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KE®AAAIO 7°
PEYXTA

XTATIKH TQN PEYXTQN

Ta guowd gawvopeva dev agpooUv uovo oteped onuata. BERaia,
TOQOVO(0L RAL 1) CUUUETOYY] TV OTEQEMV ELVAL RATAAVTIXY, 0OV 1) OTAOE-
odTnTa 0T dour} RO 0TI CUUTEQLPOQA TOUS QUOWICEL TNV TAELOVATHTO T™V
uoLr®V eEehiEewv.

Ext6¢ amnd ta oteped, ®aboplotird poro og Gha 6oa ovufaivouy yoiow
wog oCouvy oL oapata ov ovopdlovue @evotd. Eivolr 6oa dev €xouvv tow-
TGYQOVOL KL TLS TOELS TTOQORATM LOLOTNTES:
® otabed oyjua
. -

° S;»gggsggnogﬁtocpdveta. “H xardoraon eivar pevotij”. (Ano tig epnuepides)

Mo oo TG TOQOITAVM™ LOLOTNTES OV AE(TTEL IO RATOLO OMUOL, ONUOALVEL
OTL TO OOUA OVHXEL OTNV ROTNYOQI TV QEVOTMV. OL ®VOLOTEQES RATNYO-
olec TV eVOTAY glval:

“Ta ndvra get”. (HodxAertog)

o) Ta vypad:

® “Eyouv puetaffAnto oxfquc, agpotl Toocaouotoval 0To oynuo tov doyeiov
7oV T TEQLEYEL. TV awtd Ape GtL oL vyed epgpavitovy ehaoTirdTnTa oyn-
naTog.

® “Eyouv (0%eddv) otaBepd 0yro, agpov, Lo va Tov LETAPAAOVUE TOETEL
vo. ratafdhovue TolU pueydin mpoomddeia. I'Y avtd Aéue GtL o vyd elvan
AOVUTIETTA OTNV TOAEN.

® “Eyovv ehevbepn emLpAVELO.

B) Ta agora:

® “Eyouv uetafintd oxnua, avaioyo ue Tov aviiotoyo Tov doyelov Tov
ToL OEYETAL.

® “Eyovv uetafAnto 6yro, (0Lo mdavta pe exelivo Tou doyelov Tov Ta TEQLE-
xeL. IV owtd Aépe ot ta aéola enpaviCouv eEhaoTixdTTa 6Y%0V.

® Agv moQovoLldlovy erevBeQN ETPAVELQL.

Ag avapwtnbovue yia Aiyo: Tt Oa ovvéBaive, av ta vyod eiyav elaotixdtyra o-
yxrov; Av dnladn umopovoaue evxoia va arld&ovue tov dyxo vyeouU ue dedoué-
vy udéa. Oa frav owoTo, TOTE, va YiVOVTalL 0L AYOQATWANCIES TWY XAVOUWY,

a.x., ue paon tov oyxo (lit) tovg;

‘O00V apoEd T TAQATAV® YOQOXTNOLOTIRA TWV QEVOTMV TQETEL VAL €-
monuavOouv ta eEnNg:

® O dL0poES TV QEVOTWV (OVAUEDT OTA VYQU AL OTCL OEQLOL) KL OL
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dL0poEEg Toug ne T 0TeEQEd PaciCovTal ATORAELOTING OTNV RATOL-
oxevn (doun) g VAng. Avaivon yia Oho outd €YLve OTO REPAAULO 2.
Edd Oa emavardfouue amhag to faoird.

® Yta oteed 1 dLATAEN TOV ATOUMV EIVOL RAVOVLRY ROL UOVLUY.
"Exouv, yv autd 1o AGyo, otafed oxnua xow OYxo.

® >t0 VYQA VITAQYEL XATTOLO OLATOEN ATOUMV QQRETA YOAOQY), DOTE €V-
®nohat va TG odAdCovpe oxfua, ®ow 0ERETA LOYXVEY, OTE TOAY dUOHO-
Ao vor petafarlovpe Tov 6yro .

® >ta afola vrdoyel atagio. Ta dropa N ta uoELA TOUG ®LVOUVTOL O)E-
00V ehevBepa, nal xabe mpoomddeLla “yelaydyNonNsg” Tov dyrov 1
TOU OYNUATOS TOUS ATOOELXVUETOL LATOLY.

H duanpion tov vhnov otig ratnyopies (0TeQEd, vYQd ®oL A€QLa) Ou-
yva amodenvietol oxetnt). H miooa xou to mhaotnd, w.y., e0ROA0 QEVOTO-
TOLOVVTAL 1] OTEQEOTOLOUVTOL, EVH O VYOS VORAEYVEos (Hg) tov Bepuopé-
TOOU TEPTEL UE LOQPY] ULLQMDV GQOLQDV, OV TUYEL HOL OTATEL O YUVAMVOS
OWM{VOS TTOU TOV TEQLEYEL.

Yrdyel xou titn ®ownyopta 0evotov: to mhdopa. Eivol to aéplo o mdoa
ol vymAEg Bepponrpaotes. Tote ta droud Tov €xouv XAoeL OAa T NAEXTOS-
vid tovg. To mhdopa eppaviCeton oe e10MES NAEXTOOVIRES DIATAEELS KoL OTOV
"HMo, exel 6mrov T 0€QLOL OUMUETEXOLY OTLG avTLdQAoELS oUVTNENG (Bepuomu-
onvrég). H xataoxrev mg “foupfog vdpoyovou”amd xdmov edm Eexivd...

7.1 H muzvotnta xou 1o €106 Pdoog

H pato oouporog Bewpeitar yoportnotonxd uéyedog yo 1o (dLo 1o 0w-
1, OYL OGS %L YL TO VAMKG artd To omoio amoteheltat. o va yogontmei-
oovpe €vo VMKG 0 TURVGS 1 g apoud, XOELOLOuoTe vdmtolo uEyebog dia-
POQETLRG 0TS T WALa, TO 0olo Vo uny emNEedleTor amo Tig OLOTAOELS
TOU QVTIXELUEVOV, GG OVUPaiveL pe T udto.

H murvotnra 9 1ov oddpotog 0piletonl wg 1o mniiro ¢ ndiag tov m
TROG TOV GYyro V:

@=% (7.1)

Eivow gavepd 6t n munvdmra o:

® Expodlet aouBuntind m pdla wov aviiotoryel ot povddo Gyrov.

® E{vou ®QumijQLo Lo To 1600 TUKVO 1] dootd (VoL To VARG TOU OMOUOTOS.
AT, ST ouyrgivovpe nAles yia (dto 6yxo Twv vxdv (to 1m’ m.y.).

k
® “Eyel povada puéronong oto S.I. to lﬁga . 2uvnOouévn meaxTxy| Lovado

glvarto 1-£., mov wooduvapuet pe 10°

o .- (deire yiari).

£
cm
® Eivou povéuetpo uéyedog.
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H murnvémta tov vhnot exnpedletal, Alyo 1] moly, and ™ Bepuoxgo-
olo tov. Auto elvol o €vTovo 0ToL QEVOTA, EVH OTA OTEQEC. 1) ETIQAON TNG
Bepuoxpaoiog Bempeiton oyeddv apueintéa (extog av TAnotdlovue ™ Bep-
uoxQaola VYQOTO(NoNg ToVg). 2Tal AEQLA., ETIONG, 1 TURVOTNTA EMNEEALE-
TOL %O 0TS TV TTLEO TTOU OEYOVTOL.

Ztov mivara 7.1 Qalivoviol oL TURVOTNTES YVWOTMY VALRMV.

IIINAKAZX 7.1: IIurvotnteg Yvootdv (2oL AyOTEQO YVOOTOV) VARGV

A.IIOAY YPHAEX IIYKNOTHTEX

I'. YAIKA ITYKNOTEPA AIIO TO NEPO

Yhzo o kg/m’ Yhro 0o kg/m’
Aotépag vetpoviny 10" Agvndyovoog 21,4 .10°
AotépL “Agurdg vavog” 10 Xouodc 19,3 . 10°
Ydodoyveog 13,6 . 10°
—————————— T 11,3 . 10°
B. YAIKA APAIOTEPA AIIO TO NEPO Agyuooc 105 .10°
Yo o kg/m’ Xohrde 8,9 .10°
Neo6 amootayugvo 4°C 1,0 .10° Ooeiyohrog 8,6 .10°
Idyoc 0,92.10° Atodh 78 .10°
Bevivy 0,90.10° >idmoog 78 .10°
Owdnvevpo x0f0d 0,81.10° Agyiho 2,7 .10°
OEvyévo  (latm 20°C) 1,93 Muretdv 2,0 .10°
Agpag (1atm 20°C) 1,2 TMxrepivn 1,26 . 10°
‘Hho (1atm20'C)  1,79.10" Aljct 1,06. 10°
Ydpoydvo (latm 20°C) 8,99.10° Ouhaoowé veed 1,03.10°

‘Onwg aivetol amd Tov Tivanra, 1 TEQLOYN TLUMV YL TLG TURVOTNTES
TV VAMr@V eivor ToAU ueydin. I xdmolo vMnd TEEmeL Vo EHOOTE ETTLQPU-
haxtirol, 6tav aELOTOLOVIE AUTES TIG TLUES TS TUXVOTNTOS. 2TO 0TEQEd
mEETEL VoL elpaiote olyovgot GtL dev €xouv TEoouelEels 1 Oev elvor 0Eedm-
uéva (ewdwmd ta pérorra). I o vyed mEogyel o €Aeyyog g ®abapdTnTag
now g Bepuonpaciag tovs. lNa ta aépra, T€hog, emParietal  uETenon
TOV OVVONUWDV OTLS OTTOLES TOL Q1 OLUOTTOLOVULE.

Extog amd v murvomro, xonowo uéyefog yio tor vMnd eivol ®at To gL-
oo pagog:

€=

-4 (7.2)

B = fdpog vixot, V= dyrog tov.

To €10uxS PAQOG €xEL TOL TAQOKRATM YOQAUKTNOLOTIRAL:
® “Eyel ta (dua xapantmolotind ue to fagog. Metapdihetar, dniadi, pe
TO YEWYQAPLXKO TAATOS RO € TO TPog amtd To €Qapog TTov PeloneTon TO 00-
uol (whdpe yia 0ELOA0YES HETOPOLES VPOUETQOV).
® Eivou péyeBog drovuopatixd.
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N . P
® “Eyei povada pérpnong, oto S.1., 10 1—— —p RO avTioToLy N TEAXTLX

— ________ — 3 el
0 1L (1B = 981100 —, ue g=9,81 ).
‘ ) . B mg
® SyvOEeTal UE TNV TURVOTNTA, QOU: €= v = v
1 e=0-g (7.3)

H oyéonm (7.3) delyvel 6L 10 €1drd Pdog dev pmwopel va BewonBel xapo-
2TNOLOTLRO UEYEDOG YLOL TO VMKO, 0lpov EEQLQTATON %Ol 0TS TNV TLUY TOU g.

Emonpdveeig: I'a to 106 Pdoog a&iCel vo mpoogEovue ot yivetal
uéyebog fong a&log pe v murvomra, av eipoote oe BEon va Bewprjoovue
otafed 1o g (elnaote otov (010 TOTO 1) UETUTOMLOUOOTE 08 KO VYOG
N O€ YELTOVIXO TOTO). AORIUAOTE VO 0TOOE(EETE GTL OL TLUES TG TURVETNTOG
0 Tov Taamdvem wtivaxa (og kg/m’) aviiotoryolv oe (oeg Tég (oe kp/m?)
Yo 10 €96 PAQOG.

k
To amootayuévo veQo, J'C.X. otovg 4°C éyeu: 0 = 10° “‘Iﬁgr M1 E%rl—g- )
rnow €06 BAog: € = 10q ( 1)

(Ovunbeite xdti: to fdoos ovuatos oe kp »ai n uda tov oe kg eivai
aptbuntixnd ioa...)

H mvxvotyta xat 0 EAeyyos xavoiuwv: AELOTOOTE TO QOO TNG TURVATHTOGC, VL0
va un oag Eeyehdve. MuunBeite exelvov Tov LOLOXTNTY LOVORATOLRIOS TTOV TTOL-
pdyyethe 1tn metpéhowo BEpuavong yra to xahogoupép. H deEauevy tov metpe-
hatou givar rufunn pe axprj 1,2m. Tpotot grdoet 10 Putiopdpo, o meidtng FUOL-
o€ #OTORGEUEA EVMvo v ot deEapevy. To Poeyuévo xouudtt tov EVAOU pe-
t01|ONxe (00 pue 16cm oto YYog. Metd to TELOG TG TAEOYNS ROL TOLY AT TNV
TANomUY, 0 TEAATNG Exave TNV (OLaL ®IVNON RO UETENOE TO VEO VYOS TOU POEYUE-
vou E¥hou: 90cm. Aegyteite yia to meTEEAMLO TuRVGTTA (0N HE TS Peviivng Tov
mivaxo 7.1 now Boette av ta 1000kg mov tov avaxoivmoe Gt €fake o WOLOXTHTNG
Butiogpdpov elvar cwotd. Av GyL, morog Eeyéhaoe molov, yua téoa kg metpehaiov
duapod wkdue o yio wooa xonuoro; (Pwtjorte, yio vo mingopoonBeite, v
T avd tn Tov tetpehaiov OEpuavong).

M¢gronon s mvxvornrag: H murvotta twv vlrdv virohoyieton pe €u-
UECO %O UE AUETO TEOTO.
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“Eppeoca: H munvotyta pmopet va foebel e ™ fonbera g oxéong
(7.1), agot mpwto uetenBovv N ndta xor o 6yrog Tov cwpatoc. H pata
Boloxetar pe LoyLon xow 0 Gy*og VToAoYICeToL TOOXTLRA 1] YEMUETOIXAL:

To otegeod Pubileton o VYES UECH O€ OYHOUETOLRG CWAVO. ATtS TN Ue-
TATOTMLON TG EAEVOEQNS EMPAVELOG TOU VYQOU PEIOHETOL O GYROG TOV OTE-
0€0V. Av €yeL yewuetowo oxynua (»opov, ®uhivdgou xTl.), 0 Gyrog Tov OTeE-
€0V vitohoyiCeTon pe T PONBELL YEMUETOLRGV OYECEMV.

To evoto tomobeteltan oe doyeio yvwotig walog »naou oyrov. H udla
TOU QEVOTOU elvar (om pe ™) dLopoed ™G WKTNG WALHS ®OL TS AVTIOTOLNG
Tov ddeLov doyetov (ov Polorovrat, T, pue Cuyion). O Gyxog Tov pev-
otoU elvou (00g e Tov avtioToLyo Tov Yeudtov doyetov. Mmogouue, emtiong,
VO YONOLUOTTOL|OOVUUE OYROUETORG CwMjva. (Tta ta adoia, Béfaia, n Coyi-
on Oev elvar mavra evxoln, apov n udia tovs eivar ovvibws wixer xat n Lv-
yaoLd woémet va el ueydin axoifeia. I’ avtd vmwoloyiGovue ) udéa, a-
@oU mewTa uetorjoovue tis ovvbijreg micons xar Beguoxoacias otig omoies
Poioxeral to adoto xat yonowomojoovue Ty xataoratixy eElowor Tovg.
Ta aépta ta Bsweovue, ToTE, 10avind).

Apeoa: H pétonon g murvotrog tov vyedv yivetan ue m fondeia opyd-
VOV TOL OTI0L0L, YEVIRA, AEYOVTaL TurvopeTed, ewdva 7.1(a). Tuo dievndivvon,
600, 0ITO AUTA APOQOVV VYU EAAPEUTEQN TOU VEQOU AEYOVTUL AQULOUETQQ.

o —y-te——{

Ewova 7.1 : ZuvnOiopévog tomog murvopetoov (o)
%Al SOXLPLAOTIS VYEWV uratagiog avtoxiviitov(f)

Zunvij amo 19Uyo: Ta otagviia amd to xapdot giyvovral o€ ueydio puetatiixnd
»xovfd. O tovyntijs fvbitel xataxopvea éva yvdivo dgyavo ota vyed wov Pyij-
xav amo tig Mwuéves pawyes otapuitov. Tt mpoomabel va diamiordoet; "Eyer oyé-
o1 UE TVHVOUETQO TO OQyavo mov yonaiuomouel; (AAAa duota doyava eivat to ot-
VOTIVEUUATOUETOO %Al TO YAAAXTOUETQO. YTOYIALeOTE Tl UETQOUY;)

Aeire ato eixova 7.1. () 1o doxiuaotij vyedv s uratagiog tov avroxwijtov. (Te-
Mnd dha avtd Ta gyava Eovy va xdvovy ue Ty TUXVOTHTA, 1 OTOLA, UE TN OELOd
TG, OEL(VEL TV TEQLEXTIXATNTA EVOG VYQOU O€ dLdAvua,).
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7.2 H mieon »on ta gevotd

& TEONYOUUEVES EVOTNTES ALOYOANOHOUE aVaAVTIXG pE TN dvvaun xot
UE TO QOAO TNG OYETLRA UE TNV AALOYT] TNG KLVITLRNIG HOTAOTOONG ROL OYETL-
1A UE TIG TOQAUOQPOOELS TWV OMUATWV. YTAQYOUV, OUMS, TOMMA puoLrd
PALVOUEVD, 0Ta. 0ol 1) OUVOUN UOLATEL OVETTAOHNG YLOL TV TTEQLYQOPY] HOLL
yia v €E1fynon tovg. Auté ovpfaivet, emeldn 1 idio dSvvaun mpoxahel dua-
(POQETINA OTTOTELEOUOLTAL, OV QLOXE(TOL O OLAPOQETIRES empAveLeS. Ag 80U-
ue, w.x., Tovg dvo aBintég e ew. 7.2.

() B)

Ewova 7.2: O mpdrog aOAntiis aoxel peyadvteon xieon 0to yLove
05T6 To OeVTEQO, APOV OTNQICETAL 0€ XQOTEQT EMLPAVELL

O mpwtog (0BANTS TOV Y O%ET OF TAYO) HIVELTOL POQWVTOS OBANTIXA TTOL-
movtoLa. xEg emupdvelas. O deuteQog (LovoOQBGUOC) KLVELTOL POQUHIVIOS
T €101rd TESLAAL TOU OXL PEYAANS empdvelag Pdong. Axrdua »at av ot Ovo
aBAnTég €xovv (8o PAgog, N emapy] Tovg TEORAAEL OLOPOQETIRA onuddia
0T XLOVLOUEVY] ETLPAVELQL.

Xopewatopaote, howmdv, rwdmolo uéyefog ovyyeviro e t dvvaun. To ug-
veBog awto elvan 1 wiean p. Opiletan mg To INAixo TS dUvaung mov aoxrel-
T ®dOeTo og o (000 YIveTow lnn) EmpAveLla A, TOOG TNV ETLPAVELL:

p=— (7.4)

Ewova 7.3: llieon oe empdveia
254
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AE(CeL va tovicovue Ot
® H empdvela mpénet va eivol 1000 wner|, dote (av 1 dvvaun eivon dua-
(POQETLXY] OTA JLAPOQX ONUELDL TNG ETLPAVELOS) VO WTTOQOUUE VO (UWAGUE YLoL
OUYRERQLUEVY T OUvoung.
® AvageQopoote og dUvaun ®dBetn oty emQAveLa, euxr.7.3., eneldr] Oew-
QOUUE NOEEWUY TNV ETLPAVELD (TTRAYUA OITOQOALTNTO 0T QEVOTA). Mia TTAdyLoL
dvvaun, og ox€on ue v empAavela, Ba elye ovviotdoa TaQAAMNAN ue av-
TV ®o 1) LooEoTio Ba Ntay advvorn.
® H mieon Bewpeiton povouetpo uéyefog. (O owotdg 6pog eival TavVoTg).

N
® Enionun povada mteong (S.1.) eivar to 1 T 0OmOLo €YEL TNV OVOUO-

N

m2

k
P Edé moé-
m

ola Pascal.(lPa =1 ) Moontiny novada etvor to 1
TEL VO OVOPEQOVUE TNV aTROopaiLrt) tteon (ue v omoio Ba aoyoinBov-
ue mopaxdtm). Eivor ) wleon mov aoxeital oty empdveta s I'ng Aoyw
0V BAEOVE TG YHiLvNS atudopopac. BoéOnxe Gt ®dbe lem?® emupdvelog
déyetan fagog 1,033kp amd tov aépa mov pog teplfdirel. Ovoudoaue gu-

k
o1 0TROoPOLQA. 1), OTAd, atudopatpa (1Atm) tyv: 1Atm = 1,033 E;n%- .
T dtevrndAvvon oTIg TEAEELS EXOVUE ELOOYAYEL THV TEXVLXY] GTULOCQULQQ
k
(at) »ou: lat =1 E% . Ou uetempoidyot yonotuomotovv v povado Bar, wov

elvan (on pe v texving atpéopaipa: 1bar = 10° Pa. ITwo xdtw Ba yvowoi-
oovuE row AAAES TOOXTIRES HOVADES Ttleong, Tov PaciCovrol oTov vdQAQYV-
00. Ed® akiCer ardpa va avagépovue v ayyroocoEwvixy povada psi
(pounds per square inch, Mpmpeg avd tetgorywviry (vroa), povada xvpioe-
%N OTOL EACLOTLRA. TWV OYNUATOV.

AnS T0 TOQOTAV® UITOQEL RATOLOG VO BYTAEL XONOLUOL OUUTEQAOUATAL,
OV APOQOVY RABNUEQLVES EUTELQLES NOC:

* Ta nomrind epyaheio (nayaiola, Yaridia, yhoornonteg ®Th.) elvol mo-
M dierodutind. Me ot OUvoun poxrahelitar peydain mieon, agpov 1
ETULPAVELQL ETTOPNG EIVOL OTTELQOEATYLOTY).

* O aBntig yoxei g ew.7.2(a) agivel Tiom Tov UAGXLO OTO KLOVL, EVAD O
XL0vodQEOUOg OAES Yoouués. Autd oupfaivel, exeldr| oty meglmtmorn Tov
aOMT Oxel 1 mieom elvan ToAv peyarutepn. To Pdagog (ag to dexBovue (-
d1o yua toug do afiNTég) aonelton og KrEOTEQY EMLPAVELL OO TOV TRW-
TO RO YU QUTO OL CUVETELES O OWTY TNV TEQITTWON EIVALL EVTOVATEQEC.

*“Otav Aépe otov vrdinho tov patnotov xavoipwyv: “ELEyEte Tov ag-
oa oto. Adotuya. [atgvouv 32 urmpootd o 30 miow”, L €VVooULE;

Avtd ta vovuepoa avapépovrar o psi, Todyua Tov oNUalveL 0Tl ) VIEQ-

. Py . b . . .
qieon ora umpootvd Adaotiya eivar 32 - . Aéue vmegmicon tnv maoand-
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VYO QIO THY ATUOTQPALOQA, TEEON TOV EXEL 0 AEQAS 0TA eAaaTixd, a@oy TO
POVOXWUEVO AAOTIYO TOETEL VA ExEL UEYAAVTEQN TEETN ATTO TNV ATUOOPAL-
owr]. (Av AdPete vawoyn ot 11b = 0,453 kp »xat 1lin = 2,54 cm, Poeite, ue tyy
evxaipia, mooa Pa xat mooes at mapamdve wieon ExeL 0 afpas ota eAQOTL-
xd QO THY ATUOOPALOA.).

* Améomaopa oo to dehtio nargov: “Ildvw amd ) ywea wog Oa emt-
%©oaTHoEL POQOUETOO XaunAd 990 mbars (1bar = — 1Atm), evd ota
Booeia Baixndvia mpofrémetan fagouetornd vpmid 1060 mbars. Ipo-
PAEmeTon rdon g Bepuorpaoiag, agyrd ot Bépeia EMGda...”.

H nivnon ota gevotd €xet, Aouwtdv, dAro ®ivitoo amo Ty avtiotouyn ot
oteped. Ta televtalo nivouviar avBépunto ad onuelo pueyding dvvout-
g Pagutiniic evégyetag oe aviiotouya wxenc. Ta ggvotd odnyovvran a-
o onuEio PEYAAOTEQNGS OE QUTA ILE LURQOTEQT) TTIEDTT).

Ztov mivaxo 7.2 gaivovtol ol TWES leong 0to TEQLRAAAOV %Ol OTOV 0QY-
VIOUO ToV avBadmOv.

Hivaxrag 7.2 O méoers YUOO ®oL nETA pog

Iledio micomg p (Pa)
“Meydleg” miéoelg

Kévtpo "Hhov 2.10"
TTuenviry €xpngn 7.10"
Kévtoo I'ng 4.10"
5,5 km BdBog Odhacoog 6.10’
Ned mupnvirou avidpaotioo 1,6.107
“Murég” miéoerg

Ymegmieon oe: p (Pa)
iy O, 150.10°
Py CO, 55.10°
dudhn drodiparog C,H, 12.10°
Aintuo ¥dpevong 6.10°
dudn vypaepiov 5.10°
Elaotind outorivijtov 2.10°
ITieon o€ empdvela Bahaooag 1.10°
Ii{eon o€ ®€vrEo TVPVa 2.10°
Ynrepmieon ogyaviopov

Kapdidg (ovotohy) 1,6.10°
Kapdudg (diaotoh) 1,1.10*
Apmolog 12-14cmHg
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7.3 H vdgootatixi] mieon ®aL oL EQUQUOYES TN

SuvnBiooue vo v ovoudtovue vOQOOTATLRY TTIECN AVTI YL VYQOOTOTL-
%1}, YLOL VO TLUWNOOURE, (0WG, TO 7O Owelo 0 eudg vyed, dMiadn to veeod (V-
dwP). ‘Omwg %L av TV OVOUACOVUE, EVVOOULE TNV TIEON TOV OLOROVV TAL V-
YOO 0€ ®AOE EMLPAVELOL LE TNV OTTOLOL EQYOVTAL O ETOLPY| KO 1) OTTOLAL OPE(-
Aetaw oto Pagog toug. To vyEd Poioxreton og nEenia »aw YU avtd O whdue
TPOG TO ARGV YLt dAAoL €(0N TLETEWV.

‘Otav ta vypd Poloxoviol o nenia, 1 eAeBepn emPAVELD TOUG TOETEL
va glvar ®dBetn ot ouvolxy dUvaun mov d€yovral. Tia vyed wxrerig Exta-
O1G %O TOOOTNTOS 1) CUVOMKY] dUvaun givon 1o fAog Twv nopimv tovg. H e-
AevBeon emupdvela VYWV og doyeln, o€ deEaueveg nan o€ WKEES Muveg ei-
vou opLEovTio. Mixey] amdrhon €xovue, otav WAGUE Yo OAAOOOES RO YiaL
WXREAVOUE, POV TTQETEL VO GUVUTTOAOYICOVUE RO THV ETIOQAON AITS TNV TTE-
owoteon g I'mg. TTdh, Suwg, 1 emupdvela Bempeitor oyeddv ooLEdvTLa,
oot 1) emidpaon avt elvar auenTéa oe oyéon ue to FAoc.

Zmyv ew.7.4 paivetor doyelo pue VYo oe neeuia. Ag povtaotovue ®d-
7TOL0 TUIA Tov VYEOoU ue Pdon epupadot A row pe vpog h. To turua megL-
hopfdvetor avaueoo otig eoTlyuéveg gvbelec (WAAUE yia RATOYT) QUOLRAL)
no 0€yeton duvduelg amd Gheg T TAevES Tov. To Tuiua vyEoU LooEQEO-
wel, doa 1 OUVLOTOUEVN TV duvdpemy tov d€ eToL o€ »dBe deiBuvon &i-
vau (on ue pnodev.

Ewova 7.4: Yroloywopdg Tng tieong o€ onueio vypov

Ag aoyohnBouvpe pe ™V LG0QQEOTIOL OTOV RATAXOQVPO dEova y. Zg vt
TOV GEOVQL £Y0VNE;
* Ty d0vapn F, amé vy atuéogaoa, pe poed Toog To ®ATm ol (o) Ue:
F,=p,A.
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*Tn dUvoun ?1 oTTo TA OTEMUOTO. TOV VYQOU Tov Boiorovral »dtwm and
to Tuipa. H dvvaun ovt eivan ) avtidoaon g aviiotowyng v omola
déyovron To oTEMUATO OUTd amd 0TLdToTE PEloHETOL AN TAV® TOUG
(twjua vyEov xow atudoparpa). Eivar F; = p; AW F; = p A (agov
Bcoaue: p; = p).

* To Bdagog B tov tuquarog, mov eivan (oo ue B = € V (V = dynog tov
Tunuatog). To tuijpa €xel oxnua opBoydviov Taparinieninedov.
Apa: V = A h. Emouévog, B=¢ A h.

H woopportia otov dEova y 0dnyel ot oxéon:

F, +B-F;=0
1 Py A+eAh-pA=0.

Me ) poriBeia g ox€ong (7.3) natoljyovue otv:
p=p,+ogh (7.5)

H oyéon (7.5) exppdlel to Oepeliddn vopo g vdgootatixiis. H onua-
oo Tov glval peydin ya ta vyd, agov delyvel GTL 0TV RATAOTOON NQE-
utog Toug:
® H mieon oe ®dbe onueio xaBapov opoyevoug vypov eEaptdral uévo o-
76 10 Pabog h tov onuelov and v ehevBepn empdvelo Tov vyEoy (n Pa
Bewpelton otabeEn ®nan yvwory).
® H noodtta vypov, Tou TeQLEYETOL OTO JOYELO, AL TO oYU TOv doyel-
ov dgv maiCovv Q6Lo otV TLWY| TG P.
® H duapopd mtieong p - p’ avdueoa og dvo onueia wov felorovral oe Pa-
On h »ow h' avtiotouya foloreton (on pe:

p-p’=pg(h-h’) (7.6)

H oyéom (7.6) umopel va. yoopel o amhd, av aElomoujoovue To ouuforo
“A”, 10 0T10{0, OTIWG EXOVUE AVOPEQEL, ONUAVEL LETABOAY nATTOLOU PeYEBoug:

Ap=pgAh (7.7)
H oy€on Oelyvel 6tL n peraforn mieong avaueoo o€ dvo onueia vyeov
€E0QTATOL LOVO ATTO T OLAPOQA VYOS TOVG.

H vdgootatuxn micon xon 1 “vocog tev dutdv”. Av yodpouue T oxEon

. Ap Ah . [ . ‘
(7.7) évou: Ap 98y MO PUVTOTTOUUE AVITTS OV noTePaveL oTarSQUPQL

0€ VYQO UE ToiTnToL: V= % , M TELeVTOL OYEON YOAPETOL:

Ap

A o8Y (7.8)
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A6 ndmov £d® Eentvd To mESPANUN TOV aoralovue “véco Twv du-
TOV”. ‘Otav o ditng, QaoLTéYVng 1| emaryyehuatiog, ratodvetal ue Leyain
TayxvTnTa v, vrofdlhetal og ueydrove puBuovs petafoing e mieong

£
At
Aeopa vo meoxrahovvtal OLoTtaQay€g mov ayitovy and eupdvion Poon-

%OLOLG RO PTAVOLVY O EYREPAMAA ETELOODLA, OE TOQAAVOT TWV AXRQWV KL
010 Bdvato axdua.

. Ta agrid mpdta ®ow 0 £YREPAAOS UETA TAAALTWEOUVTOL, WE CTOTE-

Ag eEaoxnBovpe

Wopovrovperdg eviomioe yTtamddl oe BABoc 2m ®dtm amsd TV EmL-
@dvela e Bdhaooag. Ze wolo tieon Poloretol, dtav mpoomabel va 1o
EexnolMoeL ot 1o Podyo;

Avon: k

AnS ™ oyéon: p=p,+pgh (e dedouéva p,=lat= 10S Q—IO3 g

O g=10—s—2— )
Boionouue: p= 10‘  +10° 5 ke 10-— 2m _10‘—- +2:10* kgs
kg kgm N
T 1 _ { {: =] —
0 s Wtoget va yeaget: 1 oo 1 -

Emotpégpouvue otov wco)»oytcmé ™mg p:
p=10° -li +2 104-—- =1,2- 10s 5 2:10°p,=1,2at.

Avtioteéyte Ta To goidTNaL: Ze Tolo PAB0g Tou wreavou 1) mieon efvan 3at;

Ag oxeprovue: Mimmg dev mEEMEL VoL QTANE: “0€ TACO UeYAAn mieom
AVTEYEL O AVOQMTLYOG 0QYAVIOUAS;” alAG : “Ue Tolovg QuBuovg €gpTraoe ot
ueydin avt nteon”; Ioyver to dro yra v TayvTnta, yia ) Bgpuorpaocio
%O, YEVIRA, YL0L OAOL TOL LEYEDT TTOU RATOTOVOUV TOV 0QYAVIOUO;

Andonaope anxd aotvvopuxo dehtio: “To avtonivito WOLOTLRYG YXON-
onNg TUmov...... ue dVo emPdreg, yio Adyovg mov dev eEanoipddnxay, EE-
QUYE amd TV TOEElR TOV 1ot €mece ot Bdhaooa. [Tapd T TEoomdOeL-
€g Toug, 0V RATAPEQAV VA AVOLEOUV TIG TOQTES”.

Syolidore...

Eavayvovdue otn oxéon (7.5). H ypagpun amewmovion g (ue to h otov
dEova X ®0w TO p OTOV AEOVA Y) QOIVETOL OTNV €. 7.5.
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Ewova 7.5: Metapoin tng mieong pe to padog

BAémouvpe dt, 6tov h = 0 (empdvela Tov vypov), €xovue: p = p,. E-
Edlhov n ®hion g gvbeiag woovton pe v mopdotaon: o g (Puunbeite dla
ooa elmaue yia ) oxéon v = vy + at xaL yio THY TAQAOTA0N THS U UE TO t).
‘Ooo peyalitepn murveTTa O €XEL TO VYQO, TG00 ueyohiteen elivor n ®Al-
omn, . mo amdtoun 1 gvbeia. Avtd umopel va pag fonbrjoel va oyedid-
oouvpue oto (OLo dtaypaupa toelg evbeieg mieong - fABovg: Yo To veQED, Yo
TO OWVAIVEUNA %ot Yo T YAvrepivn (e ) foriBeia tov mivaxra 7.1).

Ag aoyoinBovue: Tlotjou elvor YeudTo nEYQL T LEON UE VEQO RO TO
vrtéAowo pue Aadt (ewdva mov Bupnilet to ravinh otg exxinoieg). Ilpo-
onabnote va oxeddoete v mopdotaoy mieons - faBous yia To ovoTy-
woL TV vyYeoV. (Quunbeite: vepo xat Addt dev avaueryviovrat).

7.4 Amo to OgpeM@ddn vopo otis aeyES TS VOQOOTATIRYG

A. Agyn TV ovyrovovovvTov doyeinv

Ané ™ oyéon (7.6) yiverow pavepd 6tL og Sha ta onuela ov Poloro-
vtow 0To (810 vyEd ®ow oto (0o Babog h 1 wieon p elvan dra, ewndva 7.6(ar).
Avté 0dnyel 010 ovuépaoua 6Tl 1 eEAeVOEQN EMLpAvELD TOV (OLOV VYOV
0€ COMIVES OLOQOQEETIXOV TY1uaTog ®oL eufadov paong Peioxetm oo i-
o0 ogLiovTIo emimedo, €. 7.6.

Ewdva 7.6: Zvyrowvovovvta doyeio pe €va vyo
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IMoaynatind: P1=P2
o Pat0gh;=p,+oghy,

To moQUTAV® CUUTEQOONC ATTOTEAEL TNV QYN TV CUYROLVOVOUVIOV
doyetwv evog vypov. Elvow 1 mo amhy exdjhmon tov parvouévov xou Poi-
ONEL EQOQUOYT] OE TTOMEC TEXVIRES RO TEXVOMOYIRES HOTOOREVEC.

" . Al IF

()

Ewova 7.7: Anumovgyia midora av@égunta(a) 1 pe eEavayraond(p)

* O nidarag (ewx. 7.7): To vepd avBpunta (a) 1 ue epaouoyr dvvaung
F (B) oynuatiCer midano oty mpoondheLd tov vo ptdogl 0To Tpog TG €-
LevBeoNg emupdvelag ot deEapevi A. Eivan gaved ot o mtidaxag oty me-
olmrwon (B) elvar mo “mrhovolog” amd ToV avTioToL O TG TEQITTMONS ().

Ewova 7.8: Apteciave mnyddr

* Ta agreotavd xnydda : Xe xdmolo fabog ndtw and 1o €00Qog Uwo-
el VO VITdQYEL OTEWU VOQOPAQO AVARETO 08 OOLAPQOY A OTQWUATA TTAVM
%o natw and outd. To vepd umoel va oynuatioet midoxa, av 1 ehetiBeon
EMLPAVELDL OTO OTEWUA E{vOL YNAOTEQQ ATt TO oNuelo yedTeNnons. Av oyL,
10 veEO avePaivel 0to €0apog ne avtiio 1 e ®oufd, mov avepoxatePaivel
ue ) Pondeta Papgovirov (owtd mov Aéue poyyovormiyado).

To mapdmovo tov ayeoty: “To xahoxaipl Tov 97 €xava yeawtonon
070 YWEAPL LoV ne k6010 20 YLhiddeg to uérpo. To vepd PoEBnre ota
20 uérpa. Kau gétoc to vepd Pyaiver yAvpd. Elvar fAémeig novtd n
Bdlaooa. Kahd xald dev modhafa vo amoofE€0m 10 ®G0TOGS TS YEM-
ToNong”. Ag mpoomabjoovpe vo eENYHOOVUE THV OTUYiC TOU ayQOoTH)...
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* To dirtvo ¥VOEeVONG (ewx. 7. 9): O deEaueveg A, Tov T0POOTOVV TOV
OLXLOUG, TO XWELG 1] TNV TOAY, foloroviol o TUADVA e ®ATOL0 VYOS POAL-
%0 (.. 60m). [t TG LOVOROTOLRIES 1) HETAPOQEA TOVU VEQOU YIVETOL XWOIG
unyovirng vrootiolEn. I tig mohvratowries amarteital n 1o vdoa-
vthiag A. To oxnvind ovuminpdveton pe ) Aluvn - arotouevtioa B, ue to
drwotiplo raBogLopov vepou I' now pe T CwAnvaoeLs.

Ewova 7.9: Aiztvo ¥dgevong

Emotgogn ota ovyrotveavovvta doyeia:

Extdg and ta ovyrowvwvouvto doyeia Tov evOg vyQoU, VITdQyouV oL T
avtiotorya dvo (1 nol TEQLOOGTEQMV) VYQWV. XtV gtndva 7.10 paivetol
owMjvag oxruatog U (voewdnig) ue duo vypd, mov €ouv TurvOoTnTES 0 UL
0,. Ta vypd dev avaperyviovial, ®ou 0T dLoymELOTLRY EmpAveLd Toug (&-
OTLYUEVN yoouun) oL TEoELS elvar toeg ota dVo oxéln: pi=p,

1 P+ 0180 =py+0,8h,.

hy 02
Aoa: — == 7.9
o hy = o (7.9)

H oyéon (7.9) exppdlel ) yevirn agyr T@V guyzolvovouviov doyeinov
re dVo vyed %ol SLoTVTOVETOL WS EENG:

-

h;

Ewova 7.10: Zuyrowvevovvta doyeia pe dvo vyed
262
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“Ta ¥ym 8V0 vyedVv (mov dev avaperyviovrar), TEve oo 11 dayw-
QLOTLXT] EMLPAVELD TOVS O€ OVYXOLYOVOUVTA doyeia, Eivarl avrioTooga
LLE TLS TVRVOTNTES TOVG”.

Eivor @aveo 6tL yuor G0 T TOQOTAV®™ TEETEL VAL LOYVOUVY Ol TTOQONA-
T TEoUmoBEoeLs:

* OL eEwTEQIRES TETELS OTO YWOO TWV CUYROWVMVOUVIWY dOYEIWV Vo, €i-
Vo (0€G YLoL OAeS TIG EAEVOEQES EMLPAVELEG.

* To vypd (M ta vyed) va Polorovial 0€ L0OEEOTM %at (OTNV TEQITTWON
TV dV0o vyEdv) va unv avoueryvioviar. H oogpomia vypdv mov dev avouet-
yviovrtol, yevind, odnyel oe dnuiovpyio otompdtwy, omd o omoia to xabéva
omoteLeTon OtS €VOL VYQEO KAl 1) TTURVOTHTA TOUG QUEAVETOL 0T TTAVM TTROG TOL
ndtw. (BuunOeite To veEQS 1ow TO AAdL 0TO TOTHQL TOV AVOPEQULLE TTLO TTAVW).

Owovopia xar gvyrovovovvra doyeia: OL olxovourrol avorutég
oyolatouv: “H avEnom g Tuung tov xowoipmy Ba mporaléoel alvot-
dwtéc avatiuioelg og faowxrd €idn. To ovotmuo Aettovpyel Gmwe To Ov-
yrowvmvovvro doyeta”.

ZYOMAOTE TG EXTLUNOELS TOU €LOLROV, O OTTOT0S TALROUOLALEL TV TLUY
evog eldovg ue 10 MPog otAng vyQEoU.

B. H agy1 tov Pascal

Av o oyéon (7.4) T B€on TS 0TUOOPALOLHNG TEEONS P, TTAQEL RATOLOL
dMn mieon (M av oty p,, TeooteBel ndmolo AN mleon), | LoEpY ™S O)E-
ong magauével (dla. Avto onuaivel 6tL: “omoladjote eEmTeQLrr) igom a-
oxn0el o€ vVYEO mov Loogontel petafifpaietar aperdpintn o€ 6la ta on-
neta tov”.

H nogomdvew diatimwon amoterel v agyn tov Pascal xau woyvet ave-
Edomro amté ™) dievBuvon petddoong.

H oy} tov Pascal emipefordveton merpapatind pe ™ didtagn mg eux.
7.11. Ta pevoperga eivor 6pyova LETENONG TS mtieons (Ba avapepBoiue
0’ oUTd TILO RATW), ®oL UE TN PONOELE TOVG OLATLOTOVOULE OTL OL TLECELS OF
oha ta onueta cavEdvovton ®ord Y Ola ToodtTa ®Abe PoEd Tov cvEdve-
Tou 1 tieom oto €uPoio.

7.12.

F:

E:

Ewoveg 7.11, 7.12: Ilerpapatizn xor Ocognrixn empepaioon tng agyris Pascal
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—



248-320

21-12-99 10:29 3eAida 264 $

KE®AAAIO 7° PEYXTA
- 0OTATLXY] TOV QEVOTAV -

H 6zwontin vrootijotEn: Me t forjfeta g ewr. 7.12 umwogovue va e-
mpepoardoovue Bewontird v apyr tov Pascal. Zto éupforo E; eufadoi
A, aorovue dvvaun F;. To éupolro petatomiCeton noatd €; moog to »dtm o-
VayrAaLovTag T0 VEQS VA VITOYMOENOEL TTQOS TOL XATW OTO QLOLOTEQS OREAOC
zow voL avupmBel zatd €, oto Oe€Lo.

2o €uforo E, enpadot A, aoxeitar amd 1o vepd dvvaun F, row uetartomi-
Cetau ®atd, éz emiong. Avo guotrd pey£0m drarngovvrar oty dradiraoio cut:

* O 6yrog V tov petatomiouevou vypou oo, Grmg elmapue, To VYQd
elvon aovpstteoto. Ao V=V,

1 Al =AY, (7.10)

* H gvégyela tov ouotiuatog. Oempaviag aueATéec Tic ToLPES, To €0-
vo Twv duvduewv F; zat F, etvou (dro:

W,=W
M F1é :Fzéz
i piAli=p,AL, (7.11)

And g oyéoelg (10) now (11) paivetar ot

P1=P2 (7.12)
H mapomdvm oxéon exgodlel v ooy tov Pascal.
Metd v agy tov Pascal...

H woomra (7.12) umoel va yoogpel nan €ToL:

E_E (1.13)
A = A,
) A,
n F1:F2 -A—l (7'14)
F

BAémovue, Mhadn, 6t eppoaviCetar Eva unyaviro x€pdog F_? , OV €-

Eaptdtor and ™ oxéon v eufadav twv dvo euforov (aprel vo €xovue
A,>A)). To ovunépaoua Buuitel To aviloTor o ®€QO0C OTLS UNYOVES ROl
OelyveL OTL WTOQOUUE va. £XOVUE OTNVY TEXVOMOYIO TOUG AEYOUEVOUS TOALO-
TAAOLOOTES, TIS OVOXEVES, dNhadY, Tov avEdvouy (ToOMATAACLATOVV) %d-
7toLo uowd péyebog. Mepurol amd avtolc eivor:

— TOL OTCTLRA CUOTHUOTOL TTOV AVEAVOUV TLG SLOIOTAOELS TWV OVTIXELUEVV.

— 0 0LOEPEVLOG TVENVAG TTOU UEYCAMVEL TNV EVTAON HoryvnTLroU Ttediov.

— 0 TOAAQTACLOLOLOTNG CUTOXLVITOV, TTOU QUEAVEL TNV TAON THG UTATOQ(0G.
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Bolorouaote, Aoy, utgootd og exdAmON YEVIRGTEQOU (PULVOUEVOU.
Ag dovpe Tig Lo evOLApEQOVOES EPaOUOYES TS aQxNs Pascal.

Blaise PASCAL (1623-1662): I dAAog @ilo-
00QPOS xaL UAONUATIXOG UE UEYAAN TEOTPOQA
ota Mabnuatixd xar oty Pvoixyj (végoorati-
%1f). MeAétnoe ovornuatixd ta Ouata e a-
TUOOPALOIXIG TEONS, AAAd Eyive didonuos amo
TIG EQYQAOLES TOV OYETIXG UE TN UETAOOTN TNG
wigons ora didpooa onueia Twv eVoTdY. Avtij
N Tedevtaia wEooEoed Tov Poioxel TOALES Te-
AVIHES HOL TEYVOAOYINES EQAQUOYES.

Ewova 7.13 Ydpavixo mieotiiglo

Yodoovino meotioro (ewn. 7.13): H oxéon tov eppfadwv A, A, yio to
A
dvo €upora E; nan E, eivau: TZI =A (A = BeTndg 0QLOUSS TOAD peyaivte-

00¢ v 1). And ™) oxéon (7.14) dwmotdvouvpe ot F,>F;, yeyovdg mou ga-
VEQWVEL UEYAAO unyavino x€080¢. To vdoauMnd meoTiLO UTOQEEL VO PTACEL
%ol 08 TWWES YU ®ow tdvew artd o 1000 yio to pnyovird ®€edog. (OuunOeite
ot 0 “TNUmUEVOS” TG VITGBEN G Elvol 1) LETATOTLOT TV EUPGAMY. AUTO OV~
Baivel, emed n loomrta tmv €oymv Wi, W, avayrdlel To (ELOLOTY VO LETATO-
niCer to €uPolro E; molt mepLtoodtepo amd 6o Ba puetatomotet 1o E,).

* To vOQOVMARS TLEOTOLO AELOTTOLEITOL OE YEWQEYLRES ROL OE PLOUNYAVL-
%€g epapuoyés. H ovumieon tov fappoxiot xal n eEaywyn tov hadLot ard
™V eMd avnrovy oty ot roatnyopia. (la va Efpete: ota elatotoifeia
oas Teoopégovy 1kg Aadiov yia xdbe 4 1j Skg elidg mov Tovs Tagadivete,
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avdloya ue to €l00g xai ue TRV TOLOTNTA THG €ALAS). ZT0 EQYO0TAOLN Pai-
oudg Prounyaviog aglomoleltor, ouyvd, To VOQOUAKGS TILECTHOLO.

To vdpavMxGS TLECTIHOLO Y ONOLUOTOLEITAL KOl OTOV VOQAVALXO avV Y-
m™oa, ew. 7. 14. Edw n wieomn oto vypd (AddL) aoneital ue ) forifeto me-
meou€vov agpa. Eviomiote oto oyfquo TS EmLQPAVELES OTLS OTTOlES ALOROU-
vt ov duvauelg Fy non F,, mov avagépnrav mo ntdavo. Av dwabétel 1 ot-
NOYEVELQ OOC AUTOXRIVITO, (PQOVTiOoTE Vo Topafoebeite og rdmoLo service
TOV, YLO VO OLATILOTMOETE TS OVUPDVETAL TO OYNUCL YLOL TOV EAEYYO TNG €-
Ewteoung mhevpdg Tov damédov, g eEdTiong, Tov doyelov rataiv (av
€xeL) nal yio to adetaona Tov eOoQUEVOY AadLav.

ZUPMEOTHG

Io)!

K r’..-':..a'f.-':'ﬂ" J"..-"':if..l"ﬁ w

Z

Ewova 7.14: Ydgavhirnog avuypotigag
Ta vdgavird @eéva: Ztv ew. 7.15 (a) galvetal N aeyxy Aettovpyiog
TV VOQAUMARMV PEEVMV AUTOXRLVITOV UE TNV TUTTLXY] OLdTaEn: wxer) dUvaun
F, oto €ufolro wxrpov epupfadouv A, peydin dvvaun F, oto avtiotoyo peyd-
hou gppadov B. Me 1o éufolo B cuvepydteton m tooy0mEdn T.
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Ewova 7.15: H agyn Aettoveyiag (o) »ar 1) dtdroEn ota vdgavird goéva (B)

Zmv ew. 7.15(B) engpaviCetor oe rdtoyn wo “peaioty” ewmova Tov
oVOTHUATOS. Z’ uTH TNV TTEQImTOoN lval SUOHOAO VO SLOTLOTMOEL ATOLOG
ot 1o euPadov A, tov euforov E, (og dietBuvon mov eivan xdbet oty 8U-
vour) elvol apreTd pueyohiteQo amd avtd Tov euporou E;...

ITpotot ®Aeloouvpue To TEQAOTIO BENA TOUV CUVIEETOL UE TNV QYN TOV
Pascal, ag doxiudoovue va ®avoupe ®ATOLOUS VITOAOYLOUOUS GUOYETLONG.

Ze vOQUUAMXKO TLEOTHOLO O AGYOS TV SLOUETOMV Yot Tal EUPOAaL €ivau
1:4. Na ovynpiBovv:

® 0oL TEOELS Py, P2

® oudvvdapec Fy, F,

® oL uetaromioeg ¢y, &, non

® 10 €oya Wi, Wy o ta éppora Ej, E,.

TI600 gival o unyaviro ®EQAOC 1AL TL ONUAIVEL;

7.5 To vygo mov neepel aorel dSuvauerg...

I) Avvdpers ota ToldpaTa TOU doYEIOV

To vyed mov Peloretar og noeuior oorel OUVAUELS OE OAOL TOL TOLYWUATOL
tov doyelov péoa oto omoio Potoretar. Exeldn oe avty v mopdyoago o-
OYOMOUUCOTE UOVO UE TIG QUVAUELS OUTEG, 1] ATUOOPOLOLXY| TTiEon YiveTOw O-
B€atog mapatnEntis. Autd, puotrd, de onuaivel 6Tl OTOV VTTOAOYLOUS TG
OUvVOMHNG TtEeong Ba mapaielmeToL 1) TEOT TS ATUGOPOLQAG.

a) Avvapn otov 0gLiovTio TVOpEva doyeiov a6 vYEo TV NEENEL

Zmv ew. 7.16 gaivetor doyelo ue 0plidvtio Tubuéva, To 0mToio TEQLEYEL
VYO e murvoTTa @ van Vpog h. H vdpootatinn nieon p,, otov mubuéva ei-
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Vo TRoavKg Tovtou (dror xow {on pe: pv = ogh (Eavadeite m oygon 7.4).
H 8dvvapun F mov aoxel 10 vy rotaxdouea otov mubuéva eivor:

F=pA=pgAh (7.15)

‘Onwg paiveton amd ™ oxéon (7.15), n dvaun F eEaptdron:

® 7té T PUON TOU VYQOU, TOU AVIWTQOOMITEVETOL OTTO TV TURVOTITA TOV Q
® o7 To eUPadiv A g EMPAVELAS TOV TUOUEVA ®OL

® oo TV amdotaon h mubuéva - eheBeng empdveLag vyQoU.

Ewova 7.16: Avvaun otov 0gLtiovrio mubuéva doyeiov

‘Onwg paivetar arnd to oyfue 7.16 xow omd ) oxéon (7.15), n dvvaun F
LoovUTon Pe To PAQOS TOV VYQEOU OV CVILOTOLYEL OTO YOOUUUOOKLAOUEVO TUY|-
uo (opBoymvio maparinientimedo pe fdon eupfadot A xow vpog h). Aga, To
oxnua Tov doyelov ®oL To ouvolxS PAQOS TOU VYQOU Og aUTd OV EMNQEA-
Covv v T g duvaung F.

| qﬂi i i
_1

Ewdva 7.17: To “vdgootatiné magddoEo” mov dev eivar mapddoto...

-

Ot oQatavm SLommlotmoels dev elyav YIVEL 0T TOUG TELQAUATLOTES TTQO
¢ emoync Tov Pascal, ov omoiol ovépacoy vdgootatins magddoEo to pat-
vouevo g ewr. 7.17. BAémouue toia doyelo pe LapoQeTnsd oyruo ®ou Ue G-
VIOEC TOOOTNTES TOV (d10V VYEOU. To Upog Tou vYQEOoU, SUme, ®oL T0 EUPadSV
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A g emupdveLag Tov muBuéva eivar ta Ot Lo Tig TeLS TteQutoels. ot
va. eivon Todd0E0, Aowrtdv, To T 1) dvvaun otov TuBuéva eivon ida;

(To “mapddoo’, yia va ejuaote axoifeis, mpoxvrrel afiaora ya to doxeio
I, omov n dvvaun F eivau ueyatvteon amo to fdoog Tov vyoou ato 0oyeio).

Katahjyovue, howdv: “To vypd mov noeuel aoxet otov mubugva tov
doyelov mov To TEQLEYEL RATOKOQUPT dUvaur ton ue To fdgog wag opbo-
YOVIOG OTNANS TOU VYQOU pe Bdon Tov mubuéva xatl 1o VPog TV arooTao)
mluéva - eheBepng empdvelag”. To fdgog autd umopel va eival (0o pe
TO TEAYUOTKO PAQOS Tov VYEOU (doyelo A), mrpdtego (doxeto B) 1 ueya-
Miteo amé avtd (doyeio I).

B) Avvapn og TAEVELKO TOIYORA DOYEIOV ATTO TO VYQO OV MQENEL HETA
g€ aUTo

Zta TAEVQLRA TOLXDUOTO dOYEIOV TTOU TTEQLEYEL VYQO OF NEEWD TOL TEAY-
noToL €bvor Alyo OLopoQeTird atd oo elrtoue Yo TOV TuBuéva. Avtd ovppa-
veL, eeldr]  vdpootatwy ieon (p = pgh) elvon dogpopeTiny ota onueio
TOV TOLYWUOTOS Ue drapopetnd Pfabog h. H rotavoun twv méoemv mov a-
oxel to VY6 oto tolympa delyvel wo avEnon and myv wun Py = 0 (oto on-
uelo Tov avtiotoly oty oty ehevBepn empdvela) uéyoL ™ uéytom tuq P, =
ogh (ota onueia Tov ToLywuaTog oV PEiorovioL 0To RATW A%EO TOv). Mio-
QOUUE, €T0L, VO WA)OOUUE YLOL LEGT) TELEGT) OTO TAEVQLXO TolyOIa (O UE:

_pitp _ b
p=—5— =025 =oghy

h
Me hy = 5 ovpporiooue T UEON OTOOTOOT Ot TV EAEVOEQEY EmLpAveLa
™V aréoToon Tov ®EVIpov fdpovg K tov opnoyevoig touymuatog amd vy
ehevBeQn emupdveLa Tov vyQov.
H péon mieon pog ponda va exgpodoovue amhd ) néon duvaun yio 1o
TAEVEL1S TOlY MU,

oov: F=pA=ogAh, (7.16)

A = eufadov eMPAVELOS TOV TAEVOLKOU TOLYMUNTOS TOV EQYETAL OE €-
oY UE TO VYQO.

o)

7

Ewova 7.18: Katovopr duvdpewv g€ TAEVQLXO TOlYORa
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H »aravoun tov duvduemv mov €xovv péon 1w F galveton oty eux.
7.18 now aod wol xororoguen (o) xot dUo TAAyLES TTAEVQLRES ETLPAVELES
(B o v). ‘Omwg PAEmovue, oL duvdpuelg elvan mavtov xaBeteg 0To TOlY MU
zal avEAGvovTol ouard, 600 xotepaivovue amd v ehevBeQN empdveLa
TEOG TOV TVOUEVQL.

Ynrdpyer ndmoro onueio K’, dmov Bewpotue 6L aoxreiton 1 uéon dvvaun
™mg oxéong (7.16). To onuelo Aéyetor #€EVTQO TOV MECEDV 1AL LOOOUVOUEL
ue 1o “1€vtoo PAgoveg” SAMV TwV JUVAUEWMY TOU TAEVQLKROU CUOTIULATOG
(mhevrd tolymwua - vYEO). Amodewrvieton ot To K’ foloretan og fdbog

2h
h'= 3 oo TV eLeVOEQEN EMUPAVELD TOV VYQOU.

Xuvumegoopotind: Av O€hovue vo WAjoovue Yoo o uovo divaun oto
TAEVEIXO TOlY MU, TOV VO E(VOL OVILITQOOMITEVTLAT] YLOL TO CUVOAO, OUTH
Ba etvan  uéon duvapun F g ox€ong (7.16) now 1o onueio eQoouoynis e
o K'.

Ano T Beopia otnv mEdEn: O duvauelg Tov aoxel T0 VYES Ot
Thevord Torydpota Twv doyeliwv xaBoifouv xat dtevroAivouv ToAES

EQPAOUOYES.

)

=E:|

(B)

Ewova 7.19: Agyn Aertovgyiag vdoQooTeopLlov ®at XATALOVICTIQO,

Zmy ewova 7.19 paiveton  apyn Aettovpyiag Tov vdooTEoRLhov (a,p)
20U TOU ROTOLOVLOTHOO (TOTLOTLROU) Yol TO YAootdmnta (Yralov). Ou mhev-
owég duvauelg xan otig OUo ovorevEg dMMuovEyouv Cetyog Tov TEORAAEL

TNV TEQLOTQOWPN.
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2y ewova 7.20 vdpyel meipapa GQoLo He auTo
nov emyelponoe o Pascal to 1646. ‘Otav o ®otoxnéQuepog
ocwhijvag Yéuoe pe vepd, To EVALvo Pagéh €omaoe, o-
@OV oL TAEVOLRES OUVAUELS OTA TOLYDUOTA TOV glvol To-
A0 peydiec.

Ewova 7.20:
To neipapa Pascal

H rataozevy tov goaypdtov, e1nova
7.21, paocitetal oty xotavour duvduewy,
OV ava@EQauE mLo mtdvm. Elvol nataonev-
aouEva €ToL, MOoTE Vo VITdEYEL avENon Tov
TAATOVG Ot AV TEOS TAL RATW.

Ewdva 7.21: ®edayna

v) H ovviotapévn tov duvdpemv amo To vyeo ota ToLyopratae doyeiov

To Bdog vypov ue dedopuévo Gyxo dev emnpedletat, uotrd, amd To oy1j-
woL Tov oY EIOV 7OV TO TTEQLEYEL. AUTS 0TodeLrvUETOL UE T O 0T VOGS TuyoU
%o odyet oto &g evilapépov ovurépaoua: H ouviotapévn 6hov tav dv-
VAREMV OV UOXEL TO VYQO 0TA TOLYDOUATO TOV dOYEIOV EIVAL RATAROQUEPY)
IE POEd TEOG TA ®ATM %L LGOVTOL NE TO Pdog Tov vyeov. (H e&rjynon tov
OVUTTEQATUATOS PaTieTaL aTnY 1G0EQOTTIA OVVAUEDY xaL OTNY Q)Y 00doNs-
avtidpaons. Mrooeite, av Oédete, va acyoinbeite ue to paivouevo).

I1. Avvdaperg amo vygo mov 1eepel o oopa fuBouévo néoa oe avto

H naBnueowvn eumelpio ndg mpooopépet Tord mapadeiypata ot omoia
vroPLaLouaote Ty Tagovoia dUvaung amd To vyed 08 oMU, TOU Elval
1oTd €va PEQOC Tov 1 ohdrAngo Pubiouévo uéoa og auTo.

BA€movpe, m.y., avirelneva va emuthéovy oty Bdlaooa, eved Ba meQt-
uévape va PubiCovror Adyw tov BAovg Tovg (6tav pdlota €Xouv, OTws To
UETAAAQL, LEYOAITEQY TTURVOTNTO ATt TO VEQO).

NudBovue g ®abe owua yiveror eAagpoiteQo HEo 0To VEQS amtd 6,TL
OTOV 0€Q0.

‘Oha outd Oeiyvouv 6t 1o VYES aoxel divaun oto oteped ov Fubiletan
o€ ouTl. AUvaun Tov TV TEQUUEVOUUE VA, €XEL POQC TEOS TA TAV®, OLPOU 1
atofnon eivou 6T To oW €XEL TOEO UELWUEVO BAQOGC.
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7.6  Avoon - Agyn Tov Agyuion

Ag dovue To owduo A g ewmovag 7.22,
mov gtval fuBiopnévo péoa oe vypd. To
ompa d€xetoL duvauelg amd To VYo, oL
omoieg eival ndbeteg o »dbe oTOLYELDOM
emLpaveld Tov. O SuvAuELS TOV Ao%OV- —_— -
VTOL OTNV ROTHOTEQN TAEVQA OVTLOTOLY OV : / \

o pueyahliteQeg mETELS, MGy TOU UEYO-
Mitepov faBovug oto omolo foloxrovtal Ta
onueta g TAevEdgs ovTiS.

Ewova 7.22: Avvapers amo
VY00 o€ pvOonévo oteped

EmAéyovue 0tEQES UE TOLOUATLRO
oyua, ewmova 7.23, yo arhomoinon twv
oxéoemv. Ou duvapuelg otig 4 mhevpEg
TOU OTEQEOVU €XOVV 1| (POQOA OV TTOOKA-
Aelton ol TIg MEOELS TOV VYQEOU OF -
té€c. H F; €xeL gpopd mpog to ndtm no
glvaL 1) OUVIOTOPEVT TV duVapewy oty
ndvo €dpa. Ovdvvauers Fi, Fy ota
mhevourd ToLydpata eivor aviiBetes (a-
@oU yLa ®vdBe onuelo g wag Thevedg
VAYEL avtiotoLyo tng dAing oe (do
Babog. Ta onueia, Mnhady|, déxovron a-
vg 800 v (dra wieon). H dvvaun
F,omv ndtw £€dpa €xeL popd TEOG Ta
AV ®ow elvor peyohvtepn amo v Fy,
agov F; = pjA, F, = p,A nau p; > py.

H ovviotapévn Shwv tov duvduemy tov aoxel To VYo 0To OTEQES eival

=

Ewodva 7.23:
Yroloyiopdg tng dvoong

AOLTTOV:
F = F2 - Fl
7] F=(py-p))A=o0g(h-hp)A
n F = og Ah,
omov h = h, - h; = ¥yoc¢ orepeov
0 = TURVOTNTA VYQOU.
Telnd: F=¢V (7.17)

H oyéon (7.17) deiyver St

H ovvietapévn dvvaun eEaptdtor amo To £101x6 fdgog Tov vyov zau
amo Tov 6y%0 tov Pubiopévov otegeoy. IR

Eneud n F €xeL popd mpog ta mdvw, ovoudotnue dveon A, ®oL ETOUEVOG:
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A=eV (7.18)

Av Aafouvpe vrtoyn 6t o Gyrog V tov PuBlouévou otepeot elvor (dlog pe
TOV OVT{OTOLYO TOU VYQOU 7oV eXTOTICEL, M) ox€om (7.18) umopel va yooupet:

A=B’ (7.19)

omov B’= Bdpog tov extomopévou vyou.
H oyéon (7.19) expodlet v agyn Tov Agywunon:

“Kdfe oopa mwov foioreral o€ vyeo mov 1oenel d€xeTar dOvvaun
ton pe o fdgog Tov vyEov mov extomiter”.

H agynn drotimmon g ayis Tov Agyundn frav:

“Kdafe oopa mov pubiterar o€ vyQo ydver amo To fdeog Tov 1600 600
givan To Bdgog Tov VyEoY mov extomiter”. Elval paved 6t ot dvo dartv-
TWOOELS TS aEYNS Elvar Looduvapeg, agpov To omua “ydvel fAog” axroLBng
AGY® TG Avmong.

H dvwon eppaviCetal eite 10 owpa givar fuBLopévo oAGxANEO 0To VYO
elte €va n€Eog Tov, e pio TEoiToBeon OUMGS: TEETEL 1] RATATEET ETLYPA-
VELO, TOV OTEQEOV VO, POEYETAL RO TO VYQEO. Av 0wtd de cuuPalvel vot To
0teed arovumd ot Pdon Tov doyeiov, M CuVIoTAUEVY OUvauT Ao To V-
Y00 €xeL poEd TEOG Ta nATm (Ba T AEyoue RATWON) %Al TO OTEQES OMOW-
YVETOL TTQOC TA RATW.

Ewova 7.24: Ilewapatizy ewaijfevon tng agyrs Tov Agytundn
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O Luydg »or n dvoon: Ztny ewndva 7.24 mogovotdovion 4 melpduota

emaAiBevong g apyic Tov Agyturon.

* Zmy ewmdva 7.24(a) n 0apdog d€xeTal Avmwon oo To VEQS KL CLVTOL-
mod(deL ue ton dvvaun avtiBetng popds (dpdon-avtidpaon). H woop-
oomia Tov CuyoU xaAdel, emeld] To VYEO eppaviteton “faguteo”. Ag
10 oxeQTOUUE AYO...

* Zmv ewova 7.24(B) o Tuyog L0opEomovoe TOLY TOTOOETNOOVIE TO Ue-
Y&Ao ToTHEL e TO VEQS ®ATW atd To owua. Metd ) fuBion Tov ocwua-
TOG 0TO VEQO 0 Cuydg ®MVEL TOOS TO PEQOS TWV OTABUWMV.

Amogia: Av palépovue 0To UixQEo TOTIOL TO VEQD OV EXTOTIOTHAE O-
76 ) PUbLon tov atepeol, Ba umogovoaue va To xONOoUOTONjGOVIUE
(xau as; ), yia va amoxaraotalbel n icogoomia oto fvyd;

* Zmv ewmova 7.24(y) polorovue pia amdvinon oty amoio Tov ex-
podotnxre. “"Exete dlAn Mion va mpotelverte;

* Zwnv ewova 7.24(0) mpoomaboiue va emifefoardoovue 0Tl 1) dvoon
0OROTog Loovtal Ue 1o BAQOog Tou extomliouevov vypov. H dvwon Boi-
onetal and ) dwagpopd A = B - B, émov B, B’ 1o fdpog tov owuotog
OToV €A 1oL OTO VEQS avTioTOLY QL.

Avtd ta dvo Bdon Potorovtar pue ) Bonbeta Cuyou ue ehatmoro. To
Bdog Tou exTOmMISUEVOU VYQOU UETOLETOL UE TO OUVOUOUETOLRS Cuyd.

APXIMHAHZY (287-212 7.X.): "EAAnvag uabnuatixds,
QUOLHOG %Al UMY OVIXOG TTOV ECNOE aTic 2voaxovoes. Ocw-
0efTaL oav 0 UeYaAUTEQOS BETIXOS ETIOTHUOVAS THG AQ)AL-
OTNTAG. ZNUAVTIXOTEQES TTQOOPOQES TOV HTAV:

— Amédei&e mas To TnAino Tov uijrovs xdbe meQLpéoelas
TOOS TN OLdUETEO TNS efvar atabepd xai (00 ue
=3,14156... Botjxe, emions, Tig OYEOELS Yia TOV VTOAOYIOUO

WUETQLRADY OYNUATOV (0@aioags, VAoV %TA.). Ze autov amodidetal
@odon: "un uov tovs xxlovs tdoarte", mov amnibuve oe Pwuaio oteatidty
Eroiuo va tov ovAMAfel, evd EAvve YewueToixo modfAnua oty duuo.
— [1poaddiopLoe TN QUoN xaL TOV TUTO YLa THY dvewen mov Oéxovtal Ta oTe-
oed uéoa ora QeVoTd.
— Emwvonoe wolAés amhés umyaves (LoxAovs, tooyalies xtl.) yia ) uetaxivy-
on owudtwy ue ueydio Pdoos. Eime ty godon "Aog 1oL o 0Tw xal TNy yov
HVAOW" (Odoe pov, Onlady], uéeos va atabd xar Oa uetaxwijow t yy). Ot
UNYOVIXES HQU OTTTIRES ETUVONTELS TOV (TTapafolixd xdtomtoo x.d.) aglomol-
1j6nxa amo 10 aToAO TWY ZVEaxovomy ato AT TOAEUO e Tovs Pouaiovs.
Tov ovvodevet n totooixtj podon "Evonxa", n omwoio axolovbnoe tn doxi-
uaaia wov tov enéfale o faciiids IEpwvag, o omoiog Tov Crjtnoe va, eA€y-
EeL T yynoLoTyTa ToU OTEUUATOS TOV, YWELG Vo TEOXAAETEL EnuLd 0 aVTO.
O Aoyurjons avaxdivipe Tuyaio — eva Exave To Urdvio Tov — 5 AYon Tov
weofAjuatos avtidaufavouevos tny dvwon tov veeoy oto odua tov. To
TAQATTAV® QU OXOVOTNRE GOV XQQVYVY AITTO TOV EPEVOETY, TTOV ETQENE UE
adauiaia TEQLBoM] aTOVS dEOUOVS TwY ZvEaxovadv Ootaufoloydvrag.

Dijues ...
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Eoyaotneroxn meotaocn: Xe £0yoaotjolo PuoLrig HETQLETAL TELQOL-
uaTnd 1 TurveTnTo 0teEEE0y PouteQOU atd To VEQOD, LA UETAALOV
(7. poAIPBOOV) 1o VYQEOU (TT.). OLVOTTVEVUOTOS). XQ1OLUOTOLOVVTAL O O~
valutirdg Luyog g ewmovag 6.24(B).

Metgiétal 1o fdoog By tov nohifdov otov agpa xnol to aviiotoryo
tov B, 010 vepd. "Exouue:

B;=0,g8V
A;=B;-B,=0,gV.
(01, 05 OL TURVATNTES LOAUPOOV ®OL VEQOU avTiOTOLYCL).

Boloxovue: B _ o
' B-B 0o,

Ao 1 urvotta P, tov vepou eivar yvoon (Tivaxog 6.1), vtolo-
yiCouue TV urvotto Py tou poripdov.
Metpiéton 1o Bapog B; tov dtov roppatiod oto owvomvevua. H véa

dvmon A, eivau: A,=B;-B;=03gV,
Q3 = TURVOTNTO OLVOTVEVHOTOC. AQat:
B _a
Bi-B; 05

Twea E€govue TV murvoTTo Q0 TOV HOAUPdOV, doa Polorouvue TV
ovTioToLYN O3 TOU OLVOTTVEVUOTOS.

Znueiwon: Tt xdvovue, av To 0TEQED efval EAapEUTEQO Ao TO VYO
(.. peAdds xat vepd); Mmogovue va aSiomonjoovue ) uéhodo s dvw-
01]G, TTOV TTEQLYQAWYOUE YL TO UOAVPOO, UOVO vV TO ODUQ TTOV EXEL TVKVO-
THTQ UIXQOTEQN ATTO TO VEQD "ovvodevetal" oto Pibioua amo xdmwoto ue
AQHETA UEYQAVTEQN TVXVOTHTA ATTO TO VYOO (7). QeALDS — uoAvpBdog). Y-
moyideote yrati; H dtadixaoia eival, tioa, mio yoovofooa xat 1 meQtL-
yoa@y THS TAQAAELTETAL.

H avoon zo ) whevon: Znpovnnd g6Ao yia ) dpdon g dvmong €xeL
1 B€om tov onueiov epapuoync ™g. To onueio avtd Aéyetal v€vreo dvo-
ong xou elval to (u) oty ewova 7.22. Exeivo mov €yel onnaoio eivor 1
oyxenrn 0€on tov xévipwv PAgovg (%) xoL avioewg (u).

Avtd ta dU0 ®EVIEQ OUUTIITTOVY, UOVO AV TO OOUA ELVOL OUOYEVES (ExEL
OMA. wovtov Ty da urvetta). T va evrorioovpe avtd ta dvo onueia,
Buudpaote ot

To #évtpo Pdovg vmohoyiletor eumelord, OTme ovinTHoaUE OtV O
vtiotolyn evoTnta.

To %évtpo dvwong Potoxretal, av paviaotovue tL oty B€om tov Pubi-
OuEvou 0teQE0U (1] TUNUATOS TOV) EXOUUE VYO, OOV OUTO OTO OO0 €XEL
BuOiotel. Tote, T0 ®EVIQO Avwong elval 1o %EVTEO fAQOUS auToy TOV VUYQOU.

Emedn ou 0U0 duvdpers (fdgog xat dvmon) elvar avitippomeg »at (ocov
UETEOV (alpoy TO OTEQES LOOPQOTEL), OL TEQLTTWOELS Elva dV0:

* Na €yxovv idto popéa, omdte eV VTAQYEL CUVOMKA QOTTY.

* Na €youv mopdAnhovg @opeis, 6mote oynUatiCouy 1o yvwoto Levyog
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duvdpewv. To odua, TOTE, TEQLOTQEPETAL ROL TO EQDTNUL EIVOL 0LV OlV-
T 1 TEQLOTEOPY] 00NYEl 08 ATORATACTOON LOOQQOTINS 1] O€ AVATQO-
7.

Ay

Ewova 7.25: ITAevon whoiov(gvotadg Loogpomia)

Ag mapatnofoovue To Thoio otV endva 7.25, 10 0moilo eMTAEEL OTO
veQo. 2t B€om woopomiog 1o fAog xat 1 dvwon elval avtiBeteg duvauelg
TAVM o€ PoEa TTov elval 0 dEovag ouuueTlag Tov Thoiov. Av To mhoio
TOQOVOLAOEL IrEN ¥Aion, T0 fAOog naL M dvwor astotehotv Cevyog duvd-
uewv. H gomi tov Cevyoug (ag BuunBotue v aviiotolyn maodyQapo...)

Ewdva 7.26: IIkevon oavidas(aotadiis toogoomia)

BonBd oto va Eavayvpioel To mhoio oty apyw BEon Tov.
T'wo v E0Mvn oovida g ewmdvag 7.26, Sumng, N eEEMEN elva dtopooeTiny].
H cavida fubiCeton vawd puxod Tuijpo Tov Gyrov g oto VEQS ROt YU autd TO
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%EVIQO dvmong (u) eivon oc@%sw XOUNAGTEQO OIS TO HEVTQO Ba@ovg (»). Zmnyv

mAdywo B€om to Csvyog TOV

A Bnmonya QoY ToU owonzgenu ™mv oavido.

2t voustywrn avogpégetal To petdxrevego (M), wov givor to onueio Toprng
U0 PoREMV: TOU POREX TG AVIONS %L TOU AEOVOL CUUUETOLOS TOU OTEQEOU.

Cevirn ovvOnxn evotdberag otnv mhevon: Kdabe mheovuevo Polonetal
o€ gvotadn LoEoTia, OTa TO LETAXEVTOO TOU E{vVOL TTLO YNAG atd TO KE-
VIO PAQOVS TOV.

Zmv dvwon otneiCeTol 0eLd EQOQUOYMV OTTMS 1 RIVNON T®V VITORQL-
xlowv, oL TAmtég deEapevee, N »ivnon xot 1 NEEUL TOV YoLDV 0T BAAaood.

Yﬁgoomtmm vnoxoywum Opnoyevég omua ¥ ?;v'yt?;st OTOV 0.€QU B,
= 40p, néca oto veeé B, = 35,3p xar péoa o¢ dyveooro vyeo
B; = 36,25p. No vtoAoyLoTovv 0L TUXVOTNTES TOV GTEQEOV XUL TOV
dyveaoTtov vygov.

Avon:

To Bdoog B, Loovton pe

B;=¢, V=08V

(1)

(07 = murvotta otepeoy now V o 0yxog tov). H dwagpopd A | = B -
B, exgpodlel v dvwon HEGO 0TO VEQOS XOlL:

0, = TURVGTNTO TOV VEQOU = 10° o

A1=0,gV

kg

Ao g oyéoels (1) nou (2) mponvmret:

s

doa

Boloxovpe:

H dvoon A,, eEGAAOV, TOV CHOUATOG OTO AYVMOTO VYQEO ElvaL:

SMhadii

1oL TEMHAL:

Boloxovpe: 03

Bl
01=0; B,-B,
X kg 40p kg
0,=10— ™ 47p 8510—

B,
Ay=B-B3=05gV= Q3gQ_g
_ B,0;

40-36,25 k k
M -8510 % =797, 8—g
40p

)
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7.7 A€Q00TOTIAY ROl ATUOCQALOLXY] TTIECT)

O apyég mov avagéetnray oty YOQ0ooTaTxy LoXUoUV ®aL VLo T aé-
oLa, eXTOC amo v oxéon (7.4). Aev umopovpue, dnhadi, va widue yio té-
TOLOLG LOQPNG UETAPOM TNG TTlEONS UE TO VYOS Ag TAQOVUE T TOAYUATO
ue ) oelpd: Ta aégla aorovv mieon Yo Tovg (dlovg Adyoug ue Ta vyd.

Y& aTdoTA0N NEENIAS A0XOVV TiedN LOY® Tov fdoovg Tovs.

Y& ®aTAoTA0T %iVO1GS 00X0VV TiEOT) 0T TOLYDONATO EEALTIOS TOV OV-
Y*QOVOEMY TOV LOEIMV TOVG ULE aVTd.

Tumno delypa agplov elvor 0 aTUOOPALEKOS 0EQAS O 0TT0(0g, OTTmS £i-
dape oty § 7.2, aonel TNV oTUOOQALQLRY TLEOT).

I I n

Ewova 7.27: Ilgooeyyitovtag to meipapa Toricelli

EVANGE] 1514 TORRICEL Evangelista TORRICELLI (1608-1647): Itaiog guot-
%0g, uabntijs tov Fahidaiov. Emvonoe meipaua yia
HETONON THG ATUOOPALOLXIS TTEONS Ue TN Borjbeia aTijAng
v00aEYVOOV. e QUTO aTnEiyTYXE 1 AELTOVEYIO TWY XV-
QLOTEQWY TUTTWY UAVOUETOWY xaL Baooustowv. MeAéry-
O€ TN OVVauIXT] TWV QEVOTAY %aL dlaTirwae Bedonua
Yia ™Y TAXUTHTA EXQONJS LOAVIXDY VYQWY ATTO OOYELC.
Todtewe epapuoyés faoiouéves ato Beddonua Bernoulli.

O Toricelli (1643) aoyoAOnre cvotuoTrd pe T LETENOT TNG OTUO-
oparpwr|g tieong. To melpapo meémeL va €ywve mepimov dnwg OelyveL 1 &L-
nova 7.27. O yvahvog comMjvog pue unrog 90cm yéuoe pe nabod vdpd-
YVEO amaihayuévo amd vypaota (endva 7.27 I). O cwhjvag avamodoyvoi-
OTN®E 0OV HAEOTNUE TO AVOLRTS d%QEO TOV %ol PuBiotnre o avourty Ae-
ndvr yepudn pe vopdeyveo (7.27 II). To ovomua 10oQEAEmTNoe TEM®A OTNYV
ratd.otoon wov delyvel 1 ewmdva (7.27 III).

T mpoxrvmreL and to melpapua; Metd ™ uérpnon tov Mpoug h mov omd-
ATNOE 1 OTAN TOV VOEAQEYUQOV, TO omoio fEEAnre h = 76cm, uwopovue va
OUUTEQAVOUUE GTL 1] OTUOCQOLQLXY| TTLEON LOOSUVAUEL LE TNV TTLEON TTOV O-
oxel otn faon e omiAn Hg ue vyog 76cm. Aga: latm = 76cm Hg =
760mm Hg. H povado 1mm Hg ovoudotmxe tyunund Torr, o, emopévmg,
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ewodyetal véa povada pérpnong e rieong to 1 Torr = 1 mm Hg.

INa 600vg evoragépovrar yra amodeiEers: Ag BuunBovue v aoyn
™G vdpooTaTyg: 1 Ttieon ot PAon ™S oTHANG eivon py = Oy, gh. 20 (-
010 0pLEGVTLO emimedo otV eleVBeEN EMIPAVELD TOV VOQOQYVQOU TG Ae-
%nAVNG N TEOT ElVOL Py = Py AQQ P = Py HOL:

pa=QHggh (7.11)

. ) er kg m
AV aVTLXOTOOTOOVUE: Qpe= 13,6 o = 13600, o &= 10 =
) kg m
h=76cm=0,76m, Bolorovue:  p,=13600 P~ -10 - -0,76m

. N
ror p,=1,033-10° gl (tun TV omola elyaue avagéel oty § 7.2).

Xuéperg nor oyxoha yra to meigapa Toricelli

* IIavw amd ™ otiin Hg oto owijva g ewovag 7.27 IIT avorypdgpeton
N AEEN “nevd”. Auto dev elval amdluto 0moTo, 0oy VITAQYOUV OTUOL
Hg. "Eva and ta mpoodvra tov Hg, dpwg, etvor 1L n wleon wov a-
oxoUV oL aTuot Tov og cuvnOlouéveg BeprorQaoies eivar TOA) pre,
uéyot aueltéa (o€ oyéon ue v Pa).

* H omin Hg oto cwMjva, mov v ovopudtovue Bagoperouxn, ivan idia
aveEAQTNTO 0TT6 TNV eTLpAveLa BAONG, OITO TH LOQMY XAl OITO TV %AL-
on Tov owhjva (ewdva 7.28). H eEnynon elvar Spowa pe avtijv wov
dwoape yia 10 vOOOTATIRG TARAJOEO.

Ewova 7.28: To vyog tng Pagopetoiriis otijhng dev exneedieton amo T exLpd-
vewa g faong, oo T poeEr ot axd TNV zAion Tov ceAva.

Evhoyn amogpla: T'att o Toricelli dovleype ue Hg now 6yt pe vepd, mov
elvan now To pONVETEQO %L TO T dLodEdOUEVO VYQS;
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k;
(Xonowonoujore ty oxéon (7.11) yia to veod ue 0=10° E% xai foeite

70 Yipog h ov Ba eiye n atiAn tov. Syokidare...)

7.8 H atpoogargien] tieon eAATTOVETOL LE TO VYOG,

Eidaue 6t ota vypd 1 swieon avEdvetan pe 1o fdbog. Av 1o dovue avti-
OTEOYA, 1] TLEON TOUG UELDVETOL ATTO TOV TVOUEVA TEOG TNV eAeBeQT emL-
pdvela. Exel, uwg, N petaforj arorovboioe evbeio yoauuy oto did-
yoauua sieong - fabovg (ewmdva 7.5).

Kot omv atpdogpaipa 1 wieon ehattdvetol amo T fAon T aoLog
otiAng (€8agpog) mEog ta Tavw. Mdvo ov tpa 1 uetaforn divel xoumi-
A oto dudypauua mieons (p) - vpoug (h). Avté ovufaivel, emedn n -
wvoTTo Tov a€pa dev elval otabepn] pe ™V atiEnon Tov TyPoug, apov &-
hattdvetal, 600 avePaivoupe. Zta vyed, aviiBeta, Bemprioaue otabepn
TURVOTNTA YLa 6A0 T0 VYEO. H puetafoly tng atuoopaiging mteons ue 1o
Mpog paivetor oty etnova 7.29.

Ewova 7.29: Metafol1] Tng atpnospaioirng Tieons ne to vipog

H eldrroon mieong nou munveTtag Tov aépa, 600 Ynritepa PoLorSpaoTe,
€xelL TOMES YoQOrTNELOTIREC OUVETELES. OUunBeite EXPEAOELS OTMS QUTES:

“Eyel napdromddera now dev mEETEL VoL UEVEL OE PEEN UE UEYAAO VY-
uetpo.”

“Kabog avepaivaue otov [Tagvaood, fovlwoav To agtid pov.”

“H opelpaocia ota Inaidia, Tdvw amé ®Amoto MPSueTo, yivetol eEat-
QETHA ETITOVT] YLl TOV 0QYaVLIOUG.”

AEiCel va avapeBouv AMyeg 0o TIg JOQUUTNOLOTIRES EPOQUOYES TNG O
€000TOTIRNC:
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To wotQuxo meaopeTEO (ELK.
7.30). AElomoteiton yia T ué-
TONOM TG QQTNOLUKNG UTTEQTLE-
ong (6mwg oyoMdoaue ot yio
tov agpa oto ehaotrd). O oe-
poBdhapog TomoBetelTOon ot~
Bepd oto foaylova Tov xeELOv
(apLoteov, wote vo eEeTdle-
TOL 0QTNELOL HOVTIA OTNV %OQ-
oud). Me 1o ovpmeoty| Z yeui-
Covue tov aegpobdlapo Emg 6-
TOU 1 T(EOT VO UMV ETLTQETEL
0TO0 OQUYUS VA AXOVYETAL
OTOV HOQMO TOU YEQLOU. Aot
QOUUE, UETA, OLEQOL UE TTOAD WL~
%100 euOuUO ue ) PorBera Tov oprtioa. Kdmoia otypn orovyeton tdht o
OQUYUOGS, %L, TOTE, LETQAUE TNV aOTHoLoMY] Ttieon pe ™ Porifewa oting He.
A€pe 6T petprioaue ) “peyain” mieon, wov Ba mpémet va eivon 10 - 12 cm
Hg yua toug véoug nan 14 - 15 cm Hg ya toug peonlxreg. Av ouveyioovue v
apOiQED TOV 0EQQ, O OPUYUOS ol oty “Savoydveton”. H migon mou
UETQAUE TMEO, 1 “younin”, Aéyetar now mieon ®odds. O eumelonog Timog

Ewova 7.30: To 1atoixo mecopneTQo

YioL T UEYAAN P XL T WHQY] TUEOT) EVOL: Py = B‘*—E&M‘ +1cmHg. Av dev
oM eL TETOLO LevydoL TLAY, (0wg TEEmEL Vo OVUPOVLEVTOVLE YLOTOO.
(Extos av uetonbixaue o otryun vaeoévriaons 1j avavias 1 v0TeQa amo
moivpayia).

To owpave (ewmdva 7.31): Xonowwomoteltot yLo pue-
TayYIOELS POV TTOCOTHTWV VYQM®V. AV T0 Yeuloouue
ue vyeo amod doyelo now ®helioovue pe To dAUTVAO TO
AV AVOLYUQ, TOQOTNQOUUE ULKHQT TTTAOOT TG OTA-
ung, ®aL UETA 1 €xQ01 otauotd. Autd onuaivel ot 10
VYO OTAUdTNOE VO TEPTEL, GTAV 1] CUVLOTAUEVY TOV
duvdauemv €ywve ton pe undév. OL duvauerg elval: to
Bdapog tng otiAng, 1 dvvoun o TV ATUOCPULOLRY|
sleon py ®oL M avrlotolyn amd TV TEECT Py TOU TOLYL-
devpévov a€gal.

Av mdte yio avdalvon alporog, Oa deite 1o ungo-
Broldyo va tomoBetel pe oLpwvL og yudivn TAdra M-
Y0 amtd 10 alua Tov oog agaipeoe. Avoryorhelivoviog
TO TAVW dxEo EUBUICEL TV TOOGTTO TOV VYQEOU TTOU
0€her. To olpaivi, TdTe, AEYETOL OTAYOVOUETQO.

Ewova 7.31: To awpaive
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O oigovag (ewndva 7.32): Me awv- £

TOV UTOQOVUE VA UETAYYIOOVUE UEYOL-

Mitepeg TOOGTNTEC VYQOU QUT’ OTL UE TO ™

OLPWVL . ZT0 OlpmVa, OUMGS, TEETEL VO ' |Pe
moonynOel Tdfnyua Tov a€pa Ue To

otopa. “Yotepa oha eEehicoovtal o-

uadd. H exponj ovveyitetor Emg 6tov

0L TLEOELS OTO OVATOTO ONUETD TOV OW-

Mva yivouv (oeg. ‘Oco g€el to VYO,

h:

MR e ol P

10 Uog h; otov 1popoddt T peyahn- |

VEL, dpa M migon and apLoted (p,, - Fo
eh;) wxpaivel. Zuyyoovmeg ULrQaivel
10 Vo¢ h, otov vrodoyéa Y, doa n
nleon amd de&ud (p,, - €h,) ueyahovet.
Kdmowa otiyun ot 8o miéoelg yivova
{o€C ®ou 1 £%001] OTOUOTE. Ewdva 7.32: O sigovag

H warouen) ovgryya (ewmova 7.33): Ag unv ovogpé-
povpe OV YONOLUOTOLELTAL, ETTELOT RATTOLOL POPOUT-
vrou ta “toumiuata”’! Ilaviwg, to avépfaouo tov
euPSrov divel d1EE000 0TO LIAVUEVO ALEQOL VOL KLV~
Bel mpog ta Avw. ‘Oc0 Peyalovel 0 GYrOg TOv, UL
AQOUVEL M TTlEOT %o TO VYO emmedeitan avepdlo-
vtog T otdOun tov. To aviiBero yivetal oto naté-
Baoua tov eufoiov.

Ewova 7.33: H wotouen
ovoLyya

O mvgooPeotijpas (ewmdva 7.34): O timog g ewmo-
VOGS YONOLUOTOLELTOL OF HAELOTOUS Y WEOVS (OTiTLL, Q-
toxrivita «uth.) Me amdtopo wrimnua oto xdivpua K o-
VoiyeL To OTOWO TS PLaANng pe dLoEeido Tov dvBpaxa
o€ ueyahn mieon. To vypd, ouviiBwg ditdhvua ahatovyo,
enopevOooviCetou pe nop QAEPaC.

Ewodva 7.34: O rvgooPeotijous
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‘Ogyava HETENONG TNG AEQOTTAUTIXNGS TIEGNS

H agpootatinr] mieon, yevind, HETOLETOL Ue TO pavopetTa. (ewmova 7.35),
Ta omoio dranpivovian og dvo Timovg:

Kevd

h-
i — =

h

- =

(a) B)

Ewova 7.35: Avouyto oL #AeLoTo pavopeTQo.

* Zto avourtd pavoperga (ewn. 7.35 a): To devtepo onélog elvar avol-
%TO (TO TEATO €TAL KL OAMMG ELVAL), YLOL VO ELOAYETOL TO 0LEQLO TTOV OaL
uehetjoovue. H dLogpod tieons pa - Py, EWrOVa 7.35, (pa = M wleon
TOU agElOV ®OWL P, = OTUOOPaLELXY Ttieon) Loovton ue v mtteon (eh;)
g oming Hg tpoug h; now €101x00 fagoug e.

* Zto wherotd pavoperoa (. 7.35p): To devtepo onélog eivar nhelotd
%o 1 teon avo and ™ omiin Hg o avtd elvon apelntéa (“reve™).
Twpa 1 wleon py Tov agplov petpLétal amevdeiog ue to Mpog h, g
otiing Hg (pa = ehy).

EwWdind yia v atpoogoatouxn mtieon xonotuorolotviol ta fagopeta.
BaotCovtouw og o pebsédovg:

® >ta dueon péronon: To Papduetoa autol Tou TUITOU AELTouQYOUY
Ommg ®at ta povouetoa. BaoiCovror otov vdpdoyveo. Ta o ov-
vnOouéva eivon to fapduetpo Fortin xal 1o olpmvoeldég, ewmdva
7.36 (o) now (B). To mpwto powdlel vo elvar o molimhoro amrd to
ahho, alld €xel Eva peydlo mheoveErTnua:
O omdel eUroho ®aTd TN UETAPOQU, OGS
PAEmeTe RO ATO TV RATAOKEUN TOU.

® >V éuueon péreonon: Ta foagduetoa av-
T0U TOV TUTTOV UETEAVE TNV ATUOCPOLOLYY
nleon and Ta anoteLéonOTd TS O€ gval-
oOnta vixd. Eival ta petalhxrd pagope-
To0 xou givar ehapod (Aetmel Tpa o "Ba-
oUc" Hg) »ow gvpetanivita (ewndva 7.37).
H atpoogatorn wieon petoréton amd v
TOQAUOQPMOY 08 ROTAMNAC NETAAMRA
ehdouaTo.

Ewova 7.36: Bagopetoo
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Ewova 7.37 : Aopunj zau pog@rj ovvnOwopévov pagoperoov

Zmy ewodva 7.37(a) paiveton o foooueTQo onms 1o fAEmovue eEw-
TeQurd. v ewova 7.37(P) €xovue "avoiEel" to dpyavo xat oty 7.37
(v) paiveron amhomomuévn 1 ecwteQurn dLdTagrn Tov.

Me natdAAnhn exéxntoon To PeETAAMAO PAQOUETQO UTOQEL VAL YiveL fa-
00Y04Qog (apov To devTeQO oVVOETING pias AEEns eivau "yodgos", meouué-
VOUUE XOTAYQAQPT] TWV UETQHTEWY xATOV O¢ XaTi, g€ @iy xTA.). Tooa €-
YXOUUE ROLL TUUTTOLVO TTOU TTEQLOTQEPETOL UE MOOLOYLAKRG UNYOVIOUS KL KO-
Mimreton eEmtepund amd UALO XAETLOU 0TO OO0 OVOrYQGPOVTOL UEQES
%ol 0eeg. ‘OAa. autd gpaivovtot oty ewmova. 7.38.

T:u;prq

r
; lesipa I
F A AT £ A S 4L S g - £ g

: I'It’|-|n11'|
_ p——

Ewova 7.38: Bagoyedgog
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Iogdderypna: Aegdotato €xer suvolxé 6yxo V = 60m’. To mwegipin-
po poti pe ta eEaprijnata €xovv pagog 750p. O agpoddlapog weQLeyeL
vooyovo. Or ouvOIrES EIVOL TETOLES, DOTE OL TVXVOTNTES VOQOYOVOU
nar agpa vo. eivar 0,09 »ar 1,3 (oto S.1.). Me oo dUvapn avupdveTan
T0 0.EQO0TATO;

Avon.
H avuypotxy dvvaun F divetal amd ™ oyéon:
F=A-BO}\’
émov A=p gV
(0, = murvoTTa VOPOYSVOU %o B, 0 fdpog Twv eEapmmudtmy).
Aga: F=0,8V-(ongV+By).
Telnd: F=(0,-0p)gV-B,.
Boionouue F=121 %- 10 __SHZL -60m*-7,5N=718,5N.

3

(H povdada muxvdétnrog oto S.I. eivon %g- nouw 1p=10"kp=10"N)).

g AMovouue aoxioels otatiniis Tov QevotTov: ‘Onmg gaivetol amd
TA AVUEVO TTOQADETYUOTOL, TTOV TTEONYNONXRAY, VITAEYOUV OU0 YEVIRES Ha-
TNYOQIES AORNOEMV OTATIXIG TMV QEVOTWV:

® Aoxnoels Paoiopéveg otig meéserg: "Exouvv og faond dedopnévo 1
CTntovuevo Ty vOEOOTATIXY N TV CLEQOOTATLXY TTEDT). TNV TOWTY TEQ(-
mtwon dovhevouvue ue ) Bepuehwdn eElcmwon g VOQOOTATIXIS AL TV
0y Tov Pascal. 1 devtepn meQimTmwon aELomolovie To dLAyQOUua pe-
TOPOANG TNS OTUOOPOLOLRIG TLEONS UE TO VYOGS, KAl TO TEIQOAUA TOV
Toricelli.

® Aoxnoels Paociopéveg atig duvdpers: ESd xugLayovv 1 oy Tou
AQyuudn (YLo TEQLTTMOELS OTEQEOD UECA OE QEVOTO) KA OL OUVAUELS
ota Thevurd tovyduata. H mo ouvnBiouévn woogrj aoxioemv eival
avth Tov "parvéuevov Baoovg” otepeol péoa oe Pevotd. Tdte Buudua-
ote OTL 1) dvoon gival 1 daoed Tov fdQoug Tou otepeol EEm amd To
QEVOTO %O LEOQ O° AUTO.

7.9 Idavird ror TEAYROTIRA QEVOTA

ZT1C TEONYOUUEVES TAQAYQAPOUS UEAETHOOUE TH OTATIXY] TOV QEVOTWV.
‘Otav ta vyed Bempovvtor oxivnta (Yo Tor A€QLa TETOLOL TEQITTMON eV V-
TAQYEL TOQA HGVO 0TO amdiuto undEV Twv BepuorpaoLwv), 8¢ nog amo-
oxolel ovvnOmg To TN “OVuTEQLPEQETAL LOAVIXA TO QEVOTO 1 OYL;”.
Yndyovv, Spumg, patvopueva 6mov to epatnuo tntd axdvinon. Idavird v-
Y04 BemMEOUVTAL EXEIVA VLA TAL OTTO0L WTTOQOUVUE VO OEYTOULLE:

o) TOAU K1) CUUTTLE OTOTNTOL.
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B) apueintéeg duvduels emagpig avaueoa oto vyQo ®oL OTO OTEQED UE TO
omolo yertovevouv (duvduelg ovvdgerog).

Y) amovoia duvduewv avaueon ota oL Tov vypou (duvduelg ouvo-
x1s)-

d) amovoio ndfe avriotaong ®otd TLS ®IVHOELS TTOV YiVovTol HEoA O€
ovtd.

€) otafeQn oUOTAON TS ®LVOUUEVNS MALAS TOVG.

ot) €éMenm otpofihwv xatd TV ®ivnom Tovg.

‘Onwg PAEmovne, 0IT6 TLG TOQAUTAVM LOLGTNTES UOVO OL TOELS TOWTES (O,

B, v) avoagpépovtor oty neeRia Tov vyQov.

Eivau magdAenyn to o1t Oev eAéyyoue avtés Tig 1010tnTes ws tea; Ot-
WEAVTAS TO VYO LOaVIXG 0TA VOQOOTATIXG PaLvoueva Ogv eiyaue tn Ov-
VaToTHTA VA AvaQPEQBOVUE OTO TOLYOELOES PAIVOUEVO, TO OO0 OPEIAETAL
OTIS OUVAUELS OVVOXTIG KOl OVVAQELAS. AG TEQLOQLOTOVUE OTNY OLEVHQIVI-
on 01t apoed To avboounto avéfacua veeou amd to doxeio oe oAU Ae-
wTo owhijva mov Pubiletar xataxdovpa oe avtov. Kot oti to avéfaocua
TOV VEQOU A0 TIG QILES TWV QUTAY 0TA Lo YA onueia Tovs amoterel
TH ONUAVTIXOTEQT ATTOOELEN AUTOU TOV POALVOUEVOL.

7.10  Avvopuxn Wovizov vyeov

7.10.1. Ponj zau magoym v

peRav

‘Otav €va pevoTo ®ivelton, A€ue Ot VTdyEL gon
%0lL TO QEVOTS aotelet edio ponjs. H porj umopet va
elvor povipn (1) oTemTY), GTOV 1) TOVTNTA TOV HO-
otwv og ndbe onueio eivon wavta (O (dev evvooiue
%o TovtoU (da). Av de ovpfaivel autd, wAdue yio
oteofrhaddn (1 TvePwdn) pon. H uehén g nivnong
TOU VYQOU drevurolivetan, av Bemonoovue TS yoou-
nég gong. Zmv ewdva 7.39, m.y., fAEmovpue TS yoou-
UES QoNg Yo S0 VYA SLUPOETLROU YOMDUOTOS TTOV
dev avopueryviovtoL (awvixr] LEAGVY ®o VEQO).

Ewova 7.39: Toappég
001]g Y1 30 vyed

Kupika pgrpa

Alappayua K = I \\\, 4
‘ ) s LA s Exarovrddeq Aexddeg  Movadeg

nTepUyIa

Ewova 7.40: To yveot6 pnag goAdt Thg eTargeiag VOQevong
286
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“Exovue ovvnBioel va wAdue yio »otovahmon vEQOU ®al, (UOLRA, OVL-
peEouaote 0tov 0yxo. Elvou 1o uéyebog mov petod 1o “pohdL” g TouQei-
og ¥dpevong (EYAAIT yio tv Attunn) (ewmova 7.40).

‘Onwg €yovue eENYNOEL, SUMGS, OTO REP. 5, TOMES PORES YOELOLONOOTE
0 QUOUGS peTaPfoiic xdmorov peyEBovs. Sto BEpata Tov CUINTAUE OvVOpE-
oou0oTe 010 EUOUGS ne Tov omolo yivetal 1 gon Tov vyov. I1doeg popéc de
ALamoToaE 6Tl “n Qo1 lval ueydin” M 6Tl “Ue To OTayoVOUETQO Pyaivel
T0 veQEO amd ) Povon”! To uéyebog mov exgediel 10 QUOUS peTafoiic Tou
Gy»ov vyQEoU gival 1 wagoyn IT:

\%
=< (7.11)

V = &yrog vypov mov TEQaoe ot (a SLOTOUY] WAV OE XOOVO t.
Ilgoaéyovue:
m3
H maoyn expodletol o -~ (oto S.L.).
H oyéon (7.11) umopei va yoawpet:

M=Aw (7.12)

(&xovrag véym 6t V = A ¢ o i =V Y10 €va TUUA VYQOU ue epupfadov

Baong A xow wijrog 4).
‘Onwg paivetor oo ) oxéon (7.12), dtav n pon yivetan ue otobepn ma-
00YN, ewmdva 7.41, urogovue vo yoaYouuE:
I, =I1,

A1 V1 =A2 1Y) (7.13)

N

Ewodva 7.41: Porj pne otaden) mogoyn
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H oyéon (7.13) expedlel T0 vopo tng ouvEYELag oL £XeL UeYAAN onua-
oo yLo TNV ®OTAvouy TV TAUTHTMY 08 COAVA TUXOLOU O} UATOC.

Ag uunBovue: T160ec PORES AVAYROOTHXOWUE VO LELWOOVUE TO GVOLY-
1o Tov omAjva totiopatog (TLECOVTOS e Ta OdyTUAR), Yia Vo Byaivel To
VEQO UE UEYOAUTEQT TO(UTNTO,;

7.10.2 O Nopog tov Bernoulli zau epaguoyég tov

Me 1o véuo g ouvEyeLag vtoloyiCovue ™V Toyvtta o ®dbe onueio
VYQOU, av ueTEroovpe T dtatow] A TOU CWAVA TOV AVILOTOLYEL OTO ON-
ueto. "Exovpe, oumg, mapaueAjoel 1o faowrd uéyebog yio ) ovumeoLpood
TV 0gVOTWV: TV Kteon. Emyelpoiue dvo melpduata diegeuvntixd.

Ileigpapa 1o

Zta onueio 1 ®now 2 Tov cwlyva ue veQo mov EEL, ewova 7.42, 6mov oL
duatouég elvar drapoeTinég, ouvodovtal 00 cwinvdxia e Ta A dxroa
Toug PuBouéva oe motijpla ue veed. To amotéheoua paiveTol OtV eRSVaL.

Ewova 7.42: Ilewpapatiny empefainon tov vépov Bernoulli

To vyog tov vegou ota dvo owinvaxia dev eival to (0to. To ueyarite-
00 Mpog oto owinvdxt I delyvel dtL m wieon oto onueio 1 elvon wrnpdten
oo TV avtiototyn oto onueto 2 (p; < p,)- 210 onueto 1, Suwg, €xovue pe-
yaAUTEQN TA(UTNTA QOY|S ALTO QUTHV OTO 2, 0lpoy 0TO TTEWTO onueio 1 diato-
u elval predten.

Yuumégaopa: Xe vypo OV QEEL LECO OE OWANVA, 1) TTLEOY TTOV ETULRQOL-
tel o€ onuelo TOv PEVOTOU elvol PLKEY| EXEL TTOV 1) TOXUTNTA TOV VYQOU €lvor
ueyain (von avtiotpogpa). Tnv leon avty, otig endueveg Tapaypdpoug, Ha
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™V ovoudfovue otaTix.

Ileipapa 20

Zmv ewmova 7.43 emovalapBAveTOL TO TTQONYOUUEVO TEIQOUM YLOL COARVQL
oe mhdyro B€on. Emding nag elva, toa, va dovue v enidoaon tov ¥-
PYoug amd enimedo avapods (m.y. 1o £d0pog) 0T oTaTLHY] TTEEDT TOV VUYQOU.

Ewova 7.43: Enidgaomn Tov vYovg 011 0TaTIX1 TiEOT 0€ ONUEI0 VYQOV

ZTapotdue T QoN Tov vyQoU ®Aelvovtag To 0eELS drEO TOU CWA VO Ue
™V Tohdun. Bhémovpe otL oL v Tou veQoU ota cwinvdxia eivor dLopoge-
Twnd. Exel mov to pog oo 1o €dagpog elvan uxeo (onueio A) n otamn mie-
on elvon ueydin. Av o cwivog otoagel oty opLtovtia BEom xaw agrioovue
ehevBeon ™) oo, PAEmovue, dmwg xow oto 1o elpapa, ueydin ototin ieon
exel mov M tayvmro etvon pxn. O méoelg dMhad ota A, I eivan (oeg, evad
oto B, dnov €xovue peyahiten toyitta, 1 oToTirt tieon eivor inQoteQn.

O ovvduaouds TV elpaudtoy £0elEe ot

"H otatwen mieon o€ onueio eivar peyalvtegn, 6tav 1 tayvTnra
TOV VYQOV O€ aVTO eival puireotepn (neyarvtepn dtatop) 1 6Tav To
onueto givar youniotego vipopeToLrd'.

AoyoMOnrape, Aowwdv, ue toita idn mEoemv yia »dbe gon vypoU ot
OOM{VOL TUY L0V OY1UCTOS HOL TTAAYLO:

Tn oot migon p,, TOU enpaviCetor aveEGQTNTO AITo TO AV TO VYQO ®i-
veltaw 1j L. EugaviCetar og 6hovg toug ocmiveg, 0otEovVILoug %ot TAdyLovg.

Tn dvvapuxrn tieon, Tov opeihetan 0TV ToYUTITO TOV QEVOTOU OTO £EE-

1
Talouevo onuelo row expEACETOL QIO T OYEON: Py= 5 oV’ (0 = muxrviTTaL).
Tnv vopeteuxn mieon, wov oyetiCeTon pe To Vpog h tov onueiov ard
ndmolo emimedo avagods. Eugpavitetar oe omijveg torobetmuévoug mhd-

Yo, ortdte Oha To. onueio Tov de Potoxovror oto dro Mpog. YmoroyiCetan
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oo ) oxéon: p,=0ogh.
O Bernoulli omtédelEe Bemontind »on melpapatind 6t to dBgotopa Twv
TOLWV TUECEWV elval 0T00eQa:

Pt % ov’+pgh=0ta. (7.14)

H oyéon (7.14) etvan yvoori wg vopog Tov Bernoulli. (H 6swontinn o-
16d¢eLlEn PaociCeton ot datijonon g evépyetag). O vouog LoyUet Yo GAa
T L0OVIRA QEVOTA oL EXEL TTOMEC EVOLOPEQOVOES EQPAQUOYES, TTQUNTIRES
O TEYVOLOYIKES.

* Maxzgld aso “rnovrees”. O yvmoTol avtoymviopot Je ta autoxivito i-
vou €T0L %L OAMMG ETURIVOUVOL KO AVETITOETTOL. AEITE %O TV OLEQOJU-
vourr] Thevpd toug. ‘Otav to outorivita TRE€YoVY TapdAnia ral og w-
%Q1] OTGOTOON UETOEY TOUS EAROVTOUL, KO OTTELAETOL TTAAYLOL OUYXHQOUO).
O a€pag avaueTo. 0T, AUTORIVITOL KLVELTOL (LE UEYOMITEQN TOUTHTOL QTG
Tov a€Qa OTIg eEWTEQIRES TAEVOES TOV. AUTO cupPaivel, emeldr| 1 Suoto-
Ut} 0Tov eVOLAUEDO YMEO EIVOL ULRQOTEQT], HOL ETOUEVIS, LOYUVEL O VOUOS
™mg ouvéyxelas. H mpopetourn mieom elvar dlo og Ghovg TOUG YIQOVS YU-

0w atd oL ovTorivito. Ano ) oyéon (7.14) mooxtmreL: py+ % ov’=0taf.
Ao 0ToV VOLAUEDTO YMEO, GOV 1) dUVaULKY| TTiEOT elval pueyoahiten, €-
YOUUE ULXQOTEQN OTaTXY TtieoN p,. Emouévmg, n mieon eEmteound ei-
v peyaiitegn xow wbel To €va avtoxrivnTto mTEOog To dAho...
To (dLo pavouevo ToQOTNEELTOL, GTOV TO AUTOXIVITO KIVE(TOL UE UEYA-
AN TautnTor 0Ty apLoteEn Aweida g 0vinig 000V, ®oVTd OTOV TEOOTO-
TEVTLXO TOYO OTTO UTETOV.
* YraQyeL po 0ELQd oo OUOREVES HOL UNYAVIUOTO TOV OTOlwV 1 AgL-
tovpyta paciCetal oto véuo Bernoulli. To ®0wvé yvégiopa 6hov av-
TOV €ival 6TL dNULOVEYOVNE HEYIAN TAYVTNTA QEVATOV EXEL TTOV OF-
Aovpe mren otaTien Tieon ray, avrifeta, e TavTNTA Y0 PEYA-
An otaTxn wieon.
v extéEevon aegplov, OTwg, T.X., 0T0 AVYVO
Bunsen (ocvoxeun duoto ue to yrofdxria, eméva pAdya
7.44(0), emdumovue ueydin tovTnTo oty €50-
00 amo To WrEd axgouato. “Yotepa, OUmS, To
aéplo odnyeltar o€ Mo ueyolitepng dratouric,
WXQOEVEL 1] TAXUTNTA TOU %Al UEYOADVEL 1) OTOTL-
1| stteom. To vypa€pLo umopet, £ToL, va eLoXwQEL
OTOV OTUOOPOLOLRG OLEQOL OTO MO0 TOU OWANVAL. LT
EEdMov, emiténel oTov 0€Qa va ELoYwEEl ad fepos
TNV TEQLOYT| OUQOPUOIOV OTN CUOKELT, AoV EXEL uypatpo |
1 mieon Tov vypaepiov elvon wrn. To pelyua o-
vaghéyetol and dun pog enéupoon (omigro, a-
VOTTTQOG) ®OL AELTOVEYEL OON oA ®QATA 1 Ta-
01| TOV UYQOEQTOL. Ewdva 7.44 (a): Avyvog
Bunsen
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ZT0VU¢ EEAEQLOTIHOES YLOL XWEOVS CUVABQOIoEWY, GTTWS TT.). AVTGV TOU AEW-
pogelov, ewdva 7.44(B), vtdoyel xwvi Ue OTEVWAON, YLOL VO TEQVA O AEQUS
ue ueydhn tayvmnra. H otatinn smieorn exel wrpaiver »at 1 vomieon mov
dnuoveyeitar evvoel TNV avaEEoENnon aEQa atd TO XHEO TV ETLPATMV.
(Ag moooéEovue uia mapduola mepintwon: ta edind “xkaméla” mov Tomobe-
TovTaL otig xamvoddyovs, yia va “toafder” to tCdxt xalvteoa).

N -

— —
=l

Aswipopsion
Ewova 7.44 (B): EEacgiotijoas oe Aeogogeio

T v extéEevon vyp®v (row UAALOTO UE T LOQQT] OUYREVIQWTLXNG O€-
oung) PponBa mavto rdmolo pevua AEQa, TOv duLovEyovue ue mieon.
ZTOVG PERUOTHOES, T.X., EROVA 7.44 (V) M LEYAAN TaXUTnTa TOU ALEQOL OLVTL-
otouyel oe wrEn mieon (uredteEn amd v atuoopoowxy). To vypd, mov
OEYETOL ETLPOVELONA TV OTUOOPALOLRY TTEEO, avaryrdleTan va avéfeL oto
COAMVARL ®OL VO ALOLOROQTLOTEL EEW OTOV ALEQQL.

=

Ewova 7.44 (y) Weraotioog

A

To (010 axQLpwg yivetanr otov eE0eQMTHON (ROQUTLQATEQ) TOU CUTOXLVI|TOV
ewova 7.44 (8). H unyavi toafd agpa mpog to ®dtm, 0T OTEVWOoT 1 TayU-
™TO OTOV EEALEQWTNON UEYUADVEL %ot 1) TTEeon purpaivel. T'ivetow uurodteon
OTto TV aTHOOQOLELRY %ot fonBd T Beviivy, mov POlOrETOL OE OTUOTPOLQL-
%1} mwieom, va avapuy et pe tov afpa. AxohovBel 1 avAagAeEN TOv HElYUOTOG.
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I TepLoodTeQEg TEYVIRES AETTOUEQELES O
notLd otV ewova 7.44 (€) 1j... ag QWTHOOUV

pelpa agpa

[t4 4]

OTEVRITIKAG

dokTiAlog \

EYXITA
CTOV -

L evOLapeduevoL ag QIEoUV pa
TOV TEYVLXO TOV OuveQYEiOL!

pikTpo ugpa

. gioodog
Beviivng

BevZivn

i
y

*‘ Beviivn BevZivng

aywyog |-

_ Porpida
nerakondag

Ewova 7.44 (0, €): H agyn Aettovgyiag »ar 1) dudtaEn otov eEagpotioa
(roQmiEatTéE) avTorIvijTov

* “EE0d0g vyQov amo whevoro dvorypa: Oedgnua Toricelli

1

‘Ocov aod tig 0eEaueVvES neYAANG
KOONTROTNTAS UTOQOUUE va. deytovue OTL,
EVM TO VYQEO QEEL TS WHQEO AVOLYUD, 1) €-
AevBeQON emLpAvELD UEVEL VLA RATTOLO Y00
vo axivntn. H deEapevi oty ewxdva 7.45
elvan delypa pévo wag tétoLag moQado-
yis. EEetdlouvue ta onueia 1 xnow 2.

Xnueio 1: Ztotwwn mieon ton pe v o-
TUOOPOUUQUAN: Py= Py

Avvopnn stieon apelntéa (vy= 0): ps= 0
Yyouetounn mieon: P,=p gh.

Ynueio 2: Ztatri wigon (on, emxiong,
UE TNV ATUOOQOLOLXY: Ps=Pq

1
Avvaprn mieon: py= 5 oV’

T

h

2 U
N T

Ewova 7.45: T v emPepai-
001 Tov Bzworjnarog Toricelli

Yopouetounn teon undév (h = 0): p;,=0.

EgapudCovue 1o Oedonua Bernoulli:

PotPstTPy=PstPs+Py
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1

3 ov’+0.

J Pot0+0-gh=p,+
Tehnd:

v=-\2gh (7.15)

H oyéon (7.15) enppdlel to Oedenua Toricelli: “H tayvtnto pe v o-

mold QEeL LOAVIXG VYO VYous h amxd preo dvorypo peyding deEapevig

givan tom pe v tayvTnTa ehevBegns TTOONS pLag pdtag Tov vyEoy Ao
10 {010 Vpog”.

Ag oyohdoovue pne eENynon: Xy ewova 7.46 Prémovue tola mapa-
delypara epaguoync tov Bewpnuatog Toricelli. Attohoyovue doa PAE-
movpe Paoittouevol oe BemwEuoTa TOV UELETNOAUE TEOTPATA
(Toricelli) xou TaAldteQO (SLOTHONONS OOUNG HOL EVEQYELAS).

Ewova 7.46: Ilagadeiypata egaguoyrs tov Oewonuarog Toricelli

Iaedderyna duvautxig WovIxoU PEVOTOV: ZOMIVAS TEQOYNS PUOL-
%#0U agQlOV £YEL TNV AOY) TN EY®ATAOTAONS Otduergo 10mm %o otV
€L0000 OMLTIOU OLANETEO SMm. AV 1 TAYVTNTO ELGAYOYNS TOV AEQIOV
OTNV oLtLaxRY) EYyrRATACTACT Elval 25 m/s vo BoeBovv: a) moon eivar N
TOYVTNTA EXQOT]S TOV GEQIOV GO TNV TAQAYMOYT), P) ToOM Eivan 1 TaQoO-
%1} TOV QUOLXOY aEQioV, ¥) TE TG0 YOGV 1) ®aTovdAnon @Tdvel To 1m’.
Avon:

a) Ané v eElowon ouvExelag €xovue Av; = Ayu,, 0oV A4, A, OL

2
dratouég ota dvo onueia Tov pag evOLapEQovy, xar A=nr’=mx v
(r = axntivo xow 8 = SLANETEO CWAVA).
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. & o,

Apa: m V1= 41 V,.

Tehxd 1 )2
MG U=uy\F |

) m ( Smm )2
Bgtoxovus.vz=25?- T0mm | =6:25m/s.

B) I = A = Ay,

AQQ‘ 1= T%— Ul.
Bolorovpue:

Smm)?* 3,14-25 3
I1=3,14 (—4“—) '25? == -10’°m3-25%1 5490-10"’? .

y)H=¥ , doa t=%
3
Tennd:  t=—T _ =0040s=34min.
490-10° %

Ilog Avovpne aorOELS dUVaILRIS LOAVIXOV QEVOTOV: Z€ GAEC TIC
TEQLATDOELS ALOUNTEMY TOV APOQOVV TN OUVOULKY TOV LOAVIRDV QEV-
otav paotouaote oe 000 vopovg:

® ¢70 VOIO TNG GUVEYELAG: Me autov HWITOQOUUE VA CUYRQIVOUUE TLS
TaUTNTES TOV QEVOTOU o€ U0 onueia pe dapoeetirt] dtotour] GwANVaL.

® 10 vopo tov Bernoulli: H 10t to toov oMrnddv méoemv og Gha tal
onueio LWavrov pevotov udg divel ox€on amtd v omoio Poiorovue to
Cnrovuevo puéyeBog. Aev mpémel va Eexvaue 6Tl ATAOTONUEVY LOQYPY|
Tov véuou Bernoulli eivon to Bewponua Toricelli.

7.11 Avvapuxn pn wovirdv (Teaypratizey) QEVeTOV

2V mEoNnyoupevn Toedyeopo 7.10 avTLUETORIOAUE TA QEVOTA WG L-
davird xrat T 01 Tovg wg otpwTy. Kat ou dvo moapadoyés toyvovv oe
QOKRETEC OALA OyL O€ Oheg TIC EQAQUOYES duvauLxric pevot®v. "Eyouvue
magaleipel €mg T TG dSUVANELS TOU AOROUV TAL PEOLOL TOV QEVOTOU
UeTaED Toug naL Tig duvApeLs mov d€xeTaL ®ABE ®IVOUUEVO oW HEo
ota 0eVotd. Mnyv Eeyvdue 6TL WAGUE Yia OYETLRY ®IVNON TOV QEVOTOU MG
TTOOG TO OTEQEOD.
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7.11.1 Ecoteguxn toip] - IEddeg

Ag @avTOOTOUUE PO EXTETAUEVY TOOGTNTO VYQOU petaEy dvo 0oLid-
VILOV TAonav. Awahéyovpe vyl mayUeeevoto (UEAL, YAureQIVY %TA.) TO O-
moio va p€el dvoxrola (ewmdva 7.47a).Emuyelpolpe vo LeTORLYVHOOUUE TV
AV TAAXO TTEOG ToL dEELA %o ViwBoVpE RATOLOL AVTIOTOON OTNV TTEOOTTA-
Oeld pog. Agxouaote 6Tl 10 VYo amoteheital omrd ToA) wxed ogBoydvia
TUjRaTa, To 0mrolo WToQovue Vo Ta. BemENOoOVUE YLa T LEAET HOGS WS av-
Tévouda.

[ 1 U

]
T /

|

u=0
Ewova 7.47: e, T pehétn g ecoteguxns toLpis ota vyed

To mavw Tujua Tov vyYEoU, Aoy, aoxrel otny Tdvm mhdxa Ton T; a-
viiporn g taxvtntds te. H avtidpaon g T; elvon pa dbvaun oto ave-
TEQO TUNUA UE Pod TEOg Ta deELd, M omoia 1o fonbd va xivnBel arolov-
Owvtag v tdvem Thdxo. To apéows ®aTwTeQo TWHUA TOU VYQOU 0lOXEL TOL-
B1 T, oto Tuuo TAVe ad avTo %.0.x1.

Anmovyeital, Aowdy, po ®atdoToon 0mov ®afe TURUA TOU QEVOTOU
Inuovpyel duorohieg 0T0 AUECMS OVAOTEQS TOU %Al OUYYEOVIS fondiéTon
antdé autd va xivnBel. H tayvtta pewdvetal oamd otomuc 0g OTQMU TQOG
T ®ATW ROL TO WOVA ONuela Tov givan axivnro eivon avtd ov Polorovion
O€ ETTOPY| UE TNV omivnTn ®rdto mhdxa. H xatavow twv tayvmjtoyv dexouo-
ote Ot elvan avt g ewovag 7.47 (B).

[Mewpapatind amodeirvieTal 0T, yLor vo ovveyiCel n mdvm Thdxra ne
otafen ToyvmTo v, teémel vo aoxnel duvaun F {on pe ™ ovvolnr] toufin
T mov avorTiooETAL AVAUESO OTO UETARLVOUUEVA OTRAORATA. (AS O%EQTOV-
Ue: yia oda ta vrolowra otoduata vrdyet d0pdon - avridpaon mwov Poi-
oxovTalL UEGA OTO VYQO, EXTOG ATO TA, OVO axQAid, AVATEQO XAl XATWDTEQO,
omov i uia da evtog xat ) dAAY exTog VyoY, otig mAdxes). H touin Tt
® amodEUVUETOL OVAAOYT) TNG ETTLPAVELOS A TV TAOKWDV.
® amodervUETOL OVAAOYT TNG LETOPOAS TNG TOUTNTOS TOU VYQOU OVd HO-

vada vypovg. (Edwd 1 netaforn eivan: Av = v - 0 = v #ow 1o Vyog h).
® cEoQtdron oo T Yo Tov VYQOU.

H oy€on mov ouyrevIQMVeL TLG SLATLOTWOELS AUTES lval:

v

T=nAh

(7.17)
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omou: N = ovvtereatiis TELhs 1 LEDIES TOV VYEOY, TOV EXTOS OIS T
pUon emnoedletan and ) Bepuoxpaoio xat amd TS TGV OALOLDOELS TOV
vYyQOU.

k N
Movada tov n oto S.I. eivar to 1 m_gs (M1 rni ). [To yvoori povdada el-

. N . . N
vou to 1poise=10" mf now to dekapoise=10poise=1 mi .

Z1a MTAvVTLRA TOV QUTORLVITOU ®VoLayel n wovdda Engler. Ta
Engler (E) ouvd€ovtan pe to poise (n) oUUpova Ue TNV EUTELOWKT] OXEON:

1002 =7245-92
0 E

2115 mEodLayapés Tty imavtixdv Oa dovue ta e&rjc: Pevordtnta:
15W/50. (To "W" onuaiver Winter — yeiuavag).

AEiCet va pwtijoovue TL OQUAVOVY 0L TLES QUTES xat va avapwTnOov-
UE YLaTi N TLUY] TTOV QVTIOTOLYEL OTO YEWUDVA EVAL UIXQOTEQT.

H 1011} mov aonrel 10 vyES 0T0 0TEQRED OV RIVETOUL UECH O AVTO £EQQ-
TATAL RO A0 TH LOQPY TOU OTEQEOU. ZE€ [0 OPOLQO T.). 1] TOLPY| ElvaL:

T=6mnrv (7.18)

OOV T now v = 1 axtivo naL 1 ToUTHTA TG oaipag aviiotouya (vopog
Stokes).

Ag mergapatiorovue: Bolorovue xdmolo yvdivo owhvo wjrovg Im
unxrog. Tov yeuiCovue pe Aadt xovtivas. ITaigvovue por x| etohhny
oot ®oL TV agyivouue eletBegn oty empdveila tov Aadov. Ipooé-
YOUUE OTL, EVE OTNV 0T RAVEL ETLTAXVVOUEVY RIVNOY, neTd ouvey el va
TEPTEL OUOAd. Buudpoote oleg duvauels evegyouvv oty opaloa:

— 10 Bagog ¢ B.
— 1 dvwon A asté To vyQo.
- ntopn T amd 1o vyed.
Ot 800 mpdteg dev emnEedlovTaL, UOLRA, Ao TV ToXUTNTO, EVH M

toitn axohovBel ) oyxéon (7.18). Tig oxedudlovue now eEnyovue yiari,
TeEMRA, Exouue opah ®kivnon.
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H egooteouen totfn) zon 1 Tvefddng o
[ ]

)

Ewova 7.48: Karovopr tayvtitev o oto0ti 001

Ol eMUITTOOELS TG EOMTEQLXNG TOLPYS 0T dLapdoPwor g Qo1g elvar d-
Ueoes. 2T 0TEOTY 001] deYOuaote 6Tl ®dBe TUUO QEVOTOU €YEL TN LOOPY
@ALEPag %aL OTL 1) LOQEYPY] TWV YOOUUMDY Q0TS EIVOL CUUUETOLXY.

Ag... megravroroynoovpue: To nvu-
2A0@OQEL®G d{nTVO TOV AVBP®ITLYOU 0Q-
yoviouou aroteheital and "owinves"
ue ovvolxd unroc...96000km!. To aipo
taELdeveL amd TV ®aEdLd PE TIS aQTN)-
0l€g naL TEOG TNV ®0EOLA UE Tig PAEPES.
Anouo Lo EVIVTWOLOKO VAL TO TS
R ovtided To alua 0To VOuo thg faoutn-
To wwtsgtké uvul.owo@udf tag pe m fordela g xaedidg, Tou

pag dixrvo dovhevel ooy avthio.

Ag dolpe TV raTavour] TwV TUXVTHTOV 0TI OTEMTH QOM, EXOva 7.48 now
WS AVILETOTICEL TO VYO 0€ OTEWTY QO1| TOL 0TEQEA (TAAROL %Al Opaipa)
mov Pelorovian péoa og avtd, ewrova 7.49. Etvow gpavepd 6t ota onueia T,
A pe ™ wren datour) ™S 0oNg N TaxUTo elvol 1 nEYOAUTEQN, EVA OTA
A,B ) deyopaote mpontnd lon pue undév (onueia avaromie).

Ewova 7.49: Zrpoti] 0o1] yU00 ané mhdra ®ol 6¢paigo.
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Avté 10 povtého umopel (omg va “otalel” yio preég ToyvTnTeg Tou v-
YOOV, eV o€ peyolitepes woldtel eEnmoaypating. Av v opaioa, 7.y., TEQL-
OTOEPETOL, ONULOVQOYEITOL 1) ROTAVOU] TWV TAXVTHTOY TOU ®UALOUEVOV TOO-
%0U (req. 5), now M tayvmro oto I elvon peyolitepn amd v avtiotolyn oto
A (BupnmBelte: oto T €xovue dBpoioua dvo tayuTitoy, evad oto A n diago-
04 T0UG). Ao U > U, %O, OUUOVO. UE To vouo Bernoulli, pr < pu. Zt0
1ATM UEQOG TNG OPALQAS VITAQYEL, AOLTOV, ueyahiteEn mleon amo To TAVW,
%o 1 dLopod mtleong dnuloveyel divauy TEOg Ta TAVM, TOU AEYETOL duva-
et dvoon A. ITwo xdto O pog omaoyoljoel apretd n dvvauy aut.

"Eyovue, dumg, ®ow ahheg eEeliels. AGym g Tapovoiag TS E0mMTEQL-
NG TOLPNGS oL TayUTnTES OV elval 600 TIC TEQLUEVOUUE OALG RQATEQEG.
Agv glvat, AOLTOV, 0QRETY 1] TLU] TOUS, DOTE VO ouvexLoTel 1 oor|. Tote, To
VYEO avaduTAMVETAL RaL amoomdTot 0TtEoRLAog. O otpofLhonds eival €va
OTTO TOL YOQOXTNELOTLRA THGS TUEPR®WAOVS PONG, 1 oTTola, YU aUTd, AEYETOL ROl
0100PAddNg. Ta vITGAOLTO Y OEAKTNOLOTIRA TG QONG OTHG ElvOuL:
® 1 tayutnta o€ ®Aabe onuelo ueTofdiietar pe To xodvo.
® 1) ®OTOVOUY TV TOUTHTWV 08 owAjva delyvel ardtoun uetafory ota d-
%0 %o oxedGV otabepdtnta YUiew ostd Tov dEova Tou OwAfva.
® »d0e 0TEOPLAOG lva ®AELOTH “HOUTTOAN .

H moaypotixy 0or] yipw amd mAdra ral opalipo QAiveETaL 0TV ELXOVa

Ewova 7.50: ITpaypatizn gon y¥oo amo xhdxo zo ogaiga

Hoeadderypa duvaprilg TEAYRATIXZOU VYQoV: L@aiga oo nolvfdo
(0; = 11300kg/m”) pe axtiva r = 2mm arxoxtd, TeMxd, 0QLox1] (0Tade-
o) tayxvtnra v = 15cm/s, av agedel ehevBen o€ TaYVEEEVOTO VYOO
murvotntas 0, = 800kg/m’. No voloyotel o ovvreheotiic LEGdoVG
Tov VYEOY (g = 10m/s?).

Avon:

2T 0pOIRO AoXOUVTOL Ot EENG dUVAUELS:

4 4
- 10 Bapog s B=pgV= 3 nr'o,g (Gyrog opaipag: V= 3 ar’)

4
- 1) dvoon ot T0 VY6 A=Q,gV= 3 nr'o,g

- 1 eowteoun ToLp T=6mnrv (Tomog Stokers).
298
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‘Otav n opaipa PTAaoeL OtV opLaxt| TovmTa, £xovue: ZF=0,

B-A-T=0
1 % nr'o,g- % nr'e,g-6m n r v=0.
_ 2

Telnd: TI:% (01 Sz)r .

2 (11300-800) lf‘g (2-10°m)’ N

i > (2

Boiloxouvue = = - m _ =0,56—§ .

2 0152

7.11.2. Ponj meaypatizov QEVOTOV 08 COAMVA

Zmyv ewova 7.51 gaiveton didtaln ue v omoia maparolovBoiue ™
001 Tov VYEOU. Av N oG Ta deELd Povon elvar ®AeLoT| Rl RQUTHOOVUE
otaben ™ otdOun ot deEauevy], £xovue eExdRAWON VOQOOTAUTIXOY PULVO-
UEVOU. AQ0, GUUPOVA LE TNV AOXT TWV CUYROWVOVOUVTOV doyelwv ) ehev-
Beomn empdvela elval oto (010 VPog ot SEEAUEVY ROL OTOVG TELS HOTAKRS-
QUPOUG OMANVEG.

11
[}
!
)
f
|
!
1
e

M
LI B LB T L B
i

H BT o
1

)

i

=

HIB LT

-_-___-—_J'—_-T_ 2
—f—

Ewdva 7.51: Avdtagn yro tnv megaxolovdnon g gorg vyeov

Avotyouue Vv mpog to deELd fouon, dote va dnuoveynOei gon otabe-
1G, WrENg mapoyns. Iapatnotue 6t 600 amoporouUVOuaoTe amd ) de-
Eaueviy, wxaivel  otatxn ieon. Av avEjoovpe NAALOTO TV TAQOYT, 1
dLapoad oTig otaTréc mEoelg pueyaravel. H oxéon mov ouvdéel t duagpo-
04 ieong py - p, o€ 8o onueio 1 o 2 wov améyovv opLdvria xatd, £ ot
owhfvo axtivog r elvol:

8nfIl

e (7.18)

P1-p2=
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omov: IT = mapoyn
n = ovvteheotig LEddoUg
=314,

H oyéon (7.18) elvon wa popgrj tov vépou Poiseuille.
Ag avapotnBovue: T 6o ovufel, ov ®dmoLog 0pLLEvTIog owhivog elvor
avoLrTog ota dUo axa;

7.11.3. H avtiotaon tov afpa

Avtiotaon aoxeital, Yevird, 00 QEVOTO 0€ 0TLONTOTE PoloreTan néoa
O€ 0UTO, 0QXEL VO £YEL SLAUEPOQETIXT TaXVTNTA A0 TO PEVOTO. Eldind yia
TOV Q€0 M AVTIOTOON CUUUETEYEL ONUAVTLXO OTY) CUUITEQLPOQA HAOE HLv-
10U péoa 0° autov. "Exovue mdpet, ®ohag, pia “yevon” oty maQdyoapo
7OV avagpépeTon 0to Pdpoc. Exel avapéptnxe ot 1) magovoia g avtiota-
omng dev eEMTEENEL € OAOL TOL COUATA VO PTAVOUV OUYYQOVMS 0TO €80Og
(evad €xouv agebel amd To (0Lo VPog).

Ewova 7.52: Ka@évag void0el tnv aviiotaon Tov aépa e SLapoeTIng TOOTO

O modnhdng »ow o weldg g ewrdvag 7.52 vikBouy €viova Ty ovtioto-
o1 Tov a€pa ®aL, 0 QEVTEQOS OTMG PALVETOL, TOMLTWQEETOL TEQLOOGTEQO.
Mo Tty extTipnon elvor 6TL outd OQpeTAETOL OTY UEYAAN TOUTNTO TOV O-
VEUOU %O 0T OYETWA XY (ron pdhoto avtiBetng gpoedg) dwrr Tov.

Ewdva 7.53: T'wa T pé€renon g avriotaons tov a€eu
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Me ™ ovoxrev| g ewmévag 7.53 uopovue vor LETEAUE TNV AVTIOTAOT)
Tov a€pa ®dTw amd Odgpopes ovvBres. H uétonon g avtiotaong T, ei-
vou e0roln, agoU oe ®abe mepimtwon LooUtol pe TV EVOELEN Tov duvaud-
UETEOV (tRo0€ETE TN dLdtaEn »ow eEnynote yuati).

Ileigapa 1o

Me ) fonBera tov gpuontipa P pubuiCovue ™V TayvTTa v TOV aeQiov.
To odpa X efvar mtdvta to dro. ITogatnoovue 6t o TOA WrEES ToYUTN-
TES M avTioTaOT ElVOL VALY TG TAXUTNTOS, EVK OF PEYOAUTEQEC TLUES M
avtiotaon eivor avdaloyn Tov v’

Zvunégaocua: n avriotaon T, eivar avaroyn Tov TeT0aydVOL TNG TOYV-
TITOG TOV agpiov.

Ileipapa 20

Koartdue otaber] v topitnto 0or|g Tou 0€Qa. XONOLUOTOLOUUE OMUO-
Ta ue (Lo oyuo ®ot VARG aAAd ue dLapoETIrY UeETWITLRY EMLPAVELD A.
(Elvow m prpootivi emmipdveta wdBetn oty dievBuvon g tayvtnrag).

Zvunsgacua: m avtiotaon T, eivar avdloyn Tng HeETOMIRNG EMLPAVEL-
ag A.

Ileigapa 30

Awatnpovue otofen ™V ToUTNTO TOU 0LEQLOV %Ol TN UETMITLRY] ETLPA-
Ve, QMG ETAEYOUUE ODpOTA e SLopoeTrRG oXua (Tov omioOlov T -
HatdG TOUG).

Zvumépaoua: 1o GYNULA TOV 0TioOLOV TUHATOS ENXNOEEATEL TNV TIpY
g avriotaong T,.

Ileigapa 40

Koatdue ho ta dhha otabepd (Taxitnta aeeiov v, LETOILXY| ETLQA-
VELO, OO TOV OOUOTOS) ot GAMATOUNE TNV TTURVOTNTA Q TOU aleQlov.

Zvumépacua: n aviiotaon T eivar avdioyn Tng muxvoTnTaS O TOV GE-
oiov.

‘Oha T0L TOQOTAVM CUUTEQAOUATA OYETLRA UE TNV AVT{OTAON 0dNyOoUV
ot oxEom:

T, =kAv’ (7.19)

omov  k = ovvteheotig avtiotaong, Tov eEaQTAToL AT TO OYUC TOV
owUoTog (®uElmg Tov oTioOLOV TURUATOS TOV) RAL OO TNV TTV-
®wvomnta tov agpiov. H oxéon (7.19) woyveL xou yio tov a€al.
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BeonTo
MuiFponpIc:

Alowon

Egalpo
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I i T EN
BTFAIATT) LA S e R e AT R
Ewova 7.54: O gorog Tov 01IaTog 070 0icOL0 TURa YLo TV AvTioTAoN
OV aQa

Zmv ewodva 7.54 gaiveton ) peydin onuacio wov €xeL TO OY1UC TOV O-
TloOLOV TUUOTOS CWUATMY YL TNV OVTLOTAON TOV afpa o€ ouTd.
(EmhéxOnrov odpoto pe (0Lor LETWITLXY ETLPAVELQ).

ARAIR2IRRRAAA2L

Ewova 7.55: Toopupég 0o o€ aggoduvouro oyiua
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To televtaio oyjua ToEovoldlel oxedov undeviry avitotaon xow Aéye-
T aggodvvapxo. (I1pooéste Ty ouotoTNTA TOV UE TO AVTIOTOLYO TWY Ya-
otv. H pion mdvra moovoei...). Tia 1o oyfjua autd oyeddotray oL yoau-
u€g pomng otv ewdva. 7.55. Tlapatmeovpe 6t To oyNua owtd omotehet feh-
T(mOM TOV OPaLEWoy oYuatog TS ewovag 7.50(B). AEiCel va mpooéEovue
™ dLapoEd 0to OTEORIAMOUGS TV S0 COUAT!YV.

o

o oo hoosoBEea

==

Ewova 7.56: Mog@€s aggodvvapurdv oxnuatov

Sy ewdva 7.56, téhog, BupuiCovpe TIg TUTRES HOQEPES OLEQODUVALUUHAY
oxnuatov yo s 0o dexnaeties - otaBuovg g autoxtvnToflounyaviog: To
1910 (“ra mpaoyta fruata”) »ow 1o 1960 (“n ueydin €xonen magaywyns”). (Me
THY EVXAUQIQ, QG ETTLYELQNTOVUE LA ULXQT] LOTOQLXY] OVAOQOUT]: O GAAEG OVO Tre-
0I000L LOTOQIXIG ONUATEAS VIO, TO QUTOXIVTO TAV: TQ TEATA XOOVIA TNG OEXAL-
etiag tov 70 xou n agyr g dexaetiag tov 90. Sty medty eiyaue Ty extivadn
™6 TS Tov TEToeAaiov. Auti] Epege avayxaotixnd Ty aAlayrj vootomias o-
00V Qo4 XATAOKEVES (Aapod auaEBUATA Yia X QOTEQN XATAVAAWON XAV-
olUov). 2ty OeiTeen TEQIOO0 EUPAVIOTNHAY TA XATOAAVTIXG QUTOXIVITA).

H avrtiotaon tov a€pa oL N TTOOT TOV CORATOV

Ze ndfe owua IOV TEPTEL OTOV 0LEQC. OLOROUVTOL OL TTALQOXATM TOELS dU-
VAUELS:
® 10 Bdpog Tov B B = 0,2V (05 = munvatnta 6inatog)
® 1 dvoon A A =9,gV (0, = munvdétnta aépa)
e naviiotaonT, T, =kAv’.

T oyetnd ehoged odpata n xivnon uropel va eEelyel oe opaly.
Avuto ovppaivel, emeldr), evd ol duvauels B, A elvon otabepég, n avtiotaon
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T, ovvéyela avEdvetor 0Ty M) pdon g ®ivnong. Kdmrote, howtdv, av
oL OUVONrES TO EMITEEMOVY, WTOQEL VAL PTACOVUE OE CUVLOTOUEVY HATONO-
oven duvaun ton ue undév. Apa:

B-A-T,=0

Av ndhota Oemprjoovpe aueintéa Ty dvmon A (AGym g oAU preng
TURVOTNTOS TOU AEQQ), YOAPOUUE:

] B-T,=0

n mg-kAv’=0

%ol e 2 (7.20)
kA

Tote n v Aéyetal oguen 1 o-
oLaxn TayvTnta. Yrotifetal 6t
yia 6ho avtd TEEmEL VA VTTAQ-
YOUV oL XATAAANAES TEOVTOOE-
O€LC. ZT0 Pal odpa, ov avTd a-
pedel amd pnpd oyeTLnd vy,
dev mpohafaivouv va ovppoiv 6-
Ao autd. 18aviro yuo tétoteg eEe-
AMEeic elvan to aleEimTwro, e1nd-
va 7.57. H mol¥ ueydhn emupd-
VELOL TOV 0VOL®TOVU OAEE(TT™MTOV
dnuovpyel ueydhn avtiotaon T,
®aL, €ToL, TOAU yo1jyopa eEovde-
TEQMVEL TO BAQOG TOV OAEELTTOTL-
om.

Ewova 7.57: H mtdon tov areEinTotov

7.11.4. H dvvaprn) dvoon xat 1 2ivijon Tov aegoTAdvov

Kdamowa ewoaywywd otovyeio yio t duvouny dvwaon avagpéodnuoy ne
agoou ™ ogatoa Tov oy. 7.49. Exel pdavnre ot ogpelhetor og diagpood
TLEONG OVAUETO OTNY HATW KAl OTNV TAVE® ETLQPAVELL TOU OTEQEOU.
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Ewova 7.58: Po1j Yoo amté tnv wté€Quyd aegoxidvov

¥

Zmy ewdva 7.58 galveton 0 EXNEEACUOS TS TTEQUYOS OLEQOTAGVOU O
716 g dvo QOoEg:

* 1 otpwty o1} 7.58(1)

* 11 00N AOyw TPV, TNV omoia ovoudoape Tolpwdn 7.58(1I).

H ovvBeon tov dUo avtdv powv diver tnv ewmodva 7.58 (II) . ‘Omwg PAE-
TIOVUE, VITAQYEL OQOlmua yoouuwv (Leydin dioroun) ®atm amd v TTEQUYQL
0L TTORVOROL YOOV (1] dtaroun) tdve amd avtijv. O vouog TG ouve-
YELOG TTOOPAETEL ULrEN TOUTNTA QONG RATW CTTO TNV TTEQUYO ROl UEYAAN
TayvmTo Tdvew oo avtiv. O véuog tov Bernoulli 0dnyet oto ovunépaoua,
TeEMKA, OTL €xovne UEYAAT TTLEOT RATM OO TNV TTEQUYQ ROL ULKHQY| TTAV® O-
76 awtiv. H dwagopd mtleong dnuoveyel t duvamnni dvoon A, eréva 7.59.

Ak 4F
I

|

R R R R R AN

Ewdva 7.59: H gpgdvion g duvopirns dvoong
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H duvapnn dvwon A umopel va Bewendel avtiotoryn g ®atondou-
eng OUvaung mov aoxel 1o €0agog o odua. H aviiotaon T, elvou, emi-
ong, avtiotouyn ue v TLp1| ota oteped. H ouviotapévn twv A, T, dnha-
oM n F, Aéyeton agpodvvoun. H avtiotaon T, ota xivntd, yevind, Ayetal
roL omLoB€Arovoa xot eEovdeTepiveTal amd T dUvaun Tov ®kVNTHEO
(moomotiry).

) ‘p?\«_

Ewova 7.60: Z1atiotine 0.€00TAGVO OTLS TOELS PATELS TTHOGS TOV

Zmy gwmova 7.60 €xovue navoviry mrijon (o), mtpooyeiwon (B) xou omwo-
yetwon (y) oreanwtiroy aeQomhdvou. I'a tig duvdpels mov gaivoviol oTig
ewmdveg €xovue wAnoet (K etvan  dvvoun oo tov xivntioa). Ag aoyoin-
Botue pe v opaky xivnon tov agpomidvov. H ouviotauévn tov duvduemv
0tov dEova ®{vnong »ow 0Tov »AOETO 0 OTOV elvar undeEv.

Oowovua tmjon: K =T, %ol A=B
ITpooyetwon: K+B,=T, (K=T,-B,)znu A =B,
Amoyeiwon: K=B, +T, ©OU A =B,

Hopateovue 6t oV TEooyeimwon 1 meowdnuxy dvvaun K elvar wnpod-
TEQN QIO TNV avTloToLyn 08 0QLEAVTLOL TTTNOT. AQC, O KVITNEAS TOTE UTTOAEL-
TovEYEL (av €xeL OV0 RVITHOES TO CEQOTAGVO, AELTOVQYEL LOVO O EVOLS).

Zmv amoyeimon N K eivow peyohiteon and mv aviiotoyn og ogLtoviia
B€am. O nivnmijpag Aettovpyet o€ ogLomd vymAég ovvOxec.
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Ewova 7.61: H mtijon tov yograetov

H aggodvvapunn zo ta "vovhovpa'. Sy exdva 7.61 gaiveton 1 ®o-
Tavoun Tmv SUVAUEMV OTO YOQTAETO, TOU ®atd To €00 “metdue” v Ka-
Bao1 Agutépa. Elvan pavepd dt mpomotiny dtvaun K eivon n aviidpaon
™g dUvoUng Tov aoxel Groog yewpiletan to oyowi. H duvaun K elvan a-
vtiBetn g avtiotaong, ®ot 1o fdeog avtifeto g duvauric dvmong.

Ag avagotnBovue: Torl, dtav vtdyeL dmvola, TEEYEL O (ELQLOTHG TOU
Y OOTAETOU, YL va avupmBel 0 KoOTAETOG;

Iog Mivovne aoxoels ne meaypatind 0evotd: Ol aorOELS QUTES
TEQLAAUPAVOUVY TO IEDOES %Al TNV AVTIOTALON TOV OEQUL.

® Aoxnoelg pe ecoteguxn ToLpn: Zuvidms agootv Ty xivnon ogai-
oag néoa o€ PeVoTO. Tote yonopwomotovue To vouo tov Stokes. H nivnon
™G opaipag ®oBopiletar amd T oyéon Tmv duvdpewv: BAQOG, Avmaon xo
avtiotaon. H doxnon Ba agopd, mdvra, v opoln xivnon g opaipa,
doa ZF=0. H oxéon avt ag fondad va foovue to tnrovuevo uéyedog.

® AO%NOELS LE AVTIOTAON TOV 0£Qa: XONOLUOTOLOVUE T OYEON
T, =kAv’ nou eEgtdlovue ) ovvOixn opahig xivnong : ZF=0.

Hapdderypa dvvapriis meaypatizoy agpiov: Avo opargidla, To €va,
amo EVho (9; = 200kg/m’) »aw To dAro awtd oidneo (0, = 7800kg/m’), a-
@1jvovTaL 0ToV a€Qa Ao pHeydio 1pog. Av 1 dLdueTEOg TOovg Eivar 2cm,
va BoeBovv ot ogLaxég TayvTnTEg Tovg (0 GVVTEAETTIS aviiotaons k
10, T o@aiga givor k = 1,21kg/m’).

Avon:
Oglon ToutTo amoxtovy oL ogaipes, otav: B = T, (T, = avtiota-
on a€pa) 1 ogV=kAV.

¢ 4 3 2 z z z
omov V= 3 ar’ war A = 4wr’ 0 OyHOG AL 1) WETMITLAY| ETLQPAVELDL TNG
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opaipas. Aga % nrog=kdnrv’ Tehwnd : v= % .
Bolorovpue:
T Ty EvMvn ogaipa:

kg 102 m
200 ~€-10°m-10
v, = m’ s =p350
31,21- kg s
m

It owdepévia opaipa:

kg 2 m
7800 <& -10°m-10
v,= m s =10,50 .
31,21- k8 s
m

EPQTHXEIYX - IPOBAHMATIXMOI - AXKHXEIX

(Ia 116 mepLnTdoels mov yoetdletar n tiur Tov g Ty Oewoovue ion ue
10m/s’).
7.1 AcyolnO¢cite pne Ta EQOTHNATA RAL LE TOVS TEOPANUATIONOVS OV
Boloxovtar dL00%0QTIONEVE NEGA OTO RELLEVO TOV REPAAAIOV.
7.2 Na (wunkngwﬁouv oL XEOTATELG:
o:  Ta vypd §xouvv EMAOTROTNTO ........... , VO Ta AEQLOL €YOVV €-
MIOTROTNTA ... RO eeneenevennene
B:  Avwng natefaiver oto (0o fdbog G‘m AMuvn Bov)»t(xyusvng %ol
ot Bdhaooa tov Zapwvirov. H mieon mov d€yeton elvan peyor-

MOTEQN OTN e TOQA OTN e . Avté ovufaivet, €-
TELON 1 cevveveneneene ™G Muvng elval ......u....... arté exeivn g 0d-
haooog.

v: Z1d VOQOUVMAA TLEGTNOLA ALOROVUE ..vve.. dvvoun oto
............... €uporo nar ONuLovEyouE ............... dVvaun oto
............... Eupoho.

d. Zta onuelo 6mov €vog cmMjvag elval orsvég, N ToxvtTa elvor
............... AOL 1) OTOTLRY mson
7.3 Evlvn won uewan ogaiga sxovv 0w axtiva. Av tig puBioete
070 VEQO LG TLOIVAS, VO GUYRQIVETE TIG AVACELS IOV dEYOVTUL.
7.4 IIhoio mA€eL 0 TOTAUL AL GTT) CVVEYELD TEOYWEA 0T1) OdAacoa,
o0mov ouveyitel To TakidL Tov. Aéyetar ida dvomon ota dvo vyed;
Ilog eEnyeite To YEYOVOg 0TL OAO. EEELIGTOVTAL OLLOAD
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7.5 AwnBérete voounua wov vrotiberar ot eivar aonuévio. Exiong,
€yete dSuvapoueteo xa wotioL pe veo. llog Oa dwamioTdoeTe oTL
TO ®OoUNUa E(VOL YVI]OL0;

7.6 Oflete vo eAEYEETE GV RATOLO LETOAMKO OVTLXREINEVO ElVaL OV-
pray€s 1 ®oiko (“novgro”). "Exovrag duvapopergo xor wotijor ne
VEQO MG WITOQELTE VO EQYUTTELTE; AV LATLOTOOETE TNV VILAQEN
ROLLOTNTOS, TS O VTOAOYITGETE TOV OYXO0 TGS

7.7 Lopmineoote Ta oToLEld TOV AeimoOVV (TTAVAES) 0O TOV TOQA-
rATO Tivara:

Sodpa | Mdto | Mrjxog [TTAdtog | Ypog [Awduetoog | Axtivo [TTuxvdmto | Ediré

paong  |ogaioag paoog

g cm cm cm cm cm kg/m’ N/m’
A 156 1 2 10 - -
B 113 20 2,5 - -
r 114 - 11400 -

A - 2 3 5 - 780
E 125 7,5 - 2500 -

7.8 Iloieg amo Tig nagauatm TEOTAoELS Elval COOTES naL yLoti;

a: O mayodeopog popd momouToLo L %awnogvcpn Aemida ot
Baon yia vo aoxel peydhn dvoun oty toyopuévn tioto.

B:  Ta vypd amopEumaviird 0.oxoUv ot PAoY TMV LOOV PV do-
yelwv ov Ta TEQLEYXOUV (OLar dVvau.

v:  To typog vdpayvoLrig OTANG OE cuyrovwvouvto doxela ei-
vau 13,6 popég peyahitepo amd To pog g vdATLVNG.

d:  ‘Otav emdLdnrovpe HeYALeS OTATIHES TILECELS OE OWAVEC, TTQE-
TEL VO ETUAEYOUUE TTEQLOYES UE PEYAAN drartouy.

Kevd

napoyr
uypaepiou

ACETUNIVY

uBpapyupog

Ewova 7.62: T'ia tov vtodoyiopno meéoewv

7.9 EEnynote ) Aertovgyio Tov dwotdEenv oty ewova 7.62. Me tnv
mEov60ea GTL TO O%0VEO VYEO eivan HE va vtoloyioete Ty mie-
01] TOV 0EQLWV TOV CUUUETEYOVV.
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Ewova 7.63: To xinoiaopa dev vdvel ®ald...

7.10 BAEmete ®ivouvo aUyxovans Yo Tig fdoxes tng ewx. 7.63; Artio-
Aoynote TV amdvInot oac.

Ewova 7.64: I'wa. To vOgavixd mieot1jolo

7.11. Ou drdpetgor d4, 6, TV dratopndv TG ewxovag 7.64 Exovv oyéon
0, = 39,. Na ovynpivere Tig TayvTnTeg v; 2oL V,, 000G oL TIg
evdeierg py, p; TOV 0QYdVOV.

7.12. ZuuninodoTe Ta oToLYEla Tov AEITOVV (TAVAES) OTOV TOQUXATW®
mivaxra (ta onueia 1,2,... foiorovrar péoa otov idLo 0gLiovrio om-
Mjva vegov @ = 10°kg/m’). Zvupovli: agyiore axd to onueio 3 xat
OvunOeite xdmorovg vouous...

Znueto | Antiva | Avatopy] | Tayvmnra | Tapoyn | Avvaprr | Ztotmy Ol
rcem | Acm’ | v m/s 1t/s mieon py | mleon wieon
N/m* | P, N/m’ | P, N/m’
1 1,5 - - - - - -
2 - 3,6 - - - - -
3 1,0 - 2 - - - -
4 0,8 - - - - 10° -
5 1,2 - - - - - -
7.13. EEnyniote to mogaxrdro:

a. Apyéc Avyovotov ol taELdwteg tov Aryaiov BAEmouv wmov-
nAaAla yepudto AAoL vo emtAéovy pe emBuunTt ®atevbuvon

mpog v Thvo. [wg emumiéovy;

[Tdg Aettovgyovv TO OTAYOVOUETQO RO TO LOTQLXO TILEOOUETQO;
TNl oty drvowo wog Kabapiic Asutépag toafdue ovvéyela
TO OYOLV{ TOV {OLOTAETOU, YLOL VO OVUPWOEL;

<™
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O: Tl Aépe 1L oy TEOOYE(ON TOU TO AEQOTTAGVO TOACULITTMQETOL
otd T QEVUOTOL TOV aé@oc ns@taoétEQo oo Ot oy omoysfu)on,

Xagamn@wts 1e cwato (X) i AdBog (A) T TaQArdATO TEOTATELS:

a:  Ovagyég Pascal now Agyuundn LOXUOUV UOVo oo LOUVLRA stow

B:  H dvwon givan dvvaun neeuiag amé to vyed OTo OTEQED, EVA 1)
duvauxn dvwon epgpaviCetatr uovo rotd T oty ®ivion TovG.

v:  To Addu €xer peyolitepo DS 10 xeEWMVaA amd 6,TL TOo Raho-
naiot.

d:  Av duthaolootel N ToyiTnTo. 0UTORLVITOV, dUTAoLdleTan 1 o-
vtiotaom Tov a€Qa O€ AUTO.

e: O g O€yetan peyoritepn mieon otav xivelton uéoa ot 0d-
haooa, oo vty TTov d€xeTaL dtav €(vaL OTAOLUOG.

Me ) ponj@eia Tov vopov Bernoulli eEnynote yrati vitdeyer »iv-

duvog va aprdEeL 0@odeiog dvepog tn oT€YN omitiov. (Quunbeite

) Aaixni émp@amy ayavdxmmyg “O¢cé uov, yiati agijvels xagpw-

To AdoTiyo ovvdeons oo Yuyeio owtomvﬁtov (»oAdgo) €xyer duape-
700 d=4cm. Anté PAdpn Tov avepnoriioa (Beviihatég) xaL amo Ty v-
nmepBéouavon mov axolovOnoe TEURNOE o€ onueio Tov PoioxreTar
20cm %dtw oo v ehevOeQ exLpdvel TG deEapeviig vegov. To d-
vouypa elye Ovdpergo Smm. a) Me ot TavTnTa EXQEEL OQYLXA TO
veo; (Fati povo agyxds). B) Av to Yuyeio d€yeTan 1,51it vegov (di-
»1) nog exTiunon), o€ 60N Ko Oa aderdoel To Yuyeio; (Ag dexTov-
LLE OTL 1) TAQOYY] LELWVETOL e OTAOEQO QUONG HEYOL VO UNOEVIOTED)
H nieon »za@ddg yra épnpo Poédnxre 8. Extipiote anootdoelg
%ol foeite oo TiEGN) VIXAQYEL TO TEANLE TOV TOOLOV %AL GTOV €-
yréparo (yro To aipa @ = 1055 kg/m’).

X v0QUUMXO TLEGTIIOLO 1) OYE0T) OLEUETQEOV OTa. OV0 Eufola eivan
1:10. H péyrotn d¥vaun mov aoxovue eivor SOKp o 1 peratome-
on 10cm. Na PoeBovv: a) To péytoto pogtio Tov nToEEl va avv-
YoOei, ) n oxéon petatoniocnv, EQYOV voL TETENOV.

Xy ewmova 7.65 gaivetal ) petdyyon
evoopLEPLov 000V yLa YELQOVEYNUEVO
0.00ev1) o€ voooxoueio. Av oto onueio A 1)
olx1] mwieon dev mpéner va Eexegvd ta 80
Torr zaw 1 TUXVOTNTA TOV 000V OEMENOEL
ton pe avnijy tov vegov, a) vo Poedei amo
;oo V\og h meémer va agyioer n petdyyr-
01 OOTE 1) oTUTIXRY) TiEGN VO NV EemeQd-
o€l to. 60mm Hg, B) av n axtiva »a0e (v-
moTifETAL OPULELXIIS) OTAYOVAS OV TE-
@teL eivor 1,5mm zow 0 QuOpog exgonig &i-
vau 1Hz, va. Boe0et o yeovog mov amantei- Ewdva 7.65: Metdyy-
TOL, Y10 VO, AOELATEL TO PITOVRAAL TOV 000V 01 000Y o€ aoOevi

4
0,5lit. (Qvunbeite: oy»os opaigas V= 3 w.r, r=axriva).
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7.20. Aggomrhdvo pe ovvolxo Pdgog 8,6 tn oL exipdveLd TTEQVYOV
60m’ PoioxeTan 0T PAON TG ATOYEIOONS. AV YL0. TOV AEQU EXEL-
V1 T oty dextovue ovvreheoty avriotaons k = 0,4 kg/m’, o€
TOLO, TAYVTNTA ATOYELOVETAL TO 0eQOTAdVo; (o exeivn T oTLy-
p1) dexteite 0TL TO AEQOTAAVO EivaL axONa € 00LGOVTIL O€an).
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