (min o), Tpétrel v& UploTaTar pia oTpdals vdv &veu
Téoews, dvopabopéun oddetédpa orpdaois N odderépa dnupdveia. OUTw
oxnuarileran &ml Tiis kaT& pfjkos Toufis Tfis Bokou 1} oddeTépa ig, i
Tiis SaTopiis 52 THis SokoU 1) oddetépa yoauun (o =~0), dnAadn 1) Toud
Tiis oUBeTépas oTpwoEws Pt TO Emimedov THs Siaroufis (o). 13-3 B).
’Eg’ oov 1) kaTamovnols Tapapévn Evtos TG dpfwv loylos Tou
vépov Tou Hooke *, 1} T&ois elvat &vdhoyos Tiis unkivoews. *Emerdn
8t A} unkuvois elvat &vdAoyos Tiis &rooTdoews y Tou ék&oToTe onueiou

* BAéme Tdpov A.
Texvixty Mnyanxn B’ 10
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&mrod Tiis oUBeTépas ypappdis, ME Xpfiow TGV cupPoAiopdv Tou oxn-
Hatos 13-3 B ypdeeTan 1y oxéois :
c y . max

= — o‘= .
max ¢ e N e ¥

dmou: e elvon 1y &mwdoTaots Tis dkpafas fvodg &wd TV oUdeTépav
Ypouuty.

Els Siaropds pt Opilovtiov &Eova ouppetplas (dpboywviov,
KUKAoS, o). 13-3 B), f) oUBeTépa oTpddols KelTal TrpoPavads &’ aTou.

05&1:)'.71: Haxe | o
. apeppn _ y ¢
_,/—-;- '_/'_ _[_
e
Min 6
“) )
Lyx. 13.38.

Kautrmixal Téoets els oupperpikds Siaropds:
a) OvBetépa ypapun els dpBoywvikiiv kal xukhikfy Siaroprv. B) Koroavopn Tiis
TéoEwWS.

Els &AAas poppas diatoudv 1) Béois Tiis oUBeTépas oTpdoEws Tpocdio-
pileTon ds droAoUbous : .

Eis TrepimrToooiv looppotrias mpémer 16 &bpoiopa SAwv TGV i
Tiis SixToufis Spwaddv Suvapewy va loouTtar Tpos undév, fitor f[dF =0.
Edv éml ToU oTtorxelou dA Tiis Siatoufis 8pd& 1| T&ois o, ) &mi TOU
oToiyelou aUToU Bpddoa Suvapis elvar dF = odA. Zuvemrdds 81° 6AS-
KAnpov THv SiaTouny elvar:

[dF = fodA = g maexc ydA = maexc gydA= maexc .5=0,

dmou: [ydA =S elvan 1§ oTaTikn potrd Tfis SiaxTopdis. *Emwadh 8¢ To
KAdopa max o e 7 0, émeTan 611 S = 0, wpdypa woU cupPatvel, dtav

Maxe

Maxe
Ak
or0 .y &
ey = _¢,|
AMine Mine
SUvBeTos SiaToun Atceropny T
Ty 13.3 9. Xy. 13-338.

OUBeTépa ypappty kal kautrrikal Taoels Siapdpwv Bioropddv.
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fi oTaTIKn POt AauPdvetar g Tpds kevrpoPapikdy &fova. ‘Emo-
Hévoos 1) oUBeTépar ypopun Tpétrel v& oupTritmn pé Tov &vtioToryov
xevtpoPapikov &€ova Tiis Siatoufis. (Topadelypara &l THs Béoews
Tiis oUBeTépas ypauuiis émi Sixtopuddv &AANS popefis PA. oxfina 13:3 y
kai 13-38).

B) “H Oepchiwdne éElowois xdupews.
To el oToryelov dA Tijs Siatopdis (kaTd TO oxfjux 13-3 €) Spddv

oToixeiov Suvépews dF = odA Trpokodei, mepi THv oUBeTépav ypap-
pny, THv potrhv dM; = vdF.

O rut

[T

Xy 13-3¢.
Edpeais Tiis OepeAicobous £610d0ews S1& ThHv kdugiv.
‘OASKANpos 1y BiaTopn) kaTatrovelTal UTd Tfig KapTrTIKTs poTrijs:
M, = [dM, = [ydF = [yodA.

maxaoc

Me Tov s dvw cupPoAioudv dik ¢ = -y kal AapPavo-

pévou U’ Syv OT1 TPETIEl MAX O < Open , TPOKUTITEL £V OUVEYE(Q

I
M, — maexc Syszgo-bm s

mou: [y2dA =1 elvan ) &g Tpos TOV KevTpoPapikdy &fovar poTriy
&Bpaveias This Siatoufis A. Ar’ eloaywyfis Ths évvolas Tfis porrfis
avTioTaoews * W dos pds Tov kevTpoPapikdv &fova Tiis Siatoufis ked
Bedoptvou 8T1 W= 1I/e mpokimTer TeAIKES:

M,
M,=W. 7 o = e
D—W Ohern n Cp = w

TMopodelypora 81& KAUTTIKAY KaTATTOVNolY BXéTrE els TOpov A

* Tleproodrepa mepl oTaTikflg potriis, poriis &Spavelas tmpavelas kol porriis
dvmioT&oEws, mepréxovTan els TV Tapkypag, 17. ToU mapbvrtos kepaalou.
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(apkyp. 13). Ak SiaTopds, T@v Otrolwv 1) oUdeTépa ypoauur) Siv
elvar kal &§wv ouppetplas Tiis Siatoudis (ox. 13-3y kai 133 8),
TpokUTrTowy  Bi& Tds &mrooTdoels T&Y dxkpafwv fvddv e; kal e, dUo
BiagopeTikal pomai dvTioTdoews W, kal W, kai 8Uo SiagopeTikai
&xpaian T&OElS Gpy Kol Opg .

Iapaderypa.
Ewl  BokoU Suotoudppov  Siaxropfis | [ox. 13:3 or(x)],
b=200 mm, h= 100 mm, s= 16 mm, &mevepyei &l Tijs Emxivdivou

.
2- b2

—_ —
1 —_
N !
'
<= £
L. L ,
/[ | . . ._,.0_”"?”_”7@’_"/2.
NANR N
__“L/ R NAZANR - é
b

tn

a) 4)
Xx. 13.3 or.

Averropny T.

Siccroufis kapmTikh po) 400 kpm. Tloicn od dxpaicn (ubytorar) Té-
OtI§ Gpy Kol Ops ;

Adag:

TpooBiopiopds Tiis oUBetépas ypauutis (kevtpoBapikol &Eovos).
SraTikal potral dos wpds THY k&Tw dunv Tiis Porws Tiis Siaropdis :

F.ys=2fy,+ fy,= 21, - %‘F fy - %:
2f;=(b—s)s=18,4 x 1,6 cm? = 29,44 cm?
fo=s8-h=1,6 X 10 cm? = 16,00 cm?
F = 45,44 cm?,
29,44 X 0,84+ 16 x 5 103,55
Vs = 4544 cm = 44 cm= 2,3 cm.

TlpoaBiopionds Tiis potris &Spavelas mepl THY olBeTépav ypau-
uv 81° Epapuoyfis ToU BewprpaTos ToU Steiner :
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I=Iu+2f1af+152+f2a§,
8

4=y — 5= (23-08) cm=15cm,

a2=_l21__ys =(3-23)cm=2,3 cm.

g8 1,63
131=(b—-s)ﬁ=18,4x 15 cm?= 6,3 cm*
B? 108 .139,6 cm?.
152 =8 —12—= 1,6 X —E— cmi= 133,3 cm4

I=(139,6+ 29,44 x 1,524 16 X 2,7%) cmm*=
= (139,64 66,3+ 116,6) cm*= 322,5 cm?.
Potrfy dvtioTdoews :
I I 322,5

_———— = s =
W, = R 23 em® = 140,2 cm?,
e I 3225 . s
Wz_e_z_ hoy, — 77 cm®= 41,9 cm3.
Téoss :
M, 40000 . .
Opy = W, = 1402 kp [em? = 285 kp /em?,
M, 40 000

Opy = = kp/em? = 955 kp [em?=o¢c
b2 Wz 41’9 p/ p/ max
KaTtavouny Téoswv [PA. ox. 13-3B (B)].

‘H olyxpiois pt ouvhn Siaropfv rpotimou EAdopaTos (TAa-
TUmeAnos Siaropty T 20.10), Tijs dmolas 16 TéAua Exet kAlow 29,
kal & kopuds 49, dewxvier éTi els oUrd elvon e=e;=2,14 cm,
I;=1=277 cm* kol Wy = W,= 35,2 cm3. ‘H 8¢ peyloTn xapmriks
Tdo1s 8& fito 1135 kp /em?.

13-4 Aoxoi Tong avroxfis elg xapyuv.

Eis SokoUs oTabepds SiaTopfis kaTamovouuévas els kduyv yi-
veTal AN pns EKpeTEAAeUais Tiis Siartoptis Tawv els wlaw kal uévov Béow
(els THv Bfow Tijs EmKkwdivou SiaTopfis), els SAas Spws Tas SAAas
Siatopds Twv, ol SixoTdotls Twv elval peyaAUtepar &Y &rantoupé-
vav. ‘H i8ekdng Trepimrwois elvay, Stav ol péylotar Téoels, els TS
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dxpatas vag SAwv TV draTouddv Aaupdvouv THV TIphHv Tiis émiTpe-
TOPEVNS TACEWS (Op err)-

Eis Thv mepimTwov aUthv 1O UAIKOV &E10TTOIEITaN TIAT)pws uéypt
TV EmiTpeTopévey Opicov. Aokds TAnpoUca T&s &vw cuvbrikas ka-
AeiTan doxog long Gvroyfc €lc xdupw.

XapoxTnpioTikoy mds TolauTns Soxou elvat 8T els k&be SrxToptyv
THs X, ) potrny &vTioTdoews Wy ouvBéeTat peTd Tiis KAUTITIKTS poTriis
eis TV alTiy Béctv My S Tis oxéoews My = Wy - Op . TOUTO B
Bery 8] els Tas Emopévas GTTAGS TEPITITGCELS.

Eis v mpakTikfVv épapuoynv Suws Tpémel va e§eTaleTan, €&v 1)
Kot adTdy TOV TPOTTOV KATAOKEUT) TV opéwv elvat olkovopikwTépa.
“Etol, elvon Suvatdy v& elvar oikovopikwTépa TuTOTTOINUEVT) SoKds
¢ptropiou, Tapd TO émi TAéov P&pos Tns, &o €idikGds TaporyyeAdei-
cav Bokdv Tons Avtoyfs.

a) Aoxol doboywvixijc diatouss.

‘H mpoocapuoyn Tiis diatopfis els THY kaTamdvnow Suvatal vé
yivn:

a) Mt Bathpnov otadepou TAGTOUS Kati HETOBOATY ToU Uyous,

B) Mt Biatnpno oTabepou t\yous kai peTaBoAfv ToU TrA&TOUS.

Els T& &médpeva E§eTdlovTan pdvov TEXVIKGS CTMAVTIKOL Trepi-
TTdoEls 18@v Sokdv kail gopTioeww.

Mapadeiypora.
1. ITpéPoros ué ovyxevipwuévov poptiov eis T6 dxpor.
epintwors a: Aokds oTabepou TA&TOUS b Kol peTaBANTOU yous
y (ox. 13-4 «).
‘H &pyixn e€iowois Mgy = Wy - O er, OULPGLVWS TrpOS TOUs cupPo-
AIoROUS TOU OXTHOTOS, YPAPETAL:
F-x= b—y2 Cher -

6
’E€ aviis Aappdvetan pia ouvaptnols y= f(x), N omoia 3ibel
THv podnuaTikiy E&epacty ueTaPBoAfis Tou Uyous Tiis Siatoufis Sic
oTofepdy TTA&TOS BraTopfs:
6F
bO‘b e

fitor TapaPolr) B’ Paduou pE dpifévTiov &fova.

y2 = - X, y2 = CX:

Evr,
3, €

B

\BPrs
Qv

N
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‘H xoTaokeuny mpofdAov UmooTuldpaTos Hopefis Tiis els TO
oxfina 13-4 a mapaPoriis elvar &opaddds TAtov Somavnpd ékefvng
Tfis Hopefis, ) OToia TapouctaleTan éoTrypévn els TO aUTO oyxfjpa
kal Eyer Oyos h els THv Béow TroxTwoews kal h 2 els TO &xpov ToU @o-
péws. CEmeidn els Tuxov onpelov Tfis TrapaPoAfis TeTunpévns x TO

z

Zradepdy AGTOS UTTd Guy- 2T1abepdy Uyos UTd guUyKev-
KevTpwHévoy opTiov Tpowpévov gopTiov
Ty 13-4 a. Iy, 13- 4.

Tpépodot Tons &vToyfis els kv, dpBoywvikiis Sia~opiis.

ufikos Tiis Epamrropévns &md ToU onuefou Emagfis uéxpr ToU &fovos
T&v x elvan 2x, EmeTal OT1 1) éoTrypévn evfeic Epém eTon THS TTapa-
PoAfis els 16 onueiov x=1).

Hepintworg B: Aoxds oTafepou Tyous h kai peTofAnToU TA&-

Tous z (oy. 13:4 B).
*Evtatfa fy &pyixd é§lowots My = Wy - 6p o AuBE €1 THY popopriv:
F.-x= zh? Oper KO z=%
SnAadt| éxouev E§iowov ebbeias (ox. 13-4P) né cuuuETPIKNY g Tpds
Tov &fova X popetiv. Aik Thy mepiTrTwo aUThv foyver:
%:%, 7= %X=CX.

OUrw kataokeudlovtar T& Tprywvikd fAatipia § Earhpiac
TOMaTAGY EAaopdTwy. "Av Bewpnffi Tprtywvikdy EAaThpiov, TS
&troiov TépveTtat els Awpidas TapaAAfiAws Tpds Tov &fova T&V x kal
¢v ouveyela TeboUv ai Awpldes f) pla kdTwlev Tiis &Ans (ox. 13-4 y),.
TpokUTrTel Eva EAaThipiov TOAAGTTAGY EAcoudToov.

- x, z=0Cx,

2. ITodBolog ué ovveyij ouoLduogpoy @dptioty.
*EvraUfa tEetdleTan pdvov 1) mepiTrTwois a.
Aokds oTabepou TA&TOUs b kal peTaPAnToU Uyous y (0. 13-48).
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Ex Tiis &pyikfls §iocdoews BideTar :

X [/, F by?

Mx=Fx-—2—(0'rrou FX=T-X) Wy = g
"E§ aroU mpokyTrTeL:

F x _ by? ., F 6 2

I 2776 @ YT Diogs -

Xy. 13-4 y. y. 13-4 6.
Aokds TToANaTTAGY Aokds orabepou TA&TOUS
tAaopdTov. UTrd ouveyts popTiov.

‘H oxéors elvan ouvemdds ypauuk kad 16 Teplypaupa Tiis Sokol
eUfeia (oy. 13-45).

3. Aoxds dupiépeioTtog ué ovyxevrpwuévoy poprioy.

*EvroiBa E§eTdleTar udvov 1) meplTaois a.

Aokds oTabepou TAGTous b kal peTaPAnTol Uyous y (oy. 13-4¢).

Eis v mepimrrawow alTiv 1) Sokds fewpeitan akTwpévn els Thy
Bt dpappoyiis ToU popTiou kal dvTikadioTaTon Umd SYo poPéAwY,
ExaoTos TGV émolwv @éper els TO dikpov Tou TS gopTiov A kai B
&vrioTolyws. AauBdvovTten Aormdy BUo TeTparywvikal TrapaBoiad:

6A 6B
2——_. = ’=—
V=% op ¥ Cx «xa ¥y} bop

. Xl = Cl Xl,
ué xopupds els Tas otnpifers A kol B.

Eis v &mikivBuvov Siatouty mpémel v& elval y=y; = Ymax,
&md dmrou

S A=F% M x=7p ete Sk B=F% ¢ x,=q

AGHp(&VE’TGl: B \/m— ‘
Ymax= Tbop.,
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*H 1rpaxTikés eUkoAwTépa Slaudppwais popéwy SetkvUeTon AW
Si1&x TGV foTrypévoov eUbeaiddv.

4. Aoxog dupiépetotos ué ovvexi] GuoLduop@oy pOpTLOLY.
*E€etdleTan pévov 1) mepiTTwots a.

A 4 8

Aokds orabepou TA&TOUS
UTrd gUYKeVTpwpévov pop-
Tiov

I Iy 13-4 ¢

1/2 1/2 b
QT T TITITITTITI
A Fe y F 3 h
= K Ty, 13-4 01.

Aokds otabepoU TAkTOUS
= UTrd ouveyii duotdpopeov
pdpTicIY

F2 k2

v Aoxds kuKAIKTis SiaToptis
x. 13.-4C.
| u_y
; L

Aoxol dpgiépeiaTor fang dvroy s els x&uyrv, pi dpBoycovikiy kal xudndv Siatoprv.

Aoxos orafepol TA&Tous b kad peTaPAnTou Uyous h (oy. 13-40T).
Evtauba elvan:

F F
A_B_T kel Fx—-l— - X

kal &v ouveyeia:
X F F X

Mx=A' X—FX'T=7X—'TX '7.
‘H dvwtépw potd| eloayoutvn els Thy &pyiknv élowaiv
My = W; - Oper
. F e by? —
5{8¢1 : Azi* (X - lX) + T Ohen = 0.
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Alx ovpmAnpwoews Tiis &vTds Trapevbicews TapacTdoews els
TrAfipes TeTpdrywvov pé TN Tpoctiikny Tou Spov [2 /4 kal TpocHécews
&vTioTolyou TToadTnTos els TO de§1ov péhos Tiis E§1oc0EWS TrpOKUTITEL

F(, by? _ Fl
<X —lX+ )+ 3 cbzn—‘T'

Aaapeitan 1y €lowaois Bi&k FI /4 kard pédn xad petagépovran of
otabepal & TEY Ap1BUNTAOV Els Tous TapovopaoTas, STTOTE TTPOKUTITEL

(:-2) (%)
- . -
2 y 1 3 2

y?
RIS N N EACRENNE R
T —I-T 4 bcb en 2 ) 4bcbm
‘H dveTépw é’-.«ppaO‘lS &roTehel TV §lowaoty ENAelpews Tiis popefis:
2
G—a)? = @) + 2 b2 =1, ue xévtpov 1O anueiov M (a, 0).

AauBavopévwy U’ dyiv T@v Trpotyouuévewv TNV, TO KévTpov
Tiis ENAelyews ebplokeTan els TO onpeiov TeTunuévng x=1/2 xai of
fimdEoves elvau:

o=t p=)/3F_

2’ 4bcbzn

Aokol TapoBoiikoU i EAAEITITIKOU TEPy p&UUaTOS eUpickouv
tpapuoynyv els THY yepupoTrotiav, Siapoppouvtar Suws, S1& Adyous
otkovouias P&pous, ds diKTUOUOTA.

B) Aoxol xvxduxijs diavoudis (&Eoves kal &rpaxTor).

*Evtofa 0& EeTactii f) ocuvnbws év TH mpddel rapousialopévn
TepiTTwols, SnAadt Sokds upiépeioTos popTiZouévn Sik ouykevTpw-
uévou gopTiou (81& opovBudov, Tdoews £k cuppaTooyofvou 7| ipudvtos
K.&.) els 16 péoov (o). 13-47).

Eis thv &pyxnyv &icwov TibeTon:

F . 3
Mx=Ax=7x Kad Wx=?;-
’E§ aUTddv AauPaveTat:
F oy s 16F -
7 X= 37 O K& Y=o ex y=0x
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‘H mrpoxiyaca popen elvan ouverrdds moapaBoAn Tpitou Babuou.
To mepiypappa Tiis TopaPoAiis aUTiis Bev Tpémel v& Téuvetan UTo
TOU TPOYHATIKOU TTEPTYPARUATOS Tiis &TPAKTOU.

5. ‘H tpoyaiia 81&x TNy dAAaryf|v kaTeubUvoews oupuaTooyoivoy
HIGs pETaPOpIKTiS EyKkaTaoTdoews [ o). 13-4 () ] peTaBaArer Ty Siev-
fuvov ToU cupuaTooyoivou UETOPOPAS KATX
ywviav 135° &mo Tfis kaTakopugov. ‘H Tdois
Tou cupuaTooyoivou ioouTon Tpods S= 30 Mp,
&v@® TO Pdpos Tiis Tpoxaias elvar G=>5 Mp.
To pijkos Tijs TAApYNS elvar 500 mm, 7| &mwo-
oTacis TV édpdvwv &Tod kévtpou els kévTpov
glvan 1600 mm. ‘O &Ewv SrapopgouTal s So-
KOs ions dvToyfis €ls KAMYIV pé ETITpETOREVTIV
Téow 600 kp [em? ‘H oyéois 1/d T&v dkpa-
Soviwv AauPavetal ion Tpos 1,3.

fo— 240 —=] le—240—
/ ————— i \
Y -~ - I _L =
8T R LI 1o
P S "__L ______ == r
A 4
600
8) 1500 -
Xx. 13-4 .

*Awv fons &vTtoxiis els kéuypw:
a) Akypapua Suvdpewy Tpoxohlas 81& Thy dAAayfv kaTeufivoews cuppaTo-
ayofvou. B) Teplypanua &Eovos.

‘H ouvicTauévn Tiis @opTicews Tou &Eovos BUvartar vék Anebf
Yooopikds [as els ox. 13:4n ()] i &VoAUTIKGS &K ToU véuou ToU
ouvTHITOVOU:

R2=S2+ (S+ G)2— 25 (S+ G) ouv 135°,
R2= (302+ 3524 2 X 30 X 35 - cuv 45°) Mp?,
R2= (900 + 1225 + 1485) Mp? = 3610 Mp?,

R = 60,1 Mp.
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‘H &§iowors Ths TprToPaduiou TapaBoliis Exer els THv weplmrTeo-
GV aUTHY & oTabepdv THY Tipfv:
16R 16 x 60100

Py— = % 800 ~ 512, 7ol

¥=512x § y=8Vx

’Eme1dn ) Tiun 81 1O o £7é6n els kp /em?, wpoxUTrTouy af cuv-
TeTorypdvan Tiis TapaPoAdis els em. Al mpoxkiyaoar Tipad elva:

x=10 20 30 40 50 60 70 80 cm

=17,2 21,7 246 274 294 31,3 33,0 345cm g

Al Tipad aral peTepépbnoav els 16 oxfina 13-41 (B).

‘H Biaxtouf) ToU péoou Tou &ovos kafdds xai T&Y dxpaovicv
UtrohoyifovTon  {BicuTépas :

Meaaia diavour) (ufixos &fovos L, Si&perpos &govos D) :

szw'cbzn
My = iL _ 0.1 4X L6 Mpm = 24,04 Mpm,
3 —
W=0,1-d = Olcbm ,
24,04 % 108 I
v <600 = 10 V40,1 cm = 34,2 cm.

(PA. onueiov mapaPoris x =80 cm, y=34,5cm).
AopPavoptuns Ut Sy Ths opnvavAakos ExAéyeTa:

D =360 mm &, xai péAioTa &mwi urikous (500 - 100) mm = 600 mm.
Aavour) drpaboviwv (ufikos dxpaoviou I, Sikuetpos dxpago-

viou d):
Mp=W - 06per, A- 7l=0,1 d3op en-

A=R/2 «xal [=134d, bideran
. 3 _
“=V 1,3-R/2 =\/1,3>< 3005 X T0° |0 V358 om —

2.0,1 open 0,2 x 600
= 18,1 cm.
AiapopgouTal : d=185mm, [=240 mm.

(Znueiov Tiis TapaPoriis x = 12 cm, y= 18,4 cm).
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T& dvBidpeca Tufpata ToU &fovos, ExaoTov TRV 6molwv Eyet
ufjkos |
> (1600 — 600 — 240) mm = 380 mm,

StapopgotvTtar kwvik&. Els Tv Bécwv I' SnuioupyeitTon Aaiuds mpos
TopepTdSio &ovikdy peTaToTictwy, Evd els ThHv 8tow A Siapop-
@ouTat SuvaTdTns ToTroBeTrioEws ToU opnuds. To Teplypopua Tou
&Eovos eUplokeTan TavTOTE £KTOS TS TTaXpaPoAis.

*13.5 Aok xapyne,

Efs Thv AoEhv xéuyv 1o Emrimedov TV Suvdpewy fj TO TPds alTd
k&BeTov Bi&vuopa THs KauTITIKAS poTriis Stv keiton Eml ToU Evds TGV
Kupicov &Ebvev &Bpavelas, ds cupBaiver els Thv drdiy fi ovpueToxny
xduypw. TIpds xoAutépav Emomreiov  TapaTifevton  eloaywyixdds
pepikad TrapaTnprioes. Kaptrrikh pomsy My, émevepyoUca mepi ToOV

i~ g Mox e M
37 ~ ;
L— Min ¢ F
Xy. 13-5a. Ty. 13.58.
KaTtavopt Téoews els THy k&pyv. Atdvuopa Tiis XKapmrTIKis poTriis.

&Eova T&Y x Tpokael el &méoTacy y &md alToU KapTTIKNY Téov
ox, N drola BideTan dog droroudws (oy. 135 a):

Gy maxoc Mpx Mpx Mpx
v e | W,.e I &7,
"Avahdyws TTPOKUTITE! ¢
' oy=17 . x.
v

‘H pomf) (s xareuBuvdpevov péyebos) dUvarar va mapacTadi
tmrions 81" dvds Biavioparos. ToUto elvan kéBetov &l Tou Emimédov,
¢l ToU dmolov Emrevepyet ) potrh) A TO &vTloToixov Leuyos. “‘H korey-
fuvois Tou SravUopaTos kal T Lelyos T@V Suvduewv ouvioTouv Se-
§16oTpogov auoTnua (8eidoTpogos koxAlas) (ox. 135 B)*.

* BAére &mions oeAiSa 38.
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a) Awavvoua gonfic xai oV0eTépa yoauun xaTa THY ATATY Kdupw.

Kotd v &1rAfiv k&pyiv etrevepyel povov pict €k TV potrddv Myy,
Mpy kai ouverrdds éx Tfis &vw oxéoews loyvet :

ox=0, v y=0 (oUBetrépa ypouun elvaar 6 x — &Ewv),

oy =0, f&v x=0 (oU8etépa ypouum elvar 6 y — &fcwov).

To Bi&vuoue, Tou quTioToryel els kapmrTikfy poriy (My ff My ),
kelTan &mi ToU &mmédou THs SiaTopdis, émeidn 8¢ elvon k&betov i
ToU &miTrédou Tfis poTriis, cunTiTrTel Né THV oUBeTépay ypamunv. ‘H &mi
dpboywvikils SiaToutis épapuolopévn KapTrTIKY poTrTy BelkvUeTan Si&
Brapdpous mepITTT@OELS €5 T& oxfuara 13-5y (o) péxpr 135y (8).
To Tufjua THis diaxtoudis dpioTepd Tiis kaTeuBuvoews Tou Sraviopa-

Xx. 13-57.
Ardvuona potriis kol oUBeTépa ypapufy Kard THY GTAfY K&pyv.

KaretBuvois Tob SioviouaTos poTriis: «) ‘Opigovtiws wpos T& dtricw. B) ‘Opifovtins
pds T Eurpds. y) KaToakopugws Trpds T& &vw. 8) Karoxopupws mwpds T& ké&Tw.

Tos KatarovelTan €l épeAkuouov, Evd TO Be§ia els BATyw. Al péyt-
oTtal Tigal TV TEoewv ATavTdYTAL £l TAV TTApoAAHAWY TTPds THY
oUBeTépav ypauuny &kudv Tiis SiaTopfs.

B) Awdwoua pomijs xai 0ddeTépa yoauun xara Ty Aokny xdupw.

Eis Tv Aofnv képyiv 1o Sidvuoua Ths potrfis (ox. 13:5 8) Exet
Yevikéds SlagopeTikiv kaTeubuvow &mo Ty kaTeUbuvow Tiis oUde-
TEPOS YPOUBTS.

’E&v 16 Sidvuoua Tiis poTriis eUploketan els 16 I TeTapTnudpiov
Tijs Siarropdis [ox. 13-5¢ (a) ], TOTE ai &K TGOV oUVICTWORY TOU Sravy-
opaTos +Mpy kal 4+ Myy TpokadoUpevan ToEIS Oy Kai oy AauBdvouv
els T& Téooapa TeTapTNUOpla [o). 135 & (&) ] Tés dkohoUBous Tiuds

B2y

S E€vr,

4

are

N
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(+ tpehkucuds, d&ploTepX THS kaTeublvosws ToU BiavlopaTos.
— BATyis, Befiax Tiis KaTeuBivoews ToU SiaviopaTos)

TetopTnudplov I II IT1 v
+06x +0x —ox —0x
—06y +o0y +oy —0y

‘H oUbeTépa ypaupn Tpémel va Siépyetan Si& TV TeETapTnHOpicov
I kad 11, eis T& Oola oy kal oy Exouv &vTifeTa Trpdonua.

[THv Si&raliv TOV T&oewv & & ThHv Béow ToU SiaviopaTos els
76 IT TetapTnudplov Seikviel TO oxfipa 13-5 &€ (B)].

PR A
VR I I I :
to | +% | o o | -a | -
+ 0, -q |7 Ny g, -
; : M,
M | m | /4 N\ :’
—af o 2l s [
0! ‘ My, X = My, :
ey 7 ; : \
e /,,,: /o big I T\
Lz - Ox - Ox + O + O \
x/‘J/ l <F 0 +a, - P \\ + 4, -g 0
b a . .
0 s
. Y I L [ 3 N
Iy 13.58. a) Iy. 13-5¢. 4
To Siévuopa poTriis kal OUBetépa ypapuh kal onueia peyloTns kaTatrovioews:
1) oUBeTépax ypaupd) UTd o) Ardvuopa porriis s To I TeTapTnuéplov. B) Ardvu-
Aoy k&upv, opa poTriis els TO 1L TeTapTnudprov.

Av dAyePpixiis Tpochécews TGV, €k TGV Mpy xai My, Tpoka-
Aoupévav dpB&v Téoewv oy, Oy Els cuvioTapévny Opbtv Tdow o,
AapPdveTan:

M;, M
Or = Ox— 0Oy = I‘X__y_ Iby
N y

+ X

’Eqv elg THY &vw oytov Tebf o, = 0, mpoxutrTer 1) Elowois Tijs
oUBeTépas ypauuiis, s tficwaots elbeias ypaupfis pé kKhow:

My L oL
€(P0-—+ be : Iy '—Sq)B Iy

evr,
R

B

Qv

N
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Emadn) Iy xai Iy (s &BpoiopaTta TGV TeTpaywvwy T@Y &rro-
oTdoewv) elvar wévToTe BeTikol &piBpoi, 1) KAiows Tiis oUBeTépas ypap-
ufis (epa) Exer T&vToTE TO TS TPdOTHOV Wt ékelvnv ToU SiavUoua-
Tos poTriis (€9 B), THV alrhv 8¢ Tiufy pdvov, &tav Iy = Iy (kukAikn
fi TeTpaywvikn SiaTtopr). Mevik@ds Aormov 1o Sidvuopa Tis poTriis
kai 1) oUdeTépa ypaupn B&v ocuuTimTouv, KelvTon Gpws &uPdTEpX
tvTds TOU aUToU TeTapTnuopiou. Al uéylotar Téoels Eugavifovton
els T& TAéov &TropepoxpuTuéva &TTd THV oUBETépav ypapufy onueia
TOU Treplyp&upaTos Tiis diatopds.

Eis Siorouds ué xaptmUAov Teplypapua T& onpeia oUTd Trpoc-
SropifovTan 81& T&Y EQATITOUEVEOV TOU TEPLY PAMUATOS TAV TTaXpoAAT)-
Awv Tpds THY oUdeTépav ypauunv (ox. 13-5 Z). Zuvewdss ai péyroTa
T&oEls EpappdlovTal el T&Y TETapTNROpiwy, els T& Omola Btv Trepié-
XeTar ) ouBerépa ypauun. 'Emi ToU TeprypdupaTos Tiis Siatoudis
euplokeTon #va (peAkuoTikov) onpeiov P, (x,, ¥, ), els TO &moiov
8p& #) max oy , &vTioToixews &t Eva (BATrTIKOV) onpeiov Py (X4, Ya ),
els TO o6moiov 8p& f| min o .

Eav T& Zelyn alTtd TGV UET& TGV QVTIoTOlXwY ITpootipwy
TeBoUv els THY dog &dvw oyéow 81 Thv or , AaupdvovTar ai Tipad:

Mox - Moy

max o, = C Y, — Xz ,
| Iy
be Mb
: _ Yy
min 6y = I * Ya— I - Xd.
X y

T& dvwTtépw 0& deryfolv kaAUTepov B1& TGV TapaderypdTtov
TroU  &koAouBouv.

Iapadeiypata.

1. Ak iy elg 10 oxfiua 13-5071 elkonfopbvny Siatoudv T
{nreitan & YmoAoyiouds T@v peyloTwv TIMGY TV Tdotwv, ik THY
dxdrouBov TepiTrTeooty popTicews :

Mpx =10 000 kpem,  Mpy = 4000 kpcm.

Emedveia Siarroufis (2 X 642 X 6) em?= 24 cm?,

Potrad &8paveias Té&Y &l uépous Emopaveidy ;

3
I = 6x28 cmi=4cm? «xal
12
2 X 68
Iy, = v cm? = 36 em4.
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‘H &mwdoTaois ys ToU kevTpoPapikoU &§ovos Tiis cuvoAIkijs &mi-
paveias &md THY KATWTATNY &Kpfy Tiis Siatopdis, AapPdveTan & Tiis

oTaTIKfs poThs:
. 1
Ays= A+ Ay, @5 Y= oy (12 x 1412 x 5) cm,

72~ cm = 3 cm.

Y=g
Av’ aiTou OpileTon TO kEvTpov Bdpous kai 1 &pYT) TOU GUCTH-
2

te—e]

b4

Ay

A/

0

x

0

e 20— 60—

—=i10

<
60— %
Yy. 13. 501

Matoun T

HaTOS GEOVWY CUVTETaYUEVwY Kol cuventdds elvan duvaTos 6 poodio-
plopos T&v Iy kai Iy .
3 3
[, = 2X6%  6X2 4 (36+4) omé =40 cmd,
; 12 12
i=Ig+ A, o) + Lo+ A, 0=
=([4+12x224+36+4+12%x 2%) cmi=
= (40 + 96) cm? = 136 cm*.
Moy 2000 _ 04, p=21048

&0 B=—1 = T0000

Myy I 136
= .2 =0,4%x —.—=1,36, = !
gpa My, I, 0,4 X 40 a=53042",
To Si&vuopa Tiis porrfis kai 1) oU8eTépa ypauud ebplokovtan elg
T6 I TeTapTnuopiov, ouveTds 10 P, kai 16 Py ketvtan AQvTioTolyws
els 76 II kai 16 1V TeTapTnuopiov.
M& 16 P, (— 1,4 5), 1) EpeAkuoTikn KaTamdvnois elvai:

My Mpy
max Oy = I Y. — I T Az
X Ly
evre

Teyvinyy Myyavixn B’
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max oy = [%XS—%X (- 1)] kp /em?,

= (368 + 100) kp /em?= 468 kp [cm?.
A& 16 Py (4 3, — 3), 1) Ok karamévnois elvat:

min 6, = Mox - Yda— M, © Xd
I v
. 1
min 6, = [7?220—x (-3)- 40430 X 3] kp [em?,

= (—220 — 300) kp /em?= — 520 kp fcm?.

2. ’Emi p&Pdou Tijs els 16 oxfjua 13-5¢ elkovilopévns Siaroptis
¢mevepyouv ai dxdAouBor kaumTikal potrad :

Mpx=— 1400 kpm  xai M,y =700 kpm.

\
TR [ 7

o

N7 7 M
o3

\ \

0

Yy. 13.53.

ZnTeitan & Trpoodiopiouds Tis Oéoews Tis oUSeTépas ypauufs,
TGV onpelwy &kpoTaTns TAoEwWS, (s kai ai Tipal T@Y Téoewy aUTédv.
Mpddtn Epyaoia elvar 6 mpoodiopionds T@v pomrddv &bpavelas :

I, Porn &bpavelas ToU fiuikukAiou s pds ToV &ova 1,

Iix » » » » » oy 0y » X,

Ly » » » opboywviou » » » » X

‘Huikixiov :

A&k Simriis Epappoyfis Tou BewpripaTos Tou Steiner* xai ¥pfi-
ow TV ouppolioudv Tou oynuaros 13-5¢, mpokumrre :
Lix=Iis+A(@+2)?=1;—Az2+ A (e +2) =1, 4+ A (¢®+ 2az).
% Bhéme oeMSas 79 269,
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Aix a=h/[2 xai z=4r/[3n AopPdvercn v ouveyela :

_m _2ﬁ h 4r \
Iix— + T (4 —f—ZTT)_

B
T oy oapey 2 oy,
8 8 3
"OpfBoydoviov :
Iy = J;? = % rh3.
2UvoAIKkn) ETIQavEld

Ix=211x+12x— 715 4 !

R —_p2HKL2 s I 3
4 +4rh+3rh+6rh.

hb3 2
Iy=2liy+12y_% o =%r“+?r3h.

Mt &piBunTixds Tipds (e =6 cm, h=12 ¢m = 2r) Aappiverar:

1x=r4(%+n+%+%) (5—“+4)=

= 1296 (3,934 4) cm*= 10 277 cm?,

R

I, — x4 (1 n i) =14 (0,785 + 1,333) =

4 3
= 1296 x 2,118 cm*= 2745 cm*.
coq_ Miy Lo 700x10° 10277 _
4= "My T, T —1400x 10° © T 2745

=—-0,5x 3,74=—-1,87.

"Ek T@v mapoAAfAwy pds THY oUBeTépav ypauunv () dmola
BiépyxeTan Sk ToU II TeTapTnuopiov) poodiopifovTal T& onueia TS
TEPIPEPEiQS:

P,(-5,3, —8,8) xal P4 (45,3, +38,8).

Al &xpoTaTan Tipal TGV TéoEwy elvan :

_ be MbY —

max oy = I, ¥z — —Iy X, =
| —1400 x 102 700 x 102 .
=" Tozrm X (~88)— 5y — X (‘5'3)] kp fom? =

=[(~13,63) (—8,8) — 25,5 X (- 5,3)] kp [em? =
= (1204 135) kp [em?= 255 kp [em?  (EpeAkuopds).
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Mux My
I, Y47,
=[(—13,63) x 8,8 —25,5 x 5,3] kp [em2=
= (— 120 — 135) kp fem2= — 255 kp fem? (BATyis).

min o, = D Xg =

13.6 Karanéviorg Ao6ym tepvovetg dvvapcwms.

TauToypdvws HE TNV KAUTITIKNAY poTrHv éugavifovTan étrions &mi
THS KaTamovoupéuns SiaToufis xai Téuvouosan Buvapes. ‘C2s f1dn £8ei-
x0n els TOV TOPOV A, ai Bk TGV Tepvouody Suvduewy Téoels elvan ik
uakpds p&Pdous (ds TPOS T&S TEoEls K KAMPEWS) OYETIKEDS MiKkpad,
fiTor &veu omuaoias. *ATTokToUv Spws onuaciav Six Ppayeios pd-
Bdous, dTav ai kauTTikai potrai elvon pikpal, 8vdd TauToypdvws Kai
ai SiaoTdoels TpéTel va SraTnpoUvTan TEpiwplopévar (PpoxEa, BEloU-
uévns Siatopfis akpaovia, peloupévns BiaTopfis EKPa KAUTTTOPEVGWY
Bok@v K.4&.).

‘H kaTavopn TV BiaTunTik®dv Taoewy &mi Tfs Siatopdis Sév
£lvan duo1dpopeos, s ékTibeTan els T& Emdpeva.

a) 'Eninedog 1) diabovinn) évrarien) xardoracis.

Al els TOV Topov A ixTeleloon TEQITTTWOEIS TTAPAMOPPLOICEWS (UA-
Kuvols p&Pdou UTrO EQEAKUCTIKNY KOTXTTOVNG1Y, &vTypévn phkuvols
kai ¢ykapoia ouoToln) &§nTdobnoav Ud THY TpoUTdBeaiv «pova-
Sovikiisy EvTaTIKfS KATAoTAOEwWS, dMws aUTh énpavileTon els paPdo-
poppa ompaTa Kai KaTtd TNy dmoiav TO Sidvuoua THis cuvicTapévng
Thoews Exel wAvToTE THV auThv drevbuvoty, SnAadn Thv SietBuvoiy
Tou &Sovos Tiis p&PBovu. TTpds kaTavdnaotv Tijs kaTavoudis Tijs Siarun-
TIKfS T&oews, £geTdleTon fy Siafovikn () rrimedos) évraTiky kaTtdoTa-
o5, 6Trws éppavileTan els Slokopopepa cwuaTta. Evrauba els Touds
TapoAAfjdous Trpds wptopévov tmitedov Bév Eppavifovranl Tdoels.
Al Té&oeis els T& &AAa Emimeda dvaAUovTan els dpBas kol BiaTunTikds
Téoets, ds dewvieTon els TO oxfjua 13-6 a (16 Emimedov xy elvan
#AelBepov Tdoewy). Katd THv katdoTpwoty TS é§1000ews potrddy,
mepi TS kévTpov O Tou elkonfouévou dpboywviou TapoAAnAemime-
Bov EupaiveTon 811 névov ai SiatunTikad Suvdpels T - AA (kai Sy af
k&eTor Buvdpers o - AA, T@v drolwv PePaiws oi popeis Sitpyovtar ik
ToU onuelou O) Bidouv potrds dog Tpts TO onueiov aTd. “Etropéveos
elvat:
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A A
vy (Ay - A7) - S5+ (v +Agy) (Ay - Az) - - —

— 15 (AX - Az) - —_(tx+mx) (Ax - Az) - Ay =0.
Meta &mo THv &mAomolnoiv Tol oTabepou ﬂapdyovros:
Ax - Ay - Az
=222 (- 0)

TApaPEVEL :
Ty+ (Ty + Aty ) — 15— (1x + ATx ) = 0 kai 21y — 2ty = Aty — A1y

., F
y % —Ju r
+4g, 1
1,441, i
' L S————
—
: 11 441, a ) F
! 0
2 it SR B PEy 73
Vi
S _}
L7 -
= l 4z ¢
%
x
z
Xy. 13-6 a. Xx. 13-68.
Aaovixt) dvTaTikn M&ypauua Tepvouodv Suvhpewy kat po-
kaTdoTaOTS. AV K&ppews TpoPoiou:

a) Téuvouaan Suvdipess. ) Porral kéypecos.

*Edv ai &kpad ToU rapaAAniemiméSou yivouv &relpws pikpat, TO

Be€16v uéhos Tiis E10doews Telvet el TO uNdiv kal cuveTréds TTapapéver:
Ty—Ty=0 f Ty=1«.

*Emri 800 kabérwv Toudv mpods AAARACS STavT@dvTal AoITdY K-
BeTor Tpds THY Koy &kunv SiatunTikal Tdoels ioat peTagU Twv, ai
omoicn kaTeuBUvovTon fi PO TNV &xpnv 7 &vTiBéTws TPds aUTAY
(vouog tijc dupavicews Ty SwatunTindy tdocwy xatd (edyn).

B) To uéyeboc tijc dratuntiniic Tdoews.

"As &mrodety8ij Si& THv &rAouoTépav TrepiTrTwoiv TpoPoAou (ud
ovykevTpwpévov gopTiov els TO &kpov Tov) 1) Ekppasts, 1) drofa 5iBer
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T6 péyebos TGV SiaTunTIKGY T&oewv els TUXoUoav Béaty Tiis Siarropfis.
Ets o oxfina 13.6P eikovifeTon 16 Sikypappa Tepvousdy Suvd-
BEWV Kal POTTGV KAMYEWS TOU TTpoPdAov*. Aaupdvetan Tepdyiov ToUu
TpoPdAou unkous Ax. 'Ex Tou SiaxypdupaTos T@Y pomddv elval wpo-
pavis 671 1) porny &l ToU Tepoxfou ad§dver &mod Tiis Tinfs M, els
16 8e616v Tov Tepdy1ov péxpt Tiis Tipfs M, els 1O &pioTepdY adiToU.
‘H Biagopd alth) TGV poTdv TrapicTaTan Si& Tou:
AM=Fl-TIr=F({—-r)=F - Ax=0Q - Ax,

max o
= Open

Xyx. 13-6 7.

Karavoury tév 6p8dv Téaewv.

516t 1) Téuvouoa SUvauis Q fooUTan pds T6 gopTiov F. ‘H &pbt) 1&-
ais o els Tuyov onueiov Tiis diaTopfis, Sk TGV cupPOAwy Tou oxf-
paros 13.6 y elvan :

n._ M n M

n
C=MaX 0 — = Opex * — = —o> + — = —— -
e er e W e I n,

dmou: W .e=1 looutai mpos ThHv potrijv &Spavelas dAoxkAfipou Tiis
SiaToufis.

’E&v &rrokdypwpey Tapa Tepdyiov THs p&Pdou mAdTous Ax els
Oyos z<h [oy.13:68 (a)], & aUTOU EmwevepyoUv kaTd THY Siev-
Buvov x ai &xkdroubor Buvdpers [ox. 13:68 (B)]:

— &l This &proTepds xaTaxopupou Emgavelas (f) :

Z
M

T mda,

z
f Oy dA =
0 0
— &l Tiis Be81&s kaTakopugov émpavelas (f)

z
Z
fc, dA=S If - ndA,
0 0

—tml This k&Tw Opifovrias Emgavelas (bAx): 1ty - bAx.
* BAéme Tépov A.
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CEmi Tiis &vw Opilovrias émpavelas dtv tmrevepyel SiatunTikn
Buvogus, 8167 Eml Tijs ENeubépas Empavetas popéeos Btv elvan SuvaTdy
v& tppavicfoUv Trapdpolal Téeoers).

"Etre1dn 6Aan ol mpoavagepbeican Suvéuers, dTav évepyouv KaTd

.ﬂ.

Iyx. 13-6 8.

Kard ufikos kai dykapoia Si&tunots:
a) Tepdytov xaputrropévns p&Pdou. P) Tdozis tml T&Y Empaveiddv Topfis.

v kaTevBuvoty Tou &ovos T@V X, Trpémrel v looppoTouv peTagy
Tev, EmeTal 6T :

fo'l dA=ch>'r dA 4+t bAx 1
0

[}
z

z A
sebAx= [ (oo, ) - dA = LR SndA=—AIM S .
0 .

0
7
‘H &kppaois f ndA elvat /) oTaTikf poTn Tiis KaxTakopUpoy Emi-
0

paveias ToU &rokoTrévTos Tepayiou g TTpds TNV OUBETEPAY Ypapuhv
Tfis Sitatopfis. 'E§ atrrou TeAIkds AauPdveTon:

Ty=— ¢ — « — , Srou AM:QAXJ

xai AapBavouévou Ut Syrv 61 al SiatunTikal Téoeis Eupavifovran
kot& LeUyn (f) katd pijkos StorunTikh dUvauis looutan Tpds THY &y-
kapoiav SiorpnTikfy SUvapy) TpoxUTrTet

Q. St

rx=1y=—

b I
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‘H dvwTépw oyéots Exer yevikny loyxUv. Kai pia petaPaiiopévn
Tépvouoa Suvapls Q dlvaTar v& Becwpnbii oTobepd B1° Evar &mrelpoos
HIKpOV Tepdylov dx Tfis Sokou, kal Erol (dmws B1& T6 aToiXelov &mi-
paveias dA = ydx) SUvaTal v& ypaof :

dM = Qdx.

‘H Eppdviols aUTddv TV KaTd pfjkos Emevepyouc @y SiaTunTIkGY
T&oEwY EENYEiTal KaTd TOV dxdAoubov Tpdtrov :

‘OTav 8o Sokol &veE&pTnTot SAANAwY ToTrofeTnBoUv 1y pla Utrep-
&ve Tijs AANS, Exouv THY aThv iKavdTnTa TrapaAapiis popTiou, dg
£&v Exelvro 1) pla TAnoiov Tiis dAAnS. *AugdTepan kduTTTOVTON &uefap-
TATWS &AAAAAwY [o). 13-6 € (&) ]. ’E&v ai 8Uo Sokoi ouvbebouv Tr.X.

V=
g S|

Xy. 13.-6¢. Iy.13.6 or.
Kéuwyis 8uo ErradAfAwy Bokddv: KappawTh) 018np& Sokds pé fious
a) Aokol &ouvdeTot. B) Aoxol oTepedds TéApaTos Kol Koppov.

ueTatEU Twv ouvbedbepéval.

Bi&x opnvdv [ox. 13-6 € (B) ], TéTE cunmepipépovTan s picx Sokds Bi-
mAaciou Uyous, Evid ai ocuvdéoes (ol opiives) kaTarmovouvTan Sid T&Y
EnpaviZopévwv els THY Emgdveiav Eragiis TGV Sokdv kaTd pijkos dia-
TUNTIKGAY Suvdpewy.

ToviZetan kai wéAhv 611 Sy elvan 1) oTarikhy potrd) Tiis di1k TS
Toufis dnuovpynbeions EAeubépas émoayeias kai I 1) potrty &Spaveias
dAoxkAfpou Tiis SiaToutis. *Aupdtepan ai potral AapPdvovTan ds Tpds
ToV KevTpoPapikdy &fova Tiis SiaToufis.

“ETo1 .. €l T oxfipa 13 -6 0T kaTd TOV UTroAoyiopudy Tiis A~
oEws TS Adpas évioyUoews ToU TréApaTos AauPévetan = f, , &v&d
S1& TOV Umoloylopdy THS HADoEws PeTaly Yywviakdy kal koppou
=1, 4+2f,. Kal els T&s 800 Spws Tepimrrdoses, | elvar # pomrh
&8pavelas dAokAfpou Tiis SiaTopiis A THis kapewTiis dokoU L.
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Iapaderypa.

ZnTeitan & UmoAoyiopds TEY fHAdoewv odnpds Sokou (o).
13-6 £) poprifoutvns Si1&x Teuvodons Suvdpews Q = 30 Mp.

Adouc:

"Ex Tfis SictpnTixfis Téoews 1= Q /b - S; /I wpoodiopileTan f
dva povdda unkous KaTd pijkos SiarunTikd SUvopis T=1t.b=

S -

=Q Tr "Emri prkous SokoU t (loau pds T Plina TV fAwy) Erev-
epyel 1) OprlovTia SiarpnTikty dUvaps T - t, 1) dmola Tpémel vé& TTapo-
AaupaveTon Utrd TéY fAwy. *ETra1d?) tvtaifa Sév karrarrovoUvTat pdvoy

25¢cm

—

=
&5.115.10
& &
L J —f l—1em

25cm

Ly. 13-6C.

of fjdor els Br&Tunocv 1, AAA& Adyw Tiis ouvBAiyews o Tis &vTuyos
(Tév towTeEPIKGDY TaPEIDY) TRV STV KATATOVOUVTX T& U oUv-
Sec1v EA&opata els Empaveiakfv Tieoty, mpémel ékdoToTe v& Siami-
oToUTal Trola &k Tév SUo elvan 1) SuopevecTépa KATATOVNOIS.

*Edw n elvan 6 &p1Buds T&v karamrovoupévwy Siatoudv &vd oy,
z & &p1Buds TV fAwy, d 1) SIAMETPOS TwY, § TO Ty oS ToU EA&opaToS,
TéTE 1) KaTamwdvnois elvar:

Eis Si&tunow. Eis oUvbAyiv &vtuyos dmrédw
2
T.t:(n-z)'ng © Ten T-t=z.ds. o,

‘H 8idpeTtpos filov d e§apTdTan &k ToU Tréyous ToU EAdouaTos
s E€fis :
s 5-8 6-10 7-13 9-14 11-16 14-19 17-22 20-26 23-29 27-33 mm
d 13 15 17 19 21 23 25 28 31 34 mm
Els Thv mpoxepévn mepimTwoty (wéyos EAdopatos s= 10 mm)
&kAtyovtan fidot pt¢ d=17 mm (§} &mions 19 mm).
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To VAoV TGOV Ay elvan KaTd kavova yéAvy St34.13 pé émi-
TpeTTOpEVas KATXTTOVT|OEIS:

Ter = 1400 kp /em?, o, = 2800 kp /cm?.

Topa déov v& Umoroyiaffi To Bfina Tiis HAdoews, dnAadh ai
&rrantoUpevan &rrootdoels &md &fovos els &ova TV fAwvy.

Aty TdY UtroAoylopov TS KaT& pijkos SiaTunTikfls Suvduecos
Trpémel vé& Trpoodiopiodfi 1 potrh &dpavelas GAokAfipou Tiis SiaToptis
(kopuds + TEAUG + YwVIoKK):

I=L+I,4+1,.

TTpds ToUTo AcpPdveTan &k Trlvakos Siaropdv Sid TO ywviakdy

L65.115.10:
f,=17,1 cm? I, =533 cm4, ey =154 cm.

Elvon &xkopn : i —25 cm?

Av tpoppoyfis Tou BewpripaTos ToU Steiner AauPdveral, pé:
o, = (25+0,5) ecm= 25,5 cm kal a,= (25 —1,54) cm = 23,46 cm

o= 2% e — 10 417 cmé
2
3
I=2x% g;%+25><1><25,52 emt  =32517 cmé
L= 4 x [53,3+ 17,1 x 23,46*] cm* — 37 858 cm¢
I — 80 792 om?

’Ev ouveyela &kdoTtn fjdwois UmoAoylleTan i8icaTépas.

a) "HAwaois EAé&opaTos TrEAPOCTOS.

A& v dpigovTiav SiaTunTikhy Suvapy AapBaveton U’ Syiv
| oTaTikh pot) TS Siatopfis Tou EAdouaros (A AemiSos) méAuarTos
(fr = 25 cm?):

Sy =25 x 25,5 cm3= 638 cm?
638
80790

‘H @dpTiols aUTh) Tpémel v& TTapaAapBaveTon Umd Evds Celryous
fAwv (n=1, z=2) xoTomOVOUMtVLY HOVOTHNATWS, SnAadh pévov
els plav Siactopfv. ‘Emropévas ) dUvauis, THv dmolav BUvara va gépn
Eva Leuyos fAwv elvan:

T=Q %: 30000 kp /em = 237 kp [cm.

82,
7 4
rd

5
g 4
Qe
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— elg Br&Tunov:

2
Toty=1x2x LT

X 1400 kp = 6360 kp,
—elg oUvdyw &vtuyos dmédv:
T -t =2x%1,7x1 x 2800 kp=9520 kp.
Tpogavdys &mopacioTiky elvan ) pikpoTtépa Suvans (els Si&tpn-
ow) kad &§ atiis mpokUTrTEl TS PRipa:

6360
237

= ~ 27 cm,

@s EA&y10TOV EMITPETTOHEVOVY.
B) "HAwois koppou.
"Evraiba drarTeltan & UroAoyiopds Tiis poTrils TAV ETIQAVEIDY
Srarroptis dvds EAdouaTos TEApaTos kal TEY SUo ywviaK@v:
"Ercopa éApaTos (s &vw) 638 ¢cm3
Foviekd 2 x 17,1 X 23,46 802 c¢m?
Sf 1440 cm?
St 1440
T=Q 4 = 30 000 80790
‘H pdpTiois o) apodapPdvetan Utrd Evds SitufTou, SnAadt
els 8Uo BiaTopds ToU karamovoupévou filov (n=2, z=1). ‘H
SUvauis, ToU Suvatanr v& eépn & fiAos elvon:
— els Si&rpnov:

kp fem = 535 kp [em.

1,7%n
4
—els oUvBAyiv &vruyos Smédv:
T -th=1x1,7 x 1x 2800 kp = 4760 kp.

*AtmropacioTiki elvan els THY TeplmTwoty aUThY 1) oUvbhiyis
&vtuyos 6V, kal cuveTréds:

th = % cm=8,9 cm, &Aéyetan tp, =8 cm.

T-th=2X1xX x 1400 kp = 6360 kp,

Atk v fAwolv TOU KopuoU TrpoKUTITEL AOITTOV OMUAVTIKES
HikpdTEpoY Pipa &md 6,1t Sik Ty AAwoty ToU TéANaTOS.

Els tas 018npds xaraokeuds Tpémel TO péytoTov Prina THs HAw-
oews v& pfy UmepPaivn TO TevTamrAdotov Ews EEamAdoiov Tiis Sia-
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péTpou TV fAwv (BvtaUfa 8,5 Ews 10 cm). To Prina fHAdoews TréA-
Haros (27 cm) Trpémrel AotTov v& EAaTTwdf| onuavTIKES.

Eis v mepimTwoiv &kdoyiis fiAwv THs auTiis Siauétpou Bik
Ta&s HADTEIs TEAROTOS Kai KOpUoU, &pkel & UroAoyiopds (6 EAeyyos)
Tfis HAdoEwWs KoppoU, of 8¢ fAor ToU TéApaTos TomobeToUvTOn pd
TS aUTd Pipa peTall TOY fAwv Tou koppoU (ox. 13-610).

Eis v AepnTomroriav {oylouv {Biatrepor kavéves Sik T6 Pina
THs NADoEwS, &vaAdyws Tou elSous Tns.

y) Kavavour) téwv Siatuntixd» tdoew.

E&v ai SiarpnTikal TAOEIS KaTevépovTo Spolopdpews Emi Sia-
Toufis, 8& Empemre v UploTavTan SiarpnTikai Téoels kaTd pjkos THs
&vw kal K&Tw &kpiis dpboywvikiis BiaToudis keipevon &l Tiis Siorropdis
kal SroreTaypévon kobérews mTpos Tas dxpds. Al SiaTunTikal T&oers
atTal 6& elyov s cuvémeiav THY Eupdvioty SiaTUNTIKGY Tdoewy i
Tiis &vw Kal k&Tw Emeavelas Tfis Sokou kai TouTo els Epappoytv
TOU kavovos Tepl éupavioews katd Ledyn T&Y SiaTunTik&Y TaoEWY.
Qs dpws 1idn &vepépbn, Bev elven Suvard 1) Eppdviots ToloUTwy Té&-
cewv el EAeudépas Gvw Emgavelas SokoU, ou @épel pdvov kaTo-
képupa popTia. Zuvetrdds B& Tpémel kad & Tiis &vw kal k&Tw dxufis
Tijs Siaropfis al SiaTunTikal T&oels v& looUvTanr Twpds undév.

ToUTto mpokuTrTel &rions &k ToU Trponyovpéves &rroderyBévros
TUTTOU S1& T4 = Ty, 51671 els T&s dxpaias Tvas f=0 xad S;=0 kai
tropdvews T = 1y = 0.

‘H &vdidueoos kaTavopty TGV BlaTUNTIKGY Tdoewy EEapTdTon
&x Tiis Hopefis This SiaTopfis: TouTo B& Serybi Sik TV Emoutvwv
TapadelypdTwy.

IMapadciyparza.
1. Opboywviky Siatoun (ox. 13-6n).
A& v SpBoywvikiy Siarounv loyver:

bh?
=12
h/g h/2 2 [b/e 2
S¢=/ n-bdn=b [ ndn=b 1 =£(h__y2) l
y y 2y 2\ 4

Tx =

Q 12 bh
D  bh? 8[



Tx = Ty =

3 Q

- A

A
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(XY
=(w) |
SUVETTS Tx AVTIOTOIXWS Ty KOTAVEMOVTOA KATX TrAPaPOAfv
{oy. 13-61n). Al opraxal Tewv Tiual elva:
TS )
&vwTdTn } sy

h

KOTWTATT

’2— Tx—_—Ty:O
v 3
pecaia is: y=0 Tmax = - %
la
b
A

—T-

Ty. 13-6 1.

Karavopty Siatunmik@y Téoewv &ml dpBoywvikiis Siaxtopuds.

‘H peyloTn Téois elvan Emropéveos 50 %, peyoduTépa &wd éxelvny,
1) omola TpokUTrTel Sid TS Tapadoyiis OHOIOUOPPOU KATAVOUTS,
fTo1 TS Ty = Q

2. Kukhikty Siaropn (ox. 13.6 6):

"Av A6 U’ Syrv 811 ls TNV KUKAIKAY SraTopnv TO Wiikos Tijs
Awpldos tmeavelas df dAA&ooer peTd ToU y, SUvaTal v& Tpocdio-

prod7j kal S1& TOV kUKAov pla oxtois T = f(y). "ETo1 AapPaveTan :

-(H)]

A r !
fTor A TrapaPolikiis poppfis KaTavour) pE &kpdTaTa els Tds:
&vw dxpalas
Ké&Tw dxpaias

}Ivas: y=r 1y=1,=0,

pecaia is:

y=0 Tm

4
3

Q
A
ZYETIKGDS TPos TNV els TO oxfjuax 13.6 6 elkovifopevny kaTa-
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vopfv Taoewv Trpémrel dxopn v onueiwbii 611 ai SixTpnTikal T&oElS
il T&VY onueiwv Tiis weptpéTpou THs SiaToufis Séov v elvan EparrTo-
pevan elg THY TEPIMETPIKNY Ypaupny, B16T &l Tiis TepipéTpoy Btv
¢mrevepyouv ESwTepikal Buvdpels kal ouverrdds Stv Eugpavilovtal ouvi-
oTOOO1 KaBETwS TPdS TNV TEPIMETPIKNY Ypaupfv Tiis diarTopds.
‘Qs wpds THY Korravopty T@v dloTunTikGY Tdoewy, els EvBidueca

Iy
AN AL
=

—

!

ol ==
|
1

— - — —=)

Xy. 13-60. Zy. 13-6.
Karavopd| StarunTik®dv TéoEwv KaTtavouty SiorunTik@v Tdoewy
£l kuAikfis Siaropfis. tml Biorropdis 1.

onpela Tiis SiacTopdis, SUvaTal v& Bewpnfi 611 ol popeils SAwy TRV
Siavuopdtwy TOV StatunTikéGy Téoewv TV onuelwy, T& Smoix
kelvTan & wds 6p1fovrias, SikpyovTen 81& ToU &vTioTofyou onuefou
¢l Tiis OpilovTias kal ToU onueiov Toufis TGOV EpamTopévwov ToU
kUKAov els T& &xpa aUTiis. AvTioToixws eis TRV dpbBoywvikhy Sia-
Toufv (ox. 13-6 1) SAau ai SiactunTikal T&oeis SUvavtar v& Bewpn-
BoUv 611 elvan rapdAAnAor Tpods TS fkaTépwdsy TAeupds Tiis Sia-
Toufis, dnAadt kaTakdpuol.

3. Awaropn I (ox. 13-61).

"E&v fewpnbfi 61 f) Siactouny I &moTteAeiton &€ dpboywvicwv, ud
THv Porbeiav Tiis 81 T& dpboywwia ioyuovons oxtoews:

Q S

WEWT T

TpoKUTTTOUY T& dxdAouba :
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Eis T& méApaTa 1O b elvar oAU peydro, cuvemdds Td T TOAU
Hikpov. Kata TNv peTdBaotv &wd 16 méApa els TOv koppody T6 TA&TOS
b EAorToUTan &TmoToNWS, oUVETTAS &roTdpws alifdvel xal TO T. *Ev
ouykploer pds THY dAdaTwdn adThv alfnoty, 1§ EmaxoAoubouca
TapapoAikny alfnois THs diaTunTIKAs T&oews T, péYpl TOU KevTpo-
PapikoU &€ovos, elval TTOAU dpat). Tuvetrdds pt ikavoTroinTikhy &xpi-
Perav UvaTar va Bewpnbfi 1) xaTerdvnots Tijs Siatoufis ToU koppoU
opoldpoppos UTTd THY T&O1V: 0

Axopp.m') ’

(‘H ouupoAt) Tév meApdTwv els THY ToapaAaPiv SixTunTiKGY
Taoewy elvon TPAKTIKEDS &uEANTEY).

‘H korrevBuvois Tédv SiaTpnTik®y T&oswv Tpémel v elven wév-
ToTe TrapdAAnAos pds TO eplypauua THs Siatopdis. "Emeidn) 8¢ dtv
elvon Buvardy, Ud kaToxdpugov @dpTiciy, al SiatpnTikal Téoes
v& Tefvouv v TTapanop@oouy TV SiaTopfv Tpds THY Mlav KaTeu-
Buvoty, Emeton 8T ol SraTunTikad T&oes elvan ouppeTpikad s TPOS
Tov &fova y Tiis Sratopdis (ox. 13-61). Eis THv &vrifeTov KaTetbuv-
o1V TOV &K KOUTITIKTS POTTTis T&oEwY els TO K&Tw Kal TO &vw TéApa
&vtioToiyel rfons évaAAayn TGV koreuBivoewy TGOV SIATUNTIKGOY
T&oewv el T& d¥o TEApCTA.

Tmax ~

13.7 Kartenbévnoilg Aoyw arpentikiig porfig.

P&BBos TaxTwpévn els TO Eva Tns dxpov kal gopTifopévn Sk
Tfis oTpemrTikijs pomrfis My = F . R, Tfis d1rolas 1o &mlmedov elvan k&-
BeTov Tpds ToOV &fova Tiis pdPdov, kaTamoveiTal els oTpéYIv.

a) Odderépa .
OewpeiTan 1 els THv wpdEIv THs wnxavoroylas ocuvndioTorra
dmavTwuévn p&Pdos kukAikfis Biatopdis. ‘H SiatunTikd Téois Aap-

? W VI L eer.
D ‘ ) s _-e
4 Xy 13- 7 a.

SrpetrTiKA KaTamdVNols paPBou
Adyw Buvapews F Spwons els
k&betov &méoTaow R.
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P&ver els THv meplpeTpov THY peyioTny TIWAY TN, EVEd peroUTan ypou-
HIK&S (uéxpt ToU pndevds), Tpds T kévTpov, €9’ Soov ) KaTamd-
vnois eUplokeTon Evtds TV Oplwv toylos ToUu vépou Tou Hooke
(ox.13-7@). Zuvewds oudetépa Is elvan 6 &wv ToU kUAVSpou kai
B1& xprioews TOV ouuPdAwy Tou oxnuatos 137 a foyuver:

T p max Tt

= — B T=
maxTt € n r

B) 'Eticwoig dvroyt.

‘H els TdOv BaxTUAiov Biaxtoufis dA  EmevepyoUoca SUvaps
dQ = tdA Tpokadel mepi THY oUBeTépav [va OTPETTTIKAY poTrv
dM; = pdQ. Zuverrds 1} ouvoliki| SiaTouf| kaTamoveiTal UTd Tijs
OTPETITIKAS pOTITiS:

M, = f dM; = [ pdQ = f ptdA.

maxTt .
p kai AapBavopévou

’Ex Tfis oxtoews auTiis iy 1=
Ut Sty 811 pétrel va loxUn max T = Ty ., AaMPveTon v ouveyeia:

oo P (e

r

&mou: [ p2dA = I, elvan 1) ToAkA potrh) &Bpaveias Tiis SiaTopdis. "Eav
glooayf1j 1) ToAkt| poTrn) &dvTioTdoews I, [ r = Wy, TrpoxUTrTel TEAIKES:

. - M
Mt§wp'1’tm n Ttm%Tp

y) Katavour tdv Siatuntixdv tdoewy Om0 OTQERTIXNY QOPTIOW.

— Kuvxduxn) dravous].
Els THv kukAiknv xai THv SakTUAtoe1dfj Siatouny N SixTpnTIKN

maxr
al mart

mar 7
max T

max v

max €t

max v

maxt

a)
£x. 13-7P. 4)

KaTtavop? SioTunTikéy Téotwy &k aTphpews:
o) KukAikty Staropti. B) Aiarouf) Saxtulou.
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T&o1s Ty BETAPAANETAL YPAUPIKGS €K TOU KévTpou P&pous Tpds THv
mepipépeiav [ox. 13-7 B (o) kai (B)]. ‘H ueylorn Tiun Tiis T&oews
(maxt, ) tupavileton els TV TEp1pépetav TR SiaxTouTS.

— *OgBoywvixy) Siatourn.

Els TAv opboywvikniv SiaTouny ai SiaTunTikai TaoEls KaTo-
vEpovTal KaTd TopaBoAny Eml TV dxkpdv TRs Siartoufis (o).
13.7y) xad undevifovtan émmi T&Y ywvidy. ‘H peyiorn Tipn Tis Sia-

/‘,

56

maxt

h< 3b
h-3b
h

marv

.56

|

|

|
_..._?_.

|

I

|

fe—b—+

Ly 13-7 7.

KaTtavopty Tdoewv katd ™y oTpemTikfy KaTamdvnow p&Pdou dphoywvikiis
Siaropdis: ) h < 3b. B) h > 3b.

4)

TUNTIKAS T&oews max 1y éppavileTan els T& dkpa Tou pikpou &Eovos
Tiis SiaToutis. ‘H kaTavoun Téoews &ml Tis peydAns TAeupds, Sik
h = 3b elvan dpola Tpds THV kaTavounv Eveka Tewvouons Suvauews
[ox- 13:7y (]

A&k h > 3b 1) SiaTunTiky T&o1s Topauével Tepl TO uéoov TS
HeY&Ans TAeupds otabepd, els &rdoTactv 8¢ 1,5 b &mod THs ywvias
peloUTal TapaBoAik@ds péypt Tis undevixiis Tiufis [ox. 137y (B)].

Els p&PBous Siatoutis Siapdpou THS KukAikils, ai SiaTopai Siv
Tapaptvouy Emrimedol peT& THY OTPETTIKNY KoTamovnotv (oTpé-
PAwots SraTopdis). "Evrauba toyler 1) oxéois:

M

Tten = W

omou: W* elvon péyebos &véhoyov tpos THY TOAIKNY potrfv &vTi-
Teyvixt) Myyavixn B’ 12
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otéoews W, (ouvnfews els cm?). TTpds 16 uéyebos atd &vrioToryel
uéyebos I* &vdhoyov mpos THv pomiv &dpavelas (kmreppacpévov
els em4).

A& Ty Spboywvikfy SiaTounv (max T els T& mépoaTa TOU pi-
kpou &Eovos) ioyuver:

W*=K,hb?, I*=K,hb?

dmou K, kai K, Aappdvouv Tds dxoAoufous Tiuds :
h /b 1 1,5 2 3 6 10 @
K, 0,209 0,230 0,247 0,269 0,299 0,312 0,333
K, 0,141 0,196 0,229 0,263 0,298 0,312 0,333

*§) ’Avouxral datoual dnoreloduevar 8€ Spboywrivwy.

Avéhoyos oxéais Tpds fkelvny Si&k THY Empnkn Spboywvikiy
Siaropnv (h /b — o0, K, - 0,333 ouverrdds I* = hb? [3) SUvatan v

s

Xx. 13-78.
Aracropty [ &mroredovnévn E€ SpBoywvicwv.

yeooii kal Si& SioTouds &moTteAoupbvas &€ Emiurkwv dpboywvicy
(vt T& oUppoAa Tou oxnfuaros 13.7 8):

*_ os®
I nZB‘

8mov: 1 elvan ouvtedeos EapTdduevos &k Tiis Hopefis Tiis Sierro-
ufis kol Aaupdver Té&s €675 Tipds :
Atertoud) L C 1 I IP +
n 09 1,12 1,12 1,31 1,20 1,17
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> 3 ~ !
E§ altoU ouvéyeTat:

M, M,

Tmax= W* == I* smax

‘H peyloTn T&o1s (tmax) éugaviletan &mi THs pokpds TAevpds
Tou opfoywviou pé 1o péytoTov KOS (Smax)-

"AvTioToixws duofa Tpds THY oUvBesiv ToloUTwy SiaToudy E§
#mprfikwy dpboywviwy, elvan kal 1) cUvBeois Tiis kaTavoudis TGV T&-
oewv els aldt& [ox. 13-7y (B)], dnAadf A SraTunTiky Tdo1S Kot
ufjkos TAV HaKp&OY GKUOY TGV dpBoywviwy Tapapével oTabBepd pé-
Xpt Béoews EyyUs TV yoviddv.

TTpémer dxopn v& onuelwdf 811 i dropyla cuvdioews &voikTGY
TpoiA elvar TOAU pikpd kol EupavifovTal onuavTIKAl TAPALOPPL-
oeis kabéTws Tpds THY Siarounv Tis p&PSou. Emreidn Suws Toapo-
HOIQ TTPAUOPPTELS TTapeUTTOSIZovTon oXESOV TAVTOTE B1& TTOKT-
OEws TV &kpwv Tiis p&Pdov, tupavifovTtan dpbai TEoEIS CNUAVTIKGY

Xy. 13- 7¢.

MoxTwpévn Sokds Siaxropfis .

TiuQdv. Té 8 péyroTov pépos Tis oTpeTrTikils POTrTis AvaAauBaveTal
S1& THs &kopyias &upoTépwy TAOV TEAR&TwY THis Siatoufis. Mé T&
oUppora ToU oxnuaTos 13-7¢e (p&Pdos Siaropdis L woaxTwpévn els
TO Eva &kpov Tns) elvar ) Téuvouoa SUvomls:

M _3 9
Q_Tt Kai Tmax__2—'$

‘H peyloTn 6pff) Taois &l Tiis SiaTopfis els THv Béo1v ToKTO-

(dpboycovioy, oehis 173)
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[ . . - ~
oews elval Opax = __2__ O1t 1§ Tdois auTthy elvan onpavTikés pe-

Wy
YOAUTEPS TS Tmax, SUvaTan vé Se1x67j S1& Tijs dxoAoUbou oxéoews :
Omax Q! 2A. 2sa 4i
Tmax Wyx 3Q o 350.2/6 T T a

"ETor m.x. 81& = a elvat i8N Smax = 4 Tmax. BePaicws els v
TPAYHATIKOTNTX 1) Opax B8V QU&vel ypapuikéds et Tou [, OTroTe

T6 | SUvaTan v Bewpndif 611 al&ver udvov péxpr mIds TIMAS:
% — 1/ Ely

2 GI*
kad S1& I > I* AopPavetan U’ Syiv i1k TOv Umoloyiopov TO ¥
*— Aentdrotyos xifwrioetdng Sratoud].

*ETre1d1) 1) k1PwTioe1d1s Siaroun [ax. 13- 707 (o) ] duor1&let wpos
ThHv Siatoun)v BakTuAiou, SuvaTov ai &vTioToryor oyéoels vd Angbouv

- Lyx. 13-7 o1. o
AerréToryos kiPwTioetdAs Siaroun:
a) Arocropry. P) ‘Emipdvercr A

B1& HETAOYMHATIONOU TRV oXfoewy, TTou loyUouv 81& TV KUKAIKOY
SakTUAloy. Al oTofepdy TEYOS TOIXWHATOS TPOKUTITEL:

1* = 5 (4t —di) = 7 (d2+d2) (de—do) (de+ do) -

oo]—- ool-—-

I*= (A + As) - 25 - 2dm

S8mou oupPoAileTau:

i1k Ag ) UTO Tiis &wTepikfis MepIUETPIKTS Ypauufis

Bi1& A, 1) UTTO Tiis Eo0wTepikils TEPILETPIKTS Ypaupfis
Aq

+ A
2

o

Six Ap = 7} UTrd TS BeoNS TePILETPIKTS Ypauufis
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TepikAelopévn Emedveia [ox. 13-7 0T (B)]. A& ToU s cupPorileTcn
TO Tré&y0s TOU TorydpaTos kai Si1& ToU dpy ) péon S1épeTpos.
‘H ioodUvapos Exppacts Sia 70 dp, Aaupévetan & Tis:

nd? d N 4A
An=—g-=mndn - 7 fror dp=—"T
"Ex T&Vv &vw TTPpOKUTITEL :
I+ —2A, .25 2Bm 1 _ga2 54
Um 8 Um
* 2
wee ' AAmsfum o,

dn/2  2Am [Um

ZUveTréds ) oTPeTrTIKY) T&ots el TUXdV onueiov ToU TorywuoTos
(Tmax = Tm = 1) 8{BeTan &k Tijs oxéoews:

Mo M
TTWF T 2ALs

13.8 XTovBerog xatandvnos.

"E&v odpa UpioTaTon TauToxpdvws Siapopa €18n KaTammovr-
oewv, TOTE elvan duvardy v TrpokUyouy Spoeideis kal pfy Téoets,
al émoicn ouvtiBevtan &vtioToiyws. ‘H olvBeots duoeldidy Tdoewy
AapPéuerl ywpav 8t &AyePpikiis rpocbéoews, Evéd Sik THv ouvbeotv
Brapodpou pUoews Taoewv elvanr &rapaitnTos f) peTaTpomh Twv €lg
ulav looddvauor rdow f| Tdow ovyxpicews. ‘OpoeiBeis Tdoes BiSet
ouvbetos katamdvnois € &fovikiis Suvduews Kal KAUTTIKTS poTrfis
(o) 1) &k Tepvouons Suvdpews kal oTpemrTIkiis poTrfis. M1 duoeiBeis
T&oE1s TPOKUTITOUY S1& Tiis OUVBETOU KOTATOVNOEWS €K KAUTTTIK g
kal oTpemrTiKijs pomriis (o kai T).

a) Zvnotauévn 6p0dv tdoswy & alovinijc dvvduews xai xaunti-
x17c POmT|G.

Eqv &mi s SiaToudis EugavifwvTal TaUTOXPOVWS KAUTITIKT
porry My kal &fowvikny Buvaws F (1) mepimrwols ol gopTioews
SUvaron v& mpokuyn Emrlong Sik kabéTou povov Buvdmuews Erevep-
yoUons EkkévTpws), ai mwpokaAouUuevar dpbai Taoels dUvavtar 81’
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SAyePpikiis Tpoobéoews v& Swoouv cuvioTapévny. Elven SnAadt :

F M
r=otor=p +

&dmou ai tpeAkuoTikal Taoels AapBévouy BeTikdv TrpodoNHOY, EVGS ai
BAITTTIKad  &pYNTIKOV.

‘H opolopdppws kaTavepnuévn Téois E§ &fovikiis BSuvduews
UmrepTiBeTan TS KOUTITIKTS T&oews, pt &moTéAeopa THY TOPEAAN-
Aov petdBeotv ToU oUBeTépou &fovos éx Tis Béoecds Tou (xevTpoPa-
pikds &Ewv), TV Omroiav xaTeixev Umwd xabapdv x&uyv. ‘H petd-
Bec1s Aaupdver ywpav wpos THY TAeupdv THs Siatoudis, Tiis Omolas
) karamévnois elvan &vribetos pos Ekelvny, THY dtrolav TpokoAel
A &Eoviky BUvauis. ‘Yo Tas cuvlfkas aUTds els ouppeTpikgs Sia-
Topds al &kpdtaTor Thoels AapuPdvouy B1aQOPETIKYS TiMGS (max o
xal minc). OUclaoTikNY onpaciav Exer PePalews 7 xatr® &mwdAuToV
TIHYV peyoAuTépa TAY Taoewv o, f) dmola pémer v& elvan wikpo-
Tépa TOU O TOU &vTioTOlYOU €i80OUS KarTaTrOVoEWS.

—’ Abovixn) Svauis xai xaunting pomi.
‘H &xdAoubos avtirapaBorr, P&oer Tou oxfjpaTos 13-8 a, Exer

l—0, le—c + 0"
- bj {f' b
N/ R -4 S E—
/—' F
a

l""b" 0y-0 L

L

% /‘2_
ol neo
7 3)
Xyx. 13-8 a.

SuvioTapévn SpBhy Taaows &6 &Eovikiis Suvdpews kal xapmTIkfis poTriis:
a) Kéuyis kal tpehkuonds. B) Kauyss kal BATys.
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OKOTIOV THY TEPXITEP® &TMOCAPHVIOIY TV TTPOTYOULEVLS AVAQEP-
BtvToov :

Ix. 13-8a (@) 2x. 13-8 a (B).
Kéuyis kai EpeAxuouds Ké&pyis kal OATyis
Mepikal Téoeis : Mepikad Téoes :
KautrTikf) T&ots op = Ell— KapmTikny T&o15  ©p = F—ll
\Y w
KaBapdds EpeAxuoTixt) Téots | KaBapdds OATTIKY) ThOIS
F F
o= Tz G = T2
*Akpaial T&OEIS *Akpaial T&oEIS
&vwTdtn 1§ Op + 0 = O &vwTtdTtn Is O0p — O = Cen
KATWTETN 1§ O — 0 = Gon KOTWTETN S Op + O = Oen
S1& 6 > o Hovov EpeEAKUCTI- | Bi& ¢ > op uoévov BArTTiKal
Kol Té&OEIS T&otls
Napadeiypata.

1. Td &xpagdviov TrepioTpopikolU yepavou (oX. 13:8 B) dope-
Apov gopTiou Q kal 18fou B&pous G dvohapPaver Ty KAXTAKOPUPOY

la
lv

Iyx. 13-8B.
Karatrévnois dxpafoviou TrepioTpogikol yepoavou.

¢6pTioty V= Q-+ G kaf, Adyw Tijs potriijs T®OV &s &vw Suvdpewy
Q:a+G-e=H-:h, ™y xapmrrixiv SUvapv H.

"ApBunTikd SeSopdya :
Q=7Mp, G=5Mp
a="7m, e=2m, h=4m.
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"Eqv 81& 16 &xpafdviov 1) ayxéois L/d Tpémer v& looUTan Tpds
1,4 kai 1 weylotn Tdois 8év wpémer v& UmrepPaivn T6 max o = 800
kp [em?, Troian mpémrer v& elvan af SiaoTdoes ToU dxpafoviou;

V=Q+ G=12Mp,
H=Q-a+G-e=7x7+5><2M

" 1 = 14,75 Mp.
My—H - -
b— 2'
cb+c=%+%=800kp/cm2,
l
H'T \Y H.0,7-d 4V
S tO=3T @ " iz~ 01.48 | ndE
4
H \%

7H—|—1275V (7><1475+1275><12)><103
max o 800

_‘\/1033+153 m = V148 em = 12,2 c¢cm % 125 mm.

—"Exxevroog dtauijxns @optios.

Katamdvnots p&Pdou els kduyiv kal épeAkuouov (f) 6ATyiv)
UploToaran gmions, étav &l Tiis p&PSou Emevepydi EpeAkuoTikn (R
BAITTTIKD ) BUvauls kaT& THY Sietbuvoly Tou &fovds Tns, AN els
&mwéoTactv I &wd ToU kévtpou Pdpous A Tiis Siatoudis Tns, TS
SeikvleTon els TS oxfjua 13.8y.

’E&v Errl Tou onpetov A Epapuocfouy duo foan dAA& &vTippoTror
Buvdpels F’ kad F'' = F, té1e 1) F' &mrevepyel dos &§ovikny EpeAkuoTiky
Suvapis, Evd of F'' xad F Emevepyouv s feUyos Buvduewv poTriis
F .18 8has Tés Siaropds. ‘Etropéveds tvtauba loyler émrions :

koBap@ds EPEAKUCTIKT) TAOIS o-=£-

F-1
W A

Koatémiv adtédv elvan:

Taos k&uyews op =
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—1) Téois els ™y debiav &kpalav Tva = vFVl——i— %,
L, s N Fi F
— 1) Téois els TNV &proTepd dxkpaiav Tva o= -

b
Iy. 13-87. Ix. 13.83.
Kutarmévnois Aoy ExkévTpuss ZprykTnp.

Spdons kabéTou Suvépews.

2. ZnTeiton 6 Umohoytopds TV Téoewv els Tas dxpalas Tvag

Tou Ppayiovos koxAlwTou o@rykTfipos (ox. 13-88), Six duvapy
¢papuolouévny Ud Tou koyAiou F=2Mp

(0=150mm, b=30mm, h=80mm).
‘H kaprrrikh 14015 Oy :

My =F - a= 2000 x 15 kpem = 30 000 kpcm.

_ bh?  3x8 . 3
W= - - cm3= 32 cm3.

M, 30000 . .
o= = 35 kp /em2= 938 kp [cm?.

AUTH 1) T&o1s k&ppews Emevepyel €l TRis EcwTePIkTls TrAeUpds
TOU Ppayiovos s épeAkuoTikf TAo1s, &l 8¢ THS éwTepixiis TAeupds
@s BAITTTIKN Tdols. *H EpeAxuoTikn T&OIS O

F _F 2000 . .
N v kp [em? = 83 kp [em?,

towTepikat Tves o + o = (938 + 83) kp fem?= 1021 kp [em?,
¢EwTepikal Tves o — 6= (938 — 83) kp /cm?= 855 kp /cm?.
‘H Aoyw Biagopdas ueyebous dxpalwy tdoewy pf) TAfpns dEio-

g =
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Troinois ToU YAIKOU, Suvarar vk d&vTipeTwmodfi 81 koTaAArAov
Srapoppwoews TGOV SiaTopddy, ds 8& derydi) Six TGOV Emopévwy dUo
TopaderyudTwy.

3. ‘H Tpomefoeidns SiaTopt) &ykioTpou Tou TapadeiyuaTos 6
(oeAis 288) (oyx. 17:38) pomdv &vmioTdoews Wi= 535 cm3 kai
Wi = 368 cm3 gopTiZeTan 81k gopTiou 20 Mp Epapuolouévou eig
dméoTacty z=90 mm &md THY peydAnv Pdoiv ToUu Tpameliou
[ox. 13:8€ («)] ZnTeiTan 6 TPocBiopiopnds TV TACEWY CUVETTEIX

Horopuc

DdpTI0L5 QyKioTpoy

o) Awxtoun &ykioTpou. B) Kaprrri-
K1, ¢peAkVOTIKT Kol ouvioTapévn TéoTS. ('_')

Ey. 13-8¢. ¢

Tiis EpeAKUOTIKT}S Buvduews kai THs xapTrTIKEs poTrfis, THv omoiav
TPOKOAET TO @opTiov.

fo=1t = F _ 20000 0 eme— 123 kp fom?
A h 9(14+ 4)
> (a+ b) (Eperkuopds).

M, = F (z+ e;) =20 000 (9 + 7,33) kpem = 326 600 kpem.
My 326600 . . .

+ op = W= 535 kp /cm? =610 kp [em? (tpeAkuonds).
M, 326600 . 2 rane

— 0= W= 368 kp fem? = 887 kp [em? (BATyis).
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o1 =06+ op = (1234 610) kp /cm?=+ 733 kp [cm?2.
o =6 — op = (123 — 887) kp /cm?= — 764 kp [cm?.

Eis 76 oxfina 13-8 ¢ (B) SeikwieTon 1) kaTavouty Tfs KaumTIKS
T&oEws, TH§ EPEAKUOTIKTS TACEWS Kai T ouvioTauévns Tdoews. ‘H
oUBeTépa ypappt) HeTaTifeTan £k TOU KévTpou B&pous ToU Tpameliou
TPOs TNV pikpav P&otv aUTou. Al &réAuTor Tipal T&Y dkpaiwy T&-
oewv elvar wpoxTikGs ioou peyéfous. *E&v fiTo 1) Siaroph ToU &y-
kioTpou Opboywvikn, ai dkpaion Taoels 8& Aoav EvTeAds Sidgopot
KaT& peyebos.

MMpemer dxoun va onueiwdii 6T f) Tapouca wéBodos Utroo-
yiouou 8tv elval arpiPrs, 5101 TO &yKICTPOV TIPETTEl VX AVTIMETW-
mobf] s kautUAn Sokds.

4. ‘O yvTtoo1dnpous Kopuods mieoTnplou [ox. 13:8 0T (a) ]
gyer ™ el 16 oxfina 13-8 ot (B) eikovifopévny émikivBuvov Sia-
Touny, 1) 6Tola xaT& TNV e&oiv AetToupyias Tou mieoTnplou kata-
TovelTar UTd kabBéTou Buvduews kai kapTrTiKfS poTriis.

I
) |
|
|

F

Xy.13-8 o1.
Theoplov: a) DépTiois.
B) *Emivduvos SiaToud.

| =

5) £ T% :?i»:fi‘_?\
A

XXT L

F—fm—.l

‘H 8Aamrmikny SUvouis iooUTtan mpds 130 Mp kai émevepyel els
&méoTaolv a =400 mm éx Tis &pioTepds Sxufis TS Siaropdis.
ZnTeitan 6 poadilopiopds THY Taoewy els T&s drpaias Tvag 1 ked 11,
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©fois Tijs oUbeTépas ypapmuiis :

A;=20x%x 60 = 1200 cm?
A,=2x%35x%x56 = 392 cm?
A;=4 x50 = 200 cm?
A= 1792 ¢m?
56
A-ey=A,-104+A, (T+20)+A3 (80 —2),

1792 e, = (1200 x 10 4 392 x 48 4+ 200 x 78) cm?,
12 000 + 18 816+ 15 600 46 416 N
e, = 1792 cm = cm X 26 cm.

1792
e, = (80 — 26) cm = 54 cm.
Pomry &8paveias (Epappoyr) BewpripaTos Steiner) :

T=Tlu+Arai+ o+ Ay al + I+ Ay of,

3 3
1= 6()1’(7220+ 1200 (26 — 10y2 4+ 2 =% lle

3
+ 392 (48 — 26 + ~501>; 2 200 (78 — 26)2 | oms,

[ = (40 000 + 307 200 + 102 441 + 189 728 4 266 + 540 800) cm?,
| =1 180435 cm?.

Pomrai &vTioTdoews :

Wy = = 118043 s 45400 ome,
e, 26

11180435 ., s

W“——e?—'5—40m ~218600m

Potr) k&uyews :
My, =F (e -+ e,)= 130000 x (404 26) kpem = 8 580 000 kpcm.

*Akpaicl TAOEIS :
M, F _(8580000 130000) .
on =g, T & ~\ 45400 T 1792 ) KPIem=
= (189 4 73) kp [cm? = 262 kp [em? (épeAkuopds),

My F 8 580 000 130000
Orl1 = — Wi + A=

oYy VYUY 2 _
21860 T 1792 )kp/cm
= (— 393+ 73) kp/cm?= — 320 kp [cm? (BAiy1s).
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"Eqv katd v Aoy k&uyiv Emevepy i kad 1y &Eovikny SUvopus F,
1} ouvnioTapévn Téots elvan:

_F ., My Mby
=A T YT,

+ X

Kai 1) oUBeTépa ypappn weTaTomileTan TapoAAAws Tpds THY Béoiv
s, Touto O@eiAeTan poévov els THv AoEnv kv, ‘H xAlois s
oUBETEPQS Ypappfis Bv ErnpeddeTal, kai ETO1 TTPOKUTITOUY T& QUTA
onueia P, kai Py, & dmroia rpokUmrTouv kad S1& pdvov Ao v k&pyiv.

5. °H els 16 Tapdd. 1, oeh. 160, teTacfeica SiaTout) kaTaTovei-
Tar emTrpooBéTws 8’ EpeAkuoTikis Buvdpews 25 Mp. Tlola 1) Béois
TS oUBeTépas ypauufis kai Troian ai péyroTan Tipal TV Eupavifo-
HEVWOV CUVICTOPEVWY TAGEWY ;
'Ereidn 1 émeaveix Tiis Siatopdis elvai:
A = nr?+ bh= (36 1+ 144) cm? = 257 cm?,
1 &k THis &Eovikfis Buvduews TpokaAoupévn EPEAKUOTIKY T&ots elvat:
o= x = 25000 kp /em? = 97 kp [cm?.
A 257
Al Tdoeis els & onueia P, kai Py elvon :
max o = ( + 255+ 97) kp [em? =+ 352 kp [cm?,
min o, = ( — 255+ 97) kp [em? = — 158 kp [em?.

B) Zvviorauévy diatuntixnng tdois 8x oTEERTIXT]G QOTTG XAl TEUVOY-
ons dvvduewg.

Al BiatunTikai T&oels, ai TrpoepyduEvan €K CTPETTTIKAS POTIS
kol Tepvouons Suvdpews, UmepTiBevtan. Emri Tijs mepipéTpou Tiis Sia-
Topfis éxouv Tas kaTeuBUvoels THs EparrTopévns, Evid els Tas ywvias
AopBavouy PNBevIKNY TIUAY.

M& Tiis UmrepBéoecos TTPOKUTITEL T.Y. B1& KUKAIKN)Y BiaToufv
[ox. 13-8C ()] fy peyloTn Tdois els 1O onueiov P Tijs Siauétpou,
Ths otroias 1) kateuBuvois elval kdBeTos Tpods TNHv dUvapiv.

ZUHQWYWS TPds T& TpoTyoupeva KepdAaia elvai:

-1 SlCXTUT']TlKT] T&O15 AOY W maxt,— i Q__'
TEPVOUOTS 3 A
—Nnd 5 AC M M M
N SiaTunTIk T&O1S AdYyw maxt, = b — t 4 M

OTPETITIKTS pOTIiS W, nd®/16 = Ad
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ETre1dn 8¢ &ugdTepon EevepyoUv KaTd THY aThv KatevBuvory,
8i8ouv 81’ A yePpikiis &Bpoloews TV cuvioTaptvny SiorpnTikfhv T&oW:

max T = max T, -+ max u=% (Q+3%)

ZuviiBws UtrepTepE 1) SlIOTUNTIKN TAOIS €K OTPETITIKAS poTriis
&rd THY SlaTunTIKAY TAo1Y &K TERVOUoNS, né droTéAeoua vé Becopfi-
Tal KaTd xavéva &ompavTos 7 emidpacis THs TepvoUons Suvdpews.

é)
Xy. 13-8¢.
AraTpnTikf Téo1§ ASYW oTpeTrTIKTS POTTHS Kad TepvoUons Buvdpews:
a) Ths abTiis kaTeubuvoews. B) Alxpdpwv xaTeudivoewy SiaTunTixal TdoES.

"Eaqv af dratunTikal Thoeis Exouv Siagdpous kaTeubUvoels, TOTE
ouvTiBevton 81& yewueTpikfs &bpoloews [T.x. ox. 13:8C (B) 1.

y) Zvnorauévn tdog €& 6p07jc xal datuntixdic Tdoews.

Méxpr Toude €nTdodnoav udvov TeptTTdOEs oUVBEoEWS Spo-
e18&v Tdoewv (o) 1) (1). ’Eqv wpémer v& ouvTteboUv Spbai Tdoels
HETA SIaTUNTIKE Y T&oEwY, TOTE TpETEL 1) miSpacts ToU tvods eidous
Thoewv v& &voydf els THv émidpaotv ToU &Ahou.

MéTpov 81& T tkAoynv Tou &idous Tfis &vaywyfis &moTeAel
16 & aiTiov Tfis doToxias ToU UAlkoU Bewpolpevov oToryeiov.

— YnobBéaes Bpadoens.

Eis 10 TrapeAfov dieTutelnoav dpxetal Utobéoels Bpaloews,
E TGy dmolwy ai TrEp1ocdTEpan StV ETUXOY TEIpapaTIKTS EmiBeBatcs-
oews. 'Evratfa éxtifevTton:

a) ‘Ymdbeows Tiis peyiotns opbiis Taoews (Lamé, Clapeyron
K.&.), kpicipov péyedos &roTehel 1) peyioTn dpbfy TdoIS.

B) ‘Ymwdbeors peylorns dvnypévns unxUvoews (St. Venant,

evr,
R

Qv

a
a\

N
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Bach x.&.), xploipov péyeBos &moTehel /| peyion &vnyptvn urkuvots.

Y) Ymwobeois peyions SiatunTixiis Téoews (Coulomb, Mohr,
K.&.), kploipov péyefos &moTedel 1y peyiorn SiaTpnTikh TAOIS.

8) “YwoBeors peyioTou Epyou Trapapopedoews (Beltrami),
kplolwov péyebos &moTeAel 16 uéyloTov &vnyupévov Epyov Tapa-
HOPPWOEWS.

€) ‘Ymébeois peyioTou Epyou ocuvdykou Tapanopeaocews (Hu-
ber, v. Mises x.&.), xpiciov péyeBos &mroTeei T6 péyioTov Epyov
Tijs CUVOYKOU TTaPAUOPPLCES.

Ek Tédv Urobioewv aiTdy pévov 1) y kai f| £ oungwvolv ixa-
VOTIOINTIKG®S Trpds T& TEelpauaTIk& &moTeAéopaTta, Kal pdAloTa 1
Utrdbeois v [BianTépws Sid x&AuPBas pé yapakTnploTikdy dpiov Siap-
pofis, 1) 8¢ Umdbeois & €iBikdds Si1& TAGOTIKNV TapAHSPPLOLY.

Zuppovws TPos EkaoTny TGV Umobéoewv TouTwv elodyeTon
uia ioodvvauos tdoi, G, , Bi1& Tis Omolas #) yevikdds Tprafovikny f
Biaovikd) EvTaTikn KaTdoTaocts &véyetan els &vtioToixov (loodu-
vapov) povagovikiv. ‘H icodUvauos adth) Tdois o, mpémar va elvat
éyToTE pIKpOTéPa TR EmMiTpeTTOpévTS,

‘H pébodos mrpoodiopiouou Tiis icoBuvdpou Tdoews 8& &vatrru-
X6 kaTwTépw Bi1& TO ofjuepov eUpUTEPAS EQUPUOYTS KPITTPIOV pE-
yioTou Epyou Tiis cUVEYKOU TTAPAUOPPLTEGS :

Yo Tprafovikfiy fj &V TG XWpw EVTATIKNY KaT&oTactv éupa-
viGovtau els Tpels peTal Twv kabéTous Topds — KUptat kaTeubvoels —
ai péyroTal Tipal T@Y Téagwv — al kUprai Taoels — (Evid TaUTOXPOVWwS
t€apavifovtar ai SiaTunTikai T&oels kaTd Tas KUpias kaTeuBivoes).

MoAis ) Biagopd TV Kuplwv Tacewv @eddan uiav cuykekpi-
pévnv Tpnv (Sprov Biappofis, dvtoxn Pdoel épyou Tapapop-
oews ki), Enpavifovron eis peTOAAIKE UAIKE UOVIHOL TTAPAUOPPLISELS.
‘H kai & meipaparik®dy dedopévav EmiPePatoupévn ouvBhixn mAa-
oTIKOTNTOS yp&eeTan S1& THY TPIoBIAOTOTOV EVTATIKNV KATACTAGIY
(kal 81& 0, > 0,> 03) :

(6, —063)*+ (62— 63)* + (03— 0,)*=2 k.

A& v érlmedov (Biafovikfv) EvtaTikfv kaTdoTacty (o, = 0)

petatpémeTan ) &uw oxéots elg TAV

(6,—0,) +oi+oc=2k 1

o+ o;—o0,0,=kq.

N

evr,
R

B

Qv
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Aoupavopévns Tiis ky s looduvduou Téoews, TPOKUTITEL
oy, = kr=ch+c§—cl o,
[YTo upovaoviknyy évTaTikfjy kaTtdoTacty 6& fito (o,=0)
kadi cU=Vo‘f= c]. Ax xabapdv SidTpnoty pE oy =1 Kai o, =—1

(bugdvicts T&Y BloTunTIKOY Taoewv KaTd Cevyn, PAéme oeAida

165) toyue :

o, =Y+ (=) - () (-t)=V3
Y7o TauTdypovov Umapgiv opbfis kai SraTpnTikis Tdoews, Si1&
YewpeTpikils dBpoioews AcupaveTal :

o, = Yo24 312

— Zybos xaramovicews.

‘H &vw oyéais loxuel Umo T TpoUmdbeoiv 6T o xai T Tpoép-
XovTal £k Tou aUTou eidous popTicews. 'Eav T& €idn gopTicews
elvon BragopeTikg, TOTE &vdyeTan 1) TepiTTwoIs PopTioews ToU ©
efs THv TEpiTTTWO1Y popTicews Tou T péow Tiis oxtoews (Tou eiSous)
KOTXTTOVT|CEWS:

S O-ETT
- P - Tex ’

SUVETTQS T) OYXETIS KATamrovnoews a, elvat & ouvTteAeoTds, ué
TOV dmolov Trpémel v& ToAAaTAaotacdfi f| SiaTunTikn T&ots T, S1&
v &vayf els THv TepiTTTwolv ékelvny popTicews, UTd THY dtroiav
EppaviZeTan 1) dpb1) Taois ©. ‘H Tipf) ToU cuvTeAeoToU ¢ elvan éxeivn,
S1& v dmolav UTO T aUTa €Idn popTicews TPOKUTTTEl 0, = 1.
A& Thv EeTaoBeicav 181 Uébeatv ueyioTou Epyou cuvdykou Trapa-
BoppdoEws, ToUTo cupPalvel Bid ¢=V3 x 1,7.

‘H Exppaois Tfis lcoduvdpou Taoews, xat’ Epapuoynv Tis Utro-
Béoews ToU peyioTou €pyou gUVOYKOU TTOXPOHOPPOCE®WS Elvan :

(22

6o = Vo2 + 3 (0e1)2 < Gen

d1rov: 6, duvaTal v ouykplffj povov pods THY did ThHY meplTTwoY
popTioews T1is dpbiis T&oews emiTpeopévny Taotv (gis THV Tpaypa-
TIKOTNTa 1) {8eaTh) abTh 6pbn T&ois els oUdEv onueiov Tfjs kaTato-
voupeuns dratoptis EnpavileTan).

N

evr,
R

B

Qv
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13.9 “Yroloyiopog dtpaxtov.
e AY 3 A - \ ’

a) ‘Yroloyiouoc eic xaupty xai oveéypw.

T#v kuprwTépav TepiTTwoly cuvbéoews pBQv kai BiaTpnTIKGY
Taoewv els TV unxavoloyiav &moTeAel 6 UToAoyiopds &rpdkTou,
7) 6moia kaTamovelTan els. k&uyv kai oTpéyrv. A1k ThHy TrepiTTwoty
aUThv loyUer

2
oy =Vob + 3 (0o T1)? < Open-

Eis Tov dvwTépw TUTOV SUvavTan vk yivouv dplopévar &TrAo-
Toioess, e&v TeOR:

Ob L c 2 2 2
3(aot )*=3(2—) cti =2 ) ti=a’1
L7 T en Tt en

Srou:

a= Chben }

Tten

OToTe, 31 TS AVTIKATACTAOEWS, TTPOKUTITEL 1| dTTAOUCTEP HOPPT:

o,= Vol + (at))’

*E&v els THv TeEAeuTaday oxéoty Tedf] 1) KaTamwdvnols, CUPPLIWS
wpds Tas E§1owotrs dvTtoyxfis Sid k&uyv kai oTpéyiv:
My M M
A\ T W, 2w

kal 1

Op =

AcupdaveTar:

2 M, \2 2
o= V() +(5 W) ww- i+ (5™m)

7
2 a 2
Mu=vMb+<—2— Mt)

s {ooBUvapos KauTTIKA poTr) 81 ThHv oUvleTov QopTICIV.

Els T&s &TpdrTOUS T KAUTTTIKT TAOIS O} elvan Tr&vTOTE &VTIOTPE-
popévn (op ), 816TI k&be Is alTOV KaTd TNV Si&prerav &S epl-
oTpodiis Aaupdver Béoeis cunpeTpixds G TPods THY oUBETEPAY Ypap-

B

Texymxs) Mnyavie) B 13 9256

N

\B2
Qv
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unv Tiis Siaropfis. ‘H SiaTunTikf Tdots, Adyw oTpéyews 1, , BUvaTan
v& elvan EmavodapBavouévn (ty11) i émlons &vtiotpepoptvn (Ty 11)-
‘H Tedevtaia elven éavToTe 1) eplTTwos TGV EuPologdpwy pnya-
vidv, 8161 els auTds AapuPuel xwpav ouvexns EvaAlayt) gopTiou
(Moyw mpomopetas kai Emiopeias ToU opovdUAov). Els Tds Trepi-
TTOOES aUTas popTioews &vTioTorXouv Tipai ToU Adyou a s &ko-
Aoubos :

op QvTioTpepopévny 1, EmavoadauPavouévn a x|

op &vTioTpepopévn T, &VTIOTPEPOUEVN axl,7

Iagatignous:

"Eqv Embupfiton mwpoxelpos dAA& kal &opadtis UTTOAOYIOHOS,
SUvaTar va Angbfj o = 2 kai ouveTdds a /2 = 1, & Tou dmofou Tehi-
KGS TTPOKUTTTEL

M, x M} + M}

[apadeiypara.

1. *H &tpoxTos Tfis Tpoyahias kivnoews &veAkuoTiipos (o).
13.9 a) kaTamoveitan els kapwiv UTd ToU Pdpous ToU weeAipov
gopTtiou Q, Tou [8lov P&pous ToU kKAwPoU E, ToU &vtip&pov G,
Tou Pdapous Tou cupuaTtooyoivou 25 kai Tou P&pous Tiis Tpoxaiias
T. *H &rpakTos katamwoveitan &mwions els oTpéyiv Umo THS poTriis
oTptyews My, 1| omola peTaPifdlerar péow Tiis TpoyoAlas. TTéon
pémer v& elvon 1 SidueTpos THs &TpdxTou els TNV Biotv oPpnvwoews
THs Tpoyarias, ¢&v Angdfi o= 600 kp /cm? ;

"Ererdny ¥ popd TepioTpogfis Tiis &TpdkTou ToU &veAkUoTipoS
S1apkdds EvaArdooeTal, EmeTan 811 1) mepiTTwols UmdyeTan els TV
Ty kol ouverdds els Tov UroAoyiopdv O& Angbf o x 1,7:

a=310mm, b=240 mm, D = 1000 mm.

"QetMpov poptiov Q= 450 kp, B&pos kAwpou E = 850 kp, &vri-
Bapov G = 1075 kp, Papos ékdoTou cupupatooyoivou S= 150 kp,
P&pos xivouons TpoyoAtas T = 175 kp.

2UVoAIKT) KapTTIKY SUvauls:

R=Q+ E+ G+ 2S+ T = 2850 kp.
b 240

8Py
7 4
rd
5
g 4
Qe
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Mp= A .a=1245 % 0,31 kpm = 386 kpm.

M =U - —]2)—=[(Q+E)—G]%= (1300 — 1075) x - kpm =

=113 kp em.

Evéd 1) xoumrTikd poTrn Exel péyroTov els THY Béoiy opnvdotws
Ti§ TpoXaAias, f) CTPETTIKN POTIT) METAPEPETAL &TTO TOU CUUTIAEKTOU

! —=—1—
A B Aevneic
a——e—)

1
1
1
i
1 i
a) ! Q+E+6+2S
!
]
]
1
]
\

My

Xx. 13-9a.
“ATparctos Tpoyahias Kwroews:
a) Aartalis &vehkuoTiipos. P) Alxypupara pomdv.

néxpr Tiis Tpoxahiias kivAgews SiaTnpoUca TNV TANEN TIWAV TS
[ox. 1>-9a(B)]

2
M, — \/M%, + (% Mt) = V3862 + (0,85 x 113)% kpm,

M, = V({15 + 0,93) x 100% kpm = 100 Y16 kpm = 400 kpm.

M
M,=0,1 d3 oy ez, d \/0,1 Ohen

200 > 102 3
d= \/% cm = ¥670 cm = 8,8 cm.
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AapBavopévou U’ Syiv kal ToU opnuds, 1| SidueTpos Tiis &Tpd-
kTou au§dvetar els d =100 mm.

Al didpetpor THis &TpdkTou els Tas Oéocels E8pdoews SuvaTdv
v& Angdouv kai pikpodTEPQL.

Els 10 rapddetypa aito GAan ai kapmrTikal Suvduels floav kaTao-
xopugol. Els 1o Etmopevov mapdderyna 0& Sexffi 1) mepimTwons,
KaT& THv Omoiav ai KapmTikal SUvauEls ETEVEPYOUV KATAKOPUPWS
kal Op1lovries.

2. *"ArpokTtos (ox. 13-9B) ut Braoctéoers |= 1000 mm, o=
=500 mm, B=320mm xoi y= 180 mm ¢épe1 &Uo &BovTwToUs
TpOYOoUsS :

Tov Tpoydv 1 Siopérpou D = 800 mm, Suvdpews éml ToU
b86vtos F; =300 kp kol Tov Tpoxodv 2 Siapétpou d = 200 mm (T&

< ! '
- ! }-—o——
| ! '
: 5 i
AL = WA
T = T 2
| - |
E i . . F
e a e § ' 7
f 1
M X
4l y
Ex. 13-9 8.

"ATpaxTos petwTHpos pé S8ovTwTous TpoyoUs.

B&pn T&Y Tpox&v Stv AapPdvovTtar Ut dyiv). Tldon Trpémrer v elvan
| SidpeTpos Ths &TpdkTou Bi& THY TEPITTWOIY QOPTIcEWS Oy,
T1, ME Oper= 500 kp fem? ;

"Ex TGV pomddv Fy - %: F,- —g— gmeTau, S1& F, = 300 kp,
sn Fy=F, - 2-=300x 01> kp = 1200 kp.

‘H F, tmevepyei dpilovtics, &vid 1 F; karakopupws.
Xapaxtnplletar # dpilovtia kaTeubuvois Tis F, Sid x xai 7
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Korakdépugos Tis F; ik y, 6mwoTe Trpokahet:
| F, T&s &vmibpdoeis Ay xai By,
f F, T&s avmidp&oeis Ay kai By,
kal al ouvioTapévar AuQoTépwy TV cuvicTwodv elval:
A=A +AZ, B=1VB2+B:.
‘H upeylorn xoaumTikf pomfy Slvarar vd Eugaviobfi k&rwdev
TOU Tpoyou 1 f| Tou Tpoyou 2, fjtor elven:
il " Mj=A-e A f My=B.y.

180
Ac=F, - z = 1200 1o kp =216 kp, By = F, — Ax =984 kp.
. B+ 500
Ay=F, - T =300 505 kp= 150 kp, By = F, — Ay = 150 kp.

A =V21624150% kp = 100 x V4,67 + 2,25 = 263 kp,
B = V9842 4 1502 kp = 100 x V96,83 + 2,25 = 995 kp.
M, =A.a=263 x 50 kpem = 13 150 kpem,
M,=B -y=995 x 18 kpem = 17 910 kpem (#mikivduvos Siatopt).

D d
M=F, - 5 =F,- &,
M, = 300 x 40 kpem = 1200 x 10 kpem = 12 000 kpem.
‘Emropéves elvan:
M, = 18 000 kpecm, M,=12000 kpcm, oazx1
M, = 1000 X \/182 ( 122 ) kpem = 1000 x V324 F 36 kpem

M, ~ 19 000 kpcm.

d= V _VI9000 em =V380 cm = 7,24 cm,
01 Oben

kai pt Ty EravEnoty Adyw Tou opnvds d = 80 mm.

B) "Amiomomuévos dmoloyioucs drpdxtov.

— AV dueAntéay oTEMTINGY xQTATOYNOLWY.

3. ’E&v eis 1O wponyouuevov TTapdderypa yvoeiTo 1) Emidpaois
Tiis oTpeTTIKAS poTris, 8& TpotkuTrTE, AamPavouéuns U’ dyiv ubvov
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THs KapTrTIKAS poTrijs:
d=VL= 18000 em = V360 cm= 7,11 ¢m
0,1 Obext

50

gvavn 7,24 cm oupmepiAauPavopévns kai Tis Emdpdoews ThHs M;.
Suvertdds, E&v 1) oTPeTrTIKY potrd) elvan pikpd EvavTi TS KapTrTIKAS
poTriis, 1) &midpacis Tns SUvaTan v &yvondii. Touto ocupPalvel
Tmé&vroTe, dtav My = 0,5 Mp, 8vd Tautoxpdvws a=1, dwoTe:

M, \/Mb+( ><05Mb) =M% + 0,06 M} = 1,03 My,

fitor Td opdApa elvan Tiis T&Eews ToU 39, &l THs poTriis, &pa 19,
& Tiis Siauérpou. TO mikpdy aUtd péyeBos kaAUTrTeTan ETTapKEds &k

Tijs ouviiBous oTpoyyuAeUcews. Els T&s mepirTidoels aUTas drapket

& Umoloyiopds Tiis &TpdkTou pévov els k&pyrv.

— AV dueinyréay xaumTiey xarandmow.

Mia &AAn &mAomoingls ToU UmoAoyiopou &TpdKToU EykelTan
els TTapddey1v Tfis KauTrTIKiis poTriis, fiTo1 UToAoyiouou Tiis &Tp&-
ktou pédvov els oTpbyrv, dAAK& pt perwpévny EmiTpeTTopévny SiaTunTi-
kv Téow.

’E&v 6 Utrohoyionds Ekkiviion &k Tiis oxéoews peTaly oTpeTrTI-
kijs pomriis M els kpem kad loyuos P els PS, 6& wpoxiyn:

3
Mt=71620—P—=Wp-‘ctm=%-tm kal
4o \/71620x16.£ 71 \/ \/P
e n
T VTtm

A& 1y, = 120 kp [em?, dmrws ouvnbileton &1° &§ovas peTapopds
loyvos, TpokUTTTEL
71 71
K= T~ 493 = 14,4
V120
xal tvreUfey AauPdveTton & ebpelas xprioews TUos B1° &ovas (d els

em): -
d=14,4 V Nes
n
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"Eav 1) loxus tkppacdy els kW kal ylvn ypfiots Tou 81" alrmiy
ovupwindévtos auuPéiov P, 1) dvwTépw Eflowois AauPaver THy

HopPTv:
d=16 \/ Puw ‘
n

Av dpB&s &rpdxTous (&veu KapTrTIKijs KATOTOVAGEWS) TO Tien
BUvarar v& Angbii weyaAuTepov, fitor mepimou 300 kp /em? Ak
THY TIuHY aUTHY AcupaveTal:

d =105 \/% P els PS

1]

d:12‘/%, P ele kW

4. Tlola Si&peTpos O& TpotkutrTe Si1d THYV &TPOAKTOV TOU HEIW-
Tipos ToU Tapadelyportos 2, v tyiveto ypfiols Tou &vw TUTOU ;

Ppg M; 12 000
n — 71620 = 71620

d=14,4V0,1675 ¢cm = 14,4 X 0,55 cm = 7,92 cm (Evavti 7,24 cm).

‘H Siapopd ouvenrdds 8& fTo &ofjuavros kal Si& oTpoyyUvAeu-
otws 8& fiTo TéAIv d = 80 mm.

=0,1675,

agaripnots :

Al Bi1&ueTpor T&Y &TpdrTwy PETABO0EWS KIVIGEWS EXOUV TUTTO-
Toindij kat& TO yeppavikdy DIN 114 dg dxoAolBus :

Els v meproxfiv d = 25 &ws 55 mm &v& 5 mm,

els Thv meproyxfv d = 60 &ws 110 mm &va 10 mm,

PETX d= 125 mm

els THY Treproxfyv d = 140 £ws 200 mm &va 20 mm.




KEDAAAION 14
*TTAPAMOPOQZIX

‘ATACT  TEPITITWOES TTapapopcewy EEntdofnoav #i5n els
TOV Topov A (Bmunkuvois p&Bdov UTrd EPeAKUCTIKNY KATATOVNO1Y,
gmPBpéayuvols U SAITTTIKN Y kaTardvnot). "Evraifa 8& é§eTacboly
TEPAITEPW TEPITITWOEIS TTAPAUOPPWOEWS, SnAadn 7 KopwTiKe) Kol
) OTPETTTIKY TAPaUOPPwaots, §& TpoTabfi B¢ cUvTopos EmokdTnoIs
TV TEpl Epyou TAPANOPPWTEWS.

*14.1 “"Epyov napapopedcems dnd povaEoviknv {viankiyv katdetacty.

To Epyov peTaPaAouévns Suvdpews F i Sia8poufis ds, ) émoia
kelTon £mi This kaTeubBuvoews Tijs Buvdpews, elvan dW = Fds, 16 &8¢
ouvoAikdy Epyov elvoen W= [ Fds.

a) I'evixa.

’EAaoTikdy o&dpa eUplokopevoy UTd THY EmiSpaciv Suvépecwv,
TrapapopoUTal. T& onuela épappoyfis TGV popTiwy Siaviouv dpi-
opévas SiaBpouds, Emi TV Omoiwv al duvuers Tapdyouv Epyov.
TpoUmoTifeTan &T1 1) POpTIOIS EpapudleTan Ppadéws &md Tiis pnde-
vikiis péxpr Tiis peyloTns Tipfs Tns. ToTe oi é§wTepikal Buvdpers
foopporoUvTan &To Tds EowTEPIKAS, Xwpls va éupavifwvTan Tohav-
Tdoes (KIVNTIKY Evépyaix).

Yo TS s &vw TpoUTodicels TO cUvolov ToU Epyou TGV E§w-
TepIk&dY Suvdpewy looUTtan Tpos TO Epyov TO &TauTOUHEVOV TrPoS
TapapdPPwoly Tou cwpatos (fpyor magapoppdoews). ‘H xat’
alTOV TOV TpoTOV Els TO odua armoTauievopévn Suvampikn évépyela
SUvatar (Ud THv TpoUTdbectv &T1 loxUel 6 vopos Tou Hooke) v&
&odoff] TANpws UTO popehv UnYavIKOU Epyou KaTd TV &Trogdp-
TICIY TOU owpatos. KaTd THY Tapapdppwoly Tou copaTos kai ai
towTepikal Suvdpels Tapdyouv Epyov. To Epyov ToUTo, els THv Trepi-
TTwoty povafovikils EvTaTkis kKaTaoTdoews (ox. 14-1) xal el
T v TeEpoy v Tou vopou ToU Hooke apioTaTan g Emedvela, k&-
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Twlev THS KapmUAns Téoews-unkUvoews. ‘H Emedveia ot &mo-
TEAET TO &vnyuévov EpyoV TAPAUOPPWOEWS Kol EkppaleTan 6s:

R 513 _

W—_2 G n 1x 8———E—
. c?
®s V= 2R

Al povddes elvar kp fem? = kpem [/em3, fitor T w TopioTd TO
&vd povdda Sykou mapayfiv épyov.

o} (F)

w=210'6
(W=3FAl)

£(al)
Ty. 14-1.

“Epyov Trapauoppdoews els Thv mreproyhv loyuos ToU véuou Tou Hooke.

To Epyov Trapapoppwotws dSAokAfipou Tijs p&Pdou elvat:
W= [wdV.
‘H mipf) 81x Thv Téowv o Spileton €k Ths E§iocwoews &vtoxiis
ToUu &K&oTOTE EIBOUS KATATTOVHOEWS.
To Epyov TTapoapopPwoEws TEY EowTEPIKGDY Buvduewy Trpémer vi
looUTan Trpds TO Epyov TAPAUOPPRTEWS TV EEWTEPIKGY Buvduewy.

B) "Egyov mapauoppiicews dno Epelxvotinngy xaramovnow.

*Eotw Siatopn p&Pdou A kal pfikos 1.

Eme1dny ¢9° GAwv T@v anuefcwv ToU towTepikou Tiis p&BSou
Emrevepyel | aUTh T&ols 6 =F /A, fmetan 6Tt W= oTaBepdy Kai

W=/ wdV=w/dV=w-AL

c? F2[A? . )
Me W= e = "oR AapBaveTat:
F2l
W =W - Al = —m .

To Epyov Tiis EpeAkuoTikiis Suvdpews F &k Tfis pnxUvoews Tijs
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p&PBou katd Al looUTtan (Emre1dd) elvan dvdAoyov wpos THv prikuvav)
Tpds:

1
W= -5 FAL
’Ex Tou vbuou Ttou Hooke:
Al _ o _F|A , __ Fl
= E=g = [ tkppdleTan T Al= A

kal 81" &vtikaTacTéoews ToU Al els Thv Ekppactv Sik T Epyov TéY
tEwTepikddY Buvdpewy TPOKUTITEL

_L F2l

2 EA

firo1 looUTan Tpds TO Epyov T&Y EowTEPIKGY Suvauewy.

W=

y) “Egyov nagapuoppdcews Sno xaumwTixny xatandvnow.
Evraufa | TdOIS:

peTaPdAreTanr xab’ Oyos Tis Siatoufls. 'EE adTiis AapPhveTan TO
elBikdv Epyov TPAPOPPLTEWS:
W= 6_2 — Mz 2
2E~ g V-
A TTOAU pikpdv Tepd(lov Tiis p&PSov prikous dx T Epyov
elva:
dW= fwdV= [ wdAdx=dx [ wdA.
To dx &188n Tpd ToU oupPdrov Tiis SAokAnpwoews, 51611 TO
w &ml Tis nikpd&s &ooTdosws dx E0ewphifn oTabepdy xad Umrd THY
poUTdlecty Ty TO dx xal TO w elvon &ve§dpTnTa.
"Ev ovveyela:

M2 M2 3 M2
dw=de 5T ysz=dx-WSy2dA=—Iz—-dex,
1 (M L

TO M peTaPdAAeTon Kard pijkos Tiis p&PSou (ToUTto txppdieTan
B1& ToU ouppéiou My ), tvdd Iy Tapauéver oTabepdy, £’ doov 1y p&-
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BSos Exn oTadepav Siaroudv. Ak THv TeAeuTalay TeplTTOY Yp&-
PeTal: :
W= ; M2 dx.
2EI

'Emre1dny 16 Epyov Tiis E§wTepikiis Suvépews F:
1

W=7F'f

(f = BéAos xdpyews els THv Biotv Epappoydis Tiis Buvduews)
Tweémel v& looUTan Twpds TO Epyov TGV EowTepik@dy Suvduewy, S’
t61owotws TEY SUo Epywv TpokUTrTel TO PéAos k&pyews f Tiis p&PSou.

*14.2 Bélog xapyews xal thactiki) ypoppi.

"Evratfa & poodiopiopds Tou Péous kdupews B SievepyfiTan
71 Ponfela Tfis kaTaokeviis Tijs EAaoTIkiis ypauuiis. ‘H xpfiois TUmwy
Tpoodioplopou Tou PéAous k&uyews 8& Trepropiodii els 6,1t elvan
&mrapaitnTov 81k TOV Umoloyiopdv TV EAatnpiwv. AemTouepths
E8ETaois TOV &vaAuTIKGY HeBSSwY Tpoodlopiopol ToU BéAous kéu-
yews Bev ylveTan el TOV &vd xelpas TOpov.

*a) “AnAoi vémot dea 6 Pélog xduyews.

Ol TUTror adTol 8& &roderyBolv Pdoer Tiis oxéoews Bik TO Epyov
Tapapoppwoews. Al Siatopal T&v Sokév, Ep’ Goov BEv B& ylvetan
eldikn) pveia, 8& BewpoUvtan oTadepad.

—ITpdBoAog ¥mo ovyxevrpwubvoy poptiov elg T dxpov Tov (OY.
14.2 o).

‘H kapmrrikhy potrdy els Thv Oécwv x o¥ToU, looUTtanr Tmrpods
M; = F - x kai 16 €pyov Tijs Suvduews F (Tijs dmolas 1) Siadpoun elvan

kol TO PEAos k&uyews els TO dxpov) loouTtan pds W = L Ff. ’E§

2
aUTddv 8 Epapuoyfis TS &vw qxéceoos S1& oTaBepdv I 8idetan :
X=]
1 1 ? . F2 x* [t F? 3
W=5F=2m j(F")dx_ 28T 3 | T 28T 3

x=0

Kal TO PéAos Tiis k&umpews:

B

I=5r 3




204

— ITpdfolog yoauuixde petafarlouévov mAdrovg.

Eis Tov popéa autov (oy. 142 B) AT v-ToU M peToBdAAeTan
gwions 16 I petd ToU x Kai pdAiota 51& oTabepodv Uyos h Tijs Sia-
Toufis. 'E&v 81& b, kai I, oupPolricbouv &vTioToiyws TO TA&TOS

' =2 AtryA
2—‘L:_h T_‘ T A B
4 byt ]
] [Ts 3 R f\-E
4 L A 3
Yy. 14.2 a. Zyx. 14 2. Yy.14-2 4.
TpdéPoros orabepds TpoPolos ypaupIkGSs HeTa- Aokéds &ugiépeioTos
Siaropfs. BaAAoptvou TA&TOUS. ué ouyxevTpwptvov

opTiov els TO pécov Tov.

kal fy potrd) &Spavelas Tiis Siatopdis els TRV Béo1y TakTdOEWS, TOTE:

Ix _ Yy x -
T b1 0 =l

xai ) oxéors auTh TIBenévn els THv icwotv ToU Epyoy Tapapoped-
oews S5idel:
1

1 1 M2 1 (Fx)?
- Fi= 2ES I, dx_2E5 X

o IO' l

*Ek Tiis &vw oX£oEws TPOKUTITEL TO PEAOS KAMPEWS:

— Aoxde éni &do ornpypdrwy ué ovyxevtpwubvov poptiov el 6
uéoov g (ox. 14-2 y).

‘H mepimrwois aTn SUvaTar va dvay iy els éxefvny ToU popd-
Aou, &&v 1) Bokods Bewpndff TaxTwpévn els TO péoov Tns (fjTor elg
v Btov 1/2) kal gopTifopévn Bi& Tijs &u-nSpc’xcecog oTnpigews
A=F /2. Ai& otabepdv Sixtouny loyven

F2 ()28 (B

f=—gr  —3 f™ ET 48
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IMapadeiyparto.

1. ‘H othAn mepioTpogikoy yepavou péons Siapétpou 270 mm
popTifeTan kaTd TO oxfjna 14-2 8. TTéocov elvan T6 PéAos kémpews els
TO &Kpov TS ;

(Q=5Mp, G=3Mp, ¢=48m, B=2,Im, !1=19m,

E=2,1 x 10¢ kp /cm?).

Ex THis kauTrTIKis poTris, 1} OTola Emevepyel éml Ths oTAANS:

Mp=Q-a+ G- -B=FI

AapupaveTar 1) KAUTTOVOX SUVauIs:

F=Q-a+G~B= >5x484+3x2,1 Mp = 16 Mp.
l 1,9
A
_omd* 2%, . \ i
I= i = e = 26 100 em?* TrpoxUTrTEL &
i F B _ 16 000 1903 .

TEI 3 2,1x10°x26100 3
0,292 6,86 x 108

08 3 em,
f=0,67 cm= 6,7 mm.

I 1
A 2 2 8
- ____: ______ h ’m"
r
Iy. 14.28. Ty. 14.2 .
TTepioTpoikds yepavds. "ATtpoxTtos trrl TGV E8pdvwv.

2. Els &rpaktov (oy. 14-2 ¢) urixous 1,2 m, xal Siapérpou 100
mm, 7 omola ornpiletan ¢l TPIGY E8pdvwv TpoekAnbnoav Taoels
&€ topautvns Epapuoyfis Tou uecaiou E8pévou (&mdéxAiots 1 /2 mm
&md ToU &Eovos AB). Tloicn al & THis adrias aUTiis opTioeis Tév
E8p&vwy xal molav koptrTikiY pomtyv TapaAauPhvel i &TpakTos;
(E = 2,2x10% kp/cm?).

To mpdPAnua SuvaTan v &vaxbii els THv TrepiTTTwolv SokoU
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trrl Suo onprypdTwy, Tiis dolas 5i8eTtan TO PéAos képyews { Adyw
Buvdpews T, /) omola vepyel els Td péoov, Tiis dmolas kal InTeiton
& UmroAoyiouds.

Ex Tiis:
f= r P TTPOKUTITEL :
~E® P -
1
I‘=48f-EI?

n- 108 1 L
64 1,28x10° P

kp = 1500 kp.

I'=48 x 0,05 x 2,2 x 10¢ .

3x1,Ixnx 108
4% 1,728
Al &\Aa1 8Uo Buvauers E8pdvwy elvar A= B =T /2=750 kp.
‘H kaptrTikt karamovnols Tiis &rpdkrov el THv 8éotv Tou 8pdvou I
AapPéveTan &k TTis KapTrTikiis poTriis kal Tfis pomiis &vTioTdoEws g
&KoAoUBws :

'=

Il 1500 x 120

Mb=—4——-4— kpem = 45 000 kpem,
_ nd® 3 _ a

W__ji—"o'ld = 100 cm3,

op = I\\% = 451880 kp /em2= 450 kp [cm?.

3. "Avwbev dvolypaTos dpboywvikou oxfuaTos ToTrobeTouvTan
kat& 16 oxfiua 14-2 oT BUo Sokoi ék §Uhou Tiis aUThs Siatoudis

Ly. 14.2 o1,

Aoxoi UTrd T6 aUTd PENOS KAMYEWS.

(10 cm X 20 cm) unk&v dvmioTofyws L=2m kal [=1m (&mwd
&Eovos els &fova E8pdvou). ‘H Bfois BicoTauphoews TV Bokdv
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TepIPAANETar i oxowviou, &md TS bmolov &vapT&Ton @opTiov
Q = 1800 kp. ToTov uépos ToU gpopTtiou eépel tkdoTn Boxds; Tloon
elvar 7). KauTrTIKT) KATOTTOYNOIS O |
AOyw ToU TpdTou AvapThoews Tou gopTiou &uedTepan ai o-
kol Eyouv TO aUTO BéAos k&uyews. Atk Qg yapoaxTnpifeTon TO pépos
ToU gopTiou, TO éTolov TrapadapPaveton UTd THs wakpds Sokou L,
B1&x 8¢ Q; TO pépos &xeivo ToU gopTiou, ToU TapaAapPaveTar U
Tis Ppayeias Sokou. Elvar Aotmév :
=@ Qo QL LY
EI 48 El 48 QL I3 1)
* Aty oxéov unk@v L = 21, 1y BpayuTépa Sokds TTapoAaupa-
VEl TO OKTATAACI0V QopTiov &md ékeivo T pakpoTépas:
%= 8 «xai  Q;+ Qp=1800 kp-
L
€K T@Y BUo aUT@®Y oytoewy pokUtrTel Q) = 1600 kp, Qr = 200 kp,
bh? 10x 20> . 4000

— PV 3 __ 3
w g 3 cm 3 cm?3 = 667 cm3,
h
I=W. 7=6670 cmA.
Mpp, = QL4‘ L _ 200 : 200 kpem = 10000 kpem,

op = 15 kp [em?,

My, — Qz4' L_ 1600: 100 ) hom — 40000 kpem,

op = 60 kp /cm?.

4. Aokés, i Suo onpryudTwy, fi dmola gopTileTan Sik ouy-
KEVTpwHévou gopTiou els TO péoov Tns, Tpémel TauToXpdvws v& TAN-
pol Tous &xoAovbous o Spous :

. - ! = 8 2
1) Béhos kauyews f_TOO (E=2,1x10%kp [cm?).

2) Kapmrrik kaTtamévnols  op = 1400 kp /em?.

Mol Trpémer v& elven 1 oxéots Tou Uyous h pds To ufjkos 1
Tfis SokoU, tav | Siatour| Tns elval ouppeTpikn pé &rdéotaoiv &xpaiag
fvose=h/2 ;.
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l F I3 F I
I=~To00 —®ET @ 1=1000 5= - 75
_ M _F-l/4 _Fl h [_ Fl-h
DEWT T 1je 41 2’ T 8oy -
Av tiowoews dugoTépwy TOY TGV i [ AapPéveta :
Flh FI2 10000, , 1000 x 1400
86p = 1000 48E’ h= 6E = 6x2,1x108 b
1,4 1
h= 156 =51

Ar’ SArywTepov &GTTAGS TEPITTTWOELS 6 UTroAoy1opds elvan Trepi-
mAoKos, 6TdTE ylveTan Xpfiois Tfis ypagikiis uedddou, S Tijs dmoias
TpoodlopifeTan 1) TANPNS Hopet) TTis EAAOTIKTS ypapufs.

*B) 'Elactixy) yoauurn xai ddypauua gomdv.

MeTafU Tiis EAaoTikiis ypauufis kal Tiis kaumUAns potdv Uel-
otatat &wAf oyxéots, f) dmola EmiTpémer THY Epappoynv Tijs uedddou
TPOCSI0pITHOU TRV POTrddY Kauyews xal els THY mepiTTwoly wpoo-
Slopiopol TS £AaoTIKfS ypauufis. Al Tpds TouTo dratToUueval
Paoikal Evvolcn 8& EkTeBoUv auvTépws els T& Emwdpeva.

* Kaunvldrne pds xaumsing.

*Ex ToU oyfipaTtos 18 (kapmiAai s-t, v-t, y-t,) elven tugavis 8Tt
f) Tapdywyos THs KaPTUANS 8-t &moTeAel pétpov TS KAioeds ™s,
tbvd 1| Tap&ywyos Tiis KaumUANs v-t (iTor §) Seutépa Trapdywyos
Tis kaumUAns s-t) elvan TTpogavds uétpov Bik THv KapmuAdTnTR
TS KapuTUAnS s-t.  AvaAdyws Tpds THY KapPTUASTNTa TH§ KauTrUuAns
s-t (koiAn | xupTn) elvarl ai TeTaypévon THs KauTUAng y-t BeTikad
fi &pvnTikai. Eig 16 onueiov xaptfis Tiis kapmiAng s-t (KopmuAdTng
0) elvan wions ) Tpf Ths KaumUAns y-t 0. *Emrions & Tiis Hopefis
Tiis kauTUAnS y-t els 16 oxfipa 1y deixvieTon cagds f) Topela Tijs
kapTUASTNTOS THS KOUTUANS s-t, 1) émrofa évraifa elvon Ay kofAn f
eUbeiax. *AvTioToiyws 1) KapmUAn y-t deikvier f| poévov BeTikds Tipds
fi v Ty 0. Kor® &pyds 1) xopmUAn y-t &vépxeTon (cd§aver 1y
KapTUASTNS Tijs KOMTUANS s-t), MET KoTépyeTon (MEIOUTON 1) KAUTTU-
AdTNS ThS KOMTTUANS 5-t) kad TEAkGS AauPdver ThHv Tipfv 0 () kap-
mUAn s-t tEeAlooeTon eUBuypdupws kal Emopdves 1 KoapTUASTIS
s elvan 0).
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Zuvertdds S1& piGs Tapaywynoews Aaupavetal f) KAiols, Sik was
8¢ &xoéun mopaywynoews AauPaveTal v YéTpov S1& TNV KAPTTUAO-
TnTa TS KapTUAns.

‘Qs kapmuldTns XapakTnpileTon 1) Tiun 1 /p &vtioTpopos TS
&kTivos kapTruAdTnTos. Al TOAU pikpad kapmuAdtTnTes elval Tpa-
KTIKGS foan wpods TNV deuTépav Trapdywyov Tis cuvapThoews TS
KOUTTUANS.

*—H xaumvddrns tijs oyoworaumiing.

Eis 10 oxfiua 142 eikovifeTon Sokds pé Tuyaiws kaTaveunué-
vov ouvexés popTiov q(x) kal ai &vticToryor kapmUAal Teuvoucsddv
Buvdpewy Kol KA TIKOY potrddv.

‘H peTaPolt) Tiis TepvoUons Suvduews kaTd TO Ufjkos dx TeMa-

Poprisig

7‘[;{1”0(/1&1
dvvapis

Ly. 14.2 L.

Aokds dupiépetoTtos pE ouvexds &vopoiduopeov gopTiov:
WP = Znueiov kapurrfis Tfis ypaupis eopticews, wol dvTioToiyel wpods ThHy féow
undeviopol THs TepvoUons Suvéuews kal peyloTou Tiis KapTTIKis porriis.

ylou Tfs SokoU (M1 AapPavopévou U’ Syiv ToU Tpootiuou) elvai
dQ(x) = qdx (&bpoiopa TAV Buvdpewv éml Tou TuNMoTos dx).
“H petaPoln Tiis potriis kaT& pfikos ToU Tepayfou dx Tiis SokoU elvan
dM(x) = Q(x)dx (SUvams éml &mwdéoTactv dx).

’EE alT&dv AauPdvovTan oi oyéoels :

dN(IiiX) =M'(x)=Q(x) «ai % =Q'(x)=q(x).

‘Qs elvon fi8n &k ToU ToéWoU A yvwoTdy, o TeTarypévan THS

Teyvie) Mnyavieyy B’ 14

B2y

Evr,
3, €

N

B

Qv
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OXOIVOKQUTUATS &TOTEAOUV pETpOV THS KAUTTIKTS poTriis M(x)
els T&s dvTioTolyous Béoers. TO uéyebos Tiis porfis TwpokUmTEl Bid
TToAAaTAaCI0oHOU THis TeETaryuévns émi THv (oTabepdv) mwohiknv

&méotaov H. Ex Tiisy - H=M(x) f y= MISIX) AapPdveton Si1&x
pév TS TPWTNS TPy wynoews 1) KAlots Tfis oxotvokaptrUAng (kop-
TUANS POTT&V) :
MG _ QX)
y H qH

S1& 8¢ Tijs BeuTipas Tapaywyoews kal 51 TOAU UIKPAS KAPTTUAS-
TNTas 1) KaptruAoTns :

1 Q(x) _ q(x) , q DépTIoNS
= cm\rrouoogﬁ_ o GdoTaons

> H
*H xaunvddrne tijc laotixiic ypauuts.

‘H popeny, THv Omolav Aaupdver 1) oUdetépa is, SnAadn & &p-
X1kds eU8Uypappos &GEwv Tijs SokoU, kaTd THv K&py1v KoAeTTan éla-
oruxr) yoapuy (oX. 14-21).

“Eva Tufipa ds Tiis &kpalas 1vds UploTaTan Evavt Tiis oUde-
Tépag {vdg tmufkuvoiv Ads. "Emaidn katd THY xduywiv mds p&pdou

ds

4,
%

/

Xx. 14-2 1. Xyx. 14.2 0.
Béhos xémpews mpoPoiou. ‘O vépos Tou Hooke (xapmiAn
TAOEWS-PNKUVOEWS).

al Siaxtopal wapapévou, s elvan Ek Tiis Epmeiplas yvwoTdw, Emi-
Tredot, &K Tiis SHOIOTNTOS TGOV TPy WV TPOKUTITEL :
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Ads (o} Mb Mb €

e
P ds TETEW E T°
Els tHiv &vw oxéow Expnoipomomfnoav : Ads/ds 1y &vnyuévn
pfkuvots £ THs dkpalag vds, S1& Thv dtrolav ék ToU véuou Tou Hooke
(ox. 14:28) dlvatan va Tebf] € = o [E. 'Ev ouveyela o= Mp /W &
Tiis t§10waoews avToxfis Kai TEAIKES 7) oyéols W = | [e &k ToU dpiopou
THS poTriis AVTICTACEWS.
OUTw AapPaveTar f) KapTUASTNS Tis oudeTépas fvds, SnAadh 1
EAQOTIKT) YPOUUT:
1 M,

p EI’
Iapadevypa.

Mol # &xkTis kaumuAdTNTOS THs oUdetépas tvds p&Pdou £§
EA&opaTos | 20-10, /) émola el THv Béoiv Tiis émixivdlvou Biato-
pfis, déxeTan kapTrTIKnY potrnv 400 kpm ;

Adoic :

A& pétpov AAaoTikdTnTos E = 2,1 X 108 kp fem? kad 81 T
I =277 cm?4, 1) omoia éANgdn &k Trivakos TwpoTUTTWY EAATHETWY,

*AxTives KaummuAdTNTOS KapmTopévou Trpofdiov.

UtohoyileTtan ) &kris kapmUASTNTOS €ls THY EmikivBuvov BiaTouny:

_El _21x10°x277 __ 210x277
My 40 000 - 4 o
= 14 540 ¢cm = 145,4 m.
.- M 40 000
( tvrauba elvan oy, = Wh =357 kp [em2=1140 kp [cm? )
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‘H dkTis kaumuAdTnTos eis Thv tmikivbuvov Sioropnv elvan
OUVETT®S TTOAU peydAn xal #opévws 1) KapTUASTNS TOAU HIKPK.
Els SokolUs oTabepds SiaToufis UETABAAANETAl 1) KAPTTUAOTNS KT
pfikos Tfis Sokou &vaAoyws Tiis kanTTikiis potrfis. OUTw Y. Tpod-
BoAos Eppavilel els TNV SiaTouny TAKTWOEWS THY peyioTNY KopTu-
ASTNTA, 8vdd els TO &xpov Tov (B1d My = 0) elvai kai ) KAUTTUASTNS
undevikn) (ox. 14-21).

— LVynpioc TdY xaumvloTitwy Th¢ Oyowoxaumilne xai TAg
Elaotixniic yoauue.

‘H oUykpiols TOV éxppdoewy 81& T&S KapTUASTHTAS

KQUTTUANS poTr@dv kai EAaOTIKTS  YPAUUTS

1l_4q 1_ M _MT
p H p EI E
Beikviel &T1 UploTaTon f) &vrioToryia:
popTioews q TpdS EKPpaACIY M/I,
ToAIkfis &mooTdoews H Tpds pETpov EAacTikOTNTOS E,
poTriis M= yH mpds Ekppaotv M = SE.

&mou: § elvon 1) TeTarypévn Tijs EAaoTIKT(S Ypauufs.

*Emi T Paocel TV oxéoewv alTdy guvdyeTal, &1 elvon SuvaTov
v& ypnotpotornd N wéBodos pocdiopiouol TTis KauTUANS pOTT&Y
S1& TOV TrpocBlopionov TS EAaoTIKS ypaupiis. *Apkel v& &vTikaa-
oTabf| & gopeus 81’ Evos tBavikoUu gopéws, & bmoios v& gopTieTan
81& Tou cuvexoUs gopTiou M/I.

"Omws 81k THY KApTUANY pomtddv €101 Kai 81& THv EAcoTiknv
ypowpuny elven SuvaTos 6 Tpoodioplonds EmAeyévTwy onueicov Sik
Tiis &vaAuTikfis A Tiis ypagikiis 680U. KaTwTépw 8& &vorrTuybfi udévov
1| TeAevTaia pédodos.

y) Toapuxos mpoadiopiauds tijs EAaatixijc yoauuis.

A& TOV ypopikov TPOodIopIoHOY ATAITEITAl KaT& TP&TOV
#Aoyn T&Y KAudkwv. TTpds ToUTo TapaTnpoUvTal T& &KéAouda :

‘H Boxds AB maplotaTar 8i1& Tfis &kAeyopévns kAlpakos unk&dv
pr, (em &v& cm). Eml jids, Toou prixous Tpds THv rpary paTikf, «idea-
THis» SokoU AB yap&ooovtan ai Tiwad M [T Urd TuyoUoav kAfpoxa,
&AA& ai gopTices TRs (Beatfis aThs SokoU, SnAadn ai Suvpels F,
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oxnuaTifovTal GS Yivopeva TGV TPayUOTIKGY TIMGV :

kpem  kp
M1 cm? ~ cm3

gl T& Quoika prfkn eis cm. Al &pifunTikds dpbal adTad Tipad
~ ’ > ~ M e k

TRV «Buvhpewvy Emeaveidy — F B S cm = __l_(p_ ouikpivov-

1 cm? cm
, - kp . X

Tau 81" EAoyfis KAMpoxos pe (c—r:z Qv cm) xai TiBevTan v oelp&

wpos oUvleotv SuvapotroAuywvou, Evéd Aaupdvetar Tohos els &rod-

oTaotv fonv pds TO pETpov EAaoTIKOTNTOS. TO TeAeuTadov Btv el-

van Suws TrparypaToTroInoidoy, Adyw Tiis peydAns Tiufis ToU E. Av

aUTd EKAEyeTan kaTAAANAos &réoTacts H' kal elodryeTtan is ToOV Utro-

Aoyiopdv Ay Tipn Tou Adyou H’ [E, &1& Tfis omolas SiopBouTan 1)

&k ToU Biarypdppatos Tiis EAaoTIKTS ypapufis &vorylvwokopévn Te-

Torypévn § els TO TrparyuaTikdy Tns péyedos.

’Ex T&V KAILEKwv:
cm

— 81& T& pfK i
« WK KL om K
— 2
—81x Tas Buvduers F px M
cm

TwpoKUTTTEL 1) KATHOE Bi1& TO Béhos x&uyecs:

’

Hs = ML * Hf - 5 cm &vd cm.
em  cm  kp/cm? cm
cm  cm em  kp/cm?

‘H meprypageioa pébodos SUvatanr vk yivn kaAUTepov KaTa-
vonTh 81 Topadelyu&TwY.

IMapadeiypata.

1. ZnTeitan 6 Twpocdiopionds ToU PéNous kdppews Tiis els TO
oxfua 1421 elkonifopévns douppéTpws gopTiLopévns Sokou, Bik
THs ypagikis pedddou kabdx xal &voAuTikiis. ‘H Siatopty Tis Sokou
elvon T 24, 1 8¢ ¢épTiols F=6 Mp. Al &mootdoels elvan a =150
cm, B=50cm, ftor I =200 cm.
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Al &vmidpdoels onpifews elvar:

50 150
A =6000 x 500 kp = 1500 kp, B =6000 x 500 kp = 4500 kp.

‘H peyioTn kapmTikh pomn elvat:
Mmax = A - a= 1500 x 150 kpem = 225 000 kpcm,

f) 8¢ potrd) &dpaveias Tiis Emipaveias THis Siotopfis, ouuPwVWS TPdS
ToUs mivakas TV Siratoudv, elvar:

I = 4250 cm?*.
’Ev ovvexeia TpokUmrTen:
Mpax _ 225000

kp /em® =53 kp [cm3.

[~ 4250

Iy. 14-21wa.
pagikds Tpocdiopionds Tiis EAaoTIKfS Ypauuiis.

‘H T admh) yapbooeTtan ¢s Uyos Tiis Tprywvikiis gopTioews
M /L. ‘H Tprywvikr) émedvela, péow kaBéTwy, Siaupeita eis Tpamélia
kai Tplywva, T&v dmolwv T& tupadd AapPévovtan @s uéTpa Buvk-
uewv, ai dmolar Spouv els T& &vrloTolya xévTpa Papous TAOV Tpa-
Teliwy xai Tprydvwy.
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"EAfpfnoav ol kAipaxes:
o CM _ kp [cm?
pL = 20 om by = 500 “em
6 cm 2,73 cm

2,2x 108 cm = 100 cm

T& Tufpara Tfis Emeavelas M /1 kol T& &vtloToya eis Suvauo-
ToAUywvov ouvtedévta edflypauua TpApaTa elvar:

Tpiywvov F,=25%17,7 kp/em? = 442 kp [cm? .... 0,88 cm
Tpaméiov F,=50%26,5 kp fem? = 1325 kp /em? . ... 2,65 cm
Tpaméliov Fy=50x44,2 kp [em? = 2210 kp /em? .... 4,42 cm
Tplywvov F,=25x53 kp/em? = 1325kp /em? .... 2,65 cm

H'=6cm, ps=20 x 500 x

5302 kp fem? . ...10,60 cm

"Ex ToU &kAeyévtos els &méoTacty H'= 6 cm mwéAou &yovtan
al molikal dxTives, al wpds Tds dmolas TapdAAnAor TAsupal oxn-
patifouv kaTd TOV YvwoTdv Tpdmov TS oyoivomoAUywvovk. To
OXOOTIOAUY VoV WETATPETETO els oyorvokapUAny §1& ToU &xo-
AoUBou TpdTOU :

*Eqorrrépevan Tiis koprUAns: elvar ai mAeupal ToU oyo1voTroAv-
Yy@vou.

Znueia tragfis : elvan T& onueia Topfis TOV Bia-
XWPIOTIKADY Yypapupdy TéV Tunpé-
Twv THs meavelas M /I pet& T&dv
TAEUPESY TOU GYOIVOTTOAVYOVOU.

‘H o¥Ttew Angbeica oyowokaumUAn ToploT& THY éAagtuxiy
yoauury. Al &ooTdoels TV onuelwy Tiis XapmUAns &md THS €U~
Belas, f) dmola kAeler TO oyovoTToOAUywvoY, &TOTEAOCUY péTpa T&V
PeAdY k&uypews. ‘H 6fc1s Tou peyloTou PéAous kdpyews TPoKUTITEL
tk ToU onuelov Eragfis Epatrropévns TapaAAflou Tpds THY KAelou-
oav Tiis oxotvokautUAns. "Ev cuvexela 8& mpoodiopictouv 1o PéAos
k&ppews (els 16 onueiov IN) fr xal T frasx.

* BAéme Tépov A.
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'Ex Tis €AooTIKfs ypauufis AcupdveTan Si& peTpoews :
273
100
2,73
100
"Eheyyos TOV TpocdioploBévtwy PEA&Y kauypews T Pondeic
AVOAUTIKBY EKPpECEWY €K TOU TexVikoU €yxelpidiou Dubbel * :

dr=2,2cm, fr=y5-8r= X 2,2 cm = 0,06 cm = 0,6 mm,

Smax=2,75cm, fpax= x 2,75 e¢m=0,075 cm = 0,75 mm.

Mt 1&g TIps:
a=150cm, B=50cm, [=200cm 1 %= 0,75, —[;—= 0,25
AcppéveTan :
__ FB o> B2 6000 x 2% x 108 . .
r=3ET®  E T 3x22x [0Fx 4250 X 07X 0B em,
16 000 | i o
fr= 27 %4250 % 0,5625 x 0,0625 ¢em = 0,0602 cm =z 0,6 mm.

To péyroTov PENos Kkapyews i,y Eppavileton els Thv Béoiv:
xm =aV({+ B) [3e =150¥250 /450 cm = 150 Y5/9 cm =
=50V5cem=112 cm

Kal fooUuTan wpds:

. 1+B \/TTB 250 1/250
fmax =fr =557 |/ 75 =0:0602% 755 |/ 55 om =

=1,003 x E cm = 0,0747 cm ~ 0,75 mm.

"Ex ToU -n'aporSEiyua-ros aUToU gaiveTan cagdds &T1 1) ypagiki)
uéBodos Exer TV alTnv dxpiPetav pé THv &vaduTtikny. Extds 8¢ Tou-
Tou, els THY TeplTTwoY Emevepyelas TeplocoTépwy Buvduewy 1
ypogikt) uébodos 68nyel TaxUTepov els THY AUatv.

2. *H 8okos I 24 (I =4250 cm*) ToU mapadelyuartos 1 gopTi-
LeTan Umd Bvo BSuvdpewv Fi=5 Mp kai Fy= 3 Mp katd 16 oxfjua
14.21B. ZnTeitan v& pocBioptadi] ypapikds TO BEAOS k&uyEwSs K
v& ouykpiBi] Tpods Ekeivo, TO dTrolov TTpoKkaAEiTal €5 THY Sokdv Adyw
uovov Tou idlov Papous Tns. TeAikds LnTeiton 6 TTpoodiopiopds

* Dubbel: 11n &3oois, Tépos 1, oeAls 355 7 121 ékBoois, Topos I, oeAls 363.
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TGV PeYIoTWV KAUTTTIKOV Taoewy, ai dTrolal éugavifovtal Adyw Tiis
Bewpoupévns popTioews Tiis Sokou.

. . ; : ey . cm

H Bokods mapioToaTal réhv Urd xAipaka M= 20 o T6 du-
m

kp

cm

kai 8i& ToAiknv &méoTacty H=4cm yapdooetal TO oYOIvO-

Ll

—— % S0

vapoTroAUywvov yapdooeTtal UTd KMpaka Suvdnewy p, = 1000

cm : cm H cm

k

i

H=%cm
H'-6cm
F
f
[
f

Ix. 14.-21B.
Ipagikds Tpoodiopionds ToU PEAoUs KaMpEws.
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moAUywvov, fiTot 7 KautUAn pomddv. 'EE autdv AapPévovrar pi
KA fpoka por@dv

My =K, - by - H=20 x 1000 x 4 kpem /cm = 80 000 kpcm /cm :

¥r = 3,25 cm, M= 260 000 kpcm &mdTe “’;F = 61,2 kp /em?,

v, =2,35cm, My =188 000 kpecm &mdTe N{A = 44,2 kp [cm3.
Al mipal adral &yovtan (s @opTiors M[I) dos xdbeTar ed-
8Uypappa TufpaTa trl Tiis [Seatfis SokoU A’ B'. ‘H tme&veix gopTi-
oews SiapoipdleTtan els TufpoTa, T dmoia BiSouv TAs TIMAS TV
kp /cm?

cm
elo&yovTan al Suvéuers F eVBUypanpa TpAuaTa els TO SuvapoTo-
AUywvov. Ta peyédn T@v Suvdpewy kal T& &vtioTorya ufxn T&OY Y-

fuypdunwy TUNUATWY UtroAoyifovrar & dxoAoUBs :

Suvdpewv F. T Pondefa &xAeyelons xAfpakos pg =500

Tplywvov F; =30 % 61,2kp fcm? = 1836 kp/em? .... 3,65cm
Tpaméfiov Fy=40 x 57,4 kp /em? =2296 kp /em? .... 4,6 cm
TpaméZiov Fg=50 X 48,9 kp fem? =2445kp fem? .... 4,9 cm
Telywvov Fy=25x 44,2 kp/em? =1105kp/em? .... 2,2 cm

7682 kp [em? . ... 15,35 cm

"Ev ovvexela &k Tiis oAixiis &rooTdoews H' (EAéyeTton H' =
6 cm) Yop&ooeTal TO OXOIVOTIOAUYwvoY, fiTol 1) EAQCTIKY Ypouus.
"E§ aUTiis METPEITAL D Smax =4 cm xal Umd THv &vrioToiyov KAi-
paKa

H’ 6 cm 2,73 c¢m
=ty kg g =20 X0 X 55 16 om = 100 om
TPOKUTITEl TO péyloTov PEAOS KEPWEWS:

fmax = Mg * Omax = % X 4em=0,109cm % 1,1 mm.

"Ev oxtoer rpds aUtd TO PEAOS k&pypews, TO PéAos Adyw iSlou
B&pous elvan rprypaTt &ueAnTéov. Ak T Pdpos Tiis Sokou I 24, fitor
36,2 kp /m, #| peyloTn Tipty ToU Péhous kduyews (els Td péoov Tiig
BokoU) elvat pdhis:

8Py
7 4
rd
5
g 4
Qe
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(_ F P 2x362 2008
TEBI 77 22x108% 4250 77 T
72,4 % 8

= 22 % 4250 x 77 ™
f = 0,0008 ¢m = 0,01 mm.

‘H peyiomn kaumTik Tao1s Tiis Sokou Si1& THv U’ Syer ¢dpTi-
o AapPdvetar Si&:

W=_I_=42i em® = 354 cm3
e 12
fon wpés:
Mr 260000

Obmax = 3~ = — 354 kp Jem2= 735 kp [cm?2.

Els T& péxpr ToUde mapadelypoata EnTdobnoav Sokol, Tdv
omolwv 1) Bratoud) UeTédn oTabepd kb’ Shov T ufjkos Twv. Els THv
wpabiv ol &oves kai ol &TpoxTol Eyouv TOAAAKIS KOTA TRMHOTA
Brapopous BrapéTpous. Ak Tés TrepITTTAOOEIS oUTdS SeikvueTan elg TO
¢mopevoy Tapddetypa f) Topeia oy &koAoubeiTai.

3. Ak Thv els T6 oxfipa 14-21y (a) elkovilouévnv &TpakTov
{nTeitan & Trpoodlopionds Tou peyloTou PEAous xapywews UTTO ThH
tmevipyeiav ToU gopTiou. ZnTeiTan Ermriong 7 y&palis Tis kaTavoutis
Tiis dvopaoTikfis T&oews kaT& pfikos Tiis &TpdkrTou.

‘H ueylotn kaumTikd pormd elvan :

50 x 30
80

Mma,=A.a=F% .a=F %:8000

= 150 000 kpcm.

A& & i pépous TuApaTa TS &TpdkTov elvan :
dy=12cm 1;,=1018cm* Mpax/I; = 147 kp [cm3
dy=14cm [,=1884cm* Mpax/I,= 80 kp/cm?
dy=16cm 1;=3217cm* Mpax/Ig= 47 kp/em3
d;=12cm I,=1018cm*  Mpayx/I,= 147 kp /cm?

Al Tial ored Mp,x /1 xopdooovtan Eml Tijs 18eertiis &rpdrrou
kal rapégouv ThHy karavoutv M /1 &9’ tk&oTns Sicctopfis [ o). 14-21y
(B) 1. Els &x&ornv Btotv &AAaryfis Siauétpov §f Tiuh) M /1 perapPaiver

kpem =
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&ouvex&s els THv Emopévny kai €Tol AapPaveTan 1) elkovifopévn £mi-
p&veia Tiis M /1. Al pepikai émgdavelar kal ai Tpds aUTas &vtioToryot

1

F,
F,
i4 ’)
h 0
1A
4
le— H-5cm ——J
Ty, 14-2vy.
[pagikds wpoobiopionds Tou Béhous KauYEws &TPAKTOU UE S1apdpous KATE THANATS
Siauétpous:

«) Adragis poptioews Tiis &rpdrrou. ) dépTiors M/I T 18earrfis drpdxTou.
Y) AuvvapomrohUywvov Tdv Suvdpewv F. 8) *EAacTikn ypauun. &) Kaumidn o -
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Buvdpers elvan :

F, = —222 x 10 = 145 kp [cm?
F,= —1# X 20 =640 kp [cm?
F,= —28—;—47 X 20 = 750 kp [cm?
F,= :17_;—16 X 20 = 630 kp [cm?
T, = % x 10 = 250 kp [cm?

Al Buvdpers abTai ouvTiBevtan els SuvaupomoAUywvov [oy. 14.
21y ()] xai v cuvexela &yovton af moAikad ditives kad af TAeupai
ToU oxotvommoAuywvou. "Ek Tiis éAaoTikfs ypauufis, N omola Trapi-
oTaTal UTO TR OXOWOKauTUANS [oy. 14-2 1y (8)] AopuBavetan
Smax = 2,8 cm.

Ai &eyeicon kAipokes elvan :

b, =100, g 200 ka{ncm_z' H'=5 cm.

‘H «kAlpa§ PBéAous kdppews elvan :

H’ 5 cm cm

"Exk TV &vw TTPOKUTTTEL :
fmax = Ks - Omax = 0,00477 x 2,8 cm = 0,01335 cm,
fmax = 0,13 mm.

‘H dvouaoTikt) Tdols (pf) Aaupavouévns U’ Sy Tiis Emdp&-
CEWS TS OUYKEVTPpAIOEWS T&oewY Adyw METABOARY Tiis SiaTopfis)
BideTan &k Tiis oytoews :

oM _ M
A% I
S1& TV TIpddVY
M/T 0/29 16 /48 28/47/16 50/0 kp/cm3
r 6 7 8 6 cm,
op 0/174 112/336 224/376/128 300/0 kp [cm?.
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‘H popeny Tiis karTavoptis TGV SvopaoTIKDY KAUTTTIKDY TAoEWY
SeikvUeTan €ls 16 oxfiua 14-2 1y (e). Els obdepiav Siatounv ylveton
UmtpPacis Tiis Tdoews o, = 400 kp /em?2.

"As mapaTtnpnbij v TéAer &1 ) peTaTdmIoS PGS Béoews peTa-
BoAfis BiauéTtpou Tiis &TpdkTou ETnpedlel oTUAVTIKGS THV KOTO-
vopv Tfis popTicews M /1 kai Tiis dvopaoTikfs Tdoews oy . Ty, Si1&
TPOEKTAOEWS TOU TpdToV £k Be§1dv TuAuaTos katd 50 mm Twpods
T& &ploTepd, HETaBAAAeTal 1) kaTavoun T&OY M /I kal o, ws Tapi-
oratan els 1O oxfiua 14-2 1y (B) kal 14.2 1y (e) 81& Tiis foTrypé-
VNS YPauufS.

14 -3 Zrpéyg.
a) Kuvxdixn Oiatous).

P&PBos kukAikiis SiaToufls TakTwuévn els TO Eva &xpov [oy.
14-3 a(a) ] karamroveltal UTd THY Emevépyelav Tiis oTpeTrTIKS poTrils
M, = F . R els orpéypv. ‘Ymd thHv Emnibpaciv altiis Tiis poTriis neTa-

N

)

a) 4)

ryx. 14-3 a.

Zpéyns:
o) P&BBos Urd oTtphyw. B) ‘O vépos Tou Hooke.

Paivel 76 ornueiov P, &voldyws mpds THv ywviav oTpbyews ¢, €ls
THv O6éov P’ kad & Tis edfelas AP Snuioupyeitan Td Tpfjna oTepeds
g\ikos AP’, 16 dmolov oynuaTilet veTd Tis &pyikiis Tou Bécews AP
THY yoviay Sarwicews .
To pijkos Tou TéEou B Tiis Tepipepeias SuvaTan vk Exppact
Sia T oj(éoeoos:
B=1ly=ro.
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‘H ywvia aTpéyens* &va povdda prkous ¢ [l toolTanr mpds:
P _ Y 1 T 1 Mt Mt

1 r G r G Wy,-r Gl
A& v oTpéyrv loxbouv ai &kddoubor oyéoes :

Els Thv meproynv loyxlos ToU vépou ToU Hooke Si1&x Srorpntixds
T&oeis [o). 143 a (B)] 1) xAiows Tiis elbeias looTTan wpds TO péTpov
Siorpnoews G, fiTou:

T . ot
T = n y= T

’Ek Tijs E§iowoews &vToxiis Si1& THV OTPETTTIKHY KATATTOVNO1VY
glvan 1=M,; | W, kal &k ToU Opiopou Tiis olikiis potrfis &vTioTé-
oews Wy=1,/r.

‘H &1& v oTpéyiv AapPavouévn oxéois:

¢ M,

T— G'Ip

&vTioToIXel Tpds Ekelvny Tiis kapTruAdTnTOS. "Au@dTEpCn Exouv THV
B1&oTaov ToU &vTioTpogou Evds ufikous, T& 8¢ &vtloToixa ueyédn
elvat:

KQUTTUAGTNS oTpéyIs

KQUTITIKT pOTre) OTPETITIKT) POTHT
uétpov EAQOTIKOTNTOS uétpov Siarrprioews
&Eovikty potrf) &8pavefas oAk potrt) &bpaveias

B) 'Ogboywwvixs diarour].

Els p&PBous un kukhikijs Sratopdis Enpaviletan, s fidn &vepépdn
els THY oeAMda 177, kapmiAwois Tiis Siatopdis, SnAad Tapapdpewaois
aUTiis K TOS TOU EmimréSou TS, Kad B1& THY mepiTTwotv auThv loyUer:

P M,

I T GI*

Smrou: [* &mroTehel THY pornv &Bpavelas Bid oTpéyry, #) dmola &vri-
oToIyET PO THY TTOMKNY poTnv &Spavelas Tiis kUKAIKTS SiaTopfs.

* ‘H pérpnais Tiis ywvias oTpéyews EmiTuyydvetan 51k oTpemTivou Suvapo-
pérpou unyovikés, &AAws STmikdds A HAexTpIKdds.



224

Ak THv Spboywuiknv Siaropnv elvar :

I*=K,hb?

pé Tas &roloUbous Tipds dix K, (oeAis 178) :
h/b= 1 1,5 2 3 6 10 o0
k,= 0,141 0,196 0,229 0,263 0,298 0,312 0,333

y) Aenrdroryos xifwtioeidns diatoud).
A& p&PBous pt x1BwTioadfj AetrTéTO OV S1aTounv ioyUet &mions
1) oxfois:
¢ M, ]

- A * — 2 s N
= GI*' °™Vv *=4 Apn o (oeAis 181).

(A& p&PBous pikpoU urikous &uolkTs SiaToufis peloUTal onuav-
TIKGS 1) ywvia oTpéyews Bidk TakTooews kol TapepTodioews Tiis
KAPTTUAQOEWS TV S1aTopdv).

8) “Yrnoloyiouos arpdxrwv eic mapaudopwoy.

Els thv unyavoroyiav 7 mAéov onupavTikt] mepiTTwols slven 1)
TapAUOPPWOls ATPAKTWY (KUKAIKT Siatoun).

A& TOV TrpocBiopioidy TAV S1a0TAoEWY XTPAKTOU Trpodiay pd-
QeTan Ay TIpn, TNV omolav Bév wpémer va UmepPadivn 1 &vd m urkous
&TpdkTou ywvia oTpépews. "Ex Tou meptopiotou ToUTou SUvaTar v
mpokUyn I, f d:

4
oM o mt Mo s \/_—M’ .
l GIl, 32 Go/fl G-/l
’E&v M, &i8eTon els kpem, G = 800 000 kp /cm? kai yivn xpfiois

ToU cuvnBous Trepiopioou 81° &Eovas ueTagopds, SnAadt 811 1} ywvia
oTpéyews Tiis &TpdkTou Bty Tpémrel v& UmepPatvn TO 1 /4° dvk m,

n 1

, ¢ . . R
(m-ox T =180 400 ), AopPBaveTat:
dem = 0,735 VM, 2 0,75VM, .
*E&v yivn xpfiois THs yvwoTiis oxéoews My = 71 620 % (P «is

immous PS) Acupéveran:
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4 P ‘ 4 _P
dcm=12V :S ) dcm=13\/%

"Ex Tiis oxéoews dvTtoyiis &medelxdn eis THv oeAida 198 & mirost

dep = 14,4 \/ﬁ.
n

MepiTrwois lodtnTos T@Y TV d &§ dupoTépwy TAV oxéoewy
TapoVoI&LETon B1d:

P12\ .o
T_(W) —0,8332=0,11.

M& THv Ty abThy SiSouv &uedTepan ai oxéoels d X 7 em.

0.04 0.06 008 a1 o,r o8 0% a8 920
: T T — r T — - T
— 125
£) Pawin
g— o
N
0 e 1 =0
£ <
E -— 90
- e -
N o0
[ - —— »
8 == e===F T  —g
- §— 55
, —%
— Avroxy S — 45
W - , S—40
a === JTapapoppusis g — 3%
g —3
g
T — 2%
20 r
a) Fp/n
A A . N . . . ) -
o o 0.0 0.06 008 0,10 or 0% 0% oK
Xyx. 14.3 B.

‘H Si1&uetpos &rpbictou dos ouwwdpTnots Tiis oxéoews P/n:
KAtpa€ a) &1& Ppg/n, KATua§ B) 81& Pyw/n

Zuvetrdds al loxupai &TpoxTol TpéTrel v& UroAoyifwvTan els &vroyry,
tvd al dArydtepov loxupal els Tapaudpewaoty (BA. ox. 14-3 B).

Texvix)y Mnyavien B’ 15 ,:
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Hapaderypa.

"ATpakToS HETaBO0EWS Kivioews unkous 13 m Trpémrel vé peTapépn
{oyuv 20 PS Urd &p1Budv oTpopddv 250 otp /min. ZnTeitan & Tpocdio-
prouds Tiis &rarTouuévng SixuéTpou, Tiis ywvias oTpbyecs Tiis &Tpd-
KToU Kal ToU TéEou oTpéyews HeTpoupvou i Tiis Tpoyaias kivoews
Siapétpou 2 m (G = 810 000 kp /cm?).

Adoig :

— 14,4 V — 14,4 \/250 om — 14,4 V0,08 om = 6,2 cm.

‘O YmoAoyiouds els &vtoyhv 5i8er 11 d < 70 mm, ouvewds
mpérer v& ylvn xal EAeyyos els Tapapdpewoiv. *ETorl AapPBdveTar :
4

d=12 \/—i—: 12 V0,08 cm = 12 V0,283 om = 6,4 em,

pokUTrTEl SnAadTy neyoduTépa Si&ueTpos &x ToU EAEyyou els Tapa-
uéppwoty. "Emedfy 8¢ ai mAnoiéoTepan TuTroTroinuévar S1dpeTpor elvan
60 kad 70 mm, &xAfyetan d =70 mm.

Mpds Uohoyioudy Tiis ywvlias oTpéyews elvar &rrapadmTos &
TpooBioplopos THs oTpemTikils poriys M; xal Tiis TOAkiis poTrfis
&Spavelas Tiis Siatopfis Tiis &rpdrTou.

*Ex Tijs loxUos kal Tiis yowiakiis TayiuTnTos :

20 _m _ 250% _, .
P=Wkw 14,7 kW xad @ = 35 =30 ° 26,1 s
TPOKUTITEL ) POTTTy OTPEWEWS
P 14,7
M, = o = %1 kNm = 0,562 kNm = 5730 kpcm.
To alrd SUvaran Elons va Angbii 81° Epappoyiis ToU TUTou :
M, = 71 620 PPS = 71620 22550 kpem % 5730 kpem.
MoAiks} poTtrhy dv-no-rézcrecos:
_omdd T . .
Ip——BT—T cm? =236 cm .
Zuvemds 1) ywvia oTphyews &va m elvon:
o M 5730 1~ .
T = GI, ~ 810000 x 236 ™ =03 x 10~fem~,
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%": $ X 0,3 x 10~¢ o/em = 17,2 x 10~4°/cm=0,172°/m,
fjTo1 pikpoTépa Tou 1 /4 °/m.

‘H ouvolikt| ywvia oTpéyews &l Tou pfikous Tédv 13 m kad T
ToSov oTpéypews Emi Ths mepipepelas THis Tpoyoias dwTivos R=
=1m=100cm elvar:

@°= 13 x 0,1720 = 2,24°,
B=R:-¢=100x 0,3 x 10— x 1300=3,9 cm.

‘O Trepropiopds, 1 ywvia oTpéyews vé uf UmepPaivn 1O 1 /40
&v& pétpov prkous Tis &rpdkTou, elvan katd T pdEAAov § fTTov
aUfalpeTos, S16T 81’ &rpdkTous Xwpls Siakupdvoels Tiis popTioews
SUvaTal v& émTpamfi ueyoAuTépa ywvia oTpéyews, Evd Y. S
AOVUUETPOUS PETOPOPAS £K OTPOPEWY 1O HaKpES &TPAKTOV 1) Ywvia
oTpéyews 1 /4 ° [m SUvaran v& BecopnBi) TOAU peydin.

e) Kduyis EAuxocidotic pdfidov Adyw gomijc orpépews.

"E&v pla EAikoeidnys (ouveaTpappévn) paPdos karamovnbii Adyw
poTriis oTpyews els kapypiv (s .. elvan ) epirTwors TV els T&
¢mopeva tgeTalopévwv oTreipoaddy EAarnpiwy k&pyews, oedis 232),
toyuel &v dvahoyla Trpos THv Tponyouuévny 1) oxéols:

e _ M
l El

Smou: [ elvan 16 &vetrTuyptvov ufjkos Tiis kaumUAns p&Bdov, els 8¢ Tov
TapovopacThY TO uétpov EAacTikdTnTOS Kal 1 &Eovikf) potry &Spa-
velas s Tpds THV SidueTpov Tiis Siarropuds.

ot) Zbvoypic Tdv uéyor totde oyécewy mapapopPdoEws.

KoptmruAoTns evfelas pdPbov  —= My
P El

ZTpéyis eUbelas p&Pdou 2= &
l Gl

Képyis EhikoeiBous p&Pdou %: 1;:4; .
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14-4 ’ELatiplo.

T& éAatipla xpnopoTroloUvTar 81& v TrapaAapBavouy, Adyw
THS TAPAUOPPWOEWS Twv, Epyov Kai v& TO &modibouv Ay,

*Avoddyws ToU eidous Tiis TapapoppwoEws (K&MYIS ) oTPEWIS)
Siaxpivovtan el T& Elarroia xduywews Kai T& élarrjpia 6Toépews.

*AugodTepa T& €181 SUvavTan va SiapopgouvTal ¢s eUfUypaupa f
w5 EAIkoeldn EAaThpic.

‘A& ToU UTrodoyiopou els &qvtoynv AauPduetan mavtoTe 1y Siax-
Topn T&V EAaTnpiwy, Evd Bi& Tiis E§10W0EWS TAPAUOPPWOEWS Act-
BaveTan i SraxBpoun fi TO piikos fi 6 &p1BNdS oTreEIPddY Tou EAarTrypiov.

a) 'Elatioie xduypewg.
— Ed0byoappa élatioia xduyews.
T& edflypappa EAaThpia k&upews S1apopeouvTal KaTd Kavdva

G TTpoPoAol Ut cuykevTpwutvoy popTiov els TS dxkpov Twv (oX. 14-
4 ). Kata xavéva Exouv dpboywvikny SlaTopfy pikpoU Tréyous

2. 144 a. Ty. 14.-4 B. Xy. 14-4 4.
*Opboywvikdy Bathpiov.  Tprywvikov EAatipiov.  Tpameloedis EAaTrpiov.

(uikpdv I, 8i1& v& emiTpémrouv &vTicTorxov Péhos kdmypews) kal oTra-
VITEPOVY KUKAIKNY Slaropnv. »

A1 Thv ouoxéTioly TV TpocBlopIoTIK@Y ueyeddy Tou PéAous
KaPews Xpnoipevel 1) lowaois Trapapoppuwaews TS kéuypews*:

1 M,
p  EI’

’Ev yéver els Thv oxtov oUTHY TO p PeTAPAAAETON HETA TOU X,

els THv mepiTTwoy Spws Tiis Sokou fons &vroyds els kauyv (Tpi-

* BAfme oeMBa 211 kad 227,

B2y

Evr,
3, €

N

B

Qv
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ywvikév Ehatfipiov, oy. 14-4 B) 16 I elvon petaPAnTdy, #vd T p
elvan oTabBepdv.

"Av & TGV E§1o0woewy Sid TO PéAos képews*:
_F &S
=5
oxnuaTictii 6 Aoyos F [f, ylvetat pavepdy 811 &1° Eva dopiouévov Eha-
Thplov 6 Adyos auTds AauPdver (Bvexka Tiis orafepdTnTos TV K, E,
[ kai 1) plav otabBepav T ¢. ‘O Adyos auTds yapakTnpileTatl s
oraflepa élatnpiov Kal EXEl cUPQLYWS TPodS TOV TUTTOV:

f

F EI
==K

\ , Abvvou
Tas SraoTdOoEIS [ His ]

Mijxos

Suvhbews BideTan els kp fem # kp /m.

T& Aarrpia ueydAns oraBepds ¢ yapakTnpifovrar &s loyvea
7| oxAnod, 8v&d T& mKpds oTadepds ¢ EAaTnpia dvopdlovtar dafevii A
ualaxd. "Eva EAarhpiov elval Tégov oxAnpdTepov, 600V pHeyaAuUTEpa
elvat 1) potrf) &8paveias 1 Tiis Siarropdis Tou xai doov peyaAUTepov
elvan 16 pétpov EAaoTikéTnTOS E ToU UAIKOU, £k ToU dtrofou &rroTeAei-
Tanr (T6 &mOAUTWS GTepedy adua Exel E = 00). "Eva EAaThipiov elvat
Téoov &obevéoTepov, doov peyaAUTepov elvar TO pfikos Tou, S1& Tas
aUTds UtroAoltrous ouvlfkas.

‘H oxtois alrhy Bi1&x T&S S1apdpous TEPITTTOCEIS TOU CUVTEAEGTOU
K mpokimrrer ¢k TGV TUTTWY S1& TO PéAOS K&ppEWS.

— *OpBoywvixa éiatioa (ox. 14-4 ).
2
"EmiTpemropévn @opTicls:  F . I=W - open (W= bh )

6
3
Ztabepd EAarnplou : c=3- % (1: %)

— Towywwixa Elarijora (ox. 14-4B).

(TTpéPoAos Tons &vroxiis els xéuyiv)
2

Emitpemrouévn oépTicts:  F - I=W; - Open (Wo _ bh )

6
ZTafepd EAatnplou : c= 2 . _Ego (Io= bi)gs)

* BAéme oeAlda 203.
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— Toanelocidsj éatijora (ox. 14-4y).

2
"Emitpeopévn katamévnols:  F . l=W; - opex (Wo = b°6h )
. 3
Stabfepd EAanplou : c=K El:f’ (I0 = bi’g )
Tpal ToU K:
b, /b,=0 0,1 02 03 04 05 06 0,7 08 09 1,0
K =2 2,16 2,28 2,40 2,49 2,59 2,67 2,76 2,84 2,92 3
TPIYWVIKOY Spboywvixdy
tAaTripiov AaTipiov

—'Elatijota noidandiv élacudraw (oy. 14-46).

CATroTedoUpeva &k oTpwoewv Tpateloeiddv EAatnpiwv).

Tpameloades EAaTriplov TepayifeTon xatd TV TpdTIOY, & dTroioS
SeikvueTan el TO oxfina, kal T& Tepdyia ToTrofeTOUVTAL KATA TEIp&Y
ufKous TO Eva k&Tw &md 1O &AMo. “ETol oynuaTifeTan Eva oUvBe-
Tov EAarmiploy, T OTrolov Exel THY auThv IkavéTnTa TrapaiaPiis pop-

| £

e

Y/,
S0¢m

Tyx. 14.4 6. Lty. 14-4¢.
*EAaTripiov TOAMTAGY Tpatrelo- "EAariiprov ToAaTAGY EAagpdrwv
a8dv aopdrwy. SxfinaTos.

Tiov, &1raws TO &px kO Tparreloeibis EAatriplov. (Zuppvaws Ttpds THY
oeMBa 168 Utrepmibépevan Sokol Exouv Thv almhv lkavdTnTa TTapa-
AaPfis popTiov, s tav &evto ) ula TAnolov Tis &AAng).

‘Emitpemroptvn @opTicis: F - I= W, 0p (W0=n E)

6
Zrabepa EAarnpiov: c=K El:° (Io =n %
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‘H Tiud) toU K elvan 1) oy 8mews ToU TparreloeiSous Eharrnplou, Bik
TS btoiov b, = nb,.

Hapadeiypata.

1. To els 16 oxfiua 14 - 4 € elkovifdpevov EAatripiov g18npoSpopikou
dxniwerros Exer pijkos 1 m. TTooa éAdouaTa mA&Tous 90 mm kad Twéyous
13 mm &mearoUyron B1& THv TapaAaPiv goptiou F=6 Mp dvi
Tpoydv, Eav & ypnoipotrooUuevos XdAuy Edarnplewv Exn EmiTpemo-
pévny kapmTiklyy Téowv 6000 kp /em? ;

OswpeiTan TO EAaThplov TaKTwpévoY el TO péoov, dmdTe Tpo-
KUTTTEL f} TreplTrTeools ToU oyfpaTos 14-4 8 ué pfikos I = 50 cm kol
pdpTiov F = 3000 kp. Aix THv wepimTwoiv aithv loyer :
bh? 6-Fl
N Oper N D= Bhisy,.

_ 6x3000x50 900000
T 9% 1,32x 6000 91260

F.l=n

= 9,86.

*Hvot :

10 #Aédopata EAarnplou Yd op % 5900 kp /cm?.

2.’ Eherrriprov TOAGTAG v Tpareboa18&v EAaop&Twv aldTokivi Tou
Exert pfikos 700 mm xal &mwoteAeiton &€ EmTd AAcoudtwv, EKaoTov
TA&Tous 50 mm kai wéyous 5 mm. TMola Tapapdpewots ToU Eorrn-
plou mpokaeiTan éveka gopTiou Tesodpwv &Téuwv ; Td gopTiov
UroTifeTan K«ravéunuévov' &€ Toou ¢ls Tous Téooapas TpOxoOUs.

A& Bépos tk&oTou &rdpou foov Tpds 80 kp &vTioToiyel els T
éva fjpiou ToU EAartnplou, prkous 35 cm, gopTiov 40 kp. M alTds
T&S TIPAS TPOKUTITEL KaT &pYNV:

bh3 5x%0,53

h=n—7=7X"—1

A& by [by=1/7=0,143 elvar K=2,2 kai

cm? = 0,365 cm4.

S TR RIS S 1 S
=41,2 kp /em
kol TeEAIKEdS:
f=—£=—¥49—cm=0,97 cm < 1 cm.

c 41,2
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— “Elixoctdi] élatijpia nduypews.

Té& éAikoetdf] Ehamipia k&uyews (o). 17-4 o1, 17-4 ) Umd v
¢TEVEPYEIQV OTPETTTIKTS POTTis KaTarrovouvTan els k&M,

Ly. 14.-4 o1. Ty, 14-4C.
Tmreipoeides ErimeSov ‘EAikoe1dis bv 1@ Xopw
EAQTAPIOV KAUPEWS. EACTHPIOV KAMPEGS.

A& v TEpiTTTOIY TV loyer 1) é§fowais TTapapoppwoews*:
e M
l EI -
Emreidn) 81’ Eva dpiouévov Eharipiov E, I kai I (&vemrtuypévov
ufikos ToU EAanplov) elvan oToBepd, EmeTan 6T kad 1) Ekppaois:

M, EIl ,
—— ==
0 l

elvan pla oTabep& ik 16 EAariprov, ai 8¢ SiaoTdoels Tng elvat:
Advaps X Mijrog

AUTH YapaxTnpiletan Eriong s elSikn) potr Eravagopds. (Zuvh-
B txppdleTan els kpem f) kpm).

Ai Baoikal popeai cuveoTpaupévwy EAaTtnpiwy kduyews elval
els pév 16 EimeSov TS omelpoeidis EAaTtriptov (o). 14-4 o), els 5t TOV
X&pov T6 ENikoerdes Ehatrpiov (o). 144 ).

Ar dugoTépas TS Hoppas loyUel :

"EmiTpeTroutvn @OpTIOIS Wi

2
F.R=W - Oper (W:bg,
Ttafepd EAaTnpliou :
, _El [ bh*  mdt
=TT ( 12 e

* BAémre oeAlSa 227.
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B) 'Elatijpia orpéypews.

— Ed0dypaupa élatrpta orpépews (pdfdor orpéyews).

To eUbUypappov EAaThipiov oTpéyews iooduvopel Tpds ToxTw-
uévnv paPdov kukikiis fi dpboywvikiis Siatopdis, i dmola kaTamovei-
Tan €ls oTpéyiv UTO ThHY Emidpaoitv oTpeTrTIKiS poTriis.

Zy. 14.-4 1.
P&PBos kaTarovoupévn els oTpéyv.

Els v mepiTTwotv TGV EAaTnpiwy oTpéyews loxve 1) iiowais
TAPAHOPPRTEWS*:
o _ M
l GIp !

&k Ths 6molas SUvatan vd Anedfi 1) Ekppaois:

M, GI,

= = C

o) l

1) dmrola AV TrapioTd plav oTadepdv Ehatnplov, StacTdoewy:
Abvauis X Mfikos.

‘H oTabep& alTh Ekppdler oAy THY eldixny pomny énavapopds.
(RuvrBers povades kpem f kpm).
— 'Elarijpia otpéyewe nuxhixijs diatouds.

’EmiTpemopévn @oOpTIOIS !

3
F.r=Wp: Tten (Wp= %)

Ztafep& EAarnplov :

©=7 (IP— 32)

* BAéme oehiba 223 kad 227.
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— Elarijoia oroéyews Spboywrixic datoudjs.
’EmTpemopévn gdptiols:  F.r=W*1 ., (W*=K, - hb?)

— %*
Stafepd EAartnpiov : c= GlI (I*=K, - hb3®)

Tipad S1& T& K, xai K, (3 T6v oeMbwv 178, 224):
h/b 1 1,5 2 3 6 10 ©
K,= 0,209 0,230 0,247 0,269 0,299 0,312 0,333
K,= 0,141 0,196 0,229 0,263 0,298 0,312 0,333

Ilapaderypa.

Kuhwdpixiis p&PBdou oTpbyews Trpémrer v& dkAeyouv ai SiaoTtéoes
oUTws, MoTe UTTd THY peyloTnv oTpertikfv porrtv 50 kpm fy ywvia
oTpéyews v& pry UtrepPaivn Tas 300, ‘H EmiTpetrouévn aTpetrTikh Tdoig
elvar Ty (n=40 kp/mm? (G=800000 kp /ecm?). Tlolat SixoTtdoes
Trpérrer v& Sobouv el THv p&PSov (Sr&ueTpos kal pijkos) ;

Adauc:

‘H 81&ueTpos TpokUTrTE £k Tijs E§10woEws &vToXTis, £V TO ufjkog
tk Tiis E§10000EWs TAPAUOPPEICES.

MdpeTpos :

M, 5000

ES e — 3_—_. a= . 3
W, = i = 4000 cm3=1,25 cm3=0,2 . d8,

d=V625cm=1,84cm, d=19 mm.

Mfikos :
1= 8
¢
nd4
Ip:T ~0,1d4=0,1 x 1,94 cm4= 1,3 cm*
¢ _m - M; 5000 .
Q= 180° = 3 —0,524, c= T--—Wkpcm—
= 9540 kpem.
1=Mcmz 110 cm.

9540
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— 'Elixoetds] EAaripia otoépews.

"Evralfa 8 eTacBouv povov T& ouvnhbuws els THY Mnyavoro-
yiav ds EAariprax PaAPBiSwy xpnoipomoloUueva (KUAIvBpIkiis EAlka-
oews) EAkoeldT] EAaTrpia kukAIiis Siotopdis (o). 14-4 8). .

a) 4) 7)

=k b el
. 4 3 -
@ ﬂ:‘% E ﬂ R
ﬂ :,jj @:q [
Tf/ﬁ W 3
d << 2R bh <R
Ty. 14.40.

‘EAikoe1dfi Ehatripia oTphyews (kuAivBpikd AAatfipia):
«) Kukdikiis Biartopiis. P) 'Opfioywvikiis Sraxtoufis. y) ITtpood THs SiaTopds.

f

Td mwéyos ToU cUppatos elvan 3, R elven 1) péon dwetis Tiis EAikos
ToU #AaTnpiov, 1 6 &p1Buds omelpdv kol I=nD -1 elvar 10 &verrTu-
Yuévov uijkos Tou.

— Zrafepal Aarnpiov.

To kuAvSpikdv EAarThiplov oTpAYEWS XPTICIMOTIOIEITAN TIPOS TTOPa-
AaPhyv &Eovikijs Buvdpecs, 1) dtroia Empépel THv peTaBoAnv Tou Uyous
Tou EAaTnplou kal THY oTpoghv Tis SiaToufis Tou oUpuaTos aUTou
[ox. 14:4 6 (y) 1. Suverrdds xaT& THy Tapaudpewotv onpaciav éxouv
af oTofepad EAartnplov ¢ kad ¢ :

c= % Ernpeddel THY peTaPoAnv ToU Uyous Tou éharnpiou

c= % Ernpedder THY KoTd THY PETGROANY TOU Uyous oTpopnv Tijs
Siaropfis.

‘H tE&pTnois tédv 8Uo oTabepdv EAaTnpiov Bietan &k Tiis oxé-
oews [katd T6 oy. 14:48 (V)]

M, F-R_F

o= . R2— ¢cR?2
c= 0 /R i R2=cR2.
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— Avroyxy.

To EAaTfipiov PoaAPidos, Tou &moiov 1) @odpTIols, s & THs 6é-
oews Tis PaAPidos, peTaPdAAeTan peTtafl Frax xad Frpn (BUvaws
KAefouca TNy PoAPiSa), BUvaTal va Srpopewbii ds EAathipiov EA-
Eews Ty EAaTrplov cupmiéoews. [BA. T& SiaypdupaTa BAatnpiwy el

f
(3 \g ﬂ)
d |
q—h,-—qp—dh—-. ‘b
f
. A)
3 :
4h h
ho
Ty. 14- 4.

Aaypdupara Eatnpicv:
a) *EraTtnpiov EN§ews. B) 'EAamipiov oupmiéoecs.

T& oxfuaTa 14-41 (o) xal 14-41 (B), eis 7& drvoia Ah elven 16 pé-
yioTov &voryia Tijs BaABidos].

pds UtroAoyiopdy ToU mrdgous 8 ToU cuppaTos Tou éAaTnpiou
YXpnouoToleiTan Trpogavdds 1) §icwas &vtoyis S1& Fry,y ¢

_ Mt _Fmax'R
b T W, 0,288

T

—ApBuds onepv:
"Ek Tiis £§1000ews TTapapoppwotws 811 EAXTpIa OTPEYES:

o Gle
TPOKUTITEL TO AQveTTTUYMévoy UfiKos:
= Gl, _ GI,
c cR?
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‘O &p1bpos omeipdv elvan :

G =
1 _ U732 GB 8000005 .. 8
T 2rR T 2meRS  64oR* D’ oDf

8

"E&v Tebfj 1y Bi&peTpos Tou oUpuaTos 8 €is mm, SAAG 7 Si&ueTpos
Tis omeipas D els em, AauPaveTon Si1& TOV &piBuov omeipdy ) &TAR
G

10 Binm

Cxp/em ng )

‘H oTtabepd éAamnplov ¢ AapPdvetar &md THv &k ToU Sicrypdp-
paros #Aartnpiou TpoOKUTTTOUCAY CYECIV:

1=

Fmax - len

o Ah

y) 'Emtgenduevar tdoeig 60 élatrjpia.

Ot x&AuBes tAarnpiwov dbvavTtal va TapaAdBouv ToAY UynAds
xaToovnoelst v ToUTols, Stv EmiTpémeTan els THY peyloTny Twv
Topaudpewaoty, v UmepPaivn 1) xatamwévnoils Twv 16 Splov AacTi-
koTNToS. 'Ev yéver T& Aemwtd EAaThpia SUvavTon v xaTamrovnfoUv
TeplocdTepoY &d T& Toryta. Qs korevBuvThipion Tipal SYvavton v
An¢gbouv:

Ehamhpla K&UWE®S 1 Oper= 4000 — 6000 kp /cm?2.
P&BBo1 oTpéyews ! Ty en= 6000 — 8000 kp /cm?2.
KuAivdpixd #Aikoeldfi @ Ty . = 4000 — 6000 kp /em?2.

Iapaderypa.

*EAaTiiprov PoAPidos.

ZnTeiTan & TPOGBI0pIoHOs TOU GpiBpoU cTrelpddy Evds Eharrnplou
PaABidos (EAaTriplov ocupTriécews) UTO Tas dkoAoUBous ouvbrkag
(ox. 14-41a):

“Yyos TeTapévou EAaTtnpiou hy=90 mm
AiaBpopty PoBidos Ah=15 mm
AvUvas EAatnpiou Si& KAeloThy PaAPida Frun=4kp
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Aidpetpos omelpas 2R=D =30 mm
AidpeTtpos oUppaTos 3=2,5mm
*Erritperonévn TEO1S oTphYEwS T4 en = 4000 kp [cm?

Ko’ dpyfv mpoodiopileTan &k Tijs E§1ocdaews &vToxiis f| peyioTn
SUvaps Tou fAanpiou Fray :
Mt max= Fmax - R= 0,2 8% Tt max
4000

Fmax = 0,2 83 —“R‘“ —0,2 X 0,25

kp = 8,4 kp.

L5

a)

1(3)
Zyx. 14-4a. Ty. 14-41p.
’EAatipiov Padpibos. Maypappara éAarnpiov.

’E€ adrédv SUvaTon va xopaxfi T Sikypappa EAarnpiov [EAa-
ThHpiov cupmiécews &vTioTofyws mpds Sidypoauua ox. 14-41 (B)]
xai v& Utrohoyiofiy 1) oTabepd Tou :

_ Fmax - Fmin _ 8,4 - 4,0
.Y T
Tehkéds TpokUTrTeEl O &p1Buds oTreElpddv:
10 Shm _ 10 2,54 39
R — = ! = 1 —_ .
¢ T 293 X3 X5 RS

SuveTrdds Séov v TrpoPAepBouv TrévTe TTANPEIS oTreipan. TTpooBéTas
AapPévovtan 8o dixépn (Mia 8t ExacTov &kpov), ol ol Siapop-
gouvTa KaTOAANAWS, Bi& v& EEaapalfouv xodv E5paciv Tou EAa-
Tnplov &l TGV Yrodox@v Tou.

kp [em = 2,93 kp [em.

8) *Epyov mapauoppdoews élarnpiov.

XapbooeTan 1| EdpTnois Tiis Suvdpews F &k Tfis mapapoppwdcews
f\amnplou f fi 1) é§dpTnois Tiis potrfis oTpéyews M, &k Tiis ywviag
oTpéyews ¢ eis Sidypaupa (ox. 14-41B ) kai Etor AapPdvetan f) oTa-
8ep BAanplou c=F[f §i c= M, /@, &5 1) KAows Tis xapoyBeions
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KapmUAns, A dmola olrws (els THv ouvnBeotdny Tepimreootv) elvan
eUbela. “Ymwdpyouv Suws xal EAaTiipia, T& dmoia, &Tav al§bveTan 1)
Tapaudpewats, ylvovtan oxAnpdTepa (r.X. AAatpla dmooPioews,
KapTUAn 2) kal dAAQ, els T& dtroia épgavifeTon TS &vtiBeTov (Sioko-
€187 EAamfpia, kauUAn 3).

To EpPadodv Tiis Empavelas k&Tw &rd THY KapTTUAnY ToU Sty pdu-
paros EAarnpiou:

Fmax

[Fdi=w
Fmin
TaploT& ThHv ixavdTnTa Tou EAarnpiou va TapoAappdvn Epyov,
&AAws TO Epyov TTapanopewotws Tou EAatnplou. *E&v T Sidypanua
elvon elBlUypappov (ox. 14-41), loyve:
Ah

W= (Fmax + len) * _2— .

Td Epyov mapapopewoews Tou EAatnplou Bidetan ouvifws els
kpem A kpm.

8Py
7 4
rd
5
g 4
Qe



KEDAAAION 15
AYTIZMOZ

Al péypt ToUSe é€eTaoBeioan TepITTTOCEIS TTApapoppwoews (EAa-
oTIKT| K&uWis kal EAaoTIkn OTPEYIs) EupavifovTon oXeSOV TAVTOTE
kat& THv AerToupylav otoiyxelou unyaviis (Soxoi, &tpakTtot), fi ouvi-
OTOUV TOV AEITOUPYIKOY TTpoopiody (Tdv pdAov) ToU aToixelou (..
AAampix).

‘H els T& Eropeva TEpry pagouévn Tapapdppwots Sty EmITpéTETAN
v& EupavioBf] kot Ty Sidpketav THs Kavovikfis AerToupyias oTol-
xefou. Els T6 oToixeiov Trpemel v& Exouv Bobfi kardAAnAol SiacTdoEs,
oTe Ut &Gudhoyov &opdhelay v& KTOQEUYETAl 1) TTXPOAROPPWOTIS
T &xdun kal &v ai T&oels eis TO oToIXelov UTTOAE T VTN T&Y oUVT)-
Beov EmiTpeTOpEvY Tdoewy. *Eqv pla AetrTd) p&PSos gopTifeTon &Y
&EovikGds Emevepyouons BAITTIKAS Suvdpews, UploTaTanr pio ouyke-
Kpipévn TN Tiis Suvduews, Sik THv dtrolav 1) kaTtdoTaos icoppoTrias
Tiis p&PBou Tavel TAtoy v elvan eloTabns. Ak TepanTépw adEnoty
Tiis popTioews EoTw Kal kaT EA&YioToY, EupavifeTal, UTTd TauTdypo-
vov kapTUAwaty Tiis p&Pdov, véa kaTdoTaots icoppotrias, SnAadt
p&PBos eUplokeTan TAkov els kaTdoTaotv AUyicHOU.

15.1 Ilepwvntdoers Avyicpod.

"AvoAdyws Tou TpOTTOU CTEPEDTEWS TGV &KpwV Tiis p&Pdov, Sra-
xpivovTal ai Si&popor TEPITITHCES AVyiouoy, ai dtroicn eikovifovTan
gls 1O oxfipx 15-1..

"E&v 6 &Ewv Tiis p&PSou elvan kaTaxdpugos kai Td onueiov Epap-
uoyfis Ths Buvdpews elvat els TO &vw &xpov, ai TEPITTTOGEIS AUyI1oHOU
Xapaxtnpilovrar cs €fis:

Tlepimrtawois I: To &va dxpov TakTwpévov kai TO &AAo EAelBepov,
wote v& elval Buvath 7 peTakivnols Tou ék Tiis &pyIkfs &l ToU
&Eovos Btoews.

Awx meprrradoers 11 €ws IV @ Agv elvan Suvar ) petaxivnois Té&v &xpoov
THs p&PBov, txTds T dpXixfis ebfelas ToU &§ovds Tns (ouuPoAi-
feton 81 ToU 68nyou Tou &vw &kpou THS p&Pdov).

B2y

Evr,
3, €

N

B

Qv
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Meplmreoais IT: (Baowkn mepimrwots). Els dnedtepa Té drpa &pBpeott)
athpi§is.
Mepimrreois I11: To éva &kpov rakTwpévoy, TO6 &AAo &pbpwTdv.

Mepirwois IV : *AupdTtepa T& dkpa ToKTWHEVA.

7

Easzur}’ Kepinrwec
Xy. 15-1.
Tepimrrdoeis Avyiopol (s = Mfijkos Avyiopou).

Al dvoTépe TEpITTWOES AVylouoU SUvavtal v TrapacTafouv
eUKOAws pE THY Porfeiav eUKAUTITOU KAVOVOS.

15.2 Xepaxtnpiotika peyé0mn.

‘Qs 8Aedbegov uijxog Ivytouod s YapaxTnpiletan 1 &méoTaois
peTagY BUo yerTovIkGY onuelwv kapTfis Tou Tapapoppwdévtos &Eovos
THis p&pdou (oy. 15-1). ToUTo icoUTan:

els THv mepimTwoy 1 s=2I,

els v mepimTrewow 11 s=],

els Thv mepimToow 11T s=1/y2~0,7,

els Tv TrepiTeoo IV s=1/2.

‘H mepimrwots T 8tv dupavifeTan els THv unyavoroyiav. *H epi-
mrwois [ elven 1) wrepimTwois Tou SiwoTfipos (o). 15-2 a) ué T&s &p-
Bpooers &l ToU KopPiov Tou oTpogdiov kai TouU Telpou ToU EpPdAou
(68nyoUuevov &xpov) kabas kai 1) TepimTwots ToU SiwoTHpos a (o).
15.2 B) pt &pBpcdoels eis 1O kouPlov ToU oTpopddou kai 16 LUywpa
(88nyoupevov &kpov). ‘H mrepimrwois IV éppavideTan els Td pdxtpov B
(ox. 15-2 B), ToU émolou T& xpa elvan oTnpryuéva & ToU dupdiou
kal Tou- fuywpaTos, £p’ doov ai TaxkTwoels aUTai SUvavtal v& Bew-
pnBouv oTepeal. Xdptv dopoelas eis TV mepinTway adThv, & Utro-

Texyvixny Mnyavixn B’ 16
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Aoyiouds &vkyetatl v els THy mepimTwov 11 (s=1), 1) émola,
Bi&x Tov Adyov alTov, yapaktnpileton ds 1 Pacixn meplntwog.

Ix. 15 2 a. Xx. 15-28.

AwwoTthp. Mnyaviouds tupolopdpou pnyaviis:
Awwothp a kal Bdrxtpov B.

Yrd TdOv Spov Avynodrne Yopaktnpiletanr f) oxéols Tou EAeu-
8épou pmxous AvyiouoU s Tpods THY &xTiva &Bpavelas 1 THs Siarropdis ;

YEVIKGS A= —;3—, S1& v Baoiknv TepiTrTwoy A = %

‘H dutls &Spavelas mrpocdioplletan €k Tiis oytoews I=A - i2
(PA. oeMda 269) kal TaploTaTan ds:

i= |/t

émou: di1x 16 I TibeTon %) dAayioty gonny ddpavelag Tiis SioTopfis. ‘O
&€wv Tiis p&PBou Auylilet mpods Ekelvny THY karelbuvoly, Bidk THv
dmolav ) porrt) &Spavetas Tiis SiaTopudis Tiis p&PSov yivetan BAayioTn.

L

Hd

y

a) 8)
P -‘ Toin* Iy
Ty. 15.2 .

"EhayfoTn potrh &Spavefas ds wpds &Gova:
a) Imin SpBoycwvixiis Siaropfis. B) Imin SiaTopiis ywwviakoU EA&ouaTos.

‘Qs mapdderyna duvaran v& Ypnowomondiy ) dpboywviks Siorroud)
‘xavévos i 1) SiaxTopn) ywwviakou g1dnpou wpoglA (ox. 15:2 y).
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Tpopavéss els THv kukAIky Statopnv ) poTr?) &Spavelas elvon ik

k&Be karredBuvoty 1 o, Ard:

I= md? A= nd® TPOKUTITEL 1= ndt 4 _d
~ear T TP 'ZVer w1
Qs xplowoy @optiov Avyiouot K yapaxtnpiletan f) pikpoTépa

&Eovikn) BUvauis, Uo THY EmiSpacty Tijs dmolas &pyeTar & Auyiouss.
Yo TOv Spov xplotuos Tdoig Avyiouod xaBopiletan & Adyos Tou
kpioipou gopTiou AvyiopoU K xai Tiis &meaveias Tis Siatopfis A.

Og= —

A

15.3 “O tinog 05 Euler CEAactixdg Avyiopdc).

‘O Trapapopewlels Gfwv Tis p&Pdou AcpPavel els THY Teproxnv
TOU MFKOUS AUYICHOU § THV poptiv fiiTovoeldols kapmUAns. Els 1o
oxiiua 15-3a (a) SekvieTon 1o fludkupa Sik THv Pacikhy TrepimTwaoiv.

8)
Tx. 15.3 a.

a) ‘Hufkupa HprrovoeiBols kapmiAns 51k Thy Pacikiy meplrrwow. B) MapdoTacs.

Tiis TAfpous furtovoerSoUs kauTrUAns 81& THv Pacikhv TrepiTTwow.

‘H mAfipns fiurtovoelds SYvaran vd apaoTabiy, v ouykpaTndf kal
els 1O péoov alrTiis p&PBos oTnpiboptvn Kot THY Baoiknv TrepiTTwoty
[ox. 153« (B)].

‘H &xkp1Pnys &rdBei§is ToU TUrou ToU Euler 8év repry pdeetan eig Tdv
TépoV aTdy. EBE TreprypdgeTan pévov 1) Sopt) Tou TUTrou ToU Euler.

*E&v els TOv TUTTOV 81k THY KapTUASTHTX %: % TebT] €ls

T™v 8éoc1v ToU M 1) pomrfy Avyiopou ( oxnuoTifopévn €k Tou kpiofpou



244

popTiou AuylopoU kai ToU &vTioToiyou Pérous ), fltoo M=K - f,
Acupavetal 1y oxéols:
1 K
pf — EI
"E&v 1) xapmUAn Auyiouou elyxe THv popetv Téfou kUkAou (oy.
15.3 B), 6& EAapPaveTo &k Tou opboywviov Tprydvou ABT pia oytois

Xy. 15.38.

*AvTikar&aTaois Tiis AuITovoeidous kaptUAns Sid Té§ou kUKAou.

peta€y ToU prjkous Tijs p&Pdou I, ToU Pélous kéuyews f kal Tiis diri-
V0§ KQUTTUASTNTOS P :
1\ 1
(—2—) =f2p~1f) { 2pf=T—%—f2 i pf 2 I2/8,
E&v Tapoeipbii 1| &v oytoel Tpos ToUs GAAOUS Spous pikpd T 2
Av &dvrikaTaoTdoews Tou pf k Tiis ds Gvw oxéoews els THY Eficwov
B1& TV KopTUASTNT, EYouev:
1 K " 8
ERTEI " E

AapPavopévns U’ dyiv Ths mparyuaTixds (furtovoeidols) pop-
ofis Tfis KaumUANS Auyiouou, TrpokUTrTel 6 TUTTOS Tou Euler, 6 6trolos,
&vrl Ths oTafepds 8, mepiExel THv otabepdv n? (= 10).

‘O TUtros Tou Euler elvan 81& v PBaoikiv mepimrwoty :

_ K
T EL

TEZ_K n L eDIKESC 11'2__K
TR NS T

81671 Bk TS SAAas TEPITTTAOES AuylopoU T6 | pémet v& &vrikadi-
oToTtan 81& TOU PAKOUS AUYITHOU .

*Ex Tis ovykpioetos ut Tous &ANous EeTaoBévTas TUTTOUS Bidx TGS
TAPAUOPPCELS, diormioTOUTA! TEAIY dpoidTns els THv Souriv. Els Tov
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&p1bunTHY Tou Beflou pédous elpiokeTon dvl Tiis potriis TO kplotuov
gopTiov Avyicuou, &vTicToiyws els TOV TTapovopaoThy ToU &pioTepol
uélous TO TeTpdywvov Evos pnxous (Emriong els TOv &piBunTHy ToOU
GpioTepoU uéAous eupiokeTon TO Té§oV T els TO TeTpdywvov). 'Ek ToU
TUmou Tou Euler Aappéveten 81& 16 xpioipov popriov AvyiopoU K
1] T&OIS AUYIOHOU Ok:

K 2 i2 n?

= ———=— . == 2 __ —_—
k=g = wa TTvgE E=pE
‘H oytois:
11:2
Ok F E

TapioTd& UmepBoAny Tpitou Baduoy, ol dvoudleTon dmepfols Tob
Euler (ox. 15-3 y). Qs paiveTan éx Tou Siarypdppoatos, Sik pikpds

o IR a6 TIU nepiogy —ee— LXasTing nopiaxy A
1
Ly. 15-3 .

Kpioiuos T&ois AuyiopoU kad AuynpdTns.

AvynpdTnTaS 1) Kploipos Téo1s Avyiouou AapPduel Téoov UynAds Ti-
pés, doTe 1) p&Pdos doToxel els ORIy, Tplv Enpavicdii & Avyiouds.
‘Qs dpiov Epappoyfis ToU TUTou Tou Euler AapBavetat f) Auvynpdtns
A B1& THv bdmolav f) &vTioToryos xploipos Tdo1s AvyiouoU tooUTan
Tpds TO Splov dvahoylas o4p THS KaTamoviioews els OATyIv.

, - n? , E
Ex Tis ogp=——5 E mpokimrat  Ay=mx |/ —.
Ao Cap

’E§ adrriis AamPévetan .y, Sid:
St 37 (E= 2,1 x 10® kp [em?, o4p= 2000 kp /cm?) Ao = 105,
St 60 (E=2,2 x 10® kp /cm? o4p= 2500 kp /cm?) A= 93,
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XéAwy Erampiwv (E=2,2 x 108 kp [cm?, 64p=6000 kp /cm?) A, =60,
Xutooidnpos  (E*=1,0x 10%kp /em?, o4p= 1600 kp /cm?) 1, =80.
‘H Tpty) ToU A, xwpliler 16 elSos Tiis kaTamovrioews els Auyioudv
els BUo meproyds:
OXETIKGS Trpos TO piikos Twv
ox < ogp EAxoTiKT) TEpoxh) A > Ay Aemral pé&Ppdol,
Ox > Ogp TAQOTIKY TEPIOXTy A < A, Trayelal p&pdor.

‘H UmépPaois Tou kpiofuou popTiou Avyiopou fi &vtioTolxws Tiis
Téoews Avylopou — fjTot Ekefveov TGV Tipdv, Sid Té&s dtrofas &pyiler &
Auyiouds — pémel v& &mogeUyeTan ué &utioToiyov ouvTeAeoTHY
&ogahelas v. TO EmiTpemropevov popTiov pémer SnAadh) v elvan :

K

F=—,
v

kal 81& 16 goptiov ToUuTO 1) &meuToupévn potrty &Spavelas, Sik THV
\aoTikv Teptoxniv, 8(8eTan &k Tiis £§1odoews Tou Euler els Thv Pa-
oIKN TepiTrTRwoiv:

e =5 =

Iapadevypa.

P&BBos (2x xuToxdAuBos ut Ay = 89) kukAiiis Siaropdis kal pr-
kous 180 em qopTifeTan 81’ &fovikiis Suvdpews 20 Mp. TTola pémer v&
glvan 1) Bidpetpds Tns, &&v & ouvTeeoT)s dopaheias EvavTi Auyicpou
AapPavetar v==6; ‘H p&Pdos elvar: «) els dupdtepa T& xpa
&pBpwTh, P) els &updTEpa T& &xpa TraKTWUEVT.

Adoig :

, ~ vE  s? , I.. _ VF
Ex Tfis I“"__E—? Aappéverat & = 05"

4
o OX2X T om?=5,71x 10~ cmt.

«) s=I Tn—571x 10-3 x 1802 cmé — 185 cm*,
d= \/ﬁnl_ _ \/w em = V3770 cm = 7,84 cm = 80 mm.

* M 1oV yuTooiBnpov T E EapTéTan ik Tiis dvToxiis kal Tiis karraoviioews.
Al Tipal kupadvovton petafy E = 0,8 xal 1,3%x 108 kp/cm?.
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B) 8= 005 l: Icm= 12825

d¥7,84/V§ = 5,55 ¢cm % 56 mm.

cmé =46 cm¥,

Iapatignou:

Ax Ty xuAixtyy Siatopny katd THy Paocikiy mepitTwo (11)
Utredoylofn 1) Siatopty A A ) &vtioToiyxos Sidpetpos d. Atk Tés EAAag
TEPITTTWOES AUY1oHoU TrpokUTrTouy al &kdAoubor Tipal:

MepiTrTwors I1 IT1 Iv
Aiactopn) A AlV2 A2,
ArépeTpos d d/v2 d/v2.
Eils 10 Tapov mapdbetyua mpokirrTouv dv ouvexela:
i «) B
*Aktis &8pavelas i= vy 2,0cm 1,38 em
Avynpéms A= —f 9 (> 89) 65 ( < 89)

A> A A <A
Koata TaUta els Thv mepimrwoiv B) & Umohoytopds kxard Euler
Stv 8& fjTo EmiTpemrTds, £’ Soov B& BieTnpeiTo & Trpodicryey paupnévos
ouvTeheoThs dopahelas 6. "E&v Becopnii kal & cuvredeotis &dopadeiag
v' =4 &mwapkrs, AappveTtar:

d—d. \/V_'= 09d-784=705mm =~ 70 mm  «ol
\"
, d\ ... 80 _. .
A =X(T)—-—80 X 7—0 ~91 > Ko.
15-4 'O tonog tod Tetmajer (IThustixkdg Avyiopos).

‘O Tetmajer eUpe xaTémIV TOAGY TelpapdTwv plav oxtow
vetaflU Ths Tdoews AvylopoU ok kal Tiis AuynpdtnTos A, f) dTola
loyUer els THY Treplox v TAQCTIKTS TAPAHOPPUWOEWS TOU UAIKOU:

Og =Co — G A + cy A2

A& ToUs yéAuPas ioxUel c;=0, SnAadh 1y ouvdpTnols elvan
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eUBeiac. Mdvov 81 Tov yuTooidnpov ¢, # 0 xal ouvemds 1) ouvdp-
Tnots elvon TopaBoAr.
‘Emropéveds B1& Tipds A <Ay YpnoipoTroleiTan i Tous XdAuBas
1) eUfeia ToU Tetmajer &vTi Tiis UmepPoAdis Tou Euler (oy. 15-3 y).
Tipad 81 Tas oTabepds ¢y, ¢y, Cq:

“YAikov Ao Co Cy Co
ToATotrayns xdAvy 112 3030 12,9 0
St 37 105 3100 11,4 0
St 60 93 3350 6,2 0
NikeAloy dAuy 86 4700 23,0 0
XuTtooisnpos 80 7760 120,0 0,53
Z0Mov kwvopdpwv 100 293 1,94 0

Me Tov ékaoToTe &mraiToUuevov ouvTeAecThy &opahelas v Trpo-
xUTrTEl EK Tiis TAOEWS AUyiouoU og 1) EmiTpetropdvn Tdois:
Ok

(o} S5
ETT v

*Ex Tiis ovykploews peTa Tis UTrapyovuons T&oews:

°=A
SiamioToUTan 2&v TO o elvan pikpdTEpoV T peyodUTepov Tiis EmiTpetro-
HEVNS TACEWS Ger. Els THY TeAeuTalav TrepimTwoiv mwpémar v adbnbi
1 Siaroun xad vé EmavoAnebii & Urohoyiouds.

Qs elvan rpogavés, 6 TUTros kard Tetmajer Tpoopépel SuvaTdTnTa
E\éyyou. Kat’ &pyxnyv mrpémel va Umoloyiobi| f) Siatoun kat’ &Alov
TpdTrov, Tr.X. Bi1& Tou TUmou Tou Euler kal &v ouvexela (&’ doov
A < Ay ) v& EAeyy 8} B1& ToU TUTrou Tou Tetmajer kal &&v elvon &uary-
kaiov v& aUEnbii 1) SiaxToun (&TTACUCTEPOV KATX TNV OXECIV O [Gr).
Met& THv alfnow Tiis Siatoufis Tpémel v& yivn Ex véou EAsyxos.

15.5 Xvvteleotai dogaleiag Evavit Avyiepod.

M T& kupfws €ls AUYI0HOV KATATTOVOUHEVR TEREYIX HNXOvEV
(m.x. Pékrpa, diwoTtfipes) &Aéyovton of &kdhouBor cuvTteAeoTal
&opaheias :



Av Utrodoyioudv xat& TOV TUTOV TOU

Kopovarixal gopTioes :
Y. QuTAlat

*Avriotpepduevar popTioeis:
T.X. &Tpounyaval kad
&eprounyavai S1mAfs dvepyeiag

’Enavalapfavdpevar @opTices:
Y. &mAfis tvepyelas
unyavai éowTepikiis KaUoews
EAagpol KivnTHipes
&ruounyoval
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Euler Tetmajer
A A<

60—40
25—15
12—-8 7-6
8-5
4-25
=y

A& pikpds TIRGS TOU Ay péxpl Tiis Tinfis Ay = 40, &pxel &v yéver
6 Umoloyionds pévov Evavtt BAyews AapPavouévou ToU ocuvnfous

GUVTEAESTOU &OPOAEIQS EVOVTI Gy,

Hapadevypa.

Eis xivnTiipa Diesel Siapétpou éudrou 200 mm kai Siaxdpoufis
260 mm 1 Triects dvTds ToU KUAIVEpOU KaT& THY oTiypufv Tiis QVaPAE-
§ews qvépyeTan els 60 at. To pfikos Tou BiwoTfipos icoUTon oS TO
SimrAdoiov ToU prikous Tiis Siadpoufis ToU EupPdlou, TO & oTéAEXOS

4

Xy. 15-5.

Aratopn Tou SiwoTiipos.

Tov &yl Siatopnv L (o). 15-5). ZnTeiten & Urohoyiopds ToU S1woTii-
pos els OATYv (04 = 900 kp /cm?) kal EAeyxos eis Auyiopdv kaTd

Tas pebddous Euler xai Tetmajer.



250

Avoug:
Avvapis xat& THy oTrypny Tiis GvapAéfecws:
rD? 202
F=p- 2 =60 X 4 kp = 18 840 kp.
‘YroAoylouds Tijs SioTouis A Tou SiwoTiipos els BATYv:
_F 18840 2~ 2
A—m—'g—oo‘ cme 2T 21 cme.

A& yprioews TGV oupPoiwv Tou oxfjuatos 15-5 &reran:
A=2bs+bs=3bs=21cm? bs=7cm?
AapPdveton 8¢
s=15mm, b=50mm (h=80mm)
kai TrpokUtrret A =3bs=3X1,5%X5 ecm?=22,5 cm?, &mdre:
18 840
22,5
ZuvtedeoThs &opoAelas katd Euler :
‘Qs Pdors Aaupdvetan 1) Baoixkty TepimTwols pé =520 mm.
2 2

l;?:ELI: % Aaupdvetan v= ";T%

TTpos oUykprow AauBévetas 1) EharyioTn pomrty &Bpavelas, fitor 1 Iy

kp /cm? = 840 kp [cm?.

Cq =

Ex s

1,=1L2 (28b% + bss)=% (3% 5%+5x 1,58) omt =

=1L2 (3% 125+ 5 x 3,38) cm‘=11—2 (375 + 17) om* =

= 32,7 cm*.
*E§ alrrou TrpokUmrTel & ouvTeAeoTs dopadelas kard Euler:
v 10 ) 2,1 x 108 x 32,7 _ 210 x 32,7
522 18,84 x 103 27 x 18,84
JuvTteheoThs dopoAefas katd Tetmajer :
Té&ois Avyiopou :
ox =3350—-6,2 A (Bix 4,=93)
"AxTis &bpavelag:

j= V%: ‘/—Zg% em=YV1,45 cm = 1,2 cm.

=13,5.
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AuynpéTng :
l 52
X—T=ﬁ——43,3 (<7\.o).
ox = (3350 — 6,2 X 43,3) kp [em?= (3350 — 268) kp [cm2=
= 3082 kp [em?.
‘Ymrépyovoa SAITTTIKY TdOIS ¢
¥ _ 2
=3 = 840 kp /cm
kal guveTrd®s 6 ouvTeAeoThs dopaheias elvan :
_ Ok _ 3082
V=5 T840 %3

Qs elvar Tpogavés (Sia A = 43,3, fjTo1 onpuavTIkGS MKPSTEPOV TOU

Ao =93), 6 ouvTeAeoTs dopalelas, ToU TrpokerTan v Epappoati E58,
Bev elvan ¢ EvavTi TrparynaTikou AvyiopoU (Euler) &AAG 6 EvavTi Urrep-
Bdoews Tou Oplov &varoyias (Tetmajer), & dmoiog ué Ty Ty v=
3,7 6& firo Emapxhs 81° BAagpovs kivnTiipas. 'E&v Empeme & cuvTeAe-
o5 &opoAelas kaTd Tetmajer va fiTo peyoAUTepos, w.x. v = 6, 6&
ETMPETTE O = 265 = —-30682 kp /em?= 514 kp [em? &vavTi Tijs Urap-
Youons Téoews o = 840 kp /cm?, SmdTe B& Empeme va peyebuvlii 1
Siatouty kaT& THY oxtow :

A’ o 840

& "o, 514

kad ol ypauuikal Siaotéoeis dvardyws kaTd THvV oxéov V1,64 = 1,28.
"ExMéyovTan :
§=20mm, b'=60mm, (h'=100mm),
&ropéveds : A'=3b's'=3%x6Xx2cm2=36cm? «al

o= 18840 | ime— 523 kp jom2.

A’ 36
"Eheyyos :
Iy =1y @34 b5 = 1 (4x 216+ 6x8) omi=
912 a_ .
=5 °om 76 cm*,
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VR VR , 152
1 ZVT—Vch—Vz,II cm = 1,45 Cm,x _T—l,—45_36

ox = (3350 — 6,2 x 36) kp jem?= 3127 kp /em?

kal ouvetrdds :

. o 3127

v =T=W=5'98:6'

“Apa fipkeoev 1) ai§nois Tiis SiaToufis kaTd THY OXECIV O [Cen.
*15.6 "H p£0odog «.

*H d&xdhouBos uébodos xpnoipoToleltal povov els Tas o1dnpds
xkaTaokeuds (fitor €s TNV KATOOKEUT)V Yepavddy, yepup@dv, oikodo-
HIKGV Epywv KAL), 8v@d Btv EmiTpémeTan f) Xpnoipotoinais Tng els
TAS UNXAVOAOYIKAS KOTAOKEUSS, AOYw TGV OYETIKGS BIKp&Y oUVTE-
AeoT&V dogodeias, Emi TGV dTolwv PacileTal.

‘H p&pdos, 1) dtrola 81& duvduews F katamoveltan el Avyiopov,
UtroAoyileTon els OATYIv, &vTl Suws Tiis BAITTTIKTS Suvdpews F TifeTon
1 peyoAuTépa SUvauls oF. Zuvetrds :

oF
A

=0en

‘O &p1Buods @ (> 1), 6 dtrolos koAelTal kal ovvredearns Avyiouod,
£apTaTal ik Tou UAkoU kol Tiis AuynpdtnTos (BA. oxeTikdy Tivaka).

Al Tipal ToU © avdvouv petd ToU A kai kafopilovrar olTws,
@ote & ouvTeAeoTns &opaAsias EvavTt TR TporypaTikiis Téosws Au-
Yicuou v& fooUton:

S THY BAaoTikiy Teproyfiv (A > 100) ... v=25

Si& Thy mAacTikfy Teproxfy (A < 100) ... v=2,5 &5 1,7.

AvTi Tfis eloaywyfis TV TGV o, elvar SuvaTdv Sk yprioEws
THS OXECEWS :
F _ 6w

_— =0
A ® Ken

v& Anglt| &’ eVBelas 1) EmiTperopéun TEOIS AUYIOHOU Ok o E§aPTCO-
uévn & ToU UAIkoU kol Tiis AuynpdTnTos A.

H uéBodog Tou ouvTeAecToU o elven (STrews kai Ty wéBodog UtroAo-
Yiopou kata Tetmajer) uéBodos EAéyyou. Kat’ &pyiv Trpémel v& poo-
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Auynpéns St 00, St 37 St 52 XvuTtooibnpos ZUAov
N (o, = 1400 | (o, = 2100 | (o, = 900 | (o, = 60— 120
kp/em®) | kp/em’) | kpfem?) |  kp/cm®)*
20 1,04 1,06 1,05 1,15
30 1,08 1,11 1,11 1,25
40 1,14 1,19 1,22 1,36
50 1,21 1,28 1,39 1,50
60 1,30 1,41 1,67 1,67
70 1,41 1,58 2,21 1,87
80 1,55 1,79 3,50 2,14
90 1,71 2,05 4,43 2,50
100 1,90 2,53 5,45 3,00
110 2,11 3,06 3,73
120 2,43 3,65 4,55
130 2,85 4,28 5,48
140 3,31 4,96 6,51
150 3,80 5,70 7,65
160 4,32 6,48 8,91
170 4,88 7,32 10,29
180 5,47 8,21 11,80
190 6,10 9,14 13,43
200 6,75 10,13 15,20
210 7,45 11,17 17,11
220 8,17 12,26 19,17
230 8,93 13,40 21,37
240 9,73 14,59 23,73
250 10,55 15,83 26,25
**Avadbyws Tis To1éTnTos kal Tou eidous ToU §UAou.

Biop1oBf] Tpoyelpws ) SiaToun A (& Tiis étroiag TrpokUTITOUV ai Tipad
i=VIJA kai L =s /i) kai &v ovvexela v Eeyx81i 81& Tiis ueBodou ToU
®. A& TéV Tpdygipov Utrohoyiaudy Tijs Siatoufis i dvtioTolyws Tii
potriis &Spavelas s, xpnoiwotrotolvTal of k&Twb TUTOo! (T¥mor
&valnthoews Siatoufis). Els Thy AAaoTikiv mepioxfiv (A>100) &

Tou TUmou Tou Euler xad S1& v = 2,5 Aaupdveran:

L=

Gpa:

VE 8
E 2

2,5 Fapy - 10% - S{my -

cm4,

2,1.

108 . n?

I.. =~ 1,2 F g2

cm?

Mpm?
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Els v mAaoTikfv Teproxtiv (A < 100) AauPéveran &k Tou TU-
Tou 81& THV BTy, pe EmaEnow Bik TéV Auyioudv, 1) oxéois :

~ F 2
Aa,,N—c,—-{—aks.

‘H trabénois Tiis Siatopfis elvar SnAadfh ouvépTnols Tou UAikoU
(TN a), ToU prikous Auvyiopou s, A& kal Tiis popgiis THis SiaTouds,
8nAadn Tou owvvredeatod diarouijs k.

"E&v Te67} F els Mp, o €ls Mp /cm? kai s els m, AapPéverar:

Sito Sida
St 37 1,4 0,577 Axx = 0,7 F 40,577 ks?,
St 42 2,1 0,718 A.rx~ 0,48 F 40,718 ks®.

‘O ouvteAeoTris SiarTopfis :

A? A
k=T1=%
AauPdver Tipds &vTigTolxous Tpds THY popnv Tiis SiaxTopiis :
0.2

TeTpdywvov : k= rIivan 12.
, . . _ (bh)* . h
Opfoywviov h>b: k= YV 12 T
. _ (ma®)?®
KUKAOS . k= m =4n.
A Siaxtopds o18npidv FAacudTwv loyver :
Acxctopty al_ hl_ hl C I
a b b
foooxents h /b= h/b=
1,5 2 0,5 1
k 6,0 7,0 11 75 5 7 10

Kot Tés TpakTikds épapuoyds ) Auynpdtns A = 8 [ip, Sév mpé-
et v& UtrepPadvn Tds dxoAouBous Tipds :

péyriotov 250 i1k HAiBopévas pdPSous

» 200 S1& ovpmAnpwuaTikds kai PonfnTikds p&dPSous
» 150 els Tv yepupotrolfav
» 100 S1& paudv xuToaidnpov.
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Mopaderypa.

P&BBos unkous 1,5 m (= pfikos Auyiouou s) gopTileTan &1° &€o-
vikiis O\irTikfis Suvduews 30 Mp. ‘H p&Pbos elvan kareoxevaopévn
&k xdAuPos Siatoufis T kai ouyxexpiptves :

a) ‘Qs mAatuméApov Sixtoufys T (h/b=0,5),

B) ‘Qs Uyiképuou SiaToufis T t/b=1).
‘Qs UMikov Aappdvetar ydAuy St 37 u¢ o= 1400 kp/cm2
Adag:

"Emre1df) kat’ &pyhv 8tv elvan yvwoTtov, v mpdkertan Tepl T
\aoTikiis (A > 100) A} Tfis TAaoTIkfs Teploxiis (A < 100), mpéme
v& ylvn & mpocdiopiopds Tiis &drauTouptvng Siatoudis Sid Ypricecws
qupoTépwv TV TUTTWV. .

A& A > 100: I.. =12Fs2=1,2 x 30 x 1,52 cm?=8] cm?,

Sid A< 100: Ar=0,7-F 40,577 ks2=(21 + 1,3 k) cm?.

Mt Bdotv Tds s &vo Tipds kal & Trivaxos poTirwv EAacudTwy
Aaupéverar

a) Marimepos Satoun) T : Ipn=1Ix, k=75

Iox =81 cm* wpokUmrrer T 16.8 pe I, =117 cm*

A= (21 + 1,3 X 7,5) em?= (21 + 5,8) cm?= 30,8 cm?
wpokUmrTet T 18.9 put¢ A =37 cm?.

*ExAfyetan Sirouny T 18.9 pt A = 37 em?xad igjn = ix= 2,24 cm,
tx ToU dmolou Aappéveran :

8 150

l— 224 % 67 (<100) kai @=1,38,
o= : _ 138 x373° 000 | jom? = 1120 kp/cm? (< 1400 kp/cm?).

B) ‘Yyixopuos Siaxrouty T: Ipn=Iy, k=5

I, =8lcm* twpoklmwrar T 10 pt Iy, =883 cm!

A= (21 + 1,3 X 5) em?= (21 + 6,5) cm? = 27,5 cm?
wpokUmrret [ 12 u¢ A =29,6 cm?

Exiéyetar T 12 ¢ A=29,6 cm? xal iy =iy =2,45 cm.

8 150 _
b= PR 26 (<100) ol 0=13]
o= “f — 11X 30000 1 pfom? — 1330 kpjem? (< 1400 kpfom?).
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*15.7 Eqpappoyy) tfic pedodov o dia dipckeic OMPopévag papdovg.
Qs BipeAets BAiPopevar paPdol xapoxtnpifovtar ai pdPdor dxei-
vat, af étroiat &rotedoUvTal ik 8Uo pdPdwv cuvbeopévwy peTagl Twv
Sy 81’ &’ edfelag HHAOEWS, SAAK KaT& SioTHLOTX HéCw EAXCPETWV
ouvbtoews f) SikTudoewv. Aloxpivovtan (oyx. 15-7a) 8Uo xapakTn-

7757

i
NAY AN l
2 /]7_] T

|y /v ; i75.75.7
S HE P | =
ly 5 [
Xy. 15.7 a. Zx. 15-7B.

Awpedeis 6iPopevan papdor. Apednys p&Pbos ik ywvioxk®dv AAaou&Twy.
X ...X &wv UAikoU, y ...y &fwv EAelBepos UAikoU.

s

proTikol &foves Tijs Siperols p&Pdou, & &Ewv «UAikoUu» & Biepydpevos
S1& Tév BraTopdv (x ... X) kal & «EAeUbepos UAIkoU», & &Ewv dnAadn
6 kefpevos petalu T&vV Siatopddv, (y ... y).

Tipal ToU ouvTedeoToU Biatopdis k ouviBwv TepirTdotwy Bi-
HEAGY p&PBwv SiSovTanl xaTwTépw:

I JC JC JC IT
icOOKEAT) bv ¢mapfy Sidomnua Iy I+ Ly x 1+
1 cm 109, 109,
k= 4,6 8,2 3,5 1,2 1,0

To ouvohikdv piikos Auyiopou s Tiis SiueroUs p&Pdou Utrodian-
peital pfow Eyxapoiwv ocuvdéoewv kaT& TpdTTOV, BOTE ) AUYNPdTNS
TGV TpokUTITOVTWV £TTl pépous TurudTwy va elvan A < 50. ‘O Auyiopds
o Tpds TOV &fova UAIKoU (X. . .x) Stv EutrodileTon &k TS Tapovcias
1@V Eyxapoiwv ouvdéoewv. ‘ExdoTn pdPdos tAéyyetar xab’ fouTiv
els Auyiopodv el Ti) P&oel ToU prijkous sgx * kai £§ alToU oxnuaTifeTan
) AvympdTns Ax = six [ix mids povadikiis p&Pdou. 'Ex Tiis &vmioToi-
Xou Tipfis Tou @y TpocdiopileTan TO oy .

A& TOV Eheyyov els Avytouov Trepl Tov EAeUBepov UAikoU &ova
(y...y), wptrrel va Angbiy U’ Syiv &1 ai pdPBol péow TV Eyxapoiwv

* JupPoliopol xard DIN 120
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ouvdéoewv oTnpifovton peTaly Twv. *Evraufa & Tfis AuynpdTnTos
Tis peuovwpevns paPdou Ay = syy [iy Kail Tfis AUynpdTNTOS TOU T
patos (ueTafU T@V ouvBéoewv) This p&Bdou A, = sy [l oxnuaTi-

Ceton ) iBeatny AUynpoTns )»i=Vk§+ Al CEx ToU &vTioToiyou
TpoodiopifeTan 1 T&OIS Oy .
‘H uébodos eme§nyeiton dix Tou &kohouBou TrapadelypaTos:

Iapadervypo.

Awpeptis 018np& paPdos unkous 1,3 m, &moTeAoupévn &k BUo yw-
viak&v EAaoudrwv L 75.75. 7 (o). 15-7 B), eopTileTan &1° &Eovikiis
OAITTIKs Suvdpecos 20 Mp. Ta 8Uo ywviokd EAdopata guvBéovtal
ueTafU Teov el TO pEOOV TOU PTjKOUS Twov.

ZnTeiton va EAex By, v ai Tédoeis oy (Auyiouos Tepi TOV &Eova
UAlkoU Xx...Xx) kai oy (Auylopos Trepi TOV €AeUBepov UAIkoU &fova
Y. ..y) elvar pikpdepon Tijs EMTPETTONEVNS TACEWS Gy = 1400 kp /cm?2.

Adoig:

Ex T®v mvdkwy mpoTUTwv EAacudTwv AapBavetcn 81’ Eva
ywviakoy 75-75.7:

A=10,1cm? I =524cm?* ix=228cm, e=2,09cm.

B&oer t@v Tip&dv olrddv mpokUTrTEL @
a= —g— +e= (0,8 +2,09)=2,8% cm,

Iy =2 (Ix + a?A)=2 (52,4 + 2,89% x 10,1) cm*=
=2 (52,4 + 84,3) cm* = 273,4 cm*.
iy = \/21—;\= V%’;:’;_ cm =V13,5 cm = 3,68 cm.
M7kn Auylopou @ sgx = Sky = 130 cm, s =65 cm.
a) Auyiopds Trepl Tov &€ova UAkoU (X ... X):
"Evraifa AappdveTar s ufikos AUYIOHOU TO GUVOAIKOV ufikos

Tis p&Pdou:
Skx 130

lx =—l\—=m=57, Wy = 1,27
B F 20 000 -
Ox =0y, = 1,27 202 kp [em?=

= 1255 kp [em? (<< 1400 kp /em?).

Teyvier) Myyavixy B 17 5.
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B) Auyiouds Tepi Tov EAelBepov YAikou &fova (y...y):

_Sky_ 130___ _Skg_ 65
M=T7=3g =P M= "7

1 [Beactty AuynpoTns elvan :
M= VX?, + 22 =V35,32+ 28,52 = V1246 + 812 = V2058,
).1 = 45,3

Els abriiv dvrioToiyel ouvTteAeoTns Avyicuou w; = 1,18, TrpokU-
Trrel 8¢

oy=1,18

= 28,5,

20 000

503 kp /em?= 1170 kp /em? (< 1400 kp /cm?).




KEDAAAION 16
*TIEPIZTPEQOMENOI AAKTYAIOI KAI AIZKOI

Kata iy mepioTpopnv SaxtuMawy xal Slokwv ) ¢uydkevtpos
Buvauts TpokaAel katerrovioels, ouvetrefa T@GY dtrofwv els pdv Tous
BoxTuMous tugavilovtan pdvov fpeAxuoTikad Tdoels (Eporrropeviked
Téoes), els 5¢ Tous Siokous HeT& T &veu kevTpikiis oriis, dupavifovrar
tparrropevikal xad dxTvikal TéoEIs.

16-1 Aaxtoiroc.

Els xukAikov mepioTpepdpevov SaxkTUAiov (ox. 16-1 a) 1) quys-
KevTpos dUvauis ToU fuloeds Tou lootTal pds:
Z = % I's 0)2,

SitpyeTon d1& ToU kévTpou P&pous Tou S kal dvedapphveTon Yrd T&Y
8Uo Bioropddv A (katd Tés dtolas 18eaTdds &xomn 6 SaxTUAloS), G
fpeAxuoTikn) SUvaps o, - A els &kdotnv Siarounyv, fitor :

m
20; A= - T 2,

‘H u&la dAoxAfipou ToU SokTuMou elvon m=pV=p-2nrr. A
kal ) &xTis ToU kévTpou Pdpous Tou (fuloeos) SaxTuliou loolUTan

. , - -, 2
Tpos THV AkTiva kévTpou Pépous Tou THIKUKAIKOU Té§ou Iy = -
A& TéS Tipds aUTAS TTPOKUTITE :
2r .
206, A=p-mrA - - @ = 2pA (ro)

kal 814 ro=u AapPbveTar TeAKES :

¢, = pu?

’Eqv -Te6f] 1) mepipepikly TayxUTns u els m /s kal | TukvéTs p
els kg /m3, Aappdvetar 1) T&ols o, el N /m2. ‘H &varywyd Tiis Téoeows
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els kp [em? &miTuyxdveTan 81& Sixipéoews Six 9,81 x 104, ’Eav Angbfy
@s P&ols TO TexvikOV oUCTNHa, & TUTOS AcpPdaver THY HOpPNVv :

o'z=lu2

émou: u Tifetan els m /s, g el m /s?, v els kp /m? kol ouvemdds TpokU-
Trrer TO 0 els kp /m2 TIpds &vaywynv Tiis Téoews els kp [em? &ran-
TeiTar Sixipeors Sk 109,

"Omws &k ToU s &vw TUTou elvan Tpopavés, 1| Taols elg Tov
BakTUAlov (8¢’ Soov &moTeAeiTon SASKANPos Ek TOU auTou UAIKOU)
EapTaTan povov £k Tou u?, Evd 1) Emedvela Tiis SixTopfis Tou oUdepiav
gmidpaow Exet & olTis. Zuvemdds 81° avfnoews Tfis SiaToufis Tou
SaxTuAfou Bv peoUTan 1y T&ots, 5161 Kot THY adTh)v dvaAoyiav Tpods
THv afnowv Tiis Siaroufis aEdver xai 1) pala kai f PUYOKEVTpoOs SU-
Vapis.

‘Etroutveos els EkaoTtov UAIKOY, &valdyws Trpods THY EmiTpetToué-
VNV TEOIV KATOTTOVACEWS Tov, QvTioTorXel ula peyioTn émiTpemopévn
TEPIPePIKT TaxUTns. Aid ToUs opovBUdous m.x. loyxUouv:
XuTtooidnpos (SaxTUAlos HeTd Ppayidvev) Umax = 30 &ws 40 m [s.
XutoxdAuy (SaxTUAlos petd Ppayiovev) Umax = 75 m [s.
XdAvy (TAfipns Bloxos) Umax = 110 m/s.

‘O &moderyfels TUTros loyuer Erakpidds uévov ik Tov SaxtUAlov
&mrelpes HikpoU Tréyous, SuvaTal duws v& xpnoipotomndij érions S
SaxkTulous Tremepaopévou Tréyous kabws kai 81k Sioxous peydAns
KEVTPIKTis OTriis. Atv EmiTpémeTan ) XpTiots Tou 81& Sickous mikpds oTriis.

Iapaderypa.
ZnToUvTtan ai S1acT&OES TOU TUUTIGVOU QUYOKEVTPIKOU Siorywo-
ploToU, pé Sedopévas Tas dxolouBous cuvlrkas:
Mé&la mAnpooews 275 kg,
TUpmavov h /D = 0,45,
TEPIPEPIKT TaUTns u =50 m/s,
miecis p =10 kp Jem?,
tmTperopévn TAoIs EpeEAkUopoU EAACHATOS TOU TUNTTGVOU

o, = 1000 kp /em?— 159, Adyw TV dmdv Siaywplopol ToU
UAikoU = 850 kp [cm?.
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MMpémer va- wpoodiopioBouv: ‘H Bidpetpos, & &pibuds oTpopddv
kol TO Tréy0s TOIKWHATOS TOU TUUTIAVOU.

Abaig:

‘H @uydkevtpos BlUvauls Tiis TAnpouons TO TUMTavov pdadns
&okel &l ToU pavdUou Tou TupTdvou Trieotv :

_Z  mre* m(w)® m u?
P="A = 2rth =~ Znh | Vp 2

*Ex Tiis oxéoews aUTiis mpoodiopiletan 6 Syxos Vo Tou Tupmd-

vou. Ak p eis N /m? Aappavera:
_ m u* 275 500 . s

V=1 7= ToxosIxIor X g ™= 0BIm

T& oyAuara 16-1a xai 16-1P Bekviouv THv kaTamwdunowv
TepIoTPEPOpREVLY Ual@dy AdYw QUYOKEVTPOU BUvdlews.

S~
I

Xx. 16-1 Yx. 16-18.

AaxTUA108. Afoxos.

*Ex ToU Syxou ToU kuMvBpou kal Tiis oxéoews h [D = 0,45 Umo-

Aoyileton §) BidueTpos kal TS Typos TOU TupTrGuou:
Vo= D?-h=7 - 045.D?=0353D?,
L s

_ Vr _1/0351
~ ¥V 0,353 ¥V 0,353
_ 60u _ 60x50
~ D 1l-x

‘H karTerrévnolg ToU pavBUou Tou Tuptrdvou &rroTeAeltan x Tiis
T&oews ouveTela :

D m~lm, h=045m,

otp /min = 955 o1p /min.
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I8iag @uyokévTpou Buvapews Tou pavBlou (Téots Soxtuliou)
0z = pu?, xai Tfig QuyokévTpou Buvduews Tis pédns TAnpoEwS

(fowTepikny Tieols) o, =p % ,
G2 = 7,85 X 10° X 502 N /m® = 1962,5 X 10* N /m?= 200 kp /cm?

Gy = 10 X iso kp /em?

Gy + 022 = 200 + % kp /em?= 850 kp [cm?

500

8= 850 — 200

¢cm = 0,77 cm ~ 8 mm.

16 .2 *Teorayts miipns diokoc.

KaTd thv &dkohouBoUoav &mrodei§iv Aappdvovtal U’ Syiv pévov
ai épamrropevikai (EpeAkvoTikal) Téoeis, Sx1 Spos kal of dkrivikal Té-
o€ls, ouveTdds 1) &mrodeiis v elvan dxpifris.

Xy, 16-2.
Katavouty Tév Tdoewv els Slokov perd xevtpikils &riis.

Els tov loomayf] mepioTpepduevov TAfpn Siokov (ox. 16-2)
f| puUyOSkevTpos BUvanis Tou fiufoeds Tou:

m
Z=—rs 0?

2
BitpyeTan 1 ToU kévTpou Pdpous Tiis Emeavelas Tou fjuikukiiou,

T6 drroiov &méxet &md TO KEVTPOV KATA Ty = 3;41‘ r, &vodappdvetat
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5t G peAkvoTikly SUvauis o, - A Ud THs KaTamovoupévns Siccroutis
A =2r.s. *H p&la ShokAfpou ToU Biokou elvar p - V=0p . nrs.

*Ex Tiis looppotrias Suvauewy EreTtat :

O'zA=%l‘s(D2 1 o 2rs=%nrzs . —3471'-032,
1
G‘zzT- pu?,.

omou : u, elvan A TayxuTns &ml Tiis meprpepelas Tou Slokov.

AapBavopévng U’ Syiv Tiis AKTIVIKTS TdoEws, AauPdveTton &vTy
ToU ouvteAeoToU 1 /3 = 0,333 1§ gy 0,4

‘H T&ois elg Tov blokov elvon dTreoadnmoTe onuavTikGds HikpoTE-
pa &md Thv Tdow els TOV SakTUAov. "HOn pia oAU pikpd &1rdy els T
KEVTpov ToU Bfokou dpkel Bik va ai§ndf) GApaTwddds 1) Taots, v ouy-
kploet pds TV Tipny Tns &veu omiis (Emidpaais Tiis EowTepikiis yew-
uetpixiis &vopotopoppias). Els 1o oxfiua 16-2 SeikvieTtan 1 katavopt
T&V Téoewv els BidrpnTov Slokov. ‘H tpamrropeviks) Tdols oy KaTavé-
peTon 8Treds els T& Soyela UTd dowTepikny Trieoty, W@ fy dxTwike Té-
o15 o, undeviletan kal es THY EowTepikNv TEpIépeiav ToU Blokou,

’Eqv 1y Elowots &vTtoxiis ypapfl UTTO THYV yevikiiv popenv:

c=K: pu?

TéTe foyUouv al Tipal (al dmoiar Exouv oTpoyyvAoTroinddi) Sik:
K «ouvTtedeoTis Hopoiis»

SaxTUAlov kad Siokov peyddns omfis 1 2,5
Siokov pé woAU pikpav Sty 0,8 2
Sloxov &veu &mrijs 0,4 1

K < 1 elvon ouvteheoTds perdoews, & dmolos &véyetan els Ty T&-
o Saxtuliou (pu?), vd els TOV «ouvTeAsoThY popefisy > 1 Aau-
B&vetcn o Pdots f Téois ToU mAfpous dlokou (o=0,4 pu?). Tye-
TIKESS TTpds TAS XpnoiuoTroloupévas povadas loxtouv kal dvtouba T&
&vagepbévta Bi& TV TUTOV TOU SoxTuAfou.

Mapaderypa.
Afokos Aeibvoews kaTeokevaopévos &rd UAkov elBikoU Bdpous
v=3,5 kp/em® (§ ukvétnTos p=3,5 kg/dm®) xal &vroxfis el
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¢peAxuopdy o = 50 kp /em?, éxer Siduetpov 0,5 m. Mé Trolov &pifuodv
oTpop&dy JUvaTal V& TIEPICTPEPeTal, Qv O GUVTEAETNS &opaheias
EvavTt KaTaoTpogfis Tou (BioAUoews) Trpémer va iooUTtan pods 5 ;

Adoc:
OgR 50
Cen=—— = 5~ kp fem?2= 10 kp /cm?=9,81 x 10 X 10* N/m2=

=98,1 X 104 N /m2.
Ex THjs oxfotws o=0,4 pug AapPévetan v, = Vo../0,4 p,

98,1 x 104 jpp— B
%=V 0,4x35x% 10° m/[s=V702 m[s=265m/s.
60u, 60 x 26,5 . .
DETD T x 0,5 o1p /min % 1000 otp /min.

16-3 Aiokog iong avroyfic.

Afoxor peyddwv dracTdoswy Siapoppouvtarl Tpds peiwotv Tijs
QuUYokévTpou Buvduews s Siokor Tong &vtoxfis (| oTobepds kaTa-
Tovnoews), SNAadT AemTUvovTtan xaTd THv SievBuvov Tis &kTivos
wpds T& £§w (o). 16-3). Qg mepropifouca THiv diaxTopt)y Tou dlokou

Xy. 16-3.
Alokos fons avToyiis.

KOUTIUAT AauBdveTal tkBeTIke cUVEPTNOIS TOU e i dvTioToiyws Aoya-
P8kt ouvdptnols. ‘H oTabepd T&ols i 6Aov Tou Siokou elvon :

5 05 pux
In s;[sx

2uppavas TTPOs THy GuwTépw ticwaoty Trpémet v& oxnuaTiZeTon
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f] oxéols sy /5 (wdyos el &xTiva X TPOS TO MY 0S €l TO KEvTpov TOU
Siokou). *E&v Bidetan, cs oupBaivel ouvnBws els THv mp&§iv, & T&-
X0s Tiis &wTepikiis oTepdvns (B&ois oxagidiou k.AT.), TéTE Kot
&pxfv UrohoyileTon B1& uy =u, Kai 8y =5, TO EowWTEPIKOV TréyOS
§; Tou Biokov kai &v cuvexela 1) TepaiTépw kaTaToun ToU Slokou ik
Biapopous EvBiapéoous dxtivas x. TO onueiov Kautiis Tiis xapmUAng
Tfis xaTaTopfis eUpioxeTan els TNV Béov x, = Vo [pw?. ’Exel loyuer
8. < 0,65 .

Hapaderypa.

Afoxos &tuooTtpopilov, Adyw Tijs &rouToupéuns Emgavetas orn-
pi€ecxs T&V orapiblwv, Exel els TO &kpov Tou Tayos s, = 17 mm, évéd
1| S1&ueTpds Tou kel elvar D, =500 mm. ‘O Siokos mepioTpépeTan
pt 8000 otp /min, 7 TUKVETNS TOU UAioU Tou Blokou elvar p=7,8
kg [dm3, &vd 7 xaTamévnols dvépyeton eis o= 1500 kp fem?2. *Eqwv &
Bloros Siaxpopewdij s diokos Iong &vtoxfs, Tolov Tpémer v elven T
éyos els THY Béow ToU &fovos TreploTPooTis;

Adog:
Ak 1&g Tipds :
nD,n 0,5 - 8000

u, = m/s=210m/s,

60 60
o= 1500 x 9,81 x 10* N /m?= 147 x 108 N /m?
AapPéveTan :
s 05p-uz _ 0,5x7800x210*
In——=—— =g xie 7

:_‘= et 2 3,22, §=23,22X 17mm % 55 mm.

Kot &védoyov Tpdmov Aaupdverar Six Tuxov x (ox. 16-3) 4
&vutloToryos TepIepikf TaXUTNg Uy Ko 8§ adTfis af Tipad s¢ 81° SAnw
THv Sixrourv.




KE®AAAION 17
*POTIAl ETTIO®ANEIQN

Mpds oupmAfipwoty THs &utoxiis VA&V TapaTifetan TO kepd-
Aatov, els TO dmroiov EgeT&lovTal ai Sidgopol pomal émipaveiidv (oTa-
Tk}, &Bpavelas kal &vTioTdoEws).

Ai gwoian Tiis oTaTikils poTriis kal Tiis pomfis &Spavelas Tpotp-
xovtan & T@v &vTmioTofywy fvwoiddv Tiis ZTamikis kal Auvapikis,
ai émoian cuvbéovTon pé THv p&lav. *Evrauba épapudlovrar ai Ev-
votan arad £1ri yewueTpIkGY oxnuaTwy, UroTifetan 8¢ 61 i ypaupad,
ai gmedvelan kal of Sykol kaAUTrTovTal TATIpWs UTO Suoioudppads
Koraveunuéuns pédns.

17-1 Xtatixn pori}.

‘Yo TOv Spov oTaTikh poTy S cwuaTos (ds mpds onueiov,
&fova i Emimedov) OpileTon TO &bpoioua, TO OToiov TrpokUnTTEl,
v 1y pada &kaoTou onuelov, ToAAaAaciaodt] &l THv &vticToiyov
&méoTaow (&md ToU onueloy, ToU &Eovos ) ToU EmméSou dvagopds)
kal TpooTeBolv SAa T& yivopeva.

Td s dvw &Bpoioua Six pev pepovwptva UAIKE onusia Ekpd-
Letan s S= Y ml, &vd &1’ Sdpotoyevii udlav @s S= [ Idm.

Edv T& &vooTépw HETOPEPBOUV S YEWHETPIKX HOPPOUATA,
TTPOKUTITEL 1) OTATIKT) POTIT)

KQUTTUATS Y pOHUTS tgmeaveias Syxou
[ lds, [UdA, [udv.

*Emreidn Spws 1 oUvoAIkn pala Suvaral v Bewpnbii ovyxevTpwr-
uévn els 16 kévTpov P&pous, | oTaTikty poTrd, Tpétel v& elven Ermriong
fon Tpds:

S=m-[,
&mou: s elvan 1) &rdoTaois Tou kévtpou Pépous &d TO onusiov, ToOV
&fova i TO EmimeSov, g TPOS TO dMoiov TpéTEl VX oYNuaTIcBT 1)
oraTikfy potrr. TO alrd loyver kxal Sid Tov Trpocdiopiopdy Tou kév-
Tpou P&pouUs THALXTOS KAUTIVATS, Emipaveias fi oduartos.
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2UveTrdds :

S=m .= [ldm fj, & &vtl Tfis pdlns Tebfi T6 &véhoyov Tpds
aUThv pfikos f) 1) Emedvela fi & Syxos:

S=s.lk=flds, S=A-.l;=[IldA, S=V .= [IdV.
AidoToois:  (pfikos)? (ufikos)® (ufjkos)*

Al oxtoars aiTal BUvavTan va xpnoipotoinfolv Trpds wpoodio-
propov Tijs &mooTdoews Iy kai xaT& ouvémelav Tis 9foews ToU kév-
Tpovu Pdpous, dtav slvan yvwoTth 1 p&la (ToU Tufuaros Tis kapy-
Ang, THs émeaveias fi Tou Syxou). 'E&v mpémel va oxnuaTiodf T.y.
) oTaTikhy poTrd) Emavelas ds Tpods Eva &Eova oUTTHHATOS CUVTETA-
Yuévov, Ekepdletar s £6fis:

Sxy=A-ys=fydA @ Sy=A.x=/[xdA

& Té&v dmolwv TpocdiopifovTan al ouvTeTaryHéval TOU kévTpou Bépous
This émeaveias.

‘O oynuaTiopds Tis oTaTikils poTriis ds wpos &fova Siepydpevov
Bi& ToU kévTpou Pépous, tmaidh ) dvTioToiyos &mécTacis ToU Kév-
Tpou Bdpous &md Tov &fova elvon 0, d8nyel Emions s oTaTikyv
pomiiv S=0.

’Edv oynuomiodf] ) oraTiki) potrh Sykou s mpds Eva kuplov
EmrieSov TpiafovikoU oUGTALATOS CUVTETCY VY, AauPveTat:

Sy:=[xdV=V %, Sxup=[ydV=V.y,,
Sxy=[2dV=V -1z,

& Tév dmofwv StvaTtal v& Tpoodiopiodi] Td xkévTpov Ppous ToU
oWPOTOS.

*Edv 16 odua elvan cuppeTpikov s Tpos &fova, & &fwv Tepiéyer
TO kévtpov Pépous kal ouveTrdds, els THv TepimTwo Ty, &pkel
& Trpocdiopiopds wds uévov CUVTETAYpEVNS ToU kévTpou Bdpous.
Av tpapuoyiis Tis oTaTikiis pomriis SvavTan v& Angbolv émiong T
els ToV Tépov A Ypnoipomoindévta «Bewpruata Tou Guldiny, T&
dmoia tpapudiovtan 81 Empaveias kol owpaTa & TEpIoTPORTS.

Emeidh | ndla els &va TIEPICTPEPOHEVOY YEWUETPIKOV oY fjuar
(Tufjpo kaptrUAns fy Emeavelag) SuvaTan v Bewpnbii ouykevTpwutvn
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els 76 kévTpov Papous Tiis kapmUAns A Tiis Emeaveias (els &récTacty
¥s &d Tou &€ovos TepIoTPOPTiS), TIpETEL TS Yivdpevov Tiis Siadpo-
ufis Tou kévTpou Pdpous i TO pfjkos TOU TEPICTPEPOUEVOU TUT|BOTOS

KQUTTUANS § v& {ooUTon Trpods Thv Emgdveiav, 1) éTrola Tpory porTikéds
BnuioupyeiTan Bi& TepICTPOPTis Tiis KoUTTUARS:

2nys - s ="Eme.

‘H Siabpoun Tou kévtpou Bdpous éml TO EuPadov THS TepIoTPE-
qoutvns Empaveias A looutan Tpds TOV Sykov, & OTrolos TTEOKUTITEL
S1& TepioTpogfis THs &v Adyw Empaveias:

2mys - A=V

17 -2 Port &dépaveiag tmoaveiog.

a) ‘Opioucg t7ic pomiic ddpaveiag.

*Ev &vTiféoer Trpds THY oTaTikfv poTry, els THY potrv &bpaveias
ai &mooTdotls &k Tou TdAov A Tou &Govos dvagopds UyouvTar elg
T TeTpdywvov (devtegofdBuios gomrj). Zuvemdds elvan:

—1 porrh) &bpavelas pddng*

J=[Pldm=m i

—xal 1| pomd} &8paveias Empaveias:

I=[12dA=A it

(ArdoTaots: Mfjkos els Ty TeTdpTny Svoguv).

‘O oxnuaTiopds T@Y TUTTWV &utoyfis did kéupv kal oTpéyiv
kad T&OV TUTTWY 81& T&S Tapauoppwotls, 6dnyel els THv eoaywyv
1@V pomddy &Bpavelas Empaveaiddv. Els ToUs TUmous dvroxfis elodye-
Ton &xdun 1) poTt AVTIOTAOEWS.

B) ’Axtic ddpaveiag.

"Orws T kévtpov Pépous elvar 16 onuelov Ekelvo, els TO dtroiov,
t&v Becopnbij f) SAIKN Emipdveia ouykevTpwpévr, EXel THY aUTHV oTa-

* TeAlg 82.
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TIKNW poTrry, 6trws ot 1) 81 f) Emedveia, Eror kad ) ductis &8pa-
velag elven ) dméoTaois éxeivn, els Thy dmrolaw, Eav Bewpndii Emp&-
VEIX GUYKEVTpoopET, EXEl THY T potrfiy &Bpaveias &g 1 Tpayua-
TIKN émedvela.

*AvaAdyws Tpods TV poTrfiv &Bpavelas pdldns, foyve dvtalifa:

. = . |
I=A.12 = —_—
n 1 VA

y) Abovixn) xal molixy) pomn) Gdpavelag.

*Edw eis Tov TUmov I = [ I2d A eloayBolv ol &rooTdoeis T&v Sia-
Popwv oToryeicv dA &md Evos &Eovos, TpokUTrTE 1y poTry &Spaveiag

Lx. 172 a.
Potry &Spaveias uadns xal Emeaveias.

s mpods &ova (I, Iy ). E&v Angbouv ai &mooTdoeis &rd dva onueiov,
TrpokUTITEl | TOAIKT pomh &bpavelas (Ip) (ox. 17-2 ).

ZUBQWOV®S TTPOS TOV SpIoHOV:

Iy=[y3dA, I,=/x%A, p=Jr}dA.

*ETre1dn): 2= x%4 y?
Ereton &11: [r2dA = [ (x2+ y?%) dA = [x23dA 4+ [y2dA.

*Htol TroAikfy potrf) &bpaveias &mipaveias s pds onpeiov O
elvan révroTe TS &Bpolopa T&Y pomrdv &bpavelas & Tpds Slo kabi-
Tous &Eovas:

=T+,

6) Oeddonua tot Steiner.
Avaddyws Tpods TV potriiv &dpavelas ualns* ioxver évtatba:
I,=1,4 2a S, + a%A.

* 3eAls 79.
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’Eqv 6 &Ewv 1 SitpyeTon Six Tou kévtpou Pdpous, TéTe S; =0
xal dog &k ToUToU TTpOoKUTITE! ©

Ii =15+ Ac?

‘H potrty &Spavelas s Tpos kevTpoPapikdy &fova slvan #) pikpo-
Tépa Tr&ons GAANS Qs TPOS TTapdAAnAov &fova, & droios Bev BitpyeTan
&md 1O KévTpov Papous.

’Eqv 1ebf] 1) &pxN TOU OUCTNHATOS CUVTETXYHEVGWVY &l TOU xév-
Tpov Pépous THis Emeaveias xal s &foves ocuvTeTarynévwv Angdouv
kevTpoPapikol &oves, TOTe T& Iy kai Iy elvan TauToypdvws potrai &&pa-
velag dos TTpds Tous kevTpoPapikols &Eovas.

e) Ponai adpaveias anAav diatoudr.

Ilapadeiypara.

1. ’Opfoycwvikt) Siatous.

ZnTeiTan & TPooSioplopds TV pomrédy &Bpavelas s TTPoOs ToUs
&€ovas x kai y, ol éTroiol cupTriTToUV TrPdS KevTpoPapikous &Eovas,
Tfis TroAIkiis poTris &Bpaveias s TPods TO kévTpov Pdpous kabdos Ei-
ons Tiis poTriis &dpaveias s mpds THY eUbelav P&oews Tiis SiaToudis.

A& yprioews TGV ocupPéAwv Tou oynuaTos 17-2 B 1) potrny &Spa-
vetag s pds TOV &Eova TGV x (kevTpoPapikos &fwv) kail Sik dA =
= bdy elvat :

+h/e h/e y3 h/g 2 he
Ix=fy2dA=fy2de=2Bfyzdy=2[3— — < g,
. —h/s 0 3 378
CUVETTGS :
_Bh"(__ i) DA YEoC - _hB"(_ BZ)
Ix—v =A ) dvaAoyws: Iy = 75 =A -

‘H mohikf) pom &Spavelas dog pods TO kévTpov Pdpous elvar:
h 2
Ip:lx—"ly:—% (h?+p*) =A d

12
(&v d 1) Srorywvios Tou Spoywviou).
‘H potrt) &Bpavetas s pos THv eubeiav Tiis Pdoews THs SiaToptis
(&Ewv 1...1) happdvetan &1’ épapuoyiis Tou Bewpriuatos ToU Steiner:
h )2 h? h? h?  ph?

I*=IX+A(7 A tAgT=Ag =3
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Zuvetrdds abT) elvan Tégoapas gopds peyaduTtépa &mrd ThHy potriy
&Bpavelas g TPOs TOV TTapdAANASGY Tns KevTpoPapikdv &fova. Al
abral &epdoels, OTws els THY Spboywvikv SiaToufv, TpokUTTTOUY
gmiong Si1x Tas pomds &Spavelas SiaTopdv oxnHaTOS TapaAAnAo-
Ypdupov.

2. Aaxtuhioadhs kal kukAikd Siatops.

*Evtatfa elvan edkoAdTepov va& Trpocdiopiotf kard mp&dTov
ToAikhy porry &Bpavelas (ox. 17-2y).

Ex. 17.2 8. Ty, 17-2 4.
*OpBoywvikt) SiaTopr. AaxTuAioedns Siatopry.

‘Qs oToiyaiddns Emedveiar bcdéyetar SoxTUAIos dKTivos r kal
méyous dr, ftor Emeaveias dA = 2nrdr.
Ta

I,=[r2dA= 1% 2nedr=27% [r3dr=2n ——
Ty Ty 4 T

L=— (ri-r) A L= (D-d9.

A Tov AP kUKAov (1 = 0) loyUer

I — nra _ nd*
P2 32
Noyw Tiis els TOv wixAov UpioTapévng mAfipous cuppeTpias:
I, =1,=1,/2, # s mpds BidpeTpov pomry &Bpavelas TrpokUmrres:
1, _
2, 64-
Mpopavéds ai &kTives &bpaveias elvon Sidpopor Six THY oAk
kot Thv &oviktyy potiv &dpavelas. Ak Thv ds Tpds &Eova Thy Bid-
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HETPOV TOU KUXAou poTrfiv &Bpaveias Tou elvat:

i_VIx_Vnd4_ 4 4
*“V AV 64 nd® 4

B1& TV oAk poTriv &Spavelas ToU kUKAOU g TTpds TO KEVTpOV Tou
(&mwedn I, =2 Iy), wpokUTrTeL:

i, = Jp _ d V2.
A 4
ot) Porai ddpaveiag owbétwy Siatoudv.
*Ex ToU TUtOoU 81& TOV BakTUAlov kai TOV KUKAOV cuvdyeTal, 8Tt
al pomrad &8pavelas Suvavrarl v& mpooTedouv kai va dpaipefouv. Qg

¢ TouTou elvan Trpopavés, &t kT aUTOV TOV TPOTTOV SUvaTon v yivn
6 Utrohoytouds TV pomr@dy &Bpavefas ouvbéTwy SiaTouddv.

£y. 17-2 6.
SUvBeTtor Siaxtopad.

‘H &Bporors (ShokAfipwots) Ix= [ y2dA (ox. 17-28) elvan du-
vatov v Ektelvetan ke’ &pyfv els THv Emedveiav A, xal év ouveyela

elg THV Ay
Ix= Iix+ sz"l‘ e

TpotUmroTiBeTan PePaicos 511 SAan aif pomai &Spaveias dvagpépovtar
els Tov adrov &fova. ZuvniBuws elvar yvwoTal af porai &Spaveias Tédv
HEPIKGIY ETTIPOVEIGV s TrPds Tous kevTpofupikols &Eovds Twv, dmdte
Tij Ponfeia ToU BewpripaTos ToU Steiner AauPavetar:

»

L=Ig+Aaf +lo+Aai+... A
Li=Ig+Io+ ... +A10f+A05+ ...

Mapadeiypata.

1. Awaxrouny T (ox. 17-2¢).

ZnTetton & mpooBiopionds Tiis porrfis &Bpavelas d Tpds TOV
kevTpoPapikdy &fova s ... s.
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fTpds ToUTo Trpémel vi Tpoadiopiodii kat’ &pyds | Béots edrrol
ToU kevTpoPapikou &fovos, Tpdyua TO dmolov EmTuyy&veTtal péow
TGV OTATIKGV POTIQV :

Ay + Agye= (A + Ap) s -

A& A, =20cm? A, =20cm? A=40cm? y,=5cm,y,=11 cm
AcpBaveTar:

Ay Ay, 20x5+20x11 320 .

Ys = A TA, 20 em = —& cm =8 cm.

Av pappoyfis Tou BewprjuaTos Tou Steiner AapPdveta:

L=l + Ay of + Lo+ Ay 0,
Smou: o, = (11 -8)em=3cm, a,=(8—5)cm=3cm.

3
IS=(101+2 +20 X 32+ﬂ+20x32)cm4=
= (6,7 + 180+ 166,7 + 180) cm?,
I =533,4 cm*.
hhl-m l
////I///% §
g §_, )
[ | —A,
S ,
, S
§ sof-—-— - —— - —" — -5 |h
LN -
——'2!:m 2 L—dv
|
Xy 17-2 €. Xx. 17-2 o
Aiwaropn T. Tporreloeidis Sratoud.

2. Tpameloeidtis Siaropn (ox. 17-20T).
To Tpaméfiov ywplleTon els éva Tpiywvov kal va TapaAAnAs-
Ypauuov katd ToV Elg TO oxipa elkovifouevoy TpOTTOV.
‘H 6to1s ToU kevtpoPaptkou &Eovos eUploxeTon B1° Epapuoyiig
TGV oTaTIKGY poTrdv s EEfs:
h (a+2B)
A N CENO)

Teyvinsy Myyavixn B’ 18 ;
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xai 81’ Epapuoyiis Tou Bewpniuatos Tou Steiner TpokUTrTel 1) poTrd)
&Spaveias ToU Tpamelioy dx wpds TV TapdAAnAov Tpds Tds Paoes
kevTpoPapikev &ova:
| h® Bi+6BB+ 68t
36 B+ 2B

‘Qs tugaiveron & Tiis TEAsuTadas EkppdoEws Tiis poTriis &Spaveias
S1& oxeTikGds &mAds SiarTopds, ai TrpoxUTrTovc &vaAuTikal oyéoeis
yivovTtat 1181 ToAUTAOKOL. A1k TOUTO €l§ TTarpopoiag TEPITTTWOELS TTPO-
TipGTan 1) Epappoyn ypapikdv pebddwv.

L) Toaguxds mpoodiogioucs pondy ddpaveias (xara Mohr).

Tpds Tpoodiopioudy Tév poTrdv &Speavelas dravovioTwy SiaToudv
XpnotuoToloUvTal Kuplws ypagikal ptdodor. 'Evraida wepty pdoeTan 1)
uébodos Tou Mohr kai pdAiora &l oyeTinGds kavovikiis uopefis Siecrouts,
8161 Eron EmiTpéTreTon eUKOAWs &piBunTikn maAfbevots (ox. 17-2 0).

10 & —o

m y

F S122emt

- Fom Fyp= R x 200m?
,' }; ‘tas f, = Ecm?
t \ fy, Fo * l6em?

'y
Xx. 17-28.
Tpagikds Tpoobiopiouds potriis &bpavelas tmeavelas kard Mohr.

o flpapuanva:’ daxcrasets
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‘H tmedveia F Tiis Siaxropiis Siaporpdletan els Awpldas (Bvratida
&md 1 Ewg 10) 81" elberddv TapaAAfiwv Tpds TOV KevTpoPapikoy
&Eova, dos mpds ToV dtrolov InTelTan 1§y potrhy &Bpovelas. *Ev ouvexela
TO EpPadov tkdoTns Awpidos F; &g Fyp &yetan dog eUblUypaupov Tui}-
ua Uo kérrolav kA lpoxa, &l ebefas TrapaAAfiAou TS TOV dv Adyw
&gova. Ta épBada F, Ews F,, TopioTouv Suvdpuers, dos kol kard Tdv

Ypa@ikov Tpoadioplopdy ToU kévTpou Bapous*, al dtroian Epapudlov-

Tan els T kévTpa P&pous TGV AwpiBwv. Qs TéAog AapBavetar onueiov
O ¢ls &mwéoTacw H = F [2 &mo Tijs ebbelas, £ ool &yovtan ol Tro-
Awai &xtives kai &v ouvexela yapdooetan 16 oyooToAbywvov.

Ex Tfis dpoiotnTOS TGV Blorypapmobivtwv Tprydvwy, els T
oxowoToAUywvov Kal 1o SuvauomoAUywvoy, &koloubei:

T . e P2 .U . x  HRT_ Fax, _ Fax,
23 :x;=23: H=F;: F[2 1§ 23_}_‘,/2 _2._F_.
‘Eropévads 16 EuPaddv Tou Tprycdvou elvau:
1 T 1 Faxa . F3x§
A3=TX3'23 ——2—X3'2——F ———F

xal kat' dxoloudlav:
F3X§ = A3 . F.
Emeid Six t& Umdroima Tplywva mpokimTowy &vticTolyol
OXECELS, TTPOKUTITEL
Fixf+ Fox24 Foxi4 . =M+ A+ Ayt ) F
SFx2=1, Ay +Aq
‘H tmigpdveia A oxnuatiZetan petau Tou oxovomoAvyovou xai
Tfis wpwy™s kal Tiis TEAeuTalas TAEUpds alTou, Evdd 1) Emedvel Aq
oxnuaTiletan #rmrions petafy TGV 8Uo ToUTwv TAsUp&Y kal Tis xaTa-
kopUgou yy (Tpiywvov mo’10").
ZuveTdds 1) potry &Bpavelas s Tpos TOV &ova y ... y elvan:
I,=(Ap +Aq)F.
‘H porrfy &Bpavelas s mpds TOV KevTpoPapikdv &fova s ... 8
looUrtau, ocuppdves Tpds TS Becdpnua Tou Steiner, wpds:
Io=I,—Fx;.

* A& tév Adyov alrdy §eAéyn & ouuPolionds TV Emeaveaiddy Tiis Siatopds
B1& 100 F kal &V Emigaveiédv ToU Siaypduparos Stk ToU A.



276

‘H 6éo1s Tou kevTpoPapikou &ovos AapPéveTar Sik Tou onueiou
Topfis m TGV SUo &kpalwv TAeUp&Y ToU oxoomoAvywvou. ‘H &wé-
oTaois Tou &md Tou &fovos TRV x elvan xg kai SUvaTtan va tkppacti
B’ &TAfis YEWPETPIKTS OXECEWS.

"Ex Tfis dpo1oTnTos TGV Tprywvwy mo’l0” kai 0o0l0, T& émrola
oxnuaTifovtai UTd T&Y TMOAIKGY GKTIVwY 8y Kal 8,4, ETTETAI

0’10 ol0 F AT
P _—/-2—=2 kal 0’10 =2x; .

2UVETTQS: Ag=—F010" - x;= x_f kad:

2
Is=(Ap+x2)F—Fx: # IL=A,-F.
Potr) &8pavelas=émepdveia oxovoToAvywvou X Emedveia SiaxTopiis.

’Eav &m8iwxeTton & mpoodloplopds Tis poTriis &dpavefas s Tpos

Tov apdAAnAov &ova aa, aUTT) TpokUTITEl &k Tiis OXéoEWS:
.= (Ap+A.) - F.

Klipaxeg.

’Edv A cm [em elvon 1) kATpa§ pnkdv Tiis oxediaobelons Emepa-
velag (dme1dn Tooov TO Uwos doov xai TO TA&TOS THis émipavelas po-
&Y aE&vouv peT& Tou A), 1) KATpal Tiis émpavelas TV pomddv elvan
A2 cm? [cm?. ‘Etropéveos AaupéveTon:

l,=A%A,-F

*Eav 1) Emgdveia rapioTaTon Yo oplkpuvoty, TéTEX > 1, t&v 68
oyedidleTon Uro peyébuvoiy (&5 X TG okagidia oTpoPidov), ToTE
A < 1. ’Ev wéon Tmeprmtoel, F glvon 16 duPadov Tiis mporyparTikiis
¢mpavelas Tiis Siaroutis.

Hapaderypa.

‘H tmgdveia Tou oxfiuaTos 172 oxedidleron Umd kApoka 1:2,
ouveTt®ds TibeTon A = 2.

Tporynamixov éuPadov Tiis Emigavelas Tiis Sioropfis F = 122 cm?2.

"Eppadov Tou oyowotmoAuywvou katd T6 oxédiov Ap= 11 cm?
(oxnuaTiobiv ék Tou dbpoiouaTos TGV uécwv ypauuddy Tév Tpaeliwv).

Adoug:

Ig=2%. A, - F=4x 11 x 122 cm®= 5368 cm*.
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"EAeyyxos S1& Tiis &voduTikiis 6800.

‘H 8tots ToU kevTpoPapikoU &fovos elvat X =55 mm & Tis Be-
£1a5 xai 45 mm &k Tiis &pioTepds &xufis, cuvetrdds 60 mm &k ToU kév-
Tpov Bépous Tiis tmgavelas (Fy + F,), 90 mm & ToU kévTpou P&pous
Tfis tmeavelas (Fo+ Fyp) x.0.k.

Zupgves Tpds TO Bewpnpa Tou Steiner elvai:

Iy=XFx?=
3 3

Iy = (1804 2160 + 250 4 120 4 43 + 2592) cm* = 5345 cm*.

1) Pomal adpavelag w¢ mpog tvydvras xevrpofapixods dfovag.
Eis T& péypr ToUude apadelypaTa toynuatiobnoav katd kavéva
al potral &Bpavelag dos TPos xapoxTnpioTIKOUS KevTpoPapikols &Eo-
vas (&oves T@V x A T&V y). Twpa 8& Urohoyiodi # potrd) &8pavelas
@s Tpos TOV &fova u, ouaTHNATOS ouvTETayuévay (U, v), & dtroios
oxnuoaTtiler perd ToU &fovos TGV x ywviav a.
— AvoduTikal oyéosis.
Mé Tous cupPoAiopols Tou oxriuaTos 17-2 1 loyver:
I, = [ vidA.
A&k v=y ovwwa—xnpa BideTau
I.= [ (y? ovva — 2xy nua cova -+ x2 nu2a) dA,
I, =ovvia [ y2dA — nu 2a [ xydA 4 np?a [ x2dA.
Nt e, Nt
Ix Ly Iy
T& Tpla SAokAnpwpaTa onuaivouv :
[y%dA =1; Ty pomiy &Bpaveias s wpds Tov &fova TGV x,
[ xydA = I;y THV @uydxevroov gonny *
[ x¥A =1y Tiv pomrtiv &Bpavelas ds pods TOV &fova T&V y.
ZUVETTEOS:

I, = Ix oovla — Iy npu 2a 4 Iy npla

* Kaheltan dmrlons «ywodpevov &Spavelass | xal «potrd) txrpotrijse.
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'Eqv ¢ &fwv x 1) & y elvan kel &§wv ouppetpias ToU oxfuaTos,
ToT1E Iy =0, 81671 Biv UploTaTanl puyokevTpos poTh s Tpos &fova
ovupeTtplas, S1& ToV didAouBov Adyov: *Eqv mr.x. & &Ewv TéV y elven
kal &Ewv ouppetplas, TéTe €lg EkdoTny GeTikty Tipnv 4 X &vTioToiyel
ula fon &pvnTikh) Tiwh — x kad T ywopeva 4 xy kal — xy &AAnAo-
avaipouvTal. Els ety T TrepimTwo § ds dvw oxéors &mAoTolei-
Tat lg Tv:

[y = Ix oov?a 4 Iy npula.

v

a
Xy 17-286.

TTpooBioptouds Tiis porriis &Spavelas Te-
Tpaywvov, is Tpds THY Siaydvidy Tou.

Zxnuamopds potrédv &8pavelas s
Tpds TUYdVTa &Eova.

ITapG&devypa.

ZnTeitan 6 Tpoadiopiopds Ths potris &Bpavelas TeTpaywvou &
pds THY Sraxywvidv Tou. ‘O Umoloyiouds mpémer va yivn &1 épap-
poyfis Tou ds &ve TUTTOU (0Y. 17-2 8).

a=45°, nua=ovva=1/Y2=0,707, tmions & I, =1, =a*/12.
Bdoer 1év dvwTépwd AapPaveTal:
=% Ly 1 e
12 2 12 2 127

SnAadt) tooUtan mpds Iy kal Iy.

*"E&v kavels &mrd Tous kabéTous ueTafy Twv kevTpoPapikous &Eovas
x kad y 8t elven kot &Ewv ouppeTplas, TéTE 6& TrpéTrEl V& UTroAoy1061]
kal #) uydkevTpos potr|. TTpds drAoTroinoiv alrTou ToU UTroAoy1oHoU
SUvaTa Emlons va ylvn ypfiots Tou &Ti éxeivan ol émgdvelat, ai dmoian
elvon SioreTarypévar ouMpETPIKGS dos Tpos Tov &fova x fi Tov y, Stv
Aaupéuouv pépos els TOV oxnHaTiopov Tfis QuUYokévTpou poTriis. Ak
™V el§ Tov oyxfjue 17-21 elkovifopévny Siatoptv Emipdveian Tou el-
Bous arrou elven al A kol A’} kaoxs kad of A, xal A'y. Ko’ dxoAou-
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6lav 1) puyodkevTpos potry 81° SASKANpov THY SiaxTtoutiv Slvartan v
Utrohoyio8ij &k ToU TUTTOU:
Iy = X3¥3A3 + Xy4A,

Els mAfov mepimmAdxous Bratouds elvan okémipos 1) oxedlaots Tiis
Sraropfis kal &VTIKATOTTPIKGS s Tpds BUo petafl Twv kabéTous
A TA A
s

Xyx. 17-2 v
TTpoaBiopiouds guyokévtpou porriis.

kevTpoPapikols &Eovas. Mévov T& TpfjuaTa kelva Tiis Siortopdis, T&
émoia Btv EmikaAUTTovTal UMd TV KATOTTPIKGY elkdvev o,
Aappévovtar Bi& Tov UroAoyiouov Tiis puyokévTpou poTriis.

‘H yv&ois Tiis puyoxévTpou poTriis Siatoufis &dmrauTteiTal .. kard
TOV 81& Tiis peddSou ToU Mohr Tpocdiopiopdv T&Y kuplwy &Eévewv
&Spavelas Tiis Siatopfis &k TV pomddv &dpavelas Iy, Iyxal Tijs Qu-
Yoxévtpou porris Ixy (BA. oeAiba 281).

Av &aotov onuelov Tiis Siatopfis ol xdpior dfoves ddgavelac
elvan SUo (& xai n). Of &foves arrol BitpxovTan Si& ToU v Adyw om-
Heiov, elvan kéBeTor ueTall Twv Kad 1) potrt) &Bpavelas AapBdver ds pds
Tov &va THy peyloTny, kal ds Tpds TOov &Adov THv EAayloTny Tiugv
Tns. Al ds Trpds Tous &Eovas alTols oxnuaTiiopevar potral &Spaveiag
KaAoUvTton xdguae gonal adpavelag (Ig, I, ) 81 16 onueiov &vagopds
O (otvnBes onueiov &vagopds: Td KévTpov Bdpous Tiis Siarropds).

*Emriong < Trpds Tous kuplous &fovas &bpavelas 1) quydkevtpos
potrd) looUten Tpds 0, fitot Iy ,=0. Zuvewds BSuvartar v& UmoAo-
Yo ) por| &Spavelas s mpods ToV &ova u (6 émoios oxnuaTiZe
Ywviav a x5 wpds Tév &fova £) povov & Tév xuplwv pordv &Bpa-
Velag, Pdoer Tiis:

Iy =I; ovvia + I, nuta
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Oi &Goves ouppetpias elvan avToTe Kai KUp1or &Goves &Spaveias,
X1 Suws Kai &VTIOTPOPS:
Iapadeiypata.

1. AiaTopt) loookeAoUs ywviakou EA&ouaTos.
*Ek Trivaxos mpoTUTrwy EAaopdTov AauBdvovTtal Sid TO ywviokov

E\aopa T& &kdrouba peytbn 200X 200x 20 (ox. 17-21ax):
Iy =1, =2850 cm?¢,

I = 4540 cm?,
I, = 1160 cm®.
I kad I, elvan af kUplat potrad &bpaveias (ueyioTn xai édayiorn).
b Y
\ D)
%
n 9 h ¢ % $
\g x '// @ x
a4S°
x d x g/é
¢ 2777 /A
7l N\ \n
S
Ex. 17-2a. Ty, 1721,
KUpio1 &Eoves &bpavelas Sraro- Kipio1 &Eoves &Bpavelag S1arto-
uiis ywwviakou lcookelous. ufis &vioCooKEAOUS ywVIAKOU.

Ol x kal y 8tv elvan Evtaiba &Eoves cuppeTplas. Movov & kUpios
&Ewv &Spavelas & elvon kal &Ewv auppeTplas, véd & &ANog kUpros &Ewv
&Bpavelag n Bty elvan.

ZInTeiton & Utrohoyiopds Tiis potriis &dpavelas dg pds Tov &ova
x (moU oynuaTiler ywviav 45° ds wpos Tov &fova E) &l Ti] Pdoer
TV TIpGY Igkad I, :

Iy=Ix=1I; ovvia+ I, npla=

= (4540 X % + 1160 X %) cmt = @ cm? = 2850 cm*.

2. Awaxtopn) AvicookeAoUs ywviakoU EA&GUATOS.
’Ex rivakos mpoTimwv EAaopdTwy Aappdvovtal T& &kdAouba

peyén Si&x T L 120x80% 10 (ox. 17-2 1B):
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Ix=276 cm*, 1,=98,4 cm*.
[ =318 cm* (peylorn),
I, =56,1 cm* (BAayioTn).
‘H 6tors T@dv &Eovwv bpileton & Tiis ep a = 0,438.
Els v v epa = 0,438 &vrioToryouv npa = 0,401, cvva =
=0,916.
Iy = (318 x 0,839 + 56,1 X 0,161) cm4= (267 + 9) cm*= 276 cm4.

— 0 wvxlog 00 Mohr bia ponag ddpaveiag.

"Edv elvan yvwoTai ai potrai &8pavetas Iy, Iy, kai 1) &vrloToiyos
PuUyOkevTpos potrty Ixy, G5 TPOS TUXOV Opboywviov cUoTtnua &Edvwv
HE &pyfv TO xévTpov Pdpous, TéTE elvan SuvaTdv, &1° Epapuoyfis Tou
KUkAou ToU Mohr, v& TpooBiopiofolv ypagikéds ol kupiot &oves
&Bpavelas kal al &vrioToryor kiptan porrai &Spavelas (ox. 17-2 1y).

Tyx. 17-2 vy.
‘O xUxAos ToU Mohr 81& potras &Bpavefas.

"Eml ToU &fovos Tév y AauPdvercn Tufipa icov mpos Iy 41, .
Mé 16 Tpfipa aiTd d SidpeTpov Xapd&ooeTan kUKAOS, & dvopagduevos
x¥xlog ddgavelas. "Ex ToU Trépatos ToU TufpaTos Iy &yeron kabétos
Tpds aUTd Tpfjpa pfkous Ixy (R&v Ixy elvon eTikdv, Trpds 1o Befidv
Tou &fovos TGV y, EAAws Trpds TO &pioTepdv). To Trépas T ToU Tud-
Batos TouTou elvan Td kévtpov &bpavelas. ‘H 8i1& ToU onpefou T Sik-
HETPOS TOU KUKAOU Tépvel THY Trepipépeidv Tou els T& onpeia A kal B,
ik T@v dmolwv Bikpyovtan ol kUpior &foves &Bpavelas. TO Tufina
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AT =I; (= Imax), v&® 16 Tufiue BT =1, (= Ippn). A& 0o Tuyov-
Tas, kabétous peTaly Twv, &fovas u kal v pt onueia Topfis pETE T
Tepigepelas Tou kixAov, T& E kal F, AapupavovTat, 81k Tiis &k Tou T &l
Thv Siduetpov EF kabérou, al pomral &Spavelas I, (=EG), I, (=FG)
kal # puyodkevtpos potrt) Iy, (= TG).

‘O 1pds TOV u owlvyne &§wv w BitpyeTan Bi Tou Beutépou on-
uefou Toufis H Tiis Tepigepeias Tou kixAou kol Tiis ebbelas Tfis Siep-
Youévns di1& Tou xkévtpou &dpavelas T xal Tou orpeiou E. Avo &foves
xoAouvTanr ouluyels, Eav O1° aUTous ) QuydkevTpos potd) looUTtan
pds 0 (16 T &l Tiis EH). Of povadikol ouluyels &Eoves, ol dmoior
TéuvovTan kabéTws, elvan ol kUpior &foves &dpavelas (o T &l Tijs AB).

—EMewpig adpavelag, xevrounn) Eddewpis adpavelag.

’E&v 81& Tou onpefou O &yfouv &Soves u oxnuatifovTes ywvias a
Tpds TOV &fova TGV X Kal &’ arT@v An@douv Tufpata p=k /Vfu—,
T& TépaTa TV TUnudTwy abTdv kelvtan &l EAAelyews, THs AAei-
yewe ddpavelag.

- "Av AngBouv s Pdois ol kUpior &foves &Bpavelas, oupgvas TTpods
T& Tponyndivra, TrpOKUTITEL
Iy = I oov2a + I, nua.

*E&v els T s &vw oytow Tebij ovva=§/p, npa=mn/p, Aau-
péveran 1) &§lowols EAAelpews:
k=1 - 2+ 1, - 0%
Ar eloaywyfis Tiis dxTivos &Spavelas i2 = I JA TrpoxiTrTEl TrEpa-
Tépw :

2 a
M=ARE4ARN A ot =L
Ai? Aij
Av &doyiis ToU k Brot, dote k=VA - ig - i,, TpokUmrTer 4 EE(-
owois pds 181alovong EAAelpews, ToU els Ty mepiTTwow xaTd THY
dmolav Td onueiov O cuptritrTel pt 16 Kévtpov Pdpous Tiis Siarroufis,
Sdvoudletan xevrounn) EAdepes ddpavelag. *Ex Tiis E§iowoedds Tngs:

g2 n?
B T |
i2 + i

owvdyetal 8T T& pkn TGV kuplwv fiutaévwy Tiis EAAelyews (kelpever
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&nl Tév kuplwv &Eévwv &dpavefas € kal 1) loolvtan Tpds Tas &xTivas
&Spavelas dvTioTolxws i, kad Ig .

"Av &y 81} tpatrTopsun t els THY EAAsiyy, TToU v& Téuvn TOV &fova
£ Umd ywviav B, 1) &méoTacis Tng &wd Thv Tpds adThv TapdAAniov
SiqpeTpov Tijs ENAelpews fooUTon pé T, ds Tpds THYV BV Adyw Si1&-

Ty, 17-218.
Kevtpikty ENenyis &8paveias: O = Kévtpov Bépous émeaveias.

ueTpov, dxtiva &pavelas ig (o). 17-218). Ak Thv kevTpikiyy EAAenpy
&Bpavelas foyver &l mAbov T €S ¢

‘H xar& Ty k&pyiv oUBeTépa ypapud elvat ) ouluyns Sikuetpos
Tiis kevTpixfis ENAelyews &Spavefas pods T Emi Ths Siarropfis Tyvos
ToU tmimrédou T&Y @opTiwv.'H kateubuvois Tou Pélous kéuypews elvon
k&BeTos Trpds THY oUBeTépav ypauunv.

Eis v meplmrTwoiv, ka® fiv ai kUpiai pomral &Spavelas elvan oon
uetaU Twv, 1 EAAenyis yivetar kUkAos. Tote af dxrives &Spavetas kal
kat& ouvémela, ai potrai &8pavelas, 81” SAous ToUs &fovas, TroU Sikp-
xovtat 81& ToU onuefou O, elvan petadu Twv foar. Mapadetypora 51°
aUThy THY TepimTwotv elvon al potrai &pavelas dxs pds &Eovas, of
dmolor Sibpyovtar 81k ToU kévTpou KkUkAou, TeETparywvou (BA. Trapd-
Berypa 1, oed. 278) kal yevikds ke KaVOVIKOU TTOAVYVOU.

0) Zyéows perald pondv adpaveias émupaveidy xai gomdv ddpa-
veiag palav.

‘H potry &Bpavelas uagns dpiletar Umd Tiis oyéoews:

J = [r3dm.

"Emretdn) 16 ororxelov puélns éxppdleton ds dm = pdV (mrukvérng
&l Tov oToiyeidn Syxov) xal & aToiyeiddng ykos awuaTos EovTog
To oyfiua 6pboU kuMvBpou f| mplouaros uprkous I (ox. 17-21€)
tkppdleran o dV =1dA, ) port) &Spavelas uélns J Svvartan v Sia-
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TUTrei] s £6is :
J=[rdm=p [ r3dV = pl [ r*dA = pll,,

51611 [r2dA elvon ) oAkt potrt) &Spaveias Tiis Empaveias Tiis Pa-
0€ws, G5 TPOs TO orjueiov Topfis TS pé Tov &Eova TreploTPOQTis.

Ey. 17-21e.
Potrt) &Bpavelas n&gns xal tmeavelas.

‘H TrepioTpepoptvn udla elvar m = plA xal ouverréss J looutan

trrions pds: J—_@_ 1 _m

A PTA

’Ex ToU TUTrou atoU ouvéyeTtat 8Tt els TOV TUTTOV TS TroAIKiS

potrils &Spavelas Tiis Pdotws Tou owupatos &pkel ) &vTiKaT&oTACTHS

THis Urd Spotopdpws kaTaveunuévns p&ins kaAutrropévns Emoeaveiag
81& Tis nédns Tou owuaTos.

Hapadevypa.
TMplopa TeproTpepduevoy mepl TOV Siapnkn &fov& Tou (17.2107T)

.

L~
|.,a"
A
P
i /LT
A .-
e
Xx. 17-2 wor.

Tpioua Tept oTpepdpevov mepl TdV Sraprfikn &fovd Tou.

A& Thv Bdov (SpBoywviktyv) elvan:

Bh® , hp* _ ph L
ot 12 =1 ®+F=A1

=L+ 1=
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Adboug:
Ar’ &vtikaTaoTdoews ToU A 81& ToU m TrpokUTrTel:
4z
J=m —.
12

‘H oy oxéois Aaupéveran Emions Si1& oTpophiv mepl Eyxdpaiov
&fova (oy. 17-210).

Tz 17-2 .
Mpiopa TrepioTpepduevov Tepl Eyxdpaidv Tou &fova.

17-3 Poral avtictasewc.

‘H pomrn) &vTioréoews (oupporov W) elvan AoyioTixdv héyedog
£apTopevov &k Tiis popefis Tiis Empaveias Tiis Siaropis, AapPdveran
8¢ Bix Biopéoews Tis potrils &Bpaveias (¢mipaveias) I Sik Tis &mo-
oTdoews e THs é§wTepikis [vos &md Tou kevTpoPapikol &€ovos A Tou
TOAov, G5 Trpds Tov dmoiov foyxnuaTtion 1) pomn &Spaveias. *AvTi-
oTofyas Biaxpivovton Emrions af porral dvTioTdoews els Tas s mpds
&Eova kal Tas TTOALKAS.

Potr) &8pavelag
&éoToois dxpalas ivés

Potf, &vTioTdoews =

s pods &fova: W= %, ToAkn : W, =Ie%

AtdoTacts . (Mfjkos)3.

T& mnAka abrd éppavifovtar kaTa T6 oxnuaTIoNdY T&Y E61-
owoewv vToyfis S1& Avyiopov kal oTpéyiv*, kal udhiota 1 fe els Ty
E€lowo Tis kduyews kal I, /e els v Elowow Ths oTpéyews. Al
potrai dvTioTdoews Si& Tas TAéov cuvniBels popeds SiaxTopddv UTro-
AoyiZovtan els T& Emdpeva.

* BAéwe Ewions oeAlSas 147 xal 176.
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*Eqrotaran 8icutépows 1) rpocoxny i Tou 81 els ouvléTous Sia-
Touds Suvaral va yivn mpdclesis TV pomrdv dbpaveias TGV &l pépous
tmigaveld, 61 Spws kal TV PoT@dY &VTICTACEWS.

a) Pomai dvriordoews ¢ mpds déova.

Hapadeiypata.
1. ’Opfoywwviov (oyx. 17-3 a),
__ Bh® _h _ PBh?
b= s | W e
_ hps _ B _ hp?
=712 | =2 | W=
Y8
et

e-g I h

| . era/12
x | —|- —

I

. -4 2
A 74_1_ 2 e--jh

]

y fo— 0 —o
Yx.17-3 a. Ty.17-3 B. x.17-3 7.
*OpBoywviov. Tetpdywvov, Telywvov.

2. Terp&ywvov (o). 17-3B).

To Terpdywvov &moTeAel eldwkiv Trepimrwoiv dpboywviou, Sik
T bémoiov B=h=a:

at a ad
h=ly=13 =7 Wx=W=7%.
'E&v Angbfi 1) Siorywvios s &Ewv dvagpopds, elvar :
at a at =
3. Tplywvov (o). 17:3 y) B&oews a kal (nyous h.
ahs 2 ‘ah?
b= e=3h W=7
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4. Tloir af pomal &vTioTdoews T@v els T& oxfuaTa 17-3 & xad
17-3 £ elxovifopévwv Biaropddv;
Kat al Tpeis Siacropai (o). 17-3 8) &motedoUvtan & TéV alrrédov
- dpfoyewviwy (Bh) kad (Bih,;). Suverréds kal 81k T&s Tpels Siarouds Aau-
pévetar 16 Iy s &Bpoicua TV pomrdv &dpavelas TV &l pépous
tipavelddv:

_ Bh®  B;hi _ Ik
=T+ 13~ W"_T/z_'
7, <
g L1 As
1(—%/&7 - & x— x
AT T
{85, S2n
a) ’ §)
Xx. 17-368
Mopeal Siatopdv Tiis autfis potrfis &vTioTdoEws.
Ty g T
21—2E>—-/—1-:i = X—-%-——'_‘f =
| o 5 aug
7, 777/
727 7. i
88— 8 —

Yy. 17-3 ¢
Mopepatl Bieropddv Tiis aUTiis potrfis dvTioTéoews.

’Emrions efs 16 oxfiua 17-3 ¢ 1) pomd) &Spovelas Iy Aappéveran
S Biagopd T&V potdv &bpavelas T@v &l pépous Emigaveiddv (Spbo-
yowviou BH «kal épboywviou Bh) :
[, — BH?  BhY L
12 12 H/2"
5. Els > oyfipax 17-3¢ fotw H=8 cm, B=6cm, h=4cm,
f=4cm:

Ix

Wy =

12 2 3
= (256 — 21,3) em* = 234,7 cm?®.

6x8 —4xE (512 64) )
= emi=(—"—— ) emt=

W= 14—" %~ 59 cm3.



288

©& fito Eopaluévos & dxdAoubos UTTOAOYIoUSS ¢
BHZ Bh?  6x82—4x 42
Wi=—%""7%~ 6 emt=
= (64— 10,7) em®=53,3 cm?,
BnAadn of pomal dvTioTdoews, s 1181 EAéySn, B&v SUvavtal va
TpooTefouv fi v& dpaipedouv.

6. TpoméQiov (ox. 17-3 o).
‘H potr) &Bpaveias s Tpds TOV KevTpoPapikdy &Gfova s. . . s E50-
0n els 16 Topdderypa 2, oeA. 273 S1& Tiis oxtoews:

B Bl 6BB, + 68
- 36 B+ 2B

‘H peylotn &mdoTacis dxpaias {vos e Aaupdvetal émions & Tijs
els TO Tapdderypa 2, oeh. 273 SeSouévns Tiufis Tou ys S1& This oxéoews:
h a+28 h 20+ h 28,438

e=h-Ye=h—m s T3 aFp 3 B T2B

'E€ alTdv TrpokUTrTEl 1) pomn &vTioTdoEws W elg:

wol_h B+6Bp+6p 3 P +2p

e 36 B+ 2B "h 2B, + 3B

Is

xal TeAkds:
w b Bl 6BB+ 6B
12 28, + 3B
[Tpos UTroAoy1ouoy TGV KOUTITIKGY Taoewv Tpamefoeidous Sia-
Toufis els T&s Tvas TGV TAeupdV o kal B, Tpémel v oxnuaTictolv Buo
S1&gopor potrai dvTioTdoewv W, xal Wy (ué Tas &mrooTdoeis dxpaias
fvds e, kai e,), s & Bery b is TO Ewouevov Tapdderya.

; [

-

1

\
\ < |
\ < §
K kb wnaly *, - et £
\ T« i
IR S PP -1
a — e, _‘l 1
Zx. 17-3 or. 2y. 17-34.
TIpds Urohoyioudv Tiis poTriis Awaxtopty dyxloTpou
&vTioTaoEws Tpamedfou. &vunydoens.
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7. "H &mkivBuvos Siatopn &yxioTpou dvupdoes Exet THv el
TO o-xﬁuq ]_73C TpCX‘[TEZ;OElSﬁ LlOquT’]V- ﬂécm ﬁ P°1Tf] dSPWE"GS
Is xai oo ai porrai dvTioTdoews Wy xai Wi ;

Bi=a—-PB=(14—-4)cm =10 cm.
l 3 2 2 2
o 18 106X 06 I8 1004200495
36 10+2x4 2 18 '

I =9 x 436 cm* = 3924 cm?.

_ . _h a+2B 18 14+ 8
ATYRTTI AR TS X et
e;=h—ys= (18 —7,33) etm = 10,67 cm.

cm=7,33 c¢m,

I 3924
W = .. 5 = - — 3= 3
1 ‘. 733 cm3 =535 cm§,
_ Iy 3924 . 3
W= 722_ =067 em3 = 368 cm3.

Ex.17-3n. Ey. 17-30.
*AmooTdoes drpaiwy lvddv els xuida-
xfv (ox.17-3n) xal SakTuAioadi

Siaropnv (oy. 17-30).

8. KuxAos kai kukAikds SakTUAios (ox. 17-3 1, 17.36).

KUkAos :
nD4 D nD3
[ —_ —_— .~ 3
=% | =32 W=—5-201ID
KukAikds SakTUALos :
_ T e g =_L[i:(£~ D —d*
I= 64 (Df=d% |, w 32 D = 0,1 D

Ot Ppayioves cpovBUAwv Siapopouvtal cuvifws ué popem

Texvoey Myyavixn B 19 ;

3
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Sixropfis EAAeITTIKTS i EAAerTTTIKOU SaxTuMMou. Al popeal adrral
SroTehouv &vTikelpevov T&V Eropévwov dlo TapaderypdTov.

9. "ENAewpis (ox. 17-31).

“OAai al SiaoTéotls kabéTws TTpds TOV KevTpoPapikov &ova x. . . X
(ox. 17-31B) avf&vovton koara ThHv oxéow a /B &v oxéoel Trpds ToOV
xUKAov Siapérpou r= B, fiTo1 kaT’ &vadoyiav mpds TNV oxtow h /B
peTalU TOU Spboywviou Rh kai ToU TeTpaydvou B2 (ox. 17-31y).

- !
. L [T T
X—f - — - T =
_____ g
28 le— 5 —+]
Xyx. 17-3ra. . 17-318. Xyx. 17-3vwy. Xyx. 17-318.
"ENAerrTIGS Zuyyéveia petafU  Suyytvera petafu Ak THY oAV po-
SokTUAI0S. xUKAov kal TeTpaydvou kal T &vTioT&oEws bp-
A Aef\peas. SpBoywviou. foywvikils Siaroptys.

Kal &mreos els 1o TeTpdywvov kal 16 dpboywdviov:

g2 h2
k=A-g ATy
#ro1 elg TOV kUKAov* kal THV ENAeryv:
r o?
k=AZ A

A 1O EpPadov Tiis EAAelpews afr kai Ty &woéoTaov dxpalas
ivos e =a AauPdverar:

T s _Ix_ T .
Ix—4QB, Wy a 4“5

10. ’EAAerTrTiKGs SaxTUAlos (o). 17-31a).
Av dpaiptoews AauPdveTat:

Ix=%(ai|31_agﬂz)

4 4 : ]
¢ A Tov kidoy 1 = "6‘1 .y L
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kol pt e =q,:

3 3
W T By —ayB,
X
4 a;

B) Ilolwxai ponai dvriordoews.

A& TS kaTd xavéva els THY p&Eiv dmavTwupévas kukAIkhY kol
BaxTulioeldf) Siatopriy, ) &mdoTacts dxpaias vos e elvan oTabepd kat
OUVETT&s 1) TIOAIKY) poTrfy &Bpavelas UtrohoyileTan edkdAws:

Hopadevypa.

Kixhos kal kuxkAikds SaxTtUAios (ox. 17-3 1, 17.396).
KukAos :

nD4 D nD3
Ip=—32— e=T, WP_TNO’ZDS
AoxTUAl0§ :
4_ g4
I, = 3"2 (D¢ —d4) e=%, wp:o,QDTd

Mévov 81& Tév kUkAov kal TOV KUKAKOV SaxTUAov loyler EkTdg
Tis oxtoews Iy = 21y, kai ) oxtorg Wy =2W,.

A T Hoppds Ekelvas Siaxrouddv, els Tas dmolas ) &méoracs
TGV dxpaiwv védv &md Tév TdAov 8&v elvan oTabeps, & Urodoyiouds
Tiis poTrfis &vTioTdoews elvar TToAUTTAoKOS. Els Tds TrepiTrTcdOEIs crlrrng
XPNOIHOTIOIOUVTAL TTpooEYYloTikol TUTTOL.

Mapodciypata.

1. *Opboycoviov (o). 17-313).

"Edv UroPAnA els oTpéyiv pdPdos Aetriis SpBoywvikiis Siaropiis
uéypr Bpavoews, TapaTnpelTal TOTE 0aPdds 6T Stv EupavileTan pn-
YuéTwos els Tés dxpds dAA& 81&ppnéis Tiis peydAns TAeupds ToU dp-
Boywviou. ToUTto 8¢, 81671 1) peyloTn Téots ppaviletan els T& S&xpat
ToU pikpou &Eovos Tiis Siaroufis (onueiov P els oy. 17-318), Snaady
TO péoov Tiis peyaAuTépas TAsupds Tou Spboycwviou.

A& TOV Adyov alrov els Tov TUTrOVY, 6 drroios loyUel Sik T6 dpbo-
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yaviov, Trov elven dvtioToiyos Trpds ékeivov Tiis ToAikiis poTriis &Bpa-
velas kukAikils Siactopfis, TO Uwyos h UmreictpyeTon €is THY TpwTNY BU-
vapw, &vd T TAGTos B Tou dpboywviou s TO TeTpdrywvov:

W* = K - hp? (cm®)

To K aprdran &k Tiig oxéoews h /B kord TOV K&Twh Trivaka:
h/p= 1 1,5 2 3 6 10 o™
K=0,209 0,230 0,247 0,269 0,299 0,312 0,333

A& Tas ouvrifeis oytoers TAeup@y 1:1 Ews 1:2 16 K kupaiveran
&vmioTolyas els THy meproxhv K= 1/5 &ws 1 /4. "H péon Tipf elvan K=
2 /9, émdTe TpooeyyioTIkGds loyUen:

2
Wz 5 hp2.

2. "EMenyis.

Els v mepimrwotv Tiis EAAelpecss, Ee1dh) 1) oAk poTrny &vTi-
oTdoews Suvatan v& Tpoodiopiodfy Bik Tou i8fou s &vw TUTOU,
loxuet K= n/16=0,197 xai ouverrds:

W, = -1’% hp? ~ 0,2 hp?




MEPOZ TIEMITTON
MHXANIKH TQN PEYLTQN

‘H Mnyavixn 1@V peuotdv (“Y8pounxavikn) s kai fj Mnyaviky
TOU oTepEOU oduaTos Siakpiverat els THy Mnyavikiv Tév fpepotvTwy
pevoTdv (‘'Y8pooTaTikh) Kai eis THY Mnyavikfv TéV Kivouptvwy peu-
o1édv  ("Y8poBuvauikn). Efs Thv “Y8pooTaTiknv SuvaTan v& yivn
dxoun Sidkpiots petau Tiis icoppoTrias peuoTddv eis fpepolvTa So-
Xela kai gis kivoUpeva Soxeia, drou — els TN TeAeuTtaiav meplmTwoiy —
TO pevoTodv eUpiokeTon v fpenia pdvov Ev oxéoel pods TO Boyeiov Tov
TO mepiéxet. Eis moM& mpoPAnuaTa Tiis Mnxavikiis TdvV peuoTidv —
I81outépads Bt els exeiva Tis “YSpooTaTikils — &pkel | Tapadoyh Toy
«I8avikoU» peucTou. To iBavikov peuaTov Bewpeitan g doupTrieoToy,
Exer oTaBepov elbikdv Bapos kal Stv Eupaviler dvticTacv katd ToV
Xwpiopdy f) THY peToxivnow T&v poplwv, ik TGV dmofwv &roTeAeiTan,
SnAadt) 5év BUvaTan v AvaAdPn EQEAKUCTIKAS Kal S1aTUn TiKdS TdoEIS.

Al i816TnTEg TGOV TporyHaTIKGY pevoTAY elvan év yéver Siagpope-
Tikai &wd Tds 1816TNTas ToU iBavikoU peuoTou. TO Texvikds onuav-
TIKOTEPOV peUcTOV, TO Udwp, TTANGI&LEL €v TOUTOIS dpKeTd Tds 1616-
TNTas ToU {SavikoU pevoTou. ZTalepai Tou elvan :

Meiwois ToU Sykou ToU 81” alfnoews Tis miéoews kaT& 1 kp /em?
~ 0,059%,

&vtoyr els tpeAkuopodv  0,00037 kp /em?,

&vroxn els Si&tunow 0,00026 kp [ecm?,

pérpov fAacTikétnTos  2,1x 104 kp /fem2

‘H Umapis &vroxiis els épeAkuoudv duvaTtarl va TrapaTnpndi
KaTd THv Ppadeiav TT@OY oTaydvwy &mo Kpouvoy Udatos. Ar’ éva
Wpiopévov péyeBos Tiis Ppadéws alfavopévns oTaydvos EupavileTo
— &mras kai els TV Sokipny el EpeAkuondv — Snuioupyia AaipolU kai
v cuveyela &méomaocts THs oTaydvos. ‘O Adyos ToU Bépous Tfis oTa-
Yovos Trpds THY &pXiknv Tns diaTtounv eig TNV Béowv E§68ou avrTiis,
dQuTioTolyel Tpds THY &uToxRv Els EpeAkuopdv.

‘H &vTtoxn els SidTpunotv éupavileran Six Tiis &vTioTdoews, THy
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dmrolav &vripetwmiler kard TV kivnolv Tns TAKE TaAwdpouikdds
Kivouptvn &vTds Udaros. T paivdpevoy altod Stv éxel kapulav oyéoty
u¢ 7o eidikodv Pépos Tou pevoTou, 1611 1) avtioTacis els TO mkpoTépou
i8ikou Pépous Eaatov elvar onupavTik®s peyaAuTépa  (UynAoTépa
&vtoyt) els Si&Tunow) évavTt s &dvTioTdoews Tou UdaTos.

To upétpov EAaoTikéTNTOS TOU UbaTos Exel onuaciav Si& THv
TaxUmnTa 51a860€ws KUNGTWY Troews, T& OToia UETaKIVOUVTOL ¢
Thy TaxUrnTa ToU fixou ¢ = VE /p. *H Taxirns ToU fixou dvtds Tou
UBaros TapaAA&ooel, QvaAdyws ToU &v TpokelTal Trepi Udaros évrds
koftns ToTtapou (¢ = 1400 m /s) fi UdaTos &vTds owAfjvos (¢ = 1000
m [s), 81671 £lg TN TedeuTalay TepiTTwotv TO HéTpov EAXCTIKOTNTOS
ToU UAIKOU ToU owAfivos (XGAUy, UTTeTOV K.ATT) Eyel &mions EmiSpaociv.

YAPOXTATIKH

*H *Y8pooTaTikf) Eyel dos &vTikefpevov THv otroudny Tiis looppo-
Trlas T&®v pevoT@v. Yo THY TpoUmdbeciv OTi T& EfeTaldpeva v
looppomria peuoTa elvar {8avikd, épeAkvoTikal kal SiaTpnTikai Su-
vapels 8tv mapadaupdvovtal. Katd cuvémelav al ouppetéyovoan elg
v looppomiav Suvéuels Spouv kabétws Tpds THY Emedveiav ToU
oTOIYEIBOUS Tepay{ou TOU peuoTou kai kaTeuBlvovtal Trpds T tow-
Tepikdy TOV.



KE®AAAION 18
TMEZIEZ ENTOZ HPEMOYNTQN AOXEIQN

Kot® dpxas 8& §eTaotii ) meplmrwots, kard Thv dwolav ) Tieoig
tuTds ToU Soyefou elval Téoov peyddn, doe 1y Emridpaois Tis Suvduews
BapimTos 8tv AcpPdvetar U Syw. Els T& &mopeva kepddona 6&
etaodf ) xaravopn THs Tiéoews Ud THY EmiSpactv Ths Suvduews
PapUTnTos.

18-1 Katavopi mifocwv yopis va Llapfaverar dn’ dyv 1 Bapirng.

"Evtds Soyelou Umrod Triectv Bewpeitan gToiyelov peuoTolU Trpioua-
Tikfis Siatopfis [ox. 18-1 a (a)]. Els v xatdoTacv icopporriag

£

. £1. 18- 1a. 4

Néuos Tou Pascal:
a) Katavopd miéoewv &veu Emippoiis PapimnTos. B) AuvapotroAiuywvov.

tevepyouv &l ToU oToixelou ToU peuoToU Wévov Suvépets kébeTol
Trpds Tas Emeaveias Tou. Al Suvauers aUral oxnuaTifouv SuvauoTo-
AUywvov [oy. 18-1 a (B)] dpotov Trpos THV SiaTopfv Tou TrpicpaTos
Tou pevoTou [oy. 18-1 a (a)]. Zuvewds UploTara 1) oxfois:
Fi:Fy:Fa=A,: A1 A,
’Ex Tiis dvadoylas aUTiis émeTan :

F,_F, _F

poinb v Wil
fiTor ) dvdk povéda Emeaveias ieois elvar qve§dptnTos Tiis KAloews
T@V Emeaveaidy, ol mepropifouv TO Tpioua.

Py = pe= p3 = oTaBepdv
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"Emeidn 8¢ 1) alTr) oyéors ioxue kai dTav pia &mod Tas fmeaveias
ToU TpiouaTos fpdarTeTan g oTepedy odpa (EuPodov fi Toiywpa So-
Xelov), EmeTon &T1 1) oIS TOU Uypou icoUtan &mions Trpds ThHy wieo
TNV é§aokoupévny péow Tou épPodiou p = F JA kal TauToxpdvaws Tpds
THY Triecv ToU UypoU & TGV TorXwH&TwY Tou doyeiou.

Eav Becwpnbfy 611 TO Tpioua ToU peucTou AauPAaver &Treiponys ui-
Kpas SraoTdoEls, TOTE €k Tiis MécEwS &l TV EMPavVEIddY Tou Trpicua-
TOS TTPOKUTITEL T) TOTIIKT) TECIS TOU peuoTou, ) dTroia Exel Tpods SAXS
Ta&g KaTeuBUVOEIS THV TIpny p.

’Eav  peuoTov mepifdAdeTar £§ SAokAnpou UTTO TOIXWHETWV
Soyeiou kai t§acknbfy & alTou Titos, MoTe va Tapapévn év fooppo-
Tia, TéTE 1) Tieows ToU &vamTUcoeTan €l TO peuoTov, Exel, TOGOV
els TV padav Tou doov kal £ TGV towTepk@Y EmMPaveidy Tou do-
Xelovu, TNV aUTHV TIpnY Tpods SAas Tas kaTeuBuvoels (vépos Tou Pas-
cal). ‘H &Uvauis méoews F=p - A xaTeuBlveton mdvToTe kabéTws
Tpos THv miefopévny tmpaveiav. ‘H Trieois elvon péyebos Pabucwtodv,
@ 1) Blvaps Téoews elvar Bidvuopa pé kaTeuBuvotv k&BeTov TPOS
THY Emedveiav. Elvon Suvatdv Umd Tiis adTiis midoews peuoTou p va
tfaoxnBolv OAimrTikad Buvdpels F=p - A Biopdpwy peyeddv kai
kaTeubUvoewy, aualdyws Tpos TO upéyebos kai Thv Sievbuvowv THS

Zyx. 18-1 f.
‘Y8pauAikdy meoThpiov.

BA1Popévns tmgaveias A. "Er’ alToU PacileTan Tr.X. 1) dpxT) AerToup-
yias ToUu UdpavAikou meoTnpiou (ox. 18-1 B).

, - F F, , A ,
Ex Tfs p=- /T‘; = T; Aoppévetan Fy = F, - —Af, émroTe elvan
SuvaTov Sia Tfis Suvduews F, va doxnbfy duvapis F, peyodutépa Tiis

F, xatd THv oxéowv Tfis tmeaveias TV EuPoiwv.
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Mapaderypa.
Mola 7 &mautoupévn SUvapis F, mpds oUYKp&TNoly gopTiou
Fy =1 Mp péow UBpaulikoU mieaTnpiou, SiapéTpwvy EuPoOAwY
=50 mm xai D,= 200 mm ;

Adag:
— A1 — _]_),1_ — 5 2 _
Fi=F, G-=F, ( 5 ) 1000 ( o ) kp = 62,5 kp.

"Eav mpémer S Ths duvdnews Fy v dvuywbdii 1o gopTiov F,
KaTd s,, TOTE BecopnTIKGS foyUer:

"Epyov gopTtiou="Epyov Buvdpews, fitor W= Fs; = Fs,,
Eropéveos N SiaBpoprt| s; Tiis duvduews elval kaTta THV oxéoty F,/F,
MeycuTipa Tiis Sradpoufis s, ToU gopTiou.

MpoxTikés (Aoyw TpIP&V els ToUs oTumelobAiTTTas) # wpaypa-
Tik) Suvapg F, elvar peyadutépa 1iis F) xad (Adyw Tis Evexa YYnA&Y
Tiéoewv aioBnThs EAaTTOOEWS ToU Sykou ToU UdaTos) emlong 0 Sio-
Spopn) s, > s,. Kot ouvtmeiay 10 Epyov Tis Suvépews W = F,
elvou Emriong pueyaAUTepov ToU Epyou ToU goptiou W, ‘H oxécn; T(.ov
fpycov:

elvan & BaBuods &moddoews ToU USpauAikol miecTnplou.

18.2 Karavopi méscov dnd tv inidpaciv tfig Bapdtnrog (Oepeiia-
ong EEicwaig tic "Ydpostatikiig).

Mpos mpoodioptopdy Tis Karavoufis T@Y miéoewv els Bapy pev-
OTOV BewpouvTal SUo Aertoi kUAIVEpoI éK peuaTol, & Evag Sp1Ldvrios
kal & &AAos kaTaxdpupos, kal EgeTdovTan ai ouvbiika looppoTriag
fvavm perarotioews katd THY kaTeubuvoty T@V &fovwv Twy [ox.
18.2 a (a)]. Aiix TV Sp1ZdvTiov kUAIVEpov Siv UploTaTan, ko THy
kaTevbuvotv ToU &Eovds Tou, cuvioT@oa Tiis PapUTnTos Kai cuveTdg
N ouverkn fooppoTrias elvan:

pA=pA H p=ps

"Apa els pevoTd eUplokoueva v [coppomria Urd ThHY Emidpaoiy
Hovoy Tiis PapuTnTos UploTaTat 1) abTn Ticois els SAa T onueia Twv,
T& dmola keivren £l ToU avTol dpigovTiou EmiméSou.
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Ax 1OV xaTaxdpugov kUAIWSpov Trpémel, Sik TV mepiTTwoly
looppoTrias, 7 &l Tiis kK&Tw P&oews EEaokoupévn SUvauis Titoews pA
v& looUTan Tpds TO P&pos Tou &k peucToU kUAfvdpou G =v-A-h, fiTou:

pA=vyAh 1§ p=vh.

E&v 1) #Aeubépa tmgdveia ToU pevoTou opTifeTon &mi wAfov
B1& miéoews py, TOTE ) Tieots ot peTadiSeron (kaTd TOV vduov Tou

A _[ﬁ,
A A
\
) A A
P Po ﬁx
a) 8)
Iy. 18-2 a.

KaTavopt, Tév miéocewy Umd v Emidpaciv Tiis PaplmTos.

Pascal) els dSASKANpov TdV Syxov Tou pevaToU Kal TrpooTibeTan elg Thv
& Tis PapuTtnTos Tpoepyoutvny mieo yh. Ta ds &vew Exkppdlovran
81& ToU yevikoU TUTOU :

P=DPo+Yh «Bepehicddns Effowois Tiis “YSpooTaTikijsy.

‘ETrouéveds 1) mrieais els TO £0wTepIkOY TOU pevoToU HETaPdAAeTAR
YPauukds &voAdyws Tou PB&bous kal 1y oyfols auTh maploTatan
Si& wds eVbelas [oy. 182 a (B)]. 'Eml wAéov UploTaran # oy Triects
els k&Be onueiov évds OptLovtiov Emimédov, Td dmoiov eUplokeTan el
apioptvoy P&os.

Fevik@ds x&be Emedveiav, &mi Tiis Omolas UploTaten | o)
wleots, Suvdueda v& yapaxtnplowpey s loobAumrinny dnupdveay. Elg
THv Tpokepévny mepimTwoty, f) Eevbipa Emipdveia ds kal kébe
SpirlovTia Emipdveia EvTds Tou Sykou peucTou SUvaTan vd YapakTn-
p1of} dos looBhiTrTikd Emipdveia.

"Edv el TH)v eldiktjv epimTwotv elvat elg Tov dvwTépw TUTTOV Py
i &ruoocgaipikn Tieots, TéTE KoAsiTal:

P=Po+Yh &méAuTOS Triccis
p—po=7vh Umepmieois (Umrép THv &Tpoopaipiknv).
Al miéoers peTpouvTan els kp /em? fy els m Y.Z. (m USarivng oii-
Ang), Sk 8¢ UBpavAika Epya els Mp /m?.
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Ak 6 eldikov Bapos ToU UdpapyUpou Yy = 13,6 kp /dm? elvan:

PUTIKT &THOCPAIPQ TEXVIKT) &Tpdopaipa=1 at
760 Torr= 1,033 kp /cm?, 735,5 Torr=1 kp [cm?
=10,33 m Y.X. =10m Y.X.

"Ex Tfis oxéoews 10 m Y.Z. =1 kp /em? = 10000 kp/m?2 Aap-
Bavetan &xéun: 1m Y.E. =1 Mp /m?
l mm Y.Z.=1 kp /m2.
Iapadeiypara.
1. ZnTeitau ) Umreprriecis (SnAadi 1 mrieots Utrép T &dTHooQa-
piktiv), wou Emixparel els TOV TTubuéva ppdypaTos tyous 230 m.
A& vy els kp /m® kal h els m AauPavetan p els kp /m2:
p=vh=1000 x 230 kp/m?= 230 000 kp /m?= 23 kp /cm?,
6 Umrohoyiouds els m Y.Z. xal Mp /m? 5{8er :

P —h=230m Y.=.= 230 Mp /m? =23 kp /em?.
Y

2. ’Eml PpooTiipos (o). 18:2P) eUplokovran Vo pavduerpa.
To &vw pavéuetpov Seikvier ieow py= 5,0 at (&tpdogaipan), 16 &t

OR

|
Xy. 18-2 8.
BpaoThp xutTapivngs.

k&Ttw p= 5,5 at. ‘H &méoTacis T@v pavopéTpwy icoutan pds 5,4 m.
Totov 1 eldikdv P&pos ToU Trepiexopévou els TOV PpaoTiipa pevoToy ;
Ex s p=po+vh Emeran y=L2_Fe % Bo,
A& p els kp /m? xal h €ls m TrpoxUTrTer y els kp /m3:

(5,5 —5,0)x 108
Y= 54

kp /m3= 925 kp /m?®= 0,925 kp /dms3,



300

18-3 Xvykowwvodvta doyela.

Avo Soyela, Ta dmola ouvdéovTan peTaU Twv 81’ &ywyoU TAn-
pouvTal kot &pxds B1° Evds wévov Uypou. 'Ev ouvexela E§eTdleTon 1)
TepliTTwois TANpwoews TGV Soyeiwy Bid duo Uypkv, Ta dmola Sev
&voptyvovTtar oUTe &uTiSpouv Xnuikdds HeTaly Towv.

a) ‘Yypa 1ot adrod eidixot Bdpovg.

A& Ty aUThv Trleoiv p (0. 18- 3 o) kai 81& TO aniTo elBikodv Papos
Y, Tpéter Tpopavdds kai TO Uyos Tiis oTAANs h=p [y v& elvan 1o
aUTd kai S1& Té 8o Soyeia. ‘Emropéveds 81& Y = oTabepodv,ioyUer hy = h,,.

L 2
-2 ¥
Q!u | l q!n\
< | | <
l I
Xy. 18:3 a. Ey. 18.3 8.
Té abrd Uypdv Evrds ovy- Mégopa Uypa tvrds ovy-
KowwvoUvTwy Soyxeiwv. KowwvoUvTwy doxelwv.

B) ‘Yyopa duapdpwy eidixdv fapww.

'E&v T& okéAn cwAfjvos oxfuaTos U mAnpwdouv 81’ Uypdv Sia-
popwv eldikdy Papddv, TOTE TO PapUTtepov 8& cuumiéln 16 EAagppd-
Tepov (ox. 18-3B). Els v mieowv p s SiaywploTikiis Empavelas
TGV 8Uo Uypdv &vTIOTOIXED:

Six vy, TO Oyos h1=—p—,
1

Bi& v, TO Oyos hy=-LE
2
"E€ aUrddv AapPavetan 1) &vodoyia:
hy thy=v,:7,

ToU onuaivel 6Tt T& Uyn TV oTNAGKY TV Uypddv elvan &vTioTpopws
avéhoya Tpds T& Eldik& Twv Papn.

‘H s &vw diaradis SUvarar v xpnoipotonbfy dik Tov rpoo-
Bloptoudy Tou eidikoU Pdpous Uypou Pdoel ToU yvwoTou eldikou Pa-
pous v &AAov Uypov.
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IMapadevypa.
Tlpods mpoodiopioudy ToU eldikol Pdpous ToU meTpeAadou (y,)
xpnoipototertan U8wp (Y,= 1 kp [dm?). T& petpndévra Oyn elven :
h, =12 em, h,=9,5 e¢m. 'E§ alTtoU mpoximTe: :

h 9,5
Yi=7Y, h—:z J % 15 kp/dm*®*=0,79 kp [dm?,

18 -4 Ilicoig nvbpévog.

Yd 16V Spov Tieats rubuévos tvvoeitan ) Tieots, oy Eaokel
Uypdv, &mri Tou op1LovTiou TuBuévos ToU Soyelov, els TO dmroiov Trepié-
XETAL.

‘H mélovoa SUvaus &l Tfis émeavelas A ToU mrubuévos elvan:

F=pA=+vyh- A

kal ouverrds e§apTaTan (EkTos PePafcos &md TO elbikdy Bdpos ToU
UypoU) pévov &mo 16 Uyos h Tfis oTdBuns ToU UypolU kai &wd ThHv

-t — - — R
i
R —

7h

Ly. 18-4.

«Td UpooTaTikdy mapdbo§ovs. ‘H abrh mieots tmeavetas S1& 16 alrd vh- fy ety
méovca TOV Tubpéva BUvapis Sik TO aiTd yh- A.

Emigpéveiav ToU TuBpévos A, kai 81 & THY popenv, Tou Exel TO So-
XEiov Kai THv ToodTnTa Uypou, Tou mepiExel (“Ydpootarixdy mapd-
doov ).

Els 16 oxfipa 18-4 eis 8Aa T& Soyela émikpaTel 1) alTry Slva-
uis miéoews F = yhA &mi ToU mruBpévos.

18 .5 IMievpikn) micors.

‘H Trieots, THv dmolav Eaokel Eva Uypdv, Tou loopporrei &l Tur-
naros Tiis TAeUpikiis Emeaveias Tou Soxeiov, els TO dmoiov TEPIEYE-
Tal, KOAEITal TAevpLxn) mieois.
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*a) ‘Ankij mAevoixn micous.
Els 1o oxfina 18-5 a SewkvieTon kekAipévov EowTepikdy Tolywpe
Boyelov, Smras pafveTon petd &md pepikfv &rokoThv ToU Eppocbiou

Ly. 18.-5a.
Kévtpov mitoews.

Torywuatos. To Soxeiov elvar péypr TGV &vw &xpdv Tou TAfipes.
MMpdkerTan v& Trpoodiopiodf] To péyedos kal T6 onueiov Epapuoyiis
Ti)s Buvdpews, 1) dola dokeitan kabéTws &l Tiis Emeavelas A.

— Méyebog tij¢ Svvduews miéosws.
*Emrl Tijs oToixeiddous Emepaveias dA (o). 18-5 o) Emwevepyei 1
Suvopis dF, xal ouverndds, &g’ SAokAfjpou Tiis Empaveias A, 1) cuvoliki)

Suvaws F = [ dF. *Emeaidf) kord v Bepehiddn Eglowov Tiis ‘Y8po-
otaTikijs dF = yzdA, &reton:

F=[yzdA =y zdA=yhA

5 5

81611 [ 2dA =S looUtar wpds THY oTaTiky potryy THs Emgavelas

A &g Trpds TO Emimedov Tiis EAeubépas Empavelas ToU \‘JypoG Kad s
& ToUTou SUvaTan vé Tebf| S Toov pods heA.

b}

"Apa ) mAeupikf Buvauis, § omolar &okeitan £l TOXDOMOTOS,
looUTan Trpos T yivédpevov Tiis miéoews els TO kévTpov Pépous Tiis
Emgaveias (vh) &l 16 EuPadov Tiis Emipavelas A:

F=vyh -A
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*— Znuetov épaguoyiis tijs dvvdpews (xévrpov miéoews).
"Ereidn) ) mrieois ToU pevoToU aidver dvoddyws mpds 16 o,
T6 onuelov Epapuoyts Tiis cuvioTapévns BAiTTTIKTS Suvduews (xévrpov
Tiéoeeds), Bkv B ouptriTTn pE 1O KévTpow Pdpous Tis ielopdvng Emi-
paveias, GAAG B ebpiokeTan xaunAdTepoy alrriis. TTpds TpoTdiopioudy
TV ouvTETaypévwv Tou oxnuaTifovral al potrai T@v Suvdpewv (o¥.-
18.5 a), & wpds Tous &fovas x kal y.
Potrai ds pds Tov &fova TGV x: Fyp= [ydF.
Aix F=vhsA f &vmioToixws dF = yzdA AauPdverta:
YhsA - yp = [yyzdA
kai 81& hy =ys Mpo kai z=y nua éyouev:
ysnue - Ayp=[y-ynpa dA @ Ay - yp= [y¥dA.
"Eme1dn Aormov Ays = Sx elvan f) oTamixd) pomdy Tiis Emipaveias
A s pds Tov &ova x kai fy2dA = I, elvan 1) porrt) &Spaveias TréAiv
Tis Emeavelas A s wpds TOV atdv &fova, fi TETarypévn Tou kévrpou
mégewy elvat:

J— Ix
Yo = Sx

Potrai ds mrpos Tov &ova y: F . xp= [ xdF.
Kar® &véhoyov mpods TOV mponyoupevoy Tpdtrov TrpokUTrTe::
vy - hgAxp = [xyzdA, ysnpa:Axp= fxynuadA.
Elvar mwéAv Ays= Sy 71 oTaTikly pomr, &AA& [ xydA=1,,
tlvar 1) puydkevtpos potrd) Tiis fmigavelas. “Ex TGV &vewTépw 5iSeTay
1) TETUNUEVN TOU KEVTPOU TETEWS GOS:

Xp = stxy

"Eav 1y melouevn lmigdvela elvan ouppetpikn, s Tpds &fova
x&BeTov Tpds TOV &fova TAY X, TOTE elvan oKSTIHOY VX dNeb ardTds
& &wv y ToU ouoTALATOS oUVTETaYHévay. ‘H guydkevtpos Spews
potrn elvan undev G wpods &Eova auppeTpias. Eis ™v mpoxeiudvny mrepi-
TTWolv, Eveka THs &k Tfis oupueTpias TpokuTTToUons lodTnTos SAwv
T&VY BeTikddY kai &pynTIKG®Y GooTdoEwWY X, EmeTan Iyy = 0 kal &wiong
xp=0. To kévrpov Tiéoews eUplokeTan &l ToU &ovos ouupeTplag
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Kal XapnASTEpOV ToU kévTpou Pdpous Tis Emipaveias KaTd THv &mwd-
oToolv yp — ¥s=A. AU &pappoyiis Tou fewpruaTtos Tou Steiner

AcpuPaveron:
Iyi=L+ Ayz ¢k ToU Omolou TrpokUTrTE!

— Ix — IS+Ay§ _ Is+ S« - s
¥yp=-g S. S,

*HTou: yp= s + ys kol TeAkéds:

Sx

I
yD—ys=§S_=A

X

*—Anlal eidixal megintdoes meloubvaw émupaveidv.

’Opboydviov (oy. 18-5 B).

Ba?
I, 12 o a?
St Pae-ys  12ys

'EvraUba elvon A=

.. a
OTov:  ys=7Y+ 5

Zy. 18.58. Zy. 18-57.
Thelopévn Spboywvikr Emedvera. Meloutvn kurixy) émigdveia.

“‘Oprokai Tipai Si1& 16 A elvan :
1. “H meloupévn émipdvera pB&ver uéyp1 Tiis EAevbépas tmpaveias :

a a
Y=0 Vo= A=--

2. ‘H melouévn Emedvela kelTan els peydAnv &rootootv &md
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Tis EAeubépas émgavelas ToU peucTou:
Y = 00O, Ys = 0o, A=0.
A& 16 SpBoycdviov, T A AauPdver Tipds netall 0 kai « /6.

Kixhos (oyx. 18-5 y).

ol
, . _ I 64 a? .
Evrauba elvan A= s, =g = R » SnAad1y pikpo-
g Y

épa &md 8,11 els TO dpboycoviov.
A Tiis oxéoews ys = ¥ + @ [2 AauPdvovTar ai dplaxal Tipai Sid:

1. y=0, ys=%, A:—g_.

2. y=o00, ys= 00, A=0.

Els v mepimTwoiv ToU kikAou TO A AauPdver Tipds petaly 0
xal a /8.

Ilapadeiypata.

1. Eis Tov &mrAouUv UBaToppdkTny (unkousl) (oy. 18-58) torw
611 1y EAeuBépa Emipdveia ToU UBartos @BGvel péxpt Tiis oTéweds Tou.

Els roiov (yog &mmd Tiis Péoews Tou EpapudleTal | ouvioTauévr
meoTikn SUvauis F ; TToU mpémer 7} ouvioTapévn Tiis Suvdpews TAeu-
pikfs méoews F kal ToU Bapous Tou Toixou G, v& Téuvn ThHv Pdot,
B1& v& un EupaviZetat els 1O onueiov P Tdois EpeAkucpoy ;

"Emea1dn évrauba 1) miefopévn Emedvelx @B&vel péxpt THs EAeu-
Bépas tmpaveias (y = 0) kai &xTds ToUTou elvan kaTakdpugos, EmreTon
A=0a[6="h[6xal ys=h [2.H TeTarypévn ToU kévTpou Triécews elvat:

h h 2h
yp=YstA=5 t g =3

‘Emropévws 1) &moéoTaols Tou kévTpou Triécews &md Tiis Pdoewos

elven h /3.
To péyebos Tiis TAeUpikils Buvduecos elvan :
h h?
Tegvinty Mnyavixy B’ 20
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‘H potr) Tiis Suvdpews auThis ds Tpds TO onpeiov P Emevepyel
& KaUTTIKT poTr) &1l ToU USaTogpdkTou kal IooUTan Tpds:

*Ex Tiis potris &vTioT&oews Tiis SiaToufis Tiis Pdoews Tou UdaTo-
ppéxrou (Siaropt) TTakTwoews) W =182/6 AauPdvetar f} T&ois kdp-
\peaws: M h® 6 h3

Op =—V—V—=yl < 1_32:7_32_'

A& v& uty EppavileTon EpeAkuoTikY) TAO1S, & Tpémer 1) & Tou P&-

pous G Tou UBaTogpdrTou els THv SiaTounv TAKTWOEWS TTPOKOAOUPE-

Yo

D---

<l P
6

4“» \
I AY

Ly. 18.546.
‘ATrAoUs UdaToppdxTns.

vn BTk Téots 6 = G [Pl v&k looUTan TouldyloTov Tpds THY s
&vw Umoloyiobeicav EpeAkuoTikTY TV &k K&P\WEWS Op :

G h? h3
6=0p, — =Y GC=vyl—F4-.
> m "B
‘H oytols Tédv Buvkpew:
h?
F "2 15
s=—w =7 (1)
YZT
Adyw Tiis dpordmTos TéY Tprywvwy (ox. 18-58) loouTtan tmrions
pds: F 3x_1

I S R
&k Ths dmolas AapPaveran x =B /6.
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‘Emropéves Six va ury tugavifeTan EpeAkuoTikt kaTatrévnots els
™V SiaTounv Baoews Tou UdaTogpdxToy, 8& Trpémer 1) cuvioTapévn
R (¢ 1@ F xai G) v SifpyeTan ¢vtods Tou SraoThiuatos B /6 (Truphv
Tfis Siaropfis).

2. ‘H &ls 16 oxijua 185 ¢ elxovifouévn BarPls ueylorns oré-
Buns Eyet Tpooplopoy v& TrapeuTrodiln THY dviywaotv Tiis oTdbung
Tépav dpionévou Splou. Tpds TouTo TO Ppdrypa elvan orpetrtodv Tepl
Tov &fova O. ‘H SUvapis F Tiis miéoews wpokakel portrnv &vTifétou
@opds &md Exefvny ToU Papous G. ’lodTns petal T&Y Suo pomrddw

as0,7m —ed 0,15 fo—
m
1::q
hs=ys
ya\Y :
(-
N

.

Lyx. 18.5¢. Zy. 18.5 ot.

BaABis peylons orabuns. BoABls oTpemrry epl 1o
kévtpov Pdpous Trs.

Teptmet v& UploTartan els THY Béaiv Tiis dprokiis ot&buns. MMéocov mpé-
et vd elvon 1o Pépos G, Si& vé un ylvn UmépPaois Tis oTéduns a =
0,7m ;

Mt T& SeSoutva ToU oyfipaTos 185 ¢ loyver :

%7 % (0,7%0,9)kp = 220 kp.

a
A=—6—-—-0,12 m,

yD=y5+A=%+A= (0,35 + 0,12) m = 0,47 m.

F=y by - A=1000 - - ap=1000 x

*Ek Tiis tEioddaews T@dY porédy G - d=F (y + yp) wpokirTer 1O
&rraitoupevov P&pos:
0,15 + 0,47

o (y+yp) _
G=F-—3——=20"=35

kp =114 kp.
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3. Els v PoARida (oX. 18 5 oT) 6 &Ewv TrepioTpoeiis Tns oup-
TiTTel TPOS TOV KEVTpoPapikdv &fova, doTe alTh Tapapévelr, Adyw
Tfis mitoews Tou UBaTos, KAeloTH. TTola potrty &mauTeiTan ik 16 &vol-
yua Th)s PaAPidos kal s aUTh HETAPEAAETON Ev oYECEl TIPS THY
otafuny Tou UdaTos;

M¢ F=y-hg - A kal A=1Is /Sy kal 8i& Sy =A-hs Aaup&-
veTan 1) potr) Tijs duvdpews TéoEwS

M=F A=y -hs A és =vyhs A - i=715=c"rcxeepév,
X

A - h
8161 1y Ekppaais Tiis potrfis Sév Tepiéyer péyeBos EapTouevoy éx Tou
Uyous Tis oTé&Buns.

"Orav ) otdBun &vuyouTal, peloutar 16 A* Ev ToUTOIs TO ON-
peiov Epapuoyiis D Tiis mielotons Suvdpews dtv elvan Suvartov v &véh-
8n UynAdTeEpov Tou kévTpou Pdpovs S. 'Edav émopévws ocuptritrrn 6
&€Ewv TreploTpoeiis THs PaAPiSos né 16 kévtpov Papous Tns, 1| PaAPis

Helm

Yy IR-5C.
BaABls orpemrTt) mepl &§ova xeipevov k&Twbev ToU kévTpou Phpous Tns.

Btv elven SuvaTdv ot v &volén ouvemeia T miéoews ToU UdarTos.
"Eqv Spws Embupfiton vd &volyn 1) BaAPis 81k plav dpioptvny oTd-
Bunv U8aos els T6 Boyeiov, TOTE pkrer 6 &Ewv TePIOTPOPTiS TNS V&
eUplokeTon YaunAéTepov Tou kévtpou Pépous Tiis PaAPiSos, Bia v
elvan BuvaTdy va &vEABn T kevTpov itoews D Utrepdvw Tou onueiov
oTpogfis O (ax. 18-5 ).

4. BoABis 6pBoywvikiis Siaropdis (0. 18-58) mwptmer va &volyn
aUTOu&TwS, WOAIS 1) oTdBun @bdon T6 Uyos H =7 m. TTéon mpémer
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v& elven 1) dméoTacts peTafy kevtpoPapikol &Eovos xai &Eovos Trepi-
aTpogiis, dnAadn TO eis TO oxfua didotnua SO ;

‘H Spraxd) Béors EmiTuyxdveTar, STav TO kévtpov miéoecds oup-
Téon pé TO onueiov meploTpopfis O. TéTe ioyuen:

— o2
SO—X—A—Tiy;-.
A& ys=hs=(7-25-05)m=4m  mpokimrer:
| 1

*— lpapurds  mpoodiootouds Tod  xévtpov mifoewe neeouévwy
Soboywvixiv émpaveiwy t7] Ponbeia 106 Siaypduuaroc midoewn.

‘H mrieois ToU peuoTou a§dvel ypappikée &vodyws ToU P&bous.
ZUVETIGSS i EvO§ TTAEUPIKOU TOIXWHATOS EMevepyel oUoTNUA Trapai-
AfAwv Suvdpewy, af érolan oxnuatifouv 1o Sidypaupa miécewy. *H
ouvioTopévn BAITTTIKA BUvauis Tpémel v& BipyeTan Sid Tou KéVTpou
Bdpous (S') ToU BiaypupaTos avTou.

‘H xotwTtépw meprypagoutvn néBodos EpapudleTar pévov eig
UBpooTaTikéds mielopévas OpBoywvikas Emeaveias, 5161 pdvov &’
QUTAS T& Siary paUHaTa TETEWS £l TAS S1POPOUS KATAKOPUPOUS Topds
elvon peTafy Twv foa. *H pébodos B meprypagdi, x&ptv TAnpecTépag
KOTaVoTioews, S1& TapaderyudTwy.

HNapadeiypara.

1. Els pp&yna (dpfoywvikijs karakopugou Empaveias, oy. 185 1)
TO Bidypauna Titoewv oxnpaTifel Tpiywvov. ‘H ouvioTapévn Tov

Ly. 18.51. Xy. 18-580.
Mé&ypappa Tiécewy epdypaTos. Arkypappa Tiéoewy TAGKSS.

S E€vr,

4

\BPrs
T

N
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TrapoAAfAwy Suvdpewy Trpémel va SibpyeTan &o TO kévTpov PBdpov
S’ ToU Tprywvou. Tod tyos Tou kévTpou Pdpous elvar &ve§dpTnTov Tiis
KAloews Tijs UmoTeIvoUoT)§ TOU TPy vou.

Katd 16 ap&derypa 1 oeA. 305 wpokumrrel 1) &mwéoTacis Tou
onuelov Epapuoyfis Tiis ouvioTauévns T@Y Triéoewy &Trod Tis Pdoews
ion mpds h /3.

2. To Sikypapua mitoewy T elg o oyfiua 18.5.6 elkovifoutvns
TAaxds elvar Tpatréliov. To kévtpov P&pous Tou S’ AapPaveton kot
v els TO oxfjna TtaploTwpévny pébodov.

3. To6 Sikypauua mécewy rl BadPidos eUpiokopévns els T6 &xpov
O WAfjvos TPOKUTTTEL 6§ &koroUbws: TO Si&kypaupa Titcewv TEETE! v
&vaybij els T Ewimedov Tiis PoAPiSos, Evid TauTOXpOVWS TTPETEl V&

. /

Zy. 18-51.

Ardrypappa méoewv, o Erevepyouv £l BaABiSos eupiokouévng
els Td &xpov gwAfjvos.

Angdfi U’ Sywiv 811 al midoels elvan k&BeTol rpds THY TrieCopévny Emi-
pavetav. “Etor AapPévetan 1o els TO oxfina elkovifduevov Tpamédiov
s Sidypapua mécewy.

*B) Zvworauédvy nlevoixn) micois.

*Ed&v &’ dugoTtépwy T@Y TAEUp&Y Emigavelas ErevepyoUy Sragd-
pou peytdous UBpoaTaTikal Tiéaes, TOTE 1) EmiSpacis Twv SYvaTan v
TapacTabi] Sid wds cuvioTapévns TAeupikijs mitoews fi &vTioTolyws
S1& ouvioTapévng TAeupikiis Suvapews. To utyebos Tijs ouvioTauévns
Suvduews UtrodoyileTan G S1apopd TAV TTAEUPIKG Y Suvdpewy TECEwWS,
TO 8¢ anueiov épapuoyiis Tiis cuvioTauévns SuvaTal va Tpoodiopiodii
&vaAuTIKGS (B1& ToU BewdpripaTos TV pomddv) fi ypagikdds (T Pon-
fela ToU Birypdppatos TitoEwY).
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Hapadeiypata.

1. A 1&s els 10 oxfiua 1851 (a) elxoviZoptvag ouvBfkas
miEgewy trl BUpas ppdynaTos (B=6 m), TO péyedos Tiis ouvioTapé-
vns Suvépews Titoews elvan :

F=F, —F,=1vhs A; — vh A, = 1000 (18 X 1,5 —9 x 0,75) kp,
F=1[27—-6,75] Mp = 20,25 Mp.

Znueiov épappoyis:
"Ex ToU fewpnipaTos T&Y pomdy AauPaveTal veAUTIKES:

h h
Frz=F 5 -F, -,
1 3 151 27-3375
2=g025 |27 X3 6P X 5| m=—pre—m=
_ 23625
=025 ™
z=1,17 m.

‘H cumiorapévn Umrépkertan Tiis F; kxal Exer Thv amiv karetbuvor v,
Mpagikids ) ouwicTapévn TpoxUTTel £k TV Siarypauudrwy
TiécEwY TEY SUo TAeUp®dY (T& dtroia pémer PePatws v& oxeSiacBoUy
ut TV abThv KAiow THs UmoTevolons) Si& TepioTPoefls ToU ui-

Xy. 18-51a.

TuvioTapéun TAeupik@Y Tiécewy Erl BUpas ppdyHaTos:
a) Zuviotapivn Buvdpewy ik miéoews. P) Adypapua miéoewy.

KpoTépou Biaryp&upaTos Trepl TNV KOy TAEUp&Y oUTwLS, DoTe vi
TrEpiEYETAl UTTO ToU peycAuTEpou.
Els 16 oxfiua 18-51a (B) wpoodiopiZeTar 16 xévtpov Pépous S’

8Py
7 4
rd
5
g 4
Qe

)
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ToU TpokUyavTos Tpameliou Tf Bondeia évos kevTpoPapikou &fovos
Tou Tpameliou kai £vos &ANou kevTpoPapikou &fovos, 6 dtrolos cuvdéet
Ta KEVTpa P&pous TV SUo TPrywvwy, TToU ATTOTEAOUY TO TpaTégiov.

2. InTeiton 1y X&pais ToU dicypdupaTos TiEcewy Si& To el TO
oxfipa 18-51B eikovifopevov UmepyxelAioTAv.

‘H kautUAn Tiis miéoews &pyiler els tkdoTny mAEUp&Y &Td THY
EAevbéipav Emipavelav Tou UdaTtos, vd TO cuvioT&uevov Sidypoaupa
TiETEWY POAVEL TIPOPaVES POVOY HEXP! TTiS OTEYEWS TOU QP&yHATOS.

|
7, " 0.8kp/m?
A+2
& =
2 -
& 72" 12 kp/m? ]
~
.
hS
e ‘
S N1/ NN N l‘_ﬂh: ‘_73’71*‘]
Xy, 18-5.4. Ly 18-85y,
ZuvioTépevov Sidypappa Triéoewy 2uvioTapevov Sikypappa mécewv Sik
UTrepX EIMOTOV. pevoTa Blapopwv eldikidy Papdv.

TTpos TrpocBiopioudy Tou KévTpou PEpoUs TOU S1aty pauuaTos TIEcEwWY
BianpeiTal TouTo els TpAMATA Kal {nTEITal 1) TOpn KaATOAARAWY Kev-
TpoPapik&dy &Edvwv.

Méxpr Twpa UTeTEdn 6T1 kai &wo Tas SUo TTAEUpAS Tou Toixou
eUplokeTan TO aUTO pevoTOv, DoTe 1) KAICIS THis KapTUANs vh va elvan
1) T Kai Bid Tas SUo TAeupds. Ak pevoTa Siagdpwy eiBIK&Y Papddv
1 kMois Ths wds kapmUAns yh éxhéyeTtan €Aeubépus, Evd Tiis &GAANS
Trpémrel vd eUplokeTan €k Tiis oxéoews TWV €181kdY Papddv v Pdoer Tijs
TPWTNS.

3. ’Evtds Soxelou, 1O Omoiov BiaywpileTal 81 SiappdrypaTos
els SUo TpAuaTa (ox. 18-51y, MA&Tos 2 m), eUpiokovran Ta &ko-
Aouba Uypd:

dpiotepd ¥, =0,8 kp/dm?, h;=3m,
Se€ix yo=1,2 kp/dm3, h,=2m.
ZnTeitan 6 Tpoodioptopds ToU ueyEbous kai Tou anueiou épappo-
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yiis Tfis ouvioTapévng Suvduews el ToU SiaywpioTikoU TOIYWHATOS.
Fi=vhA;=0,8x 3 x (3 x2) Mp= 14,4 Mp,
Fy=17v,hA,=1,2x 2 % (2 X 2) Mp= 9,6 Mp,

F:Fl—Fz = 4»8Mp
Potrai :
h h
F'Z—:Fl "'3‘1‘—F2T21
1 2 80
Z=-4'—8(14,4X1—9,6—3—>m——4§m~1:67m

"Eme1dn els 1O wapdy wapdderyua y; - hy =y, - hy, T& pepixd Sia-
ypduuaTa mitcewy (Tplywva) &xouv Toas Paoers, pé &roTtéAeopa T
oUVIOT&UEVOY B1dry paupa TETEWY V& EXT) OYTIHa TPy W Yoy, Tou dTroiou
TO kévTpov Bapous &méxel wepiTou 1,65 m &mwo Thv Bdoty (s Tpoky-
el £k TOU o)eSiov).

*18-6 Advapig méotwg npds dpepivny kKatevBuvvery.

‘H TrAeupiks) SUvapis miéoews Emevepyel kabéTws Tpds THY Tiedo-
uévn émedveiav. TToAA&KIs Spuws TapousidleTal vBiagépov Sik cum-
oTRCav This &vwTépw Suvdiisays ws TPOs EAATY KaTeUBUVoIY.

. I18-6.

SuvnioT®doa Suvépews miéoews SeSoptvuns kaTeublvaews.

Ofrw InTettan & TpocBioplopds Ths Suvduews UBpauAIKTs Trié-
oews [, 1) dmrola érrevepyel emi Tiis émpaveias A dprlovTics.

O& elvan : F'=Fnua=yhs - Anpa=vyhs A’,
Smou: A npa= A’ elvan 1§ poPohn Tiis Empaveias A kabiTws wpog
THv kaTeubuvoty Tijs Suvdpews F'.
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*18.7 Hitorg &nl xapndiov Emeaveidv.

"E&v kapmUAn Emgdveia Becwpnbfi 6T &mmoTeAelTan €k TOAAGY
uikpdy Emmédwy tmeaveidv (ox. 18-7 o), 8’ E&kaoTov TGV pikpdv
aUTédY Tepayiwv Emeaveias kal ouvetrdds kai ik 16 oUvolov Tiis £mi-
paveias SUvaTal v& Epappoati] & kavdv Tiis Tapaypdgou 18-6.

‘H 8Uvapis els UproTapuévnv kaTeiBuvoiy toouTtan pds THv Tieaiv
¢l v k&BeTov, Tpos THV kKaTeuBuvaty, TpoPoAny Tiis Emigavelas.

A
Xx. 18:-7 a.

THeots &l kapmUAns Emigavelas. Aoyeiov UTd towTepiky Trieov.

a) *Avev émidpdocws tijs fagiTnTos (éowTepixnn) nicats doyelwy ).

*Eotw &T1 ) ieois elvan Téoov peydAn, doTe EvavTi oUTiis 1y
emidpaois Tiis PapiTnTos va SUvatan va mwapadephiy. TéTe foyvet
(ox. 187 a):

F=23pA’'=pXA"

Kot® arov Tdv TpdTov TpokUTTel Kata TO oxfjua 18-7p 1) duU-
vapis F, Baoer Tiis dtrolas SuvaTan v UtroAoy1off 1o éyos Torxdua-
Tos kuAivdpikou Soyefou. ‘H F rpoxumrTer dog yivopevov Tiis EowTepi-
kijs Titoews p &l THY TPOoBoAN Y Tiis kUMIVBpIkTis Emipavelas &l ka-
BéTou Tpds THv kareubuvoly Tiis Suvdpews tmméSou (D - 1). *Hrot:

F=p DI

B) ’Enidpacis tijs fagiryros.

‘H els 10 oxfina 18-7 y elkowiloutvn émigveia &v 18 yxwpw
oxnuotifel peTd TOV EmmESwv TOU OCUCTARATOS GUVTETYUEVWV
&voikTov Boyeiov, TO drroiov BewpeiTar TATipes pevoTou. O& Trpoodio-
piofBouv ol ocuvioT@oan Tiis Suvdpews UBpooTaTIKAs TifoEws KT
Tas karevBuvoels TGV dEovwy X, y kal z.



315
SUpPWVWS TTpds TOV Kavdva Suvdpews & Tiéoews TPOS Dpioué-
my xorevbuvory F'=yhg - A’ elvan vrauba:
1) SUvais €6 UBpooTaTikiis TioEws KaTd TNV KaTelBuvaty TGV X
(xabéTeos pos TO EmiTredov y,2):
Fy= 'Yhsyz . Ayz,
1) 8Uvauis kor& TNV kaTevbuvoty T@Y y
(xoBbtes Tpds TO Emimedov x,2):
Fy =Yh5.‘(7. . sz.

P4
Ty. 18.7y.
Mieors &mi kapmUAng mgavelas U Thy tmidpacv Tis BapUrnos.

Kata v kerrevBuvotv Tou &€ovos Tév z A 8Uvaus &mi Tiis oror-
Xe1wdous tmigaveias dA f &vTioTofyws £p’ dSAoxAfipou Tiis Emeavelas
elvat :

sz — ‘YZdAxy ﬁ Fz == dez == ‘Yfszxy = YV'
Smou: [2dAyy TaploTd TOV Sykov V, 6 bmoios epioplleTon UTrd THg
KapmUAns Emipavelas kol TGV TPIAdY TPOPOAIKGY EmiTEScov. ‘H korrd
Tov &ova TGV z ouvioTdoa Buvaps icouTtan Tpds TO Pépos Tou
U8errosg, ov mepiéxeTan els Tov Syxov V, fi &AAws lcoUTtan Trpds T
B&pos Tiis oTHANS ToU pevoToU peTafyu Ths melopéuns Emeaveiag
kal Tiis E\eubépas Empavelas Tou pevoTou:

F,=vyV
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18 -8 "Avameic.

a) To uéyebos tij¢ avdoews.

’Etl owparos Pubiopévou EvTds Uypou emevepyouv (ox. 18-8a)
ai dkdhoubor Buvéueis:
F, &mi Tiis Gvw émeaveias Tou owpaTos, pé kaTeuBuvo1v Tpods T& Ké&Tw,
F, &mi 1fis x&Tw é¢mgaveiag Tou copaTos, pi kaTesBuvotv pods Té &y,
£v6d ai mAeupikal Suvdticis EAARAoavaipoUvTal.

— -

il

N
-—

Ty. 18- 8 u.
*Avwais Pubiopévou owPaTOS.

2UpPVWs TTPO§ TO TTPOT)YOUHEVOV KEPEAQIOV, ai KXTAKOPUPOL
Suvdpers fooUvTar Tpods TO Pépos Tiis diaypappiopevns oTHANS ToU
Uypou, dnAadn:

F,=9V, xai F,=vV,
‘H Siagop& Tov:
Fo—Ti=y(V.-V)=yVu=A

TaploTd SUvauty kaTteubuvouévny Tpds TX &vw, THYV dvwour.

Entaidny V,— V= V; elvan 6 &ykos Tou peucToU Tou ekTomiLopé-
vou UTd Tou agwpaTos, duvaTal vk oplodf f &vwois dg dkoAoUbs:

‘H "Avwois elvan 1) SUvapis, 1) omrola émevepyel émri cwuaTos Pu-
Biopévou EvTds peuoTou, Kal icouTal Trpds TO Pépos Tiis TTOCOTNTOS
ToU pevcTtou Vi, THv omolav 16 odpa éxtoriler.

"H &A\Aows @ Z&pa tuParrmifouevoy Evtos Uypou, XAvel TOoOV €K
ToU Bépous Tou, Soov elvan 1O P&pos ToU Uypou movu ekTomiler (CAp-
z1) tod Apyuymidovg)*.
T&pxh Tou 'Apxiundous foyxuet pdvov els 16 mediov BapUTnTos. Els puyo-

KeVTPIKOV Tredfov f| Guwais looUTar Tpods THy guydkevTpov BUvauy Tou éxTomifo-
uévou Uypou.

c"f

B8Py,
@
are

N



317

IMapaderypa.

Tendiov dperydhkou Luyiler els Tov &épa 3,27 kp, ¢véd els 16 U8wp
2,87 kp. T& ovoTaTié Tov elvan yoAkds pé y, = 8,93 kp /dm3® kad
Yeuddpyupos pt ¥, = 7,1 kp /[dm?. TTola P&pn Cu xai Zn mepiéyer T
TEPGY10V ToU OpelGAKoV ;

Adaic:

To Pépos elva:

G=v,V,+v,V,=3,27 kp,
f &vwois A= (V;+ Vo) vw = (3,27 —2,87) x 1 kp=0,4 kp (&px &
GUVOAIKOs Oykos ToU owuaTos elvan Vy+ V,=0,4 dm?).
A &dvTikaTtaoTéoews eis TOV TUTTOV TOU Bdpous AauBdveTai:
[893 V,+7,1(0,4—V,)1kp=3,27 kp.
3,27 -2,84 0,43
dm3=

il ol il Nkl 3__
9571 183 dm?®= 0,235 dm3

V,=
Kai oUVETTés:
Y,V,=8,93 x 0,235=2,10kp Cu
kai  y,V,=7,1 x0,165=1,17kp Zn
To &Bpoioua Tpds EAeyyov 3,27 kp *Operydikov.

B) Edordleia odparog évros vypod.

"Avalbyws Tpods TH oxéotv peytbous Tiis dvdidaews A Tpos TS
Bapos G ToU odpaTos Srakpivovtan ai dkéAoubor mepiToErs :
A <G, 16 oopa PubileTal,
A > G, 16 odua &uépxeTanr TPOS THY EMIQAvEIQY,
A = G 16 odpa «alwpeiTa EvTds Tou Uypou, ¢’ Soov elven SASKAN POV
épBarmrtiopévov Evtds auTou, fy EmimAéel, £’ doov pépos aliTou eUpl-
OKETaN EKTOS TOU Uy pou.

Kai els THv mepimrrwotv mou A = G, 8év elvan &rapaitnTov v&
&xn 180 &mokaraoTabf fi looppomia. ‘H SUvaws Tis PapUTnTos
Epapudletat els TO kévTpov Bépous Tou cwpaTos (Sg), fi &vwais elg
TO KévTpov Pdpous Tou éxkTombopévou Uypou (f) xévtpor dvdioswe
Sy). 'E&v T& onueia Sg xai Sy 8év xeivtan émi Tfig aTiis KaTaxkopugou,
ToTE 1) &vewoits A kal 16 P&pos G oynuaTifouv Leuyos Suvpewy kal
TO OMNX TEPIOTPEPETAL, Péypls 6Tou pundeviod] ) pomty ToU CeUyous.
T od®pa looppoTrei TeAKES EvTds TOU Uypou, uévov STav T& onueia
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Sg xai Sy xeivran &mi THis alTis kKaTaxopUgou. Els Thv meplrrrwoty
aUThv Sraxpivovran éAy Tpia €1dn looppomias (eboTabrs, &oTabhs
xal &di&gopos tooppoTria). Al ouvlijkar eboTabous icoppotriag elvan
Si&gpopot i o@ua Trov EmimALel kal Sk odua ou elvan Pubiouévov.

— Edordfeia dufantiouévov odparog.
Aia odpa EvTedds tuPatrriopévov els pevoTov (Y. UtroPpu-
x1ov), ai ouvlijkar looppotriag Seikviovtan els 1o oxfiua 18-8 B. Elgs

‘ ‘
6 G 6
a) 1) 7) I)

Lx. 18.8P.
Karrdoraois looppoTrias Enpatrriouévou owuaTos:
a) Pomrd &vopBdoews. PB) Evorabhs, y) *AcTabfs. 8) 'Abidgopos kardoTacs
looppoTrias.

TOo)fiua 18-8 B (a) elkoviZeTan 1) mepimTwors uf Umdpews iooppo-
mlas. “H pomrfy ToU Levryous TG Suvduewy A, G, Telver vé& otpéyn T
odpa oUTws, doTe TO Sg v& eUpeby i THs KaTakopUpou Sik ToU
Sy kai k&Twdey avTou.

‘H ot ardv TOV TpdTOVY EmiTUyXavouévn katdoTaots fooppo-
mias elvan eboTabns [ox. 18-8B (B)]. E&v 16 Sg eUploxeTto &vwbev
ToU Sy [oy. 188 B (¥)] 1) loopporia els THv Bloiv cThv 6& fTo
&doTtabnis, 816 kal Bi&k THV pixpoTépav &mokAioy &md THv Béciv
{ooppoTrias 6& Emevipyel T feUyos duvduewy A, G, kal 8& EoTpege Td
odua els Thv eboTabf Oéorv B. Els v TrepimTwotv Tiis &Srapbdpou
looppotrias [ox. 18-8 B (8)], T& onuela Sg kai Sy ouptrimrouv. To
odpa dUvaTar v& TepioTpépeTan Kal euploxeTan els olavdrioTe Béorv
tv looppotria (B1& xaTaduTikoUs unyxaviopoUs kal UroPpuxia &ypn-
oTos 1816s).

*Apa odpa EE SAokAfpou tuPaTrTiopévov Evtds Uypou evplokeTat
TéTe kol pévov els kaTdoTao1v eboTafous looppotrias, &tav 16 Kév-
Tpov P&pous Tou Sg keltan &l THS karaxkopUpou Sik ToU kévTpou
dvdoews Sy kal k&rwlev avTou.
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— EdordBeta émnundéovroc odpuarog.

Els &mmAéov odua dUvatal v UgfoTaTtan evotdbeia dxdun xai
els ™y mepimrwoty, xatd TNV émoiav TO kévTpov Bapous Sg keiTat
¢l Tijs karaxopUpou S1& Tou kévTpou dvdaews Sy kai &vwbev oTol
(ox. 18-8Yy), ds .. kaT& Kavova cuuPaiver eis T& TAoIa.

oo

Wy

Al
15

]
l|:
n

Ss

7aspas

Sy

Bados

Iz. 18-87.

Kardoraos looppotrias ETITTALOVTOS OHOTOS:
«) Eborédeia. B) Poty dvopboews. y) Potm &vaTporriys.

*Evraifa 1 looppomia EapTdTon &k ToU tav, Bik plav khiow
ToU péoov &Eovos ToU omPaToS, TO tupaviZouevov Lebyos A,G Tefvny
v& Erravagtpn T odpa [cx. 18-8y (B)] els Ty py ikt Béorv f Tel-
vn vé& T &ropakpyvn dxdun TeploaéTepov &To THv 8oy tooppoTriag
[ox. 188y (y)]. ’Ex ToU oxhuctos 18-87, Swou dvaypdgovra
trrions pepikal v xphoer cuvBfikat, elvar tupavts 811, B1& uiaw Khow
ToU péoou &Eovos, & Sykos Tou txromopévou UBaTos, 1) wopety alrTol
kal guvetréds TO kévTpov &VWTEWS una@dﬁ\ov—rm. To kévtpov &vds_
oecs uetaBatvet & Tiis Oéoews Sy els THY Sv, Evéd Trpogavdds TO KévTpov
B&pous Trapapéver &ueT&PBAnTOV.
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Pomrfy dvogfgems T Emavagopds tupaviletal, £&v TO onpeiov
Toufjs ToU popéws THs &uwoews A peTd Tou pécou &Eovos, TO uetd-
xevTpoy, KEITOl UYnAdTEpOV Tou kévTpou PBdpous [ox. 18-8y (B) ]
‘H &mdoraots MS; = h koeitan uetaxevroixoy Gpog. "Eqv &vmBE-
TWs TO peTakevTpov M kelTan YaunAdTepov &md TO kévTpov B&pous
Se, 8Tav BdnAadh TO upeToxevTpikdy Uypos h elvan &pvnTikdy, TéTE
gupavifeTan 1) potrf) &vatpomiis (ox. 18-8 y). Touto onuaiver
6T 1) looppoTria fiTo &oTabns. To odua Teivel v& A&Pn TOTE EAANY
eUoTadf Beotv looppoTrias, 7| dmoia Spws Btv &vTicTOKEl TTpds THY
gmbuunthv. [A T& oxfuoara 18-8 y (B) kai (y) Tpétel Tpogavdds
va UpioTavTo els T TparypaTikdTnTa Sio@opeTikad poUtobéces].

A& xkAioty mAofou kotd ywviav ¢ [oy. 18-8 y ()] peTaPaiver
6yxos v U8aTos nopefis opnuods éx Tiis &pioTepds eis TN Se§iav TAeu-
pav Kai TO kEvTpov PApous Tou ékTomiGopévou UBaTos (TO KévTpov
&uwoews) &k Tou Sy els T Sy.

TTpds oXNUaTIoHOV TV PoTTOV TV Sykwv s TPos Tov &fova
oTpopfis O, AapPaveTton TO &Bpoioua TGOV poTT@V TOV Sykwv TV
poplwv ToU U8arros, T& dmola tkpelyouv €8 &ploTepddy Kai tkefvwv,
T& émoia mwpds T& def1&k cupteprhauPévovTar gls T& éxTomILOpEva
[pé T& oUpPora ToU oy. 18-85 (B)] ioov mpds:

[xdv= [x - xodA=¢ [x3dA=1. ¢,
816m fx2dA elvan, katd 16 oxfipa 18-88 (y), icov mwpods Thv potrnv
&Bpaveias SAoxAnpou THs lodhou emavelas, fiTol T TepikAeioué-
vns Umd Tfis ioddou ypoupdls EmmeSou Empaveias, g TPOS TOV
&Eova O.

‘H potrfy alTh) Tpémel v& iooUTan Tpds TH MeTaBoAfv Tiig poTriis
ToU &yxou ToU ékTomiLopévou U8aTos Vi kaTd ThvueTaTomov Sy S'v:

Vy - SySy=Vw (h+ z) o.

*Ex T tfiomoews TédY SUo tkppdoewy, fiTort o= Vy (h+2) ¢
AauPdveTal TO UETAKEVTPIKOY Uyos:

I
h= - ——
Vo -

‘H éxppaots dUvatan trrions v& Angbfi 81 Epapuoyfs Tou Bew-
pANCTOS TOU KéEVTPOU PBapous.

evr,
R

a
a\

N

Qv
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2upgwvws TPds alTd TpéTel 1 Siadpopn) ToU kévTpou Ba&pous
S§’ THis peraxivnfeions uepixiis pédns v elvan Tap&AANACS TTpds THY
Biadpopr v SySy Tou KévTpou Bdpous SAokAfpou Tiig ékToTIZOPEVNS

dA

/’

N
It S

NI

o~
N

a)

LUEN
S

et TTTN
~

~

<
~

Xx. 18-8 6.
TTpooB10p10ds TOU HETOKEVTPIKOU Uyous:

) "Ex ToU Bewpripartos ToU kévTpou Bépous. B) MeTaxivnbels pepikds Sykos y) T
trrimedov lodhov ypauuiis.

uédns U8 atos Vyy, af 8¢ Siadpopai abrai va elven GvTIoTPSPws &udAo-
yor Tév &vTiocToiywv patdv [ox. 18-88 (a)].
ZUVOTITIKGS €K Tijs TIWfjs ToU h ouvdyeTan :
h>0 evoTabns
h<0 &oTabhs

loopporria.
h=0 &di&popos
TTpds TEIPAUATIKOY TTPOCBIOPICUOY TOU UETAKEVTPIKOU Uyous
Bievepyeital T6 «melpopa KA loews».

MeydAo Pépos Q neTapépeTan éx TR HIds TTAeUpES ToU TrAoioy elg
TV GAANY, TTOU &rréyel GO THY TPOTNY KaT& TAGTOS b, Tautoypduas
8¢ (1] PonBeia EkkpeuoUs) BETPETTAN T) MIKP Ywvia kAloews ToU TAoiou

Ev ouveyeia ek Tfis oyéoews "Avwois = Bdpos mAdiou G, kad T &1-
CWOEWS TGV POTTAV :

Q- b=G -h ¢ mpokUtrTer 1§ TIpd hz%lq))_
Teyvixn Mnyaviey B’

S “’c

21

=<

Qv

N
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Hapadeiypata.

1. K&vos & §UAou eldikoU Pépous y=0,8 kp /[dm? kal Sraxotd-
agewv R=2 cm, H=4 cm &mAéer pé THv Kopugfv Tpds TA KETW
(oy. 18.8¢6). Els wolov elbos locoppotias eUploxeTan ;

Tx. 18- 8¢.
"EmmAdwv kédvos.

Tpoodiopiopds Pubicuaros t:
Zuppwvws Tpds TV &pxhv Tou *Apyiundous elvan :
Y- me Yw - Vw, (Vw &ykos &xTomilouévou Ubartos)

Y -— RBH=1yyw Trzt, YR2H = ywrit.

3
Ex Tfis &vohoylasg —:—= % TIPOKUTITEI P = —— R - t xad 8§ adrTiis:
2
v+ R2H = yy R t2. t, - H3, t= 08

H2
’Evretfev: t=093H «kal r= 0,93 R.

Al Tipad avuTtal elvon Eropévws &ve§dpmTor Tis oxéoews R: H.
El8os icoppoTrias :

Pomfy &Bpavelas THs lodhou Empavelas = 11%
s x o nret
ExTomigdpevos Sykos U8aTos Vw= 3
I 3r2 r 1
W at 0,75 . T c = 0,75 X T 0,93 X 2cm 2 0,70 cm.

*Emreidn) 16 kévtpov Pdpous ToU kddvou &rréyel % H é&md v

xopueriv Tov, elvat :
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3H 3t

=0,0525 X 4 em = 0,21 cm
h=—I——z= (0,70 - 0,21) cm > 0,
Vw

&pa wpodkeiTan TeEpl Béoews edoTadols looppotrias.

‘Eqv ito R=1cm, H=4cm, 6& eiyouev:

L 0,75 x = x 0,93 x 1 om= 2

Vw ' 4 ! 4
= (0,175-0,21) em < 0O,

OmdTe ) Béors 6& fTo &oTaboUs ioopporrias.

kad

2. Tlolov 16 €l8og looppoTrias émiAéovTtos kUBou (oy. 18-8 o)
dix pudopa: a) t=08¢a, P) t=07c «xay) t=0,1a;

! — 4

L s.L_L

s’T l"
1

Ty. 18.8 ot.
*EmAdwv kUPos.

‘H pomrd &bSpaveias Tis lodhou Emgavelas (TeTpdywvov) elvan
=gt /12, & &ykos ToU txromouévou U8atos elvat Vi = a2t kol 1

&méoTaots 2 = (& — t) 2. Tuvemrdds:
h I _off12  a—t  d®  a-—t
Ve T Tew 2 12t 2

ct) A t=08w

h= 96 —0,1a=0,1040—-0,10a > 0, eboTabrs loopporria

B) Aad =07 o:
h=

84 —0,15¢=0,119a—-0,15a <0  &oTabrs loopporric.
y) Atk t=0,1la:
h—ﬁ—045a_083a—045a>0 eboTadhs loopporria.
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T& &oteddopaTa aUTd dUvavtal vd EheyyxBouv eUkOAws kai
ypapikés (ox. 18-8C &idx t=0,1a «ai 0,5a).

Ey. 18-8 Z.
[pagikds TpocBIopIopds TOU UETAKEVTPIKOU Uyous.
a) t=0,5a. Byt=01l1c.
— h.. .&oTabns loopporria. + h...eboradhs lcoppoTria.

3. Tlotov 06 el8os icoppoTrias émimAtovros ioomAeypou kUAivBpou
(d =h) pé Tov &ovd Tou kaTakdpugov (oy. 18-8 n) kai PubicuaTa
T& aUT& @S ToU KUPBOU TOU TrpOTnyouuévou TTopadeiypaTos ;
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"Evratfa elvan:
nd4
he L, 64 _h—t & d-t
Vw nd? 2 16t 2
g "t

«) t=08h=0,8d, h=0,078d—-0,1 d <0, &ortabys

B) t=0,7h=0,7d, h=0,089d—-0,15d <0, &orobrs

y) t=0,1h=0,ld, h=0,625d—-0,45d > 0, evaTadns.

'Ev® els TNV mepimTwotv a 6 kUPos mimrAder dkdun eboTadids, Si1x
TOV KUAIVEpov (uE SidueTpov fonv mpds TO Uyos) 8¢v ouuPaiver TAtoy
f—pp—
[

K

N

== f'-lJ—- """ :—':'—’-lf

Y. 18-8n.
*Opbiws EmmAéwy lodmAeupos kUAVEpos.

HaD —of
a-t——ef

S

TO alréd. "E§ dupoTépwy Suws T@V cwpdTwy Siopaivetal, 8T -
oTabns mAelols UploToTan, &’ Evds pév ik peydAa &g’ ETépou Bt
Six pikpd PBublopara (TAoia). ‘H perdBoots els THY dvSiapéocss
Kelpévny meproyfy doTaB@y PubiopdTwy ylveton péow mEs -
oToTe Béoews &Siapdpou igoppoTrias.

4. Ak Toiov Pubicpa iodAeupos kUMVBpos EmimAder év &Sia-
Popw {coppoTria;

Yd &Bidgopov icoppotriav foxuer h=0.

I d2 d—t

— e 2 — _ 2
==t igt s d*=8dt—8,

g _d & ( Vz)_
Podtt =0, t—Ti\/T—T T+

0,853 d,
t= <
0,147 d.
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‘Etropévws eboTabns mAeuois éppavieTan Six Pubopa t > 0,853d
kai t < 0,147 d. "Apa 1) mepirwoisa ToU ponyoupévou Tapadei-
yuatos (t=0,8 d) fjro 118n &oTabns.

‘H SitAf} 8lodos 81k Tiis kaTacTdoews &Biapdpou icoppoTriag
BuvaTar v Seryf1) eUkdAws pt &rAouv Telpapa Sik XpnoiHoTOICEWS
kevou Boxelou xovotpPas. Kot’ dpyfiv defveTar ToUuTto v TrAevon
kevov &l Tou U8aros, 6dTe SiamioTouTan &T1 EriTrAel Spbiov (loop-
potria eboTabris). "Av &pxlon v& mAnpouTan Ppadéws &1’ Udatos,
T6Te 81’ dpilopévov PUdioua dpxiZer va kAivn, Toel TAéov va TrAén
edoTafdds Spbiov kal &valnTel dAAnv Béotv eboTabous looppoTrias.
"Av ouvexiot] 1) 81° U8aTos AN pwais ToU Soyefou, TouTo &1 dopioué-
vov Bubioua dvopBouTan Ay kai EravépyeTan els T dpbiav Béorv
¢v evoTabel looppoTria.

Eis 1& méxpr Toube mapadelypota EEnTdobnoav copoaTa pi
foaov Emigdvelav TeTpary wvIKT v T} KUKAIKT Y, Tiis OTrolas 1y poTrty &Spa-
velas elvan, dog Tpods olovdnmoTe &fova, f| auTt. *Edv f| Toados mi-
pavelx elvon dpboywvikn, 1) potrt) &Spavelas Tns s Tpds TOV Kartd
ufikos &€ova, elvan Bidpopos &wd THY pomrnv &dpavelas ds Tpds TV
tyx&porov &fova kai @s &k ToUTou elvan kal 1) eVoTdBeiar Si&gopos.
Els T& émdpeva apaTifeTan oyeTikov Tapdderyua.

5. Eborafeia kuAivBpou EmimAbovtos év korrakekAipévn Béoer
(ox. 18-89).
‘H &medveia A ToU kUKAIKOU TufpaTos pnkous Xopdiis s evpi-

Iy. 18-886.
KUAwdpos tmmiéwy tv koraxekAipévn Béoet.

oketar Bubiopévn el 1o U8wp. ‘H &wdoTaois ToU kévrpou P&pous Tou
KUKAIKOU TUNHaTOs &Trd TO kévTpov ToU xUkAou elvanr z= 83/12A,
kal 6 8ykos tkTomiLopévou UBatos V= Al.

Evr,

o
a =
= &

o
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a) Edordfaa ds mpods TOV Siaprkn &fova:

*Evravba 1= ls_‘*
12
MeTakevtpikdy tyos :
I Is3/12 g3 g8 g3
h =7 = — = —_ J—
Vw T Al  12A 122 oA~ O

Qs mwpds TOV Sroprjkn Aoimodv &fova UploTaran mdvrore Gide
@opos fooppoTria.
P) EVordbeia dos mpds Tdv dyrdpoiov &fova:
s ~ sl3
EvtaUba I= SV
MeTtaxevrpixoy Uyos :
I sl3/12 83
h=v—w—z= 314 ~ A= 121A (3 —83).
‘H 6éo1s looppoTrias elvan:
Sia I > s (h > 0) eYoradns.
» =5 (h=0) &ikgopos,
» 1< s (h <0) &oTabrs.
T ufjkos Tijs Xopdiis fi &vTioTolxws T6 PUoua dplleTon &k TGy
elbik@dy Papldv odpaTtos Yk kal Uypou yw S1& Tiis oyéoews:
*Avwois = Bépos owuaTos
Abvw =melye § =TI
"IBioutépav onuaciav Six Ta wAolx Exel i evoTdBEia TALUCEGS.
Els aira 10 petaxevtpixdv Gyos wptmer v elvan Téoov peyeiTepoy,
Soov peyahuTepar elvan ol &vauevdpevon TAevpikad Emidpdoeis Suvk-
pewv () Trieois dvépou Emri Té@v loTiwy, f) &vtiBpaois &k Tiis wAeupikis
SuoPpovTiag Sid T& oAepikd TAOIa). A1’ dkeavoTrdpa AoTa loytouy:
h=0,2—-05m &i& popTnyd &TpdmAoiy,
h=0,5—-10m &i& Tayéa &ruémhola,
h=0,7—2,0m & loTiogpdpa kad Bahapnyouls,
h=10—-20m &i& woAepik& TrAoia.




KE®QAAAION 19

KATANOMH TIEZEQN EIZ KINOYMENA AOXEIA

’Evrauba 8& tgeTacBouv mepimTddoels, kaTd T&s Omoias TO So-
Xelov pall pé TO pevoTdv TroU Tepiéxel eUpiokovTan év KivoEl, GAAX
TO pevoTOV Ev oyéoel Trpds TO Boyelov Tipeuel ( oyetiny iooppomia ).

‘Qs 18 &vepéphn el TNV &pxAv ToU kepoaAaiov Tiis “YdpooTari-
Kfis, TO pevoTov 8¢v BUvaTan vé TpoBdAn Sixpki) dvtioTaotv els mepi-
TTWOY ATTOXWPICHOU T| METXTOTIOEWS TV Hopiwy Tou. ZTuverrds SU-
varat v dvaAaupavn pévov SAITTTIKT Y SUvapiy kaTeuBuvouévny Trpds
TO E0WTEPIKOV TOU PEVOTOU Kai k&BeTov Trpds Thv Emgdvelav altou.
"Eri Tiis éAeubépas Empaveias fipenoUvTos peuoTOU BEWpPEITAl OTOIYEIGD-
8ns paga m, el Tijs 6moias dokeiTan i SYvaus ToU P&pous mg KXTOKO-
PUPWS TTPOS T K&TW. AUTH TTpokaeTels TO pevoTdy SUvapty dvtidpd-
oews, £l Tjs oTorXE10B0US p&lns, 1) OTrola karTeuBUveTon kKaBéTws TPodS
TV EAeubépay Emipdveiav Tou pevoTou. Atk vaelvan al 8Uo altai Suvd-
uers &vTifeTol (keipevan i ToU aiToU popéws), fiTol S1& v& UpioTaTan
iooppoTia, Tpémel fi EmM@dvelx Tou pevoTtou v elvan dpilovria. Els
THY TEpiTTwoy edbuypdupou Spolopdppou Kivicews ToU doyeiov,
TO &vTOs QUTOU TEPIEXOUEVOY PEUCTOV (Trovu KivelTan pali pé 16 So-
Xeiov) eUploxeTan Umd Thv émiSpaciv pévov Tiis PapUtnTos kai ai
EmkparoUoar ouvBiikan elvar af auTad dxpiPdds dos els THv TeptrTewoty
TOU )PENOUVTOS PEVCTOU.

Eis émrayuvouévnv Spws kivnotv Tou Soyeiou tugavilovran &g
TO CUUTTGPACUPONEVOY oUoTNHA &uagopds, EkTds TV Suvdpewv
BapUTtnTos, kai Suvduels &Spavelas. Suvetrds Trpémel 1y cuvioTapévn
mq £k ToU B&pous mg kai Tiis duvdnews dSpavelas va dvohaupdveTon
UTrd Tou pevoTou. ‘H éAeubépa Emipdveia ToU peuoToU Tpétrer v elvan
TOpa k&BeTog TPOS THY cuvioTauévny althv () TTpds THY AvTiBETWS
Tpods auThv karreuBuvopévny &vtidpaoiv, 81 THs dmolas SiaTnpeitan
1) looppoTria). "Apa 1) uopen Tiis EAeudépas Empaveias E§apTaTon TAéOY
tk Tiis kaTeuBUvoews TGV ws &vw duvduewy.

B2y

N

Evr,
3, €

B

Qv
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19-1 Ed6oypappog kivneis pé ctabepav Emitayvvory.
To Boyeiov (ox. 19-1a) émitaydveron kord THvels To oxfiua Sei-

xvuouevnv katevbuvoiv. "Emi Té&v popicov ToU pevoTtol ETTEVEPYET 1)
Buvaps Tiis BapuTnTos mg kad # SUvaps &Spavefas (— ) my (&vri-
BéTou kaTeuBUVoEWS GO TV KaTEUBUYVGIY TS ¥), of &moicn 5iSouy
s ouvioTapévn THY g, ToU TpéTrel v& S1eubiveTan KaBéTws TTpog ™V

EAeuBépay Emgdvelay ToU pevoToU.

Y7.19.-1a. Xz.19.1 .

‘Emiraguvois kateuBuvopévn mpos 1& Gue.  EmiTayuvois kateuBuvopévn opilovTiwg

‘H Triecis p émri looBAITTIKTS émigaveias, Tou A&TTéYEl KaTd y &ro
THv Eeubépay Empdavelav, elvon peyaAuTépa Tiis Tiécews ToU fpepoTy-
TOS pevoTOU kT THY oXfolv mq /mg.
q
P=Y g
T& oxfuoara 19-1 a kai 19-1 P Seikviouv THv éAeubépav Emed-
Velav peuoToU EvTds Soyelou U dpaddds EmiTayuvopdvny kivnoty.

Napadciypara.

1. TI&s BiapoppouTan 1y EAeubépa Emedveix ToU U8arros elg Se€ar-
Ueviv &Tuopnyaviis UTod émiTdyuvoty Ekkivioews y=1,2 m[s?;

Al émri Tév popicwv ToU G8atos kaT& 16 oxfina 19-1 B Spddoa
Suvdpuers BapUTtnTos mg kai Suvauis &dpaveias my, oynuorifouw
SpBoyviov, &k ToU dmrolou TpoKUITTEL

_my v L2 0
ecpa—m—g— g = 9,81 0:1 )
Ao ax 7.
2. Ti&s BiapopeoUTtan 1) EAeubépa Empaveia U8aros, Td Sroiov
TepityeTon els Soyelov, ToU KUAieTon émi kexAipévou EmiméSou TPoS

T& k&Tw (ox. 19:1y);

S E€vr,

4

\BPrs
are

N
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‘H 8Uvais Tiis PaputnTos mg mpokaAel els TO Soyeiov &miTa-
Xuvov g npa, f dmola elvan &vtippotos Tiis &mi poplou Tou UBarrtos
Bpwons Suvduews &dpavelas rilgnpa. AUTH ouvtiBeTtan petd TS
Suvéuews BapUtnTos mg els ouvioTapévny mq, 1| émola (Adyw Tiis
6uo16TNTOS PETASYU TOU TPlycdvou EmMIToKUVOEWY Kai TOU Tplywvoy
T&V Buvduewy) elvar k&BeTos Tpds TO kekAtuévov érrimeSov. ’Emeidny

4

wi

S

)

I|
m(l'll
\nb.
-
\!

i ‘.:'/_.gIO-I VB Xx. 19-10.
'Emitéyuvaois dmrl kexhipévou dmiméSou.  "Emtéyuvois kaTeubuvopévn Tpds T& &vw.

Bt 1) EAeubépa Emehveia Tpemel v& Elvan k&BeTos TPds THY ouvioTa-
uévnv mq, &mweton 611 elvan apdAAnios pds TO kekAtuévoy Erritredov.

3. ‘Yo molav kaTelbuvorv mpémer v& Emevepydi EmiTéyuvois
tml Soyelou, doTe ) EAeuBépa Emiphveix ToU EvTds aiTou Udarros v&
elvan kataxdpugos (ox. 19-1 8); '

A& va elvan 1y EAeubipa Emipdveia Tou UBaTos KaTakdpugos, &
TptTrel 1) ouvioTapévn Ths Suvauews PBaputnTos kol Tis Suvdpews
&Spavetas va elvon dpilovtia. ‘H &l ToU Soyelou trmrevepyouoa émi-
Téyuvots 8& Tpétrer Emopévws v& KaTeuBUveTon Trpos T kérw Sefik.

Tocov elvan 1O péyedds Tns, t&v 1) koTevbuvols Tng elven 300
mpds THY dprovtiav;

'Ek ToU BuvapotroAvywvou Tou axfuoaros 19-18 mrpokirrrer :

_mg g _ o L _

*19.2 Ileprotpoqikn kivnolwg nepl xatakbépuvpov HEova pé ctabepav
yoviaxiiv tayvtnra.

KuhivBpixov Soyeiov mAnpoUTan &v péper 81° USaros kai Trept-
oTptpeTal UTd oTobepdy ywviaknv TaxUTnTa TEpl KaTakSpupov
&Eova. "Emri €vods pwoplou Tou pevoTou ketpévou els THy Emipdveiav kal
els &wéoTagv x &mwd Tou &fovos meploTpoiis [ox. 192 ()] Emev-
epyel §) duvams PapUtnTas mg xal f§ QuydkevTpos SUvouls mxo?.
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AUTtai cuvTifevron els ouvioTapévny mq, Tpds THY dmofav TS cTol-
Xelov tmipavelas mpémrer v& elvan kdfetov. O wpooBiopiodiy 1
€lowots Tiis Topfis Ths Emeaveias TOU TeptoTpEpoptvou peuaTOU
ug¢ Karakdpugov Emimedov.

Sw

a) ry. 19-2. g

KuAwSpikdv Soyelov pé karakdpugov &fova Trep1oTpops:
a) Mopen tAeubépas tmeavelas. PB) ‘locBMmTikal tmigdveia,

‘H epa SUvatan v tkppacdii Téoov &k Tiis KAoews Tiis kKapmiing
(s wpdyTn Tapdywyos Tis éioPoews THS KaumUAng) Soov kal &
ToU SuvapoToAuydvou (&g T TTnAikov: puydkevTpos SUvas [SYvopig
BapUrnTos):

spa= dy
= —J . .
dx dy _ zo ) dy=i xdx.
mxo? dx g g
£QO =
mg
’Ex THis GAOKANPMOEWS TTPOKUTITEL
w? o2 x2?

y=? xdx, y=? 5 + G,

SnAadt) tEicwots TapaPoldis P’ Baduou. 'Edv Tebf f) dpxy T&V ouv-
TeTaryptvev els T xopuen v Tiis TapaPoAfis Tiis EAeubépas tmipavelas,
TéTe 0% elven &1k x=0 xal y=0 ¢mwlons C=0 kai 9 &lowois Tiig
ToapaPolfis THs #Aeubépas Emigavelas, S X - 0 =1ux (Tepipep)
ToyUTns els dxriva x) AauPdver Ty uopetiv:
o’x? u?
2 2%
‘H ds &veo Exppaots Exel SIGOTACIY UrKOUS.
*Errl T@v Torxwudrwy TolU Soxelou [oX. 19-2 ()] 76 tyos h
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ToU pevoTou Utrepdvw ToU YaunAoTépou onueiov Tiis EAeubépas Emiga-
velas elvan, 81d Ro=u,:

2 R2 2
ho ©R*_ug
2g 2¢g

"Emreidny 6 Sykos Tou Trapaporoeibous ioouTar Tpds TO fjUiou
Tou Sykou Tou Teptyeypappévou KUAvSpou, Emetar &1 els kaTdoTaGY
Npewlas T Emimedov Tiis EAeubipas tmeavelas 8& keltan h 2 GynAd-
TEPOV Tiis KopURTis Tiis TapaPorfis. Zuvetrdds TO peuaTov els TH Béotv
ToU &§ovos TeploTpo@iis KaTépxeTatl kaT h [2, véd Emi TS Empaveias
ToU Soyetou &vépyeTan katd h /2, dog Tpods THY Eheubépav Emipdveiay
Umd kordoTaoiv fipeptas [ox. 19-2 (B)].

*Ex T®v &dvwTépw ouvdyeTan 811 1) KaTavopun TV mitoewy elg TO
£VUTOS TEPIOTPEPOUEVOU BOYEloU TrEpIEXOHEVOY PEVOTOV, BETAPAAAETA
gv oxéoer Tpds TNV Ev KOTAoTACEl Apepias kaTavounv. Els ékaotnyv
£mpduelay ToU pevoToU icaméyoucav kdTwdev Tou TrapaPoAoel-
BoUs Tiis tAeubpas Emipaveias, émikpaTel oTafepd Triecis. Zuve-
s af loobhimTikal émedveicn elven émions mapaporoeds [oy.
19.2 (B)], T®v omolwv ai t§iodoers Touddv Slagépouv poévov KaTd
TV TIWHY Tiis &veTépw oTabepds dAokAnpdcews C.

‘H 1riecis els P&bos z k&Twbev Tiis kopugfis Tiis TTapaPoAroeibous
¢mpaveias elvan:

2
P=Y(Y+Z)=Y( ;; —|—Z>.
Hopaderypa.

KuAivBpikov Soxeiov Sicotdoewv R=0,4m kai H=0,7 m mAn-
poutan 81 200 ! U8aTos kai &v ouveyela TiBeTon elg epiocTPOPHY
Tepi kaTakdpupov &ova. Ak Trotov &p1Budy oTpogdv pidvel TO UBwp
TO XeTAog Tou Boyelov ; Tléon elvan 1) peyfoTn kal wéon 1) EAayio™n
Triects TUBLEVOS KT TNV TEPICTPOPTV ;

Adog:

‘H Bois Tiis EAeubbpas meaveias fpeuias :

v 02 1 r04m
= ndtjd  08%m/a T 08x UM

Méxpr ToU &vw Yeldous elvan ouverrédds &xdun 0,3 m, T& btroia
&vTioTorouv Tpds h /2.

H,
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2
*Ex T#s h = -2 Freton u, = V2gh="V19,62 x 0,6 m /s~ 3,4m s

2g
o L_ 60u, _ 60x34 fmin =81 otp mi
=—p = 087 otp /min < 81 otp /min.

‘H &AayioTn mieois mubuévos tppavileTon els TS kévtpov TOU Ku-
KAIKoU Trubpévos, els TS onueiov A, Evd 1) peyion els THY Tepr1péperay
altou (onueiov B).

2nueiov A :

Hpmin= Hy — % =(0,4-0,3)m=0,Im WS=0,01 kp /cm?,
>nueiov B :

Hpyax= Ho+ % = (0,44 0,3)m=0,7m WS=0,07 kp /cm?,

A & Tfs y (ui/2g+2) ¢ y=1000 kp/m? koai z=0,lm:
x=0: Hpyin=1000 (0+0,1) kp /m2= 100 kp /m?=0,01 kp /cm?,
x = R: Hmax=1000 (0,6 4+ 0,1) kp /m2 = 700 kp /m?= 0,07 kp /cm?.
‘H Trepry pageica Si&rais evploker Texvikhv épapuoynv el Té& un-
XOVTHaTa QUYoKEVTpTioEws kabas Emions els oTpogdueTpa (81 Eyypd-
Hou peuoTou EvTds Soyefou pt UroBiciptoeis TeETparywvikiis KAipakos).

*¥19.3 Ileprotpopn nepi dplovriov dfova pd otabepav Yoviexnv za-
x0TNTA.

To els 16 oxfipax 19-3 a elkovifdpevoy Boxeiov meptoTpépeTan
epl 6p1GovTiov &fova (O). ‘H ¢wi oTorxeiou ToU pevoTou émevep-

£y 19-3 a.
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YoUoa cuvicTauévn mq ouvtifetan &k T Suvdpews PaputnTos mg
kal THis guyokévTpou Suvdpews mxw? Al pds T& dmiow TrpoeKTA-
o€ls TV @opéwv TGV ouvioTauévwv (mq kai mq') els SUo onueia (A
kol A") pémer v& Téuvwvtan i onuefou M keiuévou Erri Tiis S1& Tou
O koraxopUgou.

TouTo TrpokUTTEl oYESIAOTIKES, AauPavopévou U dyiv 6Tl TO
mg elvon 81’ GAa T& pépiax ToU pevoToU TO arrd, Evd TO MX®? peTa-
PBaAAeTon &rd onpetou els onueiov katd THY oxéoty TG dkTivewv X' [x
(&rooTdoewv &d ToU &§ovos TrEpIoTPORTis).

*Errions &vouTik@s AapPaveTal ik THis dpuo1dTnTos TV TPy dvwy
MOA «xai ABI“:
mg _—

_ 8
mxw? OM= 2

’

dE=

fiTo1r &ve§dpTnTOV TOU X.

’Ex Tfis 6uo1dTNTOS TV aUTAY Tprywvwy ETETan €v ouvexeia
&T1 51& mq = oTodepdy pbmer Erions xal MA v elvan  oTaBepdv.
*Apa al foobAimTikai Emigdveicn elvan ouykevTpikai Emigdveian kKUAiv-
Spwv kal al Topal Twv ouykevTpikol kUKAoL pt kévTpov TO onueiov M.

T& 8pia B1&x OM = g /w? elvon :
0o=0 OM = o SpigovTiov Emimedov
=00 OM=0 M cuptrimrea pt O.

Mopadeiypara.

1. TTéon # &mdoracis OM els USpauAikov Tpoydv, & drolos Trept-
oTpépeTan u¢ 15 otp /min ;

mn 15n S_i, O_M=i= 9,81

30 30 o n2f4

‘H popet) TdV looBMTrTikGY émgaveaiidv Exer &l Tiis Aertoupyfias
ToU UBpauAikoU Tpoxou Thv &Efis émidpaotv : ‘H fAeubépa Emedvelx
Tou UBaros els TO EwTepikdy Tolywua T&Y TrTepuyiwv eUploxeTal
IynASTepov &mrd 8,1 els TO EowTepikdy, Tp&yua TO dtrolov AappPd-
VETO! KOl KOXTOOKEUROTIKGS UT Oyiv els ThHv Siaudppwaoty TGV TrTe-
puyiwv, B1& Tov els TO EA&y10TOV TEPIOPIOUOY TGV KTTWAEIGDY UdXTOS
(els 10 oxfina 193 B maploTarar xab® UrepPornyv).

W= m~4m.
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Adyw ToU aUToU @auvoptvou £poappdleTal KaTd THY QUYOKEV-
TPV XUTeuowy &vTioTolyws UymAds &pibuds oTpopdv ut oxomdv
va Anebfj YuTOV OpoI10pOpPOU TTUKVOTNTOS.

¥

£x. 19-3p.
'Y8pauAikds Tpoxss.

2. Tlofov T péyeBos OM 81& pnyavily QUYOKEVTPOU YUTEUCEWS
(500 otp /min);

_ 500m o 4
0= 30 =16,7ns—! =52,451,
— 9,81 981 . .
OM= 52.4° m——Wm—O,OOBm—Bmm.




KEOAAAION 20
*SYNTOMOS EISAMQrH EIX THN AEPOSTATIKHN

’Ev &vmiBiaoToAf] Tpos Ty ‘YdpooTaTikny, 1| Omoia EfeTdle
douptrieoTa peuoTd, f ‘AepooTaTikn €§eTAlEl T OUPTIIEOTX HECQ,
T& &épla, Kol KATd KUpIoV Adyov TOV ATHOTPAIPIKOV &épa.

20-1 Katavopt) méceov, yopic va Aappaverar vn’ oyrv 1 Papdrng.
’loybouv of auToi vouor &trews kai el TR “YdpooTaTikfyy (vouos

ToU Pascal, éowTepixfy kal E§wTepikn) mieois k.ATT.)

Mapadeiypa.

Tofa BYvaps pémel v Epapuoctii Bid v& &moywpioBolv &vo
KoTAa fjuiopaipia SiapéTpou 1 m pé T&S KoiAas Twv TAeUpds &v ETag,
E&v, 81" dpoupéoews ToUu &épos, ) EocwTepikn Triects Exn uelwdiy kaTd
909, Tfis fons mpds 750 Torr &SwTepixiis (ox. 20-1) ;

Iy. 20-1.
Ta fuogpaipia ToU MaySefoupyou.

‘H 8wTepiks) &méAuTos Tieois &y 750 Torr &vTioToryel Tpods
750/735,5 kp Jem?= 1,02 kp /em? ‘H fowTepixy &mwdiuTtos Trieois
elvar 0,1 x 1,02 kp Jem? kal 1} Siagopd Triéoews:

Ap=0,9 x 1,02 kp /em2?= 0,918 kp [em?.

‘H tmedveia TpoPoAfls TéV fuioeaipfwy katd Ty dievbuvaiv
Tijs Suvdpews F elvon nD?/4 kol Emopévws f) Tpds &rroyxwpiopdv
&rontoupévn  Buvapis:

2

2 ~
2 7 100 0,918 kp = 7200 kp.
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Katd 16 el Mory8epoupyov 1o Etos 1654 Treipapa ToU von
Guericke éxTaw ot eis ékdoTny TAeupdv Bév émfpkecav Bik TOHV
drroxwploudv dUo fuiocpaipicv Siauétpou 0,5 m (meipapa TGV fp-
opaipicwv Tou MaydePoUpyou).

20-2 Katavopi] mécewv Omd thv Enidpaciv tijg Bapdtnroc.

Eis T& dovpmisoTta peucTd, oupgovws Tpos THY BepeAicddn
tlowow THs ‘YSpooTaTikiis, 7| Triecis peloUTan ypoauuikds, Scov
HeloveTan T6 Uos [oy. 20-2 (a)], év@d el T &éprax Bév TapaTn-

1 h

]
|

o

dp

£ §)

dp

Po Po

Yyx. 20-2.
Katavout| Tiis mitoews Umd THv Emidpacv Tiis PapUTnTos:
a) ‘Y8pooTaTikf. PB) 'AspooTaTikKi.

peitar ToUTo. “ExacTov oTpdua &epiou cupmiéletan &mod TO Bépos
TGV UTTEPKEIPEVROY QUTOU OTPWHATWV Kai TOUTO EXEl QS CUVETEIQY
at€avoptvou ToU Gyous [oy. 20-2 (B)] va& EhaTToUTan TO elbikov Pé-
pos kai 1) Trieots ket Aoyap1Buikdy vopov. [Npappikn peTaxBoAr) SuvaTtan
V& Becopn 67} pévov 81 oyeTIKES AeTrTd oTpwpaTa &epiwv.

"Ex Tfjs Bepehicodous EEiocdoews Tiis “YSpoduvapikiis kal Si& mieciv
Tubuévos py [ox. 20-2 ()] SideTan:

p=7p,—Yh.
A& Sragoploews EmeTanl :
dp=0—vydh, &pa dp=—ydh,

Strou B1&x TO &melpuos AerTov oTpddua dh SuvaTon TO y v BecopnBi
oTadepdv.
"Eav Spws mrpdkerTan v TapoaoTadf] Bva memepacpévov Uyos h

Teyvie)y Myyavixyy B’ 22
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s ouvdpTnols Tiis Tiéoews p, TPETel v& elvat YvwoTr 1) oxéois pe-
TafU y kad h. ’Edv .y {nTiiTon oxéois uetab ToU Uyous &wd Tiis
tmeavelas Tis BoAdoons kol Tfis &rpoogaipixiis mécews, TéTE 1)
&mhouoTépa oxéols HeTafU T&V vy kai h SUvaron va Aneéfj Sid Tfis
Tapadoyfis icobepuokpaciakiis &Tpooeaipas*. A’ aUTiv THY &Tpd-
opoipav B& Toyue:

P P Po

= oTabepodv it —=21%

P Y Yo '
8mou: p, kai y, ai &vticToryot Tipal &wi Uyoupétpou 0 (Emedveix
Bardoons). 'EE alTddv TGOV O}ECEWV TTPOKUTITEL

dh=—-p 1 _ P 1

» . [

Y Y Yo P
Kai &v ouveyela :
}} p Do
S dhz—ﬂ’—g—dp—=+&j\d—p,
Yo_ P Yo J P
0 Po P
_ Po po _ 10330 Po - ~ by
h= Yo In p 1,293 In D 1 h ~8000In b’

&tou: by= 760 Torr, fitot 1 iecis &épos &mi Tiis Emeaveias Tijs Ba-
Adoons xal b 1y mieois els Torr éml Uyopétpou h &md Tfis Empavelas
Tfis BaAdoons.

Ar fpapuoyfis ToU s &vw PoapoueTpikfis UyopeTpias TUToU
elvon BuvaTov va Tpoodiopioli| kAT’ &mAoUv TpoTTOV TO UWOMETpOV
&mo Tiis émgavelas Tfis Oaddoons, Bia peTpricews udvov Tiis &Tpo-
opaipikiis mécews. TTpds &’ ebbelag dvéyvwaotv Tou tyopétpou, ypn-
CIHOTIOI0UVTal  UWOUETPIKE Opyava, SnAadh PopdueTpa Aneroid
tpwdiacuéva B1° UyopeTpikiis kA luaxos. ‘H UypopeTtpikty kAipag elvan
OTPeTrTr}, WOTE B1& PeTaPoAds Tiis Mitoews v& Suvartal v& UTrooT
S1épfwov.

Mapadeiypata.
1. Téon 1 &ruoopoupiky) Triects, ouppwuws TTPds TOV Papope-

TPIKOV TUTTOV UTroAoYyiopou Uyouétpov, Six T& Uypodpetpa 5000 m
kal 10000 m ;

* "Hror 1) &tudogaipa, Tiis omolas f) Oepuokpacia dév petaPdAAetan, dtav
peTaPdMAeTar kal TS Tyos.
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’Ex Tfis h=8000 In Do, AoppdveTat:

b
bp __h : bo __ 800
my =80 * ¢
16 dmroiov Bider:
—81& h=5000m : % = 0,625 — 1,87,
160
b= 187 Torr =406 Torr = 0,551 kp [cm? (ata)
(ata, &rpdopaipan &TOAUTOU TIECEWS)
—&& h=10000m: % = e!25 = 3,49,
760
b= 349 Torr= 218 Torr= 0,296 kp /cm? (ata).

’Emeidn 1) &rpdopaipa Stv elvon mpdypaTt loofepuokpaciaxt,
SAAK yevikGSs 1) Deppokpacia TriTrrel, STav abfdveron TO Uyos Kol ETeldt
1) rdois T E§apTdTon €k TANBOUS TapaydVTWY, ouvepwvnin 1
Tapadoxt Tiis xavovixie druoopalpag CINA (Commission Interna-
tionale de Navigation Aérienne), pt SeBopévar:

h 0 05 1 2 3 4 5 10 15 20 km

p 1,033 0,973 0916 0,811 0,715 0,628 0,551 0,269 0,123 0,0557 ata
t 15 11,75 85 20 —45 -1l -17,5 =50 -56,5 -56,5 °©C

‘H mrédots feppoxpacias péxpt iyous 11 km elvor At = —6,5°C
&vé km. "Amd ToU Uyous ool kal E€fs uéxpt TrépaTos Tiis Bewpoupé-
vns Teploxfls Uyddv 1) Oepuokpacia Tapauével otabepdds fon Trpos
—56,5°C.

‘H mrrédois Tfis druoceaipikiis miéoews Adyw Uyous Exel tiSpaciv
&l s Ioyvos T&Y KivnTipwy &epotrAdvou, 8161, Si1 YapunAny miectv
f) dvTioTolyws eldikdv Bapos (¥ [yo =P /po)s €S TOV alrdv kUAWSpov
kavosws dlvarar va elcéA8n uikpoTépa TToodTns &épos kal cuvetrdds
Svatal v& dvagpheyfi SAtywTepov xoUoipov, HE &moTéleopa &vd-
Aoyov Trepitrov pefwov Tiis loxUos. "Av pali ¢ THv &rpooeaipikiv
mieow fAaTTouTtan kal 1) feppokpacia, TOTe alf&vel TO €eldikdv P&-
pos  &UTICTPOPLS &vaAdyws Tpos THY &TOAUTOV  Bepuokpaciav
(Y[e=7p /[P0 To/T ), ué &motéAeopa Thv EA&TTWOW Tfis TTOOEWS
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Tfis loxUos ouykprTik@s TTpos Thv loobepuokpaciakny &rudopaipav.
(T °K =t °C 4 273° = &mwdAuTos Bepuokpacia).

2. Kivnip depomAdvou Exer &mi Tiis émepavelas Tiis Saddoons
loxytv Py=1000 PS. Tlola f| ioxUs avtoU P eis Uyos 10000 m Umrod
TV Tapadoxnv THs looBepuoxpaciaxiis kal Tiis SiebBvous &Tpooeaipas;

a) Aix THv looBepuokpaciaxfy &rudopaipav :

P _ b _ o2
P, b, 760

B) Ak v Biebvi| &rudogaipav:

P p T, 0,269 288 .
TO—E . T—W X 293 =0,26 x 1,29 = 0,335,
&pa: P =335 PS.

Tlpos &vmipeTwmiow Tfis TTWoEws loyvos oupméletan & &hp
XaunAfis miéoews Tpd Tiis eloaywydis Tou el Tous kuAivSpous Tou
KwnTiipos, uéxpr Tiis kavovikiis miéoews () kol Tépav aUTiis).

= 0,287, P =287 PS.




MEPOZ EKTON

YAPOAYNAMIKH

‘H “Y8poduvamikn Exer &vTikefpevov T& Tepl Tiis Kivfjoews TGV
PEVOTAV Kai Kupiws Tou UBaTos.

KE®AAAION 21
EZIZQZIZ SYNEXEIAZ KAl EZIZQZIZ POHZ

Al t§iowoers cuveyelas kal pofis elvar ai dUo Bepehicdders oyéoels
This “Y8poduvauikiis, ué v Porbeiav T&Y dtrofwv EmiAveTan péy o pépos
TRV TPOPANPAT®Y TTS.

Els Tn\v peAéTnv pofis cuvnBus xpnoiwomoreitan Sik THY ToxUTnTX
76 oUuPorov w, 81 v& pry yiveTal oUyyuols aUTis ug Tov eldikov Sy-
xov v. Xd&pwv 8¢ duoroyevelas ypnoipotroitan idn &vtaUba els Tous
TUTTous Tiis “Ydpoduvapikiis.

21.1 ’Eticwoig cuveysiag.

"Eav dpiouévos kal apapévwv otabepos Sykos V peuoToU Tapa-
xohouBn8ij kaTt& THv SifAeuciv Tou ik cwAfivos peTaBANTHis SiaToudis
(ox. 21-1 a), elvan mpogaves &ti, tmadt) V=A - 8, 8’ alfnow Tijs
Siarroufis TO Uyos s TOU peucTou ToUTou KUAVEpoU' peloUTal, dvéd Sik
oTévaotv Tiis Siatoufis avfévetar. *Eqv &vagepbfi & Siappéwv Tov
cwAfjva 8yxos els THV povéda Tou yxpévou Q =V [t, TéTe TpokyTrTEr
& ToU Uyous s 1| TaxUtns w kal 1 é§iqwms yiveton &md:

V=A .38 ¢els Q=A - w
m? m

mi=m?-m- — =m?- —
8 8



342

A& oupmieoTd péoa (&épia) eloaryoptvou Tou &ua BeuTepOhe-
TTov Gykouv Vg =m; v loyver

kal Si1x pdvipov. ponv * :
_Aw AW,

Xy. 21-1 a.
ZwAty peTaPAnTiis Siatopdys.

Etretd) Six T peuoTtd (Adyw Tou &oupmiéoTov) 6 Sykos V 1y
&vTioTolyws Bik THv pévipov pofyv ) Tapoxn Q elvar orabepd, EmeTan:

Q=A,w, = A,w, = oTabfepov

‘H &€lowois ouvexelas Tfis pofis xpnoinoToleiTan pds Tpoodio-
piopdv diaToudy gwAnvwy, TTepuylwv KAT.

‘O émwdpevos Tival Tepiéyel ouvnBels TaxUTnTas pevoTddv €l
owAnvwToUs Kal els &voikToUs &y wyous.

SYNHOEIZ TAXYTHTES POHZ w
"Yowe el dvouxrovs dywyods
Aapdpewais koitng

*Aupos, dppoxdiikov 0,3 éws 0,5 m/s
TNASS, &py1AAos 0,6 m/s
péowv S1aoTEoEWY YAAIKES 0,6 €ws 0,8 m /s
oTepeat yaiat 1,0m/s
xovBpol ydikes, TeTpdddes Edagog 1,0 s 1,2 m /s
paAakds Bpdyos 2,0m /s
oKAnpods Ppdyxos 2,5 &ws 3,5 m [s

* Mdvipos pof) dvoudletan 1) por, Tav 81° tkdoTng Startoufis SiépxeTan #) Ui
ToodTns pevoToU el TOV alirmdv ypdvov.
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"Aywyoi Bbaroc
‘Aywyol dvthidy  "Aywyds dvappoprioews *Aywyods kaTadAiyews

¢uporogopol dvtAian 0,8 €ws 1 m/s ]l €ws2m/s

puyokevTpikal &vTtAfar 1 Ews 1,5 m /s 2,5 &5 3 m /s
"Aywyol Umd Trieotv UdpooTpoPilouv

paxpol kal TeTAaTuopévol 1 éws 3 m/s

HEYSANS KAloews B1& Hikpds TTapoy s 2Ewns4m/s

peydns kAiloews 81& peyddas Tapoyds 3&ws 7m/s
"Aywyol U8aros Tootpou kai EAANS X proEws _

&ywyds peTagopds 2 Ews3 m/s

KEVTPIKOS &rywyods 1 &ws2 m/s

SixTuov TdAews 0,6 €ws 0,7 m /s
"Aywyol UdaTos TiéoEws

pakpol gws 15 m [s

Pparyeis &mo 20 Ews 30 m /s
"Ayawyol élaiov

&ywyol éAafou AMirdvoews 0,580 1m/s

&ywyol peTapopds éAafov 1,580 2m/s
Hapasdciypara.

1. Tlofav Si&ueTtpov Tpérrer va &xn 1) ofjpay§ miéoews USponAe-
KTpIkfls &yxaTaoTdoews Sia mapoxtv Q = 37,5 m3 /s p¢ TaxUTnTX
3mfs;

Q=A-w, A=%= 373'5 m?=125m? D=4m.

Ty. 21-18.

*AvoikTd) aUAa§.

2. Tola ToodTns UdaTos péer Sik Tou els TO oxfjuax 21-1 B elko-
ViZopévou dvoiTol &ywyoU, t&v B=>5m, f= T = 2 m kai f} TaxuTns

N
3
= &

o
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ToU UBatos elvar w=0,8m /s ;

B+ 542
2 - T= 2

Q=A -w=7x%08m3/s=5,6m3[s.

A= X 2m?=7m?

*21-2 ’Eticweig pofis (¢¢iocmaorg 100 Bernoulli).

‘H &médebis Tiis €§iodoews Tou Bernoulll ocuvBéetan pé To
Becopnua THs KIVNTIKTS évepyeias Tiis Mnyavikiis. Zupgwvws Tpos THv
oeMba 41 :

Fds ouv ¢ = mwdw.

Kai 81" &va Emions oTotyeiov ToU peusTolU SUvatal v& ¥pnoipo-

To1n8fj TO Bewpnua TouTo. "Ag Bewpnbij T.X. oTOIKEIOV PEUSTOU KU~

-2 \

Ty. 21-2 a.
A& Thyv ¢Siowotv pofis.

AvBpikfls nopefis, diaToufis A, TO Omolov peTaxIvelTar KATd WijKos
ds Toov mpos TO pijkos Tou (o). 21-2 ). Al ¢ oiToU &mrevepyoUoat
Buvapels (k Tiéoews kol PapuTnTos), ai diadpouai kail T& épya elvan :

Advopug AaBpour “Epyov
[p—(p+dp)]A=—Adp ds —Adpds=——l%g-dp,
mg —dz —mgdz.

‘H Ekgpaots Tou Epyou T duvauews Tiécews peTeoynuaTiodn
&vTioTofyws els THvV oxéov:
*Oykos = Bapos [ei5. Papos els Thv Ads = mg [y.
Zuppwvws Tpos TNV @s &vw &ficwoiv évepyeias, EmeTat:

mwdw = — % dp —mgdz.



345

Karémy Siaipéoecs 81k mg AapBdvetar:
w dp
—dw+4 — 4dz=0
g Y +

kad kaTdmy SAOKANPWoEwS :

2
;V—g + % +2=C (cTaBepd dAokAnpcdsews).

"OXot oi 8por THs &vwTépw Ekppdoews Exouv SidoTaaty unkoug
kal  dvaddyws dvoudgovTai:

w2 o ~

z ..... Uyos KivnTikiis évepyefas
% ..... Oyos mitoews

zZ ... Owyos Béaecs

ZuveTtdds Bi& ke Siaropfyv foyUer:
Uyos kivnTikiis évepyeias + Gyos Tiéoews + Tpos Béoecs — oTab*,
‘H s &vw oxtors Suvaton émions va TapacTadii kahdds Sik
Tou oxnuaTos 21-2P.
'E@” Soov 1) &ty ékpofis Tou Soxeiou elvar kAeioTr, 1 EAeuBipa

Ty. 21.2B.
HNop&oTaos Tiis E§towaews Tou Bernoulli.

oTéBun eis SAous ToUs pavoueTpikoUs cwhfjvas elvat # alTh (ouykor-
vevouvTa Soyeia).

* ‘H oytois SieTumrddn 16 1783 Umd Tou D. Bernoulli.

Evr,
3, (A

B

B2y
Qv

N
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Me¢ 16 &vorypa Tfis Omriis ékpofis Tou Soyelou tupaviferan pow,
owdTe ) xvnTich dvépyera TapdyeTan els Bapos Tis Suvauikiis évep-
yelas. ‘H HAatTpévn mieois els ToUs owAfivas  ( SdpavAixy) micowg
&vTti Tiis UBpooTaTikiis miéoews) Stv SUvaTtar v dvuywon TO UBwp
el TV &pyikAv Tou oTdBunv. To drokaTaoTadiv tyos Tiis UdaTivng
oThAns &vTioToikel mpds TO Uyos midosws p fy. ‘H Siapopa Tyous
&md s &pyikiis oTdBuns elvan 16 (yos kivnTikiis évepyeias w? [2g, fvéd
T6 Unpos Tijs PAOEWS TOU UETPTTIKOU OwATjvos &mrd TuyovTos Emimédou
&vapopds elval TO Syog Béocwe h.

’Extds Tiis Mav &momrTikfis popefis Tiis £§iowoews pofis s éLi-
oWoews VPav:

2
L-}—L + H = oTob.
2 v

xpnowototeitan &rions Beutépa wopet) auTiis, 1) dslowois midoewn.
*H Beutépa AapPdvetal & Tiis TpdTns d1& TOAAaTAACIaopOU aUrTis
£l y, Srov vy [g fooUTan Tpds THY TUKVOTNTA P!

w2
P +p+ YH = oTab.

Mia &xéun popot) autiis elven 1) dlowowg évegyeiag, 1y omola
Aaupdvetal 81k TOAAaTAaCIouoU Tiis E§iocdoews v éml mg:

2
mg;’—g—l— mg P + mg H = orab.

Ty
f
w2
m 5 + V-p + G-H = orab
KIVNTIKR gpyov Suvauikn .
tvépysia Téoews + tvépyela = oabepdy.



KEQAAAION 22
EKPOH EK AOXEIQN

*22 -1 Expon) £E ondv.
a) Ocwpnrixn Taybrng éxgoijs xal Bewpnting) nagoyn éxpofc.
"Eorw &éTi els Soxeiov Afipes Uypou (ox. 22-1 «) Emixporrei
&uabev Tiis EAeubépas Emgaveias () dtofa Bik cuveyols TpooBrikng
UypoU Biatnpeftan els oTabepdv otéBuny h) § mieois py , &vés 1) -

St ————— I _________ A- Y Po
§Wﬂup Wy

M, L
Y. 22-1a. Xy 22-18.

"Expon) £x khetoTou Soyeiou. *Expon €6 &voixTou Soyelou.

Tepikn) Trleais elvon p, . “EoTw Tepantépw Ay )) A olTws, doe ) TayU-
TNs kaBdBou Tiis oTdBuns w, els TO Soxelov, Adyw &xpofis, TpoTiKGS
V& BewpfiTan dueAnTéa. Ar’ Epapuoyiis Tiis E§iowoews pofis ueTall A,
kal A TrpokUTrTel :

2 2
Wo o Pty Weewe | Pz 0 kol &v ouveyela:
2g + Y * 2g + Y

Woewo _p 4 Pi=Pa »

2g Y

—Ap\
Woewp, = VZg(h + —yl)

(8mou Apy &vrioToixel Tpos THY EvBafv ToU &vw pavopérpou
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M, kal h 4 Ap [y dvmioToryel Tpds ThHy EvBe1§iv ToU k&Tw pavouéTpou
M, ToU oxnuaTtos 22-1 a).
"Eqv 1| EAevdépa tmipdveix A,y kal 1) BiaToun ékpofis A eUpiokwvTan
UTd THY adTv mieow (m.y. 1| &THooalplkn Triecis els TO &voikTov
Soyeiov, ox. 22-1 B), T6Te AauPiveran:
Woewp. = V@ il Woews. = 4,43 Vh.
m/s m
Bk Tiis BecpnTixiis TOXUTNTOS EKPOTiS Woewe. AHPAvETaL, TH
Bonbeia Tis E§10woews ouvexeias, 1 BewpnTix ToodTns éxpotis (Beco-
PNTIKN TTapOxf) S

Qeswp. =A. Woewp.

‘H TaxuTns &xpofis kaT& Tov s &vw TUToV loouTan émakpiPdds
TpdS THY TEAIKNY TAYXUTNTA TTTWOEWS TTEPEOU CWUXTOS &TTO TO Uyos
h. MetafU TV SUo gawopévwv UpicTaTtar ) &Efis onuavTikn Sia-
opd : "Ev@d TO oTepedv odpa emiTayUveTal ka®’ SAnv Ty Si&pkeiav
Tijs TrToews, TO Uypov Siatnpel kab’ dAnv THv Sidpkeiav kaBéSou
THis oTdOuns oTabepav TayUTNTX Wy kai udvov THv TeAeutaiav oTi-
YTV EMTaYUVETOL pEXPL THS Woeep.

Katd THY ¢dotv Spws Tijs ékpoiis Sév elvar Suvatdv & couaTidia
ToU Uypou, T& oToia Tefvouv &kTvVIKES va eicéABouv els Thy by,
v AAA&Eouv &TToTOpwS THY TTopeiav Twv katd 90°, Snhadfh &md THv
BievBuvov THs akTivos eis TNV kaTeUBuvoty Tou &§ovos Tiis E§epyouévns
PAePOs [adpdveia palns, ox. 22-1 y ()]

*B) [Moayuatixy taydrns €xpofic xai mapoyy).

Noyw Tiis ds &vw alTias, 1) é§epxonévn Béopn yivetal oTevwTépa
kai ouvetrés 1) SiaTopt This Séouns aA elven pikpoTépa THis SiaTopdis
Tfis ot A. ‘O ouvtedeoTi)s a < 1 KoAeiTan ovvredeotijs qvoTods.

"ExTos ToUTOU Kai TPIPT) Tou Uypou el THv Omrjv ouvtehel &ls
ThHY peiwov Tis BecopnTikfis TIpfis THS TaXUTNTOS Weew,, BéXPL TS
TIUTS @+ Woewp. ‘O CUVTEAETTNS @ < | KaAeITQN gurTedeatiis TaydTnTos-

A Tag TpaypaTikas TipGs N e§icwols ouvexeias ypdeeTar:

Q =aA. P Woewp. = QP Qesmp. =H QOsmp.

dmou: p= ap elvan 6 ovvredeotrg éxgorjc (u < 1).
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"Etre1idf) ai Tipad to0 ¢ elvan OXETIKGS peydhat (0,96 Ews 0,99),
| Tiun ToU p Emrnpedleton kuplws &k Tiis Tipfis ToU a, SnAadt) & Tou
€iSous ToU oTouiou éxpofis. TT.x. 81" dmwiv p¢ Aemrrd (koTrTepd) yel-
An [ox. 22-1y ()] u=0,6 Ews 0,69, Bi1&x KaAdds OTpOYYVAeuptve
XefAn [ox. 22-1y (B)] n=0,95 &ws 0,99.

Oi ocuvtedeotal ¢, a xai p elven SuvaTtov v Tpoadiopichouy
Hévov TrelpapaTikds KaT& THv dxdAoubov pébodov: Ak HETPTICEWS TTis

—

W w

4 06-0,68 @e055-0%9
¢

a

Ly. 22-17.
Atoun Epofis:
a) Ara Aemrtd YefAn. B) Ak koG oTpoyyvAeupéva XelAn bTris.

TparypaTikfis wapoxfis Q (81 Luyicews Tfis ToodTNTOS TOU KATK THv
Sidpkerav  dplopévou  Xpovikol SiaoTAUATOS EKpeUoauTos Uypold)
Kai Umrohoyiouou THs fewpnTikis TapoXfs Qocw. TPOKUTTTE! & CUV-
TeAeoThis éxpofis = Q /Qecwp. A& weTPricEWS THiS SlaTopdis i
déouns aA kol v ouveyela ouykpioems Tng TPds THV SiaTourv THis
&mriis A eUpiokeTon & ouvTeAeoThs GUGTOARs . "Ex ToU Adyou pla=¢
TPOKUTITEL & OUVTEAECTRS TAXUTNTOS @.

Hapadeiypaza.

1. Aoyeiov U8atos (ox. 22-1B), els o dmoiov #) oTébun Sia-
TNpeiTar oTtadepd eis h =3 m, géper omiv 25 mm & (u=0,62) eis
Tov mubuéva Tou. Tlola 7 BecopnTix kad Trofa ) TpaypaTiKd ToodTns
ToU éxpéovTos peucToU &ui AETTOV;

Woewp, = V2gH = 4,43 V3 m /s = 7,67 m [s= 76,7 dm /s,
Qocon. = A - Wosus, — 0_'245_21 % 76,7 1]s=3,76 L |s = 225,6 | /min,
Q = pQecwp. = 0,62 X 225,6 | /min = 140 [ /min,
B & & eUBelas UmoloyiopoU:

2 y—
Q= pAwey, = 0,62><_0%Lx44,3 V3 1s=2,331/s= 1401 /min.
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2. ’E§ &pbiou Boyxelou eUploxopévou Umo Tiecw p;— pa= 10
atli (oy. 22-1 o) txpéel UBwp péow KOAGS oTpoyyuAeupévns Oiis
(k= 0,97) tmeaveios 1 cm? Tlola 1 ToodTng ToU &xpéovtos GBaTos
&1° Oyos Eeubbpas Emigoaveias h =2m kal h=1m ;

Ap _ 100000

"Emretdi) 1000 ™= 100 m  &mweton 671:

Aoyw Tiis UproTapévuns ueydAns éowTepikils mitoews, 1 Emidpaots
TFME'raﬂokﬁg TOU U\ous Tiis oTa&Buns s?vcu &ofpavtos (V102 &vavtt
A101). Kord péoov dpov elven (V101,5):

Q = pAWeqeu,. = 0,97 X 0,01 X 446 1 [s =4,33 1 /s.
dm? dm/s

*22.2 ’Expot) dia péaov imatopiov.

Eis THv TrepimTwoy abthv 1} ékpor) &k ToU Boyelou Aaupdver
yopav 81& péoou EmoTopiou, SnAadty cwAfjvos LikpoU ufikous Trpoo-
npuocpévou els THY OV, Adyw TOU pikpoU prikous ToU cwhfjvos
af dvtds atou TpiPal SUvavtar va un Angbouv U’ Syrv.

*a) ‘Oguldvriov émiotopior.

Els 76 oxfinx 22-2 a () €ws (Y) SewviovTtar Tpels Trepirrdoes
Ppaytos épiGovTiou cwAnvwTou émioToufou Tpoonpuocuévou els So-
xefov. A& kaTaoTpwoews Tiis &§iowaews pofis (Bernoulli) perafu
TGV SiaTopdv Ay, A, kal A AapBavetar fy dkdAoubos oyéois (cbs' oTa-
oun &vagpopds Tou Uyous Béoews AauPdveron 1) Siepyoptvn di& ToU
péoou ToU cwAfvos):

Wg Po . W% P:1 _ w’ Po
26 v TH= vy 28 Ty
I I1 I

E@’ Soov AW Ay )) A, dvaTtar va Tebii wy,=0. Téte Tpo-
KkUTITEL &K TGV E§10woEwV:

2 —
I ot I1I: H=12"E, w=V2gH =443 VH,
2 2’
Mrad 1: —~ ¥ _P1i=Po _ AP
2g 2 i i
[ p; elvan ) &mdAvTos Triecis, p, — po=Ap, &pa # UmrepTricos (+)
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| 1) Umromrieois (— ) Evavmi Tiis &TuoopapIkiis Tifcews p, . ’Emimpoo-

BEToos loyUel, kat’ Epapuoyny Tiis EE10doEws ouveyelas, 1) oyéos :
Aw, = Aw.

Ao | P -

[]
L)

Iy. 22-2a.
*Expoty péow dprfovriou EmoTouiov.
a) A;=A. B) A, > A y) A[<A.

A& Tés Tpels elkovifopbvas meprTdoers elvan :
a) Aj=A, w=w " xad Ap/y=0, ¢ls A; UploraTon #
t8wrepikn) Trieois.
B) A;>A, w,<w «kal Ap/y>0 es A, Uplorerren
UmrepTriecis.
Y) Ai<A, wy>w xal Ap/y<O0 es A, Uplotaran
UmroTrieois,
‘H Umorrfecis (mepimrT. y) SuvaTan BecopnTikdds va dvéAdn péypr
ToU dnoldrov xevod, fitor Tis Twfis* Ap [y=—Hy=-10,33m. I.3.

_ * Els v wp&Ev &ropaoioTicd) elvat ) Téots &Tudv ToU peuaTol Umd Thy To-
Tk Beppokpaaiav (.. 81" U8wp : 20°C ... 0,0238 ata, 10°C ... 0,0125 ata,
0°C ... 0,0062 ata).
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‘H els THv oTtevwTépav Siatounv A; peyiocTn duvatn Taxutns, Pa-
oel Tis &vw oytoews, foouTtan BewpnTikés TPdS:

i [H - (-H,)]=H+H,

wi w’ Ap

28 28 v

fiTol

Wimax=V2g (H+ H,) [=443VH + H, m/s.

A& Ty &vamTuiv Tis peyloTns oUTiis ToXUTNTOS W imax
yiveTal Tpoov Tvé Saveiouds TiEcews ek Tis dTHoopaipas. ‘H Trieots
Spws aUrTh EmoTPéPeTA! €ls TO TuTjua S1eupUVoEwS TOU owAfjvos, &rou
1 kwwnTiIKn évépyeia peTaTpéTreTan Els BAITTTIKNY Evépyelav TriéoEws.
Eis v 8éo1v oTevddoews ToU cwAfjvos duvaTar v& yivn &vappdenois
peuoTou 1) &eplov [ &px1 AeiToupyias T&V depavTAi@dv, oy. 22-2a(y)).
A& repanTépw opikpUVoEws THs diaToudis is THY oTevwTépav Bécwv
TrPOKUTITEL BecopnTIKGS &pvnTIKT &TOAUTOS Trieots, TTp&ypa TO dTToiov
gis TV TpaypaTikOTNTa BEv EmTuyyxaveTan. MOAIs 1) Triects kaTéAdn
K&Tw THs méoews (Taoews) &TuGY Tou UbaTos, & SnuioupyolUuevos
&Tpds S1akOTITEL THV OUVOYXT)V ToU UdaTos, HE GTTOTEAEOU THY KXTO-
oTpopnv Tijs pofis. ‘H ouvoyxn Tfis pofis éupavileTan TEAW, UOAIS TO
Uypov @b&on Sieupuvopévou Tou cwAfjvos els éxeivny THu Siatopry,
Bi& THv dTrofav &k ToU Bewpn TIKOU UTTOAOYI0HOU TTpokUTTTEL TTéAY p=0,
fiTor 8Tav ylvn A UrépPaois THs Taoews &TUAY TOU PEVOTOU.

Iapadeiypata.

1. Tlola ) UmepTrieois, woU &mikpaTel €is THv Siatopnyv A, [oX.
22-2a (B)], tav A JA;=1/2 xai H=20m; (g=10m [s?%). .

‘H TaxuTtns ékpofis w kai 1) TaxuTns s Ty SiaTopny w, Aap-
Pavovton ek TGV :

w =V2gH=V20x20 m/s=20 m/s,

A 1
w1=w-A—l=20x—2—m/s=10m/s.
’EKTNS E0EQC * _‘N.%__'_ﬂ._—ﬂz__*_ Po Y 1 1 UTTED-
ns oX S: 7g Y - 2g Y » TTPOKUTITEL 1) UTTEQ
TTiecis :
PizPo  WoWE 400100 o wes 15 e
¥ 2g 20 - '
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“Ocov uikpoTépa elven 1) TaxUTns wy, TéoOV aUfdvel Tpoga-
véss 1) Umeptrieots els TO A,. Tly. 8i& w;=3m /s 1) Umepmicois elven
19,6 m 1.2

2. Tlola oyéais mptmer va UploTaTon petafy T&v d; xod d ToU
oxnuaTos 22-2 a (y) (Bidperpor els Tas Siatopds A; kal A), dore
81 H = 5 m 1) mieois el T Sixroutyv A, vé& @bdon Ty ity p, = 0;
(g=10m/s?).

Efs v mepimrwow oUthy els Thy Btow Tiis SiaTopfis A, T
ouvoAikdy Uyos H kal T Uyos, ol &vticToryel els Thv &ruoogapi-
kv Tieow, peraTpémovTtar els KIVNTIKNY &vépyelav. Juvemdds :

w =V2gH=V20 x 5m/s=10m/s,

w,=V2¢g (H4+ H,)=V20 x 15,33 m/s=17,5m s,
1 g ( 0 /

A_ w10 o5y G o7ss,

A w 17,5 d

3. KataoTpéperan # ouvéxelx Tiis pofis els A; (ox. 22-2p),
¢v A;JA=0,8 kai H=20m; Eqv vaf, 8i1& Tolav oytow Ay [A
&mokadfoToran AW f) ouvéxela Ths pofis; (g= 10 m /s2).

w=V2gH = V400 m /s=20m s,

pi—py W —wi  400—625

y 2g 20

»,

Ex. 22-2 . x. 22.27.
*Emiotdpiov apadetyportos 3. Kexhpévov Emictduiov.

L/

Suveméss xaraoTpépeTan 1) ouvéxela Tiis pofis. Atk p;=0 Aaupé-
VETQL &K TGV :

Teyvinyy Myyavix)y B f
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PLi—po _ W—w; 5 Py _ wWowy
Y 2g Y 2g
\v§=w2+2g-};—°,

wy = V400 + 20 % 10,33 m /s = V606,6 m [s = 24,6 m [s.
TeAikdds AapPdveTan :
Ax w 20

A~ w, 246

‘H &mokatdoTaots Tiis pofis AapPdver ydpav &AW &l pikpav
&méoToow &md TR diaTopdis A,.

= 0,812

*B) Kexduévov ématduion.
Eis 10 kexAipévov émioTopiov k&Be Siatoury Exel kai Sidpopov
otdBpny (ox. 22-2 y). ToUuTto émnpedler m.X. THYV oo SixTopddv

A, /A, Bix v omolav p, = 0.

l'lapdﬁeiyp.a.

A& 16 oxfjua 22-2'y elvan H; =5 m, Hy= 2 m. Ai& molav oyé-
ow diatoudv A, /A ylvetar p;=0; (g= 10 m/s?).

Adoug:

W;=V2g(H,+Hy)=V20 x 1533 m [s=17,5ms
(o5 €l TO Topd&deryua 2, oeA. 353),
A,  w 11,8 d;,
e - 0em, “L=082.
*y ) Kataxdpvpos mpoohnxn cwiivos ué éxpony évrog Hdarog.
"Edv els v &mwi Tou TuBpévos Soyelou v éxpofis Tpocapuo-
087} KaTaKOPUPOS CWATY &TOAf)ywv K&Tw &mo Thy EAevbépav émi-
pavelav UdaTtos &AAou Boyelou (o). 22-2 8), 1) TayUtns es ThHv Sia-
Tounv A, SUvartai v& ai§nbii, ue Samdvny Tiis dvepyeias miéoews, péypls
&tov yivn p, =0. TéTe, Uod THY TrpoUTTSBectV TTEAY &1 :
w, = 0, TpokUTTEL

Wimax =4,43 VH; + Hy, &mou H,=10,33 mY.Z.
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‘H TaxUTns ékpofis ék ToU cwAfjvos elva :
w=4,43 Vﬁlﬁ- H, m/s.

"Emreidn) & Tiis é§10dorws ouveyeias elval AW, = Aw, émeTon &1t
| oxtois TGV SiaToudv Epofis elvat :

A _w _\[HF1033

A, w NV H+H,

|
Po A,

)
| <

d
|
l
|

Po

fv
1]
i
i
1
H4
1

W
Ty 22-26.
Karraxdpugos mrpocdiikn ocwhijvos ué tkpony tvtds G8aros.

"Ex Tfis oxéoews aUTfis kaTagaiveTon &T1:

Sid A= A; (kuMvSpixds cwAnv) mpémel v& elvan H, = 10,33 m
Bix A < A, (oTevoUpevos cwAnv) dovatar vaelvar H, > 10,33 m
Bix A > A, (Sreupuvdpevos gwAnv) Suvatai vaelvat H, < 10,33 m.

Napadeiypata.

1. *H &wedpuvors Tiis kuAvdpikils Tpoobrixns ToU oxAuaTos
22.2¢ (a) (Hy=2m, Hy,=L =4 m) mpéme1 v& A&Pn Toia¥ras Sia-
otdotls, doTe va UploTaTa gl TV Siatounv A; (D, =1 m) 1 &md-
AuTos Triecis p; = 0 (wo & B Angbfi U’ Syw).

O& TTp!':“TTEl'
2+ 10,33 \/12.33 506
ol = 6=
A \/ 2+4 6 = Vte=1u
A %_ V1,44=1,2 é&pa mpéme va elvon Dy=1,2m.

1
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‘H yovia dieupivoews ToU cwAfjvds AapBdveTal ¢k Tiis oyéoews :
a D-D 0,2 a

8(07'— 2L = 8 :0,025, CIPG 7—- 10 26 N a=2° 52,.

“Apa 1y BieUpuvois ToUu cwAfjvos elvar EAayioTn.

Eis 1O TapdBerypa ToUTo €3eixfn, &M elvon Suvatov v ouykev-
Tpwhiy TO cuvoAikdy Uwos Trrddoews (dnAadh T& Uyn H, 4 H,) eis
THv SixTopnv A, émouévas elvan SuvaTtdy vk ToTroBetndf UdpooTpd-

I Pk ‘

Po I‘. .-.._. ) __f-
: [ e L v ________m P
S f 21
N ' .
X N &
‘ Lrpoldos

7 l ---
|
7 A
: l
2 b4 Lo

Xx. 22-2€.

Keovikds cwifv &dvappogrioews:
) “Aveu oTpoPfrou. P) Met& atpoPirou.

PrAos els v &pxnv ToU owAfjvos kai Tap® SAa alrtd va &fiomorfi
T6 TAf)pes Tyos Tiis UBaTomTwoews (&pxT AetToupyias ToU cwAfjvos
QVappoPrTEWS ).

‘H &vtloToryos xaTavops) Té&v mitcewv TapicTaTa s 1O Sia-
ypaupa ToUu oxfuaTtos 22-2 € (a), dik mepitTwotv 88 TomobeTroEWS
oTtpoPiou deikvieTran els TO Sidypaupa ToU oxnfuaTos 22-2¢ (B). Eav
TOpa TO Uyos H, elvat peyadUrepov Tijs Tiufis, Si& thv émolav p, =0,
TOTE KATAOTPEPETAN 1) GUVEKEIX TTiS pofis kail axnuaTifeTon els TOV G-
Afjva véa EAeuBépa Empavela, Emi Tijs Omolas TO Udwp TriTrTEl EAeU-
Bépoog, B1&x péoou ywpou EAeubépou mitoews. Els ToladTas TepiTTadoes
Stv elvar BuvaTtov va tpappocBolv petafl A, kai A al Eiowoes
ouveyelas kal pofis* 8&v BUvaTal vé Ekpevomn Si1& ToU A TrepiocdTEPOV
&amo 8,1 eloper Bix ToU A,.

2. Eis 10 oxfiua 22.2 o1 elvat H;=4m, H,=12m, A, =
=A=1m2
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‘O Gmroloyiouds :
w=YV2g (H;+ H)=443V16m/s=1772m /s, Q=17,72m?/s
6& fito topaiuévos.
A Umomfeow Hy=10,33m T.Z. els Tov &vev miboecos ydpov
MET& &rd v Siatounyv A; 6& fiTo:
Wimax = V2g (H; + Hy) = 4,43 V14,33 m/s=16,7m/s,
Kal ouvenr@s ) BewpnTIkA Tapoyt) &k Tou A
Qocwo. = 16,7 m3 .

w Al P —e—p
I N
x .
44
Hoev - \a% oYy ’
AR IS .
1
[3 .
s B
S
|
P A-ia, LES
Xy. 22-2ot.

Karakdpugos poobrixn gwAfvos ué x&dpov Eredbepov miboews.

AapBavopévou U Syiv Tou cuvTeAeoTou Ekpofis p = 0,62, Tpo-
KUTTEr 1) wpory paTikn Tapoxn Q = pQgew,. = 10,35 m?3 /5. Mdvov alrr
| MogdTns SuvaTan va Ekpevomn & Tiis Siatopfis A (kal &x1 ) dve-
Tépw Umoloyiofeioa moodtns TV 17,72 md [s).

*22.3 ’Expot Onod xatepyopévnv EhevBépav otabuny.

Els 1&g uéxpr Toude égetacbeloas mepimrTcdoels xal T& mrodoyi-
ofévta mapadeiypata mpoUTeTifeTo ThvTOTE ST 1) EAeubépa Emi-
Pbveix els THY SiaToutv A, SieTnpeiTo i oUVEXOUS CUPTIANPCOTEGS
els orafepov yos, tkaorn 8¢ Siaropn BieppéeTo els ExdoTny oTiyuy
Umd T aUTiis ToodTnTos (Movinos pofi). TAv Trapodeipbfi 1 dva-
TAfpwols ToU Ekpéovtos USaros, fi EAeuBépa Emedvela katépyetan,
& #) TaxiTns ékpofis kai 1) mapoyh &kpofis pelolvron ouveydss.

Els &voikTov mpiouaTikov Soxeiov (o). 22-3) kaT& THY Ypovikiy
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Sidpketav T kotépyeTon i Aeubépa Empdveia Tou Udaros &wd Tijs
otdbuns H, els v Hy . Kata v Xpoviknv Sidpkeiav dt éxpéer Six
Tfis omriis A 6 Sykos UBaTos :

dV = pAwdt = pA V2gz dt,

e

| "‘“‘“"““""’L”T““‘“‘"I '
_1| L
A |
P

Iy. 22-3.
*Expot) UTrd xarepyopévny orddunv UdaTos.

& omoios TrpéTrel v& {oouTal TrPOs TNV TOCOTNTY, KATH Thv dtroiav
AAaTTodn TO eUpiokdpevov els TO Soyelov BiaxTopdis A, Udwp, fiTor:
dV=—A,dz (dz elvar &pvnTixov).

A Eowosws TGV dUo Sykwv AapPdveTal:

_Adz—pAVZgzdt xal  di=——0__gin g,
HAY2g
A’ SAOKANPWOEWS TTPOKUTITEL :
T H,
fdt=—ﬂ%- f i dg—p B0 L |t
pA V2g HA Y2g Hy
0 Hy
Ao

. 2 ip e

A& THv TApn Ekkévwotv ToU Soyelou elvan Hy =0, Hy= H kai
& YXPOVOs EKKEVCEWS :

_ Ao 1/2H,
HA g
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Iapadevypa.

Aeopevi) koAupPrioews émgaveias 30m X 25 m kai  Pédous
U8aros 4 m Trpémel va Ekxevwdii vTds 2 Gpddv péow KukAikis driis
(0=0,62) €is TOov TuBuévax Tng. Tlola Tpémer v& elven 1) SidueTpos
THs omfis ; T1éTe 8& Exn éxpeloet TO fjulou ToU Tepiexouévou T ;

Adbos :
Ex TS T—- —> \/—— Aaupévetat :
_ 2H 30 x 25 8 , _
A= u—T V? ~ 0,62 X 2 X 3600 \/9_,31 m?=0,168V0,815 m?,

A=0,168 x 0,902 m?= 0,152 m?= 1520 cm? D =44 cm.

T fuov ToU Trepiexopévou Tiis Be§apeviys 8 Exn txpeloel, tav
16 Oyos Tiis EAevbépas Empavelas Tou Uatos &md Hy=4m &xn
kaTéABet els Hy=2 m. ‘O mpds TouTo &maiTtoUpevos ypdvos elvan :

30 x 25
0,62 x 0,1520 981(V4 V2)s,

T=7960 x 0,452 (2 — 1,41) s = 2120 s = 35 min.

_ A 2 gt
= —g(Ho H? )=




KE®AAAION 23
APAZIZ KAl ANTIAPAZIZ AOI'Q POHZ

’Edv U8arivn Séopn kaTeubuvlii évavtiov Toiyou, TéTE ¢T° adToU
Errevepyel BAITTTIKY SUvapis kaTtd TV kaTeubuvolv Tis Séopns (rieois
¢mPpadivoews, «Bpdoisy). 'Eqv &mwo omrmv Soyeiou Ekpén U8wp,
TOTE EEOKeITOL £TTL TOU TOIYOPATOS, TTOU KEITAl &mévavT Tiis &Trijs
£kpofis, BAITrTIKY) SUvapis kaTeubUvoews &vTiBéTou Tpds THV KaTEU-
Guvov Tiis &§epxonévns dtouns (Tieots émiTayuvoews «&vTiSpacisy).
*ApgodTepan al Suvduels duvavTtan va ypnoipotroinBouv ik Thyv kivnow
TIEPIOTPEPOUEVOV CUCTNHATWY.

*23.1 Apdorg déopng pevotod (nicoig EmPpadiveenc, niesis déopung).

"Av Uypd Bfoun TpooTréon mE TayxUTnTa ¢ oTafepav Eml oTa-
Bepds Emeavelas &k TepioTpogiis (ox. 23- 1cx), 68& d&mokAivn Tijs

A(IHJ(/ or

S
;/
a Iy 23-1a Y

Mieo1s pAePos (trieots EmPpadivoews):
a) "ANayt) kateuBUvoews § < 90°. B) *ANAayt) kareubBuvoews 180°.

&pyikiis kaTeublvoems Tns xaTd ywviav 3. Zupgaves Tpos TO Becd-
pnua Tiis opufis, ) &mi Tis émeaveias doxouptvn BTTTIKD SUvas,
dvtioToryouoa els THv peTaPoAfyv Tfis Opufis kaTd THv dievbuvaw
Tiis Séouns, looUTal mwpos:

F=msc—ms ¢ ocuvd =mg ¢ (1 — cuvd),
dmou: mg TrapleTd THY &ud BeuTepOAeTrTov Spddcav pdlov.

‘H peyiotn Tipn Tis Suvdpews F AauBaveton 81 gkeivny THy yoo-
viav, i THv étrolav undevileron 7 TpwTH Tapdywyos ThHs Suvd-
HEWS Cog TTPOS B

(1—0ouvvd)' =0, +nud=0, &= (0°), 180°.
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‘H AUoig = 0° elvan &vepdppooTos, 81671 Sik ouvd=1 7 §U-
vapts F= 0. Juvemds 1) ywvia dAAayfis kaTeubivoews Tiig Béoungs,
Six Thy dmofav EmTuyxdveTanr 1) peyloTn &mddoots Suvdpews Yd
THs PAePSs, elvar & = 180° (owvd= —1) [ox. 23-1 o (B) ] kad ) peyi-
otn Suvaps elvan :

Fpax=msc [1 —(~1)] =2 m;ec.

A& yoviav dMAayfis kaTeubivoews 90° elvar ouvd =0 kad f
mieois Tiis PAePOs fon wpds TO Auiou TS ueyloTns miéoecs.

c ///
— = — L
dpasec \\\
Xy. 23-16.

Miec1s EmPpadlvoews (Spdais). a= 8.

Eav ) tmedveiax TrpooTrTddoews elvar oTpetrTd) Trepl &Eova
kal TeploTpépeTan pé mep1pepikfy TaxUtnTa u (oyx. 23-1B), § ém-
TUyy)avouévn foyus (BUvopis X Tepipepikny TaxutnTa) elven:

P=F.u=m;w (Il —ouvd) -y,

&trou: Tdpa W elvan 1 oxeTxA TaxUTns Tiis Séoung dos pds THY &mi-
p&velav (Ta)UTNS TTPOCTITCEWS ).

‘H owbixn, oo Thv émolav ) foxbs P ylvetan peyforn, Aaupé-
VETO1 o5 dkoAoUbws:

A& Ty peTaPAnThv 8 1i8n mpocBiwpictn i edvoikwTépa Tiut
8 = 180°. ‘H oyeTikd) Tayutns w = ¢ — u AauPéver Ty ueyioy Tiufy
s ¢ 81k u =0, fjTo1 dTav 1 Emeveia dkivn T, TOTe Suws kad P = 0.
‘H Treprpepixty TayUTns u= ¢ — w AauPdver Ty peyforny TipAy Tng
¢, étav w=0, &\& els v meplmTwow aUtiy F=0 xad méhv
P=0. ‘Emoptves Tpétrel v& {nTnoh TO péyloTov ToU yivouévou:

uw=1u (¢ —u)=uc — u?

ME peToPANTAY THY W
(ue—u?)’'=0, c¢c—2u=0, u=g¢/2

‘H &moedvei Aoimdv Trpémel v& TEPIOTPEPETA E TaXUTnTa

)
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fonv wpods TO flmiou THs TaxuTnTos THs Séopns. ToéTe elvan Emlong
w=c—u=2¢/2 kai f) Ty ToU peyioTou THs loyxvos didetan Bik
8 =180°, fitot 1 — cuvd = 2. Evreubev mpokUTrTEL :
c c c?
Pma.\:ms7 X 2 X 7=m57,
fon dnAadn Tpos SASKkAnpov THY KwnTIKNY &vépyelav Tiis Séouns.
A &Aaynv  kateuBivoews kata 90° elvar Prax = mg c?f 4,
fiTol pbvov TO fipiou Tiis évepyseias Tiis Béouns.

*23.2 *Avtidpactg pofig pevertod (migolg Emitaydvoemg).

*Eaqv 8éoun, 1) dmola e€¢pyeTan &mrd dmrnv Soyelou. TTpooTiTrTn i
TAaKdS 0TEPERs ouvdeBepdvns uE TO Soyeiov (ox. 23-2), ToTe PePariaws
TO KN TS E8pagouevov Boxelov Bev 8& Tebf els kivnow Yo Tév Eow-

Avridpasg

TMeois EmiTayvvoews CAvtidpaois).

TEPIKGY Buvduewv, ai 6Toicnl dvatrTuocovTal els TO ocUoTnpa So-
xelou-TmAakds. ‘Etropéveos 1) Suvapis, 1) omola &§aockeitar &md ThHY
PAEPa Emi THis TAQKSS, TpéTEl v& icouTar Trpos TV Suvauv, ©) dmola
&okeitat &mi Tfig émgaveias A ToU TorywuaTos Tou Soyelfov, Tiis &mi-
paveias, SnAadn ToU keiTan EvavTi Tiis Omjs A.

‘H Suvapis mitcews Tiis Séouns &mmi Tiis TAaxos (yYwvia dAAayiis
kaTeuBuvoews & = 90°) Utrohoyileton TR Ponbela Tiis E§i1ocdoEws
ovveyeias s :

F=mg - ¢c=pQc=pAc - c=pAc?=pA2gh=2yh - A,
16T p-g=Y.

Eqv 8¢v UploTaTan TAGE, TOTE 1) BUvaps auTh Sp& pévov Emi
TOU TUNAHATOS TOU ToiXwHaTos Tou Soyelou, ToUu keipévou &mévavTi
THs Omiis xkpofis kal &xet dg &moTéAeopa THV petaxivnow ToU So-
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Xelou kata katedbuvow &vtifetov Tpods ékeivny THs Séouns (mieois
&vTIBpdoews).

‘H 8bvams dumidpdoews F = 2yhg elvan Simhacia THs ¢ USpo-
OTATIKTS TrIécEws Suvdpews, | émoia &owelTan &l ToU v AOyw Tpm-
HaTtos Tou Torxduatos Fr=vhA. ‘H katd v kfvnow ol Soyefou
gmTUyYavopevn ioxus elvar méAdw P = Fu.

*23.3 *Eticwoic atpofilwv.

Oi 8uo TpdTror Taparywyis ioyuos, oi dtolol dvepépbnoav (Adyw
Bpdoews A GvTidp&oews), Xpnoomolouvtal els ToUs oTpoPilous.
‘O iodfAnrog oTdPirog PacileTan eis TV Spdow Bk Tiis katd TO
Buvarov katd 180° &AAayfis kateubuvoews Tfis Séouns. ‘O arpdBiloc
avtidpdoews Epy&leTan UTO OMUAVTIKGS HiKpoTépav &TrékAicwY TS
Béouns, GAAG pe THv EmiSpaciv Tiis &vTiSpdoews, 1| dmolfa éupavi-
Zeton B avfioews Tiis oXeTIKfs TaxUTnTos £6680u EvavTi ékeivng
Tiis elocddou.

"As EeTaoBf] Twpa fi yevikn TepimTwols dmoddoews loyvos
&vds péovTos péoou, TO dtolov BitpyeTal S1& CUCTAUATOS TepIoTpEpo-

Ty. 23-3 a.
Karrakdpugos Toun oTpopéws aTpoPiiou.

uéveov Trepuyiov (o). 23-3 a ws 233 ). Al Tipal TGV TayuTATwY :
¢ &TTOAUTOS TAXUTNS, W OXETIKT) TaXUTTs,
u TEPIPEPIKT) TAXUTTS,
oupBorifovTat els Thv eicodov ué Beiktnv 1, eis 8¢ Ty £odov ut Sei-
KTnv 2.

Supgavws mpds TO fBecdpnua TS Opufis, 1 &ml ToU cuoTHuaTos
TG mTepuylwv dokoupévn oTpépouca Suvamis looUtar Trpds THY
HeTaPoAnv Tiis Opufis Tfis Séouns. Ak ThV &vémrTug Tiis TepioTpo-
QIKTis KIVHoEWS TOU TpoXou ToU oTpofirou onuaciav éxouv udvov ai
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mEPIPEPIKAl CUVICTETN TAY GTOAUTWY TOXUTNTWY Cqy Kal Cyy, EVED
al dxTvikal ouvioT@®oal 8tv ouuBdddouv els THY Tapoaywynv TS
OTPEPOUOTS POTTTS.

Ak oToBepdy dva SeuTepdAeTrTov péovoav pafav mg (oTabepd
pony p&lns), | oTpépouca duvauis elvan kaT &uadoyloav Tpods THY
F =mg (u—uy)*, Ton mpds:

F=m; (c1y —¢ 2u)-

Iyx. 23-3B. Ix. 23-3 7.
Tpoyds oTpofitou. Tpoxds &vrhlas.

A& oynuaTiopoU TGV poTtddy T&V (S1avUopaTIKGV) dpuddy, s
Tpos TOV &fova TreploTPogiis TpokUTITEl 1) oTpépouca poTr) :
M; =m; (r;¢1y — I'yCou).
’Edv ToMAamAaciocfouv duedTepa T& pEAN Emi ©, TrpokUTITEl
1| BecopnTixy foyus:
M- 0 =m; (r,oc;y, —ry®eyy) 7
P = ms (ul(:iu -_ u202u).
*Emre1dd) 1) loxUs UbaTomrTddoews** SuvaTon Erions va ikepachi
S1& THs oxtoews P=yQh (8mwov Q onpaiver THv Tapoxnv &vd SeuTe-
poéAetrTov kal h T6 Uyos Tfis UBaTotTrTdoews) Kad 1) &vk SeuTepdAeTrTov
Spdoa pala Sik Tiis mg = pQ, &1’ E§lowoews TGV loyUwy TpokUTTTEL X
YQh =pQ (u,65u — UsC2u)
kal TeAkds Bi&k v [p=g gh=u;c{y — UsCay

* BAéwe oeAiba 360.
*x BAfmre TépoV A,
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Six v {Bavikfiv kwnTnpiav pnyxaviy (oTpdPiiov) ue u, > u,. 'Edv
&qvTioTpagii 1) kaTeubuveots pofis (ox. 233 y), TOTe TpokUTrTEl Epyo-
unyxovn (m.y. &vtAla) katavadiokouoa Epyov, pé u, > u,. Eis THv
TeplTTWOI QUTHY Yp&@eTan S1&d THYV davixny unyavijy :
gh = u,cay — uyeyy.

Al &mwheicn THS mpayuarixis BnXavils Aaupavovtan U Syiv
B1& ToU Pobpou &rodooews, & dmolos GuTIoTOIKET TTPos efwotv ToU
Opous G8aToTrTAGEWS ik TOV oTpOPiAov i Tpds alEnoiv Tod Gyous
peTagopds S1& Tas &vTAfas. ZuveTrdds :

Bi1&x TOV oTpOBidov i gh - N =u;Cqy — UsCay
Six Ty &vtAlav @ gh /n = u,cyy — uyciy

THiv popenv althv Tiis E§lowoews TGV oTpoPidwy SieTUmwoe
wp&dTos 6 Euler. Els v pnyxavoroyiav T1év orpofirwy ypnoipo-

Lyx. 23-36. Lyx. 23-3 ¢,
Tplywvov ToxuTHTWV TTtepUytov loobAmrTou oTpoPirou
(Tptywvov pofis eladBov). pé dAAay v kareubivoews 1800,

TroteiTon Kai & GAAT pope Tiis E§lowaews, 1 drofa TpokUTrTEl &Trd
T i€icwatv ToU Euler o kaTwTépw: "Ex T@V Tpryd vwv TayUTnTos
Tiis TAeupds elodBou kai t§68ou (ox. 23-3 8) Kai 81 épapuoyfis ToU
vépou TGV ouvnuitévwy Sid THv kvnTnpiav unyaviiy (oTpdPiiov)
TTPOKUTITEL
wi= ci+ uf — 2u,¢, owva,,
wi= e+ ui— 2u,c, CLV .
2u,cqy = el 4 uf —wl

2, 2 2
2uyCoy = €3+ U2 — W3

2 (UyC1y — UsCpy) = (e} — 3) + (uf — u3) + (Wi — wi).

Evr,
3, €

B

\BPrs
Qv

N
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*Emre1d?) kot Tov TUov ToU Euler u, ¢4y — uycau = ghy, 1) &ve
oxéots dlvaran va ypagf ds:

-

ci—cr wd-uw wi_ow
_ 1 — Ui 1 — U2 2
hn + +

2 2 2g

Eis Thv popeiiv ol Tiis t§1odoews TéV oTpoPidwv els 1O &pi-
otepdv pédos ebpiokeTon TO \wos TrTdoews els ¢ TO Befiov TO dkye-
Ppixdv &dporopa TV Iydv KivnTikis dvepyeias. Eis THv yevikijy mepi-
TTwow TV oTpoPilev elvan ¢, > ¢5 U, > u, GAAG Wy > W, (G
ovvEmela Tiis Gvndpdoea).

‘H &vrioToixos oxtols Sik THv éoyounyamiy (&vrAiav) h /n Aap-
Baveton 81 valAorydis TéV SeikTddv.

‘H lowois oTpoPidwv ioyue yevikéds Sid Tiv iBavixiiv unxaviv,
Tepiéyer Eriong THv . els THY Tapdypagov «Bpois Béouns peVoTOUN,
Eetaobeloav mepfrTwoty, xartd Ty dmolav &1° &AAorytyv kaTeubiv-
otws 1800 elvon:

P=m; w (1 - ouvd) u=2m; uw.

Td ord mpokuTrTal Kai & TS EE10doews TV oTpoPidwv Sk

Xprioews T&Y oupPoAwv Tou oxfjuaTos 23-3¢€:
Uy=U=1u, Cuy=¢ Cy=C=2u—=
xai &roptveds:

gh=1u (¢jy — Cay) =u [¢ — (2u —¢)] =2u (¢ — u) = 2uw.

Karémv moAAamAaoiacpou &ml ms, TO &pioTepov utAos TS
thiodoews AapPaver Ty popehyv :

mggh=pQgh=yQh=P
kal ) ouvolik) &lowois:
P=2mzuw.




KEGAAAION 24
POH MEZQ IQAHNQN

"Omws 81 TNy Siathpnow Tiis pofis USaTos vTds &voikTddv
&ywy&v amouteitan kKAfols Trpds &vTiper@micw TRV TpIBGVY, ETol
kai 81 T Slokivnow peucT@V pécw CWANVWTEHY &ywydv Tpds
SuTipeTOmoW TOV TPIBGY EVTOS TAY cwAvwy, Tpémer vd AauPd-
veTal U Syt 1) TT@Oo1S Tiécews KaTd pfjkos auTédv.

"Eqv &uTi uikpoU cwAnvwToU émioTopiov [ox. 22-2a (a)]
Tpocapuoati] els Soxelov CWANVWTOS &ywyds UEYoAUTEPOU Prikous
(oX. 24- ), TTE Sév elvan AoV BuvarTdy v peTaTparTd els kivnTiKY
vépyeiov SASKANpos 1) &k Tou Uyous H Buvauikhy dvépyeia, S16m 5¢°
aUTfis el v& kaAupBolv kai ai Adyw Tpifddv dmrAcion vepyeiag
els TOV &ywyodv. Eis TolUs kabéTous Tpds ToV &ywydv pikpoUs cwAfjvas
T6 Uyos Tiis oTAANS U8aTOS HEIOUTAL LEXP! TOU TrEPATOS ToU &ywyou.
Ta Oyn aUrd TapioTolv TO ékdoToTe &anToUuevov Uwos Triéoecog
Ap [y pds Utrepviknow TGV TPIP&Y Tou cwAfjvos péxpt ToU TrépaTos
aTou. TTpds Traperywy v Tijs KivnTikiis évepyeias Tapauével 16 thyos H'.

<
L t
. S ————— “_“a,:t:m'c'y Egppein; I
n' ~~~~~~~ *
x> 3
2O
HE
[ S S
i - —
[lf A
Ty 24a.

SwAfv oTabepds Siaxtouiis (A).

Kot &vahoyiav mpods Tov cwhfjva, Tou &oAnyet els dkpopuaiov
[ox- 22-2 a (B)], TapaTifeTan 1) elxdov ToOU oxnucTos 24 B.

T& oxfuata 24-akal 24-p mapioTtoiv THv tficwow Bernoulli
ué¢ &mwAeias Méoews €5 TOV CWANVWTOV &ywyov.
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Elg & oxfjuara 24- o kai 24-B Exer yapay8i frions 1 kaumiAn
bvepyefas, ) omola TapioT& TO ExdoToTe Siabéoipov Troodv Evep-
yetas. "ETol dupaviZeTon 1) &AL TIéCEWS TapioTEPOV (O &TTWAEIX
tvepyelas.

‘H yv@ois Tiis TTTddoews Titoews (dwAeias mécews) elvan cuyva
amapaiTnTos Six TOV 6pbdv UmoAoyioudy AAwY TUnu&Twy Tis &y-

< <
A o )
= 1 I Ay, . I
4 L Y LAy treppein
HES frommm e e
S I
= (1 | TTHETbll |
I | R Y - s
<k i
U | pol
— —_— —1 —_— o
A, A
Ty. 24-p.

ZwAfv ut oTtevwpévny Siaropnv £§d8ou (A < A,)

KATAOTAOEWS, T.Y. TPds Tpoodiopiopov Tou kabapou Uyous Uda-
TOTTTWOEWS UBponAekTpIxiis EykaTaoTdoews fij Tpds wpocdiopioudy
TOU TrPXYUOTIKOU U\Wous peTapopds &VTAIGS K.O0.K.

Ot vépot, oU &popolv els THY &mrdAeiav Tiéoews Adyw TPIPTis,
8& &EeTacBolv els T& Emdpeva.

24 -1 Tppn) pevothiv.

*AvniBéTws Tpods Ta fdn EeTacBivTa {Savikd peucTd, SAa TX
TPXYUATIKY pEUoTa Exouv Thv I816TNTa Tiis ouvekTiKéTNTOS, 1) dTroi
&dnAoUtan xaT& TH kivnolv Twv ds EowTepikn TPIPTY kol dos TPty
g TV TowpdTwY TV Soyelwv, els T& Sdtrola TepréxovTa.

a) Nduos tot Nevrwrvos mepi Toufic.

Mpds kaTavénow Tiis pUoews Tfis TPIPTS TOV pevoTdv TapaTi-
fevTon T& dkohouba (oy. 241 «):

’Eqv petafU 8Uo TapaAAfiiwy Aok, &k TGV dmoiwv f) pla
kweital, eUplokeTal pevoTov, TéTe TO pevoTov eUplokeTan Umd THV
dicdhoufov KIVNTIKNY KOTAoTAo: T& OTpOPATH T& TANCIECTEPX
Tpds TAS TAGKAS TTpookoAA@vTa els aliTds, Exouv SnAadnh Thyv iBlav



369

TaXUTnT®, OV Exel kai f) &vtioToigos TALE, &véd els T BvBidpsoa
oTpopaTa ai TaxiTnTes aifdvouv ypapuixés, doov alfdvouy kal
ai &mooT&oEls Twv &d TS fipepovons mAaxds. *Etol T& Si4popa
OTPWHATa TOU peucToU OAlcBaivouy peTafl Twv.

‘H (fowTepikn) ToIPf TGV peucTdv Eupavifetar s SYvaus, 1
omofar Embiaokel v& EmPpadlivn T& TayUTepa GTpdopaTa TOU pev-
oToU kad v& EmTayivn T& PpadUTepa. ‘H SYvamis odd) elvan Téoov
HeyouTépa, Soov peyoduTépa elvar 1) Slagopd TayuTATwWY HeTaSU
TGV oTpwudTWY TOU pevoToy, fiTor Soov peyoduTépa elvan ) peto-

YL i T et LS

Xyx. 24-1a.
TpiPpn Tév pevoTddv.

PoAny Tiis TaxUrnTos dw [dy*. ‘H xat’ aiTov Tév Tpdmrov Trpoky-
TTouoa SiaTunTikh TAoIs T elval éropévess:

B) ‘H ovwextixdrng.

‘H oTafep& &dvahoylas n kahelTou ovvredeotns dvvauixiic ovvexti-
#6TnTog f) &TAGS Swvauuns) owextindtng. ‘H BidoTtacis Tou mpokp-
XeTon €x Tiis EE1o0woews:

(B[

T="4w | m? " mfs m?
‘H oxéois ToU ouvTeAeoToU Buvamikils ouvekTIKGTNTOS N Trpds
TV TukvéTnTa p="7/g, fiTol V=" %— KoAEITal ovvTedeatrc -

Hatixilc cvvexTixdrnrog T xvnuatixy ovvextixdtns. Al Siactoels Tou

* A& T& guverTId peuoTd f) Téots elvan dvddoyos Tpds THY TaxUTnTa TTapa-
Hopewatews, tvd Bk T& BAaoTikd oTeped 1) Taots elvan &véhoyos Tpds THY Tapaudp-
Pwov. ‘H Siappot) Sokiplou els Sokipuny els dpeAxuonudy &moTehel Spraxiv TrepimTrwoy,

Texvixsy Myyavie) B’ 24
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ouvTteAeoTou elvat:

kps m m3 m?

m? s kp T s

TTepiéxer SnAadT wévov «iavnuaTikay peyédn.
ZuvnBers povades elvan :
1 em?/s=1 Stoke,
0,01 ecm?/s=1 Zentistoke.
Eis T& peuoTd & OUVTEAEOTT)S KIVIUATIKTS OUVEKTIKOTNTOS HEL-
oUton doov a§dveTtan 1) Beppoxpaocia, véd els T dépia 6 aUTOS oUV-
TeAeoTns aUEdvel pé THY aUEnov THs Bepuokpaaciag.

em?/s v
emys | v 0,02 T

a)
Tdup

y. 24-18.

ZuvTeAeo TS KivnpaTikils ouvekTikOTNTOS Els T& pevaTd:
a) “Yowp. B) "Erana.

Eis 16 oxfipa 241 B Sewxvieton ) oyéots petafy Bepuokpaciag
KOl OUVTEAECTOU KIVTIUOTIKTS CUVEKTIKOTNTOS Bid T6 Udwp kai Si1é&-
popa EAaic.

Q5 povas OUVEKTIKOTNTOS Bl T& EAQia XpNoIpoTIoI0UvTal dKdun
els yepuavogwvous ywpas oi Baduoi Engler (°E). Ak v petarpotriyv
els HovaBas KIvnUaTIKTls CUVEKTIKOTNTOS SUvatan va yivn Xpfiois Tis
TTPOCEYYIOTIKTS OXECEWS:

E

V=100 7,6471EY .. Stoke.
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A& E = 70, 6 ixbétng ioouTtan Trepitou Trpos 1, 6mwoTE Trpocey-
Y1oTIKGS ioyUel :
v = 0,076 E Stoke.

y) Zrowty xal tvefdidng o).

‘O dobuog Reynolds:

E@’ 6oov ai ypapuai pofis, dnAadf ai Tpoyiai TGV popiwv ToU
peuoTou, elvan SiateTaypévanr TrapaAAnAws TPos GAANAas, ) pon
XApaKTNpifeTal &5 aTpwry T vypatddns. "ATO Wmds oplopévns kaTa-
OT&oEWs Tiis pofis, N 6Troia Biv E§apTaTan pévov Ao THV TaXUTNnTA,
Spyilel v& popgouTal év eldos oTpoPriiopou, SnAadn 1 pot) kabicTa-
Ta TVEPfwdng.

‘H S1xgopd alrhy Blvartan TretpapaTikdds va emiBery O els Uaivous
cwAfjvas, els Tous dtrolous elodyeTal péow AemrToU cwAfvos els TO Tre-

—+— -

a) 5)

~Fd-+ ¥-

- d-F-F4

Wm Wm W=

r) ) 2)
Tyx. 24-17.
Pon tvrds owAfivwv:
«), B) Eidn pofis: a) Stpwtd. P) TupPwsdns. y) Ews €) Katoavops Tayurirww.
y) ZtpwTiis pofis. 8) TupPhSous pofis kal €) pofis 1BavikoU peucTol.

Biov pofis TOU peucToU AerToTaTn PAY XpwoTikfis UANs [o). 24-1y
() xai (B)]. “Ocov 1| Eyxpwnos Aty Toapauével eubeia [ox. 24-1y
()], 1 pon elvan oTpwTh. Katd Thv TupBddn pofiv UmepTifeTon
tyxapoiws Tahavtouuévn pony [ox. 24-1y (B)], /) 6moia Suws elvan
KaT& péony TIUAY HOVIHOS.
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T& goavdpeva auta arnpedlouv Emions onuavTIKES THY LOPPTV
Tiis KarTavoudis TaxuThTwy kad’ Uyos Tiis S1aTopis, s ToUTo Seikvie-
Tou efs TO oxfipa 24-1y [(y) Ews (€)]. "loyxUe dik:

OTPWTHY ponyv Wmax & 2 W

TUpPdT potv Wmax ~ 1,25 Wy, V& 81 1O

18avikdy peuoTov 6& fiTO Whax = W

(Wm = péon TayxUTns kKl  Wpax = HeyfoTn TayxUTng)

TTpds elpeotv altiwv Snuioupylas T@v oTpoPilwy Exer Sie§ory b
onuavTikds &p1Buods EMOTNHOVIKEY EPEUVGV.

Tpos &mhoTroinai Slvaral va Bewpnbiy 611 els THY &pyikdds oTpw-
THv pofv UmrepTiBevTan pikpad Siarapders. "Av ol dvwpoiiar odral
&mooPévvuvtal KaTd THY TepauTépw EEEAIEIY THig Kiviioews (Tp&ypa
T6 bmoiov edvoeiTal &o THY UYNANY CUVEKTIKOTNTA TijS MiKpds To-
xUTnTos kal THY pikpdv Si&peTpov ToU cwAijvos), TOTE 1) oTpwTH
pot) elvan evoTabns. "Edv dvmiBétas af mikpal abtal dvwpciar pofis
ouveyds au§dvwvTal, | oTpwTh pof| elvan TéTE doTadhs kal elvan
Suvatdv v& petatréon els TV TUpPOBN pofjv. [Zuppwvws Trpods TOV
&5 &vw TpdTTOV épunve{ds ToU gatvopévou, 1) Utrap8is TupPddous pofis
glvan TpoPAnpa evoTabelas, dmws 6 Auyiouds, 1) oTpéBAwos (&va-
oTpogty) kal 7} UBwais Sik ThHY "Avtoxfy “YAk&v].

‘0O Umd ToU 0. Reynolds eloaxesis &Si&oTaTos &p1Buds:

Re=—
v

(&p1Buds Tou Reynolds), & émoios xpnolpoTroeiTanl mpds XapakTn-
PIoUOV TiiS UNYOVIKAS oduoidTnTos, bider Emions THV SuvardTnTa
TrpoPAdyews Tepl Tiis Eupavicews oTpwTiis fi TupPddous poiis.

Eig Tév &pneubv ToUTOV onuaivouv:

wThv (uéonv) TaxitnTa pofis

d plav Tumkyv SidoTaoty phikous (Si& ocwAfjvas THY 8|é(u5'rpov)

v TOV OUVTEAECTHV KIVNBATIKTS OUVEKTIKOTNTOS TOU PEUCTOU.

*Eav 16 v ikopddeTan els Stoke (cm?/s), TéTe Tpéwer v TifeTan
w els cm /s xai d els cm.

A& Tipds pikpoTépas Tiis Tiudis Re = 2320 ToU &p16uou Reynolds,
1) pon Bi1& cwAfvev elval TavToTE 0TPwTN. ‘H HeTdTTTWOIS &Io TS
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oTpwTis els THY TupPdn pofyv upavileTar pdvov els plav Teproyiv
TIp&Y ToU &p1BpoU ToU Reynolds, 1 dmola E§apTdran &md Siagpdpous
ouvbrikas, OUTw S1& cwAfjva, 6 dmoios cuvdéeTal METX Tou EmITréSou
Torywporos Soxelou ué xomTepd YefAn, SnAadt) &veu Tiis Tapauikpds
oTpoyyvAeUoews els THy Teploxfy ouvdéoews, 7 peT&Paots el THY
TUpPwdn pofv AauPdver xwpav &md Re = 2800, tv&d Six Mov &
KavévioTov Siapdpewoty Tiis Oéoews eiopofis fidn &mwd Re = 2320.
"AvTiféreos, S1&x TeAelws Aelas mapeids, kaAfv oTpoyyUAeuov Tiig
Btoews elopofis kal &roAUTwS fipenov TrepiexSpevov Soyelou, fiTor &ro-
PuUYTV kal ToU pikpoTépou kpadacpou, Exel EmiTeuydij Umd épycoTn-
prakds ouvrikas Siathpnots Tiis oTpwTis pofis kéxpis &p1Buddv Rey-
nolds 25 000 écos 40 000. .

Eis Thv mp&Ev Suws Tiis Texvikiis 5&v &mravtdvTon TroTE TOCOV
Savikal ouvlfikan kal cuveTdds 8& pémer v& AauPdvetan U’ Sy
871 5ix Re > (2320 #cos 3000) EmikporTed TUpPddNS poty. Ak 5 U8ep
feppokpacias 20°C kal v= 0,01 cm? /s xal 81& Thv «kplotpovy Tipv
ToU &p1Buou Reynolds Reyx = 2320 ) dvioToixos eis Thv Tipdv ey
TayUTns TrpokUTrTEL fon TPOS:

vRee . 22

Wk='T’ | chm/s=m

‘OmdTe Sk :

lm &idpetpov wi=0,23 cm [s=0,0023 m /s,
1 mm Siqperpov wi=230 cm [s=23m/s.

‘Etroptvess Td U8wp Exel oxeBOV MEvTOTE TUPPLOST pofv. *Efal-
peowy &mroteNotv ol poal Uroyelwv UB&Twv kal af poad els TpryoeiBels
SwATjvas.

Els & fAaia, Adyw TV onpovTIKGS UYnAoTéPLY TIMGY KIvnKa-
Tikfis ouvekTIKOTNTOS v QUTGY, Elvan kal al &urioToixor TayUTnTes
Wi &pkeTd peycAUTepal, OTOTE guxvc‘x elg THv mpafw &mwavtdTan 1)
TepimToots THs oTpwTiis pofis EAalou.

*Errl THis 1S1oaépas ompactas o0 &pibuol Reynolds 81& poPAt-
Morrar duo1dTnTos TrpdKeTar V& ylvn oUVTOMOS &vémrTuis KATWTEPG.

Abv elvon Suverrdy TrévToTe v SteférycovTat Soktpad UTd Tés ariTds
ouBiikas, s Ekeivan, Tés dtolas dvTieTeTilel 1) Tpds pEAéTNY KaTO-
oKeut,.

*EvioTe mrpétrel v& oUIKPUVLVTAL ol BiaoTéoess, v& &AEywvTan
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SixqopeTikal TayUTnTES TOU péovTos péoou fi Gkdun v ¥pnoipoTrolfi-
Tt AN peuoTdV i1 Tés Sokipds. 'Eqv afTa T EmiSpidvTa oToiyeia
(pia kupla Si&oTaots I, ) TaxUTng w Kot 1) CUVEKTIKOTNS V), OUVSEwV-
Tat peTafU Towv 81& GS TETOI0S EKPPACENWS, OTE V& TTPOKUTITN &B1&-
oTaTtos &pibuds, TéTe elvan SuvaTov ik Tou &plbuoU aToU v& Yapa-
KTNpioBoUv yewpeTpikdds Spolar cuvbijkat pofis. TéTolos &p1Buos elvan
kai 6 dvwTépw ESeTaodeis apiBuds Reynolds :
wl

Re= —
v

Strou els THY Béov This SiapéTpou TOU owATjvos TifeTon yevikds xopa-
KTNploTIKT S1doTacls prikous (TTws T.X. TO &Voryua TrTEpUywv &epo-
TA&vov, TO Uyos oynuaTos K.&.). "Eqv ol &piBuol Reynolds Tou mpa-
YHOTIKOU GOHaTOS Kai TOU YeweTpIkdds dpolou mpoTitou elvan ioot,
TéTe Béov v& duaptveTar 6T SUvavTal va ouvayBouv ouuTEpdTUaT
Bi&x TO UTd &xTéAecwv &vTikeipevov i TR PAoel ToU TEipdpaTos éri
ToU TrpoTUTTou (HoBéAAov).

Mapaderypa.

'Em8icokeTal 6 Tpoodiloptopds T AvTioTAcEws pofis EvTds
&ywyou UbaTos, Siapétpou 200 mm, cupmepiAappavopévay kai TGV
TPooHNK&Y Tou (KapTrUAGY kui E§apTnudTwv). ‘O &ywyds Siappte-
Tan Ud U8atos (v = 0,01 cm?/s) ué TayUtnTat 2 m /s,

Adaig:

MMpds TouTo YpnoipoTtoteitar TpdTutrov ué Sidpetpov 150 mm
Umd ponv dépos (v, = 0,15 cm?/s). O& Tpémer émopévers v toyxun:

wp di _ ww dw A ow=wy dw v
= =Wy L
d

VL Vw Vw

"Emretdny Suws Trpokertanl Evtauba mepl Tiudv Adywv dpoeididv
TocoTHTwY, BUvaTar va TedH d el mm kai w els m/s. *ETol wpokUrTen :
200 0,15
150 0,01

Tpémer dxdun va onuetwdii 611 6 vépos dpo16TnTos ToU Reynolds
8tv BUvaron v Epappootiy mavTtou. OUtw Y. T& TEpdpoTe i
TPoTUTIWY Els TNV “Y8pavAikfv (GvoikTol &dywyol, ppdyuaTa) kai THY
Noautnyiknyy (GvtioTagis Adyw kupdrwv) Sie§ayovTar i TH Bdoer
ToU vopou 6poidtnTos ToU Froude Fr =w?/lg.

wp =2 X m/s=40m [s.

B2y

Evr,
3, €

N

B

Qv
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24 .2’ Andlerar mEGEWS EVIOg COANVOTAY YYDV,

‘H dmooreix mitoews 8¢ elvon pdvov ouvémeia Tis TpIPfis ToU peu-
oTou, GAAG kai Tfis Snuioupyias oTpoPilwv eis Tas Béoers dAAoryddv
koTeuBUvoews kai dAAay®dv SiaTopddv, ai oTrolan tugavifovTan el T&
TapepBaAAdpeva Tepdyta (kautUAas, EE0PTHHOTY, OUCKEUSS K.&.).

a) ITtdoug miéoewe évrog edOvypdupov owlipog xoxAixijs dtatouijs.
‘H mtdois miéoews dvtds TurjuaTos cwAfjvos elvan &vdoyos Tou
UNKOUS TOU CwAfjvos kai &uTioTpdews &udhoyos Tis SiapéTpou Tou
(81611 1y oxtots Tiis Ppexouévns Trepigepeias TPOS TNV SiaTouny pofis
yiveton edvoikwTépa, doov afvetan ) Si&ueTpos). Elvan &koun ava-
Aoyos pods THv Evépyeiav Tiis pofis p WTZ* (siTe dvnoToixws Tou U-

yous KvnTIkTs dvepyeias w2 [2g kai ToU &idikoU P&pous y= g-p).

2 2
Ap=2 _B- p WT =A % ‘2N_g v . . . «’E€icwols miéoewun,
2
A‘Y_p =\ % %g— ............. «Eicwots Upddvy.

’Ex Tiis &§10c0ews miécewy AauPaveTar :
pt wels m /s kai p els kg/m3 # wrdols mécews &is N /m2 **
p¢ w el m /s kol pé y s kp /m3 # OIS TECEWS €ls kp [m2.
Elven &€roonueiwTov 8T 1) Tdos mécews elvon évTeAdds dveap-
TNTOS TS EMTayUvoews Tijs PapurnTos g, 51011 éupavifeTan kot Tov
aUToV &xpIPéds Tpdmov kad Umd ouvbnkas EAAelpews PapUTnTos.
Suvenrdds elvan TpoTiHOTépa 1) pop@ty TS E§16W0EWS METEWY

L w?

Ap=rp ey

& kplveTon oxomipwTepoy V& Ypnotpotroifitan 1y 8lowas v
uévov el TeprrTdatis, kard T&s dTrolas ) pof AauPaver xdpov katéd-
v Emevepyelas Tiis BapUrnTos (s els T& mdpeva apadeiyuara). ‘O
&814oTarTos ouvTereaThs &vahoy fas A koAEITXI avvredeais dvTioTdocwg.

_ Nm
m T m

:
*p WT glvan ) Kivn Tk Evépyera p&dns tvds m?, fitot = N/m2.

** 10°* N/m? = 1,02 kp/cm®= 1,02 at.
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B) Tiwai Tod A.

TTpds Tpoodloplopoy ToU GUVTEAECTOU &vTioTdoEws TPIPTis &ve-
TTUXEN oepd TUTwY, of dtrolol TrpofiAbov &k Tiis BewpnTikis A TS
¢umeipikiis pedvns. ‘H Tipf Tou ouvTeeoTou A EfapTdTon Kuplaws &
Tou £i8ous Tiis pofis (Bav elvan dnAadn oTpwTh fi TupPwdns), &v
ovvexela &mod Tov &p1buov Tou Reynolds kai TeAikdds &mrd Ty kard-
oToow Tiis towTepikiis Empaveias Tou cwAfjvos.

— Lrpwrn po1j.
A T oTpwThv pofv loyUer:
64
A' = W .

MeTprioes Edei§av, 611 €86 Sev UploTaTon Emidpacis Tiis Siapopds
petabyU Acfwv kal Tpayéwv TolXwHATWY cwAfjvwv. Al &Guwpaiic
tagpavifovTal xaTa kd&mrotov Tpémov kai £Tol Stv TapepodiovTal
al ypappai pofis wpds T EowTepikov Tou gwAfives. (CAv ai dvwpoiion
— Y. oXnuaTiopol pAoIGY — elvan TéooV  peydat, @oTe va Exouv
ds &rroTéAeopa oTévwotv Tiis SiaToufls, TOUTO TrpéTrel Tpopavdds v&
AapPéveton U’ Sy els THv eloaywytv Tiis Tinfis Ths Siauétpou D).

— Twofdddns pon.

A& Ty els Ty Tp&§Iv EmikpaToUoav TrepiTrTwoty TS TUpPD-
Bous pofis 1) Slapopd ueTa§u Asfou kai Tparyéos cwAfjvos elvan onuavTI-
xA. Ak ToV TpaXUv cwAfjva Siakpivovtal SUo TrepiTrTwoEls:

— 1) kupaToeidis TpaxUTns [oX. 24-2 a («)],

— 4 KokKeBns TpaxUTns [ox. 24-2a (B)].

‘H &modveiax kuporroaibous TpayxUtnTos elven pia kad’ toauTthvy

% Xy. 24-2 a. 8

Tpax¥Tns gwAijvos.

Aefa emgdveiar GAAG pE kupaTiopous (OTws LY. ) Em@dvelx TEV
ETAoPaATWHEVWY TWATIVLV i TGV TAavigfévTwy §UAwy), #véd 1) Kok-
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kw8ns TpaxuTns fupaviler THy elkéva Kokkoeld&dV &vawpoaAi@dy TV
Topetdy  (ds 1) Emedvela Yutou, ovAal & okwplags, oxnuoTiouot
PAOIGY KATL).

Al Tipai ToU A 81 ToV EvTeAGs Aelov cwAfiva EEapT@duTan pdvov
&k Tou &p1Buoy Tou Reynolds, &vé al Tipai ToU A S1& TOV cWATva KoK~
xwdous TpayUrnTos (meproxny I) E§apTddvTon névov éx Tis oxETIKTS
TpaxutnTos D [k, fiTot ToU Adyou Tijs Siapérpou ToU cwAfivos D pes
16 TpoayuaTiKoy Gyos k T@v Emeoaveloxkdy dvepohiddy. Eis Thv dv-
Sidpegov meproynv (I1), 81k v dmolav cuvutépxel KUpATOEISNS

Rey Iz 28-28. o
'ATreixdviors Tou ouvTeheoTtoU dvmiotdoews A ouvapTroel TV Re kai D/k.

xal kokkdns TpaxUTns Tis Emeoveias, & ouvTtedeaTis A E§apTaTon
& ToU Re kal D [k. Eis 16 oxfiua 24-2 B SawvieTtar ) Paoikn popen
Kocravopis TéV Tipdy Tou A els Tas dvagepbeloas Teploxas ouvapTHoEL
ToU Re kai p¢ mopduetpov Tov Adyov D [k, els 8¢ 1o oxfina 242y
elxoviZetan dxpiPes Sidypaupa ik THv TUpPWdN Treplox v *.
*EvecTikad Tiped ToU péTpov TpaxUTnTos k §{8ovran els Tov tro-
pevov Trivake. Kard Thv éxtipnow ToU pétpou TpaxUTnTos UploTaTon
Tpopavdds oXeTIK &BePandTng bv ToUTOIs TO Adbos ExTipficews Stv
Ernpeddel onuoavTikds TO péyedos ToU A, BioTi of TUTol, Pdoer TGV
dmolwv xatackeudletor TO Sikypaupa ToU oyfipartos 24-2y, Stv
Tepityouv Tov k dAAK Tov logk. *APePaia elvan Emrfons ) Guéyvwois Tou

* Kor& Prandtl-Colebrook.
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A els T &vBiduecov meproxnv 11, 8161 dvratba 1y Emidpaois Tijs kupa-
ToeiBous kai Tfis kokkwBous TpayUTnTos duvarar v elvar Si&popos

t Zopreeerys Avresrascis

o T T
0.09 HHHH
0.08 Ok-20 11T |
0,07 l_ﬁl.. {
0.06 Gpexaln aa 1
{ I'II}IIIX {; Tl!! !
0.05 =Lt so T
T 25
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R = i 150 aind
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0025 [T d mEEpa. 500
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— = : 2500 1]
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0.0 N - RAsEaNti
C tH = [{TTi0000 1<
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RN i T
T ¥ s — virl
o00s |5 e LN
oo fow ol i TIT7 Eyaniiii
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0* 2 3 4 5678390 2 3 4 5 67890°

Ix. 24-27.

4 5
Aol zlzy/ulf{g he —

Ar&ypappa Tou ouvTeAeoToU &VTIOTACEWS A

kot Evracw. ‘H el 10 Sidypaupa Seikvuopévn karavoun Paoileron
els T&s péoas Tipds TV MOVOY popPddY TpayUTNTOS.

Mvaf tvBeikTikdv TGV dvwpodidy Tape@dv k (mm)

Zidnooowiives EAarol

Zibngoowliveg avyxorinroi

Kavoupyels, towTepikdds mooaopoATwuévor

peTayeipioptvor, nepikéds SiodeAuptvn mo-
o&opaATos, oxwpicn

HETOXEIP1OPEVO!L, SUOIoPSPPWS KaTavepnuéven
oxwpr&oels

HET& TTOAVETT AetToupyfav

ut Aagpds &ropAoiwotls

ut loyupas &roplorwaoers

0,03

0,05
0,1

0,15
0,5
1,5
285 4
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Zidnoocwlrijves xaopwrol

&vaddyws Tou €idous HAWTEWS

amrAfis oe1pds fAwy 0,6 &ws 0,7

Svo oe1pdv AAwY 0,6 Ews 1,0

Teoa&pwY Ews £§ TEIpddY 2
HETS OKWPEIDY 1,5 popds THyv &vTicToryov Tipfv
HET& &TTOPAOIDTEWY £ws 5 popas THv &vTicTotyov TipfY

Lwlijves yvroatdnpol

KAIVOUPYETs, towTepIkds TiocacpaTwpévor 0,1 Ews 0,15

KQVOUPYETS, Gveu ETIOTPOTEWS 0,25 iws 0,5
HETOKEIPIOPEVOL, PETE OKWPIDY TOTTIKGDS 1 £ws 1,5
uetra loxupév &moproidaoewy 2 Ews 4

Lwlivee Ebhwvo
TACvVIopévov EUAWY 0,2 £ws |
Tpayiwv §UAwY 1 tws 2,5
Zwlives €x oxv00déuarog

ut towTepikdy Eriypiopa ToTNTHS C1pEvTO-

xoviag 0,3
ué Aefov triypropa 0,4 tws 0,8
SArycyTEpOV ETIpEATPEVNS KATAOKEVTS 1 &ws 1,5
dxaTépyaoTos Empavela okupobipaTos 2 gws 3
’Apavroowlives
Témou Eternit ouvifns xartaoxeun 0,1

y) ‘Aywyol uy xvxdixis Siatouss.
A& Tous &ywyous BiaTopfis Sragdpou Tiis KUKAIKTS elodyeTal 1
UBpavAiky &xtis P*, Snhadh f oxéols THs diatopdis pofis A wpods THV

Xyx. 24-246.
*AxTis Siacrounis P = A/U.

Bpeyoutvny mepipépeiav U (o). 24-2 8). Ak Thv kukAiny BiaTo-

* Tlpds &ropuyfiv ouyxUoews alTfis peTd Tijs dnctivos TOU owAfjvos, oulPoAf-
Ceran S1& ToU P

€ Yie

8Py,
@
are

N
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unv loyuer :
p— A nD?/4 _ D
U D 4
Karémv adrou els Tous TUous 81 Ttov &pibudv Tou Reynolds
kal 81 THy TTéot ikoews TideTan &vTi ToU D 16 4 P :
4Pw L w?

v ke Ap=Agpe—o

Re=

0) IIrdaig miéoews Adyw dAlayijs rarevbbvoews.

At &vrioréoeis pofis (Tpipal, oTpoPiAiouot) els kapmiiAcs, Sia-
Khadwoels T, Spyava diaxomiis Tijs pofls, ovoxeuds, els alpuidias
BieupUvoeis ) oTevddoels Tiis Siaxtopdys, elvar SuvaTov va Utrohoyt-
ofouv, tdv Ekgpacti) 1) TTT&OIS TiEoews, THY dTrolav Ta s &vw oTot-
Xl rpokaAoUv, UTrd popptiv &vaAdyou Trpos THY KvnTikhy dvépyetav
Tiis pofis 1) TO Uyos Tiis KvnTikis Evepyelas:

w2 . Ap w?
Ap=Cp—- 1 T=CE'

Al Tipad S1x 16 § AapPavovtan &k TrElpoHETWV.

Eis Tas xapmiAas al é§wTepikad ypapual poiis &koAoubouv THV
KapTUASTN TR TOU TorywuaTos, &véd of towTepikal Trpoxwpouv evU-
Buyp&uuws, ué &rotédeoua Ty Snuioupylav oTpoPidicpddv kol &rro-
KOAAfjoEwS Tiis pofis &mo ToU ToxwuaTtos [ox. 24-2 ¢ (x)]. Zuverrds
f| Twf ToU § ErnpedleTan &wd THY &kTiva Tiis E0WTEPIKTS KAPTIUAS-
™T0§ Iy fj dvTioTolxws &wd Thy TiwNv Tiis oxéoews 1y [ D, dos Seixvue-
Tal &K TV KATWTEPW TIMGY, Tov loyUouv i1 kaptrUAas 90°:

/D=1 2 4 6 8 10
¢ =051 03 023 0,18 0,18 0,20

Kat® &pxds 10 § upeiouran p¢ thv alnow Tou 1/ D, karémv
&pxilet v& aUaveran. Al pikpdtepan Tipal Tou § tpetprhdnoav els THY
TeplOXAV TIuédv Tou 1/ D=6 &ws 8. :

‘H &mdheia els THv kapmUAnY ylvetar oAU pikpd, &&v 1) poty
EvTos Tijs kouTrUANS EmiTayuvl] [ Siatoun E§68ou < SiaTopiis eloddov,
ox. 24-2¢ (B)], Bidm &’ avTiis EfavoryrdieTan 1) por) els TayuTépav
&vopBatv. ME edvoikiy Siktabiv SuvavTen v& EmiTeuyfoiv yoapnial
Tipad péypt ToU §= 0,03 (kautVAar EmiTayUvoEws). Ak TOAU pikpds
Siaotdoels (s Tr.X. els Tas kapTrUAas KevTpik&dY Bepudvoewy Sidk Bep-

8Py
7 4
rd
5
g 4
Qe
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Yy 24-2¢.

Kapmidat : a) Potfy 81& ouviifous kaumUAns. B) KapmiAn émitayuvoews.
Y) Kapmidn pt &8nyous mrepUya.

[ - _
9 r — — I
-“95 L
| isww #5
8t gt ] > [
L P ,/ W ,i
AT
7 r 7 —- I
X ///
6 // br/\"/
o
i y A Q‘}Z
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4
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N s [ [F7druy aidic prvpis dyrardscus
N || s0-daurndy 1)1 I
J Ldpras
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fuuzp:wr' d?a,.uz;oo_g Des mm

Xy. 24-2 ot.
Tipal § Siapdpwv ororkeloov UBpauAikdy xukAwpdTwy.




382

poU UBaTos) 1) dvTioTacis koumUAns elvar peyohutépa (PAéTre &vTi-
oToiyous Tiuds els oxeTikd éyyxelpidia). Elven wpogpaves 6T pic oyeTi-
K@ &ToTONOS ARy T) KaTEUBUVOEWS TUVETTAYETal UWnNAOTEPV TIUTV
ToU { &mo piav xaptmUAny. Aid peydhas draotdoels elvan Spws Suvatdy
va tmTeuxfoUv Tipai ToU {, ToU &vTioToIXouv €l§ iIKQVOTTOIMTIKAS
KaUTIUAas, 2&v TotrofeTndouv évTds Tou dywyoU 63nyoi-mrreplyia
[ox- 24-2¢€ (y)].

A1 kopTrUAGs pé GAAaynv kaTeubBivoews Ths pofis § < 90° Bu-
vaTan v Xpnotpomoindi] dog TpTn Tpoctyyiols 1| Tiun Tou § Sik
kopmUANY 90° AhaTTwuévn kot THY oxéotv §° [90e.

A Tas Siakhadwoels oxfuaTos T Exel idiTépav onupaciav,
tav TrpokerTal Tepl Ywpiouou i Tepl oupmTUEews Tiis pofis kabos
kal 1) oxéols peTafU Tiis SioxAadifouévns xai Tis oUVOAIKTls TTOCO-
TNTOS POfiS.

"Ek T&V &Mo@pakTik@V Opydvwv pofis, oi BaAPides Siehevoews
xai al yoviaxkai PoABiBes Tapoucidlouv THY peyaAuTépay oXeTIKES
&vtioTaciv €is TNV ponyv, tveka Tiis laxupds &AAayfis kaTeuBUvoews,
v émolav Tpokadouv eis THV pofiv (GvTIoTPOPOl KAUTTUASTHTES
Tpd Kad pETX THY Béoiv Tiis PaAPidos). MikpoTépas Tipds { éxouv i
PaAPibes TAaylwv E8pdv kabds xal &AAon kaTackeual pixpoTEpas
&vTioTdoEws SlaPdoews, GAAX Trpoavdds EUVOIKWTEPO! &TTO TrAev-
pds dvTioT&oewv diaPdotws elvar of oUpTa.

Eis 16 oyfiux 24-2 oT apaTifevton Sidpopor Tipai § aToryeicwov
UBpaUAIKGY KUKAWUETWY.

‘H ouvohikf) TT&OIS MiEcEws &ywyou oupTrepIAaupavopévev
KopTuAGY kol &AAwv oToryeiwv elvat :

L w2
Ap Z(XT‘FZC)PT

| dvTioTolxews:
Ap L w2

IMapadeiypara.

1. Méow eUBuypdupou &ropAoiwptvou o18nNpol CWANVWTOU &y w-
youU ut Biduetpov 500 mm kai ufjkos s =400 m, péer U8wp éx de§apeviis
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Tpos kaTavdAwotv (o). 24-2 Z). ‘H &por) yiveton 80 m yoaunAdTepov
Tis é\eubépas Emigavelas Tiis deSapevis. Tloian elven o TparypaTikai

Tx. 2428,
"Aywyds UbaTos tx Seaueviis.

Tinad ToryUrrnTOS EKpofis kai Tapoxis, &v oxtoer Tpods Tas &vTioToi-
Xous BewopnTikds ;

ETraSn, ws N8N EAéxOn, f Buvapikn évépyera Tou USaTos els Ty
88§auev'qv TrpéTrel v& kAU kal TNV &rdeiav Tiéoews els Tov &y~
Yév <hr = ﬂ= L L), iy t§icwais pofis, AapPavopévns U’

Y D 2g
Syw kai Tiis TIPS els TOV cwATiva, EkppddeTan €6 :

2 2
ﬂ+ﬂ+H=w_+_PL+hr_
g v 2g v
Ak Ay )Y A AapPdvetan AW w, x 0, dmdTe v ouveyefa:
w2 L\ w?
= he= (10 1) 5
‘H 7ty ToU A els towTepikdds &moproiwpévov &ywydv Stv BU-
vaton v ebploketan Tapd efs TV Teploxfy T kokkmBous TparyU-

™Tos (meploxn I, ox. 242 y). Atk k=3 mm (mwiva€ ceAiSos 378)
AapPaveran :

D /k =500 /3 = 167,
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B&oer ToU émolou &k ToU oxfuaTos 24-2y (meproxn 1) Acupdvetan
1 Twn:
A =0,032.

*H8&n 1) Trpary BaTIKY TaXUTTS £Kpofis TpokUTrTEl & ToU &vw TUTTOU
fon wpds:

. 2gH _vas 80 .
w=|/—"1 =V \/1+o,o32><400/o,5 m[s=
I+ 5

=4,43V3,0l m /s.

‘Qs elvan Tpogaves, &k Tou ocuvoAixou Uyous Tév 80 m puévov 3m
mepimou Uyos elvan Siabéoipov Six Ty TrpdcBooiv kivnTikis vep-
yelos els 16 U8wp. Béoer T@v b5 &vw, 1) TparypaTikh TaxUs Ekpofis
kal 1) TpaypaTIKY TapoxT|, TpoxUTrTel fony Tpds :

= 0'?:“ X 7,7m?3[/s= 1,51 m3 [s.

w=77m/s kol Q=A.w

’EE &\\ov al BewpnTikal Tipad elvon:

Woewe. = 4,43 Y80 m /s =39,6 m /s,

Woson 39,6
Qeu. = Q —2= =151 Z2- m? s=T7,8 m? 5.

‘Emropévars ol mporypaTikal Tipad icoUvran TrepiTrou mpds TO Eva
TrépmrTov TGV BecopnTIKGV.

TTpods EAeyxov, éav 1) Tiuf Tou A euploketon mpdypaTt dvtds Tiis
meptoyfis I (kokkddns TpaxuTns), Umoroyiletan & &piBuds ToU Rey-
nolds, Tou loouTton Trpds :

wD 770 x 50
Re= v =00l 3 850 000,

kal 81& D [k = 167 mwpoxitrTear onuelov Baberd dutods Tis eptoyiis 1.

2. Av épifovTiov &ywyou meTpeAalou ué Siduetpov 350 mm
kai pfikos 600 km Twpémer v& peTagépwvTon 500 m3 /h TreTpeAaiov
(ovvexTikdTnTos 5° E, €i8. Pdpous 0,92 kp /[dm?, mruxvédtTnTos 920
kg /m3).

KaTd pfikos ToU &ywyou ebpiokovrar 20 &moppaxTikk Spyava
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(oUpTan). Téoa &vtAlooTdoia &martoUvral, &&v &kaoTtov elvan ika-
vémTos 50 at;
M¢ TayUTnTa:
w—&— 500 /3600
T A 035/4
Kal OUVEKTIKOTNTO :
E
100

=0,05 x 7,5 cm? [s = 0,375 cm? /s
(& 8¢ ToU TrpooEy Y10 TIKOU TUTTOU TrpokUTrTet v=0,076 E=0,38 cm?/s)
Aappdvetar & &pi1Buds Tou Reynolds :

wD 145 x 35
Re= v =037 = 13 500.

Awx k =0,15 (ueTaxeaipiopévos o18npocwitv) kai D/k = 350/0,15
= 2330 AauPaverar (& ToU oy. 24-2y) A=0,030. Ak oupTnv
dvolyuartos 350 mm elvanr (katd 16 o). 24-2 o1) {=0,3. ME T&5 5
&vw Tipds TrpoKUTTTEL

L 2
Ap=(x—+zc)‘”7p=
_ 600 000 1,452 .
_(9,03 035 + 20x 03) 7 — X 920 N /m?,
= (51 400+ 6) x 1,05 x 920 N /m?2.
Elvan dppavis 81 els THv meplmrwow cUmv 1) &vTtioTaots Tédv
20 ouptdv EEapavileTen Evddmiov Tiis &vTioTdoEws TOU peydhou
urixous Tou &ywyou.
TeAkéds 8¢ AapPdveTtan :
Ap = 49 650 000 N /m? = 507 kp /cm?= 507 at.

*Hro1r &rrantoUvtan 10 &vthiooTéoia, ékaocTov quvémTog 50 at.
M¢ v petaPoAyv Tiis Bepuokpacias peTaBdAAeTar 1) cuvekTikdTns,
& &piBuds ToU Reynolds kal cuverrdds xal 6 ouvTtedeoTis &vTioT&oews
A Tou meTpeAaiou. Ak peTagopds els pikpoTépas drooTdoEls TTPOPAL-
TeTon Bppavots TuXOV I81abovTws ouvekTikoU TeTpeAalov, TTpds pefw-
ov Tis TTOOEWS TIEOEWS KOT& pfikos Tou &ywyou. Tlpds ToUTo
SUvaran v yivn xpfiots Tijs i816™Tos, 611 ol Tipad ToU A elven i81c-

m/s=145m/s

V= X 7,60 —UEY = 0,05 X 7,609 cm? [s =

Texvixy) Myyavixn B’ 25 3.-
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Tépws XaunAal &uéows kérw TS TIUfS ToU Kpioiuou &piBuol ToU Rey-
nolds 2320 (oy. 24-2 B).

3. 220 m?/h Paptos merpehaiov Trpétrel v& peTagepbolv pi Ta-
xUmTa pofis 1,3 m/s. ‘Ymd molav Beppokpaciov ToU meTpeAaiou
EMTUYX&veTan ) KaTd TO SuvaTdv HIKpoTépa Tiuf) ToU A;

A= Q _ 2203600 m?2= 0,047 m?,
w 1,3
wd _ 130x25_ 3250
v v v

D=0,245m ~ 250 mm, Re=

Mt ToUs koTwTépw Bi18opévous OUVTEAEOTAS OUVEKTIKOTNTOS
AapPdveTat:

Sid 20°C: v=3,65cm?/s, Re= 885 orpwtn A=0,073.
81k 30°C: v=1,45cm?/s, Re=12240 orpwth A= 0,029.
ik 40°C: v=0,65cm?[s, Re=5000 TupPwddns A =10,039.
Bix 50°C: v=0,35cm?/s, Re=9280 TupPwddns A =0,033.
Al Tipal ToU GuvTedeoToU A S1& ptv THY oTpwTHv pofyy UtreAoyi-
ofnoav & ToU TUTrou 64 [Re, Si1& 8¢ Ty TupPodn pofv & Tou ax1-
patos 24-2 y 81 TpooekPoAfis.
‘H oxomuwTépa Bepuokpacia mpobepudvoews 6& fito Emopéves
30 °C &vmioToiyoUoa mpds A = 0,029. *H ot} Tipty Tou A 8a f8UvaTo
v tmTeuyx 8 kal A Sk Seppokpaciav TrepiTou SimAaciav.




KE®AAAION 25
METPHZIZ TTIEZEQZ, TAXYTHTOZ KAl TTAPOXHZ

Els 10 Téhos Tou kepodafou Tijs Mnyavikis T&v PeuoTdv mpéme
va &vogepBouv dpiopévar péBodor peTprioews.

25.1 Métpnow méccws.

a) “Anlij péronois miéoews.

‘H uérpnois méoews el Thy Texvikfy Sie§éyeron katd kavdva
ME TX pavopeTpa (Trpoketpévou Trepl UTrepTriéoewds) kad pé T& HaVOPETPa
Kevou (Trpokeipévou Trepl UroTriéoews), T& dmroia épy &ovTal ouppaveos
Tpos T &pyMv AetToupylas TGV dpydvwv pepPpéuns f| cwAnVoeEIBiv
Eormpiwv [oy. 25-1 a (a) xad (B)]. Els T& dpyova uepPpdvns 1)

e) —\I'f/_ P 8

’ . 25-1@a.

MavéueTpa:
a) Mavdpetpov uepPpdvns. P) Mavdperpov 8i& cwAnvoeibols Eatnplou.

Trieois poxael PéAos k&puyews els THY pepPpdvny, 8vé els T& Spyava
\arrpiou peTaBoAfv Tijs KapTUASTNTOS TOU HeTAAAIKOU CwAnViokou.
(‘O cwAnviokos &xel EAAerTrTikiv Siaroury, 1 dmola, Adyw Tiis tow-
TEPIKTis TOV Técews, Tefver TPOS THY KUKAIKTY, Ut droTéAecua & owAn-
vioxos v& Tefvn Tpods eUbuypdumotv). Al kivioels Tis pepPpdvng
&Wlo-ro{xoog ToU owAnviokou peTagépovTtal péow HoYAou &l Topdas
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b8ovTwToU TpoyoU, & &trolos ouvepydleTan peTa WikpoU d8ovTwTou
TpoxoU, &l ToU émolou elvan ouvBeBeptvos & Beikng. OUTws EmTuyya-
VETQ1 ) TEPIOTPOQPT) ToU SefkTou.

B). Méronows drapopds miéoswy.

’Eqv &l owAifjvos Sinuoupynbii Béots oTpayyadiouoU T pofis,
TOTE TPOKAAEITA! TIT@OIS TIECEWS, 1| dToia ueTaPAAAeTon TrepiTrou ué

Xy. 25-1.
"Opyava Tpds pETpnav Siapopds miéoewv:
a) Adppayua. B) ‘Axpoguoiov. y) ZwAfv Venturi.

T TeTp&ywvov Tl ToodTNTOS TOU péovTos péoou. ‘H Siapopd ié-
oews Ap Emevepyei kad &ml TGV 8Uo okeAdV ocwAfjvos U [ox. 25-1 B
(«)], & dmoios Trepiéyel Uypdv &moppdfews (kaTd kavéva USpdp-
YUpov).

TMapopoia Si&Tagis SuvaTal va Xpnoiuotoinbij .. wpods poo-
Biopiopdv Tiis Tipfis { oToixelou ouvdioews, &v ToUTo ToTroBeTnO7
& péoov oTpayyaAiopou Tiis pofis. ‘H Tiuf) Tou § Pacileton i Tijs
ToryUTnTOS £fs THV mArjpn SiaTounv TOU owAfjvos:

(= 8P _ Ap [y
pwi2  w2[2g’

y) Mérpnews uinpdv xai layiorav meéocwn.

’E&v Té okélos cwAfjvos oxrfiuartos U Tebf) Aorylws, ToTE peye-
Buvetal 1) KATpa§ kat& THY oyxfow 1/mpa (uovduetpov kekAipévou
owAfivos, ox. 251 Y). Edv 8¢ &vTl ToU USpapyupou xpnotpoTroindi
UBwp f) 1) &xdun EAappoTépa TOAOUOAT, TPy HOTOTIOIEITAl EUKOAWS
1) &v&yvwols HIKPGV TIECEWY.

’Eml Tiis dpxfis abrix Pacileton émions f) &depooTdbun  miéoews
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Tou Toépler (ox. 25-18) kal T6 pikpopavoueTpov Tou Krell (o).
25.1¢€).

Tpds pétpnotv oAU pikpdv miécewv (k&Tw Tou 1 Torr) &tv
&mopkouv TAfov T& dvwTépw Spyava. Qs TapdBeryua pavouéTpou

‘ MTitsis
]

E --a |

- T T~

- 3 Pl
: =g

Xy. 25-1y. Ty 25-18.
Mavépetpov xexApévou cwhiivos. *Aepoatadun miéoews

i

kevou TrapaBéTopsv TO kevopavduetpov McLeod (ox. 25-1 oT), TO
Smoiov elvoy karédAndov Bi1& Treproyfyv Tiboewv &md 10 Ews 10-5
Torr. A dvupdotws Tiis opalpas K, &vépyetar & UBpdpyupos kal

Xy. 25-1¢. Xx. 25.1 ot
Mikpopavépetpov Krell. Mavépetpov kevou McLeod.

HiKp& TToodTns &eplou &mroywplleton &wd ToU UtroAofTrou Xwpou Ke-
voU efs T opaipav K,. ‘H pixpd oy moodTngs deplou ouptrukvoiTon
&UTdS TOU TpIYOEISOUS CwARvos k els Syrov TOAY pikpdTEpOV ToU &p-
Xikou Tng xal ouvenddss Umd Triecv ToAamAaciav Tiis &pyxikfis Tns.
‘H Brapopd ueTalU TeAkiis kol &pyikiis Tiéoews SUvaTon v HETPNBH
& Tiis Siapopds h ToU Uyous USpapyupikiis oTHANS els ToUs Tpiyoel-
eis cwhfjvas k kal I (of dmroior Tpérer v Eyouv THY ot Siartoudv).

Iapadeiypara.
1. Tlola 1) pds pérpnow Trieots, 2&v els T Meprypagy povdueTpov
KeVoU, kaTdTIv oupmécews elg 7o 1 /100 ToU &pyikoU Sykou ToU de-

plou, petpnof Siagopd oTéduns Tiis oTHANS UBpapyUpou 5 mm;
A& 100TarmAactiav ieov dvrds Tou TP1X6EIBOUS CwATvos &VTIoTOI-
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el els 1 mm oTAng U8papyipou &pyixd Trieos 1 /100 Torr, ouvemrdds
els THv &véryvawowv 5 mm els 16 Spyavov &vTioToiyel Tigais 0,05 Torr.

2. "H &vdabis pavopétpou elvat py = 10,3 kp /em?, ) &rpooeal-
pixty mieos elvan b = 705 Torr: wéon elvan fy &rréAuTos Trieots p, ls ata;
Bapopetpik) otédun 705 Torr &vTigToixel Tpds Trieotv:
705 /735,5=10,96 ata.
Zyverrdds 1) &moAuTos mieois looutan Tpds:
pa=b+ pa= (0,96 + 10,3) kp Jem?2= 11,26 ata.

3. Mowduerpov kevou BewviUel Umrotrieowv p,= 67,2 cm oTHANS
UBpapyupou. TMola 1 &wdAuTos Tieois p, els ata &1° &vdei§iv Papopé-
Tpou b=760 Torr;

"Emre1dty p, kad b 8{8ovtan els dyos othiAns Udpapyupov, Aaup&-
veTal &pyixéds:

Pe=Db — pu = (760 — 672) Torr = 88 Torr.

"Emraidt) 8¢ UpioTara ) &vricToryia 735,5 Torr=1 ata, f &mwod-

Avutos Trieois els ata elvan:
88
P«="7355

4. Tlpds Tpoodiopicudy Tiis s { oToryelou USpoauAikoU ku-
KAdpaTos Si&k peTpricews Tris Siaxgopds miéoewv, Luylletal TO Tooov
Tou UBaTos, TO dToiov, katd THV Sidpkelav dpiopévou ypdvou, &k-
pter &k ToU gwAfjvos (20 mm &) kai éTo1 wpoodiopileTan #| Tapoy
Q=10,8 1/20 8=0,54 I /s. Katémv petpeitan 1) Siagopd Upous Tiis
oThANS Udpapyupou kal euplokeran ion mpds 31 mm.

Katd Thv perarpotiv Tiis othAns Udpapyupou (yq= 13,6
kp /dm3) els oTHANY GBaTos Trpérel v AauPdveTtan Ut Sy, 6T &rd
Tou Uyous Tijs d&rokAfoews h, &pioTepd eUpiokeTan oThAn UBaTos,
tv@d 81 oA USpapyUpou. OUTws Emevepyel pdvov 1) Siagopd eidi-
xoU Bépous yq — Yw = 12,6 kp [dm3, Péoer Tiis dmolas petatpémeTan
1) Siaxpopd tyous oriiAns USpapyUpovu els Siagopav thpous oTHANS Uda-
Tos [PA. &mlons ox. 251 P (a)]. ‘Emoutvas els v Siagopav Uyous
oThAns Udpapyupou 31 mm d&vrioToixel USativn oTiAn 12,6 X 31 =
391 mm Y.X.=391 kp/m?=3840 N /m2 ‘H Tayimns ToU Ubator
els TOv cwAfjva elvat:

" Q  540em?/s
nd? [4 3,14 cm?®

kp /em? = 0,12 ata.

=172 cm [s= 1,72 m [s.
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’Ex Tijs TrTddoecs Titoews, oU SgefdeTan els TO oToiyeiov TouUr
KUKAGPaTos, Suvatar v Tpoodlopiodiy (katd THv oeAida 388) T (:
_Ap 3840 _Apjfy _ 0,391
C=owp = T000x 1,48 ~ 28 N =g =015

=2,6.

25.2 Métpyorg taydvtnros.

‘H ToxiTns xivijoews peuotou Suvartar va Trpocdiopiodi] kot
Braxpdpous TpdTTOUS.

a) Mérponow dua Tob uvldioxov.

‘O vdgopueroinds pviioxog &moreheiTan xuplews &wd Tpoxdv ue
TTepUyIx (o). 25-2 a), 6 dmoios TepioTpépeTan Adyw Tiis pofis Tou
peuoTou. Al TrepioTpogal Tou kaTarypapovtal 8i” &apifunTou.

Nopa

Xx. 25.-2 a.
‘YBpoueTpikds puAiokos.

Eis mhv mp&fiv xpnoipotrotoUvTtar pnyovikol xai fiAekTpixol
UBpopeTpikol puAioxor.

Eis Tév puliokov pé pnyavikdy &rapBpunTtay, TifeTon & &rapibun-
s efs Aertoupylav &1° EAers viuaTos kol petpeiten & &p1Buds TV
TAfpwv TepioTpopddv N, al dmrolar AauBdaivouv Xwpev xatd THv Xpo-
viktyv Sidpeiav t Tiis peTprioews.

Els ToUs fAexTpikoUs pulioxous, dtav oupTrAnpwbf] dpiopévos
&piBpods TreproTpopddv N, rAeletan fHAexTpikdy Emogr, Si1& s dmolag
tvepyoTroteiTat onuaTodétns. ‘O petafl TV onuéTev Siappevoas
Xpdvos t peTpeiTan Six xpovopéTpou.

Kol els Tés 8Uo meprmrrdoeis AapPavetan Sik t Seutepdiertar &
&p1Bpds oTpopddv &vd BeutepdAeTrTov.

n=—
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B&oer aiTou EmituyydveTan & poobiopionds Tijs TayUTnTOS TOU
UBaros W kaT& THV oxfolw:

w=a+ Bn,

&mou: a kal B elvar otabepad, ai dmroiat Tpoadiopifovran 81 EkaoTov
HUAIOKOV KOTOTIIV OUYKPITIKTS HETPioEws.

TTpds pérpnotv Tijs TaXUTNTOS PEVRETWY &EPos XpTOIpoTIolEiTaL
76 &mi Tijs &pyfis AarToupylas Tou pvliokou Pacifopsvov &vepduetpov
ut TpoYov f) TO &vepdpeTtpov &1’ fipmogaipiwy, TO dmoiov &rroTehel
&vepdpudov & 3 fi 4 Ppaxidvwy, els T& dxpa TV otrolwv elvan oTe-
pewpéva koiAa fjutopaipia.

B) Mérpnois nmiéoews dvaxonijg.

To Uyos Tijs oT&BUNS TOU pevoTou els TOV TrieLoUETPIKOY CwAfive
ToU oxfpaTos 25-2 B (a) Setkviel TO pavopsTpikdv Uyos Tijs USpou-

e e
1 2 uk ’
; |
—w —(:J/ g
w wee —_—
e) $) a)
Ex. 25.2 8.

"Opyava pds pérpnoiv:
a) Mévov Tol iyous mitaews. P) Tou Uyous miéoews kal kwnTikiis tvepyelas.
Yy) Mévov Tou Uyous xivnTikijs Evepyeias.

Aikiis mitoecos [PA. Emions o). 22-2 a (B)]. 'E&v Spws TomobeTn6i
oA katd TH €ls T oxfjua 25-2 B (B) diktalv, doTe 1) eloorywyth
Tov v& eUplokeTon &vTipdTtwiros Ths pofis, TOTe TO h elvan peyodUrepov
&rrd Ekeivo Tiijs Twponyovutvns TrEpITIToEwS, 86T Thdpa TrepIAapPd-
ver kal 16 Uyos kivnTikfis évepyetas (Uyos mitoews dvaxondjc). Zuppa-
vas pds THv EElowaotv Tou Bernoulli épappofoputvny petay dlo Sia-
Toudv Tpd kal perd TO oTOMIOV TOU owAfjvos elvan :

w P

8Py
7 4
rd
5
g 4
Qe
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’E&v Embupfiton évdeifis pdvov Tou Uyous kvnTikiis Evepyetas,
TOTE TpETEl v& XpnolpoTrombi] cwAty Tou TUTTOU TOU oY HaTos
25.2 B, (y) (ZwAfyv Pitot). Els Tov cwAfiva abTtdv 1) Siagopa Ah
peTafU TOU ouvohikou Unpous (&pioTepds owAfv) kad Tou Unpous
USpauhikijs miécews (5s§105 cwAtyv) elven Td Tyos kivnTikis dvepyelas.

Mt oty THv Sropopdv otdbung Ah UmodoyileTon 4 TayiTns
£k Tou TUTTOUV :

;’—;=Ah pé THY BewpnTikiy Ty w = V2gAh.

MpayuaTikéds elvan: w=c¢ V2gAh,
omov: 1y oTadepd ¢ TpoodioplleTan &k ToU cuykpiTiKOU EAéyYoU TOU
Spydvou.

Kot &pxnv elvon duvarh) 1) pérpnois Tiis miéoews dvakotriis kal
€lg &voikToUs &ywyouls, cuvnbioTepov Spws XpnoipoTroieiTal el oU-
-ToUs ) nétpnois Six Tou puAioxou.

"AN\o Spyavov HeTprioews Tiis mitoews dvakoTriis elvon & owAnw
Prandtl (ox. 25:27), 6 dwoios Yapaktnpifeton Adyw Tiis mikpds

(0.0)
Ix. 25.2y.
ZwAfv Prandtl.

sUanofnoias Tou Evavm &moxAioewv ToU &fovds Tou &mrd TOV &Gova
Tiis pofis kal xpnomoTroteiTat {SicnTépws, v ouvduacud ut éva pikpo-
poavdueTpov, Si& THY uETpnow Tijs TayUTnTos &épos.

25.3 Mérpnoig napoyfic.

Al yeTprioeis Tapoyfis SiakplvovTen els duéoovs xal els duudoovs,
BnAady els kelvas, af doiat yivovton Ti) Ponbela peTprioews Tiis Ta-
XUTnTOS.

a) Mérponows mapoyijc éviog owAnywrdy dywydy.

—’Oyxouetoinos mpoodtoptaudc.

Qs Tapaderypa dvagtpeTar TO USpSueTpov Blokov, els TO dmolov
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6 Sloxos &kTeAel xivnow TaAavtwoews, 1) émola peTagépeTan els pe-
TpnTIKOV Spyavov. ("Exer eUpelav Epapuoytiv els T& SikTua USpeU-
otws TOAEwvY, €l§ ToUs &ywyous Tpogodocias WikpoTépwv AePnTo-
otaciwv K.AT.).

— Méronais duapopds miéoewy.

A TomrofeThioEws EvTOs cwAfjvos SioppdyuaTos [ox. 251 «
(a)], dxpoguoiou [ox. 25-1B (B)] fi &vds ocwAijvos Venturi [o.
25.1 B (y)] dnuiovpyeital oTévwols Tou owAfjvos &mo Tiis diaxTopdis
A, (ToU cwAfijvos), péxpr Tiis Siatopfis A (Tou SiappdrypaTos fi &xpo-
guaoiov), ) otrofa Exel s &dmoTéAeoua Totiki alfnoiv Tiis TaxUTnTOS
fi &vTioTolxws Trrdov Tmitoews. ‘H alfnois alT Ths TayxUTnTos fi 1)
TT&dols mécews PeTaAP&AAeTan dvaddyws Tiis Tapoxiis.

Ararders TpoTUTrou  SrappdyuaTos kal TpoTUTToU  dxpoguaiou
SerkvuovTan elg T& oxfpara 25-3 a (@) kal 25-3 a (B), el T& dmoia
¢rions Siakptvovtan ol 8foeis, ia THv pérpnow Tiis miéoews.

PR o
H
4

——— el
NN LN

—n v

) = 1 B

§ e YY1
? =

m R d
E - 4

I .

~—1,5d

” Ix. 25-3a. 4

TipéTUTrot ouoxeval P&otl TGV Kavoviopdv ueTpfioews Trapoyfis Tiis VDI*:
a) Tpétutrov Sidppayua. P) Mpdtumrov dxpoguaiov.

w

%

<Z,

’Ex ToU TUTOoU Bi1x THv Trapoytv £§ omrév Soxelwv (oehis 347)
TrpokUTrTEL K Tiis HETpnBelons Siapopds iécewv Ap 6 81k Tiis SiaxTopfis
A ToU Bra@pdrypaTos fi Tou dxpoguatou &k SeutepbAeTrTov péwv Syxos:

Q=pa |/25 22
Av &pra UTrd peyaduTépav Siagopdv Tritcews TpETel v& AauB&-
vetan &miong U’ dyv 1O peTaPAnTov Tou y. ‘Eml Tij Pdoer Tou ef-
Bikou Pd&pous v,, Tpd s Béoews peTprioEws Katl S1A TUUTTANPWOEWS
TOU ¢os &vw TUTTou 81’ £vds cuvTEAeoTOU BropBdoews € (ovvredeots
gxtovdocwg) TPOKUTITEL:

Q=¢epA 2g—1.

* "Evwois yeppavdv pnyovikidv.
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‘Qs peucTov &Troppdews XpnolpoTroteiTal S1& ptv peTprioels émi
UBarros kal &Tuddv & UBpapyupos, 81k B¢ petprioels i &épos TO Udwp.

‘O ouvTteAsoThs &kpofis n &6aptdron #k Tiis oyéoews dvowypdrwy
ToU SiappdyuaTos fi &vTioToixws TaU &xpoguoiou A [Ay= (d/D)?
kal xupaiverar .. 81k Srappdyuara s €fis:

(d/D)*=0,10 020 0,30 040 050 0,60
p =0,602 0,615 0,634 0,660 0,695 0,740

*Axp1Bels Tipal TGV cuvTeAeoTdY Ekpofis S1& SlagpdrypaTa, dxpo-
PUoia xal cwAfjvas Ventur, dos kol Tipal cuvTeAeoT@dY EKTOVOOEWS
& mepityovTal ls ToUs kavoviouous peTprioewy Tiis VDI "ANA& Trpémrel
v& orueiwbfi 811 el ToUs kavoviouoUs alrols & ouvTeAeoTNS Ekpofis
S¢v oupPolileTar Bi&k ToU p, A& S1&x ToU a.

B) Mévonows napoyijs el dvoixtovg dywyols.

— Mévonois O’ dmepyetdioews.

Eis mkpoUs &voiktous &ywyous (pudkia, Trmyds, UBata Trarye-
Twvwv) 1) ETpnots Trapoydis duvarar vé& Biefaybfi ut UmepyethioThy
gykareoTnpévov EvTos Tiis koftng ToU pevpatos (ox. 25-3 B).

. e —— § —
deivrgs sradups ‘2 |
B e

NN o
= S——

| T I Ny

|

X

o p =

Tx. 25.3B.
Mérpnoits 81’ UmrepyeMoeas. ‘H katd pijkos kal wA&Tos Sietopdy UtrepyethioTou.

‘H UmepyetMifovoa TmoodTns USatos TrpocdiopileTan s bko-
AoUBus: A Tiis oToyeiodous Emeavelas dA péer BecwpnTikés i Tro-
odtns 080105 dQpewp. = WdA, OTToU W E§apTETON KATE THY GXéCIY
w = V2gz, & ToU Uyous z Tiis EAeuBépas Emeavelas ToU U8aTos &mrd
Tfis oTorxeiddous Emeavelas.

Av dpfoywvikiyy Siatopnv Umepyeihicews (oTabepdv TAdTos b
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Umrepyeioecos) elvan :
dQoewp. = WAA = wbhdz = V2gz bdz kol

_ h —
Qezmp. = f dQesmp. =b Vzgéf z'h az=Dh V2g h*/,

’ETreidn) 8¢ kol 880 EugavileTan Tp1fty kxai ouoToAn Tiis QAEPOS
1} TPy UaTIKT) TToooTNS Tou UtrepyetAiovros U8atos elvar Q = nQpewp

TO1: —_—
f Q = ub V2g h*A.

A& Tov ouvtedeothiv =1 (b /B, h /T), ioxbouv &ipipeis TUTroI,
trlongs 8¢ Trpémel va AapBdvwvtan U Syv dplopéval Trpodioypagal
81 THv Biaudpewotv ToUu UTrepyetAioToU.

’Ex Tis ueTprioews Tou h (ueTafU &vw dxpfis UmepxeidioToU kai
SefkTou oT&buns) duvaTtal v& UtroAoyiodii f| apoxn Q.

IMapadevypa.

Els dvoikTov &ywyov 16 TA&GTOS ToU Siapoppwdévtos UTrepyelAt-
oTou elvan 5,7 m. ‘H &Aevbépa émedveia Tou UdaTos eUplokeTon korrd
23 cm YynAdTepov Tiis &vw dxufis Tou UmepyeidioTou. TTdom # &v
SeutepdAerTov UTtepyethifouoa ToodTns USarros, v & ouvTeAeoTns
£kpofis Tiis Srardecws elvar p=0,63.

Aémg'
— 2 b VIghth = 5 0,63 5,7 x 4,43 x 0,23% m? fs =
= 1,17 m3/s.

— Mérpnow magoyijc péow petpnoews Taydtnros.

A& peyoahirepa pedpaTa U8aros 8tv elvar Adov dpapudoipos 1
pétpnois 8’ UmrepyeiMioews. Els Tas mepirTddoels abtds mwpoodiopi-
Zovtay, péow TA@THpos, al TayxUTnTes els TOAAG onueia Siagpdpwv
kaTakopupwv (ox. 25-3 y).

To oxfjua 25-3 8 BewkvUel THY KATAVOUTNY TaXUTHTWV KATE uijKos
mds kaTtakopugou. ‘H TaxUTns pofis Tou ToTapou elvar TToAU HIkpd,
Adyw Tp1Bfis els THV oT&Bunv ToU Trubuévos. AAAK xal &l Tiis éAeu-
Otpas tmeavelas Tou Udatos 1| TaxuTns Tiis pofis elvan pikpoTépa
gvavTl TS uey(o-rns ™s Tiufis, Adyw TpiPfis ToU &bpos. "Av 1) péom
TOXUTNS Wm KOT& piikos wids karaxkopugou Bewpnfi] &1 foyter Six
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TS okiaopévov Tufipa TA&Tous b Tiis SiaToptis, AaupaveTal 1) pepIkT)
TapoX1):

QI — w;n blhl

xal 81” &Bpoloews 1 ouVoAIkT) Tapoxh :

Q-2Q.
Eweidny Exer daxf &m, Umd dpodds ouvrikas 1 péon TayxuTns

w;n dupavileTan mepitou eis Uyos 0,6 h' &rd Tiis EAeubépas Empaveias,

b

SEEY

8

Ix. 25-3 y.

Mérpnots Tapoxfis Heow peTprioews TayuTTwY Karavoph) TayumiTwv

els kolTnv TroTapoU. trrl &s karaxopUgou.

€lvon Suvardy S1x wmds cuvTopeupéuns pebdBou (81 dvds onpelou)
elg &xdoTnv KaTakdpUPoy V& peTpiiTan pévov almh ) ToyUTnS w;),e
kal va& Aoppdvetal kaT& Tpocéyyicv ion mpos Win.

— Mérgnows magoyic Owa uerpriocws i ordBuns.
‘H pébodos ot Pacileron els THY oyéow petall Tapoyfis kal Tiis

oTéOuns THs EAeubipas Emeavelas ToU UBartos. *Eqv ) oxéois auTh
elvan yvwoTs, Emapkel i kaBnuepd) pétpnois Tiis oTdBung TéY UB&-
Towv Sik Sefxtou oTébuns (xwpooTabuikoU Triixews) f) 81 SiaTaecs
TAwTHpos ouvexous kataypagfis (Limnigraph).

‘AThouv Trapddetypa Tiis pebddou mapéxer & TUTos pofis TEV

Manning kol Strickler:

w=qgP?2 y*/r,
’Evtaufa onpaivet:
a TOV ouvTeAeoThv TpaxUtnTos (ué Spiax mepitrou 100 Ews 30)
(E8apTopevoy & Tiis Upfis ToU dywyol)
P Thv UBpavAiktyy dxtiva (A [U)*
1 v KAloiv Tiis pofis.

* BAtme oeMba 379.
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Eis plav kai THv ariiv 8éov Tiis koftns Tou TroTapoU T& a kai
1 elvan oTaBepd. A woTapous (0. 25-3¢€) elvon B)) T kai f) U8pow-
Mkn &kris loouTon Trpds:
P A _ BT _ T
U B+ 2T 142 T
B
Emeidny 88 A =BT xal B @ewpeitan Trepimou oTabepdv, Emetat

w &uéhoyov Ts kai Q &véddoyov Aw &udoyov T*/s.

~ T.

Xyx. 25-3¢.
‘Eykopaia Topfy peyddov morauou.

Iapatijonaes.

Els TexvnTds Siwpuyas (al émoiat, AauPavoptvou U’ Syiv Tou
UAIKOU ToU Trpavous T&dv Trapeidv Aaupdvouv Tpatreloeidti SiaTounv)
) ouvbrikn 671 1) Ppexouévn Trepipéperc yiveton EhayioTn, Trapéyer Sik
ThHv UdpavAikny &ktiva Thv Tipfiv P =T /2. Aedouévou 8¢ &1 1) Tipm
aUT) &vTicToiyel els fuukAikiy Sicroptiv (P=D [4=R[2=T/2),
gmeton 8T 1) eUvoikwTépa Tporegoeidns Siaropny elvan éxefvn, eis iy
omolav &y ypdeeTar fiuikUkAloy, ug¢ TO kévtpov Tou &mi Ths EAeubépas
fmeaveias ToU Udatos (oy. 25-3 o).

N
$
3
w
L
Rapory
Xy. 25.-3 ot. Ty. 25.3¢.
EdvoikwTépa Siarropyy TexvnTiis XapaxTnpioTiky KapmUAn
Simpuyos. UBpobeikTou.

Ilapaderypa.
Té&ds &AN&ooer f) Trapoy) TroTapou, v T6 Uyos Tiis EAeubépas
otéddpns Tou SimAaciactiy §) TpITAco100T;
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Adoug :

% =( 2 )/', Gpa  2h=318 f 3h=6.5.

Zuvendds 1) Tapoyh oUdvel onpavTIK®DS ToXUTEpov &o THV
otébunv. ‘H &§dptnors abtty éxer v els 1O oxfina 25-3C popehyv
kal Aaupébvetan Six peTpricewv Tapoyiis els Eva dopiopévov onpueiov
TOU TroTapou Six Siapdpous Tipds Tiis EAeubépas oTdbBuns.

’Eqv 8i8eTan ) kopmiAn o, &pkel TOTE, &Vl TiiS pETPrioEWS
Tapoxils, N pETpNols THs oTdBuns.

TolouTou eiBous peTprioels oTdduns yivovtar cuoTnuaTikés elg
TOUS TTOTOMOUS.

’Emi Th Pdoer Tiis xapaxTnploTikiis Tou UdpodeikTov, elven Su-
vaTds — kaTomy £l pakpdv Xpdvov TrapaTnpricewy — & Trpocdiopt-
opds Tou UdaTivou TAoUTou TOU ToTapou, Tpdypa TO dmoiov elvan
&mapaiTnTov B1& TV pedétny USpoduvapixoU Epyou.
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