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ITPOAOTI'O%

Yoyva yopaktpiletol mg TOAUN A 1| ®G TPOKANGT 1 cuyypoen PiPAiov g avayepd-
pevn Pabuida exmaidevone. Ia ta Pifiio tov pabnudtov yevikng modeiog oe oyoAeio
TEXVIKNG 1 TEXVOLOYIKNG EKTOAOEVONG Ol TAPUTAVE® YOPAKTNPICUOTL 0KOVYOVTOL e LEYO-
Aotepn Eppoaon.

Ta T.E.E. Bpickovtor omv agemnpio tovg Kot avalntovv otnpiypote. Etvor n @iin
AMon 1o T veoraio, dtapopetikn omd ekeivny tov Eviciov Avkeiov. Atagpopetikn. Ovte
KoTdTEPN, 0UTE AVATEPN 1) [ ad TNV GAA. Kdbe Aoom et Tig S1kég TG TPOOTTIKES Kat
T0. dkd TG kivntpa. Kowd yvapiopd toug mpémet vo eival 0 GUVIOVIGHOS OVAUESH GTOV
nopund Kot to déktn. To S1ddoKkovTa Kot T0 SOACKOEVO.

H ®vowmn etvar pabnpa mov €xet ypewdel, amd m yévvnon g, v gvbdvn tov op-
Boloyiopot. Mag fondd va okeptopacte anid, emayoykd kot otpilet To TeplocdTepa
podpato ewducotog. Anevdoverat oe podntég twv T.E.E. mov o1 cuykvpieg Oa Tovg emt-
TPEYOLV VO PTACOLV LEYPL Kot T0 B” k0KA0 omovddv. AAAG Kot 6° cvTtovg mov Bo emihé-
Eovv vo, fidcovy TV TEXVOLOYIKT dl0dpop ¢ TNV TprTtoPadiua Lopen Tnge.

[Mo 6Aovg M Vo givor TNyN EUTVELOT|C KL LEUNONG KOL OL EIKOVEG TNG EpUNVEDOVTAL,
oTéAVOLY pUnvopata Kot (ntovv aglomoinon. Xprotpo yio 6Aovg Toug pontég etvor va met-
OTOVV TG O PLGKOT VOOl EXLParlovy Kamolo VOLoTéAELo, Kot Taén. Kdmoto mpdypata
umopovpE va To. TpoPAéyovpe, GAL Vo To. TpoAdfovpe kot kdmoto GAG va To. a&lomot-
NOOLLE.

INo va BonOnoet  Ducikn oe OAo aVTA dev LETUTPENEL TO, PLEGO TTOL OLDETEL GE QVTO-
okomd. Ot opiopol TV QUOIK®V LeyeBmV dev TEPTOLY Ga. petewpites ot Bempla Kot To
MoOnuoticd dev Tpomopevovtal o€ oyéon pe T Lotk okéyn. Ta Pondniuato Epyoviat
otav ta ypeoopoocte kot 6to Pabud mov amarteital. H Bempio acorovbet tn Sradikacio:
TOPOTHPNON, TEPLYPAPY, avalTnon Tov LeyeBdV TOv aPOpovV TO QAVOLEVO, LEAETT
TOV POAOV KoL TG oyéomng mov ta cuvdéetl. H mopepBoin epaproydv Kot ep@THiTtoy mou
KAToEUOVOLV TO PUVOLEVO TPETEL VOL YIVETOL [E KPLTNPLO TN S1ELKOALVOT TNG KATAVOT GG
Tov. [Ipoéyet, n eveMéla TOVG Kot Oyt 1 THPNGN KATOLOV TUTKOV TPMTOKOAAOV.

[Miotevovpe otov KaBOPIoTIKO POLO TOL GUVASEAPOV TNG HayNG ekmaidevong. Tov
avBpdmov mov Ba mapardfet To dyvyo keipevo kot Bo Tov ddoet {wn kot (ovtavia. Me-
YGA0G GLYYpapEs-@LOLoYog oV ENoE, GOV GYOAMKOG emtfempntg, T Sidaokalio Kel-
UEV@V TOV 0t pepakAn Kabnynt Tov MMroce cuykvnuévos: «Kopte cuvadelope avadei-
Eate o TAELPA TG YPUOTS LoV, oL ovTe glya dravonBeiy. H dnpovpyla kot éumvevon
TOIKIA®V AmOYEDMV GTOV avayvaoTn ival 1 eniPpafevon kabe keyévov. Kaivtepo amd
70 Vo SiVELS OmaVTAGELS EIVOL VoL EUTVEELS EPOTILLOTO GTOV GKPOUTH 1 GTOV OVOYVAOGTN
ooV kot va Tov fonddg drakpitikd 6to va avalntd aravimoeils. Kpumg ndvtov xpévoc...

Evyapiotovpe Beppd 6lovg doovg pag fordnoav oty tpoctddeid pag:

- Tovg vredBuvovg kot v emtpomni| Kpiong tov MHodaywywov Ivetitodtov yo v
Gyoyn cuvepyooio Log.

- Tovg avBpdmovg ™G «BIPAOGLVEPYUTIKIGY KL TOVG GLUVEPYATEG TOVG Y10 TIG JLEVKO-
AOVGELS TOV LG TTOLPOY®POVTAV.

- Tig owoyévelég pag mov Oyt Lovo £0gtyvay avoyn, o SIEVKOALVAY KIOAAS Lo, TToAD-
UNVN KOTAGTOO TOV «OGEL TAPMVY» Y10 KATO0 HEAOG TOVG, avauesa o okopmio Bifiia
Ko yoptid Kot pe to PC og vmepopieg...

H mo anodotikn pope cvvepyosiag eival n alinienidopacn. Avth Oa pag deiéet, ov
KoL KOt OGO TPOGEYYIGULE TOVG GTOYOVG LLOG. ..

(Emonpoven: ot evotnteg pe actepioko (*) dgv meplaptBavoviol 6Ty VIOYPEMTIKY
Sdaokorio)

Ot ovyypapeic
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KE®AAAIO 1°  EIZATQIH
- 1€ TL a6yoreiTOl 1] QUOIKY -

KE®AAAIO 1o
EIZAT'QI'H

1.1 Mg v aoyoreitar n ook

O avBpomog and ta oA TaAd YpOVIOL TPOSTAONGE VoL EPUNVEVCEL Kot VoL
Ti0acevaEL T POOT). TNV TPOSTADELY TOV AVTH JUTHTIOGE EVVOLES KOl GLAAO-
YIOUOUE YPNOLLOTOUDVTOC GTNV 0PN TNV TOPOTNPNOCT] KOl T AOYIKT KOl GTN|
GUVEYELD TO TTEIPOLLLOL KOLL TOVG LLOBNUATIKOVE DTTOAOYIGHOVG. Ot GYEGELS IOV TTPO-
gKoyay amod TIG TOPATAV® J0SIKOGIES AMOTELEGHY TOVG PLGIKOVG VOOV Kot
apyoTepa TG Dempieg, e TIC OTOIEG EPUNVEDETAL O PVOIKOG KOGUOC. AVTEG UITO-
POVV VoL BPOVV EQPOPLOYN GE SIEPOPOVS TOUELS TNE AvOPOTIVNE dPUGTNPLOTNTOC.

Ewéva 1.1
Avtikeipevo g @uoikiig givar ) £pevva TS PVoNS KOL TOV QUIVOUEVOV TNG.

Xoueova pe tov Einstein (Aivotaw) n emomun dev gival GuAloyn vo-
OV 0VTE KATAAOYOG YEYOVOT®V ACYETOV UETAED TOLG OAAL dnuovpyio Tov
avOpOTIVOL TVEVUATOG, TO O0Toio emMvoel 10éeg Kan évvoreg. Ot Bempieg g
Dvoikng Tpocmadovy Vo GYNUATICOVY HLe, ELKOVE, TG TPOYRATIKOTNTAS Kol
V0L T1 GLVOEGOLV [LE TOV EVPVTEPO KOGLO TV 1GONTNPLIKOV EVIVTMOGEMV.
210 onueto avtod glvan avaykaio va emonpavlovv To mapakdto dVo otoryeio:
ol 016N TNPLOKEG EVTVTMGELS TOL £YOVHE OAOL OG OO TIC EUTELPIEG TNG
KaBnuepvng {mng Kal ol ETGTNHOVIKES ATOWYELS TOL S10ACKOVTAL OTIG 016
@opeg Pabuideg tng exmaidgvonc.

H exnaidevon, péoa amd 10 ETIGNUO GYOAKO TPOYPOpLLLO. KOAEITOL VO “ye-
PUPOGEL” TIC 10£EC KUl TIG AVTIAMNYELS TOL £YOVV GYNUOTIGEL OL LOBNTES Yo
TO PVOIKO KOGHO, TPV £POBOVY GTO GYOAEID, LE TIG EMOTNUOVIKES OTOYELS TOV
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KE®AAAIO 1°  EIZATQIH
- LE TL AGYOAEITOL ] PUOIKY| -

dackovtol oe avtd. Me T ddackaAio TG DVOIKNG EMSUDKETAL 1] LEAETT KO
N €papuoyn oty kabnuepvi (o1 TOV PLGIKMOY VOU®OV Kol TV Og@pldv, Kabng
emiong kot 1 E0IKEIMON TOV LOONTOV LLE TOV TPOTO LLE TOV OTTOI0 AvamTOYONKOY
01 EMOTNHOVIKES YVADOELS, ONAON Le T pebodoroyia tov Duoikdv Emetumy.

H pebodoroyia g Ouvoikng meptiapPdvel katd oepd TIg TOPUKAT® S0~
dwkaocieg: mapatipnon, Ta&vounct), o THTMG VTo0ice®v Kol TPoPAré-
YEOV, TEPORUTIKES UCKINGELS, EE0YMYN GCUUTEPUOUATOV K.4. ZouPdAdet
ot dnuovpyio ehevbepwv kot VTEVOHLVEOVY ATOUMV PEGO OO OTOMKEG KOt
GLALOYIKEG OpaoTNPLOTNTES 6TA TAiGLo TG dbackaAing. [ to Adyo avtd
avtikeipevo g daockaAiog e Dvotkng dev gival HOVO Ol ETGTNUOVIKEG
YVOGES 0AAG Kot 1) pebBodoroyia TnG.

Ewéva 1.2 To neipapa givar 1 yoyn s Pooikns.
2t oToypoeic @aiveTal £va Tupa TV gpyactipiov Pueikig
Tov IToAvteyveiov TG Zopiyng Tnv emoyn) Tov PoLToVcE 6€ GVTO 0 AIveTdLy.

Me 11 a1cOncelg Hag SOTIGTOVOVUE OTL GTI GUGT] VITAPYOVY TO VAIKA
COUOTO UE OLOPOPETIKES WOLOTNTES, GYNIUATO Kol O10.0TAGELS, TO OOl TPO-
KaAoOV 6ToV KaBEVA LLaG SLOPOPETIKY] EVTOTWON. ALOTIGTOVOLLE, ETIONC, OTL
oTN Vo™ cLUPAIVOLY TOAAEG LETUPBOAES LLE SLOPOPETIKN GLYVOTNTO ELPAVI-
671G Kol £KTOGNC.

Dvowkd @arvopeve, ovopudlovpe T LETAPOAEG ekeElvES KAUTA TIG OTOIEC M)
ovcia (ovotaot) Tov coudtov dgv aAlalel pilikd kal To copata givol cg
0éom va emavéABovv otV apyIKn KOTAGTOCT TOVS, OMMG €lval Y. 1 oA~
v ¢ Béomg N ™G Katdotaong evog GMUATOG amd oTePed G VYPO N aéPlo,
ot gelopol k.6 Avtifeta, ynuikd @awvopeva ovoudlovue Tig HETOPOAES OTIC
omoieg 1 ovoia TOV cOUATOV dAAALEL PEKd Kot To COUATO OEV UTOPOLV Vi
EMGTPEYOLV GTNV OPYLKY| TOVG GVGTOGCT), OTTMC VAl .. | KADGT EVOC GMLL0-
TOG, TO KITPIVIGUA TOV QUAA®YV, 1| LETOTPOT TOV KPac1lov o€ &idt K.4.
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KE®AAAIO 1°  EIZATQIH
- 1€ TL a6yoreiTOl 1] QUOIKY -

Ewoéva 1.3
H xiviion Tov avtokivijTov gival Quoiko Qaivopevo.
H xavon g Peviivng eivor ynpuikoé gavopevo.

210 pddnuo g Ouotkhg LEAETOVTOL TO, PUGIKE QUIVOLEVO KOl Ol 1010TN-
TEG TV JAPOPOV COUATOV, OPATAV Kol U1, 6€ o Tpoomddela va fpeBovv
ol aitieg mov Ta TpokaAovv. I'ia 10 6Komd avtd apyilovpe T HEAETN e TNV
TopOTHPNON Kot To Teipapo. Me 1o meipapio anopovovetal cuvnbmg £va Gup-
Bav tov Tpayuatikod K6GHOL 6To gpyacTthplo Kot e&etdlovtat ot TpohmohEé-
G€1G Kot ot PeTaPAnTéc, ot omoieg puOUilovy T0 PVGIKO PUIVOUEVO, OAAG Kot
T, VEQL QOLVOLLEVO, TTOL EREOVICOVTOL 1] TAL POLVOLEVO TTOV SEV VITOTIMTOVY GTIC
a1oONGELS LG,

Y1 dvown, PEPara, O yiveTar LOVO AN TEPLYPOPT| TOV PUGIKMV QOLVO-
HEVOV, aALA KoL akp1PEelg LETPNOEIS TV SLAQOop®V LEYEDDV TOL £XOVV GYEON
He Ta ovopeva mov e&etdlovtal. 'Yotepa amd ToAAEG epmelpieg SlomioTmon-
KE OTL Ol PUOIKEG JAOIKOGIEG 0kOAOVHOVV KATO10VG KAVOVEG LE TOVG OTTOIOVG
UTOPOVV VO TEPTYPOPOVY TO PUGIKE POIVOLEVO. XTT) GUVEYEL, OO TN HLEAETN
TOV QOVOUEVOV KOL TOV SL0OTKAGIDOV, KAT® 0td TIG 0TOIEG TPy LOTOTOLEITOL
£VoL OIVOLEVO, TPOKVTTTOVV GYEGELS, Ol OOlEG GLVOEOLY TOL LEYEDN peTald
TovG. Ot oyéoelc avTég ovopaloviol QUOLKOL Voot Kot YevikeDoLvV To GULTE-
PACLLOTO TOV TEPOUOTIKAOV SEOOUEVOV KOL TOV LETPNCEWDV.
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KE®AAAIO 1°  EIZATQIH
- 1 ®voikn ko n Texvoroyio -

1.2 H ®vown ko | Teyvoroyio

H ®voin aoyoieital pe m peALTN TOGO TOV LOKPOGKOTIKOV OGO KOl TOV
UIKPOGKOTIKMV QOIVOUEVOV. XPNGILOTOIOVTOS HOVO Pactkovg vopovg 1 du-
GIKT) £YEL KOTAPEPEL EMG CNLEPO VO TEPTYPAYEL LIKPOTKOTKA KO LOKPOGKO-
TKd povopeva. Ot puotkol TpocmafoHv Vo EVOTOMGOLY 0VTOVS TOVS VOLLOVG
o€ évay YeEVIKO.

Ewova 1.4
To gpevvnTiKd Tedio TG DVoIKNG EEKIVAEL U0 TO ECMOTEPIKO ATON®V
Kol QTavel péypr Tovg yarotiec.

Ot puowoti vopot givar ta Bepéda g Teyvoroyiag, oONAad TV Epywv
VTOJOUNG KOl TOV KATUGKELOV, TNG UNYOVOAOYIOG, TG NAEKTpoAOYioG, TNG
NAEKTPOVIKNG, TNG EQaprocuévng latpikng k.a.

Ewéva 1.5
Ta amoteréopata g alinienidpacns @voikig kot Teyvoroyiag

12



KE®AAAIO 1°  EIZATQIH
- 1 ®vok kar n Teyvoroyia -

H Teyvoloyia eivar n epappoyn TV MGTHUOVIKGOV Yvooewv. H e£EMEN
tov Gvokdv Emomudv cuvéfore oty eéMEn g Texvoroylag kot oty
KOTOGKELT] UNYOVIGUOV KOl LEC®V, TO. 0moia ennpedlovy moALoHS TOUEIG TNG
KkaOnpepvng Long, OT®G TN JTPOPN, TNV VYEIN, TI LETAKIVIGELS, TIC KOTO-
OKEVEC K.4L.

H ®vown kot n Teyvoloyia
SLPEPOVY MG TPOG TO TPOTOV TOV
nmapayovv. To teMkd mpoidv g
Teyvoloylog eivol cvokevég kot
SlatdEel ¥pNOIEG Yo TOV Gv-
Opwmo Kot péEYPL VOGS GNUAVTIKOD
Babpov yio to mepiParrov. H Te-
yvoroyia ypnoonoince Kot €a-
KoAovBei vo ypnoiponotel TOALY
GTOLYELD TV EMGTUOVIK®OV YVO-
cemV, aALA kot 1 eEEMEN TV Dv-
ow®v Emomudv opeiler molid
otV Teyvoroyia. Ot avdykeg tng
kaOnuepwvng Lomg {nrodooav Kot
{ntovv Mcelg, ot omoieg divovral
and v aAAnienidpoon Emioti- Ewova 1.6 Aopvpépog ot Tpoid
ung kot Teyvoloyiag. Xe apkeTéc
MEPIMTOGELS, OUWOC, Ol ETIGTILOVL-

KEG YVAGELS YPNOLULOTOL0UVTOL GE BAPOG TOGO TNG avOpOTOHTNTAG OGO Kol TOVL
nepdrrovroc. llpdoeata mapadelypata ivat ot pumoyoveg fropnyovies, tao
TUPNVIKA OTTAO KTA.

Ewova 1.7 Ewova 1.8
H pYmaven Tov mepipariovrog "Expnén aropucic foppog
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KE®AAAIO 1°  EIZATQIH
- ®vokd peyén -

1.3 ®vowkd peyén

H perétn tov puoikodv pawvopévev £3e1Ee 0TL To QUEIKE pey£0n mov ep-
oaviovtol o KiBe PaVOUEVO GUVIEOVTOL LETAED TOVG [LE OPIGUEVEG OYECELS.
H épevva t@v puotkdv pavopévaov afloloyeital, 6TV LETPOVTOL TO PLGIKA
UeYEON. Ze va QUGIKO QUIVOLEVO TO, PUOIKG LEYEON €lval OVGLUGTIKG O pe-
TPNOLUES OLOTNTES TOV CONATOV, T.Y. TO KOG EVOG GOUATOC, O OYKOC, M
TOKVOTNTA, K.J.

H pérpnon tov evoikov peyebov givar pa dtadikacio chykpiong tov
peyéboug pe po povada HETPNONG TOV, OTTMG Yo TOPASELYLA 1] OTOGTOCT
peta&h 600 TOAE@V [E TN HOVADH HETPNONG TOV UEYOA®Y OTOGTAGEMV, TOV
glvat to (MopeTpo M o Uik, 1 o0YKpIon TG LAlg oV EXEL EVOL GO LE TN
HOVAdO LETPNONG TS, TOV lval TO YIMOYpapo. Ot TpOTUTEC LOVADES TPOE-
KOWOV VOTEPO OO GLUPMOVIL. TOV EMGTNUOVOV KOl OVTUTPOCOTEVOVTOL OO
TPOTLTOL AVTIKEILLEVAL.

To mpdtVmO YIAMOYpoppo palog, Yo
Topadeypa, gival Evag KOAVOPOS Omd
Kpapo TAativag Kot 1pidiov, Sapétpov
39 mm kot vVyovg 39 mm, dnwg Qaive-
T oTnV €1Kova 1.9, Kot pUAGGGETAL GTO
Movoceio Métpov kot Ztabpav otig Xé-
Bpeg g FoAriag.

Amo6 T pétpnon evog eLGIKoD pEYE-
Bovg mpoxvmTEl £vag aplBndc mov dei-
XVEL TOCEG POPEC M HOVAdA HETPNONG
nepEyeton oto péyebog mov e&etdleTat.
O op1Bpdc avtdg ovoudletol aptOunTi-
K1 Ty Tov pey€0oug Kot cuvodeveTal
TOVTOTE Ao T1 HOvade. péTpnone, m.y.
N omdoTaoT HeTalD TG TOANG A KoL TNG
woANg B etvar 56 km. To 56 etvou n apiB-
untikny Ty tov peyébovug, eved 1o km
glvat 1 povéda pETpnong.

AAlo, ool peyédn eivor  palo, m
EMPAVELL, 0 OYKOG, 1] T OTNTA, O YPOVOG, N dvvaun k.6. H apr@puntucy Tipn
KOL 1] LovAdd HETPNGIS ATOTELOVY TO PETPO TOL neYEO0LG, TO 0mT0i0 TPOG-
owopiler A pog éva povopetpo (1 fabpwté) péyedoc.

To puotkd peyedn aviloya pe TOV TPOTO LE TOV OTOI0 T, EIGAYOVLE S0
Kpivovtal og: OgpeM@ON Kol TaPAy®Ya.

OepeM®on peyédn sivor to unkog, n uala, o xpovog, 1 Beppoxpacia, N
£€VTOON TOV NAEKTPIKOD PELLOTOG, 1 £vTacn eotevng mnyng (Iivakag 1.1).

Ewova 1.9
To péTVTO LMGYpOLLO
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KE®AAAIO 1°  EIZATQIH
- ®vowka peyion -

Mivoxog 1.1 Ta Ogpeir@on peyédn kor o povades pétpnoig Tovg 1o S. 1

Ogpemoeg Xvpfoiro Movaoa Zopforo
néyedog péTpnong Rovad®v
Mnxkog l Métpo m
Méla m Xuuoypappo kg
Xpbvog t Agvteporento S
Oeppokpacio 0, T BoBuoc Keroiov 1 KEAPv °C,K
"Evtaon niektpikod

peduaTOg i Ampere A
"Evtaon emtetvig mnyng J Candela cd

IMopdyoyo peyédn etvarl to gpPaddv, o dykog, n tayxdINTO, 1| TLKVOTNHTO
K.4., Ta omoia opilovtat amd TIC LoONUATIKEG GYECELS TOV TO GUVOEOLV [LE TO
Beperiddn peyédn (Iivaxog 1.2).

Mivekag 1.2 Ta mopaymyo pey£dn kat or povadeg pérpnong tovg oto S. 1

Hapayoyo Xouporo Xyéon Movada Xopporo
péye0og pétpnong povasmv
Eppadov A A=o0.p Tetpayovikd pétpo m?
‘Oykog \% V=oa.p.y KvPixod pétpo m?
Tayvmra v o— S Métpo ava

t JEVTEPOAETTO m/s
MukvétnTa p = m Xudypappo

Vv ava KoPod puétpo kg /m?

[ToAAG amd ta peyédn avtd, avaroya pe v téén peyébovug, ypnoyLomot-
00VTOL [E SLUPOPETIKEG HoVvAdeg pnéTpnons. Ta moALaTAGGIO KO VITOTOAAL-
TAUC10L TOV TOPATAVE LOVAS®V Goivovtal 6Tov Tivaka 1.3 mov axoAovdel.

15



KE®AAAIO 1°  EIZATQIH
- ®vokd peyén -

Mivaxog 1.3 Moiromhdora Kol VTOTOAAATAACLO LOVAI OV

Méye@oc Movada IlorramAidoro Ynonorhamidora
péTpnong

OEKOTOUETPO Idm = 1/10m
EKOTOGTOLETPO lem = 1/100m
Mnikog 1m lkm = 1000m YMOGTOLETPO Imm = 1/1000m
Imi= 1852 m yiépda lyd =91,44cm
OO 1t=30,48cm
vtoa lin= 2,54 cm

Eppodév 1m?

1 otpéupa = 1000m?

TETPAYOVIKS dekoTopsTpo (dm?)
1dm?® = 10 m?
TETPOYOVIKO EKOTOGTOUETPO (cm?)
lem?= 10™* m?
TETPAYOVIKO YIMOGTOUETPO (mm?)
1mm?=10°m?

‘Oyxog

Im

3

Ag mpocéovpe

2 dm?=2 (10cm)* = 2 10 cm® = 200 cm?

2 dm2:2[

16

1
10

2
m] =2

1
10?

AMtpo M kuPikd dexatdpeTpo (It)
1t= 1dm®=10"m?
KUPKS EKOTOGTOUETPO (cm®)
lem®*=10"°m?
KuPKo yiMooToueTpo (Mm®)
1mm*=10° m?

—m?=210%m?=0,02m?*



KE®AAAIO 1°  EIZATQIH
- LOVORETPO KAL SLOVUGHOTIKG peyéOn -

1.4 Movopetpa Kor S10voopaTika peyéon

To oo pey€dn to omoia kabopilovtotl TANP®G 0o TNV APLOUNTIKY TN
KoL 07t0 T Lovado LETPNoNE Tovg ovopdlovot povopetpo 1 fadpotd peyéon.
Eivat apketd va modpe 01t 1o Opovio €yl unkog 3 pétpa kot 0Tt pio SIOOKTIKY
opa &yl ypovikn duapketla 45 Aemtd. Aev gival Opmg apketd vo movue otL Evol
avtokivnto Kwveitar pe ToydnTo 80 YIAOUETpa TNV OdPa., SIOTL EIval AyveoTn M
devbvvon kot 1 eopd kaTd TV omoio Kiveital To awtokivnto. H tayvtnta, emo-
UEVAGC, Y10 VOL OPIOTEL TAN PG, YPEWBLETAL, EKTOG OO TO LETPO NG, TN S1evBuven
Kot TN eopd, mov pali ovopdlovrot katevbuvon g ToyHTNToC.

To peyébn avtd ovopdaloviol S1evoeRaTIKA peysdn. AlAa S1vOCUATIKA
pey€tn eivor n emtdyvvon, n SHvaun, 1 opun K.4.

Enopévag, yuo va kabopiotovv
TANPOG TO SIAVUGHOTIKG HEYED,

OTOLTOOVTOL:

e To pétpo tovg (apOuntikn
TN Kot Hovada PETpNong).

* O popéag 1 n d1evBvvon, on-

Ao M gvbeia ypouun Taveo ot
omoia 7.y. Oa KivnBel Eva kivnto M
0o epappootel po dHvoun.

* H @opé npog tv omoia m.y.
Ba ktvnbet to ktvntd M B aoknOet
pa 6vvaun. H dievbvvon poll pe
™ @opd ekppdlovtat pe Tov 6po
Kotevluvon.

* To onpueio g@appoyig, om-
A0 G€ OO0 OMUEI0 TOV GONOTOG
.. 0o epappootel  dHvoun.

TI'o to povouetpa peyédn
woyvel o alyefpikdg Aoyiopoc.

Ank(xéﬁ: n npéces’cm Kot ’n oaQai- Eucéva 1.10

peon 800 OpOSWBOV. HOVOUETPOY aog oyetiCeTor n ewévo avt
peyebov yiveton Onwg Kat pe TOVG e TO YEYOVOG OTL TPEMEL
appode. Av, m.y, £vo avToKivTo VO VTAPYOVY SLOVUGHATIKA peYE0n;
Kivn et apykd yuo xpovo t;=5s kot

G711 GLVEXEWL Yo GAA t,=7S, O CLVOMKOG XPOVOG TG Kivnong vroAoyiletot
ond ) oyéon: t,=t, + t,= 55 +7s =12s.

T'o o dtovvopoTikd, ORMS, Heyén akoAovbeital o SLEVUGHATIKOS Ao-
YIOROG, ONAadT 0 TPOTOG e TOV 000 TPOGTifevTal Kol apatpovvTaL Ta dt-
aviopoata. ['a to Adyo avtd mpémetl va yvopilel Kovelg av To S1vuoUATIKA
OUOELON peYEDN elvarl GuYYpoppKd, oudOPPOTOL 1 OVTIPPOTO, N OV Ol POPEIC
ToVG oynuatilovv yovia.
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KE®AAAIO 1°  EIZATQIH
- LOVONETPO KOl SLAVOOHOTIKG peyéOn -

Ewova 1.11
ZuyypopKa dtavicpaTo.

AVO M TTEPLEGOTEPA SLOVOGLOTO OVOUALOVTOL GUYYPOLIKE, OV OL POPEIG
Tovg giva TapdAiniot. Ta tpia dtavdouata 6to oynpa 1.11 eivot cuyypoppkd.
To Stovdopata o kot B £xovv emmAL0V Kl £va GALO KOO YOPOKTNPLOTIKO:
€yovv TV 1d1a eopd Kot Aéyovtol opdppoma. To Sidvuopa v Exel avtifetn popd
a6 To. GAAa 0vo. Ta Stavdouato avTd, ToV £X0VV TAUPIAANAOVG POPEIG OAAG
avtiBetn Qopd, Aéyovral avrippoma. o va cuvBécovpe 600 SOVLGHOTIKG

Ewéva 1.12
XHvOgon opéppoTMV SLAVUCRATOV
ney€tn epappolovpe ) dladikacio ekeivn pe Ty omoio To S1ovOGHOTA YivovTol
S0y IKdL. XT0 OpLOPPOTA. SIAVOGUATO 1) SLUOTKOGIO ELVOL OLTT) TTOL PUIVETOL GTO
oyqua 1.12. To 1€hog Tov TPAOTOL SLOVOGLATOG YIvETOL apyN TOV SEVLTEPOL.

Ewéva 1.13
XHvOgon) 000 PN GUYYPULMIKAY SLOVOGRATOV

18



KE®AAAIO 1°  EIZATQIH
- LOVORETPO KAL SLOVUGHOTIKG peyéOn -

Otav ta StovOc T OEV EIVAL GLYYPALLLKA, TO TPMOTO BLa eivarl vo yivouv
Sradoyikd pe tn dadkasio wov eaivetatl oto oynua 1.12, ) omoia ovopdaletot
Kavovog Tov mopaiinloypappov. Me t Borbsio tmv dVo dovooudtev .,
B oymuartiCeton va mopadAnAoypagpo, Tov 0moiov N Stoydviog ¥ etvarn cov-
Oeon M ovvieTapévy TV 000 JUVUCUATOV, TO S1AVVGHO dNAST TOL UTOopPET
VO OVTIKOTAGTAGEL To SLVOGUATOL, O, B, T0 0TOi0, A£YOVTaL GUVIGTMGEG,

H c0vbeon tov §Yo Stovuoudtov d kat f,  ooia eivol yeouetpcd 60pot-
oL, YPAQETOL G EENG: a + = 7.

Oumg 10 PETPO TNG GUVICTOUEVNG Y TOV VO SVUGHATOV OE PpiokeTal
amo T oyéon y = o +  aALd amd T oyéon:

7 = o? + B> + 20Povve

(9 eivon n yovia mov oynpatifovv ta davocuata o, ).
[TepiocoTepa Yoo TNV EDPEGN TNG GLUVIGTAUEVTG OVO 1] TEPIGGOTEPMV Oloi-
VOOUATIK®OV peyeddV @aivovtol otny gwkova, 1.14.

Ewéva 1.14
XOvOgon 10VOGHATIKOV peyed@v
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KE®AAAIO 1°  EIZATQIH
- Baowkd otoycia Tpryovopetpiog -

Ag OopunBodpe

Baowka otovyeio Tpryovoperpiag

IMa va vroloyiotel T0 p€Tpo aAAd Kot 1) KatehBvven TG GLVIGTAUEVNG
00 LN GLYYPOUUIKOV S10VUGHOTIK®V HeEYEdmV, eival amapoitnTo KAmolo
otoyeia amd v Tprywvopetpia, 6Tmg stval To nuitovo, To Guvnuitovo Kot
N epamTopuévn piag Yoviag. @swpovpe Eva opboyavio tpiyovo ABT.

210 opboydvio tpiymvo ABI o1 ywvieg B ko I elvan o&eieg yovieg.
e To nuitovo g yoviag B €ivol To TAIKO TOV PHNKOVG TNG AmEVavVTL KAOETNG
mievpdg Al pog to pnKog ¢ vroteivovcag Bl kot To cupfoiilovpe:

unkog migvpdg Al ; AT
n npB = BL

uB = — ,
punkog vroteivovsag BT

e To cuvnpitove tng yovieg B €lval 1o TNAIKO TOV UNKOVG TG TPOGKEILEVNG
mievpdg AB mpog to pnkog g vroteivovsag Bl kot to cupforilovpe:

SV = KOS mievpdc AB ? SovB — AB
punkog vroteivovsag BI'

e H gpamtopévn g yoviag B eivatl 1o tnAio Tov pikovg g amévovtt
KkéOetng TAevpag Al Tpog To uNKog Tng Tpookeipevng TAeVpag AB kot ™
ocvppoArilovpe:

£oB — unikog mievpag Al 5 eoB — Al
pnkog mievpdg AB AB

D Xyéoerg neta&l TPLYOVOPETPIKAOY aplOpdv

1. Ot tpryovopetpikoi aptBpol pog yoviag ¢ cuvoéovtatl HETAED TOVG LE TIG
akolovbeg oyéoels:

nue
GUVQ

e+ oww’e=1 £0p =
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KE®AAAIO 1°  EIZATQIH
- Baowkd otoysia Tpryovopetpiog -

Av 600 yovieg ¢ Kot @ eivar copmAnpopotikég (¢ +o = 90»), tote 1oyt

MUY = 6Vve Kol GUVO) = NPO

Av o1 dvo yovieg ¢ Kol ® givar Taparinpouatikés (¢ + o = 180°), tote
LoyVEL:

MUY = Npe Kau GUV( = -GUV®

21ov mivaka ov aKoAovOel VITAPYOVY Ol TPIYOVOUETPIKOT aptBpol TV Lo
cLVNOoUEVOV YOVIOV, TOL Ba ¥PELOCTEITE TN GUVEXELOL.

TpryovopeTpikoi aplOpoi HEPIKAV YUPUKTIPLOTIKOV YOVIDOV

l'ovia nue oLV( £QQ
0° 0 1 0
% 1 Nl Nl
2 3
® V2 V2 .
2 2
60° \/—
3 1
2 B v
90° 1 0 -
180° 0 -1 0

V3 V3 V2

Y2 ~0,866, X2 ~0,577, 720,707, J321,73)

2 3
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KE®AAAIO 1°  EIZATQIH
- EpOTNGELS TPOPANNOTIGROL OGKNGELS -

EPQTHXEIX -TTIPOBAHMATIEMOI-AXKHXEIX

1.1 H 7ty tov cvvnuitévov pog oéeiog yoviag @ givar 0,6. Na vroroyi-
oTOVV:

0. TO NUiTOVO TG YOViag ¢ (MUY)

B. 1 epamTopévy TS Yoviag @ (€p@).

1.2 Xg éva opBoyovio Tpiyovo ABI'(A=90°) n kdOetn mrhgvpd A= givan
ion pe 0,5 cm ko TaVTéYPOVE TO P66 TNG VToTEIVOVsUS. N VTOAOYL-
oTOVV:

a. o nuB

p. 70 ovvB

v. N €9B.

1.3 Me 1 Po10gia VOGS 166TAEVPOV TPLYDVOL TAEVPAS O VO VTOLOYIGETE
TOVG TPLYOVOUETPIKOVG aptOpovg Tmv 30° kan 60°.

1.4 No 6%€0100ETE KOl VO, VTTOLOYIGETE T1] GUVIGTOUEVT] TOV OVO OLIVL-
CLOTIKOV HEYEODV GTIS TUPUKATO TEPUTTMOOELS:

T mopatnpeite kol mmg 10 e€nyelte;

1.5 No avTtictor icete To QUOIKE pey£0n g aploTepnc 6TNANG IE TIS 1O~
vaoeg TG 0e1dS oTANC.

Duoiké péyedog Movada pétpnong

Amootoon S
Mrjkog kg
Mala cm
Xpbvog min
IMokvotnta m
kg/m®

1.6 T tov Tpocodlopiopd £vog povopeTpov peyEBoug yperdletar va Eépov-
pe:

0. TO HLETPO TOL

B. v apBuntikn T Tov

Y. TO HLETPO KOL TN LOVAdA LETPNONG TOV

5. T0 HETPO TOL Ko T devbuveon Tov.
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KE®AAAIO 1°  EIZATQIH
- EPOTNOELS TPOPANNATIGROL AGKNGELS -

1.7 T tov Tpocdopiond £vog dtavuopatikov peyéfovg yperdletan va
Eépovpe:

0. TO LETPO TOV

B. v apBunTikn T Kot ) devbvvor| tov

Y. TO LETPO KOl TN HOVAda LETPNONG TOL

0. KOTLOANO .o

1.8 No 0®oeTe 600 TOPUOEIYROTO HOVOUETPOV PEYEDAOV KOl HVO dLovL-
OLOTIKOV PEYEDDV Kl VO, EENYNGETE T1] OL0POPE HETAED LOVORETPOV
KOl OL0VUORaTIKOV pneyé0ovg.

1.9 No copnripm0Bodv To KEVA TOV TUPIKATO TPOTAGE®V:

o. Ta 1525 m givat ............... km.

B. Ta 200 cm givat ............... m.

v. Ta 88 gr elvat ............... kg.

5. Ta 36cm? givat ............... m’,

e. Ta 250 mm® ivot ............ m® KoL ..o cm’.

oT. O1 0VOIGL DPES ElVaL ............... AETTOL KOL .o, .

1.10 Na yopoxtnpicete pe X TI TOPUKATO TPOTAGELS, OV EIVUL OMOTES, KOL
pe A, av givor AavOaopEveS, KOl VO, GLTIOAOYNGETE TIG EMAOYES GOC:

a. Me t ddackorio Tng DVoIKNG 6T0 GYOAEIO EMOUDKETOL LOVO 1 LEAETT] TNG
PvoNG.

B. H ®vown kot n Teyvoroyia avortdocoviol mopaiAnia.

v. H TeyvoAoyio aoyoAeital Le TNV EPAPLOYT TOV ETIGTNHOVIK®OY YVAOCEWMV.

0. O Bpacpog etvot ynukod eotvopevo.

€. H aotpann sivor ynpuikd avopevo.

1.11 Mg mowo kprripro. vopilete 0T owoympilovrar Ta peyédn og Oepe-
@01 Kot o€ ToPAy®ya; Na avapépete 000 Ogpe@on Kol Vo mapd-
yoyo neyéon.

1.12 H mokvétnto p opiletor og 1o IAiko g pdlog evég cOPATOS TPOS
Tov 6yko Tov. Iowa oyéon cuvdiel Tic povadeg mokvétntog: 1g/cm’
kot 1kg/m’;

1.13 ITI6on givor n pélo Tov 0épa o€ £va SOUATIO, AV 0L SLUGTACELS TOV
dopatiov sivar 10m x Sm x 2m ko 1) TVKVOTHTE TOV GEp0. 1,3 kg/m’;

1.14 H mokvétnTa T00 Ypucod siver 19 g/cm’
a. [Téon sivan  péia Tov ypvood oc éva dakTvlidt mov £yel oyko 1,2 cm’;
B. Iéco 6yko (og m’) &xer po wAdka xpvcov mov Luyiler 190 kg;

1.15 M meiva wov &gl oyqpa opBoycdviov mapariniemmédov £xel or-
aotdocls 6m x 10m x Sm. H meiva gival yepatn pe vepdé mov £xel
mokvotnta 1,08 gr/em’.

Moo givar n pdalo Tov vepov TG Moivac;
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KE®AAAIO 2°  AYNAMH KAI IZOPPOIIIA
-1 évvora TS dvvapung -

KE®AAAIO 20
AYNAMH KAI IXOPPOIIIA

2.1 H évvoro. tng d0vapung

Ao T1g Kabnuepwvég eumeipieg pog yvopilovpe TOG Vo TEPTATAUE, TAOG
VO KOMUTTGUE ) TOC VO, YOPEDOVLE, TMOG VO To{OVUE TOSOGPALPO, UTACKET 1
BOAeT, TOG VO 1G0PPOTOVLE, OTAV PPICKOUAGTE LEGO, GE KIVOVLEVO OYMLLOL, KOl
0 00NYOC TATAEL PPEVO.

‘Emerta, oto oyoieio pabaivovpe otL:

® 1) YN EAKEL OAO TO. COUATO.

® dVOo payviTeg EAkovTol 1 amwbodvTat.

® LITOPOVLLE VO TOPULOPPDCOVLE £VO, COLLOL.

® LITTOPOVLLE VO GUUTIEGOVLE EVAL AEPLO UEYPL EVOG O UEiOV.

(AnAadn avtd mov pobaivovpe 6To oYoAeio €Enyovv TG KOOMUEPIVES
gumepleg pog).

Ewova 2.1
H napovoia Tng dvvaung péca amd 1o amoteAionaTd TG

e OAeg AVTEG TIG TAPATNPNOELG KVPLapyel Eva TPOTAPYIKO UOIKO UEye-
0og. To péyebog avtod givar n dSvvaun.
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KE®AAAIO 2°  AYNAMH KAI IZOPPOITIA
- TO YOPOUKTNPLOTIKA TS dOvaung -

Avtifeta pe ) pala, pe 1o PAKoG 1 LE TOV OYKO, 1] OUVAuN Eival KATL TOV
dgv podapyel og éva ocopo. H dOvapn givan o aiinieniopaon peta&d
000 COUATOV, TT.). TOL OPOUOL KOl TOV TOSDV HAG, TOL VEPOD Kol TOV YE-
PLOV LG, TNG LITOANG KOL TOV XEPLDOV 1] TOV TOOLOV LLOG.

Me diha AOYo, €vo GOUE UTOPEL VO AGKNGEL [o SUVAUT GE €va GAAO,
0AAG Oev pmopel va KoTéyel o, Svvaun og Katl Eexmptotd. Tn dbvaun tn ov-
vavTape pe 01dipopec ovopacieg 6mmg Bapog, EAEN, drmon, avtictaon, TpPn
K.

O1 dvvapers, Yevikd:

® GTTPOYVOLV 1] TPABOVV TO COLOTO

® LETOKIVOUV 1) GTAUOTOVV TO GOMLOTO

® TTEPIGTPEPOVY TOL GAOLLOTOL

® TOPALOPPOVOLV 1] OAAGLOVV TO GYAUATA TOV COUATOV.

Télog, ™ dOvaun dev ™ “PAémovpe”, PAETOLE OU®G TO. OMOTEAEGLOTA
NG Kol 0T UEAETAUE, Yia Vo eEnynoovue v kiviion tov {oviavov op-
YOVIGUAOV 0ALG KOl TOV VAIKOV GOUATOV TAV® oTN Y1), Léca ot BdAacaoa,
GTOV 0£pa 1 6T0 OG0T, ATO OVTEG TIG HEAETEC TPOEKLYOV TAL GLYY POV
unyovipate kot TAN00G S14popmv KOTASKELMY, T0. 0TToio Kdvouy tn {mn pog
Gvetn.

2.2 Ta opakTNPLoTIKAE TNG dvvaung

o va kaBopicovpe ™ dHvaun mov déyeTat Eva cdpe 1 T SVVAUY TOL
0oKEl éva copa o€ £va GALO, ypetdleTal va yvopilovue tpio otoyyeio:

0. T0 péTpo TG dvvaung (aprtdunTuki Ty Kot povada péTpnonc)
B. Tq 01€00vVVoN KoL TN POPE TG dVvauNg
Y T0 onpeio epappoyng TS,

Ewoéva 2.2
AmoTELEOPATO PLOG HUVOUNG OVALOYd ILE TO ONUEID EPUPIOYNS TG
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KE®AAAIO 2°  AYNAMH KAI IZOPPOIIIA
- TO JOPOKTNPLGTIKA TG dVvaung -

To mapandve ctotyeia, Tov aPopovV T dVVAY, Eival amapaitnTo, oEov
Ao Oa givan ta amoteAéopota TG dVVOUNG, 6Tay vt acknbel oto onueio
A MM (ewodva 2.2), kor GAha, 6ty ot duvapelg acknBodv Onmg deiyvel 1
gwova 2.3.

Ewova 2.3
ATOTELEOPOTO SVUVANEOV
avaroyo pe T 01e00vven Kat pe T Qopd TOVG

Etvai, emopévmg, poavepd 6t 1) dOvaun ivol otovospotiko péysdog.

v mopakdTo ewovo 2.4 n dvvoun aokeitatl oto onpeio O tov Payoviov.
To onpeio O delyvel To onpeio epapproyng TG SLVOUNG, EVD TO d1AVVGHA dEl-
yveL T 01evduven Kot T Popd TG SLVOUNG.

Ewoéva 2.4
Advapn n omoia ackeiton o€ faydvi

27



KE®AAAIO 2°  AYNAMH KAI IZOPPOITIA
- TO YOPOUKTNPLOTIKA TS dOvaung -

Ewova 2.5
AmoTeLéORATO HVVOUNG GTO GNUEID TOV
OOKEITOL

Acg mapoTnpicovLE OGS Kdmotla dio-
(POPA G TPOG TO. OMOTEAEGLOTO TG EML-
dpaong piag dSvvaung oTig eioveg 2.5 Kot
2.6.

Ymépyovv MEPUITOGELS GTIC OmOieg
po duvapn pmwopet va, petapephet amod to
onueio Tov ackeitol o€ Eva GALO onueio,
610 omoto Béhovpe va emdpacovpe (T.y.
N e&doknon dvvaung pe  Pondeta evog
GYOW100).

Tétown mepintwon epeoavifetor otV
gwova 2.6, 6mov N emidpoon g dvVa-
ung F petapépeton amd to onpeio A oto
omuo X.

Ag mpocééovpe
Movadeg ovvaung

Ewova 2.6
"Eppeca anoteréopata ovvaung

H poviéoa pétpnong g ovvoung givai to 1 Newton 1 IN.
AlAeg povadeg uétpnong s ovvoung ivar to 1p, to 1kp xor to 1Mp.

2Yé0ELG TOV GOVOEOVY TIG HOVADES OUVAUNG:

1kp=981IN
1 kp=1000p
1 Mp = 1000 kp.

INo va égovpe o 16éa yuoo v taén peyéboug g povadog 1N, Oa mpémet
va vroAoyicovpe T SVVOUN TOV GOKEL TO GCOUO HOG GTO TATOUO. AV, .Y,
KAmolog etvat 56 kild, ToTe -0v gival 0pO10¢ Kot dev KpaTdeL KATI- TO GO
Tov aokel 0to ThTwpo Svvaun tepimov S60N, av eivar 60 KiAd, aokel dHvoun
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KE®AAAIO 2°  AYNAMH KAI IZOPPOIIIA
- duvapsig ETePNS KoL dVuvapels and andcTac -

600N, av givar 90 kihd, ackel dovaun 900N. Xty eikdva 2.7 UTopovue vo.
doUE TO EVOEIKTIKO LEYEDOG TV SUVALE®DY TOV OVOTTUGGOVIOL G KATOLES
KoOMNUEPIVES SPAGTNPLOTNTEG, G AOANUATO KOl GE TEYVOAOYIKES EQPOUPLOYES.

Ewova 2.7
Evogiktiki i) o1d@opmv dvvapemv

2.3 Avvapeis emaeng Kol 0VVApRELS 00 0T0GTUGT)

e o aiBovoa ddackariog o kabnynmg td omd Tovg pabntég va ypd-
YOLV G £va Y0PTi TEVTE TPOTAGELG, TTOV VO TEPLEYOVV TN AEEN “Ovvaun”. Me-
PIKEG amd TIG TPOTAGELG QVTES YPAPTNKAY GTOV Tivake Kot eivot ot eENg:

1. O tepuoropilarag édiwle tn umdia pe dovoum.

2. To Piflrio mépter oo maTwUO, ETELON AOKNOE 1 YN [0 OOVOUN TAV® TOD.

3. To avtokivyTO GTOUGTHOE, OTOV O 0ONYOS TATHOE PPEVO KAl GPYIoE VO. ETLOPO. N
ovvoun g tpipng.

4. Teviwaoe pe ovvaun to 10éo Kal 10 PELOG EPVYE LOKPIA.

210 téA0G o1 pantéc kKatén&av pe 1 Ponbeia Tov Kabnynt ot TOpO-
KéT® cvoumepdcpOTOL:

® Y10 TPAOTO, TPITO KOt TETOPTO O TO TOPATAVED TOPAOEIYUATO O dVVE-
HLELS 0LOKOVVTOL 07T0 TO £VO GONA 6TO AALO, ETELDT] TO CONATO EPYOVTOL O
apeon ema@n. Ot duvdpelg avtég ovoudloviol SVVAUELS ETAPNC.

Mopadeiypato Suvapemv exapng Egovpe oty euKova 2.8
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KE®AAAIO 2°  AYNAMH KAI IZOPPOITIA
- dUVapELS ETAPNS KOL dVVARELS o amdcTUGT -

Ewova 2.8
Avvapels eropng

® 270 4gVTEPO OO TO TOPATAV®D TOUPUIEIYIATA PAETOVIE OTL TO VO GO
(n I'm) aokel oto Ao (oto BipAiio) dvvaun and andotact. Ot SLVALELS AVTEG
opeilovtal 6€ KAmoLo 1310TNTA TOV COUATOV Kot eppaviloviat, otav fpedovv
G€ KOTAAANAO Ydpo, 0 omoiog ovoudletol wedio. Zvykekpyéva, eEortiog g
palac mov €xet éva copa déxeTat fapuvtikég dvvdperg oto medio Papvn-
Tag e&oitiog Tov POPTIoV | TOV NAEKTPOURAYVIITIKAOV IO10THTOV TOL UTOPEl
Vo £YOVV KATO10. CAOUOTO OEXOVTAL NAEKTPOGTOUTIKES 1] NAEKTPORAYVITIKESG
dvvapeis and ta avtictoyo nedio. [apadetypota tétotwv dvvipemv Egovpe
otV €Kova 2.9.

Ewova 2.9
Avvapels mediov

Ag ovumepdavoopue

1o O dvvapelg aokoOvToL 6T0 CONOTO £ITE €€ EMAPNG EiTE OO OMOGTUGT.

20 O dvvapelg aokoOvTal gite 0d Epyvyo gite amod GYVYo CONATA.

30 ’Evo copa 0éyeTal 160€g Ovvapels 6ca eival To cOpaTo pe o omoia £p-
YETOL 6E EMAPT, KO EMAAEOV TOGEG duvapels 6oa givan Ta media péca
ota omoia PpickeTan.
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KE®AAAIO 2°  AYNAMH KAI IZOPPOIIIA
- duvapsig ETePNS KoL dVuvapels and andcTac -

Ag oyedrdoovpe dVVANELS

T'o va un oyedtdlovpie Tig duvapels Onwe ta BEAN TV Ivatdvev kovnydy,
Oa Tpémel va £YOVLE VITOYT| T TAPOUKATO:

e [Ipw apyicovpe va oyedialovpe kaOe dvvaun 6’ Eva GO0, TPETEL VO,
Bpovue amd moh TpospyeTar KAOE SV N 0Tol0 ACKEITOL TAV® GE OVTO.

® Pewpovpe 0Tl Ta cOUATH oL B eEeTdoOVE Elval OPOYEVT Ko TO Bd-
POG TOVG OGKEITOL OTO YEWUETPIKO KEVTPO TOLG (B pébovpe 611 TO oNueio
avtd Aéyetat KEVTPO Papoug).

® Yyedtdlovpe TO PAPOC TOV GMUATOC TAVTOTE KATAKOPLOAL.

® O1 dUVALELG TOV OIGKOVVTAL OO TOYOUATO Eival KabeTeg o€ avtd, OTav
dev vapyovv TpIPEc.

® O1 dvuvdpelg mov ackovvtal amd vijpato (oyowid) gival Tave oty dtevbuvon
TOV VINLATOV [LE OPEA atd TO GO0 TPOS TO GYOWVI.
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KE®AAAIO 2° AYNAMH KAI IZOPPOIIIA
- 1] dVvapn Kol 01 KATAGTAGELS TNG VANG -

e O1 duvdipelg mov ackovvTol amd ofeio auyun sivol kdBeTeg oV EMEA-
VELOL TOV CAONOTOG 6TO oNUeio Emaenc.

2.4 H 6vvapun Kot o1 Kataotdoelg s OAng

To vVAIKG GOUATE TTOV GUVOVTAUE YOP® HOG ERPavVIiOVTOL GE TPEIS KLPIMOG
KOTOOTAGELS: GTEPEN - VYPN - AEPLA.

To vypa Ko To aépla copaTo ovoudloviot Kot pevoTd.

Yruepa eval YvooTo 0Tt LITEPYoVV Kot GAAES KATAGTAGELS TNG VANG, OTMG
7.Y. TO whdopo. (BA. keo. 7).

INo va epumvedovy T KATAGTAGELS TOV COUATMOV, Ol ETIGTIUOVES ENTVO-
noav 1o e&Ng poviého: Osmpnoav Ot To ATopa Kot To HoOPl, o T omoia
OTOTELOVVTOL TO, VAIKG GOUOTA, LOloVV e PIKPEG opatplkég pmdAeg. Meta-
&0 TV pHopiov N TOV 0TOUOV 0oKOUVTOL SLUVALELS Tediov. E&attiag avtdv tov
SVVALE®MY TO LOPLO KO TO ATOO £pYOVTOL KOVTA TO £va 610 dAL0. Otav dpmg
TO LOPLOL 1) TO, ATOUO TANGLAGOVV GE KATO OmOGTAG, Ol SLVANELS AVTEG Yi-
VOVTOL OTMOTIKES. Me TNV eMiOPaCT AOUTOV TOV OPYIKAOV EAKTIKGV SUVALEDY
KOl GTN GUVEXELN TV OTOS0TIKOV HEAETOVTOL Ol KOTAGTAGELS TNG VANG.

Ewova 2.10
EAxTiKéS KO 0TOOTIKEG dVVANELS HETOED TOV HopPieY

(Eivor mpopavig 0Tt 01 Topamave IKOVES amoTEAODY ueyeboouévy avamo-
PLOTOCH TWV 000 ATOUWY).
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KE®AAAIO 2°  AYNAMH KAI IZOPPOIIIA
-1 6Vvaun Kol 01 KOTOGTAGELS TNG VANG -

Ot ehkTiKEG duvapelg HETaED TV popiov 1 TV atouwv ovoudlovtol v-
vapeig ovvoyng, 6tav acKoVVTIOL GE HOPLO. 1] ATORE TOV i610V CORATOG, T.Y.
petaéd tov popimv tov mayov. Ot duvapel Tov aoKobvtol HETOED popimv
1N 0TOPOV JLHPOPETIKAV GOUATMV ovoudlovTol OUVANELS GUVAQELDG, TT.Y.
TOV Tivaka Kot TG KIoAiag, 0tav Ypaeovpe otov mtivaka. Ot Suvapelg cuva-
oG eEopTMVTOL 0o TO (EVYOC TOV COUATMV LETAED TOV OTOIMV UGKOVVTAL.

Ewova 2.11
Awdtaén Tov popiov
Tov H,O ctov mayo
(kKT TEpA TS EIKOVOG),
670 vePO (neoaio THNE)
KOl 6TOVG VOPATHOVS
(Gvo TpMpo)

To péyebog TV duvapewv cuvoyng Yo Kabe copo petafdiietal, 6TV
oavtd petafaivel omd ™ pio Katdotaon oty GAAY.

2UYKEKPIUEVA, GE EVOL KOULATL TAYOL 01 QUVALELS GLVOYNG ival TOAD Le-
YAAEG KO ALTO TO SLOMIOTMOVEL KAVELS, OTAV TPOSTADEL Vo GTTACEL £VOL TOYAKL.
Ot dvvdpelg cuvoyng elvatl ToAD pKpPOTEPES, OTAV TO TTAYAKL AMGCEL, CAAA
0Vo1oTIKG cuveyilovv Vo VITEPYOVV, CPOL T HOPL TOL VEPOD PBpickovTat
7oA 10 €va Kovtd oto dAro. Otov 1o vepod efotuotel kat onpovpyndovv ot
vopatuoi, avtoi katevhHvovtal Ge OAO TO YDOPO, ETELON Ol SOLVAUELS HETAED
TOV LOPimV TOVG ivot UNOaUIVEC.

E&atiog tov dtopopeTiko peyEBouvg Tv SLUVALE®Y GUVOYNS TA LOPLOL TOV
OTEPEDMV COUATMV £YOVV GLUYKEKPIUEVEG BECELS, AV KOl TAAAVTMVOVTOL YOP®
oo QUTEG, EVO TO, LOPLO TOV VYPDV KOl TOV 0PIV COUATOV (PEVOTMOV) Ki-
VOUVTaL EDKOAN TO £VOL G GYEGN UE TO GALO.
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KE®AAAIO 2° AYNAMH KAI IZOPPOIIIA
- 1] dVvapn Kol 01 KATAGTAGELS TNG VANG -

Ewova 2.12
H d1Gtaén tTov popiov 6Tig TPEIS KATAGTAGELS TS VANG

Mo 1o Ad6yo avtd Ta 6TEPEd DePOVVTUL COUOTA TOV £XOVV GOUN Kol
OVYKEKPLUEVO G0, EVO TO PEVOTE OE®POVVTUL CONOTA NE GKAVOVIGTT
o). To vypd £yovv KATOO LITOTVLILOON SOUT, YU AVTO EYOVV GLYKEKPLUEVO
OYKO OAAG Oyl oYU, CPOV TAiPVOLV TO GYNLLE TOL dOYEIOL TTOV TO TEPLEYEL.
To aépra £yovv TéAEI0 EXAENYT) SOUNG KOt Y1’ ALTO 0 OYKOG TOVG EE0PTATOL OLTTO
TO (PO TOL TOVG dratifeTa.

Ewova 2.13
Kwvnioeig Tov popiov ota pevotd: (o) o€ vypd, (B) o aépro

H ovunepipopd 1@V VAMKOV GOUATOV, 1| 00U, 1| AVTOYT| KOl TO GYNLQ
TOVG, OVAAOYQ LE TNV ETLOPOCT) SLAPOP®V SVVAIE®V, TOPOLGLALEL LEYIAO EV-
dtapépov. Xta Oépata avtd Oa yivel avapopd 6To KePAANL0 7 Kot GE avTioTOl-
X0 KEPAAOLO TOV LOONUATOV EI0TKOTNTOG,
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KE®AAAIO 2°

AYNAMH KAI IZXOPPOIIIA

-1 évvapn g atia rapapdpemong -

2.5 H dvvopn og artio wapapdpemons - Nopog Hooke

IMpo pag vedpyovv d1GPopo cOUATO, TO OToio LE TNV emidpacn dvvd-
HE®V UTOPOHV Vo EMUNKLVOOHV, Vo GLGTEP®OOVY 1 YEVIKOTEPO VAL TOPOL-
popembovv. Xe oplopéva amd aLTE TO. GTEPER GMUOTO Ol TOPULOPPADCELG
eCapavifovtal, 6tav Tadoovy ot dVVALELS oL TIg TpokdAiesav. Ta copata

ovtd yopaxtnpilovtal ®g eracTI-
KO 6OpOTE, VO 0vTicTolKo Ol
TOPALOPPDOGELS TOL VPIoTOVTOL
e€attiag tv duvauewnv ovoualo-
VIOl ELUGTIKEG TOPUNOPPDGELS.

Avtifeta, To cOpoTo To omoin
dev Eavamaipvouv 10 apykod oyn-
Lo, TOVG, POV TUPULOPP®OOVY
ond TV enidpaocn g dHvaung,
ovopdlovrol mAacTiKG (U €ho-
oTIKG) copota. ‘Eva mwapddery-
po pn €A0oTIKOD COUOTOG lval
N mTAaotelivn ) ot pafdot amd po-
AvPoo. Tpaypati, av ackndel o
dvvoun og po LoAvovn papdo,
N papdoc Ba mapopopewbet Kot 1o
anotélecpo avtd Bo mopapeivel
Ko HETA TNV TOHoN TG SVVOUNG.
EXootikég mapopopemaoelg ivar m
gmuKuvon N N cvonelipmon vog
ehatnpiov amd YaAvPdWVO cvp-
po (ewova 2.14), n otpéyn evog
GUPLOTOG 1), TEAOG, 1| KA LULOG
papdov amd ydAvPa 1 and Koov-
To00K (g1Kdva 2.15).

Ol €MUGTIKEG TOPAUOPPDCELS
glval TapodIKEG, 0TV Ol SLVAUELS
OV OOKOVVTOL GTO GOHOTO OgV
vrepPaivouv éva opiopévo 6pio,
70 omoio ovopdaletol 6pLo ELAGTL-
KOTNTOC,

Ewoéva 2.14
H emypikoven kot 1 cvengipoon
gvlg ehatnpiov

Ewoéva 2.15

H otpéyn ko n képyn pag papoov

ALOTGTAOVETOL TEPOUATIKE OTL Y10 TO. EAACTIKO CAONATA 1GYVEL 0 VOpROG
10v Hooke (Xovk), cOpowva e Tov onoio:

O1 £AAOTIKES TAPAUPOPPDGEIS TOV CTEPEDY CWUATOV EIVAL AVILOYES UE

TIS QUTIES TTOV TIG TTPOKALOVY.
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KE®AAAIO 2°  AYNAMH KAI IZOPPOITIA
-1 dvvapn og amtio Tapapdpem®ong -

O Ayylog pvcikog Robert Hooke (1635-1703) katéin&e 6TovV mOpamivem
vopo votepa Ao TEWPAUOTIKEG Sladikacies. Alumiotwoe, ooy, 0Tt petaln
g 6VVaUNG TOV AGKEITOL G £VO EAATNPLO KO TNG EXUNKLVONG N TG GVOTEL-
pmong mov Tabaivel To ehotplo e&ontiog Tng SVVOUNG AVTNG LoYDEL pia oYEoN

avaAoyiog, 6mwoe eaivetal otny ekova 2.16. Xvlnmote v!

Ewova 2.16
XTIG EMIGTIKES TO.POUOPPACELS TOV COUITOV
1 ETPNKVVOT) EivaL VAA0YY PE TN OUVOUT TOV TV TPOKAAEL

H oyéon avt) g avaroyiog petahd dvvaung Kot Topapopeoong Uropet

va omodolel og e&Ng:

F=k-x

omov F glvar n dOvapn mov aoK-
Onke otO EAOTAPLO KOL TN UETPALLE
LLE TN HOVAdOL LETPTONC TNG OVVOUNG
to IN, x gival n Topapdpemo™n Tov
elatnplov, TOL TN METPApE GE m,
cm, mm, gve o wapdyovtag k ovo-
paleton otabepd Tov ghatnpiov.
Onog mpokdmtet amd T oyéon:

N povéda ™ oto S.I. eitvor N/m.

Ewéva 2.17
XopoktnpreTiki ehatnpiov
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KE®AAAIO 2°  AYNAMH KAI IZOPPOIIIA
-1 dVvapn ®g arTio TAPAPNOPPMOGNG -

H otabepd tov elatnpiov, | omoia eival yvoot Kol ¢ 6KANPOTNTA TOV
ghatnpiov, eoptdTol amd T VG TOL GUPLOTOC OO TO OTOI0 £ival KT~
GKEVOCUEVO TO EAOTIPLO KOL OO TO, YEMUETPIKE YOPOKTIPIOTIKA TOV (OVTL-
GTPOPMOS OVAAOYT LE TO aPYLKO | PVOIKO PNKOG TOL EANTNPIOV KOt ovaAoyn
pe 1o euPaddv dotoung A Tov GUPUATOS).

Av o¢ éva cuotnua a&ovav XOy Tomobeticovpe 6To X-AE0vVa TIG TIES TNG
dvvaung F mov aokobpe o€ évo eAaTplo, EVO TIG AVTIGTO(EG EMUNKOVGELG X
7OV VPIGTOTOL TO EAATNPLO TIG TOTODETHGOVE GTO Y-GEOVA, TOTE TPOKVTTEL
&va SLAypaLLLeL, TO 0010 OVOUALETAL YOPUKTNPLOTIKT (KOUTOAN) TOV EAOTY-
piov (ewodva 2.17).

H «\ion A tov guBoypoppov tpunqpotog OA oyetiletot Le To HETPO TG OTO-
Bepdc tov ehatnpiov k, d161t

=2
F K

H ¢puowm onuoacio g kAiong g YopaktpioTikig Tov glotnpiov gival
OTL ekPpalel To TOG0 GKANPO N Lodakd givar Eva EAaTPLO.

Yuykekpyéva, peyain kiion A onpaivel poiokéd rotnplo Kot ovticTpo-
oo (yori;).

Orav n dOvaun mov aockeitor 6to eAatnpro e&akorovdel va avéavetar, dt-
OMIGTAOVOVLE OTL amd kAol Tun duvaung Fu kot méve 1 empmkouven tovet
va givar avdrioyn pe ) dvvaun. H yapaxmpiotikn tov ehatnpiov amd gvbeia
petatpénetol oe Kapmdn (tuiua Al' tov dwaypappartog 2.17). To yopaktnpt-
oTiKO avtd Levyog TimV (Fa, X,) Y100 KGO elatipro ovoudletal 6plo ELaGTL-
KOTNTOG. MeTd 10 Op1o EAUGTIKOTNTAG 1 EXUAKVVGT OVOUALETOL TAAGTIKNY
Kot pmopet va, 0dnynoet o Opavon.

Ac acknoovpe o€ €va ehotnpro e epPadov dtatoung A po duvoun F tétoa,
®OTE TO EAATIPLO VoL Komel. MTopovLE Vo SLOMIGTOGOLVLE OTL, Yl VO, KOTEL TO
GVPa EVOC dALOL ehatnpiov amd TO 1010 VAIKO 0AAG e dSumAdota dtoTopn| (2A),
0o mpémel va acknoovpe dumAdota duvaun (2F). Avtd deiyvel 0Tt to guPoadov
SLOTOUNG TOV GUPUATOC EIVOL YOPAKTNPLOTIKY TOPAUETPOG TNG Opavong Tov.

To otafepd mnhiko g dSVVAUNG TOV ACKEITOL GE £V EAUGTIKO VAIKO, TT.Y.
o€ éva GUPLO, Yo Vo KOTEL, TPOG TN SloTopr Tov Aéyetal 6pro Opadong Tov
VAKOV. Mepikd mopadetylato VAIKOV Kot To. ovTioTtotyo opto Opadong ava-
YPAPOVTOL GTOV TaPOaKAT® Tivaka 2.1.

MMivoxoeg 2.1 Opro Opavone Yo yvoota vAKa

Yhko ‘Opro Opavong (kp/cm?)
Koovtoodk 200
MoivBdog 200

XaAkog 3000
Xdaropoag 5000

XdAvPag aplotng moldTnTog 25000
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KE®AAAIO 2°  AYNAMH KAI IZOPPOITIA
-1 dvvapn og amtio Tapapdpem®ong -

Ag gpevvijoovpue

‘Eva ehatpro* pe v enidopaon pog 60-
vaung 100p (dvo Bapn tov S0p) empunkdve-
Tol Kotd X cm (ewova 2.18a). Bpeite moon
elval avt) 1 empunkovveon; [1éco Ba emyun-
Kuvlei To eatipro, av 1 dHvaun tov 100 p
acknOei:

o) 0TO TEAOG EVOG OEVTEPOV OLLOLOV EANITN-
pilov, TOV CLVOEETAL LLE TO TPADTO OTWC PAiveE-
TotL 6TV ewova 2,180,

B) oto cuoTnua eAaTNPi®Y TOV PaiveTo
otV gwdva 2.18y;

2 TO10. GLUTEPACLLATO KOTOANYETE;

Ewova 2.18
ZVoTHO EAATPIOV

Ag €QUpULOGOVUE TO TAPATAVED

1o Mopaderypa

O mivakag mov akolovbel deiyvel Tig emunKvVeels mov tabaivel Eva gho-
TIHP1O KO TIG OVTIGTOXES SUVALLELS TOV TIG TPOKAAESAV:

Abvapn oe N 1 2 3 4

Empnrovon ce cm 4 8 12 16

a. Na topactadel ypagikd 1 60vaun mov aoKeIToL GTo EAATHPLO GE GLVEP-
TNOM L€ TNV EMKVVOT] TOV.

B. Me ) BonBela tov drorypap-
Lotog mov Bo KATAGKEVAGOVLLE VO
Bpebet:

e H emyumkouvon mov mpokoaiet
oto ghatnpro dvvaun F=2,5N.

e H dbvaun mov mpokdiece
gmunkovon 14cm.

v. IToon eivor  otabepd Tov
glatnpiov;

Amo to dedopéva Tov mivoKo

KOTOOKEVALOVIE TO  SLAYpOLLLOL ~ Ewdva 2.19
F-x ¢ edvog 2.19. AGypoppo smpfkoveng -
ovvaung o€ EAUTNHPLO.

Me 1 Bondeio evog Pabdporo-
Mpévou yapaka yopilovpe Tov optovVTo Kol TOV KaTaKOPLPO AEove 6€ ioa
LEPT], OIS POAVETOL GTO OLAYPOLLLOL.

* Avti ehatnpiov pmopel va ypnoiponombei éva KoppdaTt AGGTi ov.
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KE®AAAIO 2°  AYNAMH KAI IZOPPOIIIA
- Métpnon dvvapsomv -

Entiéyovpe my. o¢ kKiipoka 1,5 cm/ IN ya tov opilovtio dEova Ox Kot
lcm/Icm yio tov Kotakopveo acova Oy.

Av oand 1o onueio E (2,5N, Ocm) tov Staypappatog Vy®Govpe Kabet,
ot o CLVAVTNGEL TN YOPAKTNPLOTIKY TOV gAatnpiov oto onueio K. Ao to
onpeio K pépovpe mapdAinin mpog tov optlovtio dEova LEYPL VoL GUVAVTHGEL
tov Oy. H tyun 10 em, mov dwPalovpe atov d&ova Oy, elvat 1 empunkovvon
Tov ghatnpiov pe TV emidpacn g dvvaung tov 2,5N.

Me tov 1610 TpOTO TPOKVITEL OTL 1] EXUNKLVGT TV 14 cm TPoKVHTTEL O
dvvaun 3,5N.

TN va Bpovue tn otabepd tov glhatnpiov, emdéyovpe Eva Levydpt TYHOV
amo tov mivaka, w.y. 4N, 16cm, kot avtikadietovue otov tomo 2.1,

F=k. x 1 k=0,25N/cm.

20 Hopaderypa

210 OmAovo Oidypappa ot yo-
POKTNPLIOTIKES O, B, Y €(OVV TPOKV-
yeL and Tpio. S10POoPETIKA EANTHPLO.
ITowo elatnplo €ivol To To GKANPO
Kot oo 1o 1o poAakd; [og Oa to
SOTIGTOCOVLE;

TN va yapaxtnpicovpe éva glo-
AP0 O HOAOKO GE GYECN HE €val
GAAo, apkel Vo OLOTICTOGOVLE TTLO
oamd To dVO EANTNPLO ETLUNKOVETOL
TEPLGGOTEPO UE TNV EMIOPACN NG
i0tag ovvaunc. To elatiplo pe
LEYOAVTEPT EMUNKVUVOT YOPOKTN-
piletol g paAako, Ve T0 A0 MG
oxAnpd. E@appoloviog Ta mopamdve SomicTOVETOL OTL 1) GEPE CKANPOTNTAG
v edatnpiov eivat: v, B, a. (Tati;)

2.6 Métpnon Suvauemv pe 10 SVVOUONETPO

O vopog tov Hooke ypiyopa a&lomombnke oty xabnueptvi) TpoKtiKy,
S1OTL amd TIG EANOTIKEC TOPAUOPPDGELG TOV TPOKAAOVV Ol SUVALELS GE EVal
oteped NTAV EVKOAO VAL 001 YNOOVV Ol EMGTUOVEG GE LETPNCELS TOV dVVALLE-
@V QVTOV LE EO1KE OpYOva, TOV OVOUALOVTOL OUVOUOUETPOL.

To, duvaudueTpa amotehovvtal and eratnpla 1 omd eAdopata, cuvnbmg
amd yoAvPa, To 0Tolo VPIGTUVTUL EAACTIKES TOPAUOPPDGELS OO TNV EMIOPaL-
o1 SLVAUE®V.

To cvvnOicpévo dvvapdueTpo (KavTapaKt) OmTOTELEITOL ATO £VO, GELPOEL-
0€g ehatnplo, Tov pumopei va emunkvveTat (eikova 2.20). o oyetikd peydieg
SUVALELS YPNOILOTOOVVTOL SVVAUOUETPO LE ELACUATOL.
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H dbvaun mov ackeitol Tpokaiel smun-
KUVGT) GTO EAATNPLO 1] KA GTO EAOCLLOL.

To dvuvouopetpo ivorl EQOSIOGUEVE e
[ KA YOpaKTNPLOTIKN Yo TO Kabéva.
Ye Olo To OLVOUOUETPO 1) TOPAUOPO®CN
oLVOJSEVETOL e TN peTakivior evog dgikt
névo oy KAipoka,  omoia sivor Badpo-
VOUNUEVN avaroya pe TNV gvotcOncio 1 1e
TNV avToyY| TOV EAATNPIOL 1} TOL EAUCUOTOC.
To SuvapdpeTpa glvar edypnota dpyava pé-
TPNoNG SVVAUE®Y, OAAG dEV EYOVV UEYAAN
axkpipeta.

Ewéva 2.20
To dvvapodpeTpo

2.7 X@aipoto pETPcE®V

Katd ™ pétpnon evég puoikov peyéBovug, m.y. g SOVOUNG, TO OTOTEAE-
OLOTO, KON KO SL0d0Y KOV UETPNCEMV KAT® amd TIS 101G cLVONKES, dla-
@EPOLV UETAED TOVG TAVTOTE, £6TM KOl EAAYIOTO. AVTO OQEILETOL GTO YEYOVOG
otL M akpifeta pe v onoio pmopovpe va peTpioovpe Eva péyebog eEaptdron
a6 TOAAOVG Tapdyoviec. Me tov 6po axpifera evvoodue v andkAion g
TIUNG TTOV TPOEKVYE O TN HETPNON, amd TNV “TPOYUOTIKY™ TN TOV peyé-
Bovg Tov pETPALLE.

BéBara, kaveic 6e yvopilel tnv Tpaypotikn Tiun evog peyébovg, emedn n
pétpnon etvat dadikacio Tov EXEL GYECT| UE TOV TAPATNPNTY, LE TO OPYOVO
Kol LE TN HEBOOO HETPNONC TOV YPTCLUOTOLEITAL HAAY KOl [l AALOVG eEmTEPL-
KOUG TALPAYOVTES. AVTO TOL EMOIMKETAL G€ KAOE HETPN O™ Elvart 1) €0peCT oG
TIUNG, M OToia Vo €ivait 060 TO SVVATOV UTOAANYUEVT OTTO GOAAUATO, DGTE VO,
nmpoceyyilelt v dyvootn Ty tov peyéboug mov peTplétat.

H dwapopd peta&d g TparyLoTikng TIUAG KO TOV OTOTEAECUOTOS HLOG Hé-
Tpnong ovopaletal o@aipa g pérpnons. H onupoacio g Aééng “opdipa”
dev tavtiletal pe avtv Tov “AdBovs”, amhdg SNADVEL OTL dEV VTLAPYEL OTOAD-
T PefoardtnTa Yo TNV akpifela ToL OTOTEAEGUATOG TG LETPNOTG.

Ta cedApoto avdioya pe TV TPpoéAeven| TOvg Ta dlaKPIVOLLLE GE TVYOid
CPAANOTO KOl OE POVINA 1] GUCTNNOTIKA GOAANOTO.

To Toyaio c@dipata opeilovral GuVHOWOC G TPEIS TAPAYOVTES:

4 GTOV TTAPUTNPNTY], O 0010 KATA TN GTIYUN TNG LETPNONG AOY® EAAENYNC
GLYKEVTIPMOOTG, WYLYOAOYIKNG KATAGTAONG 1 OKATAAANANG O€omg K.T.A.
eKTEAEL EGPAAUEVOVG XEIPIGLOVS

¢ o1V gvacOnGio Tov 0pyavov pETPNONG,

¢ o6& GAlovg eEmTEPIKONG TAPAYOVTEG, T.Y. Beppokpacia, vypacio KTA.

To pévipe | GVETNRATIKGE cPAApaT spEovilovTol ThvTo KaTd T d10dt-
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kacia pétpnons. Emnpedlovy 6UmE To amoTEAEGLO TOV LETPTCEDV KATH TOV
1010 TpOTO LE TOV Omoio To EMNPeALEL KO 1] ATOKAIOT TOV OpYAvOL.

INo mapaderypa, av oe pia Quyaptd m apyikn €voein dev gival undév,
TOTE OAEG O1 PETPNoElg B améyovy g Tparypatikng Tiuns. 'Evag eniong e€o-
TEPIKOG TAPAYOVTAS, T.Y. N VYPOGio N N avemBOUNT Topovcio EVOg poyviTn,
UTOPEL VO TPOKOAEGEL GUGTNUOTIKO GPAALLAL.

I'o va Teplopiotodv Oleg o1 TBAVOTNTEG GLGTNUOTIKOD COAALOTOC, O
TPEMEL VO, SIVETOL TPOGOYT GTNV EMAOYN TOV 0pYAvoL, 6TV 0pb1 yp1oN Tov
K0l GTIG GLUVONKEG TOV ETIKPATOVV GTOV TEPIPAAAOVTA YDPO.

[Ipokepévov va mepropicovpe T TOAVOTNTEG EUPAVIONG EVOS TVYXAIOVL
GOAALOTOC, KOTAPEYYOVLE GTNV EMOVIANYN TOV LETPNCEDV KOl GT] CUVE-
yew viroAoyilovpe ™ péom Tiun Tov peyébovg omd T oyéon:

M

21

omov M;, M, M, ..., My elvar ot d1080y1kéG LeTpioelg Tov peyébovg, Kot
N to mAn00¢ tovg.

Ao 10 amotédespio, Aomdv, Hog oEpdg LETPoemY voAoYileTal 1 pHéom
TN, N omoia Tpoceyyilel Ty Tpaypatiky T Tov peyédovg, v onoia pLot-
K6 8e yvopilovpe. o 1o Adyo avtd 1 péon Tiwy M ovopdletar kot mlave-
TEPN T TOL LeyEBove. [ va TPOsEYYIGOVLE TEPIGGOTEPO TNV TPOYLLATIKN
TN, xpetdletol To amdivuto oedipa (SM) tng Héong TnG.

To amorvto cdipa 6M g péong TiuNG N S1000 KOV LETPTGEDY VTTO-
Aoyileton pe T PonBeta KOTAAANANG LOOMUOTIKNG OXEONG, 1| OTTOl0L TPOKV-
TTEL, 0poVL TpdTa PpeBolv ot dapopés (amokiioelg) Tov My, M,, ... amd
péon tun:

— \2 — \2 —\2
8Mzi\/<Ml_M> +(M, - M) +..4+ (M- M) .
N(N-1)

Yover®g M ayvootn (tpaypotikn) Tiun X* tov petpoduevov peyédoug Ha

Bpioketon otnv mepLoyn:
M=+3M 2.111

1o onpeio avtd Ba mpémet vo TovioTel To €ENG: TOGO 1) PEGT TN OGO Kot
TO COAALLO LETPNOTG TIPETEL:

1o Na €yovv 1o 1010 TAN00G dEKAIIKDY Yneimv.

20 Na cuvodgvovtot amd id1ec Hovadeg HETPNONC.

Ag dovpe éva mapdostypa,

O1 N=10 dadoykéc petpnoeic g pnalog m (g) piog Pidac eivar ot €€ng:

1 2 3 4 5) 6 7 8 9 10
m 95 97 91 101 103 94 96 95 10,0 99
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®élovpe va Tpoceyyicovpe TV TpoyHaTikny T e ualoc g Pidag.
Epyalopaocte wg e&ng:
¢ Bpiokovpe ™ péon tiun tov petpioewv e ™ Pondeio g oyéong 2.1:
W = M, +M, + M, +....+ M 4
N

o 95+9.7+914101+103+9,4+9,6+9,5+10,0+99 97.1
10 10

¢ Bpiokoupe to amdivto opdaipa (SM) amd ™ oyéon 2.11:
Enopévog, coppova pe m oxéon 2.1 n {nrovpevn tun g palog g

SM:i\/(Ml—M)Z+(M2—1\7I)2+...+(MN—1\7I)2

=9,7¢g

N(N-1)

= 10,19

SNz (9,5-9,7)" +(9,7-9,7)" +(9,1-9,7)....+(9,9-9,7)’
T 10(10-1)

Bidag Ba etvon petagp (9,7-0,1)g ko (9,7+0,1)g, dniaon oty mepoyn [9,6-
9,8]g. Enionua Aépe 6t1m {nrovpevn tiun Ppioketor katd peydin mbovotnta
otV mepoyn: (9,7£0,1) g.

Yvyvd eivol TPOKTIKO VO OTIOYVOVUE KOl VO GUUTANPOVOVLE TOV €ENG T~
VoK

N m(g) M -m (g) (M -m)’ (g")
1 9,5 9,7-9,5=10,2 0,04
2 9,7 9,7-9,7=10,0 0,00
3 91 9,7-9,1 = 0,6 0,36
4 10,1 9,7-10,1 =-0,4 0,16
5 10,3 9,7-10,3 =-0,6 0,36
6 9,4 9,7-9,4=0,3 0,09
7 9,6 9,7-9,6 = 0,1 0,01
8 9,5 9,7-9,5=10,2 0,04
9 10,0 9,7-10,0 =-0,3 0,09
10 9,9 9,7-9,9 =-0,2 0,04
ABOpoiopata 97,1¢g 1,19¢
Méon Tipn 9,7¢

Xeaipa +0,1g
Zyrovpevn Tipn 9,7+ 0,1
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EPQTHZXEIX - IPOBAHMATIEMOI - AXKHZEIX

2.1 TMow mapapdpemon YopaKTNpileTal G ELOOCTIKI] KOl TOL0 OOG TAM-
OTIKI|;

2.2 "Eva ghotiplo pe v eniopaocn ovvapeng F empnkoveral katd ova-
oTNIO X. AV 6T0 EAOTI|PLO 0.0KN 0l duthdoia dvvaun, Toon Ba yivern
ETPUKVVGT] TOVL;

2.3 NoyopaxInpiceTe pe X T TUPUKATO TPOTAGELS, AV EIVUL GOOTES, KL
pe A, av givor AavOacuéves, KUl Vo, GLTIOAOYGETE TNV ETLAOYT] GOC.
o. H ocveneipwon evog eratnpiov amod yoAvpa sivol eEhacTtikny.
B. H emymxvvon pog pooBovng pdfoov sivar mAaotiky.
v. Mia ydAkivn papoog etvar mo eAactikn and pa pafdo tov idiov dtuotd-
Ge®V and KAOVTGOVK.

2.4 To oVppa gvog ehatnpiov amd ydrivpa £xel owrrhdoro SLApeTPo oo 10
oVppa evég Ghrov ghatnpiov Tov 1610V VAIKOD Kol pe T0 1010 PKog.
Tote:

a. To TpdTO givar o okAnpo and 1o devTEPO.

B. Exovv m 10100 oKANpOTNTO.

2.5 Tlog 0o yopoxtnpilate £va ELATIPLO TOL 1] JOPUEKTPLOTIKY] TOV £)EL
pKp] Kiion;

o. ZkAnpo.

B. MaAaxo.

2.6 No avo@EépeTe Kol Vo, 6Y0MAGETE 0V0 TUPAOEYpaTO OO TV KO.O1-
REPIV EUTTELPiO GOG:

o. EAACTIKGV Tapapopedceemy.

B. [TAooTIKOV TOPALOPPOCEDV.

2.7 ZopmApOGTE TO KEVE OTIS TAPUKATO TPOTAGELS:

a. Edv éva vikd vrokovel 6to vopo tov Hooke, ot ....ccevvceveceieenicennne, Tov &i-
VOL OVOIRAOYEG LE veeevvrearrreaereerereesereesveesseeans 7101V USRS

B."Eva cvpua, To omoio vrakovel 6to vopo tov Hooke, mapapoppodvetor po-
Vipo, OTav pio SOV TOL OGKEITOL G OUTO EEMEPACEL TO .ovvveenerenreneeee
......................................... Kot Opavetar, 6Tav o duvaun EETEPAGEL TO

2.8 Avo ehatiipra £govv otadepéc k, = 20N/m kor k2 = 2N/cm. Iloro ané T
000 gival To mo okinpo;
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2.9 ’Evo ghatiipro £xer piikog 10 em. Me v gnidpaon prog dvvoung 10N
70 PN Kog Tov yiveral 12,5 cm. [lowe dvvapun Oa yperactel, Yo vo amo-
KT1OEL TO gAaTiplo prjkog 13,5 cm;

2.10 'Evo ghoti]plo emunKOVETOL e TNV €midpoocn puog ovvauns. Eav
N emykovven givor S0mm kot n otaBepd Tov ghatnpiov ivar 100
N/m, téon givar n dVvaun mov tpokdiece TNV empiKovon ovti; Tu
00 ovppei oo ehaTipro, av a.oknBsei 6’ avTd dvvapun 10N;

2.11 Xg éva ghotipro aokeital po ovvapun 8N, owoTe T0 EAATIIPLO ETUN-
KUVETOL 07T6 TO 0pyKO pikos Tov Tov 18cm o€ Tehkd pkog 20,4cm.
a. No Bpeite t ot0bepd ToL €ELatnpiov.
B. Na oyedidoete T YopaKTnPIoTIKY TOV ELOTNPIOV.
v. Na Bpeite amd to Sidypoppa TNy ETUNKLVGT) TOV EAATNPIOV, OTAV GE 0VTO
ackeitor ovvoun 10N,
6. [Toom dvvaun omarteitat, yio vo exunKuvOel To eAatnplo pnéypt ta 25 cm.

2.12 Xtov TopoKATO TIVOKE YPAQTNKAY TO OTOTELEGPATO EVOS TEPANO-

TOG.

Avvapn (N) 0 1 2 3 4 5 6
Mnkog tov glatnpiov (cm) 40 49 58 67 76 88 | 110
Emnynxuvon tov ehatnpiov (cm)

o. No coumAnpwbei o mivakag.

B. Na yivel To S1dypoppior EXUKLUVGTG-OUVOUNG.

v. [Towo @aiveton va givatl To 0p1o ELUGTIKOTNTAG TOL EANTNPIOL;

0. Tt B ovuPel oto ghatnplo, av acknbeil oe avtd dvvaun PeyaAdTEPT TOL
opiov ELAGTIKOTNTAG TOV;
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2.8 XvvOeon dvvapemv

Amo moAEG mepTMOELS TG KaBnuepvng (oNG SOTIGTMVOVE OTL TO d1d-
(opa copATe dEYovVTaL Uic 1) TEPICCOTEPEG OVVALELS, £1TE O10TL EPYOVTOL OE
eMOPN UE GAAO copato ite 510TL Bpiokovtal péco og medio Kol ETOUEVOC
d€xovTal SUVALELG ad 0mTOGTUCT.

Ag TopaTNP|GOVLE TIC TAPOUKAT® TEPMTAOCELS:

Mo pumdio €xel GONVOGEL
oavapeca og dvo Astol doKapLa.
2TV UIiAo 0oKoOVTOL:

a. to Bapog B amd ) I,

B.n 6vvaun K amd to éva

doKapt, Kot

v. M 6bvaun A amd to dAro

doKapt.

210 d0pLEOPO, TOL KIVEITOL
YOpw anod ) I'm, aokeitor poévo
t0 Bapoc B. Aev ackeital Ko-
pio GAAN dvvaun, exeldn avtog
dev EpyeTOl G€ EMAQN LE KOVE-
va AL cOUaL.

210 GOUN X; 0CKOLVTOL TO
Bapog tov B, n dvvaun N and
70 0ploVvTIO EMimedo Kot 1) TAoM
T amd 10 orowi.

210 o0 X, 0oKOOVTOL TO
Bapog B, ko n dvvaun T and
T0 GKOWI.

Ye MOMEG TEPIMTAOCELS [LE-
AETNG G Kivnong N g 1eop-
pomiog €vOG COUATOC OmOL-
TEITOL 1 OVTIKOTAGTOCY] TOV
SVVALE®MY TTOV dEYETOL TO GCOUO Omd pic SVVAuT), TOV UTOPEL VO TPOKOAESEL
Ta i1 amoteAécpata pe exgiva mov Ba Tpokalovoay OAEG oL GAAES SUVAUELS
poli. H dwodwkacio avuti ovopdletor 6vvOeon duvapemy kot £xel TOAAEG TpaL-
KTIKEG EQUPLOYEC.

Ag mpooéCoope
® Tig 1doelg mov aokel Eva okowi € dVO GMUATA, To OToio Elval deUEVAL
OTIG AKPEG TOL, Ba Tic Bewpovpe ioeg.
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Ag pofinpaTticTodpe
Ti 0o cupPel o€ éva copa, T.y.
® 570 KIMOTIO OV GEPVOLV Ta. dVO TALOLEL,
Om®g eaivetor oty gwdva 2.21;

Ewova 2.21
Merokivion Kifotiov

® G670 TTayVidl TOL TO JIEKDIKOLY dVO i~
Ao, OT®G eaivetot oty gwdva 2.22;

Ewéva 2.22
Moo mondi Oa kepdicer;

® GTO TAOI0 TTOV TAEL Y10, PULOVAKNON LE
™ Pondela TV dVO PLUOVAKOV, OTTMG
eaivetal oty swova 2.23;

Ewova 2.23

To kifoto pe v emidpoocn oV VO ; ]
Popoviknon mhoiov

dvvapewv F; kot F,, mov ackovv to 500
TodLd, Kveitatl Tpog v katevbuven tov
0vo ovvapewv. To 1010 amotéreopo Oa
glyape, av avtl Tov ToddV Evag avopag
ackovoe o dvvaun F ion pe to dOpot-
oo TV dvo dvvdapewv F, + F,.

To mayvidr mov dekdikovv ta 600
oud1d e v enidopacmn Tv duvapeny F,
kot F, Ba 10 kepdioet ekeivo 10 Toudi mov
aokel ) peyaldtepn dvvaun F,.

‘Oco Yy T0 whoio mov pvpovAkeiTat
0o kivnbei Tpog o korrevbuven, 1 onoia
0o Bpioketal avdapeso otig kKotevhHvoelg
tov duvapewv T, kot T,, Tov ackobv Ta
500 PLUOVAKA.

To amotéieopa g ovvBeong dvo M
TEPIECOTEPOV duVApe®mV ovopdleTal 6VVIGTAREVY TOV dvvape®v. Ot duvd-
pelg wov avtikodictavtot amd T GLVIGTOUEVT OVOUALOVTOL GCVVICTAGES.
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Av mpoceyyicovpe To 0épa pe andd Madnpotikd, Oa Adyape 6T 1 dSOvoun
glvar dtovuopoTikd péyefog Kot 1GYLOLY OGO AVOPEPULLE Y10 TO SIUVUGUOTIKA
Hey€im oty sloaymyn.

210 Tp®OTO Topadetypa ot duvdpelg F, kat F, elvatl cuyypappukég kot opop-
pomeg Kot Tpootifevral apBuntikd. Eropévog, n cvuvietapévn toug Fod Ha
&xel v 1010 S1evbuvon kot eopd pe tig dvvdpels F; kot Fy, kot to pétpo g
0o TpoxvITEL OO TN GYEON:

Fu.=F+F, (2.2)

XV TepinTmaon mov ot SLVALELS elval TEPLocOTEPES OO dV0 OALG OAEG
GUYYPOULKES Kol OLOPPOTEG 1oYVEL:

Fo. = Fi+ FptFat.. (2.3)

2710 6g0TEPO TTAPAdELY LD, OTTOL Ot duvapels Fy, kan F, etvon cuyypoppukés o
avtippomeg kot 1 Svvaun F, eivar peyaivtepn amd t dvvoun F;, n covietapuévn
TOVG £xeL TNV 1010 S1eHOVVOT LIE TIC GUVICTMOGES KOl pOPA TI POPA TNG LEYOAVTE-
png dvvapng F,. To pétpo e cuvioTapévng TPOKLTTEL OO TN GYEOT:

Fu=F,-F, (2.4)

A&ilel va onpeiwbei 011, 6Tav 30O OVTIPPOTES SLVALELG £YOVV {00 PETPAL, M
GUVIGTOUEVT] TOVG Elval Pnoév.

2tV mepintmon mov ot SuvAauelg lval meplocdTEPES amd Vo abpoilovtan
01 OLOPPOTIEG KOl O1 OVTIPPOTES YOPLOTA, Kol TEAOG BpioKeETOL 1] S10pOPE TOVG,
1 O7oi0. EVO KO 1) TEAIKT GLVIGTOUEVN TNG GUVOEGNC TV SUVAUEDV:

Fo.=(F, +F, + F; +...) - (F,+F,” +F;"+...) (2.5)

To Tpdypoto Opmg dev eival TOGO OAA Y10 TNV EVPECT) TNG GLVIGTAUEVNG
SuVApE®V OV dEV EVAL GUYYPUUUKES, OTWS GTO TOPUTAV®D TOPAOELYLA TNG
pupovAKNoNG Tov mAoiov. ['a To Adyo avTd ag TpocmadNcOvpE VO KAVOVLLE
TO TOPOKAT® TEIPOLLAL:

Ag gpguvijoovpue

Dd1idyvovpe t ddtaén Tov oyfuotog 2.24.

2ty dxpn A tov vijpoatog Torobetodpe dvo Pfapn tov SO0p to Kabéva. Xty
A dxprn B tov viuotog kpepape tpio Bapn tov 50p. Tt mopoatnpovps;

2m ovvéyetla TpocéTovpe Toca Bapn twv SO0p oto onpeio O Tov ViLATOG,
wote va unv Kwvetton tirota. T mapatnpovpe; Ilog to epunvedovyle;

Metpdae ) yovia @, Tov oynuatifovv ta d0o viuata.

Metafdirovpe T yovia Tov d0o vipudtov kot Bpickovpe pe moéca Bapn
UTOPOVLLE VO TETVYOVLLE TO 1010 OMOTEAEGLLOL. L€ TOL0 CUUTEPAGLLOTO KOTOAN-
YOUHE;
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Ewova 2.24
Heipapa pe vijpa kot pe papn.

X1V mepinTmon mov ot d1evbiveelg TV duvapey oynuatifovy yovia ¢,

T6TE M SVVIcTOUEVN £xEL TN dlevBuven Kot T Popd TNg d10y®VIOL TOL TAPUA-
AnAoypdappov mov oynuotifetal amod T 000 GLVIGTMOGEC.

Ewova 2.25
Avvapeig wov oynporilovy yovia

To pétpo g cuvictapévng divetatl amd ) oyéon

F, = JF +F +2FF,00vg (2.6)

Kol 1 katevhuvor| TG amd TV PATTOUEVNC TG YoVviag 0, Tov oynuotilel
GUVICTOPEVT] OUVOUT LE TN [0 CLVIGTOGCO, OTMS PAIVETAL OTNV g1KOvVa, 2.25.

F, nuo

_— (2.7)
F, +F, ovove

€00 =

(H amodeiln e ayéong 2.7 eivol mpooipetii)
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- oOvOeon dvvapsoy -

AG £QUPROGOVNE TO TAPUTAVED

Hapadsrypa

Ye évo oOpo aoKoOVTOL OVo 10€g
KOTA LETPO SLUVALELS, TOV Gynuatilovy
yovia ¢ = 120°. [16on eivar n cuvicTo-
LEVT TV dVO SLVAUEWMV;

o va Bpovpe to pétpo g cuvi-

OTOUEVNG TOV VO dLVALE®V, Ba epap-
poécovpe ) oyéon 2.6:

FoA>=F?2+F2+2F, F,oovp 1
Fo)\®> =F?+ F?+ 2 F Fouv120° A
Fo)? = F*+ F? + 2 F%ouv120° 7
Fol\®=2F?+ 2 F? cuv120° 1
FoA? = 2F? (1 + ovv120°) n

FoA\? = 2F% (1- —) Ko tehkd Fy, =

H d1e00vvon kot n eopd TG GLVIGTAUEVNG TPOKVTTTEL 0td TN oyéom 2.7:

=
g = — L NP A ep = Fnue
F,+F cuve F +Fouvop
Fnul20°

- F + Foouv120°

M (emedn u120°=np60° ko cvv120°= - Guv60°)

el = _ Fou60° KoL TEAMKEL
F - Fouv60°
. BB
S(PGZM:L_L_\/E apae 600

n
H
Q
(=1
=
()
S

<=
|_\

1
I\J\H
N[

O tpOmog aVTOS EMIAVGNS THS AOKNGHS OPOPA. THY EDPETH THS CUVIOTOLLE-
VIS 000 ODVAUEDY TOV GYHUATICOVY YwVvia. 110, TH CUYKEKPLUEVI] OUDS COKH-
01 VIOPYEL KOl GALOS ATAODTTEPOS TPOTOG, O OTOLOG OTOUTEL OTTAES YVOGEIS
Lewuetpiog. As ovlntnbei!
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AYNAMH KAI IZXOPPOIIIA

- avaivon dVvapung 6€ GVVIGTMOGES -

Ag gpgvvijoovpue

Eopappolovpe ta mapomdve yio yovieg: 30°, 45° kot 90°.
€ O, GUUTEPAGLLOTO KOTOUAT YOVLLE;

2.9 Avérvon d0vapng 6€ CVVIGTMOGESG

Ag mpoPinpatiotodpe:

e Zvuyilovpe o ceaipo pe
€va OUVOUOUETPO. XTN GLVEXELN
Balovpe 1 ceaipa va 1Goppo-
TNGEL TAV®O GTO KEKAMUEVO ETi-
€00, OMMG PAIVETAL TNV EKO-
va 2.26. Etvor ot gvoei&elg tov
o000 mepimtOcemV ioeg; Av oyL,
OGS T0 €&NYOVLE;

e ‘Eva «xifdtio Pdpovg
1000N @optdveTan amd 10 dpd-
po cg évo poptnyd pe tm Pon-
Oewo pog Aelog ocavidog, OTMG
paivetor oto oynua 2.27. 'Evag
gpydnc ompmyvel To Kipmtio. H
dvvaun tov gpydtn sivor peyo-
Motepn, ion N LkpdTEPT 0o TOL
1000N;

e 'Eva chpo mpémet va avv-
ymbel pe oyowi, 6mwg paiveTat
6710 oynua 2.28, kol 1 ovvaun
oL omatteitor YU avtd eivor
700N. Ene1om 6pmg évag avipwm-
7og dgv €ival KavOg Vo TO o1-
KAOGEL, 1 avOY®OOoN YiveTol amd
0o avBpodmovg pe 600 Gyowid,
mov oynuatitovv yovia ¢ peta-
& Toug. [16om dOvaun Tpémet va
acknOel and tov Kabéva,
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Ewova 2.26
Iooppomia cpaipog o€ KekMpévo
emingdo

Ewova 2.27
KipoTio poptavetar 6g poptnyo.

Ewéva 2.28
AvVOy o1 6OPOTOG




KE®AAAIO 2°  AYNAMH KAI IZOPPOIIIA
- avaivon dVVauNG 6E GUVIGTAOGES -

Kat otig tpeig mepumrtmoeig n Puoikn divel amaviioelg pe ™ Pondeta g
OvVAAVoIG SVVAUNGS 6E 3V0 GVVICTAGEC.

H 1o cvvnbiopévn nepintwon givar n avéivon d0vaung o€ dvo KAOeTES
ocuviotooes. [ 1o Adyo awtd:

1° Emiéyovton dvo dEoves KaBeTol peta&d TOVG KOl [UE TPOGAVATOAGUO
avaAoyo LE TIG OMALTAGELS TOV TPOoPANpatog. Xuvibmg Tov aova Tavm otov
omoio 1oppomel N KIVEITAL TO CONO TOV OVORALOVE XX, Kol TOV GEoVa Tov
elvan kabetoc otov xx” TOV ovopdlovpe yy'.

2° Bpiokovpe t1g Tpofoiréc g dvvaung F mwéve otovg dEoveg xx” kot yy .
Ot vmoroyiopol Tov pétpov tov dvo duvaunewv F, kot F, eivarl gdbkolot 6
avt v nepintoon: F; = Fouvl, F, = Fnuo.

Ag €QUPUOGOVUE TO TAPATAV®D

‘Eva copa Bpicketol mavo 610
KeEKMUEVO emimedo, OTmG QaiveTal
otnv ewova 2.29. To Bapoc tov
omparog givar 100N. Avaivovpe To
Bapog ce dVO cLVICTOGEG, OCTE M
plo va glvarl kaOet 6to KeKApEVO
enmimedo kol m GAAN vo €xel ™ Ot
€00vvor TV KeEKMUEVOL EMTESOV.
Emiléyovpe tov GEova XX mapih- Ewova 2.29
ANAO LE TO KEKALUEVO EMIMESO KOt I""PP"”“" “"'Wf""@
10V Yy~ KG0£TO 0TO KEKMUEVO emi- 0 KeKMUEVO eninedo
nedo. ZynuatiCoope évo opBoymvio
TapoAANAGYpappo HE dlay®dvio To Bapoc B tov odpoatog kot mAevpéc Tic B,
xat By, mov &tvor ot tpoPoiréc Tov B 6tovg dloves xx” kot yy'.

51



KE®AAAIO 2°  AYNAMH KAI IZOPPOITIA
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O mhevpég B, ko By givat ot cuvictmdoeg tov Bdpovg B, kot ta pétpo toug
Bpiokovtot and T1g oYEcELS:

B,=Bmuwd W B, =Bnu30°® 1§ B,=100- i B, = 50N

N|$‘ N

B,=Bouw® 1 B,=Bow30° 7 B,=100" 1 B, = 86,6N.

To Bapog, Aowmdv, Tov GMOUATOG OVOADONKE e 6O CLVIGTMGES, Ao TIg
omoiec M pio, B,=50N, eivarl mapdAnin oto kekAMpévo eminedo Kot 1 GAAN,
B,=86,6N, kébetn ¢’ 010.

Ag gmexteivovpe

‘Otav o1 duvdpelg Tov aoKoLVTAL GE Vo GOUA Eivol TePlocdTEPES OO dVO,
.y Fi, F, xon Fy, kot 6éhovpe va Bpodpe t cuvietapévn toug, avaldovpe
v KaBe duvapn v 6Toug AEoVeES Kot GUVOETOVLLE TIG GLVIGTMGES TOVG. To
alyefpkd abpoicua tov cvvictwcav Fi,, F,,, Fs mave otov dEova xx” kot
TV 6LVIGTOCOV Fyy, Fy kot Fy mhve otov dlove twv yy” eivar avtictorya:

ZI?x=F‘lx-i-l?2x+F3x

_ (2.10)
XF,=F, +F, +F,

Av cuvBécovpe ta dStavOspoT 213)( Ko Zf?y, Ba Bpodie ™ cvvioTapévn
F,, (1 ZF) tov duvapenv F,, F, kot Fs:

F.'=XF’+XF/ 2.11)

H o&eia yovia 0, mov oynuoatilel n cvvictopuévn pe tov aova Tov XX,
dtvetan amd tov Tomo:

coh= -0 2.12)
*F

X

AG €QUPUOGOVUE TO TAPUTAV®D
2T0V TAGGAAO EVOC YOPAPLOV EivOl OEUEVE TPIOL GYOWVIG, TOV TO, TPOL-

Bovv tpia droya pe dvvdpels F; =100N, F, =100N, F,=75N, dnwg paivetal
oy ewova 2.30. Na Bpebel n cuvieTapévn TV TpLdV SUVALE®V.

52



KE®AAAIO 2°  AYNAMH KAI IZOPPOIIIA
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Ewéva 2.30
ZUVIGTOPEVT] TPLOV OVVAREWY.

Avolvovpe TIG SUVALEIS GE GUVIGTAOGCEG TAV® GTOVS AEOVES XX KOL Yy .

H dbvapn F;: F, = 100N
0

le

F,, =

H dovaun F,:  F,,=-F, cuv60°=-100 - 0,5 = -50N
Fpy=Fmu60° =100 - 0,866 = 86,6N

H dvvaun Fy:  Fy, = F; oov45° =-75-0,707 = -53,02N
Fa =F3mp45°  =-75-0,707 = -53,02N.

‘Etot, n IF, = F, + F, + F,, = 100N - 50N - 53,02N= - 3,02N
kaun  EF,=F, +F, +F, =86,6 N-53,02N=3358N.

H ocvvietapévn Ba &xet pétpo:
F,,” = (ZF,)° + (ZF,)* = (-3,02N)’ + (33,58N)’ fy F?, = 1136,74 N

Ko tedka F,, = 33,72N.

H yovia 6, mov oynuatifel n cvuvictapévn pe tov nudéove Tov ox’,
elvau:

€00 = ¥ f o0 = o0 21119
—_—— & e 5
LS L Y Y.

Amo mivoxeg Tov Mobnpatikov tpokvntel 6t 1 yovia g omoiog 1
epamtopévn wovton pe 11,12 givar ) yovia 6 = 85°.
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- dpdon avridpoon -

2.10 Apaon - Avtidpaon - 30¢ vopog Tov Nevtova

Ot mep1ocoTEPES LEAETEG TOV APOPOVV TIG JLUOIKAGIEG SLEPELVNONG TOV
PLGIKAOV PUIVOUEVAOV GTOV TOLLEN TNS MNyoviKic, Kot Kupimg 1) 16oppoTmtia Kot
N xivnon tov copdtov, facifovrar og Tpia adlopata/vopovs, mov Slathnwoe
o Nevtwvog oto Biiio tov
pe titho “Ot podnuotikég
apyés g dvowng dro-

GO([){(XQ (Philosophical Naturalis
Principia Mathematica).

O 306 vopog tov Nevtm-
va, 1 0AM®G to Tpito a&i-
opo tov Nevtovo, Bondd
GTO VO KOTOVONGEL KAVELG
mv évvola “duvaun”, yU
avtd kot tov eEetalovpe

TPW amd ToLg GAAOVG 600 NEYTOQN (1643-1727)
vouovg. O 3og vouog Pon- Ayyrog noOnpoTIKOS, PUOLKOS
04 610 VO SlOTIGTOGOVE Kol QIA0G0()0G, KadnyNTiS TOV
otTl ps’caéi) oo COUATOV Havemotnpiov Cambridge.
oV OAMAETISPOVV TO Eval Ewijyaye oty @vou
chpa aokel toon dHvopun TOV «OTTELPOCTIKO AOYIGHO»

Kol Ogperhiooce TV KLoouKN

610 A0 chpo 6omn dvva- 2 h
Ko 0vpavio Mnyoaviki.

un oéyetal amd avtd. Ot
000 OVTEG duVAapELS Exovv
160 pétpo aAld avtifetn katevBuvon. Exeivo to omoio dev mpémet va pog dto-
(QEVYEL EIVOL OTL: 01 VO BVTEG OVVARELS HOKOVVTUL O OLOQPOPETIKA CONATA.
Me Al Aoy, ol dSuvAUES ot @Uon Tapovotdloviol Katd (gdyn, to
omoia cuvnBiletal va arokorobvtor g (evyn dpacNS-avTidpaoS.
2ty ewova 2.31 gaivovtat ta amoteléspaTo TG SpAomng Kot TG avtidpa-
ong peta&y Tov 6THAOL KOl TOV V-
TOKLVITOV, OTaV 0 0dNY0G £Y00E TOV
€Leyyo Kol 0ONYNOE TO CVLTOKIVITO
TAvVe® 6TO0 GTOAO.
Ao mopadeiypoto Tov {evyoug
dpdon kail avtidpacn (mov OAoL Ta
éyovpe Pudoel) gival To KOKKIVIGUO
TOV ¥epov M M aicbnon tov TOHVoV,
OTOV YTUTAUE TO ¥EPL WOG, T.X., OTO
Opavio (amotédlespa TG OvVTIOPAOTG

Tov Bpaviov) kat 0 B6pvPog wov Tpo- Ewéva 2.31
épyetor amd to Opavio (amotérecpa Axpaio anoteréopato Tov (evyong
™G 0pAcNG UaG GE VTo). dpdon - avridpaon
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Ag gpevvijeovpue
[Tapte 600 dvvapdueTpa.
TomoBetnote T SuvapdpeTpa OTOS PaiveTat otV gwkdva 2.32.

Ewova 2.32
To Lgvyog dpdon - avTidpac).

Aocknote o SHVOUN 6TO GKPO TOL dEVLTEPOV SLVOUOUETPOV.
[Mota givar 1 évoelén Tov TPAOTOL SVVOAUOUETPOV;

2yeOA0TE TIG OVVALELS T OVO JVVAUOUETPO.

2.g TOL0 CVUTEPUGILO KOTAAYETE;

T'o va katovonocet apykd kdmotog tov 30 vopo tov Nevtmva Kot 6T 6v-
véyela va tov epapuocel, 0o mpénel tpmta amd OAa va Eavabounbei tov tpomo
oYEOOG 0D TV SLVAUEDV.

Ag mpofinpaticTodne

Avyiote évay ehaoTIKO YEPOKO 0OKMOVTOG SVVAELS 0TO dVO GKPa TOV (€1
Kéva 2.33). Tt cvvéyela oxedIdoTE TIG SVVALELS TOV OICKNGOTE GTO YAPOKAL.
Téhog, oyed180TE TIG SVVALEIS TOL JEXTNKOV TAL SAKTVAL GOG amd avTdHV. X
010 GUUTEPOGLLO KATOANYETE;

Ewoéva 2.33

Ti Topatnpeite, av ¥PNOYOTOGATE TOVG dVO OVTIXEPEG KOl TOVS VO
deikteg TV yepLdV cog; 1166eg dVVALEIS 0OKNOGUTE GTO YAPOKO KOl TOGEG
deyOnrote amd ovtoHv;

Ag e€etdoovpe pepikd TaPAOETYNOTA, Y10 VO KATOVOT|GOVLE KAADTEPO TO
a&lopa dpdons-avtiopaong.

O Bopetog TOLOG VOGS paryviTn aokel
pio dvvoun (0pdon) F; wévo otov votio
TOAO TOL 6gvTEPOL payviTh. O vOTI0g
TOAOG TOL JEVTEPOV LOYVITT OOKEL ETi-
ong o dvvoun (avtidpaon) F, mdve
670 POPEL0 TOAO TOV TPAOTOV LOYVTY).

Ot 000 HOyVNTEG UE TNV EMIOPAOT] TOV Ewéva 2.34
duvapemv EAKOVTOL KOl KIVOUVTOL TPOG Apaon-avtidpaon
avtibeteg katevbuvoelg, ewova 2.34. 6g poyviTeg
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O Boapxapng egookel, uécw ToL
oyowiov, pia dvvaun (dpdon) F,
VO 6T 0EGTPOL TG TPOKVUOLNG, E1-
kova 2.35. H déotpa givorl KaAd ote-
pEOUEVT] Kol QUOIKE PéveL axivnt.
H Bapka apyilel va kivelton pe v

emidpaon g dvvaung (avtidpaon) Ewova 2.35
F, mov d&ytmke o Paprdpng amd To {gdyog dpdon - avridpaon
déotpal. 6g sVt PapKag - décTpag

To piro Té@TEL KATO 06 TN PNALG!

H I'n aoket pia dvvaun (dpdon) F; tove
610 unho, ewkova 2.36. H dbvaun avt €xet
d1evbvvon KaTaKOPVPN Kol POPY TPOG TO KE-
vipo O ¢ I'mc. Opoimg to pMAo aokel o
Sovapn (avtidpaon) F, mdve ot I'n. And ta
dvo copoto Kiveiton povo to unro. Foti dev
Kwveltonn I'n;

ZOUQmva pe To VOLO dpaong - avtidpaong
Y100 k4O t€To10 Cevyog duvapewv F, ko F,
Ba 1oyvet:

F, =-F, (2.13)

Ewova 2.36
Apéon - avtidpaocn o I'n ko piro

O1 dvvapels opacns-avTiopacng EYovv:

¢ A0QOPETIKG GNUELD EPUPLOYNG, 0POD OLGKOVVTOL GE OLOPOPETIKG COUATA.
¢ loa pétpa

¢ 1610 d1evBvvon

¢ AvtifBetn @opd.

Ag mpocé&ovpne

Metd v emonuaven 0Tt 1 dpdon Kat 1 avTiopousct aoKoOVTOL GE JaPO-
peTikd cdpato dgv el vonua n epaon:
“n cuvioTapEV] TOV OVVAREMY OPAoTG - avTiopaong eivar ion pe pndév”.
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2.11 Iooppomio cONATOS PE TNV EMIOPACT ONOETITEIDV HOVVANEDV

INa va pekenoovpe Tig cuVONKES KAT® 0o TIG OTOIE EVaL GTEPED GO LGOP-
poTel, Oa apyIGOLLE e TV OTTAY] TEPITTOOT EVOG COUATOS TOL PpicKeTon oKi-
VNTO EMAV® GTO YPAPEIO KO LG UITOANG TTOL €fval akiviTn TEV® GTO TOTM.

v mepinton Tov akivntov com-
patoc e€etdlovpe mOGEC KOl TOEG OL-
VAUELG OEXETOL TO CAOUAL.

210 oo TG €KOVOS 2.37 aoKoL-
VIO dV0 SVVAUELS:

® 10 Pfdpog B, mov opeiretan otnyv
€AEN TNG YNG OTO COUA,

e 1 Sbvaun F, v omoila aockel
TO Ypaelo, MOV elval 6€ EmaPN HE TO
GMLLOL.

Enedn to ooua wsopponel, O mpé-
TEL 1] GLUVIGTOUEVN TOV dVO SLVOAUE®DY
va glvar pndév. Emopévag,

F,, =B -F =0, onote B=F.

O dvvapelg B ko F, ot omoieg £yovv
ioo pétpa, id1a dtevbuvvon kot avtiBen
@opa, ovopdlovratl otn Ouoikn ovtife-
TEG OLVAELS.

Yopnépacpo: Otav o€ éva copo
aokovvVTaL 000 avtifeTeg dOvvapels, To
OO0 LGOPPOTEL.

2xedldoTe TIG SVVAELS TTOVL OEYETOLT
urdio oty gwkova 2.38 kot kataingte
G€ KOTOL0 GUUTEPUGLOL.

Ag peleToOLE TOPO [0 TLO GOV-
Oetn mepintwon, 6mOv Eva ocmp Oé-
YETOL TPELS OUOETIMEDES OLVAUEIS KOl
soppomet.

210 Bapéi g ewdvog 2.39 aoKov-
vtol and TPElg Teyviteg ot duvauelg Fy,
F, ko F3, eved 10 Bapéh pével akivnro,
dnAadn woppomel. Ag dobue TOHGEG dv-
VAUELG O€ETOL TO PopEt.

Onwg kol oty mponyolduevn mepi-
TTOON, 6T0 Papéil aoKOVVIOL Ol dVO
-YVOGTEG TAEOV- KOATOKOPLPES OLVA-
HEewc:

® 10 Bdpoc B and ™ I',

e 1 dvvaun F and to danedo.

Ewéva 2.37
Yopo og TpaméL

Ewoéva 2.38
Mndio o€ TaTONO

Ewéva 2.39
Iooppomio cdOpaTOg
HE TNV ETIOPAGT TOAALDOV dVVAPEDV
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[N 1 0V0o duvdpelg avtéc, mov Exovv TV id1a dievbuvon, oyvet: B=F, apol
10 Bapét 16oppomel WG TPOS TNV Katakdpuen devbuvon.

10 Bapéit ackovvtan emiong ot tpelg opdvtieg dovvauelg Fy, F, kot Fy
amo ta oxowid. Ot dvvdpelg F, kot F, pmopovv va avikatactabody and
cvvictopévn Tovg dSvvapn F ,, omdte oto Papéit ackovvar Tdpo ot Suvapelg
F,,xar n Fs. I'a vo weopponel dpog to Papét, kdto and v enidpacn tov
duvauenv avtav, Oo mpénet ot duvauerg F, ko F; va eivon avtidetec.

YOumEPACHATA:

1° TN vo. 1ooppomel Eva cOP e TNV ETIOPO.CT] TPLOV OPOETITEIMV SLVA-
REMV, O TPETEL 1] GVVIGTAREVY] TOV OVO OVVARE®V Vo givar avTiBeTn pe
™myv Tpitn dvvapun.

2° H 1eMIK1] 6OVIGTAPEVT] TOV TPLAV OVVAUEMV Eival 61 PE pnoév.

Ag mpocéovpe

Amodeikvoetal 0Tt, OTav £va GO
LGOPPOTEL e TNV EMOPACT) TPLDOV OLO-
enimedmv dvvapewv (sikdva 2.40), tote
wyvel N oxéon 2.12 (yvoot| ©g vopog
NUITOVEV), TV omoia pmopeite vo ypn-
GUOTOLEITE GE OVAAOYEC TEPITTMGELS AV-
O1¢ OGKNGEMV.

Ewéva 2.40
Ioopponia TprdV
ONOETITES OV SUVINEDV

F _ KR _F

o

= = (2.12)
npo  nqpf npy

Ag yeVIKEVGOVIE

Xe GAAEG TEPITTMOGELC IGOPPOTLNG COUAT®V LLE TNV EMIOPACT) TOAADY OLLO-
EMIMES®V SLVALEWV UTOPOVLLE VA, TOVLLE OTL:

Av 6€ £va 6O AGKOVVTUL TEPLOCOTEPES UG TPELS ONOETMITEDES OVVE-
HELS KOL TO GO0, LIGOPPOTEL, TOTE 1] GUVIGTOUEVY] OLOV AVTAV TOV dVVA-
pe®v givan ion pe pnoév.

H ocuvOnkn avty ypdoertat:

Fu=0 |
XF=0 1M (2.13)
YF=0kom XF,=0
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I®g Mvovpe 0.0KNGELS LGOPPOTINS COUATOV
[No va emAvBel Eva TpoPAnpa 1coppomiog:
1.

2.

. papovpe T1g 6Y£€0€1g TOV TPOKVTTOVY OO TNV EPUPLOYT TNS GLVON-
. I'pdoovpe 116 6Y€0€1G TOL TPOKLATOLVY OO TNV EPAPLOYN TOL 30V VO-
. Ipapovpe Tig oY€ceIC TOV ATOPPEOLY A0 TO. OESOUEVO TOV TPOPANLLOL-

. Avtikofiotovpe ta cOUPOAN TOV EEICAOGEMY TOV TPOEKLYAV LE aplh-

Yxed1alovTol OAEC 0L SUVALELS TTOV OLGKOVVTOL GTO GMLLO TOV OO0V LLE-
AeTaLE TNV 1GOPPOTia.

Emidéyovpe éva cbotuo opboydviov a&ovov, mive oTovg oroiovg Oa
aVOADGOVE TIG QUVALELS, OV YPELCTEL.

Kng woppomiog XF, = 0 ko XF, = 0.

pov Tov Nevtmva.

TOG IOV UEAETOLLE.

LOVG Kot AOVOLLLE T1G EEICMGELS MG TPOG TOV (yVMOGTO 1) TOVG 0y VAOGTOVG
OV ATELTOVVTOL Ao TO TPOPANLLAL.

AG £@uppOCOVNE TO TOPOUTAVD

1o Mapaderypo.

e ypapeio vdpyovv dvo Pipria, Eva

Ae&ko A ko pio gykvkiomaidelo E, 6mmg
paivetol oTnv KOV

X710 Ae€IKO A ackovvTal:

a. To Bdapog Tov B,;.

B. H dbvopun A, omd v eykvkiomaiosia E.
Ioyvet A, — B, =01 A, =B,.

Xanv gykvkionaiogio E ackodvrou:

a. To Bdapog g B,.

B. H dOvaun A,, mov ackeital omd To ypo-
@&lo e To oTolo £pYETAL GE EMOOT).

v. H dvvapn A,”, mov ackeitor amd 1o Ae-
&6 mg avtidpaon g A, (dpdon).

Ioyoer A, - A,’-B, =0 A, =A," + B,
Ko, eneldn A; = A, (og {evyog dpdong -
avtidpaong) kot A; = B; (Ady® g 1o0p-
pomiag Tov AeEKOV), Ba £xovpe TEMKA OTL
A,=B; +B,.

Y10 ypo@eio ackeitoln dvvaun A,” oo

TNV €YKVKAOTOISELD G avTidpoomn TNG A,.

Ioyoet A,=A," M A,” =B, + B,.
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20 IMopadsrypa

‘Eva copa kpépetor amd to tafdvi pe dvo oyowid, mov oynuotitovv
avtiotoya yovieg 45° kot 30°, 6mmg paiverol oto oynua. To Bapog tov
oopotog eivar 100N, Na Bpebobv ot taceig Ty, T, kot Ts.

270 oNUElO X, GTO 0010 GLVOVIMOVTOL TOL TPLOL VILOTOL, AGKOVVTOL:

o. H obvapn T; omd o vijpa g avtidopaon g T, Tov aoKeitor 6To GoLLo.

H 60voun T; eivor ion pe 1o fApog Tov COUOTOG O1OTL TO GO, 1GOP-
pomel, onAaon XF = 0. Apa T;-B =01 T;" = B. Opwg T; =T, (¢ {ebyog
dpdonc- avtidpacng), kot emopévac T, = B.

B. H téomn tov gvog vipoatog T,

v. H tdon tov dAhov viuatog T,

Avaivovpe tig T, ko T, o€ opfoydvio cvothua a&dvav xOy, Tov onoi-
ov N apyn O TavtileTon pe To onueio :

T, = T,o0v45° Kol Ty, = Tmp4s°
T,, = T,o0v30° Ko T,y = T,nu30°.

A@o0 10 cOL0 10OPPOTEL, 1GYVOLV:
SF,=0 M T,=Ty n T,0,707=T, 0,866 @))
2F,=0 n Ty+T,=B 1 T.,0,707+T,0,5=100 (2).

Avvovpe to chomue tov 6vo eélomcemv (1) kot (2) pe omota uébodo
0élovye.

Ed® ag agaipécovpe T1g e€lomoelg (1) kot (2) katd péA, omote Tpo-
KOTTEL:

T,-0,5+T,:0,866=1001

T, 1,366 =100

T, = 73,206 N ko, 0V 0VIIKOTAGTHGOVHE TV T avt) otV (1), Tpo-
xomtel 6Tt T, = 89,669N.

YVVENMS, Ol TAcelg ot oyowid etvan T, = 89,669 N, T, = 73,206 N kot
T,=100N.
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EPQTHXEIX - IPOBAHMATIXEMOI - AXKHXEIX

2.13 Twti kotd ™ yvopn cag 1 dOvapun givol stavoopotikd péyedoc; Na
avVaQEPETE OVO TOPASELYNOTA TOV VO, VTOGTPILOVY VTN TNV droyn).

2.14 Tlow Kot TN YVOUT GOG EIVOL T JOPUKTPLOTIKG PLOS OVVANUTG;

2.15 Tvovopalovpe:

a. oOvheon dvvapemv

B. ouoviotapévny dvvapewv

Y. GUVIGTAGES SUVANELS;

A®GCTE TOPASELYLOTO Y10 TIG TEPITTMGELS B Kol .

2.16 X710 oyfnuo mov aKOAOLOEL VTAPYOVY VO SVVANELS TOV UGKOVVTAL
o710 onpeio O. [low amd Ta dwavicpata A, B, I, A givar 1 ovvietapé-
V1] TOV 600 OVVALEMV;

2.17 Ilow dwdKacio akorLoVOEITOL, Y10, VO, TPOGOLOPLOTEL 1] CLVIGTOUE-
V1] TOV SOVVAPEDV TTOV AGKOVVTUL O £Va 6ONA; ApLON6oTE Kol TEPL-
vpayte Prpo fripa To dS1aQopa 6TdoLO.

2.18 Na BpeBei n ovvieTapévn 600 dvvapemyv, ot omoies £x0vV Koo o1)-
peio gpappoyng, pétpa 3N kot 4N avriotoryo kol oynpartitovv yo-
via:

a. 0 B.60° v.90° 5. 180°

2.19 Nao BpeBei n ovvieTapévy (LéETPo Kot d1evOvven) TOV TAPUKATO OV-
vapemv:
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2.20 No oopminpo0Boiv Ta KEVE 6TIG TAPUIKATO TPOTAGELS:

a. Ot duvapelg eival S1ovOGLOTUCG LEYEDMN, SLOTL EOVV ..evvvverereeeieeeierereenens Ko
.............................. KO TTPOGTIOEVTOL oo

B. Zvviotapévn dvo N TEPIGGOTEPMOV JVVALEMY Elval 1) SVVALY TOL TPOKAAEL

v.'Eva oo 16oppomel e v enidpooT) POV SVVAUEDY, OTAV ................

0. Zoppwva pe tov 30 vopo tov Nevtova ot dvvapelg epeavifovrot
.............................. KOL EXOUV eneveees HETPOL, wenveenieenieanieeneenneennn. O1EDOVVON,

.............................. QPOPBLy weevveeeveenreeenienne... ONUETO EQAPLLOYTG.

2.21 No oyed1doeTe TIG OUVANELS TOV UGKOVVTUL GTO. TUPUKATO CONUTA:

2.22 No g€gtaoete av givar dOuvatov pe Tn ovvleon 600 ovvape®V pe pé-
Tpo F;, = 3N kor F, = 4N va Bpebei cvvietapévn, mov va £xel pétpo:

a. IN

B. 5N

v. 12N

5. 7N

€. 0,5N

Emiong, va oyedidoete T1g duvauelg o€ Kabe mepintmon.

2.23 T ovopdlovope avdivon SVVOUNS 6E VO GUVIGTAOGES KOl GE TOLES
TEPINTAGELS YPELOLETAL 1] AVAAVGT PLOS HVVOUNSS

2.24 Na avoiv0ei puo dvvapn 12N o€ 800 opBoydvies cVVIGTOGES, £TOL
0ot 1 pio oné avtég va oynuotitel yovia 30° pe tn ovvapun.

2.25 Ilow givor n 6uvON KN Looppomiag EVOg GONATOG, 6TAV dEYETUL:
a. 600 duvapelg

B. Tpeig duvapelg

Y. TOAAEC SuVAELS;

2.26 Tpelg SVVANELS TOV GOKOVVTOL TAVM G VU CONA OPUEATE®V O10-
otdosmv Ppickovral o€ 16oppomio. Ackovpe drieg 000 dvvApELS
TAVO 6TO GO, KUl TO GONC LGOPPOTEL KOL TAAL

T propeite va meite Yo TIg 000 emMmPOodeTES AVTEG duvApELS;
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2.27 H petoilxin c@aipa icop-
pomei kKo vwooTpileTal
pe éva petaiiko payiova
Y éno¢ gaivetal 6to oyn-
pa. To dwdypappa deiyver
TIG OVVAUELS OV OAGKOV-
vtor ot o@aipa. Iowa (0
ToES) amé T aKOLoVOES
Y £GELS 16YVOVV;
a)T°=B°+F* B)B=Tnuo y)F=Touvd J5)B=Fepd &)B+F+T=0

2.28 Avo ovvaueig F1 kot F, oynpatifovy yovia 60°. To pétpo g covi-
oTaPEVIG TOVG Eivan:
a. Too pe to dBpotopa tov pétpev Tov 600 dvvipewv: F =F, + F,.
B. MeyoAvtepo and 10 A0poicpHa TV HETPOV TV dV0 SUVAUEDV:

F>F, +F,.
v. Mukpdtepo amod to abpoispe tov PETpmv tv 6vo dvvauemv: F <F, + F,.
ITow amd T mopamdvm TPOTAGELS Eival GMGTN;

2.29 "Eva copo 1eopponel mave og £vo kekMpévo eminedo. [owo amd ta
TOPOKATO CYNNOTA OEIYVEL 6MGTA TIS OVVANELS TOV UGKOVVTOL GTO
ocONA;

2.30 To Papog evog avBpdmov givar 660N. I1éon dvvaun aokei o avOpo-
O TAVO 6TN| Y1, OTOV GTEKETUL 6€ OPLLOVTIO £60(POGC;

2.31 Tpeg dvvapeig égovv pétpa 10N, 20N kor 30N kor oynpartiovv ava
0v0 yovia 120°.
Noa Bpebei  cvvietapévny dvvapun.

2.32 'Evo. copa Bapovg B = 10N ov-
vykpoateitar pe ™ Pondsra TpLOV
VIUATOV 0TOS QUIVETUL 6GTO G-
pa. Ta vijpoata oynpotilovv yovieg
30° pe v opogn. Na oyedraoTovV
0LEG 01 OLVANLELS TOV (LOKOVVTUL GTO
onueio O KoL 6TO GORO KOL VO VTTO-
AoY10TOUV TO. HETPO TOVC,
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2.33 H c@aipa oto dimhavo oyquo £xet
Bapoc B = 18N. H copaipa wcoppo-
nel pe 1 Pondsra evog vijpartoc.
II6on €ivar n Taon tov opridvriov
VI|LOTOS KOl OGN OOvaun aokel
10 eminedo o1 opaipa; Tpifég dev
VRLAPYOLV.

2.34 M. prdro Bapovg B = 120N ko
ol péTpov 0 = 6 cm gival depévn e
vijpe pikovg 6 cm 6mmg Qaivetan
oTI|V TOPUKATO €KkOve. H praia
16oPPOTEL:

0. No 6Y€0106TOVV OLES 0L OLVANELS TOV

0OKOUVTOL 6TV UTAAC.

B. Na vroloyistel 1 avriopacn Tov Toi-

%0V 0TO oNUEio ETOPNG Le TNV prdia.

v. Na vroloyrotel 1] TGon 1OV VijpaTOC.

Tpipéc dev vapyovv.

2.35. Ta copoto X, ko X, pe papn avri-
otoryo B,=36N ka1 B,=12N wcoppo-
movv o€ Aeio emimedo, 6TOS Paive-
TOL GTO G0

a. No oyedudoete 0Aeg TIG SUVANELS TOV

0OKOUVTOL GTO, CONATA.

B. Na ypawyete TIS €£16(MOELS 100ppoTiog

TOV GORATOV.

v. No vroloyicete 6heg TIS GYVOOTES OV-

VApEL.

2.36 O 0Ae&IITOTIGTIS TOV TUPUKATM
CYNNOTOS LGOPPOTEL KATOLN OTLY-
pq 0TS QaiveTal 6710 oYNUO NE
NV Emidpact TPLOV OVVALEOV:
70V Bapovg Tov B=700N, g Taong
T0v vijpatog T,, mov d&yeTan oo 10
arelintoTo, kou ™G Tdong T,, mov
OéyeTal amd £va GAro oyouvi.

Na vroroyicete Tig Tdoelg T, ko T,.
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KE®AAAIO 3°
POIIH AYNAMHX KAI IXOPPOIIIA

3.1 H évvoro g pomiS Kot T ATOTEAEGPOTA TG

Ag mpofinpaTticTodpe

Aoxipudote va avoiete v mop-
ta. ¢ aiBovcag epapudlovrog v
0 dvvaun oe VO JUPOPETIKA
onpeia A ko I, 6nwg gaivetor otnv
ewova 3.1.

e T napatnpeite;

Ewoéva 3.1

® Tt cvpmepaivere; IMpoonaBovpe va avoiovpe Ty TépTA.

Olot yvopilovpe 0TL, av ePapUOGOVLE
o SVVapN GTO TYOVL TOV (VTOKIVITOV, TO
TILOVL TEPIGTPEPETAL YOP® OO 0L VONTY|
ypouun, n onoio. Bempodue 6Tl diépyeTal
omd 1o onpeio O k€vipo Tov THOVIOD Kot
ovopaletol AEovas TEPLGTPOPNC.

Ag epoppocovpe o dHvaun o tpia
SLOPOPETIKE GTUELD TOV TIHOVIOD TNG EKO-
vag 3.2: oto onueio A, oto onueio B «ai,
téAhoc, oto onueio I.

®a mapotnpnoovpe totE ATL TO TILO-
VL GTPEPETOL GYETIKA EDKOAD GTNV TPMTN
nepintmon, pe dvokoiio otn devTeEPN TE-
pintwon, evd pével akivinto oy Tpit
nepintwon. Mmopovpe enione, vo mopo-
TNPNGOLLE OTL 1] ATOCTAUGT TOV POPEN TG
dvvaung amd to onpeio tepiotpong (O) N
oAmg omd Evay dEova mEPIGTPOPNG Elvar
£, = R omv npot nepintoon, £,< R ot
devtepn mepintmon kot €3 = 0 oV TpiT
nepintwon (6nov R 1 aktiva Tov Tiovion).

Mo va otpagel, enopévag, evKoro To
TIOVL, 0V OPKEL VO 0GKNGOVUE G’ 0VTO

Ewova 3.2
Avvapels og TIpovL

pa, Suvaur, oAAG TPETEL 1 OTOGTACT) TOL POPEN TNG SOVVAUNG Ao TOV AEOVOL
TEPIGTPOPTG VO UNV elvar undév. Apa 1 TEPIGTPOPT OV £EQPTATOL LOVO Ao
N SOVOUN ALY KOt 0O TNV 0mdGTAGT TNG ad ToV A0V TEPIGTPOPNG, TNV

omoia ovopdlovpe poyroppayiova.

O vontog a&ovog Yopw amd Tov 0oio mEPIETPEPETAL £V GO0 Eival KaOe-
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TOG GTO EMIMEDO TEPIOTPOPNG. LTO GUYKEKPIUEVO TAPASELYLO TOV TLLOVIOV O
a&ovag TEPIGTPOPNG Elvar 1 VONTN YPOUUR TOL Eivat KAOeTn 6T0 eminedo Tov
TIHOVIOD Kot dtépyetar omd To onueio O (kévtpo tov Tioviod).

Ag €QUpPUOGOVUE TO TAPATAV® GTO TOINAUTO LLOGS

Ewova 3.3

Advopn 610 TEVTAL TOdNAATOV

2TpéPeTal 0 TPoYOS Kol oTa TPLol GTLYLUOTLTTO TG EKOVOG 3.3;

INo vo pekeTnBobv Ko vo epunvevtovy To BEHOTU TEPIGTPOPNG TOV 016~
POPWV COUATOV, VITAPYEL OVAYKT] EIGAYMOYNG EVOC VEOL LEeYEBOLC, LE TO 0TTO10
UTOPOVLE VO EPUNVEDCOVLE TN TEPICTPOPT] TOV CAOUATOV.

Ag gpgovijooope

1. Kpepdype 6vo Bapn twv S0p ota
dxpa A kot B pag paBdov, mov pmo-
pel va mePLoTPEPETOL OTTMOG PaiveTal
GTO GYNLLO.

Ti 6a ovpuei, av apnoovue to GV-
oo eAevdepo;

2. Metakivoope 1o éva Bapog and
T0 dxpo B ot 0éon I, 6mw¢ eaiverat
otV swdva 3.4 (2).

Tt mapanpovue;

3. Kpepdpe ta ovo Papn O6mmg
GTNV TPOTN TEPIMTOOTN, 0T AKpa A
kot B g papoov. X cuvéyela mpo-
c0étovpe Ao éva Bdapog 50p oto
dxpo B g pafdov.

Ti mopatnpovpe;

4. Metakivoope ta 600 Papn tov
dxpov B péypt ekeivov tov onueiov
A, ®ote 1 pAPOOG VO 1GOPPOTNGEL KOt
TAAL
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Me éva yapoakoa, petpape v omdotacn AO kot v andctacn OA.

Tt mapatnpodue;

®a pmopovoape Vo KATOANEOVE OTO TOPOKATO GUUTEPAGLOTOL:

1o. Mo 60voun 0V AGKEITUL APYIKA 6€ £VO OKIVIITO GO0 UTOPEL VA TPO-
KOAEGEL TV TEPLOTPOPI] TOV CAUUTOS KATM 0T6 opropéveg mpoimodicels.

20. To amoTeEAEGPOTA TG EMIOPAONG LLOS OVVUUTNG GE GO TOV UTOPEL

Vo, TEPLOTPEPETON EEUPTAOVTOL:
® 06 TO PETPO TG OVVAUNG

® 076 TNV 0TO6TAGT NETASD TOV POPEN TG OVVANIG KOt EVOS onuEiov,
70 omoio ovvnBilovpe vo ovopalovpe onueio TEPLGTPOPNS, 1] €VOS GEOVa,

0 omoiog ovopaletor dEovog TEPLOTPOPNG.

Ag doVpE peEPIKE TO.PUIEYRATA,

Ewova 3.5

Hapadeiypoto teploTpoPs cOPATOV

To véo péyebog mov pmopel vo epunvedoet ta
OTOTELECLLOTA TNG ETIOPOOTG ag SVVaUNG GOE EVal
oMU, TO OTOl0 UTOPEl VO TEPIGTPEPETOL YOP®
oand onueio N dEova, ovopdaletal pomn SVVAuNG
KoL Exel LETPO 100 e TO YIVOUEVO TOV LETPOL TNG
dvvauNg ent TV AmOGTACT TOV POPEN TNG OO TO
onueio N amd Tov AEoVa TEPIGTPOPTG.

Atebvig M porn cvopPorileton pe to ypauua
M. ’E161, 0 TOmog TG pOomNG YPAPETOL:

M=F-¢ 3.1)

H pom eivon dravoopoticd péyebog pe drevbov-
o1 ket oto eninedo mov opiletan amd Tn dvvon
F won amd v andotaom £ ko pe eopd t eopd vOg
de&dooTpopov koyMMa (Bida), mTov oTpépeTal dTm
GTPEPETOL TO GOLLOL LLE TNV EMIOPOACT) TNG POTIG.

Ewova 3.6
O gpmelpkdg Kavovag
TOV «0eE10V YEPLOVH
Yo, ToV Kabopiopod

NG POPag TNG POTNG
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H povéda g pomng oto S.I. glvatl to 1N-m, kot TpoKOTTEL OO TNV TOPO-
mhvo oyéon, av otn 0¢on g dSvvaung F Bdrovpe t povada 1N kot otn 6éom
g andotacng £ falovpe ™ povado 1m.

Ag mpocé&ovpne

1° Tnv évvouwn g andoTacns, OTMG
m yvopicape oto Mabdnuotikd.

Ag Bewpricovpe €va onpeio X Kot pio
evbeia &. H cvvtopodtepn dwadpoun amnd
7o onueio T otnv evbeia € elvar 1o KAOe-
To tunpa X0, 1o omoio ovopdlovpe amod-
otoon onueiov X amd v gubeia.

2° H ponn| umopel vo, TeploTpEyel Eva O £1TE KOTA TN POPE TOV SEIKTOV
TOV poAoyloV¥ eite avtibeta.

Av 10 chpo pe TV emidpacn paG SOOVOUNG TEPIOTPEPETOL COLPOVOL LLE
™ QOPA TOV SEIKTOV TOV POAOYIOV, 1| PO TNG dvVaUNG YopaKTnpileTot g
OPVITIKI], EVO OV TEPIGTPEPETUL AVTIOETO LLE TN POPE TV SEIKTOV TOL POAO-
Y100, yopoaktnpiletal o OeTu.

To mpdonpo piag pormng eivar o “copupaon”, n oroia fondaet otn poabn-
HOTIKN LEAETN TOV POTMV TV SUVAUENDY KOl GTNV EPUNVEIN TOV ATOTELECUA-
TV TV 6TV Kanuepwn Lon.

3.2 To Oc@pnpo TOV POTAOV YL0 OPOETITEIES OVVANELS

Oewpolpe Evav TPoYd Tov Umo-
pet va meptotpépetal YOp® amd Evav
a&ova.

210 onpeio A g TEPLPEPELNG TOV
TpoYoL ackovpe 0o duvapelg F1 kot
F2 6mwg paiveton oty eikdva 3.7.

H dvvaun F, elvar peyaldrepn
amo tn dvvaun F,.

To epdtua mov tibetal sivor
mpog T Tov Ba mEPIoTPAPEL O TPO-
XOC.

o 0 AO0yo avtd Bewpovpe Tig
POTEEC TV 0VO SOLVAUEMV:

M, = F, - € (Betkn, emedn me-
ploTpéPel 1o copa avtibeta pe v Ewéva 3.7
KIvNon TV SEIKTMV TOL POAOYIOV), IeproTpepopevog Tpoyds

68



KE®AAAIO 3° POITH AYNAMHE KAI IZOPPOITIA
- 70 OcOpNpA TOV POTTAV -

M, = -F, - £ (apvnTiKn, EMELON TEPIGTPEPEL TO CAOLO GOUPMOVO, LLE TNV Kivn-
o1 TOV JEIKTAOV TOL POAOYLOV),
omov £ M amdotacn Tov dvvapeny F, kot F, and tov aova mepiotpopinc.

H ocvvietapévn ponn Oa gival to adyefpikd aOpoisua TOV POTOV TV S0
Suvapemv:
M, =M, + M,
n M,=F ¢-F,-¢
o My =(F,-F)- L

[Mopatnpovue 611 N dagpopd F; - F, elvan 1 cuvietapuévn F , tov 600 ovy-
YPOUUIKOV Kot avtipportmv duvapewv F; kot F,. Etopévag, pmopovpe va ypd-
YOVLLE:

Mok = Fo?» ’ f

Awmietdvovpe, Aotdv, OTL 1| GLUVIGTAUEVT POTTT| Elval {61 L TN pOTTH TOV
npokalel ) ovvictapévn F,, tov duvapewy.

Av avti yio dvo Bewpnoovpe mepiocdtepeg opoeminedeg dvvapelg Fy, F,,
F,,.... vo ackovvtal 6g éva 61eped GO0, KAO®OG Kot Evayv omolodnTote d&ova
TEPIOTPOPNG TOV GMUOTOG, OTOSEIKVVETAL OTL:

H ovvictapévy M, Tov pordv M,, M,, M,,.... 6oV TV dvvapcov F,,
F;, Fi,.... €ival ion pe ™ pomi] mov mpokaArel  cvuvietopévn 6A®vV TOV
ouvapemv.

M, =F,; ¢ (3.2)

H mpdtaon avt eivor yvoot| og Oe@pnpa Tov pordv, 10 omoio £xet
TOALEG EQAPLOYES.
To Bedpnpa TV pordv, eTioNg, S1UTLTOVETAL Kot ®G eENG:

H pom M,, ™S cuvieTtapévig moAL®@V opoeminedwv ovvapemyv F,, F,,
Fise.. @G TPog GEova KAOETO 0TO £Minedo TOV dvvape®V givor ion pe to
alyeppiko GOpolopa TOV POTAOV TOV SVVANEOV G TTPOS TOV GEova avTo.

M,, =M, + M, + M, +... (3.3)
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3.3 Zevyog dvvapemv

Ao v kabnuepv {on yvooTd Kot oikelo og OA0VG pag gival To Pidmpa
N 7o &ePidmpa, N aAdayn AACTIOV GTO KVTOKIVITO, 1| ¥PNOT TOV EKTOUATL-
oTpa (TIPUTOVGHV), Yo vo. Byel 0 QEAAOG amd £vo UTOVKAAL, 1) Kiviion TOL
TILOVIOD GE L0 GTPOPT) TOL dPOLOV, KOV 3.8.

Ewova 3.8
IMeproTpoPn coONGTOV pe exidpaon (EVYOVS OVVAREDY

Tt koo vopilete 0Tt £x0VV OAEG Ol TAPATAV®D TEPUTTMGELS;

[N va metdyov e TV TEPIGTPOPY| GTO TAPATAVED TOPASELYLOTO, EQAPUO-
Covpe 6vo dUVALELG OTTMOG POIVETAL KOl GTNV EIKOVA, Ol OTTOIEG YOV KAmOoln
WTEPA YOPAKTNPIOTIKA:

® £yovv To 1010 péTpo

e cival mapaiinieg

e £yovv avtifetn Qopd.

To Vo TV 600 SLVANEDY UE TO TAPAUTAVE® YOPAUKTNPIOTIKA, Ol OTTOi-
£C £YOVV MG ATOTEAEGLLOL TNV TTEPLOTPOPN EVOS GOUATOS YOP® Omd Evav dEova
KG0eto oto emMinedod Tovg, ovoudletonr {gvyog dvvapemy, ikova 3.9. H amo-
otaon d tov dVo TapPIAANA®Y PopEnY TV dLVALE®Y TOV (guYoug AdyeTat
Bpoyiovac Tov Cevyove.

Ewéva 3.9
Zegbyog dvvapewv
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Bewpovpe Evav déovo Kabeto oto eninedo Tov {evyovc. Kdbe dbhvaun tov
Cevyoug telvel va TEPIGTPEYEL TO GO YOP® OO TOV AEOVAL.

Ewova 3.10
Pom Cevyovg duvapewv

Opilovpe wg pomn Levyovg to péyebog:

M=F-d (3.4)

H pomn tov Levyoug elvan dtavvopatikod péyebog, 6Tmg Kot 1 pomn dvva-
UG, Kot £XEL TOL {0100 SIUVUCUATIKA YOPUKTNPIOTIKA UE 0V THY, dSNACdN:

e Métpo ico pe to ywvopevo Tov pétpov F pag ek Tov dvvdpewv Tov
Levyovg emi o Ppayiova d Tov Levyove.

o ®opéa Tov GEOVO TEPLGTPOPNS TOV COUUTOG.

o ®opd OeTukn] 1| apVNTIKY AvALOYd PE TN POPE TEPLGTPOPI|S TOV OM-
ROTOG PUE TNV EXLOPAGT TOV LEVYOVG.

Ag mpociovpe

1o Ot dvo dvvdpelg Tov Levyous dev UTOPOLV VoL avTiKatactafovv omd pio
dvvaun (dev &xel vomua 1 €0PEGT GLVIGTOUEVNG).

20 H pomnn tov {evyovg pmopel va avtikataotadel and ™ pomn KATolg
dvvapunge.

3.4 Icopponio. 6TEPEOY CAONATOS TOV PUTOPEL VU GTPEPETAL YOP®
omo dEova

To Bépa mov Ba dampaypatevbovpe ot cuvéyela Elval 1 16oppoTia, EVOG
6TEPE0D CAOUATOG, GTO OTTOI0 GKOVVTAL V0 SVVAUELS 01 OTO1ES TEIVOLV VL TO
TEPLOTPEYOLV.

To gpdtnpa mwov tibeton oV TEpinT®on avTn givat:

Eivar duvatov va icoppomnoet;
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Ag mépovpe ©¢ mopddelypo (o cavido. Gewpode T covido afopmn
(Onhadn oteped ocopa pe apeAntéo Papog), ewova 3.11. Ildvo ot cavida
ackovvtal 6vo duvapelg F; kat Fy, ot
omoieg dev elvar TapdAAnAeC.

Amo6 oo onpeio pmopet va kpe-
HaoTel 1 6ovida, MOTE VO, IGOPPOTNI -
o€l

H mpdn xivnon eivar va Ppebet
1N GUVIGTOUEVN TOV dVO SLVAUEDV.
lNo to A0yo ovtd mpoekteivovue
TOVG QPOPEIC TOV SVVAUEDV UEYPL VO
ouvavinoovv.

21N GULVEYELN UETOPEPOVUE TIG
500 dvVAES TAVED GTOVG POPEIS
ToVg Ko pe TN uéBodo tov TapaAin-
Aoypaupov Bpickovpe T cuviota-

HéVT TOVC. Ewova 3.11
Katémyv mposkteivovpe to @o- Iooppomnia 6tepeo
péa. TNG GULVICTOUEVNG, (DOTOV VO ne v enidpaocn dvo dvvapswv

Tunoel  cavida oto onpeio O.

Av tdpa kpepdoovpe ™ oavioa and to onueio O, Oa mapatnpricovue 6Tt
N cavida Ba 1ooppomncel. Avtd onpaivel 6tL 1 cavida déxetal omd To Kapei
pio dvvapn ovtifeTn g cvvieTapéVNg TV 0VO JVVALE®Y.

Tu yiveton Opmg oV TEpInTOON KATA TNV 0moio 6T GOVIdo AoKOVVTIL
300 TapdAANLeg dUVALELS;

Mmopovpe vo papprocove TV id1a HéB0do;

H amdvtnon givat 0y, 016Tt 660 Kot v TPOEKTEIVOLLE 6V0 TOPAAANAES EV-
Oeieg aLTEG OV TEUVOVTAL, LLE OTOTEAEGLOL VO IV UTOPOVLE VO EPUPLOGOVLLE
TOV KOvOVO TOV TALpOAANAOYPALLLLOV, O 0T010G £0MGE ADGT GTOV TPOTYOVUEVO
TPOPANUATIGUO.

INo vo anavticovpe otov TpofAnuationd avtod, Bo Tpénet va Ppovue Toit
1 GUVIGTAUEVT TOV dVO SVVAUE®DY, ONANST] VO VTOAOYICOVE:

® 70 LETPO TG

® 70 (POPEN TNG

® 11 Popa NG Ko

® 70 onueio epapproyng .
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Ag gpevvijeovpue

Kpeudpe otig dkpeg g olov-
pvéviog papoov unkovg € Tov oyo-
Aob epyaotnpiov dvo Bapn (50p
t0 KoBéva) otV pio Gkpn Kot T€o-
oepa Papn omv dAln dxpn. [1oéon
SOVOUTN 0OKEITOL GLVOMK( GTN PA-
Bdo;
2 ovvéyewn maipvovpe €va
SVVOUOUETPO Kot TPOSTABOLLE VO
TO LETOKIVICOVUE GE d1apopeg -
GEIC, DOTE VO IGOPPOTNCEL GE £Vl
onueio, éotw O, Omwg Qoaiveral
oV ewova 3.12. Ewéva 3.12
Tow. &fvor tote M £v8ELEn TOL ]'[aipap!a Yo TOV np(fcﬁlopmu() ™g ov-
SOVOHOLETPOV; VIGTAPEVIG 6V0 TAPAAANA®Y SVVAPEDY
Katoémy maipvovpe éva ybpora
Ko pe ) Pondeta evog eilov petpdpie Tig 0mooTtdoelg Tov onpeiov O and Tic
aKpeg TG papoov.
Tt mapatnpovue;

Ao TO TEIPOLOL TTOV KAVOLLLE dl0i-
moT®vovpe 0tL N dvvaun Fs, mov
1ooppoTnel T0 cVLOTNLA, EYEL LETPO
{00 [l TO HETPO TNG CLVIGTOUEVG
TOV 000 OUOETIMES®V, TAPOUAAT]-
AOV Kol OUOPPOTOV OLVAUE®DV,
dniadn
F,=F, =F, + F,, {510 d1ev0vv-
on e auTEG KOl Qopa avtifetn pe
0TIV TNG GLVIGTAUEVNG TOVC.
INo va, Ppebet, téhog, To onueio
epapuoyng (O) mg dbvaung F;, Oa
TPEMEL VO EPOPLOCTEL TO Bedpnpa
TV pondV 6to onpeio O, cOLPOVA LLE TO OTOT0 GTY CLYKEKPIUEVT TEPITTMOT)
TPOKVITEL:
pomn g dvvapng F, + porn g dvvapng F, = por g dovaung Fy,
oniaon -F, - 6, +F, - 6,=F, - 0
Nk -6=F-{ 1 g_zzi’
6t K

KL, oV TPOGHEGOVLE GTOVG TAPOVOLOGTES TOVS aplduntég (BuunBeite Alyo
TG 1010TNTEG TOV OVOAOYL®V 0td To. MabnUoTKd...), TpokvRTEL OTL:
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62 _ Fl
€1+€2 F1+F2

, omov £, + 0, ={. Apa

K F
l,=0—2— ko {,=0—2
FR+F R+F

Amd T1g TErevTaieg oyénelg Ppiokovpe v andctacn g dvvaung F, and
TIG AKpeG TG paPdov, dnAadr| mpocdiopilovpe To onueio EpaprOyng TG GL-
VIGTAUEVNC TOV 000 SLVAUE®V.

To onpeio avtd givon exeivo amd 1o omoio pmopovie va KpeRdoovpe )
PGP0, MGTE VO, IGOPPOTNGEL.

Av, téhog, N cavida g ewkovag 3.13 ackobvtal dVO SLVALELS OPLOETITE-
3eC 0ALGL OVTIPPOTES, LE TO 1010 OKEMTIKO TPOKVTTEL OTL TO PETPO TNG GLVIGTO-
puévng divetan and ) oxéon F,, = F,- F; 6tav n dvvaun F, eivor peyaivtepn
a6 tn dvvoun Fi.

H 61evbuvon g F, givar idwo pe ) diebbovvon tov 600 duvauewmy, Kot n
@opd ¢ givar 1010 e T Qopa TNG LEYOADTEPTG SVVALNG.

INo va Bpovpe dpmg o onpeio epappoyng g O, epapudlovpe Kot TaA
10 fedpnpa TV port®dV g Tpog To onpeio O (onueio epaproyng TG cuVi-
OTOUEVNG):

Rl -F-(,=F,0,

4 F
onote —+ =-2

2 1

ko 0, =0, =1.

Onog kot mo mive:

t— 4, — F-F f
¢, R

_,_h _, b
EZ_KF_F Kmel_gpz_p' Ewova 3.13

2 ! Xoviotopévn 600 Topdiiniov
KOl OVTIpPOTOV SUVANE®V
H ocvvictapévn dvvaun Ppioke-
TOL TPOG TNV TAEVPA TNG UEYOAVTEPNG OVVOUNG, OTOG POIVETOL GTNV EIKOVA
3.13.

T'papikiy ué0odog yio. va eviomilovpe 10 GHUELO EPOPLOYHS THS COVIOTOUEVHS TOPOALN-

Awv dvvauewv (oudpporwy i avtipporwy).

® [IpoeKTEIVOVLE T WIKPOTEPY OVVOLI], (DOTE VO. PIVEL 01 LUE T UEYALVTEDT.

® Me avtibetn popd amd avtiy ¢ UeyoADTEPNS OOVOUNG PEPVODUE EVO. TUUO. (00 UE
™ HUKPOTEPH dOVOUN.
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® [ evbcio mov evaVel T0. GKPO TV TUNUATWV TOD KOTOOKEDOTOLE TEUVEL TH pafoo o€
éva anueio O, wov gival Ko To {NTovUEVO.
Ag dokiuaoovie...........

Ag mpocicovpe

I va 1lsoppomicel Eva GO LE TNV ETLOPACT TOADY SVVALE®Y TOL TEl-
VOUV VO TO TEPLOTPEYOLV, TPENEL TO AOPOIGHLA TWV POTMV TWV SVVALE®DY TOV
TEVOUV VO GTPEYOLV TO GO avTIOETA e TN POPA TV SEIKTOV TOV POAOYLOV
va gival 160 pe T0 GOpoIoU TV POTAOV TOV SVVALEDY TOV TEIVOLV VO OTPE-
YOLV TO GOWUON GOUPOVA LLE T1 POPE TOV SEIKTOV TOV POAOYL0D.

MH7=MEN | fi | IM=0 (35)

Ag €QupPOGOVUE TO TOPUTAVE®D

1o IMapadsrypo.

Avo epydreg petapépovv éva copa Bapovg SOON kpepacpévo ce o
afapn papoo, Tov AKOLUTA LE TIG GKPES TNG OTOVG MUOVS TV dVO EPYO-
TOV, OTOG PAIVETOL GTO TOPUKATO GYNLO. AV TO UKOG TNG papoov givar 2
m, G€ TO10 GNUEID TNG PAPOOV TPEMEL VO KPELOOTEL TO CAOUM, DGTE O EVOG
gpyatng va kovBaid Bapog 200N;

‘Ecto 611 10 copa kpépetat amd to onpeio O.

To ocopo Bapovg SOON, petapépetor amd Tovg dvo gpyates. Epocov o
évag epyamg Oa petapépet To 200N, o dhiog B petapépel To vTdLoTo,
omiadn to 300N.

Av 1 andotact Tov Bapovc B, =300N a6 to onueio O givor £, =X, 101¢
1 aréotoot tov Papovg B, Oa eivar 2-x.

To Bépog B=500N Bpicketor mdve oto onpeio O, eEmopEVmg 1) PO TOV
®G TPOG AVTO etvar iom e Undév.

Bewpovpe 115 ponég TV Papmv B, kol B, g mpog 10 onueio O, oto
omoio kpépacoy 1o Bapog:
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H pomn tov Bapovg mov HETAPEPEL O £VAG EPYATNG TEIVEL VO, TEPIOTPEYEL
™ pafdo avtifeta pe ™ Popd TV SEIKTOV TOV POAOYL0D, KOt Etvar:

B, - €, =300x (N - m).

H pomn tov Bépovg mov petapépel o GAAOG EpYATNG TEIVEL VO TEPIOTPE-
YeL T pafdo cOUE®VA LE TN POPA TOV SEIKTMV TOL POAOYL0V, Kot Elva:

B, £, =200(2-x) (N - m).

ZOUEOVO OU®OG LE TO DEDPNIO TOV POTAOV Y10, TNV IGOPPOTI0 TV GTE-
PEDV COUATOV 1oYVEL:

300x =200 (2-x)

N TeEMKa: X = 400 =0,8m.
500

Emopévamg, 1o Bdpog mpémel va kpepaoctel o amodctacn 0,8 m and Tov
gpydrn, Tov peTopépet To Papog twv 300N.

20 lopaosrypa

XV Tpaumdia, Tov 1oppomel e opldvtia BEom, dmmwg eaiveTal TNV
TOPOKATO KOVA, 1 Adpva €xel Bdpog B;=320N kot glvar otn Béon A, o
Notg €xer Papog B,=540N kot glvan otn 6éom A, ko1 o AAEEAVIPOG OV
&xel Papog B, eivar atn 0éon E. [1660 Bapog Exel o AAEEavOPOG;

Aivovtar AO = ;= 3m, AO ={,= 1m, ko1 OE = {; = 3m.

BOewpoVLLE TIC POTEC MG TPOG TO onpeio O:

Ot pomég OV TEWVOLV VO TEPLGTPEYOLY TNV TPAUTAAL avTifeTa pe ™)
QOPA TOV OEIKTMV TOL POAOYLOV Eival:

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

H ponr mov teivel va Teplotpéyel TNV TPOUTdAc COLPOVA LE TN QOPd.
TOV OEIKTMV TOV POAOYLOD ElvaL:

B, {;=B;  3m.

2ZOUEOVO OU®OG LE TO BE®PNIO TOV POTTAOV Y10, TNV IGOPPOTI0 TV GTE-
pPED®V COUATOV 1oYVEL:
B;:3m=1500 N - m
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1500N-m
| B;=———

=500 N.
3m

Emopévag, to Bapog tov AréEavdpov eivar SOON.

3.5 Kévtpo Bapovg - Eidon wsoppomiag

KébOe oteped oopa anoteleitor and ototyel®on copotidln. Kabéva and
avtd €xet palo ko d€yxetar pia ATk dvvaun amd ™ I'm. H dvvaun avtm
ovoudletor Bapog kai Bempolpe OTL EYEL KOTAKOPLEN dlevbuvan.

ZOUQOVO LE TNV TopaTave Topadoyn 1o Bépoc kébe copatog eival 1o
omotéAeca TG ovalNTNONG TG GLVICTAUEVNG OA®MY QLTMOV T®V GTOLYELM-

dmv PBapdv TV copatdiov
amd to omoio amoTeELElTAL TO
ooua, OTO¢ eoivetal otnv
ewova 3.14.

Ta ctoyelmon Papn eival
TOPAAANAEG OLUVALELS KOl M
gbpeon tov Bépovg evog co-
patog gtvor 1 ovvleorn Olwv
QUTAOV TOV TOPIAANA®V Kol
KOTOKOPLO®V GUVICTOOMV.

H ocuvvictapévn 6Awv av-
TOV TOV GTOYELMODV Popdv
TEPVE omd £Vl (OPAKTNPLOTL-
K6 onueio, mov ovopaleTon
KévTpo Bapovg Tov chpotog.

210 KEVTPO Papovg peTO-
@EPOLLLE LV OMC KO OAEG TIG
SUVAELG TOL OOKOVVTIOL OE
€VOL OO, OTAV PEAETALE TNV
1ooppomio. oAAG Kot TNV Kivn-
G1] TOV KOTH TIC LETATOMIGELS.

To mheovéKTNHO CVTOV
TOV onpeiov givar 611, aKO-
1] KOl 0V GTPAPEL TO CONA,
YOPIlS Opmg va. alhael To
oyNpa TOoV, TO 6NUEi0 QVTO
TaPUpEVEL TO 1010,

Ewova 3.14
To Bapog cOPOTOS OGS GVVIGTONEVY
TOV GTOLEIOIAV BUPAV TOV CORATIOIMV TOV
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Ymbpyovv TePmTAOCELG LEAETNG KIVIGEWMV KATA TIG OTOlEG TAL GOMOTO OEm-
povvTaL oMpElakd ovTikeipeva Kot Tdte 1 palo Toug ival GUYKEVTPOUEVT] GTO
K.B. Ot duvapelg mov ackoHvTal 6To cOUATO oxedtdlovtol pe onueio epop-

HOYNG TO K.J. TOVG.
Ag mpofinpatiotodpe

Iooppomnote éva yapaKa, pe T0 SAKTLAO GOG. ZNUEIDGTE TIG OVVAUELS TOV
déyeTaL 0 YAPUKOG KO TPOSTAONGTE VO EPUNVEVCETE TNV IGOPPOTIO TOV. LT
GUVEYELN, TOTOOETOTE TAV®D GTO Yapaka pio, yopordotiyo. [lpocrtabnote
AL VO, 1GOPPOTNCETE TO GUGTILLA YEpaKaG -YOopoAdoTya. Tt mapatnpeits;

O Tpocd10PIGHOG TOV KEVTPOL PAPOVE EVOG COUATOG EIVaL, OTMG KOTOAN-
Baivovpe, molvouvletn dwndikacio. "o To Adyo avtd Katapedyovue oe GALEG
uebddovg, 6mws Ba dodiEe oTN GUVEKELX.

2uvn0m¢ To KEVTPO PAPOVE EVOG OLLOYEVODG CMLATOG £IVOL TO KEVTPO GUL-
petplag Tov N Ppiokeron Tavw o Evav aEova ocvppetpiog Tov (Ouoyevés Aé-
YETOL £V OOUA, OTAV 1] TVKVOTHTA TOV eval otalepn o 0An Tov v Extaoy)).

Ag mpoPinpaticTodpe

Bpeite to kévtpo Bapog TV TapaKATo® OLOYEVOY COUATOV:

coaipa 16OTAELP TETPAYOVIKT TAGKO GYNLOTOG
TPLYOVIKT TAGKO TAGKO opBoymdviov
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Evpeon tov kévipov Bapovg evég copatog

Ag gpevviieovpue

ITepopatikd 10 Kévipo
Bapovg piag katnyopiog cm-
pnéTmv, To omoia Spmg £yovv
dvo Ol00TAGELS, T.Y. LOG
TAGKOG OKOVOVIGTOV GYNLLO-
t0¢, Ppioketor pe T pédodo
NG OWTANG avapTOoNC.

Otiaéte pe éva xaptovi
Lo EMPAVELD 0KAVOVIGTOV

oYNHOTOG 0T  (aiveTot Ewova 3.15
otV €wova 3.15. IIpoaxTikég TPOGIOPLoNOS
[Tépte éva oyowvi ko ot Kévpov Bapovg

po Gicpn tov déote Eval pkpo Papoc.

Kpepdote v emipdveia Tov yoptoviod omd £va onueio A, 0nwg paivetot
otV €koévo 3.15.

Am6 10 1010 onpEio avapTOTE TO GYOWi e TO PAPOg KOl CNUEIDCTE TAV®
o XapTIvn empdvela T devbvvon Al Tov Gyoviov.

2T GUVEXELD KPEUAGTE TNV EMLPAVELL TOV YOPTOVIOD OO £vo, AAAO onuEio
A kot emavorafete v 010, dStadikacio.

Inuelnote kot TaAl ™ oevbuvon AE, n omola tépvel v mponyoduevn
dtevbuvon Al oto onueio K.

Xtepemote TN XApTiv emedvela oto ornueio K kot otpéyte tnv.

Ti mopatnpeite;

[Mog to eényeite;

To onueio K givai to kévtpo Papovg g yapTvig ETIPAVELOC.

Mmopei 1 1é€B0d0g TG SIMANG avdptnong va ypnoomonel oe un opoye-
Vi cOUOTO;

Ag mpocioupne

To kévtpo Papovg TV cOU-
TV umopei vo Ppiocketor péco M
€€ amod Ta cOUOTO, OTMG Poive-
TOL OTIC EIKOVEC.
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3.6 Kévtpo Bapovg kon 16oppomio EvOS cONATOG

‘Eva oteped copo pmopet
va 16oppomel, 6tav otnpile-
Tol o€ éva 1] 6€ TEPLOTOTEPQ
onueio whvo oe éva opld-
VIl0 eminedo, OMMG PoiveTol
otV gkoéva 3.16.

Av tdpa Bemprioovpe Eva
TPimodo GKAUVi Kol EVHOGOV-
LE T oNUElD ETOPNG TOV, TOV
Bpiockovtatl 6to op1ldvTio Kot
Aelo damedo, mpokOTTEL Eval
Tpiymvo, t0 omoio ovopdle-
ol Baon otping, Onwg
eoaiveton oto oynuo 3.17.

To eninedo ackel oo Tpia
ONUELN ETAPNC TOV COUATOG
pe 1o damedo A, I, A avtidpd-
oelg (dvvapels amd emaen),
o1 omoieg etvat KaTaKOPLEES.

Av mpoocmabncovpe va
UHEAETHGOVUE TNV GOPPOTTiaL
TOL OKOpVIoD, Ba SlamcTm-
covpe Ot t0 Bdpog Tov B
KO 1] GUVIGTOUEVT] TOV TPLOV
avTIOpacemV TPETEL Vo eivat
dvvauelg icov pETPOL Kot
avtifetng katevbuvong.

['o va copPet ovto, n ov-
VIGTOWEVT] SUVOT TOV TPLOV
avTdphoemv Tpénel va Ppi-
GKETOL GTNV 1010, KATaKOpLEN
ue 1o PBapoc, dnwe eaivetot
otV ewdva 3.17.

Agv glvatl 0OGKOAO VO KO-

Ewova 3.16
Iooppomia SrapopmV 6TEPEDV

Ewoéva 3.17
Ioopponia otepeov pe Tpia
onpsio 6TNPIENG

TaANEEL KOVELG GTO TOPAKAT® CUUTEPOUCLLOL:

Y1eped capa, To omoio otnpileTan Tdve o éva Aeio kot oprlovTio emi-
€00, 160PPOTEL, OTAV 1 KATAKOPVPOS OV TEPVE amd TO KEVTPO Papovg

TOV COPATOS TEUVEL TN faon ot piéng Tov.
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Ag mopatnpfcovpe £va, TEPL-
o1épt kabmg Tepmatdel. Xe kabe
Pruo To Teplotépt Tvalet kepd-
M kol Aopd mwiow Kol gUTPOG,
€161 OOTE VO KPOTAEL TO KEVTPO
Bépog Tov mhvm oty gvbeio Tov
mEPVAEL amd TO TOOL GTO OMOio
ompiletart.

Ewova 3.18
Ag gmekteivovpe To meproTépr dTav mepmaTasl, Ppiockel
TpémO Vo 160ppoTEL.

ITaipvovpe pio coaipa.

IIpooraBobpe va 1Goppomi-
GOVLE TN COOIPU OTIC TOPAKATM
TEPUTTAOCELG:

a. [Tave og por peda.

B. évw oto Opavio.

v. Méoa 6g o Kovma.

Kévovpe to 100 pe évav
Kdvo, otnpilovtds Tov 6To £da-
QoG:

o. Mg v kopoon.

B. Me v mapdmievpn emi-

oavela. Ewovo, 3.19
Y. Me m Bdon tov. AldQopeg TEPITTAOGELS LGOPPOTTILAGS
Tt mapatnpodpue; GQAiPUS KOL KOVOL.

2V Ipd TN TEPITTOGN 1) CEAIPA 1} 0 KOVOS 100ppomovV 6To optldvTio emi-
medo Ue eEMdyloTa onueia era@nc. Av n oeaipa 1 0 KOVOS amopakpuvioHv
eldytota amd ™ 0éon wwoppomiog, dev Eavayvpilovy otnv apykn 6éon tovg.
2’ gUTH TNV TEPITTOOT 1| IGOPPOTHN TOV COUATOV OVOUAleTal acTaOfc.

1t dgbtepn TEPIMTMOOT, AV 1 GPAIPO N 0 KOVOG EKTPOTOVY amd TN HEom
NG aPYIKNG 16OPPOTIaG TOVG, 160pPOTOHV GE [io VEa Béor. X’ avt TV mepi-
TTMOOT 1] IGOPPOTIN TOV COUAT®V OVOLALETOL 0VIETEPT 1] UOLEPOPT).

Télog, oV Tpitn MEPIMTOON, AV 1] GPOIPA 1) 0 KOVOG amopaKkpLuvOovv Alyo
amd 1 Béom wwoppomiag, Eavayvpilovv oy apyikn Béon tove. £’ avtn TV
TEPIMTOOT 1 IGOPPOTLN TOV COUATOV OVOUALETAL EVETAOTNC.

O Baduog evotdbelog evOg GMUOTOC LETPLETAL LLE TN YOVIO KOTA TNV omoio
GTPEPETAL TO GO, OoTE va avatpanel. H yovia avth eival toco peyolvtepn,
0G0 YoUNAOTEPQ Elval TO KEVTPO BAPOVG TOV GMUATOG KOl PUOIKA OGO LEYOL-
Mtepn etvon 1 Pdon opigne.
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Ewova 3.20
Isoppornio Kifotiov

Téhog, ag Bewpioovpe To KIPdTIO TG ekdvag 3.20 Kot Eva onueio ova-
TpoTmNG A.

O1 duvapelg mov aokobvtat oto KIBdTIo OTav apyilel n avaTponn givol 1
avtidpaon F, oto onueio A, 1o Bapog tov B kot n dbvaun F, mov ackovpue,
®oTE Vo avaTpEYouE To KIBDTIo. Ot pomég TV SUVALE®DY OVTMV MG TPOG GTO
onueio A etvar avtiotorya:

M, =B -x,
M,=F - x,
M,=F, - 0
M
To m\ixo Tov pondv B = Wl (3.6)
2

opilel o BaBpé acedirerag, Tpokeévoy To KIPOTIO N YEVIKOTEPO £Vl
oTEPED GMUO VO UV OVATPATEL.

Y& o vetadn woppomio To TNAIKO 0VTO eivat HEYOADTEPO TNG LOVADAG,
S10TL TOTE 1 POTY| TOL PAPOVG glvar peyoluTepn amd Tn POTH TNG SLVOUNG 1M
omoia teivel va avatpéyet £va copa. Me v enidpacn e pomic Tov fApovg
umopei 1o KIPOTIO Vo emoTpEYEL 6T BEom 1o0ppomiog.

Yotepa amd pehéteg £xet domot®bei 6Tl 1 100ppoTTio EVOC GOUNTOG Elvat
TEPLECOTEPO EVGTUONG, OGO peyaivTePN givar 1 faon o plEng Tov Kot emt-
A0V OGO To YOUNAd gival To kKEvTpo Bapovuc.

2u{NTNoTE TIG TOPAKATM TEPITTMOGELS TG EIKOVAG 3.21.

Ewova 3.21
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EPQTHXEIX- IPOBAHMATIEMOI-AXKHXEIX
3.1 To pétpo g pomis s dvvauns F og mpog to onpueio O givor:

a. M=F. (OA)
B.M=-F. (OA)
v.M = F(00")
8. M = -F(00")

[Mowa amd 115 Tapamave TPOTAGELS £ival | COGTN;

3.2 Xtqv mépta Tov dmpatiov cov aokeitor ovvaun F, ko n wépta dgv
neploTPEPeTal. Avté ovppaivel d10tL:

a. H dvvaun tépvet tov d€ova mepioTpoenc.

B. H dbvoun aokeitor og peydin andotacn amd tov dEova TepIcTPOPNG.

v. H dOvoun givarl mapdrAinin mpog tov aEova TEPIGTPOPNG

[Moteg amd T1g TpoTaAcElg eivat AovOoouévec.

3.3 Atopakpivoope éva copa amé tn 0éon wooppomiog Tov.
AVTIGTOIY10€ T OTOTEAECLATA TG OPLOTEPIS OTINANG PLE TA ELOM TNG LOOP-
pomiag otn 0£d1a oTAN:

AmoteléopoTa Eion woppomiog
o. To copo emavépyetar oty apykn 0éon tov.  Actabng ieoppomio
B. To codpa amopakphveTon yopPIic ETGTPOOT. Evotabng icoppomio
v. To copa mapapéverl axivnto ot véa BEon. Ovodétepn ooppomio

3.4 X710 TOPpUKAT® GO QOIVOVTOL O1
Tpeg B0€og1g Vo TOPYOVL 00 OKA-
Kl Znpei@ote o€ oo 0éon o mup-
yog £xen:

o. Adiapopn 1ooppomia,

B. Evotabn wcoppomia

v. Actabn| 1oppomia.

A1TI0AOYNOTE TIG EMAOYEC GOC.
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3.5 Ilog Ba Ppeite To kKévTpo Bapovg axkavévieTns Traxkag; Na meprypaye-
7€ TA 610010 OV 00 aKoLovONGETE.

3.6 MgheT]0TE TIS 0V0 TEPITTAOGELS LGOPPOTINGS, OTMS PUIVOVTUL 6TV TTO-
POKAT® £1k6va. Eival dvvatév va 16oppomody o1 600 pmépmipes Kot
OTLS OVO0 TEPTTMOGELSS

3.7 EAéyEere ywoti ota Tpia
OUTAMVE OTIYHLOTLTTO O
POTES OLAPEPOVYV;

3.8 INoti To Aew@opeio Kol Ta @opTNYa £(0VV PEYALO TIULOVIA;
3.9 Tpia @optnyd avtokivnTo £(0VV TOPKAPEL 6E EVvay avVI|QOPLKE dpopo.

To kévtpo Papovs TOV GVTOKIVIITOV £xEl oNUEI®OEL 6TIg E1KOVES. Oa
OvVOTPOTEL KATO0 0o TO AVTOKIVIITA Kot Toro/a O gival avTd/a;
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3.10 Zopminp@OoTE TO KEVA GTIC TUPUKAT® TEPUTTMOGELS 1GOPPOTIOG EVOS
dokaprov apeintéov Papovg:

3.11 Xto owrhavo oynqua o ya-
pokac £yel pikog S0cm kot
givon faBporoynuévog kKatd
owotipota Scm. Metai-
Koi dickol £govv TomodeTn-
0ci Omg Qaivetol oTIg TTE-
purtoss o ko f. Ko otig
000 TEPUTTAGELS 0 YAPUKOS
wopporel. AmodsiEre ToOv
TOPUTAVO GYUPIGUO NE
podnpoTikég oyéoes.

3.12 H ewkoéva 3.3 (ceh. 66) dciyver Tpeis owopopeTikég 0£6€1s TOV TEVTAL
gvog moonidrov. EGv To onpeio epappoyns s oOvVaung 6To mTeEvIar
amEYEL 0o TO KEVIPO TOV 000VTMTOV diokov kKatd 20cm Kot 1 dvva-
un wov e@appolerar o kGOe mepintwon gival 25N, woon ivor ) pomny
™G ovvapung o€ KaOs mepintmon;

3.13To Bapog pog opoyevovg
0oko?¥ givar 100N. Mg tqv
gmidpacn tov Papovg B,
160ppoTEL OTTMG QaiveTor
OTO GYNL0. ATOVTI|OTE GTIS
TOPUKATO EPOTNOELS:
a. [Toon givor n porn tov Ba-
povg B;;
B. [T6éco eivar o pétpo tov
By;
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3.14 X owrhavi) ewkéva o yd-
pokag £xel papog 10N ko
givar  PaBporoynuévog
0€ £KOTOOTA. AV KPENd-
oete éva Papog tov 3N
KOl 6TN|pigeTe TO YAPUKQ
Om®g QaiveTal oTNV €1KO-
va, Tt 0o oopPei;

3.15 Mo Komého, KOUBUAGEL YONO VIO TOV KITO TS NE TO KOPOTOAKL,

OTTMG PUIVETAL 6TNV TUPUKAT® EKOVO. No vToroyiceTe TN OVvauN
[LE TNV 07T010. 1] KOTELD CNKAVEL TO KUPOTGHKL.

3.16 Mo yépupa el Bapog 20.000N, pikog £ kot otnpileTan 6€ 600 6TOAOVC,
0TS PUIVETOL 6TV EIKOVA. XT1] YEQUPU GTANATIOE VO QVTOKIVIITO A

Bapovg 10000N o omdoTOcN % a6 To aprotepd dxpo. Na vroroyietody oL

ouvapels wov d&ovrar o1 6vo otvrol. (H yépupa Oswpeitar opoyevig).
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3.17 Yrohoyiote ™ ovvaun F mov déyeTton n 00kdég (vrooTiprypa) otny
£1KOva 1oV oKoAoVOEL.

3.18 A6 mo TeTPpAy®VN TAGKO
migvpag 10cm agopeitar Eva
ané To 1é6ogpa Tpiyove mTov
oynpartiouv ot daydvioi Tnc.
No Bpeite ™ 0éon Tov Ké-
vIpov Bapovg TG TAGKOS TOV
OTEPELVE.

3.19 M opoyevic em@aveld o€
ompa I' éel Tig dwwotdcselg
OV (PUIVOVTUL GTO TUPUKATM
ompo. No Ppeite 10 kévrpo
Béapovg g em@averog.

3.20 Opoyeviic papoog Papovg
B=50N wsoppomrsi o oprlovtio
0¢om pe ™ PonOsra evig oyor-
viov, O0mg Ogiyvel N eikéva.
Yo onpeio K xpéperon sopo
Y Bapovg B,=10N. Av to p1}-
Kog TG papoov givar L=4m,
n oméotaon AK=3m wkor n
yovia ¢=30°, {ntodvror: o) n
1éon T Tov vijpatog, B) n 09-
VO] TOV 0OKEL 0 TOIX0S 6TN
papoo oto onpeio A.
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KE®D®AAAIO 4° AYNAMH KAI KINHZH
- To aiviypa ™G Kivnong -

KE®AAAIO 4°
AYNAMH KAI KINHXH

2y Apyaio. EALGda wopdalinlo. pe tov ownio avevuatixo moiitioud (Pilocopi-
Kég ayolés, Ocarpa, Olvumiaxn 1oéa, Emotiueg, Teyves kai tooa dAla) paiverar
o eiye ovamroyOet kot o popen Teyvoloyiag yio v omoio. eAdyioto mpdyuato,
yvwpilovue onuepa.

Evéeixtiko avtig e teyvoloyiag eivou to ebpnua amo évo apyaio vavdyio (gi-
kova 1), mov pvidooetar oto EOviko Apyoioloyixo Movoeio. AvaodpOnke amod
WOpPGOES oTa. ovoLyTa TV AvtikoOnpwv oTiS apyés Tov aimvo. pag.

Amoteleitar amo vo, eCoIpeTIKG TOADTAOKO TOGTHIO. 0OOVIWITMV TPOYMDV KOl OL0-
popikav ypovaliwv. Exionuo Exer kotaypopel pe v ovouooio «Aotpolofogy,
ETMELON UOALOV TPOKEITOL Y10 VYNANG OKPIPEIOS 00TPOVOLIKO Opyovo. Alampemels
ElAnveg kou EEvol eTIOTHUOVES EYOVY UEAETHOEL TO TOPALEVO AVTO EDPHUO. KoL
&yovv mpoomadnoel TolAéS popég e ) Ponbeio tns adyypovys Teyvoloyiag vo. to
avakxaztookevaoovy. Iia v avokxotackevn tov (eikova. I1) ypeidotnie vo. oxtivo-
ypagpnbel oe e1d1K0. epyoTTipla.
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4.1 To aiviypo g Kiviiong

O ko6cpHog YOp® pog etvar évag kKOGHOG Kivn-
onG...

Ot 00nTég TpEYOLV GTOVG GTifOVE, TO OV TO-
Kiv|To KIVOUVTOL GTOVG OPOLLOVG, T OLEPOTANVOL
Swaoyifovv Tov ovpavo, Ta NAEKTPOVIA GTPOPIAL-
Covtat yop® omd TOV TUPNVA TOL ATOUOV, TOPO
nov dwPalelg avtd to Pifiio kveloon pali pe

™ I'm ovppetéyovtog 6to aévao Ta&iot g yopm Ewova 4.1
and tov 'HAo. H xivinon eaivetat va eival cto Avarapdoetact atépov
ooumay [ aropofioctn apyn. ™G OANG
Ewéva 4.2 Ewova 4.3
...1ag16evovrog YOp® amd Tov 1o "Eva “oxivito” 0évTpo ekTe-

Ael morrég Kivijoels (Tolec;)

Ewoéva 4.4
Kémoireg amd 115 Kivijoeig mov copfaivovy yopm pog

T axpiPdg onpaivel, OU®S, TO YEYOVOC OTL £Vl GO0 Kiveita;
4.1.1 Zoompo avogopds - Ofon

[Ipokeyévov va pereticovpie ) BEon Kot TIG KIVAGELS TV SIQOop®mY Gm-
patov, tpénetl va dturééovpe avbaipeta Evav mapatnpnt, 0 0Toiog LIOOE-
TOVE OTL Elva aKivnTOg, KOt LEAETAUE MG TTPOS aLTOHV TN BEGM KoL TIC KIVGELG
TV d14popav coudtev. O TapatnpnTg oLTOG GUVIEETAL HE £V 6VGTNNA
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avaQopdas ToL TOPLGTAVETOL UE GV-

omuo a&dvov xyz. Av Béhovpe, Yo

TOPAOEIYLO, VO LEAETNCOVUE TIG K-

vioelg Tov cuppaivovy oty empa-

veln g I'mg 1 kovtd ¢ avtn, 101

Taipvove ®¢ GUOTNUO AVAPOPES TN

I'm. ®ewpovue dnradr 6tTL 1 I'n givan

okivnm kot 0Tt 0 TOPATNPNTNG OTE-

Kketol akivntog ot I'm. Av 0éhovpe

Vo LEAETNGOVE TNV Kivnon g 1otag

¢ I'ng, emAEYOVLE OC GOGTNILAL OLVOL- Ewova 4.5

eopbc m.y. tov 'Hho. Enedn kavévo HIn ot ‘P‘”TO“{P“‘PW
oo 6To cvumay dev givor oxiviTo, ané dopugopo

OA0. TO. GLGTNLOTO OVOPOPEG elval

oyxetikd. H emioyn tov cvotipatog avaeopds kabopiletor povo amd v
dmoyn g amAdTTaG TOV €£I6MGE®V OV B0 TPOKVYOLV amd TN UEAETT TNG
Kivnong Tov copdtov. EmAéyovpe, dnhaodn, EKeivo 10 cOGTNHA OVOPOPAC,
70 omoio Ba amhomomcel G0 TO JVVATOV TEPLGGOTEPO TIG EEICMGELS TTOV O
TPOKLYOLV.

o mapddetypa, n «i-
ynon Tov okOLAOL GTNV
gwova 4.6 gival apketd
mo amAd vo pehetnOet
OO TOV TOPATNPYTH TOV
Bpioketar péoa oto Po-
yovi mapd omd exeivov
OV GTEKETOL GTO OPOUO
(ywti;).

H 0¢om &voc copo-
tog kabopiletor amd TO
duavvepe Oong T . Ald-
voopo Béong etvar exel-
VO TO S1AVLGHO TO 01010 GLVIEEL TO copa TTov e&etdlovpe e éva cOoTNUO
avaopdg (kat eWIKA e TNV apy| TOV GLVIETAYUEVOVY ToV). [Ipokeyévou va
gvromticovpe T O€om evog avTikeéEVOL o€ Lo evBeia, ypelalOpacTte Lovov
évay apipd. O apBudg avTodg sivat 1 aAyePPIkn T Tov dtovocuatog BEomng
otov d&ova x 'x. H amdlvtn tipn tov optBpod avtod ekppdlel Ty andéctoon
TOV OVTIKEWEVOL 0o TNV apyn TV aEOvov, eved To Tpdonud tov Kabopilet
av 0o Bpioketar de&1d g apyng Tov a&ovov (Beticog nuidEovag) 1| aploTepd
vt (apvnTiKdS nuIdEovag).

2y ewdva, 4.7 1 B€om g yovaikog ivar  x= +2, yeyovog mov onuoaivel
OTL 1 amdoTACT] TG OO TNV APy TOV aEOVEV givarl 2 povadec unKovg (T.y.
Hétpa), eved to BeTikd mpodonuo deiyvel 0Tt Ppioketarl oto Betikd nuacova
(8e€1a TG apyng)-

Ewova 4.6
H gmioyn Tov KaTdAiniov 6VoTHRATOG
avoQopag amlomolel Ta Tpofrpata Kiviiong
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Ewova 4.7
H 0¢0om evog sodpatog o€ po gvbeio kaBopiletor amd o covreTaypévn X.

Opoimg n 0éom x = =3 10V ayoprod onuoaivel 6Tl 1 OTOGTOGH TOL Eivat 3
Hovadeg unikovg Kot Bpioketol aptotepd e opyns (apvntikde nuidéovag). H
0éon oto eminedo kabopiletar amd dvo aplBLOVE X;,y; Ol 0010l OUOIMG EK-
opalovv Tig alyeBpkég TIHEG TOV GUVIGTOCHV TOL SLOVOGHOTOG BECT G GTOVG
a&oveg x'x Ko y'y. Xtnv ewcova 4.8 n Béom tov mhoiov givar kabopiopévn, av
yvopilovpe Tig THEG X, KOL Y.

370 YOPO OTOLTEITAL T) YVAOOT) TPIOV APOUDYV X4, Y1, Z1, OTOG EVKOAN SLOTTL-
GTAOVOLLLE amd TNV eKoOva 4.9.

(Onog sivar yvootd and T Madnpatikd, ot apbpoli x, y, z, ovopalovtot
Kapteowavég cuvretaypéveg).

Ewova 4.8 Ewova 4.9
H 0¢0m 100 TAoiov KeBopileTan H 0¢0n 10V agpookdpovs kaBopileTar
076 000 GUVTETAYNEVES X, V. 07TO TPELS CUVTETAYNEVES Xy, ¥y Z;.
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4.1.2 Kivnon kot npepia

‘Eva oopa kweitar, 6tav
n 0éon tov aAraler ypovi-
K6 G TPOG KATOL0 GVGTILLOL
avaeopds. H adiayn g 0¢-
ONG EMPEPEL KL TAVTOYPOVN
OAAOYT] OTIC GUVIETOYUEVEC
7ov Vv kabopilovv.

210 TOPAdELYHO TNG OKO-
KIEPOG TO TOVI-AAOYO KIVEL-
TOL GYETIKE LLE TNV OKOKLEPQ,
o101 1 Béom Tov aAAGlEL Ot-
OOy IKAL.

H évvoua g npepiog cuvdéetan pe to apetdfinto g Béong evog cdUaTOg
®C TPOG KATO10 GVuGTN U avopopds. Etat, Oo Aépe 6TL éva oo npepet og Tpog
K010 GHGTNHA AVOPOPAC, OTav 1) BE6T TOL TAPAUEVEL YPOVIKA GTUDEPT.

Ewoéva 4.10
210 GUOTILO AVOPOPAS TS CKUKIEPUHS TO
moOVI-GAoyo Kiveital, o16TL 1 0€om Tov aAraler.

KINHXH: aiioyy Oéong (¢ TPOS Eva. GOATHO, AVAPOPIS)
HPEMIA: otalcpornra Oéong (¢ TPOS Evar TOOTHUC, AVAPOPIS)

®a mpémel W10iTEPA VO TOVIOTEL OTL £V GUYKEKPIUEVO GO Eival dvva-
TOV VoL OivETOL KIVOOUEVO 1) OKIVIITO OVAAOYO [LE TO GUGTILLO OVAPOPAG TOV
YPNOLOTOLOVLLE.

210 mopdostypa g ewovag 4.11 o ydrog sivar axivnrog oyetikd pe Tov
001Y0 TOL OYNUATOG, O1OTL | LETAED TOVG ATOGTACT| TAPUUEVEL AUETAPANTY.

O avBpwomog 6pmg oV 6TéKeTAL 6T0 TELOOPOUIO AVTIAAUPAVETAL TO YATO
va Kiveitat, 00Tt 1 petaéd tovg amdctacn aAralel. To epdType “t1 KAvel
TNV TPOYUATIKOTNTO O YATOC;” dev €xel vonua, 00Tt 1| kivion kot 1 npepio
elvat évvoleg oyeTikég Kot TAvToTe O TPEMEL VO GLVOEOVTAL LE KATTOLO GUGTH-
L0 OVOPOPAC.

Ewoéva 4.11
Avahoyo pe Tov TapaTNPNTH 0 YATOS GUiveETOL VO KiveiTon 1] VO givol akiviToc.
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4.1.3 Tpoyra

AV EVOGOLLE [E PO YPOLLLY] TO GOVOAO TV BEcemV amd TiG Omoieg OEpyE-
TOL TO KIVNTO, TOTE 1 YPOUUN 00T ToV Ba Tpokdyel ovopdletat TpoyLd. Ava-
Aoyo pe To €100G TNG TPOYLAC Ol KIVIGELS OlakpivovTal 6 EV0VYPOPIES Kot
0& KOUTVAOYPOUPNES, VO EO01KT TEPIMTTOON KAUTLAOYPALLUNG Kiviiong eivar
1N KUKAIKY, 6TV 07toia 1 TPOYLd TOV KIvnToD Elvat 1) TEPLPEPELD, EVOG KOKAOD.

Ewova 4.12
H popo1 s tpoyréc e€optdTor amd To GUCTNLA UVOPOPUGS.
H tpoyra tng Zemjvng pe ovotnpa ovaeopds ™ I'n givar oyedov kvkhxki,
EVA e cVGTNHO avapopdg Tov HAlo givar emkogiong.

O1 évvoleg: B¢om, Kiviion, npepio, TPOYLD, vl GYETIKEC. ANAaOT, TAVTOL
Ba e€apTdVTOL OO TO CLGTNUA, AVOPOPAS TO OTOI0 YPTCLOTOLOVLLE Y0l TN
LEAETT) TOVG.

4.1.4 Metatémon - Avdotypo

Yty ewdvo 4.13 0 moryodpopog dloypaeet pio KapmoAn Tpoytd Leta&d Tmv
Bécewv A kar B, o1 omoieg kabopilovrar omd to Stovdopato 0éong T, kot T,.
H petapolrr g 0¢ong tov mayodpduov kabopiletar and to Sidvoouo AT
(ONAao” amd TN SUVLGUOTIKT SPOPE, TOVS), TO OTOI0 AEYETOL HETATOTLON.
[popavmg 1o didvucpa TG LETATOTIONG Bt GUVOLEL TAVTO TNV CPYIKT| KOL TNV
telkn Oéon Tov kiynTov, kat Oa 1eyvel: AT =T, - T,.

To 6uvoOMKO P1KOS TG TPOYLAS TOL TOYOIPOLLOV OVOLLALETOL OLAGTNLA S
KoL YeViIKd 6gv TonTileTon He To PETPO TG UETATOTIONG.
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211g evboypap-
HEG UOVO KIVIGELS
KoL 0TV 1 POPEL TNG
Kkivnong oev oAAG-
Cel, tOTE TO PETPO
NG LETATOMIONG KO
TO OldoTnUe. ap1o-
unrtika tavtiCovral,

onwg Prénovpe 610 Ewova 4.13
Topadetypa g €l- To dwdoTnna s Ko N petatoémion Ar givar 60
Kévag 4.14. drapopeTikd peyion.

Ewova 4.14
211G eV0VYPOPPES KIVIIGELS TO PHETPO TG LETUTOTLONG KOL TO OLAGTI O,
tTavtifovrol Extog av...

To aydpt g ewkovag 4.14, mov £xet fyddel 1o 6KHAO TOV TEPINOTO, KIVEITOL
evBvypappa. To dStoTua s ToL dtovoet ivat G0 e TO LETPO TOV S1OVOCLO-
TOG TNG HETATOMIONG AT .

Ewova 4.15
<. 6TOV M QOPa TNG KivIONG OVTIOTPEPETOL, TO OLAGTNNA S EIVOL pEYOADTEPO
oo TN peTOTOHTION.

[N o Kopitot dpmg g ewcovag 4.15, emedn n opd g Kivnong Tov avti-

OTPEPETOL, TO SLACTNUO KOL 1] LETATOMIOT gV TAVTILoVTaL. XTIC TEPITTMCELS
UTEG TO dtaoTNUa. gival LeyaAdTePO atd TO PHETPO TNG LETUTOTIGNC.
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ZOVTONC......
Meratomon Avdotnpo
Awvvopatikd péyedog Movopetpo péyedog
E&optdrar amd v apyikn Kot Ty teAMKn 0éom E&aptaton kot amnd
Ko Oyt amd Tig evdldpeoeg Oécels. TG evoldpeses Béaelc.

2116 evOVYPOLEG KIVIIGELS 1) OAYERPIKT TN TNG
petatdmions otov GEova kivnong pmopet va givat | Elvon mdvta Betikog apOpdc.
0eTIKOG 1 opVNTIKOG apBLoOC.

Ag gpappocovpe

V KafBopiopdg tng 0éong

1. H 8éom tov modnratn g ewovag 4.16 kabopiletor amd to didvocsua
0éong tov T, Eme1df n xivnon tov yivetar oe o Sdotaon (GEovag x'x), to
dudvoopa Béong Ba £xel cuviotdoa povo katd tov X d&ova. H alyefpucn tipm
Tov dlavdouatog Béomng eivar n x = =3 kot kabopilel T Béon Tov TOdNAGTY.
To pétpo tov davdouatog BEong etvat ico pe 3 Hovadeg unKovg Kot eKPpalet
NV 0mOGTAGY] TOL o TNV apyr| TOV aEOvVmVv.

YrentOpEVOL KaTh avaioyo Tpomo Kabopilovpe T BEoM TOL HOTOCIKAETL-
o Kot Ppiokovpe TV omdoToon HETAED TOV dVO KIVNTMV.

Ewova 4.16
KaBopropég tng 0éong modnraty

2. Z1o dudypoppa e ewovog 4.17 ta
onueio A kot B anéyovv ion amdctoon
amd Vv apyn tov asdvev, Ppiockoviat
OLMG GE dLUPOPETIKESG BEGELG.

[Ipdypott, To onueio A kaBopiletan
omd T1g TG X=3m, y=2m Kol OmEYEL ATO
v apyn ToV a&Ovev amdcToo
d, =v3*+2% = 3,6m, evé 10 onueio B
Bpioketar otn Béon x =—2m, y = —3m kot
eMioNG amEYEL omd TNV apyr] TOV aEOVmV

andoTaon
d, =/(-3)* +(-2)* = 3,6m. Eucova,4.17
KaBopropaog 0éong
Yrapyovv ki @Al téToo onueio; o¢ Kopreowovo cvotnua
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V Mgratémion - Avdotnpa
1. H a0Antpia oty eucova 4.18 arxorovdel tn dwadpoun ABT.

Ewova 4.18
Awdpopn adjTprog

To dwaompa mov Savdet eivor: AB + BI' =4m + 3m = 7m, eve n petoto-
Tt g kabopiletar and to diédvoopa A, 10 omoio £xel LETPO Sm Kat oyn-
patiCel yovia 0 pe tnv AB tét010, dote: p0=3/4 dnadn 0 = 41°.

AG TPOGEEOVE OTL O SIAVVGUATIKOG XOPUKTNPOG TG LETUTOTIONG EMPAA-
Aetl Kot Tov kaBopiopod g otevbuvong e, Bpiokovpe, dniaodn, pia yovia 1
&vav TPry@vopueTpko aptuod g (cuvnbwg v epantopévn), Tov oynpatilet
TO SLAVLGLE [LE Hio YVOOTY 0o o dedopéva pog dtevbuvon).

2. To dhoyo omnv swdva 4.19 dwaypapet v numepipépeto. ABIT aktivog
R=2m.

To Sidotnua Tov Satpéyel TPoPovadS Ba 1I60HTAL [IE TO UGV TOV U KOVG
NG TEPLPEPELOGC:

s= % 2nR = R=3,14. 2m = 6,28m, evd N

petatomion tov tavtiletan pe v otdpetpo Al ko £xel pétpo 2R=4m.

Ewova 4.19
Kok kiviion aiéyov

Av 10 dAoyo elye Sraypdyel OAN TNV TEPIPEPELDL, UTOPOVLE VO BPOVLLE TO
OGN0 KO T LETOTOTION;
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4.1.5 Toydmra

O tpdmog pe Tov omoio petaPdireTor n BEon T@V S1APOPOYV KVNTOV G
oxéon Ue 1o xpovo givarl dtopopeTikdc. ‘Evag avBpwmog mov Padilet kot évog
dAhog o Tpéyet (eova 4.20) diépyovtal amd Béom ae 0éon pe dopopeTicd
pvOud. Xpelaldpoaote, EMOUEVOG, £VO PLGIKO UEYEBOC TOV Vo givol tkavo va
mePLYPAQEL pe axpifeia v adiayn g 6éong TV Kivntdv.

Ewéva 4.20
.. TO “mOG0 YpRyOpa” arraler  0¢on orapéper amd KivnTo 6€ KivnTo.

To @uowké péyedog mov ekepaler To pvOP6 petofoing g 0éong [E]
ovopdletol TayvTnTe Ko copPorileTar pe v. At

H tayomto eivon dtovoopotikd péyebog, 01011, ektdg amd 10 TOG0 Yp1)yo-
po. aALalel BEomn Eva omdpa (LETPO TaHTNTOC), TPEMEL VOL YVOPILOVLE Kot TTPOG
Ta, oV Kiveitot (dtevBvvon Kat popd).

270 SI povada pétpnong g tayvTnTag itvol to 1m/s, eved TPaKTIKY Hova-
oo ¢ eivar to 1km/h (1 m/s = 3,6km/h).

Mévo 1o avayveon...
* 4.1.6 Méon tayvtnta

Yy kanuepwvn (oM 1 néomn toyvtnTo eKEpalet optOunTikd to S166TN-
Lo s 1oV SLavveL £vo Kivntd 6T HLovado Tov xpdvov, kat givor Babuwtd
péyebog. Av, yuo mapadetypa, Eva avtokivnto Eekvnoet amd v Adnva pe
npooptopd M Oeccarovikn, mov anéyel omd avtiv S00km, kot KoAdyel
T Sadpoun o€ ¥povo t=5h, T0TE N HEGN TAYVTNTO TOL AVTOKIVITOL EivaL:

S 500km
Z A4 v,= =100km/h
- 5h

Yta mhaicta g Puoikng, OUmG, 1 HEST] TOLTNTO EIVOL SIOVVUGUOTIKO
péyeboc kat opiletar mg e€NG:

Méon taydTnTa vy vOG Kivntod Tov Kiveital evdvypappo otov déova
X'X glvatl To TAIKO NG LETATOTIONG TOV TPOG TOV OVTIGTOLO YPpOVo At,
oToV 07mo{0 £ytve 1 petatdmion. Aniadn:

V=

f= o ST .1
At G-t
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To didvocpa g péomng Taydtnrag Exet:
® KatevOvvon mov TavTileTon e TV KaTeEvBVVOT TOL S1VOGLOTOG TNG
LLETATOMIONG,
® onueio EQoppROYNG TO KvNTo,
® LETPO: Ly = &
A

Emedn, onmg pabape, otig ev0ypoppes KIVAGEIS TO HETPO TNG LETO-
Tomiong AX 1600TOL LUE TO OAGTNUA S, LWTOPOVUE Y10, TO UETPO TNG MEGTC
TaYHTNTOC VO YPAYOLLLE:

v, = % (4.2)

Ewéva 4.21
H péon toydtte opileton petadd 6vo OEcemv X, Kl X,.

* 4.1.7 Zryymaio ToydT™TA O

H péon toydmra pog divel povo pia yeviki €iKOvae TG Kiviong peta-
&V 600 Tuyaiv onpelny TG TPOYLES TOV KIvNTOV. Ag oG TANPOPOPEL Yia!
70 Tt cupPaivel og kdOe evdldpecso Tpoylokd onpueio.

Y10 mponyovpevo topaderypa (§4.1.6) Tov oLTOKIVATOL TOV TAEOEVEL
vy ™ Oecoalovikn N YvAa6n TN PEGNS TUXVTNTAS OEV UPKEL, Yo Vo
E€poupe ol etvat 1) TaOTNTA TOL, T.)., TN OTIYUN OKPIP®G TOL TEPVAEL
and ta Téum.

Anpiovpyeital, ETOUEVOGS, 1) AVAYKT] VO OPIGOVUE EVOL GALO PUGIKO WLE-
vebog, mov vo ekppaletl TV TaydTNTA TOL KvnTov o KAOE onueio TG
TPOYLAS TOV.

To péyebog avtd Adyetan oTrypaio TovTNTO.

Srrypaion ToydTNTo Elvar 1 EvOEIEN TOV «KOVTEPY EVOG CLTOKIVIITOL N
HL0G LOTOGIKAETAG GE KAOE YpOVIKT OTIYUN HoG SLodPOUTNG.

H otrypaio taydmto givol dtevospotikd péyedog kot otig eubvypapt-
peg Kivnoelg €xet kabe otiypn v 1010 katevboven pe v katebvvon g
Kivnong.

To pétpo g otrypaiog taydvtntog eival ico pe 1o PHETPO TG HEONG
Tay0TNTOG, OTAV TO At Yivel TOAD HiKpo.
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davtooteite, ONAadn, 0TL 01 dvO OEGELS X, KOl X,, TOV TOIPVOLUE YO,
va fpodpe TN HEST) TOYDTNTA Vyy, YIVOVTOL OAOEVE, KOL TTLO KOVTIVEG HLETAED
TovG. Avtd €xel ¢ amotéAeopa To At kat To Ax gmiong va pikpaivoouy.

H tn tov kAdopotog % , 0Ty 10 At «telvew Tpog to undév ovopale-

TOL LETPO TNG GTIYILOIOG TOYVTNTOG.

(0 avoTpos 0pIousS TS oTIYHIAIoS TaYVTHTAS EIval §E0 AT TOVS GKOTTOVS aVTOV TOV fiffliov).

MaOnuatixés mpofinuotiouds

270 Gy THS EIKOVOG LUEAETOUE TNV KIVIIOH EVOG GOUATOS, TO OTOL0 O10YPOPEL THV
woyie, C uetald ovo Géoewv A kor B, o1 omoies kaBopilovtar amo ta diaviouota
Oéong T, kou T, avtiotorya. To kvt o€ ypdvo At uetatomiletar katd to didvoouo
AT, 10 omoio, émwe yvwpilovue covdéer v apyixij pe v telikij Oéon tov.
Opilovue wg péen TayvTyra Yy, éva véo Sidvooua, mov éyel popd. ka1 Sievoven
Popa. Kai ) J1ELOVVON THS UETOTOTIONS KL LUETPO

Ar . . , . , . ,
Vy = E H yvaon e vy, ouwg, dev apket, yio. vo. EEpovue 1t ovupoiver oe kabe onueio.

Eta1, 01 puaikol oréQTRKaY TO £EHS «TEXVOGUOY: Bempnoay 0TI TO YpoviKko d1aoThua.
At yivetou T000 HiKpo, ote 10 onueio B ayedov va ovuminrer e o A. Etol, n peto-
T0TIoN Ar 070 TEUVOVOa THS TPOYLAS, TOV HTay ata onusio A kot B, petotpénetor oe
epomrouévy avths oto anueio A. Towtdypova to Tnliko Ar/At moipver pio cvykekpi-
LEVH TN v, TOV OVOUGLETAL GTIYUIOLO. TOYOTHTO, KOl EIVOL EVA OLAVOGLLO. EPATTOUEVO
TG TPOYIAG.

. . s : . ds
To pétpo tov y1o kGbe onueio diveror omo ™ oyéon: V= —

dt

(ds eivol 10 amEIPOEAGYIOTO TUNUO. THS TPOYIAS TOD OLOYPOEPETOL GTOV ATELPOEAGYI-
070 Xpovo dt).

Ag mpocééovpne

® H uéon toydtnta opiletor petald 000 diapopetikay Géoewv TS TPoyLAS TOV Ki-
VHTOD.

o H cuyaio taydtnro opiletar oe pio Géon e Ipoyias, 1 0mOLo OUWS OTOTEAEITAL
OO DO OTEIPWS YEITOVIKG, GHUELD. (... TO TEYVAOTLLO TOV AEYOUE).
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4.2 Adpavera - 1 vopog tov Nevtova yio Ty Kivon

"Eva Aeopopeio ppevapet amdtopa... Ot emiPateg
Tov avaykafovtal vo kpatnfovv, yio vo pun xacouvv
™V 1ooppomio Tovg Kot técovy unpootd. Ot {oveg
OCQUAELNG TV OVTOKIVIITOV GUYKPOTOVV TOVS 001)-
YOUG G€ TEPITTMON UTLUYNHOTOC. ..... 210 Yvoo1d mel-
POLLOL LLE TO VOGO, TO YOPTOVL KOL TO UTOVKAAL, TO
VOO HOL TEAMKE KOTOANYEL LEGO GTO LUTTOVKAAL.
daivetatl, Aomdv, OTL T0 VAIKG cOUOTE “mTpo-
Pairovv pua dvokoria”, dtav gusic emyelpov e Vo
TOVG OAAGEOVLLE TNV KIVNTIKY] KATAGTOGY TOVG, EVM
TALTOYPOVO ETPUEVOVY VO SLATNPOVV TNV KIVNTIKN
Katdotoorn oty omoia Bpickovtat.
Bepehmong 1010t Te KAPE LAIKOD 6MUOTOG Eival
N EUROVI] TOL GTO Vo ST Pel AUETAPANTN TNV KI-
ynrikn Kotdotaon tov. H 1dotnto avt ovopdletot
adpivere. Ewévo 4.22
O Pabpog adpavetag g HANG ekppaleton pe Amoteléopata Tig
pala. Me dAda Aoya, M palo eivor To pETPO NG adpaverag g HANG
adpAveLng Kot oyeTiletal pe TNy TocoTNTo TNG VANG
a7to TNV OOl OTOTEAEITOL TO GO
O mpwtog vopog tov Nevtwva yio v kivinon (M a&lopa e adpdvelag)
TpoNABE amod TIC TAPATAV® SOTIGTOCELS KO OLOTUTMVETAL OC EENG:
“Otav 6g £vo. GO OEV ACKOUVTAL OVVANELS 1], 0V AGKOVVTAL KAl £0VV
oUVIOTOpREVT] UNOéY, TOTE TO odpa 1| Oa npepei 1 0o Kiveitar gvOVYpappa
pe otadepn TayvINTA”.

Tovropa: Av £F =0, 1616 AS=0 (=01 U = otadepn)

Ewova 4.23 Kivyon o7o ydog...

H xivnon evog 10.6TNHIKOD 0YLOTOS GTO HEGOUGTPIKS YOPo propei va Oewm-
pN0si og kivon yopis TV enidpacy dSvvape®V. g pio TETOLN TEPITTMGT TO
dtaoTnIKé dympa Oa Kiveitol clOViog ev0VYpappe kKo pe otadepn) ToydTnTO
e&otiog ™G adpavelag Tov.
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IoTopukd onpeiopa

To a&iopa g adpdavelag daTvTmdnke TpdTo 0md TOV APIGTOTEAN
(omVv mpaypateio tov N “@uoikn akpoaots”, A8 215, a) wg e€ng:

Kot og eAevBepn amddoon: «.... emuwAéov Kavévas o€ Bo LTopovce va TEL
yuoti éva Kiyntd Bo oTaPOTNoEL KATOL 1) YloTl VO GTOULATHOEL €00 Kt Ot
ekel, ®ote N Oo npepnoel N avaykaotikd Oo Kiveital en’ dmepov.... ”

Emiong, omv mpaypoteio tov “Tlepi ovpavod” dtafalovpe. ..

oNAadn “... av dev vIApyEL autial Yo TNV Kivion evog COUATOC, £lTE €K
@voeng (6nwg, m.y., My g Papdtnrag) eite efontiog g emidpacng 60-
voung, T0te avto o€ Oa etvar duvatdv va kvnOet.... ”

APIZTOTEAHX
Metold TOV TOAA®OV GALOV
£0€0€ KOU TO ETICTNHOVIKA
Ogpéha yro TV Kiviion tov
ocopdtov. X10 £pyo TOL £)YEL
otnpyBei oAOKANpog 0 dVTL-
KOG TOMTIGNOC,
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4.3 Ev@vypoppn opoin xivyon

O nivaxog petpnoenv 4.1
aeopd TV Kivion TOL CLTOKL-
VIToL TG ekovag 4.24.

O vmoloylopdg ¢ TOyL-
mTég Tov o8 Kabe ypovikd dt-
dotnua At = 1s diver v
otofepn Ty v = 1m/s.

H «ivnon, Aowmdv, otmv
omoia T0 Kivntd daypaQeL €v-
BVYpapun TpoyLd Ko 1 TohTN-
T TOL TOPAUEVEL YPOVIKE GTOL-
Oepn ovopaletarl evOOYpoppun
ol Kivion.

Avaykaio mpoimdbeon yia
vo ektelel éva odpo gvhv-
YPOUUN OpoAn kivnom, cOp-
pwva pe tov 1o vopo tov Nev-
TOVO, Vot 11 CLVIGTAUEVT TOV
SLVAUE®V TOV OCKOVVTOL GTO
OO0, VO 100VTOL UE UNOEV.

Mivaxag 4.1 Opoin kivnon

o/a t S v=As/At
(s) (m) (m/s)

1 0 0

2 1 1 1

3 2 2 1

4 3 3 1

5 4 4 1

6 5 5 1

7 6 6 1

8 7 7 1

9 8 8 1
10 9 9 1

Ewova 4.24

To avtokivTo 6€ i60VS YPOHVOVG dLaVVEL ica d10OTIHATA.

4.3.1 Merétn g ev0OYpapung opoig Kivieng

H guBOypappn opoadn kivnon givatl n amAovatepn Lopen Kivnong tov umo-
pel va eKTEAEGEL KATO10 KIvNTO, EXELON TO HETPO, 1) S1evOLVGT KoL 1 POPA TNG
ToOTNTOG TAPAUEVOLY YPOVIKE OUETAPANTO. AVTO onuaivel 6TL 1 cuvapToN
v = f(t) eivon otabepn kou 1 ypapikn mapdotocn g Oa ivor pia evbeio mo-

PAAANAN pe Tov déova t (eucova 4.25).
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Ewova 4.25
Awypappota v=f(t) oTnv €000ypappn opain Kivion

To euPadov tov daypapupatog yuo ke ypovikd didotnuo At Oa 1ovTot
LE TO J1AOTNLO TTOL £XEL SLAVOGEL TO KIVITO GTO YpOVo avTd, Kal Oo 1oydeL 0T
s=uvt

To Sonpa mov datpéyet To Kvntod givar avarloyo Tov ¥povov kivnong,
Kot 1 ovvaptnon s=f(t) eivar o gvbeio (ewdva 4.26) Tov SiEpyetat ond TV
apyn TV a&ovav (gival OnAadn TG YVOOTHG LOPPNG Y=ay).

Ewova 4.26
Awypappata s=f(t) otnv vOOYpappn opai] kivion

H «ion A g evbeiog ekppalet aptOunticd tnv ToydTNTA L TOL KN TOV.
As
IIpdyuaty, A=—=
poyp At

Ooo av&avetar n TaydTTa, TOG0 B avEdveTat Kot 1) KAlon g gvubeiag.

, , . , As, s
Zmv ewdva 4.26 1 taydTO TOL TOdNAATOL Efvan A, = — =L,
At At
, , . As, s, ,
gV@ TOL oLTOKIVNTOV Eival A, = N A KO TPOPAVAOS V; < V5.
t t
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® Anté to owaypappa (v-t) pe to epfaddv fpickovpe To SraoTNRA.
e Ané o owdypappa (s-t) pe v Khion g gv0eiog Ppickovpe v TO-
XOTNTO.

Hapadsiypota

1. 'Eva vmofetikd kKivnto exkterel v0vypappn kivnon. Karta ta 5
TPOTO OEVTEPOLETTO TG KIVI|ONG TOV KiveiTol pNE 6TaOEPT TAYVTNTA
v,=10m/s. Xtn cvvéyero emi Ss eivan akiviTo Ko 6To ETOPEVE S8 KIvei-
Tl pE 6Ta0EPT] TOYYOTNTO
v,=20m/s idwag Popag pe
™ v,. Oéhovpe va Tapa-
OTI|GOVNE YPOPIKA o)
TNV TOYXOTNTO TOL KIv-
7090 ne To ypoévo, ko f) To
OldG TN TOV OLUVVEL TO
KNt pe to ypovo.

Adon

a) o to ypovikd o1
aotuo 0-5s n ToydINTO
TOL KivynToL givorl otabepn
Ko ton pe 10m/s. To o616~
ypoupo o etvor Eva gvbv-
YPOUUO TUMHO TopGAANAO
ue tov aéova t.
Xt emoueva 5s, YPOVIKO
ddonua 5-10s,  ToyO-
mro elval pnodév, onote 10
OUAYPOUILOL TNG TOYLTNTOG
Oa elvar éva evBvypappo
TUAUo Thve otov d&ova
t. Opoiwg amd 10-15s n
TaHTNTO TOPLOTAVETOL [LE
éva. guBvypappo TUqHO
TapaAAnio otov Géova t,
pe Ty 20m/s.

B) To dtaothpoto ToL JavOEL To KIvNTO Ta PpicKovE e epPoadopéTpn-
G1 TOL OLOYPAUUATOC TG ToVTNTAG. 'Eyoue:

a6 0-5s: 5;=5s-10m/s=50m

(7o 1010 amotérecpa Oa Ppiokaple Kot [LE TOV TOTO TOL SLOGTHUATOG S=Vt),

oamd 5-10s: s,=5s-:0m/s=0m. [IpocBétovpe oto SOm dAro Om, yio va

Bpovue to dtdotnua £mg T otrypn t=10s,
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amo6 10-15s: s;=5s -20m/s =100m, omwote Yo t=15s 0 didotpo Oa ivan
150m.

2. IMoonAdtng Kwvovuevog ev0Oypappo pe otabepn ToyvTHTO
v,=10m/s mponysitor £vég potocikieTior kotd 100m. Av o potoct-
KAeTIOTI|G Kiveiton pe atafepn toydtnra v,=15m/s, o€ w660 Ypévo Oa.
npordfer Tov mooniatn; No tapactafody ypou@ikd To Sl0sTRATo TOV
KIVI|TOV IE TO YPOVO 6TO i010 GUGTNRO AEOVOV KOl VO GYOMA.GTOVV.

Avon

Yrobétovpe 6tL | GuVAVTNoN TV dVO KvNT®OV Ba yivel oto onueio X
Vo1EPQ 0O YPOVO t. O LOTOGIKAETIGTAG PTAVEL GTO X, APOV JVOGEL O1di-
GTNUO $;=V;t, EVD 0 TOONAATNG, QLPOV OLOVIGEL SLAGTNUA S,=V,t.

[Toapatnpovpe OU®G amd To GO OTL 1) SLOPOPE TV OLOGTNUAT®Y TOL
SVHOLV TOL KIVITA LEYPL VO PTAGOLY 6TO GNEl0 cuvAavInong etvat iom e
d. Apa:

S-S, =dnqut-v,t=dn t(u-v,) =dnt= :

V; =V,
(petd T1g avTIKaTaoTAGELS Kot TPdcels): t =20s.
To oot TOL dLOVVEL 0 KOOEVAG TOVG Eivar:
$,=15m/s20s=300m kot s,=10m/s20s=200m.

Av TTapovpe ™G opyN LETPTONG TV SGTNUATOV TO oNElo oV Ppioke-
TOL O LOTOGIKAETIOTAG T Ypovikn atiyur t=0s, toéte 0 Todnrdatng Oa Ppi-
oketon 0N Oéom s,=d=100m. To onueio cuvavinong X Oo eivor exeivo oTo
omoio o1 vheiec TV YPAPIKAOV TAPUCTACEDY TOV JUCTNULATOV TOV dVO
Kvntdv tépvovtol. Avtd dikatoloyeitar omd to yeyovog 0Tt 6To onueio X
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T 3VO KvnTd Oor améyovv TNV 1010 aTOoTAGT) 0O TNV aPYN LETPNONG TV Ol
UCTNUATOV, To S100TH 0T, OUMS TTOL Ool Exovy dlovhoel O eivat S10pOPETIKA.

4.4 Ev@vypappn opora perafoiropevn kivnon - Emrdayovon

O mivaxog petpnoeov 4.2 a@opd v Kivnon Tov oxNUeTog GtV WOV
7ov akoAiovbel. [Tapatnpovpe 6TL N TOVTNTO TOV OYNUATOG SUPKMDG AVEAVE-
TOL AALQ [LE TETOO TPOTO, MOTE GE {50 YPOVIKA dlacthpata At va Ttapovctalet
v 01 avénomn Av. Anhadn, oe kGO 2s Eyovpe avénon otny TaHINTO KOTA
10m/s. H kivnon avt) tov oynuatog ovoudletar evbvypouun opoid peto-
BoAAropev.

Mivaxog 4.2 Opord emrayovopevn Kivion
t v Av=1v,-v, | At=t,-t, Av/At
a/a (s) (m/s) (m/s) (s) (m/s?)
1 0 0
2 2 10 10 2 5
3 4 20 10 2 5
4 6 30 10 2 5
5 8 40 10 2 5
6 10 50 10 2 5
7 12 60 10 2 5
8 14 70 10 2 5
9 16 80 10 2 5
10 18 90 10 2 5
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Ev@vypoppn opora petapforiéopevn kivion ovopdaletol n kivnon oty
omolia:
® 1) Tpoyld Tov KivnTov givar pia gubeio ypoppun
® 1) ToOTNTO TOV KvNTov HETOPAALETOL KoTtd TO 1010 TOGO Ovd povada.
xpOVOUL.

Ewoéva 4.27
H tayvmro avéaveron pe otadepo pvOpé 10 m/s kabe 2s.

4.4.1 H évvora g emTayvvong

Eidope omd tov mivoka petpioemv 0Tt 1 TaxOTNTO TOV KIVNTOV KAOe 28
av&averor katd 10m/s. H taydtrta kdmotov dAAov Kivntov, Opmg, pumopet
Vo LETAPAAAETOL UE DLUPOPETIKO TPOTO, T.Y. VO, LELDVETOL Katd 10m/s kdOe
2s.

INo Tapdadsrypo, o 0dnyog evog oynpotog “motdel ykall”, mpoKeéEvon
va gENGEL TV TayOTNTA TOv, eV, 6Tav avtiinedel kdmolo eunddio, “ma-
Téel PpEVO”, TPokeENEVOL va TNV EAATTOOEL. Kal oTig 000 TepImT®GELg 1
TaOTNTO TOV OYNUATOC UETAPAAAETAL GALG e SLUPOPETIKO TPOTO. Anui-
ovpYEiTaLl, EMOUEVAOC, 1 AVAYKN EVOG VEOL QUGIKOV peyEéfovg, To omoio va
ek@pdlel Tov Tpomo petafoing g tayvnrtac. To puéyebog avtd ovoudlerat
EMTAYVVO).

Emtayoven o evoc kivntod ovopdlovpe 1o mniiko g HeTaPoANg TS
TaOTNTAS TOL AV TTPOC TO YPOVO At TTOV YPEIAGTNKE Y10, T HETAPOA ovTH).

(4.3)

H gmtdyvvon eivon dStavocpatid péyedog pe popd kot dievbuven ) popd
Kot ) d1evBvvon Tov AV Ko pe onpelo EQoproyNg TO KIvnTo.

Movéda emtdyvvong oto SI eivon to 1m/s®. Emtdyvvon my. o = Sm/s?
onuaivel 61t g kaOe 1s to p€Tpo TG TavTNTAG OLEAVETOL KaTd Sm/s.

2tV tedevtaio GTHAN TOL TIVOKO LETPTCEMVY EXEL VTTOAOYIGTEL 1) EMLTAYVV-
o1 tov oynpatos. [opatnpovie 6Tt GE OTOLONTOTE YPOVIKN GTIYUY| EXEL OTAL-
Bepny TN o = Sm/s’. Enopévac, oty ev80ypoppun opaid perofailépevn
Kivion 1 emtayvvon givor otabept).
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Kivnon opord petaporropevny eyuaiver: vrapyel 6tadepn emrayvvon.
Yrafepn emrdyvven oyuaiver: N ToVTNTO 0ALGleL pe oTafepd poOUO.

1" tapatipnon:

Ortav 1 TodmTa Tov Kivntod avéhvetal, T0te N kivnon ovoudleton emi-
TAYVVONEVT), 1 emTdyLVOT gival BeTikdC aplBog Kot To dtdvocud g etvar
opOPPOTO e TNV TOXVTNTO.

Ewoéva 4.28
v ev0vypoppn opord emiTayLVOpEVY Kiviion 1) emTd)vven Ko 1) ToyOTNTOo
&yovv TV 010 Qopa.

2" rapoaTipnon:

Avtifeta, 6tav 1 ToOTNTO TOL KIVNTOO EANTTAOVETAL, TOTE 1 Kivnon ovo-
paletar emPpadvvopev, n exttdyvven givotl opyntikog apliuog (Aéystoat Kot
emPpadvven) Kot 1o dévucud g givotl avtippomo TG TayVTNTOGC.

Ewéva 4.29
v 00vypapun opoid emppodvvopevi Kiviion n EXLTAYVVO KOL 1] TOYVTNTO
&yovv avtifetn @opd.

271G un 0poid uETOPaIAOuEVES KIVIGELS, opilovTal Ta ueyéldn uéon Ko
oTIPHIALA ETITAYVVGY 6€ avaAoYia ue To ueyéin uéon kou ctiyuiaio Toyv-
™mTa.
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4.4.2 E€&iomoeis kiviiong - Awaypappota

1. Emtayvvon

To yeyovog 011 1| emttdyvvorn TopapUEVeL ypovikd atabepn onpaivel 6Tt T0
yphonua e ocvvaptnong a = f(t) Oa givar Eva vOOYpoppo TUAO TOPAAANAO
pe tov a&ova Tov Ypovov.

TN mapaderypa, o, emrayvvouevn kivnon pe emrdyovon o = 2m/s® kat
o emBpadvvopevn kiviion pe emtdyvvon o = -2m/s’ ameikovioval ypopt-
K6 OTwG 6TO TOPAKATO YN TG ewovag 4.30.

Ewéva 4.30
Awypappato o = f(t) og opard petoforlopeveg KIviioelg

2. Tayvtnta

EbYkola pmopovpe va katarn&ovpe o pia yevikn e£icmon g ToydTnTog,
vy Tig gufvypappeg opord HeTABUAAOUEVEG KIVGELS, OV TPOTOTOIGOVIE
KkatdAAnAo v e&icmon 4.3 Tov 0pIGpHoD TS ENLTAYVVONG:

IIpdypatt, and v e€lowon

5 A_ﬁ _ v,— U, ,

At t,—t,

Bewpovpe OTL 1| YPOVIKY OTLY-
un t;, cvumintel pe v apyn pé-
TPNONG TOV YPOVoV, oniadn t,=0.
Eriong, Bswpodpe 6tLyat, =01
TayOTNTA TOL KVNTOoY v, IGOVTOL
pe v, Katé v toyoaio ypovikn
oTIYUN t, = t TOo KiynTd €XEL pia TuYoia T TodhTNTag v, =V (ewdva 4.31).

Me tovg cupforcpods avtovg N e&icwon (4.3) ypdopetat:

Ewova 4.31

v =1, + at | (VOpog TG Ta\hTNTOC) 4.4)

H taydmta tou kxtvnrod T gpovikn otiyun mov apyilovpe vo LEAETAE
™V Kivnon Tov ovoudletot apytkn TadTNTA V,.

[Ipopavdg, n cvuvaptnon g tayvntag v = f(t) elvar g yvootng pop-
MGy = ax + B ka1 M ypapikn Topdctact g yio emtoyvvouevn (o>0) Kot
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emPBpadvuvopevn kivinon (a<0) eaivetor ota dStoypdppato g ewkovag 4.32
7OV a.KOAOVOOVV:

Ewoéva 4.32
Awypappota v = f(t) otig opoid petapforiiopeves Kivijoelg

Ag mpocé€ovpe

1) H «\ion g gvbeiog v = v, + at etvan ion pe v emrdyvvon a. Avtod
OTULOEVEL OTLOTTO TO STAYPOLLLLLOL V-t LITOPOVLLE EDKOAD VO BPOVUE TNV EXTAYLVON
m¢ kivnong vmoloyilovtog to mnAiko Av/At peta&d 600 omolwvonmoTE
YPOVIKOV GTIYH®V t; Kot t,. To amotélecpa Oa givarl mdvta 1o 1610, enedn N
emtdyvvon gival otabepn).

2) To euPaddv tov emimedov TUAUOTOG, TOL opileTon amd TV gvbeia
V=1V,+ at KoL Tov AE0Va ToL YPOVOUL t, eKQPALel TO S1AGTN LA TTOV EYEL dLOTPEEEL
70 Ktvn1o.

Ag gpappiéoovpe

10 Sdypappo v-t g €l-
k6vag 4.33 o VTOAOYIGHOG
mg emrdyvvong petald dvo
OTOLMVONTOTE YPOVIK®DV GTLY-
HoVv divel 1o id10 amotélecpa o
= 2m/s?, my. petald Tov oTy-
pov t,=2s kot t,=4s:

_Av_4m/s

o=—= 2m/s?
At 25

To Jdibotnua s  mov
Sravdetor petac&d dvo tuyoiomv Ewéva 4.33
YPOVIK®DV GTIYU®V, Y. t; = 48
Kot t, = 6s, Oa elvan 160 pe To PPadov Tov YPAPUOGKINGUEVOD TURIOTOG, TO
omoio otV mepinTmon avtn elvar éva tpaméllo. Amo ) yempetpio EEpovpie
ot
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E punetion = (00potopo mopdAinimv TAevpdv X Dyog): 2
dnradn:

At (10m/s+14m/s)2s
s:(D1+D2) _! i ) =24m

2 2

A7é to ovaypappa (v -t)
e Mg Vv kAion ¢ gv0siog Ppiokovpe T emTdyvvon.
e Mes 70 gnfadov ppiockovpe To dtdoTNHO.

3. Avgotnpa

H pébodog tov epfadod pmopet va ypnot-
pomomOei, yio va Bpovue to toyaio dtdotnua
S TOV JLTPEYEL TO KvNTO otV €LOVYpapLLLa
opoAd petofarlopevn kivnon amd tn ypo-
vikt] otypn t=0, mov apyiler va kwveitar pe
apyIK TaxOTNTO V,, UEXPL L TLYOO XPO-
VIKN oTIyun t, Tov €YEl OMTOKTIGEL TOVTITO
V= Vytat. Onwg eidape Kol 6To mopdoELypa,

. , . . i Ewova 4.34
10 dloTnua s gival ico pe to epPfadov evog

Aldypoppa yio Tnv amroéoeln

tpameliov. ™ oyéong s=f(t) etV
guOvypappn opaid
EMTAVVOPEVY Kivon
Apa
v+u,)t (v, +at+v,)t 2
a:( +0o) :< o Hot+v,) _ 2ot tat 1 TEMKA
2 2
1. . .
S=vt+ Eat (VOLLOG TOV SLAGTAHOTOC) 4.5)

Av 1 apywn ToyvtnTa ivar undév (v,=0), o vopog Tov dtusTNHATOG Yive-
ToL:

321012
2

Mévo 1o avayvoon...

H ovvéption tov diacthuatoc s=f{t) eivar e uopeic y=ax’+ px ko, 6mwws
gyovue nuaber ota Mabnuotixa, n ypopiKn Tapeotach TS EVal Uio. KOUTOAN
YPOUL], TTOD OVOUGLETAL TOPOSOLN KoL TEPVAEL ATO THY apyl TWV 0LOVV.
H xourdin ooty avaloyo. (e to Tpoanuo tov o «OTPEPEL T, KOG THEY TAV®
(yra Oetino a) 17 KOt (Lo apvyTiKo @), OnAoon eUPaVICEL Lo CUYKEKPIUEVN
KOUTDAOTHTA, OTWS POIVETOL 0TV KOV, 4.35.
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Ewova 4.35
Awypappoata s = f(t) 6tig €00VYpappes opord peTOPALLOPNEVES KIVI|GELS

¢ Ewwéc popoég tov egioncemv kiviong

1. O t¥mog... yopic ypovo

g TOALEG TTEPIMTAOCELS Elval yprioo va yvopilovpe mog petafdiieton
TaXOTNTO V GE GYECT LE TO S1AGTNUA S, TTOV EXEL OLUTPEEEL TO KvNTo.

Ao T1g e£l6MGEIG TNG TOYVTNTOG KOl TOV SUGTAHOTOC UE OTTOAOLPT TOVL
xpévov Ppickovpe tn (nrovpevn oyéon HeTa&d TaydTNTUG Kot SIGTHOTOG.

(Oopilovpe 61t “amaropn Tov ¥POVOL” onuaivel: Advovpe TV e&icmon
™G ToYVTNTOG ®G TPOG t Kat avtd mov Ba Bpodpe to avrikabictovue otnv
e&lowon Tov S106TNHATOC, 0TOTE KAVOVTAS TIC TPAEELS KaTaAryovpe otn On-
TovUEVN OYEDN).

AnAaon:
vV ="y, +ot

2
3:U0t+%at2 L VUO a ( )

Y1y epintmon Tov 1 apykn ToydTnTa eivar undév (v, = 0), n oyéon (4.6)
yivetal

v =+/20S
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2. OMK6 drdoTnpa Kot 0AKOG Ypovog

Otav éva Kivntod exterel vBOypapun opord emPpadvvopevn kivnon, M
TOYVTNTA TOV UEIDVETAL GUVEXDG. Y TUPYEL, AOITOV, 1| SLVOTOTNTO GE KATOL0
YPOVIKY| oTLyun vo undeviotel n taydmra. To 5146t e mov dloviEL TO KIvTo
omd ™ ¥PovIKY oty mov apyilel va emPpaddvetar uéxpt va. akivnTomombei
Ba 10 ovopdlovpe 0MKO daoTNNA So;. O avticToryog ypovog mov Tepvhet
péxpt va axtvnronom et Bo Aéyetar 0Akég ypovog to,.

To o6 ddoTnpa eivot o WiTEPO OTUOVTIKY TOPAIETPOG OTIG EMPPa-
duvopeveg Kivnoelg kot oyetiletal dupeco pe 0épata KuKAoEopiog TV avTo-
KWWITOV, LLE TPOYOI0 OTUYNHATO KTA.

O VTOAOYIGUOG TOV Sp; YIVETOL TOLTOYPOVA, LLE TOV VITOAOYIGHO TOL OALKOV
XPOVOU to, G ENG:

Eme1on ywo t = tg, n toyuTa Tov Kivntod pndeviletat, amd v e&lomon
(4.4) g tayvmTog Oo Exovpe:

, , Y , ,
V=0 tat § 0 =vyta ty, N t, = -—= (a<0) N amlovcTep
a

v
'[Ox =0 (47)
o
AV avTIKOTOG TGOV UE TNV €£IGMOT TOV SLOGTILLOTOG TNV TN TOL ¥POVOL
LE to;, KO KAVOLLE TIG TPAEELS, Ppiokovpe TO OMKO SLUGTNUA Sy,

_ Yy

tox_m 02
Su=1o :
1 T

s:no'[—i—zoct2

[Ipémer va mpocé&ovpe Wiaitepa OTL TO OAKO dtdoTnpo eopTdtot and To
TETPAYOVO TNG OPYIKNG TaxVTNTAS. AVTO GNUOiVEL OTL AV 1] OPYLKT TOYVTNTO
yiver 2mhdoia, 3TAGoio KTA., T0 0AKo dtdotnpua Oa yivetor 4nidcto, 9mhdcto
KTA.

Ewova 4.36
To 0lko6 drdesTnra 6TV VOVYpapp Opara emPBpadvvépuevn Kivion
4mhacraleTan, av 1 apytkn ToyOTNTO 2TAACLOGTEL.
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2mv ekova 4.36 10 avtokivnto A €xel SIMAAGIO OPYIKT TaOTNTO OTd TO
B. Av vroBécovpe 61t T EA0GTIKG TOVG Kot TO 000cTpa BpickovTol oty
010 KoTtdotaon, T0Te To avtokivito A Ba ypelactel vo dlovOGEL TETPATAAGIO
dtaotuo and to B péypt va axwnronombei. Eivol edkolo va amodeifovpe

(TdG;) 6TL AV 0,=0,,

2
s v
tote: L=
SO?»,2 D0,2
Hopadciypoata

1. Aivetrar to owaypappa (I) petaforiis Tne ToXOTNTOS RE TO YPOVO

EVOS KIVI|TOV TTOV KiveiTol gv0V-
TPOppQ.

ZnTtovvTol TO OwnypappaTO.
oweTipatoc-ypovov (II) ko emi-
Téyvvons-ypovov (1)

Adon

E&etalovpe v xivnom yo-
ploTé o€ KGbe ¥POVIKO OLAGTN A
670 01010 TO 100G OWTNG AALNALEL.
Aoy Bpolie To SOCTHHOTO KoL
TIG emtayOvoels pe m Pondeia
TV e£I0O0EMY Kivnong N e
ypapikn uEbodo, To amekoviCovpie
GTOVG OVTIGTOYOVG GEOVEG.

o Xpoviko dwgotnua 0-4s
To kivntd exterel evOVYpopN

OO Kivnon.

Sl = Enapakknkoypduuou (T:l $; = Dt)

S, = 10m/s - 4s 1 s, = 40m

o, = 0m/s?, S16t1 n kivnon eivan
OLLOAN.

® Xpovik6 dvdeTnua 4-6s
To kwvntd ekteretl gvBOYpapun

OLOAG eTPBpaduVOpEYT] Kivion.
, 1
S, = Epyovor (18, =0 t + Eaztz)

S;= % -10m/s- 2s N} s,= 10m

_Mv (0—10)m/sfw2:_5m/S2

At (6-4)s
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e Xpoviko owdotnpuae 6-10s
To kwvnto6 ekterel evOVYpopUn OUAAG ETLTOYXVLVOUEVT Kivio).

, 1
53 = E‘rpwd)vou (Tl S3= Ea‘?:tz)
S;= % -20m/s: 4s 1 s,=40m

0y = v —(ZO-O)m/S 1 0y = Sm/s?
At (10-6)s
2. Apopéag Tov 100m avartoooel peyiotn Toyv-
mra 11m/s Kwvodpevog pe otabepn emrdyvvon Sm/
s’. @éhovpe va Ppovpe 10 Yp6VO OV £Kave 0 dpopé-
g, KaOmg ko Ta dwypappata (v-t), (s-t), (a-t) Tng
Kiviong tov.

Advon

H xivnon tov abint amote-
Aeital omd 000 EMPEPOVS KIVN-
GELG:
® oo [0 OLOAG ETLTOYLVOLEVN
pe emtdyvvon o = Sm/s? uéypt va
EMTOYEL TN HEYLOTH TOYVLTNTO TOV
v = 11m/s. H xivnon avtn dopket
omd T oTYyUn TS EKKIVIGNG TOV
UEXPL 0L YPOVIKY oTiyun t, tnv
omoia, pmopode va Ppovue amd
mv e&lcmon ¢ TaxvTNTOC:
v=v,tat 1 (ererdn v,=0)

Ko
® amd Lo OLOAY] Kiviion uE To-
yotnta v = 11m/s péypt Tov tep-
potiopd tov Katd Tt (nrodpevn
APOVIKN GTIYUN| £6TO t,.

Amo 10 ddypapupa (v-t) pmo-
povLe 0KOAN VO, fpovLE TO YPOVO
t,, av BounBovue 611 TO EUPAdOV
TOV YPOLLLOGKIOCUEVOD TUNLLOTOG
ex@palet To d1doTnuo TOL dtavHEL
0 dpopéag, to omoio eivor BEPara
100 m. Enopévog:

117



KE®AAAIO 4° AYNAMH KAI KINHZH
- Ev00ypoappn oporda petafariopevny kivnon, emtdyvven -

Erp(meﬁiou =S ﬁ S= [tx i (tx _ 2, 2)11] :100 m.

Ao v e&lomon avtr] ebkoda voAroyileton ot t, = 10,19s
(mpopavag: ueyoln faon wpomeliov = t., wukpn Pfoon = t.-2,2 kar dyog tpameliov
=11m/s).

211 GuVERELD EDKOAO LITOPOVLE VO KATOGKEVAGOVLE TO dldrypappiol (S-t)
Kot (0-t) GOUPOVO [LE TO OGO LGYVOVY Y10l TNV OLOAN ETLTOYVVOLEVT Kivion
KOLL Y10, TNV OUOAT).

3. Oonyég avtoxivijtov avtihappdaveron évav avlpono o€ andéotaon
20m, o omoiog emyEIPEL VO O100YIGEL TO OPONO. AV 0 YPOVOS OVTIOPAGNS
70V 00MY0V givan t,= 0,1s ko N (néyroTn)emppaovven wov pmopei va ava-
TTOEOVY TA PPEVE TOV GVTOKIVITOL givan 0. =15m/s%, pe moon (péyrotn) Ta-
XOTNTO TPETEL VO KIVEITAL TO VTOKIVI|TO, DGTE VO, 11] YTUTNGEL TOV TELO;

Adon

H xivnon tov avtokivntov amotedeitor amd 600 ETUEPOVS KIVIGELS:
® (to o, OpLOAY Kivnomn, mov dwopkel t,= 0,1s, dnAadn amd T GTIyU TOL 0
00MYOG TOL AVTOKIVITOV OVTIAGUBAVETOL TOV AVOP®TO LEYPL VO AVTIOPACEL
KOl VO TTOTGEL PPEVO.

211 S16pKee aVTOH TOL YPOVOL TO CVTOKIVITO SLUVVEL SLACTILLOL

S; =, t, (1), ko

® am6 o opodd emPpadvvopevn pe emPpadvvon 15m/s® ko opyiky To-
x0TNTO vy, M oMol elval n TayvINTe TOV BEAOVUE va. Bpovue. Katd v
eMPpadvvopEVN Kivnon To avToKivito HEYPL VO GTOUOTNGEL VO Kiveital
dtovoet dtdotnua (.... BupnOeite To oAko dtdoTne TG OpaAd ETPPadvvo-

LEVTG Kivnong... )
,02
s, === .(2
2 =5, 2

IIpokeévov o avBpwmog va un ytomn el amd to avtokivnro, o Tpémet
TO AOPOIGHLO CVTOV TOV 6VO0 SIAGTNUATOV VO NV Elval LEYOADTEPO ATTO TV
arootoon Tov 20m. Aniadn,

s;+5,<d.(3)

Ao ™ oxéon (3), Ba Bpovpe TN HEYIOTN EMTPETOLEVT] TAXVTITO TOV
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OVTOKIVITOV: §; + S, =d, Kot Aoym TV oyécewmv (1) kat (2) Exovpe OTL:
2 2

Dotk 20 = 470,10+ 22 -20=017v2+3 v, - 600 = 0. (4)
20 30

H (4) eivan o e&icwon 2ov Babuod @g mpog Ty TobTnTo vy TOV
0élovpe va Bpodpe. H emidvon g coppova pe 6ca EEpovpe and To. pLodn-
patika 0o pog 0moel 600 AGELS:

_ -3++9+4-600 _-3++2409 _-3+49,08 N
2 2 2
Vo, =23,04m/s Ko vg,= -26,04m/s.

Vo,12

Amo T1c 000 Acelg dektn givar 1 OeTikn vy, = 23,04m/s, 51011 Oe@POV-
pe 6Tl M Kivnon Tov aVTOKIVNTOL Yivetal Kot T Oetikn gopd tov d&ova
Kivnong x'x.

Yvumepaivovpe Ott ylo TovTnTa peyorvtepn and 23,04m/s (82,9km/h)
Oo Eyovpe aTOyN L.

EPQTHXEIX - IPOBAHMATIXEMOI - AXKHXEIX

4.1 No copninpm0ovv To Kevd:
o) Znv guBOYPapUN OHOAN KIvion 1 TPOYLA TOL KIWNTOU EIVOL ...eveeereenieene.
KoL 1 ToOTNTE TOV TOUPOUUEVEL ..

B) Zto SI povada pétpnong g ToOTNTOG EIVOL veevveeeeeneeee. KO TNG EMTA-
YOVONG EIVOL v

v) H toydtra ekppalet to puOpod HeTOBOANG TNG voveeveerveeneeene &vOg KvNTov,
EVD 1 emTdyvVoT EKPPALEL TO PLOUO UETABOANG TNG cvvevveeeveeenee €VOG K1-
yntov.

4.2 Na copminpo0ovv To Keva:

ApOpog cuvVTETUYREVOV
Kwnto oL yperalovta, yio va Kofoplotel
1 0£o1 TOV KV TOV.

Agpomhévo L

Axpofdtng mov mepnatdetce oyowvt | ..

Kapépt oe hpepn 8éAaceo. | L.

Kapdpt oe povptrovvioouévn Odhaceo | L.

IIovi okoktoo |

Avtokivnto og medwvo dpoép0 - | L

Avtokivnto og opewvo dpoép0 | L.
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4.3 Mo amté T1g o10@opés petadd TayOTNTOS KO EMTAYVVONG Eivan 6TL:

o) £ovv Tavta ovtifetn popd

B) to éva péyebog eivar SovucpraTiKd, EVO TO GAAO LOVOUETPO.

v) T0 éva uéyebog ekppaletl To puOud petaPoing g 0éong, evéd to dAro to
pLOUO peTaBOANG TNG TALTNTOG

d) 1 emtdyyvvon glvar HEYOADTEPN TNG TOYVTNTOGC.

EmiiéEte ™ oot amdvinon.

4.4 AvoréETe 600 06 TOVS TAPAKATO TUTOVG KL UTOdEIETE TOVG:

o) V=vytat Y) v =V} +2as

1, v’
s=vt + =at 8) sy = —2
B) 0 2 ) OL 2|(1|

4.5 AYo Kivntd mov KvovvTal oty idwa gvbeia £xovv TaYOTNTES L KO -V
avtiotoyo. Tv cvpnepaivere 1o TNy Kiviion TovGg;

4.6 Xtnv €v00Ypopuun opoi] kivnon:

o) M emrdyvvon eivatl Pnodév

B)  tayvnTa etvan otabepn

v) 0 puOUOG petaforng g Béomng sivarl otabepog

8) 0 pLOUOG peTafoAng TG ToLTNTOG Etval UNJEV.

Xopakmnpiote e X TIC 6OOTEG TPOTAGELG KoL e A TI AavOacuévec.

4.7 Xty €000ypopuun opoid eritayvvopevn Kivnon:

) 1 EMTAYLVOT OVEAVETOL

B) n tayvTo avéavetot

Y) 0 puOUOG petaforng g B€omng eivatl otabepog

8) 0 puOUOG petaforng g ToybTNTAG Eivol oTadEPOG.
Xopaxktnpiote pe X TIg 6OOTEG TPOTAGELS Kal e A Tig AavOacuévec.

4.8 Emié€te 10 0m00TO daypappo.
Yo KoOga amd TiC TapaKaTo
TEPTOGELS EVOVYpopung Ki-
vnong:

o) aKwnoio

B) evBVYypapun opain kivnon

Y) OpoAG emiTaLVOLEVT Kivion

d) opodd emPpadvvouevn Kivnon.
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4.9 "Evo. avtokivito Tov apyikd npepei Sexvaer pe otadepi emrayvvon
a = 0,5m/s* kivodpevo 000ypappa. Yotepa and ypovo t=1 min 1 to-
¥0TNTA TOV B0 givor:

) 0,5 m/s B) 30m/s? v) 108 km/h

d) 3 m/s €) 30m €) 108.

Eniélre T cwot amdvinon.

4.10 H Toyvtnto evég Kivntov mov Kiveitor ev00ypappa perafdiieton
Kotd 60m/min o¢ 1s. H emtdyvven] tov Oa givon:

o) 60m/s* B) 10m/s’ y) 1m/s? ) 6m/s’

Emniélre T cwot amdvinon.

4.11 Oynmpa kKrvovpevo ev0vOypappo pe tayxvTnte v=10 m/s apyilel va em-
TayvveTol pe 6talepn emrdyvven o, Kai, a@ov dwevicel draoTnno
$s=50m, 1 TavTNTa TOV dimhacraleTan. ZnTovvron Ta €E1G:

o) 1 EMTAYLVCT] TOL KN TOD

B) To dwaypdappata (v-t), (s-t), (a-t).

4.12 Mg Baon Tov Tivaka peETPGE®Y R m—

o) Na kévete ) YpopiKn TapacTaoT)
TayHTNTOG - XPOVOV. &) )
B) H apywn tayvnta givat .............. m/s. 0 0
v) H kivnon givon emttayvvopevn, 1 2
OWOTL e 2 4
8) H emréyvvon mg xivnong 4 8
EIVOL oo, m/s’,
€) To duo o yio To TpdTO 48 g s
EVOL e, m 10 20

4.13 Xapoktnpiote KaOepd amd Tig E0OVYPUPNES KIVI|GELS TOV TOPLOTA-
VOVTOL 6T0 000 OL0YPARNATO, CUUTAPDVOVTOS TO UVTIOTOLY0 KEVO:

4.14 Apopéog Tov 200m avontvocel péyrotn toyvtnTe 10m/s pe emra-
yovoen Sm/s’. Tlowog givar o ypévog mov £Kave;
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4.15 At 10 TOPUKATO NAYPARNE TAYOTNTAS-YPOVOV HIaG evOVYpapuNg
Kiviiong va yivouv ta owoypappatoe o) S1eeTipratos- ypovou (s-t) Kot
B) emrayvvonc- ypovov (a-t).

4.16 Avo oyfqpata apyifovy vo, KivouvTal TOVTOYPOVA TAVE 6TV 1010 £V-
Ocio pe emrayvvesig mov £xovv pétpa o,=Sm/s’ kol a,=4m/s’ avri-
oTOYY(0. AV OPYIKA 1| 0TOGTAG] TOVS NTeV d=72m Kot 1] Kivi|o1] TOVG
givan avtipponn,

o) vo, Bpebei o ko TdTE Bo GLVAVTNOOHY TO oY HOLTOL

B) va yivouv ta dtaypappata (v-t), (s-t) ko (a-t).

4.17 Avtiotoryicte KaOepurd and Tic 4 gvbeieg pe TIC TOPUKATO TEPTTO-
GEIG KIVI|TAV, GUUTANPOVOVTUS TO KOTAAM AN KEVE 6TO draypappo-
TO TOV AKOAOVOOVV:

o) Todniato v = 25km/h B) awtokivnto o = 3m/s?

) potocikAéta v=110km/h  §) agpomhdvo o = 20m/s?

4.18 Xto mapaKdTo® Jrdypoppa arxetkovileTol n petaffoin Tov SwooTipa-
TOG S LE TO YPOVO t EVOS KIVIITOU TTOV apyLK( 1PENEL, TO 0TTOL0 EKTEAEL
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g0Oypappun kivnon. Znrovvrat:

o) vo. ovayvoplotel to €idog kdOe emipépong
Kkivnong,

B) va Bpebei n péyiom Kot HETpo TovTNTO.
TOV KIvNTov,

¥) V& VTOAOYIGTEL TO GLVOAIKO O1AGTNLLOL KoL
1 HETATOMION TOV KLV TOV,

d) vayivouv ta dtory pappato Ty hTnTog- Ypo-
vou (v-t) Ko emTAYLVONG - XPOVODL (a-t).

4.19 X710 Srdypoppa ancukovileron 1) peToPori] TG ToOTNTOS BE TO YPOVO
£vOG Kty TOO oV Kiveital ev00ypappa. Zntovvror Ta £Nc:
1) Xapartypicre pe X 1is 6wotés mpotdoels kot pue A Tig Aavlacuéves:
e 1 toyvtnta yw t = 0s eivan
v =0m/s
® T0 GUVOAIKO OldoTnuo. €ivol
92m
e 1 Kivnon ot ddpkele TV 4
TPOTOV OEVTEPOLETTOV Elvarl
OO
® 1) emTaLVOUEVN Kivnon €xel
emtdyvvon 2 m/s’.
1) Eniiéére tn ooty arndvryon
Katé ™ ypovikn otryun t=14s n
tayvnTo elvat:
o) 4m/s B) Sm/s v) 6m/s d) 2m/s
III) Na couminpmcere Ta Kevd:
® Tn ypovikn otiypn t = 185 TO KIVITO ..eveeveveneieiieieenne
® Tn ypovikn otrypn t = 10s 10 KIvNTO OMOKTA T1) ..o ToLTNTO
e Tn ypovikn otiypn t = 12s 10 KV TO EKTEAEL KIVNON .evvvenens
e To kvnto ekterel dtadoykd Tig €ENG KIVAGELS: OPYIKA .............. Kivnon,
EMELTA ..o Kivnon Kot T€A0G .............. kivnon.

4.20 Ilepumoiko TG TPOYALNS KOTUILMKEL AEMPOPEIO TOV TEPUGE NE KOK-
Kwo. To Aew@opeio Kiveital pe ota0epn TayvTnTe v = 1M/s, eved TO
TEPUTOMKO, 6TaV apyiler va KiveiTal, el oTadepn] emtayvven o=1m/
s? ko améyer amd To Aew@opeio omdoTacn d=8m. Znrovvran Ta £ENg:

o) Xe 1660 POV TO TEPITOAKO Oa TPoAdPel To AemPopeio;
B) e 1 amdoTac 0md To eavapt Ha cupPel avTo;
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v) No mtapactafodv ypogikd ot ToyDTNTEG TOV dVO KIVIIT®V LE TO ¥pdVo oE
Koo ouotnpa a&ovav (v-t).

8) Na mapactabody ypaeikd to SlecTAHaTe TmV 600 KIVITOV LE TO ¥POVO GE
KOWO GVt aEOVOV (s-t) kot va onueimbel To onpeio cuvavtnomng Tovg X.

€) Yrdpyetl Kt GAAo onpeio cuvavinong oto ddypappo (s-t);

4.5 AYNAMH... To pvoTtiké tng emtayvveng
- 2°° Népog Tov Nevtova

Av BopnBodpe Tov optopd g dvvaung (... aitio mov uetofdiier vy ki-
VITIKY KOTAOTOON TV COUATMV...) Kot Tov 1° vopo tov Nebtova (.. av dev
0GKODVTOL OVVOUELS O KATOI0 GWUA, TOTE 1] TOYVTHTO. TOV TOPOUEVEL aTobdE-
p....), TOTE EDKOAO, KOTOANYOVUE GTO GUUTEPAGHLO OTL 1] EPAPROYT SVVOUNG
o€ kdmolo cmpa o emeépel petafoin otnv TayvTNTE TOL, dSNANOT B TOL
TPOGODGEL EMTAYVVET).

Amd ™V mepoapatikn Sdtaln g ewovog 4.37 S10meTMVOLLE OTL OV

Ewéva 4.37
H emtdyvven mov amoktd éva cdpa eival ovarioyn pe tn dvvaun
OV TOV OCKEITOL.

Tpafnéovpe 6Vo 1d1a Payovdakia to £va pe dbvaun F kot to dAlo pe dimAdoio
dvvaun 2F, 10te avtd mov d&xeTon TN OIMAGGLo SVvVauY SlaTPEYEL SIMAAGLO
dtdlotnpa otov id10 ¥pdvo, amokTd dnAad Surhdoia emtéyvvon).

Ewéva 4.38
H emrdyuven mov amokTovV 10 GONATA, PE TNV ETIOPAGT dVVAUNG,
givar avticTpoon g palag Tov.
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Ouwg, av aoknbel n ida dvvaun ce dvo Payovdxio Tov Eyovv duTAdcio
paco to €va amod to dAlo, ewdva 4.38, TOte aLTO MOV £xEL TN MKpOTEPT Hhlo
dtovvEL STAac10 S1doTNI 6TOV 1010 ¥POVOo, amoKTA ONANST| SITAGGLO EMLTA-
YOVOT).

To, 600 TOPATAVEO GUUTEPAGLATO, TO OO0 APOPOVV TIG GYEGELS “EMITA-
yoven-dvvaun” Kot “emttdyvvon - pale”’, o Nevtwvog to copmeptédafe oe
pio padnpotikn oyxéon mwov ovopaletat 2% vopog Tov Nevtova 1 “Oepeiid-
ong Nopog g Avvapikig” Ko S1TumdVEToL ¢ EENG:

«H ovvietapévn d0vapn Tov 0oKEITOL 6€ £va GO £iVOL i61] UE TO Y1~
vopevo TG palog TOV CAONATOS EMTL TV EMTAYVVOT UE TNV OO0 KIVEITOL
avTo», ONANON

*F = mé. @EMEAIQAHE NOMOX THX AYNAMIKHZ (4.9)

® Mg Bdon to Ogpelicddn vopo opiletar n povada dvvaung oto S.1. cvotn-
pa. ko ovopdetar Newton (1N).
IN givor np dvvapn 1 omoia
otav aokn0ei o copa palog 1kg
Tov TPosdidel emrdyvven 1m/s’
KoTa TN O1800VVeT] TG,
Anhadny: IN = 1kg. 1m/s>.

Hopatnpijoeig
e H cuvictapévn dovoun TF kat n emtdyvvon a givor Stavdcpato opop-
poma, 10Tt 1 Lalo m ToLV GMUATOG Elval TAVTa BETIKOC 0p1OUOG.
‘Etolr, av  £va
GO0 aPYIKE Npepel
(v=0m/s) ko deytel
mv enidpacn ota-
Oepric dbvaung F,
t6te 0o amokTNoEl
otabepn emrdyyvvon
d, 1 omoia Ba etva opdppomn TG SVvauNg, kot To odpo Ho ekTeAécel Kivion
gvBvYpopun opaAd emtayvvopevn (0>0 kot 6tal.).

Ag gpappdéoovpne

Yopo paloc m= 10kg, mov apytkd npepel, 0&xeTan TV ETIOPACT GTA-
0ep1g ovvaung F=50N ywa ypovo t=3s. [16on givar n TayvTNTd TOL TN YPO-
ViK1 6Ty t=3s;

A76 10 Oepelmon vopo Ppiokovpe Ty emtdyvvon o g Kivnong:
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50kg o
_ S

XF 50N :5m2.

YFEmofo=—=—=
m  10kg 10kg S

Ao v elomon g TobTNToag Yo Tig eVOVLYPAUUES OPOAG EMITAYVVOLLE-
VEG KIVIIGELG £YOVLLE: L = Vgtat 1), ETEON TO GO OPYIKE NPEUEL, V = at,

OTOTE M TOYVTNTA TOL TN XPOVIKY otyun| t=3s Oa givar: v = 5m233 = 15m .
S S
Mmnopodue Op®g va. epyaoToONE Kol og £ENG:

Am6 t1c oyéoelg XF =man o _xF ul a=£ (1) xonv=v,+atfv=at(2)
m m

TPOKVTTEL OTL V = Pt (3). Amo ) oyéon (3), apOV AVIIKATUGTGOVLE
m

To pey€n Kot KAvoupe Tig Tpa&els, Bpiokovpe v ToOTNTO.

e Av c¢ éva oo Tov Kveitol evBvypappa Kot opaAd ackndel otabepn
dvvaun katd ™ dievbuveon g TaydTNTAG, TOTE AVAAOYO UE TN POPA TNG OV-
vaung dtokpivovpe d00 TEPITTOGCELS:

1) H @opd tng dS0vaung vo GOpmImTeL [e T Qopd TG ToYVTNTOS, OTOTE TO
oo Bo eKTEALEGEL OPOAG EMITAYLVOPEVT KivioN).

ii) H popd g dOvaung va etvar avtifeTn pe ™ @opd g toydTnToS, 0mo-
1€ T0 oOMa, Do ekTeEAéTEL OpOAd emPpadvvopevny kivnon.

Ag gpapupdoovpne

Yopo palog 10kg xwveitor €v0Oypappo pe otobepn taydTnTo
36km/h. Mo oTta0gp) oOvaun eTOPa TAVE TOL pe Popd avTifeTN TG
TOYOTNTAS TOV KOL TO UKLV TOTOLEL GE (POVO 25. ZNTeiTOL TO PETPO TG
ovvaung avTnG.

TN ™ dvvaun Ba woyvet 6Tt F = ma (Ogpeiidong vopog).

[Ipopavadg to cdpo ektelel opard emiPpadvvouevn kivinor, omote o
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v
¥pOVOC aKtynToTOinoNg Stvetat amd ) yvwoth oydon: ty, = —,
a6 TV omoia Bpickovue TNV exPpaovven e Kivnong: |

a|=:)—°=—10m/3=5m/sz.

Oh S

v, = 36km/h = 10m/s, t;,=2s Ko, GLVETOG,

Emopévag, 1o pétpo g dvvoung o etvor: F = ma = 10kg - 5m/s* =
F=50N.

® Otav og évo GO0 0oKOOVTOL TOAAES SUVALELS, TOTE TPMTA PPICKOVE
T GUVIGTAWEVT] TOV SVVAUEDV KOl LETA Epappolovpe To Oepelmon vouo.

Ag gpappdéoovpe

Xopo palog m = 10kg oéyeTar Ty ewiopaon 0vo KGOeTOV Kot icmV
petadd Toug dvvapewv F=F,=F=5N. Ofhovpne va fpodpe tnv emrdyvv-
G1] TOL CONATOC.

YroAoyiloupe, e TO YVOOTO TPOTO, TI GUVIGTAUEVT] TOV OVVALEDY TOL
0GKOVUVTOL GTO GO

SF=\JF2+F2 + 2FF, cuv90°= V2F2 = F\2
Aniodn: LF = 5J2 N.
21 ovvéyeln, amd 1o Oepehmon vopo
>F = mo Bpiokovpe t0 HETPO TNG EMLTAYVV-
GN¢ TOV CAONOTOC!

YF 52N V2,
o="—="—""—=—m/s’.

m  10kg 2
Axolovbwg, emeldn N emttdyvvon eivat
péyebog dravuouatikd, Tpémel vo Ppovpe
Kot TV katevbvvor e, Apkel U avtd va
VITOAOYIGOVLLE T YOViL :

8(|)(p=%=1, Gpo ¢ =45°.

1

4.5.1 Avvapikog opropog Tng patog
SOpemva pe to Oepeliddn vopo kabe petafoin otn dhvaun TOV acKeiToL
6€ KOTO0 GMUO TPOKOUAEL KOl U0 1IGOTOCT UETAPOAN GTNV EMXITAYVLVON, UE

. . F . ,
OTOTELECO TO TNAMKO — VO TOPaUEVEL 6TaOEPO.
o
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Anhadn, av dimAactactel 1 dvvaun SMANGLALETOL KOt 1 EXLTAYVVOT, OV
tpumiacioctei n SOvaun tpumAacialeton Kot 1) ETTAYLVON K.0.K.

sovenie Fo2F 8F _  _VF_
UVST[(DG_ __________ ___m’

a 20 3a va
To otaBep6 mriko TG dVVOUNG TOV OOKEITUL 6E KATOL0 GO TPOS
™V emtdyvven v omoia Tpokoiel ovopdletonr pala.
H palo etvor povopetpo péyebog Kat, EKTOG 0md TV adpaveLd, EYEL Kot TNV
1W010TNTO VoL 0oKeT EAKTIKEG OUVAELG 08 OAAeS HALEC.

Ta avayvaoon kat uovo
2oupwva ue ™ Gewpia e oyetikotnrag tov Einstein n
ualo. dev eivar wio, oTabepn TOPGUETPOS THGS KIVHOHGS, OAAG
eCOPTATOL OTTO TNV TOYOTHTO TOD GOUATOS. ZVYKEKPIUEVOD,
n palo m avéaveror e Ty ToOTHTA D TOV GOUATOS TOU-
pwvo, ue v eClowon:

m, eivair N Palo T0V 6OUATOS, OTAY EIVOL aKivTO (UAlo NPEULag), Kol ¢ i
Ty bTHTO. TOL PWTOC 070 Kevo (¢ = 300.000 km/s = 3.10°m/s). H avénon e
UG0S 08 oNUOIVEL ODENOT TV YEWUETPIKDY OLATTATEDY TOV TOUATOS OAL,
OTADGS KO LLOVO 0DENGH THS OOPAVELLS TOD.

Eivou a&ioonueioro to yeyovog ot n eCiowan oot Géter wg opio toydTy-
TOG GTO GOUTOY PLO. TO, DALKG. GOUOTO. TV TIUH C.

Hopodciypota

1. O 00176g avTOKIVI|TOV TO 0TTOi0 KiveiTor Ev0VYpappa Ko pe otade-
p1 TayvTnTe v = 72km/h avrihappavopevog éva pmoolo GPEVAPEL.
To avtokivnTo 0.0V dtavosel 20m, axviTonoieitor. Av 1 pdlo Tov
ovtoKkivijtov €ivar m = 800kg, 0 ovpe va Ppovpe T ovvaun TOL
avonTOOnNKE 6TOVS TPOYOVS TOV.

128



KE®D®AAAIO 4° AYNAMH KAI KINHZH
- AYNAMH... T0 po6TiKO NG EMTAYVVENG, 2° VOpog Tov NevTtova -

H 60vaun mov ypetdotnke, yio va axktvnrorombei to avtokivnto, ivat
F=mao.
H amdéotaon tov 20m mov dtoviel T0 QVTOKIVIITO HEYPL VO OKIVITO-
nmom0Oei givar to ohkd ddotnpa g emPpadvvopevng kivnong, To omroio,
2

onwg yvopilovue, vrohoyileton and ) oxéon S, = 21)|—°a , amd TV omoia
Bpiokovpe v emPpadvven a g Kivnonge.
‘Exovpe 611 vy= 72km/h = 20m/s kot S,,= 20m, omdte EVKOAN TPOKVITTEL
ot
o =10m/s%
Emopévag, n Suvopn sivor F=800kg 10m/s® = SO00N.

2. To avtokivnto X, palog m; = 1200kg pupovikei pe cyowvi og oprio-
VT10 6popo éva ahio avtokivnto X, pdlac m,=800kg. Av n emrayvv-
o1 pe TNV omoio, Kwvovvtan Ta. 30 oyfpata sivan a=3m/s’, {nrovvran:
a) 1 dvvaun €AENG TOV GVUTTUGGEL 0 KIVI|TIPOG TOL X,

B) n Téon Tov GY0IVI0D.

o) Epoppolovpe 10 Bepehiddn vOpo 6To cUGTNUA T®V 600 COUATMV:
EF=(m, + my)a i F-f+f "= (m, + my)a | F = (m,+ my)a (1),
oot -f+f =0 (o1 Thoelg ot dKpa TOV GYOWIOL gival, OTmg EEpove, (e0-
YOG «OPAoTG-aVTIOPOOTG», OTOTE Eival avTifeTeg).

Amo v (1) pe avikotdotoon kot tpagelg Ppiockovpe ™ (nTovpevn
dvvaun F=2000kg-3m/s>=6000N.

) H téom tov oyowviov Ppicketat, ov epoploGovLE TO BEPEMDIN VOLLO GE
évoL amd to dVo oynuata (GuVNBOG 6° AT TOL dEYETON TIG AYOTEPES GUVALLELS).

o 1o X, 0o éyovpe: ZF = mya ) £ = 800kg-3m/s® = 2400N.

To 1010 amotérecua O Ppiokape, av elyope EpopUOCEL TO BepeAidon
VOLO 6T0 X;. AG SOKILAGOVLLE. ..

3. Xg évo, copa paloc m = 10kg, mov Ppiockeron o oprlévrio Tpaméll,

aokovvran Tpeg opriovries ovvapelg F=3N, F,=2N F,=IN 6no¢ otnv
gwkéva. Znteiton 1) emrdyoven mov 00 0TOKTHGE T0 6O, av ¢= 60°.
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Bpiokovpe apyikd t cuvieGTOUEVT TOV OVVE-
HEMV TOV OICKOVVTOL GTO GO0 Kol LETE EQUp-
polovpe To BepeMmon vopo, yio vo fpodue v
EMLTA(LVOT).

O vroloyiopuog g cvvictapévng ZF yiveton
pe m yvoot pébodo g avaivong oe AEoveg.

>F, =F,-F, =F,-F,ouv60° = [3—2%]N =2N

3

2R = ng - F3: anli600 = F3 = [27'1 N=0,73N

y
SF = \SF? +3F2 = /4+0,53N = 2,13N

Ko a6 1o Ogpeiicddn vopo ebkora vroroyile-
TOL TO WETPO TNG ETTAYVVONG:
YF=ma1o=0213 m/s’.

H xotg00vver) Tov S10vOGHOTOC TNG ETLTOYVV-
ong mpocodtopilerar amd ™ yovia O mov oynuorti-
Cet pe tov d&ova X 'x:

2F A
€00 :—V=E§O,37 Gpa 6~ 22,3°.
SF 2
4.5.2 Bapog

AVOQEPQLLE TTLO TOV® OTL oL GAAN
BepeMdon 1010TNTA. TOV £YOLV T
ocopota, gival vo aokobv To £vo 6TO
6ALo elkTikég duvapuels. Ot duvapelg
avtég eaptovrol amd TG Paleg TV
COUATOV Kol Ao TNV owdGTAo LE-
ta&d toug. [ mapdderypa, €00 Kot
t0 Bipiio avtd €lkeote, LGVO TOV OL
EAKTIKEG aVTEG OLVALELS gtval TOAD
acBeveic kot To amoTeLécHATA TOVG
dev eivar gpeavn. IIpoxeévou va
yivouv a1eOntég ot duvapels avtég

npénel ol naleg TV COUATOV TOV Ewéva 4.39
OAANAETIOPOVY Vo gival TEPACTIEG Av dev vriipye N £MEN TS YIS,
(6nwg etvan, my., ot paleg twv mho- 610t pag Oa siyope o0z
VITOV). GTO JLIGT 0.
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2V TEPITTOON TOV TAOVNTOV TOV NALLKOD HOG CUGTHLOTOS OVTEG Ol
duvapels EAEng anoktovv kabopiotikn onpocio. Eivar ekeiveg o1 onoleg ov-
YKPOTOOV TOVG TAUVIATEG TNV TPOYLE Tovg Kot KaBopilovv Tovg vOpovg Kivn-
oNng Tovg. Ot Taong eOcems dopLEOPOL (LETEMPOAOYIKOL, TAETIKOIVOVINKOT
KTA.), Ol 070101 TEPIGTPEPOVTOL YOP® OO TOV TACVITI HOGC, EXIONG CLYKPO-
TOVVTOL GTIV TPOYLEL TOVG Ol TIG EAKTIKEG OUVAELS TOV OICKEL TTAV® TOVG M
pnaca g I'ng.

Ewova 4.40
O eAKTIKEG OVVANELS PHETUED TOV Pal®dV KupLapyoOVv 6To PoKpOKOGHO.

Av 0@NGOLLE £V, AVTIKEILEVO OO TOL XEPLOL LOG, .. aLTO TO PiPAio, TOTE
0o to dovpe vo katevBvveTal TPog 1o £0a.pog. To yeyovog avtd opeiletor oty
eAKTIKT 6Ovoun wov ackel n I'm oto BifAio. Avti 1 AEN TG I'n¢ exdnidvetan
o€ kd0e copa Ko ovopdletal fapog Tov GOUATOC.

Bapog ovopdaletonr 1| etk dvvaun mov ackei n pala e I'ng ot
palo kaBe coOpOTOC.

Eme1dn to Bapog ivar Svvaun, Ba tpémel cbppova pe 1o 2° vopo tov Nebv-
TOVO Vo TPOoodidel emtdyvvon ota oopata. H emtdyvvon avtm ovoudleton
emtdyvvon g PapvTog Kot cupPoAileTar pe 10 g.

H epoppoyn tov 2% vopov cg évo oo To omoio Kiveitor uévo pe v
enidpacn tov Pépovg Tov 0onyel oty €ENG oéo:

TF=md 7 B=mg (4.10)
TN avayvoon ko pévo...

e H emtdyvven g papvtntog g €aptdtal amwd To YeOYPuPLKO TAATOG
TOV TOTTOV KO QVEAVETAL OTTO TOV LGNUEPLVO TPOG TOVS TOLOVGS TNG YTS.
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ZuyKeEKPUEVOL:

Eneion n I'm dev eivan téleila
coaipa, aALG ToPOLGLAlEL pia
SlmAGTUVON GTOV IGMUEPIVO, T
wenuepwvi] axtiva g I'ng stvan
peyoAvtepn kotd 21km mepi-
OV Otd TNV AVTIGTOLYN TOAMKY
oKTiva. Avto €yl ©G AmOTEAE-
oo 1 omdoTAoT) O’ TO KEVTIPO
™m¢ I'mg otov 1onpepvo va glvat
peyoAvtepn o’ 6tt Ha fTav, av
TO0 oOUO PPloKOTOV GTOVE TTO-
Aovg. Emopévacg, otov onuept-
vo Ba déyetarl pkpdtepn €AEN
a6 ) I'm kot n Ty tov g Oa
glvar emiong pkpotepn. Avrie-
Ta, T0 PApog evOg cdpoTog Oa
glvor pLeyaAdTePO GTOVG TOAOLG,
onw¢ emiong kot to g. H palae
opmg Tov copotos Oa sivar
mavtoy oTafepn.

H tyn tov g (Y10 vtepOodrdo-
610 DYo¢ undév) eivar katd péco
6po: cToviIenuEpVO g=9,79m/s’,
otovg mohovg g=9,83m/s? Ko
oe  Ye@YpaQWKO mAdTog 45°
2=9,81m/s’ (eucovo, 4.41).

e H smtdyvvon g Bapitnros g e€optdTon amd To viyopeTpo Tov 16-
OV KU1 HELOVETUL 0G0 UTORUKPLVORAOTE 0o TV empavera g I'ne.

Av pe éva peyaang axpifelog SUVOUOUETPO LETPHIGOVLE TO PAPOG EVOG
ocopotog oty emipdaveto g yng ( h =0 m) kot erovordfoope T pétpnon
otV KOpLeY €voc ynAol Pouvov, m.y. otov OAivpumo ( h = 3000 m), Ba
dwmiotdcovpe 6Tl 0 PApog Tov copatog Exet petmbel. Kabog, Aoudv,
ALEAVETOL TO VYOUETPO EVOG TOTOL, 1| EAKTIKT SUVOLT TNG YNG LEWDVETAL,
LE OTOTELEC IO VO, LEIMVETOL TO BAPOG TV COUATOV KO, ETOUEVOC, 1| ETTL-
Téyvvon g Paputnrog g. Oa wpénet vo TovioTel Waitepa 0TL 1 EAEN NG
I'mg mpog dra o cdpota undeviCetan (Bewpnrikd) ce dmelpn omndoToon
amd TO KEVTIPO TNG. ZTNV TPAYLATIKOTNTA, 1| AEN TG Mg yiveton 1660 ut-
KpN Y10 LEYAAES OMOGTAGELS 0O TO KEVTIPO NG I Mg, dote va ) Bewpovpe

TPOKTIKE {oM pe Pndév.
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Ewova 4.42
H £)&n ™ I'mg BzopnTikd pndevileton og drelpn amdotacn 0mwd 10 KEVTPO TNG.
O aotpovavtg £Em amé v atpdécearpa g I'ng egaxorovdei va £xel Bapog,
povo mov givan pkpoéTEPO o’ 6,11 TNV emPavere. s I'ng.

e H emtayvvon g BapitnTog o éva onpueio £yer tnv idwo Ty Yo ké0e
oopa (rov Oa Ppedel oto onpueio avtd) avedptnta amd ™ pala Tov.

‘Eva Bapd ki éva ehagpd copa d€OVTOL dOPOPETIKN dVVAUN Omd T
I'm, éxovv dNradn dapopetikd Papog. H emitdyvvon duwmg tnv omoia amwo-
KT0 kd0e copa eivar 1d1a Kot iom pe v emtdyvvon g Popvntog g. H
I'n emopévmg emroyHvel OAa TO. GONATO PLE TOV 1010 TPOTO, OvEEAPTNTA
amé ™ péla Tovs. Av apebovv ta chpota avtd and to idto vVyog, Ha
EMpene va pTaoovy oty empavela g I'mg tavtdypova, EpOcOV Exovy TV
dwn emtdyvvon, ewova 4.43. H avtiotoon Opmg Tov aépo emdpd pe da-
(QOPETIKO TPOTO GTO CMLOTO, OTOTE 1) APIEN TOVG GTO £30.POG OEV ElvaL TOL-
TOYpOVY. Av amadeiyovpe TNV enidpacT TOV 0€pa, EKTEAEGOVUE dNAOOT TO
melpapo 6To KeVO, T0TE 00l S10mIGTMGOVUE OTL Ta. MUt oveEdpTnTa amd
T0 Bépoc TOVE PTAVOLV TN YN TAVTOYPOVA, EKOVA 4.44.
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Ewova 4.43
"Evo koppdtt yopti Kou pio 61dgpévia
cQUipo. aPNVOVTOL VO TECOVY 00 Ka-
oo Vyog. To yopti déyeTor peyard-
TEPN OVTIGTOON OO TNV UTUOCOULPU
am’ 6,11 déyeTon N o@aipa. Eropévag,
N 6Qaipa PTAVEL TPAOTN 6TO £60.(OG.

Ewéva 4.44
Av gloleiyovpe v emidpaon TG
ATROGPULPOS, TOTE TO CONATY PTAVOVY
TVTOYPOVO. TO £d0.p0oc. To YeEYOvos avTd
onuaivel 6TL 1 EMTAYVVOY TOV OTTO-
KTOUV 0716 TV EAKTIKNY dvvapun s I'ng
givon 010 KoL Y10 TO V0 COPATA.

O “cwMvag Tov Nevtova” etvor pua epyactnplokn dtdtadn e v onoia
UTOPOVLE VO SIOMIGTOGOLE Ta Topoandve. H didtaln meprhappavet Eva yod-
AVO GOANVA, [0l OVTATO KEVOD KoL L0 PMTOYPOPLKT) GUGKELT, TOV UTOPEL VoL
Byaler potoypagieg o 160 YPOVIKA SLOCTHUATA.

e TonoBetovE GTO GOAVA dVO CAOUAT SLOPOPETIKNG LALAG (7). Eva TEPO

Kot e TETpa),

® aPaLPOVLLE TOV PO LLE TNV aVTAia,

® QVTIGTPEPOVE TO COAN VA,

® p®ToYPaPilOvLE TV TTOCT TOV COUATOV.
Oa JMGTOCOVUE OTL TO GOUATA PTAVOLY TaVTOYpOVA 6TN PAoT TOL G-

Mmva.

Hopadciypora

1. Zopoe palog m: i) To a@ijvovpe va K&l amwd Ty KopvQ1n Asiov Ke-
KApévou emmédov yoviag Khiong 9, ii) To ektoEgvovpue and T Paon
TOV KEKMUEVOL EMAEOOV PNE APYLKT TAYVTNTA V. OEAovpe Vo pele-

TIGOVUE TNV Kivio1] TOV.
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i) Xyedblovpe OLEG TIG QUVALELG TOL OIGKOLVTOL GTO GMLLO KO TIG 0LVl
Adovpe o€ S0 AEOVEG: 6ToV AEOVa Kivnong X X (KOTG UNKOG TOV KEKALULE-
VoL EMTEOOV) KOl G€ Evay a&ova kaBeTo oTo KekAUEVO emtinedo y'y. Eoap-
uolovpe to Oepelddn vopo otov GEova Kivneng X X Kot EYOVE:
2F,= ma N B,= ma 1 Bnue = ma 1 mgnpe =man a = g nue.

H kivnon &ivai, emopévag, opaAd ETITOVVOLEVT] KoL TO UETPO TNG ETL-
Téyvvong e€aptdror amd TV KAMGN TOV EMTESOL.

ii) Kotd tov 1010 Tpoémo Oa Exovpe:

ZF,=ma 1 -B,=ma 1 -Bnuo=ma 1 -mgnue=ma fi & = -g npe.
H «ivnon etvat, emopévmg, opaAd enPpoaduvopevn Kot To LETPO TNG EML-
Bpddvvenc eEaptdrotl amd TV KAIoT TOV EXTESOV.

2. I'o. T dwdTaln Tov oyNpaTog divovrtar ot EENG TANPOPOpPIES...

e To copota X, Kot X, GuvoE0VTUL PLE GYOLVi, TOV IEPYETOL O.TO OKi-
T TPOYUAia, Kou olMcOaivouv o€ Aeio eminedn pe Ty emiopacn
otafepig ovvaung F mov epappoletor oto X,

e m, = 10kg, ¢p=30°,

e Hkivontovoopdarovyiveral pe otadepn tayvtnto ko inrovvror:
a) 1 dvvaun F, ) n tédon tov 6yoviov.
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o) XyedtalovE Kol oVOADOLLLE TIC SVVAUEIS 6TOV AoV Kivong X 'X.

Eme1dn n kivnon yiveton pe otabepn tayvnta, 1 emttdyvvon Oo eivor umdév
Kot 0 Oepelmong vopog Ba wdpel T popen:

SF,=0 | F-f,+f -B,=0QF-B,=0

(-f; + f," = 0 wg Levyog “dpdiong - avtidpaocns”).

Emopévmg, F= B, = B; nu30° = m,gnu30° = F = 50N.

B) H téon tov oyowiod Ppicketor pe v epapproyn tov Oepelddonvg
VOUOV GE £val 0Tt0 T, 0V0 GMUOTO, EGTM OTO Xy

SF,=0NF-f,=0%f,=Fqf =50N.

3. Neapo6g a@nivel awd TNV TOPATCH TOAVKATOIKING VO TEGEL ELEVOE-
po vOpono TPOg TO £60.(p0S, MOTE va. T0 Taporaper @ilog Tov. H
T0patco PpickeTor o€ VWYog h=20m. Xg 1660 YPOVO KOl pE TOLO
TaOTNTO 00 PTAGEL TO VOUIGHO GTO £00.00C, OV 1| AVTICTAGY TOV
aépa OcopnOsi apeintéia; (g= 10m/s?)

To vopopa Kiveiton ev0OypappLo LLE OPLOAG ETITOYLVOLEVT KIvVNoT EMLTA-

yovong o =g. Apa: s =h = % at’ = % gt’ ka1 v = gt. Emopévog:

t= /@ :2SI<(>L11):20m
g S

4. INati n Cuyapra ociyvel To Bapog pog;

To Bapog eivar m itk dvvaun
NG YNG TOL OGKEITOL TAV® LG Kol Ol
ot Quyapud. Tlog Aowmdv n Quyapid
delyvel to dkd pag Papog; Ag dodue
DG ...
210V TTGPIKO TNG EKOVOS 0GKOV-
vTol 600 OVVANELS:
To Bépoc Tov B kot o dvvaun eno-
NG A amd TV emeaveto g Cuyaptic.
Opwg kot n emoedvela g {uyapig
déyetal, Aoy Tov afldpatog “opdong
-avtidpaons”, pie icov HETPOV dLVOUN
N
H dYvapun N’ eivor avt mov avaykdlet to ehatipto g uyoaptdc va. mwo-
papopemBel kot va pog dmaoet Evoelln. AAMG A = N, emopuévag 1 évoeitn
¢ Suyaprag givan ion pe T dvvapun A.
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O mropikog ival akivTog (... 660 YiveETOl) KOl GUVETOGS Oa 16y veL:
F=0MB-A=01B=A,
onradn 1 €voeldn g Quyoptdc A ioovtal pe to Bapog B
(ne v Tpovmobeon mavTa OTL ElpacTe axivnTol TOve otn Luyapid).

5. X0 ntdTtopa vog avelkvotipa. fpiockeTor pia Luyapid Kot Tadve g
OTEKETAL 0 KUPLOG TNG EKOVAS palog m = 90kg. Oco o aveAKvoTi-
pag ogv Kiveitar, n Luyaprd ociyvel 900N. ZEa@vikd 0 aveAKVOTI|POS
apyilel va emMToOVETOL KATAKOPLOO TPOG T TAVO pe oTa0EPT] EmL-
Téyvvon a=2m/s’. Ti Oa deiyver tdrpa n Loyaprd; (g=10m/s’)

H gpapuoyn tov Oepelddovg vopov e duvapknig 6tov avipomo Oa
dMoEL:
F=manA-B=manA=B+ma(l).

MdabBape 6TL M évoeiEn e Quyaptdg ivon ion pe ) dvvaun A. H oyxéon
(1) pog Aéer 6TL 1 €vdelEn g Cuyapidg elvan peyolvtepn and to Bapog B
10V avOp®OTOL KT TOV 6po ma: A = 900N + 90kg-2m/s* = 1080N.

Aoxipdote vo AGETE TO 1010 TPOPANLUO, OTAV O OVEAKVGTNPOG KIVEITOL
ue v id1a otadepn EMTAYLVOT TPOG TO KATM.

Enidpacn tng emrayvvong o (o€ morharraora TG g) 610V GvOpmmo

1) a=2,2g: ducpopia 2) o= 3g: E&vrovn ducpopia 3) o = 4g: dwatapoyn
otV 6paon 4) a = 5g: aicdn peiwon tov omtikov mediov 5) o = 6g: Auro-
Oopég Taoers.
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EPQTHXEIX - ITIPOBAHMATIXEMOI - AXKHXETX

(2715 mopoakdTem ackijoElS Ta eninedo Oswpovvrar Asia).
4.21 Avotvr®dote To 20 vopo Tov NebvTova Y10 TV Kivi|o1] TOV GORATOV.

4.22 'Eva copo Kwveitor e000ypappo pe otabepn tayvtnra. T ooprepai-
VETE Y10, TIG OVVAUELS TOV 0.OKOVVTUL 6TO GO

4.23 To copa TG €1KOVAS Kiveitor ev0Vypappa ko opadrd. Av F,= 5N, va
Ppebein F,.

4.24 To c®pa T0V GYNROTOG KiveitTan v0Vypappa ko opord. Av F = 10N
ko B = 20N, oyedrdote TIg vTOAOITES OVVANELS TOV O.CKOVVTUL GTO
GO0, KOL VTOAOYIGTE TO. HETPA TOVG.

4.25 Xg éva cdpa mov apikd givon oxiviito emdpa otabepn opriovria
dvvaun F kar to codpa apyiler vo kiveital. EmiéEte T coom) and-
vInon:

o) To copo Oa exkterécet evBOYpapun opain Kivnon.

B) To copa Ba exterécel evOOHYpaUN OUOAN ETITOYLVOUEVT Kivio).

v) To copa Ba exterécel evBOHYpapuun opord exipadvvopevn Kivnon.

d) Timota omd T0 TOPATAV®.

4.26 owa givan ko TOG opileTan  povada péTpnong dvvaung oto SI;

4.27 Xg mow0 oYU OVTIOTOL(EL KOOE-
pé amwd TG TUPOKAT® KATOOTA-
OEIG;

............ H taydmra peioverat.

............ H toydtra mopoapével otabepn.

............ H toydtmra avé&averat.

............ Axwnoio.
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4.28 Xopa palog m = 10kg déyeron
v emidpaocn otadepr)g ovva-
uns F. Av 1o copa apykd frav
oKivTo Kol o€ Ypovo t = 2s
OTOKTA TOYVTNTA V= 20m/s, TO
pRETPO TNG dVVOUNG Eivar:

a) F=1N B) F=10N

v) F=100N 8) F=1000N

Emiééte ™ oot amdvinon.

4.29 Xopo apykd axivito o&ye-
ToL TV emidopaon dvvaung F,
N omoio perafaireTorl Ommg
ogiyver To oynua. Iowo amod
10, TOPOKATO OWYPARpATO
TAPLETAVEL TN peToforn g
TOYVTNTOS TOV COUAUTOS UE TO
%pOvo; Nao a1Tiohoyf|ceTe TNV
amdvtnon cog.

4.30 Av M > m, T6TE 1| EMTAYLVOT] O TOV VO
COUATOV givar:

) -m B)a M+m
a)o= =
Mtm® M—m
Mm m
_ §a=1
o=y g9 Jo=19

4.31 H emutayvvon o Tov 600 cONATOV gival:

m Mm

= o=
D= m? Plo=1——d
M+m M—m
No=-"Tg  da==_Tg
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4.32 Xopo paloc m = 0,5kg oéyetor tnv enidpacn 6vo kGOeTOV oTadEPOV
ovvapemv F;=3N ka1 F,=4N. H gmtdyvven o mov awoKTAEL TO CON.
givan:

o) o.=2m/s*  PB)a=10m/s?

y)o=15m/s* &) a=50m/s?

* 4.33 Xopoktnpiote pe X 11 600TES TPOTAGELS KoL PE A TIC AavBaopévec:

e H palo evoc oopotog etvar otabepn, evd to Bapog tov pmopel vo aAlalet.

® To Bapog evdc couaTog gival LEYOADTEPO GTOV IONIEPIVO TNG YNG OO O, TL
GTOVG TOAOVG.

e H smitdyvvon g Papvtnrag eoptdtot omd 10 Ye@ypopikd TAATOG TOL TO-
OoV.

® 'Evog 0oTpovanTng o€ Tpoyld YOpw amd T yn dev £xel PApoc.

4.34 Avo ocopata X, kot X, apyikd axivinte og opillovTio eminedo Kot TG
010G palog m déyovtal TV eXidopact 6TadepdV oprlovTIOV duvape-
ov F;=10N ko1 F,=20N avtictoyya, exi ypovo t = 10s. Av To copo X,
owavoel owaotnua s, = 50m, {ntovvrar ot pales TOV CONATOV Kol TO
OLAG TN TOV OLUVDEL TO GO0, X,.

4.35 Ilow andé to endpeva owyplppota
TAPLOTAVEL TV KiVI|6N GONATOG NE
™V enidpaon 6tadept)g SVVOUNGS;

4.36 Aw0éterg éva dvvopdpeTpo, pua Luyaprd kot o wétpa. [ove and to
TOPUKATO QUOIKE neyE0N pmopeis vo Ppers;

e Tn ualo g métpag

e To Bapog g métpag

® Tov dyKo NG méTpOg

e Tnyv emtdyvvon g PopvnTog g.

4.37 Tpia copatao palov m;=10kg, m,=20kg, m,=30kg cuvofovtar pe dvo
GY0W1a 6TTMG deiyveL To oYNd, KOl 6TO GO0 Haloc M, ACKEITAL GTO-
0gp1 dSvvaun F=100N. Na vroroyiceTe TIG TAGELS TOV GYOLVIDV.
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4.38 Xtny owdToln TOL OYNNOTOS
0&hovpe va vroloyicovpe TNV
EMTAYVVOT] TOV COUATOV Kol
NV TAGT TOVL GY0IVIOY 7TOV T
ovvdéel. (m = 3kg, g = 10 m/s%)

4.39 Zopa X papovg B=10N wcop-
pornel o€ Aeio oprlovTtio emime-
00, 6TTOC PUIvETAL 6GTO YN,
To copa X givar dgpévo pe 60
G010, TA 0Toia JLEPYOVTOL
amd 6V0 TPOoYUALieg TOV £YOUVV
oTO (KPO. TOVS TO COUATO
Y, kou X, pe Bapn B, = 4N
ko B, = 2N avrtiotoyya. Av to
éva. oyowi givan oprlovtio, {n-
ToVvTOL:

a) 1 Yovia ¢ Tov oynpatifel To drAio oyotvi pe 10 oprlovTIo EMiTESO

B) n emrdyvvon mov Bu amoKTHGEL TO SO X, av Konel éva amd To. VO

Gyowid. (g = 10m/s’)

4.40 AvOpomog palos M = 80kg
Bpioketan péoa og évo ava-
Batopro palog m = 20kg, mov
OLYKPOTEITAL 0TO P10 TPOY Q-
Mo 0mTmg dgiyveL To oynpa.

o) I16on dvvaun wpémer vo 0.oKEL 0
avlpmmog 6To GO0, Y10 VO avE-
Baivel pe emrdyvvon a = 2m/s’;

p) oo B0 sivar n emtdyvvon
pe v omoio Oa avePoaiver, av
aokel ovvaun ion pe to Papog
Tov; (g = 10m/s?)
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4.6 Oppn

Mo 61depévia. GQaipa IGOPPOTEL GE UIAL YOAAIVT ETPAVELD YOPIG TO YVUOAL
va ondoet. H 1010 opaipa av aeedel va méoel amd KotdAAnio dyog, givat dv-
vaTov va TpokaAécel T Bpavon Tov yuaAlov.

To mouddxt onv ewova 4.45 Kavovtog v ataé&io Tov SlomoTdVEL 0Tl TO
onacio tov oot kot to péyebog g nuidg egaptavrol and o péyebog
NG TETPOG KO A TO TEVIWOO TOL AAGTIYOV TNG GPEVTOVAG TOV.

Ewodva 4.45
AG00g 610)0G 06 "LG00G" cKOTEVTY...

I'evikdtepa, VITApPYOLV POIVOUEVE T OTOl0 EEAPTOVTOL TOGO amd TNV pala
TOV COUATOV 0G0 Kot amd TNV TayvTtnNTd Toug. To Yeyovog avtd odnyei oty
avaykn optopod evog puokov peyéBoug, To omoio yapaktnpilel Ta Kivodueva
copoTa Kot ovopdletal oppn.

Opu P evég odpatog mov Kiveiton pe Toydtnre U ovopdlovps 1o ywvo-
HEVO TG NalaS TOV 6OUATOS XL TNV TAYOTNTA TOVL.

P =mv (4.11)

H oppn etvan dtavocpaticd péyebog, mdvtote cuyypoppiKd Kol opoOppoTo
™G ToOTNTOC, EVD 1) Lovada péTpnong tov oto SI eivor to 1kgm/s.
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Enedn 1N=1kg'm/s?, gbkoda omodetkvietal 6TL 1 Opuy UTOpEl va e-
Tpiétan kot o€ N-S.

4.6.1 Zvotnpo - Ecotepikéc kot eEmtepikéc dvvaperg

Yovomnpa yo ) Oovotkn eivot £vo 0To1odmoTe TUNRE TOV VAIKOD KOGLLOL, TO
0oTo{0 HEAETALE, 0POV TO OTOLOVMGOVIE VONTE Atd OAO TOV VTTOAOITO VAIKS
koopo. Meprfdriov Tov cuoTHHATOG Elvar 6,TL OV OVIKEL GTO GLGTI LA, ON-
Aad1| 0 VILOLOITOG VAIKOG KOGLLOG.

HoTUe, Yo Topadelypa, umopel vo ivat €va. dtopo N Eva NAEKTPOVIO M
O\a T Lopla VoG aepiov. ZuoTnpa, OU®S, pmopel va givarn I'm pe m Zedqvn
N évag yora&lag 1 kot puo opdada yora&iov. Eniong, cdotua pmopel va &i-
vau 1 6ok pog aibovoa, orote mepidriov Ba glvar 6,11 vVdpyEl EEm amo
oVTV.

206t O propel va givar oTIONTOTE. ..

‘Eva ovotnpa givot Suvatdv va amoteleitol amd teplocdTEP TOL EVOG GM-
LOTOL. TNV TEPIMTMOON VTN 1] OPUN TOL GLOTHLATOC B ival ion pe To dtovu-
GLOTIKO AOPOICL TV OPLOY OAMV TOV COUATOV TOL GUCTNHOTOC, ONAON:

P

LYXTHMATOZ

=P, +P + .. +P,

INo Topdadetypa, To choTNUd pog aroteleitol and dVo cpaipeg iong nalog
Kot ioov pétpov Tayvntag. H opun tov Oa sivat:

Peys = P+ P, kot avdloyo pe 1o mdg Kivodvtat ot cpaipeg eivatl Suvatov va
EYOVLLE O1APOPES TEPIMTMOGELG OTMG:
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Pyys =P; + P, =mv + mv = 2mv

Pgys =P, -P,=mv-mv=0

Pyys=+/P/+ P2 = J(mn)2 +(m1))2= muy2

IIpocéEte 6T 01 0pUEG TPOOTIOEVTOL OTTOGS KOL O OVVANELS, KOAOVOOVY dNAa-
01] TOVG VOROVG GUVOEGTG TOV SLEVUGUATOV.

Ecotepikéc dvvdpeg o’

éva, ovotnuo stvon exetveg
0l 0moieg 0oKOLVTAL HETOED
TOV GOUATOV TOV GLGTNLLO-
T0G, VM EEMTEPIKEG OLVA-
Hews eivor ekeiveg ol omoieg
O0OKOUVTOL GTO, CMLOTO TOV
GLGTNHOTOG OO TO TEPPAA-
AOV TOV.

210 TOpAdELyo. TOV GYN-
potog e ewovag 4.46 av
AGBovpe g VTN TO OVO
copota X, Ko X, pali pe to Ewkovo 4.46
o0wi oL Ta GLVOEEL, TOTE
£0MTEPIKEG OVVAELG TOV GLOTAOTOG Ba givar povo o1 TacELg Tov vijpatog f
kot 7, eved e@tepikég, OAeC 01 VITOLOTEG.

Av coumeptlafovpe 6To GUGTNHO Kot TO Aglo kekAMpEvo eminedo, TOTE M
oOvoun N LETATPEMETOL GE ECMTEPIKT, SLOTL AOKEITUL OO EVOL COLO TOV GL-
OTNHOTOG (KEKAUEVO ETiMEO) GE GALO GOWO TOL GLGTHLATOS (CHOU Z,).

Ebdxola pmopovpe va katackevdoovpe Evay mivaka (4.3), omov Oa yopo-
knpilovtal ot S1GPoPeEG SVVALEIS MG ECMTEPIKEG N EEOTEPIKEG avAAOYD e
TNV EMA0YN TOV COUAT®OV TOV O 0moTEAOVY TO GOGTN 0L

(Oewpovue 6Tl To COUOTO X, KOl X, OeV AAANAETIOPOVV e SLVAUELS TTE-
oilov)
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Mivoxog 4.3: Ecotepikés kot eEOTEPIKES HUVAUELS GUOTNRATOV

YYZTHMA 2OMATON EXQTEPIKEXZ E=ZQTEPIKEX
AYNAMEIZ AYNAMEIX

%, X)), VRO f o £ N, B;, B,,
%, Xy, VL0, KEKAMPEVO EMITEDO f,f’, N B,, B,

2, Z,, VL0, KEKAUEVO emimedo, YN OAeC Kopio

2, 2, B,, B, N, f, f’

o g Koo OAEC

Emopévmg, avédoyo LE TO TO10 COUATO, ATOTELODY TO GUGTNLLO Ol SUVAUELC
OV OGKOVVTOL HETOED TOVG Bal YOPOUKTNPIGTOVY ECOTEPIKEG 1) EEMTEPIKEG.

4.7 Metafoin g opung Kot dSvvapun
Av kG006 eneEePYaoTEL PE HabNHaTIKO TpOTO T0 BepehdIN vopo g v-

vopkng F=ma gokola 0o domiotdoet 61t 1 Svvoun mov aokeital 6E Eva
copo gtvor vrevBovn yia ) petafoin g opung tov. Ipayparti:

T
Il

Ql
>
cl

- AP
= F=— 4.12
N (4.12)

Ql
1]
|5 2
il
>

H péla tov ocopatog Bempeitar otabepn (m=ot.), eved F eival n cuviota-
HEVI OAV TOV SVVAUEDY TOL OICKOVVTOL GTO GOLLOL.

H tedevtoia egicwon (4.12) pag minpogopet 611 kGBe petaforr omy
opun AP evOc oopatog opeiletal otn dpdon enl Tov cOUATOS dVVOUNG F
Yo Kamoto yxpovikd daotnpa At. H e€lomon avt elvan yvoot) Kot g yevi-
KELPEVOG YOOGS TNG dVUVOMIKNG, EMEWDN, OTMG UTopel va amodelyDel, 1oyvel
KO GTIC TTEPWMTMGELS OV 1 PAle TOV cOUATOV dev mapapével otadepn (..
N péla evog mopadrov, ToL Kiveitar eKTo&ebvovTog aépia, 1| EVOS apnPNUEVOD
dwfarn péoa ce KatappaktddN Ppoxr). Av EMADGOVUE TO YEVIKEVHEVO VOO
¢ mpog AP, mpopavmg Ba fpodue dtu:

AP = FALt.
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H televtaia avt oyéon €xet va Hog TeL TOAD GNUAVTIKE TPAYLLOTOL:

To yeyovog 6Tl o dedopévn HETOPOAN TG OPUNG AP kémotov COUOTOG
eCoprdtor amd 1o YVOHEVO NG SVVAUNG OV ACKEITAL TAVOD TOL ETL TO ¥POVO
emevepyelog G, oNUALVEL OTL | GLYKEKPIUEVN aVTH HETABOAN TNg opung AP
umopei va emitevydei pe moAALoE Kot S14POPOVG GLVOVAGLOVG TV TIUMOV TNG
dvvapng F kot tov ypovov At. Oa umopodcaple, SnAadn, Vo GKNGOVUE LUIKPT|
Svvapn yio ToAD xpovo 1 HEYAAN dvvaun yio Alyo xpovo KTA.

Ag dovpE OpMG £va GUYKEKPLPNEVO TOPAOETY O

To avtokivnto g ewovag 4.47, mov apyucd npepet (P,=0), BEhovpe va
amoktiogl opun P,=100Ns, dndadn vo eTpEPOVUE [0, LETOPOAT, GTNV OpUn
tov AP= P,-P, = 100Ns.

Ewova 4.47

Sopeova pe v e€icwon AP = FAt pmopodue vo aGKAGOVHE dUVOUN
F=50N eni ypovo At=2s, aALd UTOpOVLE EMIGNG VO CKNGOVUE OITAAGLO SV-
vaun F=100N eni ypdvo At=1s (cog xpovog). BePaing, vrapyovv dmreipot
GLVOLOGUOL dVVAUNG Kot YPOVOV, Yo VO, EXITOYOVUE TNV 1010 LETABOAN TNG
oppng. OAot avtol 01 GVVOLAGLOL EYOVV £Vl KOWVO YOPUKTNPIOTIKO: pHeydin
TIPY] SVUVOUNG GUAIVEL HIKPO YPOVIKO OLAGTNIE KOl AVTIGTPOQPMG (OTmG
paivetal Ko oTov TopouKat® Tivako 4.4).

Hivoxog 4.4

MetafoAn tng opung Avvoun Xpoviko
AP (Ns) F(N) dtdotnua At(s)

50 2
100 1
1000 0,1

KTA
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Me Baon 1 oyéon avt petald duvaung Kot ¥pdvou, Yo, CLYKEKPILEVT
mévto HeETaoAn TG OpUNG UTOPOVV Vo, EpUNVELBOHV S1APOpES KATACTAGELS
amo v kadnuepvn {on. (ewodva 4.48)

Ewoéva 4.48

'Etot e€nyeitat to yeyovog 0Tt ot 0OANTEG TOV UTAGKET YPTGLLOTOLOVV El-
S TamovTola, Otov mailovv, 4Tl o1 oKIEP, OTOV avatpémovtal, cuviBwg de
“yTomAve” Tapd TNV peYEAn TaydTNTA TOVG, OTL 0L ABANTEG TOV “DYOoLS” Kot
TOL “GALOTOG EML KOVID TEPTOVV TAVM GE EANCTIKG GTPMOUOTO UETA TO AL
TOVG, OTL 0L TOSOGPUIPIKOL AYMDVES YIvOVTaLl o€ YNTEdD LE EOKO YAOOTATNTO
KTA.

Y€ OLEG TIS TUPUTAV® TEPUTTMGELS OVGLUGTIKA ETOLOKETAL 1] aVEN OGN
T0V Ypévov petafornig TG opuns, MotTe va petbei  péyeTn TP TG

OVVUUNG TPOKELREVOV VO, ELUYLGTOTO00VV 01 EMATMOGELS TG,
Am6 to Tapandve Topadeiypoto eivor poavepod Ot

Ewoéva 4.49
Meyain petofory TS opung o€
KPS YPOVIKO O1dGTNRO TPOKUAEl
dvvaun pE KOTOOCTPETTIKA OmTOTE-
Aéopato (poToypagio omd crash-
test).

Ewéva 4.50

O are&umtoTioTég TOV E1d1tk@v Av-
VAREOV KATA TNV TPOGKPOVGT| TOVG
pe ™ yn Avyilovv Ta OO0 TOVG KO,
0QOoy JLYPAYOVV U0 TEPLGTPOOT
YOPp® amé TOV GEOVE TOVG, EKTEAOVY
670 £0090g o KuPictnon (“Pope-
Aaxr”).
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» T va petafAnOet 1 opun) £vOG GOUATOG, TPETEL VO, TOL OKNGOLLE dOvou.

» Ooco mo ypnyopa aAAALEL | opuT|, TOGO LEYOADTEPT SVVOLT OTALTEITOL.

» Ilpokeévon va amo@OyoLUE TNV OVATTUEN SUVALEDY UE KOTOCTPETTIKO
amotelécpata, PPovTiLovpE te KOTAAANAES TEYVIKES VO VEAVOVLLE TO YPO-
VIKO S1AGTNLO TTOV OTOLTEITOL, Y10l VO, ETLPEPOVE TN HETAPOAT TNG OPUNG
OV EMIOIDOKOLLE.

Mopoadeiypata Y10, TOV VTOAOYIGUO TG OVVOUNS AOY® METAPOANS TNG
oppiig

Oglovie va KapPdoovpe Eva Koppl kabeta otov toiyo (I) kot dAro Eva
oto matopa (II). Xpnowomoovpe éva opupl palog m = 2 kg, o onoio
TPOCKPOVEL 6TO KOPPl pe Tayvra v = 10m/s kot akwvnromoteitor. H
dtapkela Tov yrumpatog eivar At = 0,01sec. Zntodue vo vwoAoyicovpe
T dOvoun oL aokel T0 GELPL GTO KAPPL GTIC dVO AVTEG TEPITTDOGELC.
(g = 10m/sec?)

Avon

Emeidn yo 10 xapoi dev Eyovpe mAN-
popopieg (nala, ToydTNTO KTA.), DITOAOYI-
Covpe ) dvvaun F, mov déxetar to coupi,
Kol AOy® tov a&ldpotog “Opdong-avi-
dpaong” pumopove vo Bpodpe T SOV
F’, mov déyeton 0 Kop@i.

IMepinToon(l):
Epappolovroc 1o vopo petafoing mg
OpPUNG Y1 TO GOLPT EYovLe OTL:

ﬁ:A_: Pick-Papx = O-Papx = -mB
At At At At

—

. , o p_"Mo , . .
Amo v televtaio oxéon F= N gvKoAa dlameTOVOLpE OTL ) dvvaun F,

TNV omoio OEYETAL TO GOUPT KoL 1) ToOTNTA TOL L Elvarn SlavOCUATO. AVTiPPO-
70, (TPOPAVAS AOY® TOL OPVNTIKOV TPOGNLOL TOL B HEAOLG TG GYESNC).

148



KE®D®AAAIO 4° AYNAMH KAI KINHZH
- Metaforq tng Oppig kot Advapun -

Oa TPETEL TOPO TN OLOVUCUATIKN OTH GYECT] VO T1 UETOTPEYOVLE GE
oyéomn aAYEPPIKOV TIUOV TV SIAVVUCUATOV, TPOKEUEVOD VO, Bpovue T {n-
TOOUEVN TIUN TG SVVOUNG. AVTO €ival KATL TOAD aTA6, 0OV TO [LOVO TOV
€yovpe va kdvovpe gival va opicovpe avBaipeta po etk eopd (éotm
g OUVOUNG) Kol GTI GLVEXELD Yol OTTO0 O1AvVGHO ExEl BETIK Gopd va
mapovpe Otk adyefpucny Tipn (Svvaun F) kot yio 6oto €xel apvntik
QOpa Vo TAPOLLE aPVNTIKY] OAYEPPUK Ty (TOYVLTNTA V).

"Etot, n Stavouopatikn oxéon o yivet:

-m(- .
- (D>=ﬂ=2kglom/5:2000N
At At 0,01s

Telika, n amavrnon eivar 6t 1 SHVOUN TNV 0TTOL0 OEYETOL TO GOUPTL EYEL
puétpo 2000N kot n eopd ¢ givar avtiBetn ¢ TayHTNTOS TOV GPVPLOV,
eva M ovvoun F’ mov ackeiton oto kopol Exel pétpo tait 2000N (dpdon -
avtidpaon) Kot @opd oudOPPOTN TNG TAYVTNTOS TOL GOVPLOD.

Znuelmaote 0TL T0 fAPOS TOL GEVPLOV dev eUTAEKETAL KaOOAOL GTIG E&1-
GMGELG LLOC, O10TL OEV EYEL GLVIGTMOGO KOTA TOV AE0VE, Kiviong Tov 6(puptov.

Hepintoon (II)

Edm 0o mpémer va mpocé€ovpie 6Tt 6Tov aEova kivnong opa Kot To Bapog
pali pe ™ nroduevn dvvaun F, omdte o vopog petafoing e opung Oo
EXELTN HOPPN:

= P — — P - — P = ]_;; 6 f) - D
FOA:£:>F+B=A—:>F+B: TEL apx — apy mv
At At At At At

v

= = -m
Kot tehMkd: F+B= A omote Aappdvovtag Oetikn ™ Qopd, £6T® TG
TayvTnTac, O £xovpe OTL:

-mv mv
-F+B=——1 F=B+— kot gnedn B = mg,
At ! At " s

; . mv z ,
telkd Oa Eyovpe F=mg + s KO LLETA TNV OVTIKOTAGTOOT] KO TIG
t

npacelg Oa Ppovpe F=2020N.
2TV TEPITTMOON QVTY, EMOUEVMG, TO KOPPL d€xeTaL (AP KOl OVTOTOdi-

ogl) peyaAvtepn dvvoun eEotiog Tng CLVEIGPOPAS TOL PAPOVS TOV GEV-
pLov.
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Mmnoidxt Tov TéVig paloc m=250g Kivovpevo (6YE00V) KaTaKOpLPQ
TPOG TO KATM PE TOYVTNTO PETPOL S0m/s amokpoveTIn, PUe 0woTéAE-
OLLO. VO, OVTIGTPOUPEL 1] POPa TG TOYVTNTOS OlY®S Vo, aALGEEL TO péTpo
™me. Ofhovpe vo VTOAOYICOVNE TN OVVOUL TOV TOV AGKNONKE amd T
pakéta, av 1 Srépkero g amékpovong nrav 0,02 s. (g = 10m/sec?).

Avon

Epappolovrag to vopo petafoing g opung Oa éxovue tic akdiovdeg
oY£0ELG:
apy,

" - P mv_, -mo
F,=—=F+B= =

At At At At

Emiiéyovrag Oetikn popd £6tm Tov Papovg o Exovue OTL:

-mu-mv _ -2m

D:>F:B+2ml)
At t

-F+B=

KoL LETAL TNV OVTIKOTACTOOT Kot Ti¢ Tpaéelg Ppiokovpe F = 1252,5N.
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(Oo. wpémer va onuelwBel 6t N Ty TS SOVOUNS TOL PPHKOUE AVTITPOCWTEDEL UIO. LLETH
aun e H poxéra mpopavag oviamodider dvvoun oto UmoAdkl, 1 0ToI0. KOUOIVETOL
uetalo paog eAdyioTng kou piog péyiotng tiung. Avto, ocoufaivel, 010t n exapn e po-
KETOG UE TO UTOAGKI VIVETOL GUVEXWDS KAADTEPT], UEYPL TEALKA. VO. YIVEL TANPHG).

4.8 H apyn owatnpnong g oppis Kot o1 EQapRoOYES TG

Ac vrobécovpe 0Tt peletdpe €vo GHGTNO COUAT®V, TO 0010 O dEETL
duvapelg amod 1o mepPdilov Tov. Emopévmg, ot HOVES SUVALEL TTOV VITAPYOLV
glval HeTa&d TV COUATOV TOL GLGTNHLATOG, ONANOT Ol EGMTEPIKES. AOY® TOV
a&1OUATOG OpACG-avTIOPACoTS, OT®G VAL YVMOOTO, Ol ECMTEPIKES OVVAUELS
epeavifovton mavta katd {evyn avtiBetov duvdpemy.

Ag dovpuE TL cuuPaivel GTNV OpUTY TOL GLGTAUATOG, OTAV dVO OO TO GM-
LLOTO ACKOUV dUVOUT TO £V GTO GAAO.

Ewéva 4.51
XOOTNHO CORATOV

To copa I déyetor v enidpacn dVVAUNG F a6 1o ocopa I, emopévmg
N opun tov Bo petaPAndel kotd Af’l = FAt. To copo IT déyetar Kot ovto
amd 10 oopo I dovaun -F, onore, eniong Oo petafdaier v opun tov KOTA
AP, = -FAt. H cuvoluh petaBoin oty oppi} tov custipatog Oo givot mpo-
oavag AP, = AP, + AP, =0.

Av gmextetvovpe ™V Topamdve pHEBodo Yoo OAC TO GMLLOTO TOL GUGTILLO-
10¢, Ba kataAnEovpe og £va TOAD oNUAVTIKO cprépacpa Yo T Duoiky, To
omoio ovoudletot apyn OtaTpNoNS TS OPUNS:

"Otav 6g £va 6VOTNIE CORATOV 1] GUVICTOUEVY] TOV EEMTEPTKMOV OV-
VAPEMV Eival pnoevIKN, TOTE 1] 0PUT| TOL GLOTHNOTOS OLOTNPEITOL OT-

Oep".
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Hapatnprioceig

e H apyn dwetipnong g oppiic podi pe mv apyn dwnpneng e evép-
vewug (Kepdhato 5) kot v apyn owetipnong g otpo@opunis (Kepdiaio
6), £xovv TepdoTIO TPAKTIKN Kot Bewpntikn onpacio yo ) ®Pvcwn. Elval
amAES, £XOVV KABOAKT oYV Kol OmoTEAOVV To KAEW Yo kéBe epguvnTikn
dpactnpromro.

e O vopog petafoAng g opung Yo £va GOCTNUN COUATOV Toipvel TNV eENG
Hopon:

- _AP
gt At ( )

OtO TNV OTTOi0 EVKOAL GUVAYETAL OTL OV EIESémr =0, tote ko AP =0, dniadn n

OPUT TOV GUOTHUATOG TOPAUEVEL GTAOEPT.

® O1 e0MTEPIKEC OLVAUEIS PLTOPOVY VO, LETARALOVV TIG TOYDTNTEG TOV GO~
TV TOL GLGTNLLOTOG AL PE TETO10 TPOTO, OGTE 1] 0PI TOV GLGTIUATOG
Vo ToPapEVEL TAVTOTE 6TAOEPT).

® O1 ecmTEPIKEG OVVAUELG OEV PTOPOVY V. PETOPALOVY TNV OPUT| TOV GL-

OTNHNATOC.
Mepikéc epappoyig TG apyis Sretipnong g oppuig

1) Kpovoeig
Me tov 6po Kkpovon ot Oucikn evwoolvue
o aAAnAenidpaon petald 600 | meplocdTe-
POV COUATAOV, KOTE TNV omoia:
® AvOmTOGGOVTAL 1oYVPOTOTEG OLVALELS GE
oA LUKPO YPOVIKO SLAGTILLOL.
e H xivntikn KaTdoToo TV GUYKPOVOUEVOVY
cOUATOV peTaPAALETOL ATOTOLLA, [LE OTOTE-
Aeopo vo, elpacte g BEom Vo S10KPIVOVLLE LE CAPTVELD TIG YPOVIKES OTIYUEG
KTPVY KOl KUETA» TNV KPOLOT.
® [oyvel mhvto 1 apyn STtPNong TS opung, 010tTL ol eEMTEPIKES dVVALLEL,
01 OTtO{EG EVOEYOUEVIC ACKOVVTOL GTO GUGTNLLO TV GUYKPOVOUEV®V GOUE-
TOV, elvat TOAD HKPOTEPES AMO TIG EGMOTEPIKES OVVAELS, TOV AVATTOGGO-
VTOL KATO TNV KPOoLOoT.
e H kpovomn oty onoia dtotnpeitar otadepn 1 GLVOAIKY KIVITIKN KOTAGTOON
TOV GLOTHUATOG AEYETOL EAUOTIKT.
® Otav 000 GOUATO LETE TNV KPOVOT) GLVIGTOUV £VA VEO GMLLN (CVECONAT-
pa), TéTE £Y0VpE P1) ELAGTIKI 1] TAAGTIKY] KPOVOT).
Y10 Tapddery o Tov oYNUATOg Evo PANHO LALog m Kot ToVTNTOG L KIVOL-
pevo optlOVTio CONVAVETOL GE Eva apykd okivnto kopudtt Eoiov palog M.
®&lovue va, fpovpe TNV T HTNTO TOV GVCCOUATMUOTOG.
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Avon
2OUQOVO [LE OGO aVOPEPONKAY TOPATAV® V1o TO CUGTNIA «PANHO-EOA0»
Ba 1oyveL N apyn dreTpNoNS TS OPUNGS, OmOTE Bar £YOVLE:

mv
m+M

Py = Pperg » ONAOON Mo + 0 = (m+M)V = | V = (1)

Tpw

Av, topa, BéLape va Bpodie TOoN givol 1 E6OTEPTIKN SLVOLUT HE TNV OTOola
oAnAemidpovv to PAUa kot to VAo, Oo TPETEL Vo EQUPUOGOVIE TO VOO
UETAPOANG TNG OPUNG Yia £VOL At TOL VO GMLLOTOL:

Bimjpa: AP=P,;-P,,, = mV-mv ko1 Aoym g (1) petd tig mpdéeis Ppiokovpe

i mMv , , . ,
OTL AP = - , EMOLLEVMG 1) OVVON TTOV dEYETAL ElvaL:
m +

mMv
(m+M)At "

EVh0: AP=P ., -P_ =MV -0 kot Adyo g (1) petd tig mpdéelg Ppickovpe

peta ~ L mpwv

i mMv , , . ,
otL AP =- YE emopEVOS M dSOVOUN TTov OéyeTon Elvat:
m

mMv
(m+M)At

Tt maponpeite oyeTikd pe TG SLVALELS TOL ACKOVVTOL GTO PANUO Kl GTO
&vAo;
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2) Avéxkpovon TopoPoéimv éwhwv

Katd v exmupcookpdtnon evog mo-
pOoPOAOVL OTTAOV Ol AVUTTVGGOWEVES OLVA-
LELS elval ECMTEPIKES KOL GUVETAOG eV €l
Vot dSuvaTov Vo LETABAAOVY TNV 0P TOV
GUOTHHOTOG «OTTAO-GOAIPOY.

Ag Bewpnoovpe éva moiepkd OmAo,
apyKa akivnro, pafeg M, 1o omoio pépet
ot Bardun tov cpaipo palag m. H apyikn opun Tov GLGTAUATOS, TPV ATd
TNV EKTVPCOKPOTNON, eivar Tpoeavag ion pe pundév P,,= 0. Metd v ex-
mopcokpdTNoN N caipa arnoktd opun Py,=mv, eve to 6mho Oa mpénet va
OTOKTNGEL 0vTIBETN OpUN, TETOLO DGTE M OPLL TOL GLGTILATOG «OTAO-CPU-
po» va eEakorovbel va givor pndév. Aépe 6Tl 10 OTAO avakpoveTal, dNAUdN
Kiveital o€ katevBvvon avtifetn g kivnong g opaipog.

Eivar gvxolo va vmoloyicovpe v ToydTNTO AVAKPOLGNG TOV OTAOL,
epappofovtag Ty apyn SlaThPNONG TG OPHNG:

P,=0xuP =P, +P,=mo+MV

Oll(l)g P“Px= Ptskﬂ 0=mv+MV (lp(l V= -%

(To apvnTcd mpdonpo otV Tehevtaio oyéomn deiyvel OTL To OTAO KveiTon
avtifeta and ™ oeaipa. To yeyovog e&dArov 6t m <K M onuaivel 61t (gv-
ToY®G!) N TadTNTA avdKpovon V Tov dTAov gival TOAD UIKPOTEPY] Ao TNV
TayOTNTO TG ceaipag. (1iati evtoywg;)

3) Badilovrag og o Bépka

"Evag vavng palog m apyilel va Padilel pe otabepn toydtmra v Tve ce
wo apyka axivn Bapka ppkovg L kot paloc M. ®élovpe vo vtoloyicovpe
N HeTaToOmon NG fAPKAG MG TPOG TNV TpoKLLaia, dTav 0 vavtng Padicet amod
70 éva AKpo NG PapKag 6To GAAO.
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210 VoA «EVOpOTOC-Papion o1 eEMTEPIKES OLVALELS BAPOG Kot Gveom
€Youv Undevikn cuvictapévn (N avtiotaor tov vepol Bewmpeitoar apeAntéa),
omoTE 1oYVEL 1 apyn dlathpnong ¢ opung. H apyikn opun tov cuetipo-
T0¢ gival undév. Otav apyilel va Padilel o dvBpwmog, n Papka petatomiletan
avtifeTa, TPOKEWEVOL 1 OPUY| TOV GLGTHATOS VO e&akoAovBel va Tapapévet
ton pe undév. ‘Eatm v n toyvtnta tov avBpodmov kot V 1 tayvtnto s Pap-
Kag, Oa 1yvovv:

Pupx: 0’ Pu;x:mv -MV ()“wg Pupx: Prakf] 0=mo - MVﬁ V= % (1)

Av vrofécovpe 0t 1 Papra petotomileTol katd X ¢ TPOG TNV TPOKLLLOIA,
TOTE TPOPUVMG 0 AvOpmTOoC B peTatomiotel Katd L-X. Av 1 ddpketo kivnong

oV avOpdmov givar At, Ba Eyovpe: v = %
Kot V = 1 , omoTe amo T oyéon (1) éxovpe: i = m(L-X)
At At MAt
. , , m
(mpdéeic) mpoxvmtel TEMKA: X = L (2).
m+M

Amo ™ oyxéon (2) gaiveton kaBopd 6Tt N peTatodmion X e Paprog (Yo
dedopévo L) elaptaton amd m oyxéon tov palov m, M. [Ipoorabnote va
EPEVVNOETE TTEPIGGOTEPO TO PUVOUEVO: Oal glyape Ty, T, 010 @avoueva av
ovti yio Bépra siyope Evo agpomAavoPopo, 1 v, avti Yo ToV adVVITO VOOTN
elyape ot Papka Evav gvtpaen dvrpa;

4) H apyn kivnong tov avpaviov

O wopavrot padi pe v vypr| Koo
VAN T0Vg PEPOLVV Kat VYPO 0&VYHVO, TOV
TO YPNOLOTOOVV ¢ 0&edmTIKS. Katd
TNV amoYEIoT T0 VO OVTA VYPA OVOLLEL-
YVOOVTOL e KOTAAANAO TPOTO KoL atd TNV
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Kahon Tovg Topdyovtal peydiec paleg Beppmv agpimv, mov eKPEOVLY UE Le-
YOAN ToOTNTA TPOG TO £00p0oG. EMELdN o1 SUVALELS TOV AVATTOGGOVTOL OO
TNV Koo givol E00TeptKég, 0 TOPAVAOG OTOKTH 0P avTifET TOV EKTEUTO-
pevev aepimv ki €10t amoyeumvetar (ewdvo 4.53). H duvaun mov déyxetal o
nopavrog €optdrot amd To puOUd eKpoNg Kol amd TV ToHTNTA TOV 0EPI®V
™G KaHoNC.

Ewéva 4.52 Ewova 4.53
H apyn kivnong tov Topadrov woyvel Amnoyeioon péca o€ QOTIO KoL TAYO.
KOl GTNV TEPITTMON EVOS OTAOV "Evaog mopaviog tomov ATAAX amo-
UTAAOVIOD. YELDVETUL, EVO 00 TNV ETUPAVELD TOV

TEPTOVY KOPPATIo Thyov. O oynpati-
opdg Tov ayov opeireTan otV NéN
TOV VOPUTHAV TOV 0épd, TOV £PyO-
VIOl 6E ETOPN pPE TIS 0eEapevég Tov
vYpov o&uyovov.
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EPQTHXEIX - IPOBAHMATIXEMOI - AXKHXEIX

4.41 No. copipoBovv To KeVE:
H opun evog copatog givat ................. péyebog, to pétpo g vroAoyiletan
oand v e&icoon ......... Kot 1 povado puétpnong g oto Sl eivat ......... L1 [

4.42 Ilow oopo. £xe1 N peyorvtepn opun;

a) eoptnyd pnalag Stn kot tayvntoag 20km/h

B) avtokivnto udlag 980kg kot taybnrag 20m/s
v) PAjua pélog 100g kon tayvtntog 100km/h.

4.43 Ov eomTEPIKES OUVANELS OEV PToPoY va peTafdrovy Tnv opun} £vog
GULOTNLOTOG, EMELON:

o) eivar moAD acBeveig

B) acKovvtol 6g SLPOPETIKE GOMOTO TOV GLGTILLOTOG

v) enpavifovior Tavta katd (evyn aviifetov duvaueny

d) aAinAiocEovdeTepdvovTat

Noa onpetwBovv e £ o1 6m6TES TPOTATELS Kol 1e A ot AavOaouéved.

O o oo

4.44 Xopo palog m =10 kg kiveitor pe
TETO10 TPOTO, DGTE TO SLAYPOLLA
petTafoing Tov doTHNATOS TOV
RE TO YPOVO (s-t) va £xer Ty popen
TOV OUTAOVOV GYNULaTOS. Ofhov-
LLE VO 6Y€01AC0VE TO OLAYpUNN
RETAPOANG TS OPUIS TOV COU-
T0G 1€ T0 Ypoévo (P-t).

4.45 'Evac 1ovodpoépog Bpiockerar otn péon puog tayopévng AMpvne. Yro-
0¢ote 6TL Ogv vapyer TpiP. T vopilete 6T B0 propovoe va Kavel,
TPOKEIUEVOV VA EMGTPEYEL 6TV 0013
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4.46 Mmopeite vo eEnynoete TNV Kivijen TOL
“kavo” pe paon v apyn oweTpnong Mg
opung;

4.47'Eva kpvotdilivo avBodoycio méQTEL oF
oTponévo pg yori mtdtopo ko og ondel. To
010 av0odoycio mEPTEL 6TO TATONW, OTAV
ogv vrdpyeL To yoii, ko omael. INati;

4.48 AYo opauipes amd mhaoterivny long
pélog m Kol TOXVTNTOG LV KIVOL-
pneveg o€ KaOeteg ogvBvveelg ov-
YKpovovTol TAacTiKd. Oflovpe va
vwoAioyicovpe TV TOLTNTA V TOV
GVOCOUUTAONUTOC.

4.49 H opm] 10V GUGTINNOTOS TOV 000
ocPuIpOV givor:

o) 4mv i
B) undev O
v) 4m*v? O
d) 1o oToyeia Oev EMOPKOVV

Y10 VO OTOVTHOW. O

EmAééte v cwot andvinon.

4.50 'Evo. teipopd .........

AVo ompTtoEvria TOTOOETOUVTOL OTTOC
OTO GYNUO KOl TOAyOVTOL PE OAOVUL-
voyapto. IIincralovrag ™ @rOYO €VOS
KkepLov T 0o cvpPei; Na gpunvevtel 10
@owvopevo.
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4.51 MotoocwkhieTiotiig paloc 80kg kvei-
Ton pe toyvtnTa v=10m/s o€ opilo-
viio opopo. Kdamown otiypn ovva-
vTdel po avneopo yoviag kiiong
0=60° ko1 apyiler va TNV avefaiver
pe v idw tayvtnTa. [éon ivar n
peTapoin TG oppiig Tov;

4.52 'Eva. ppo convovetor o€ éva koppdtt EViov. Xe mowo mepintmon
00 dwaTpéger peyorvtepo draoTnpa péca 6to SVio;

o) Otav 10 EOAO givor axivnro.

B) Otav to 0o Kiveitan Tpog To PANUa pe ToybTN T V.

v) Otov to 00 Kiveital omopuaKpuvOpEVo omtd To PANUE e ToybTNTA V.

d) Otav 1o {o kiveiton Tpog To PANpa e Toydhtnra 2v.

4.53 Ilowo amté To TOPUKAT® OYNROTE KIvOOVTOL pE faocn TV apyr] owaTi)-
PNONG TNG 0ppS;

o) TodNAato B) Pamdpt
v) THpavrog d) avtokivnto
€) EMKOPOPO 0EPOTAAVO ) oepooTATO

4.54 'Evag €peupeTIKOS paONTHG ETLVONGE TO OO, TG EIKOVOS. Qo pmwo-
péoEL KATA TN YVOUN 6ac vo. Kivn0gl To Oynpo; Artiohoyfote TNV
andvtnon cog.

4.55 InpeaidoTte pe X Tig 0moTtéS Ko pue A Tig havlaopéveg amd Tic mapa-
KOTO TpoTdceic:
a) Otav éva ovtokivnto Kiveital pe otabepn ToyvTNTO GE Uid avnedpa, M
UETABOAN TNG OpUNG TOV gival undév.
B) Otav éva modniato Kveital pe otadepn TovTNTO, 1 LETAPOAN TG OPUNG
ToV &lvar undév.
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v) H dOvaun mov ackeitol o évo oo Kot 1) LETOPOAT TG OPHUNG TOL lvar
dtvhoUaTo aVTippOTaL.

0) [ vo petafindei n opun evog GLGTHLATOC, TPETEL Va deyTel dSvvaun omd
70 TTEPIPAAAOV TOV.

4.56 'Evog 00intig 1oV “koparte” ektelel éva
KTOTN LA LE TO TOOL TOV, TPOKEIPNEVOL VO,
onacel £va Tovfho. Av 1 gLayioty OV-
vapn ywo T 0paven tov Tovpfrov givar
F, ko1 n opp] TOV GVUTTUGGEL TO TOOL
Tov 00inT1 givar P, va Bpedei o péyrotog
xpovog t., mov emTpémeTar vo. Sropkel
70 YTOANNO, DCTE VO, 6TAGEL TO TOVPLO.

4.57 To mvpoforo 6mwro TV GYMRATOS TOTOOE-
mpévo 6100gpd Tave oto Payowt, Kivei-
Ton pe otafepn ToyvTNTe v, H cuvolun
pao 6miov kot Payoviov givar M, eved n
pate g o@aipag givor m. Kamow otrypn
70 6Th0 TVPOPorel KoL 1) GQaipa EEPETOL
016 TNV Kavvn pe ToyvTnTe V. No Bpedein
TOYOTNTO TOV CVGTHNOTOS “OmAo-Payovt”
petd tov ropoforiopod (drepevvion).

4.58 X¢ o pkpn papko pe movi fpickovran

Tperg padntéc. H Aipvn oty omoia ya-

PEVOVY EIVOL ATOLVTO N PENT KON ETIKPO-

tel dnvora. O évag amd avTovg KpuTdel

o7 YEPLO TOV £VAV GYVPO CVEULGTIPO

KoL AgeL:
«Av oTpéye Tov aveuioTijpa ato wavi Oa eival cay va pedel 0 agpag, 0ToTE
Oa fyovue oty axtipy. O dg0TEPOS dSrop@VeL Ko Aégw: «de o kivybovus,
O107TL 16YVEL N apyl] O1aTpnons TS opuncy». O Tpitog, TEAOG, SLUPOVAOVTIS
pE Tovg ALV 0V0, AégL: «Oa Kivybovuse, alld mpog T avtifeTn KATED-
Boven Tov pevpaTOS AEPa TOV ONUIOVPYEL 0 AVEUIGTHPASH.
Av Osoprjoovpe TNV avVTioTOGT TOVL VEPOU TNG AMpvig apeintéa, cvinti-
OTE TOLOG U0 TOVS TPELS £XEL OiKL0.

4.59 BMjpa palog m =100gr kivov-
pevo pe toyvnte v = 300m/s
CONVAOVETUL OE OKIVI|TO KO-
pat Eviov paloc M = 2,9kg.
To svescopdropa (PApo-Eo-
A0), a@ov datpéer ordoTpa
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s = 10m o Agio oprlovTio 0GmEDO, AVEPYETUL GE KEKMPEVO ETTIMEDO
yoviag Kiiong ¢ = 30°. Na vroroyietovv:
a) To dvaoTNRO TOV SLOTPEYEL TO CVOCOUATONO. OTO KEKMPEVO EMITESO
REYPL VO, GTORATIGEL VO KIVEITAL.
B) O ypévor kiviiong 670 0p1;6vTIo Kon 6T0 KekMpévo eminedo (g = 10m/s%).

4.60 Mo, Boppa apyukd axivntn ekpiy-
YVOTOL KO OLUGTATAL GE TPLO KO-
pdto. To 600 amé avtd £xovv iceg
RACeg KoL TOYVTNTEG KOl KIVOUVTOL
o¢ KaOeteg owevOvvoelg petado
TOVG. AV TO TPiTO KOppdTL €€l o1-
nhdolo palo amd Ta aGira, va Ppe-
0¢i  TayvTNTA TOL V.

4.9 Tpipiy

4.9.1 Avvapeis Tping

‘Eva. cdpa 10 omoio extofevetal pe
KATO0 0Py TOYVTNTO Ly G€ 0pLLOVTIO
danedo, Bo otapatosl va Kiveitol Hote-
poL amd KATO10 XPpovikd d1doTnua (EKOVA
4.54). Zopeova pe 1o 2° vopo tov Nev-
Tova 0o Tpémel va dexTovUE OTL TO GO0
KOTé TNV KIVIION TOL OEYETUL GUVEXMG
v enidpaon pog dvvoune T pe eopd
avtifetn g TayvINTAS TOV, M OToin TO
emPpadvvel Kot TEMKA 10 avoykaletl va
akwntomomei. Ewéva 4.54

"Eva copa isoppomnel move o Kek-
pévo emimedo (ewkova 4.55). Topepmva [
tov 1° vopo tov Nevtwva Bo mpémetn ov-
VIGTOUEVN TOV SUVAUEDV TOV ACKOVVTOL
oto ohua va givan ion pe pndév: XF =0
N ZF, = 0 xau ZF, = 0. Evkora damotd-
Vvoupe OTL GTOV y-AZoVa 11 GLVIGTAOGCO, TOV
Bdapovg B, e€ovdetepdvetar amd TV Ké-
Betn avtidpaon N g empdvelog Tov Ke-
KAMpévou emmédov. Ztov X-d&ova, OUMG,
péneL vo, vtobEécovpe TV VTapéN piog Ewova 4.55
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dvvoung T, n omoia Bo e€ovdetepmdvel T GVVIGTOGE TOL Pdpovg B,.

A76 t0 Topandve Topadelypata eoivetatl 0Tt OTay 01 ETLPAVELEG 000 Cm-
pdtov Bpickoviar oe enan, kdto ond opiopéves mpodmobécels, avantHo-
ooVTal QUVALELS, Ol OTOleg £YOVV MG AMOTEAESUO | Vo TopeUmodilovy TV
Kivnon T@v copdtov 1 va eurodilovv v Evapén g kivnong tovg.

Ot dvvapelg avtég ovopdlovion dvvapeirs Tppnic.

e oyéon pe Tig duvauels TpiPng n kabnuepwn {on pag yapaxtmpileton
amd v e€Ng avtipoaon: amwd T o pePLd tpoomabovue vao Tig o pavicov-
RE Kol amd Ty GAin o€ Oo propovoapue va Gjeovpe yopic avtés. [pdyuart:

"‘Eva 1060670 ¢ 10%00G OAOV TV TPOYOPOP®YV KOTAVIADVETOL VL0l TNV
VIEPVIKNON TOV SVVAUE®DY TPIPTG.

H tp1f1 @Beipet kot TeMKAE KOTaoTPEPEL TO KIVNTE TUALOTE OA®V TOV
unyovov. 't avtd avaykalopaote vo o “Aad®VOVUE” Kol VO To “Ypocd-
povpe”.

H pnyovn tov avtokvitov pog amottel cuyvn aAlayn Aadidv, yo va
unv “koAANoEL”, eV 1 0Acido ToL TOONAGTOL Hog ¥PELaleTol TOKTIKO “Ad-
dmpa”.

Emiong, amd tig duvapelg tpipng e€optdvat To Padiopd pag, n duvatoTn-
TG LOG VO GUYKPOTOVLE GTA. XEPLOL LLOG OTOLOONTOTE OVTIKEILEVO, TO AGPUAES
“ppevapiopa’ vog TpoxoeOpov K.J..

4.9.2 1oV opeileTor n Tp1pny

‘Oco ko Kotepyaoio Aeloavong Kot vo, €400V VITOGTEL Ol EXPAVELES TOV
copdTov, Toté ¢ Ba etvar amoAvTmg Agiec, ahld mdvtote Ba eppavitovv eco-
%€ Ko g0yég (avopaiiss). Avto €xel ©G OmOTELEGA, OTAV Ol ETPAVELEG OVO
copdtwv Ppiockoviol o ema@r], ol e£0yEC TG HOG EMUPAVELNS VO ELCYDPOVY
OTIG €60YEG TNG GAANG Kot avtioTpopa. Me Tov TpoTo avtd Topeunodiletor n
OYETIKN Kivom TV 600 COUATOV KOl LOKPOGKOTIKA TO YEYOVOS 0TO EKQPE-
Cetan pe T1g duvapelg Tpipmg.

Ewova 4.56
H gotoypagio ansikovilel og peyéOuvon emeavera yaivpa mov £yel vrootel
Agiaven vyniov fabpodv.
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Mévo yio. avayveon...

[Ipénel va tovicel movtwg 0Tt o1 dvvapels TpiPig eivar poprakig @o-
o1G. AnAadn oTig mePLoyEg OAANAOSIEIGOVOTG TOV OVOUUALDY TO LOPLOL TOV
EMPOVEIDV ATEYOVY ELAYIOTO, OTTOTE AVOTTOCCOVTOL IOYVPEG EAKTIKEG OV~
VAUELG GLVOYNG Kot cuvapelog. Me dAdo Aoy, cvpfaivouy molvapiOueg
«oVYKOAMGE (Yuypés PERauar), ot omoieg mapepmodilovy T oyeTIKN Kivn-
o1 twv dVo coudtwv. 'Etot, 6tav éva copo oAcbaivel Tavo g £va GAAo, 1)
duvoun g TPPNG OVCLOCTIKA GYETILETOL [IE TO GTAGILO AVTAV TMV YIMAOWOV
KPOGKOTIK®OV GUYKOAAGEWDVY, Ol OTOIEG GLVEXMS AVOOOLOVVTOL, KOG On-
HovpyodvTaL VEES TUYOHES EMOPEG KaTA TNV OAicOnoN TOV GOUATOC.

4.10 Xrotwcn Tpfn Ty

Ot duvdipelg Tpig ot omoieg avanTHGGOVTOL LETAED EMPAVELDY TOL Eival
axivnteg Kot gumodifovv va apyicetl N kivor Toug AEyoviot SUVALELS GTOTL-
KNG TpNg Ty

2NV TOpoKATm TEWPAUATIKY dtdtaln g ewovag 4.57 meprypdpoviol ava-
AVTIKG 01 TEPMETELEG EVOC GOUOTOS KAt TV TPPDV TOV.

H ototu) tpipn Ty e€ovde-
tepodvel T Svvaun F kot dev
EMTPENEL GTO COUA VO, apyicEL
va kwveitot. loyver Ty _F.

Av avénoovpe ™ SOvaun F,
tote  otatikny PPN Ty ov-
EQvetal pe T€Tol0 TPOTO, MOTE
éAL va gEovdetepdvet T 80-
vaun F, ondte 1o oopo e&oko-
AovBet va Tapapével akivnro.
Ioyvel Ty _F.

H ad&nom g otatikng tppng
Ty teppotiletot og pa péyom
Tiun, v opraxn T Tep. To
oopa etvar €toto vo apyioet
va oMoBaiver. Ioyder Tp, = F.
Ipdypott, po eddylotn ad-
&non g dvvoung F mpoxodel
NV oMcON oM TOL COWOTOG KoLl
TOVTOYPOVE 1 OTOTIKY TPPY
petotpénetor o€ TPLPN OAi-
otnong Ty,

Ioyver To, < Ty,

Ewova 4.57
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H otatikn tpipn dev elvan pua otabepn dovaun, aAld xet v 1d16tnTO VoL
av&AveTaL avaAroya, e Tn SVVaUN TOL EUEIC OKOVUE GE KATO10 GOUN TNV
wpoomabeld pag vo to Oécovpe og kivnon. BéBata, sivor mpopavég 6timn advén-
o1 NG OTATIKNG TPIPNG TPEMEL KATOL VO OTAROTAEL SlapopeTika Ba Lovoaple
o€ EVOV «OKIVITO» KOGLO.

H péywotn Tipn v onoia pmopet va tapet 1 otatiky Tpin Adyetal opi-
axn Tpipn T, kot yio edouévo (evyog empaveidv eEaptdrol amd m evon
TOV EMPAVEIDY QVTOV (OO TL VAIKO ElVOl KOTOGKEVAGUEVEG, TOGO Agieg &i-
va) Ko oo v Kafetn ddvaun pe v onoia aAANAETIOPOVY 01 EMPAVELES,
otav glval oe ETAT.

Otav 1 dvaun mTov acKovLLE, Yo Vo BEGovLEe 6 Kivnon éva 6oL, vIep-
Beil v oprakn tpIPn, T0TE TO cOUa apyilel vo oAcBaivel kal TovTOYpPOVA
N PP and otatikn petaTpénetol oe TPIPN oAicOnong Ty, v omoia Oa
LEAETIGOVLE OTIV GUVEYELXL.

2TATIKH TPIBH KAI BAAIXMA

Orav Badifovpe N Tpéyovpe, 0wTd TO 000 KO-
VOULLE €IVOL VL 0GKODLLE GTO £50.(POG Ll SVVaLuN
F, ka1 Aoy tov a&idpatog "Apdong- Avtidpa-
ong" to £€6000g oG ovTomodidet po dvvaun F,
1N omoia avaivetat oty Kabet avtidpacn N kot
otV otatikn Tp1Pn Ty,  omoia pog el eumpdg
Kt €161 Kvovpaote. To Badicpo e amdAvto Aio
£00a.p0¢ Ba NTav advvoro, eredn n F’ Oa towti(o-
tave pe ™ N omote o Oa vnpye N amotodpevn
Ts.

H ototwn tpipn avéa-
VETOL OAAG LOVO pEYpL
TNV OPlOKN TIUN, ETO-
HEVG....

MV eyKotaAeineTe TV
npocmadela.

"Eyet dwamiotmOel metpapoticd 6t n oprokn tpipn sivar avéioyn g Kabe-
g dvvaune N kot 0t e€optdtol Kot amd T evor Tov emipaveldy. H dumi-
GTMOT 0T 0modideTon e v ENg oyéon:

T, =1,'N (4.14)

Omov 1, 0 GLVTEAEGTNG OPLOKNS TPLPNS, TOL OTOiOV O1 TIHEG EEUPTAOVTOL OO
70 €100G TV EMPOVELDV.
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O vmoloyiopog Tov 0, ivar duvotodg pe
Vv oA d1dtaén g wovog 4.58:

Yopo palog m wwopponel o KEKAL-
pévo eminedo petaPAntnig yoviog kAiong
0. Emtoyydvovpue v katdAnin kiion
TOV EMIESOV, MOTE TO CAOMO Vo Elval
£tolo vo. oMoHncel, omdTE N GTUTIKN
PPN €xel mMAPEL TNV OPLOKN TIU TNG.
Epappolovrag tig cuvOnkes 1coppomiog

Ewoéva 4.58
2ZF, = 0 xo1 ZF, = 0, Qo €yovpe:
2F, =01 By-T,=01Bnud -n, N=0
i My, N=Bnub (M
2F, =01 B, -T,=01MN-Bovvd =01 N =Bovv0. 2)

Tehwkd, and 115 (1), (2) dStoupdvTog Kotd HEAN TPOKHTTEL OTL:

N, = €00 (4.15)

Apxel, emopévmg, vo petpnfel n yovia 0, t otiyun axpipog katd v
omoia emikettal oAicHNGN TOL COUATOG, OTOTE EYEL TPOOIIOPICTEL KOl O GU-
VIEAEGTNG OPLOKNG TPIPNG.

Ag mepapatiorovpe: Onmg poaiveTal amd To TaPITavVm, Ol GUVIEAECTES
TPPNG dev avapépovial LOVO Gg Eva VAIKO 0AAG oe (gbyn empoveldv (Kot
VMK®OV). Agv €xel vonuo T.y., 1 Ppaomn “o oplokdc GLVTEAECTNG TPIPNG TOL
&viov givat... ” Tlpmdta, 51011 TPEMEL VoL SIEVKPIVIICOVLE Y10l TTO10 €100¢ EHAOL
PAdpe, Kat, HOTEPA, SLOTL TPETEL VO OVOPEPOVLLE LUE TTOLO VAIKO EPYETOL G
enaen to EHAo.

®élovpe, ooV, Vo, VTTOAOYIGOVUE TOV OPLOKO GUVTEAESTN TPPNG TOL
YOPTIOV, T.Y. TOV EMPLAAOV 670 PiPrio DVoIKNC, He TO GPOVYYAPL TOV GTLHY-
yov. TomoBetovpe to omdyyo mave oto Pifiio oe oplovria Béom. Alvovpe
KAion oto PiAio amd v Ty 0° eTdvovpe G1yd-c1yd Gg Kamoto KAion, 6mov
0 omdyyog teivel va oloOnoet. Exel otapotdpe kot petpdpe ™ yovia pe pot-
poyvouovio kot amd T oxéon (4.15) vroroyilovpe TO GLVTEAEGTH OPLOKNG
Tpipine.

4.11 Tppn oricOnong T,;

Etvor n dOvapun n omoio epeavifeton otig emupdveleg V0 GOUATOV TOV
Bpiokovtal oe oyetikn Kivnon N pio ®G TPOg TNV AAAN Kol £EL POPA TAVTOL
avtife ¢ TaydTNTOC TOV GMUOTOC TOV oAcBaivel (ewdva 4.59).

H tp11 oAicOnomg opeiketar 0TI avOUOAMES TOV ETPAVELDV, OTMS KoL 1
oTaTIKN TPIPN, OAAG SLopEPEL O VTV GTO OTL Eival oTadegpn.
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Eniong ov dvvapeirg
PPl ohicOnong givan
MIKPOTEPES OO TIS OVTI-
OTOLYES OUVANELS OpLO-
KNG Tp1pis.

Ewéva 4.59
H tp1p1] oricOnong éxer mavto avtifeTtn @opd
amté ™ Popd TS TaYVTNTUG.

Oco avaeépnkay Tapamdve LWIOPOVLLE VO T AITOSMGOVLLE LE TO TOPKE-
T® TO10TIKO dtdypappo (swdva 4.60).

Ewova 4.60
HowoTk6 daypappa petafoins g TPPNS HE TN dVVAN TOV AGKOVUE

Ag GTOYUGTOVUE...

H péyiom dvvaun otatikng tppng sivat ion pe v erdyiot ddvaun n
omoio amarteitat, yio va apyicet | oAicOnon.

... KO 0G TOparinlicovpe 100G vopovg g Pueiknig pe 6,tt pog podai-
vel 1 lotopia kot | TapaTipnon g evone:

A¢ ovoyeticovpe TV oplokt PPN He avtd Tov AEL 0 Aaog pag: “Alyo
TP ENUEPOGEL, emkpatel To mo bV okoTdor’ 1| Le oV TO TOV SOGCKEL M
Iotopia 0Tt dNAadN “Ta amoivTopyikd KoHeoTOTO YIVOVTOL TTLO KOTOTIEGTL-
K6, 0Ty TANGALEL 1] OVATPOTTY| TOVG .
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e O vopot g TpiPiig oricOnong

Emedn ot dvvépeig tpipng etvan poprokés kot mepimAokng puong, ot vopot
01 07toiot SIETOVV TO PAIVOUEVO TNG TPIPNG elvorl eUmEIpIKOl Kot HoG EMTPE-
oLV VoL TPOPAEYOLLE HOVO KOTE TPOGEYYIOT T ATOTEAEGIOTO TOVG. MTo-
povue OPLMC Le TN PonBeta TEGCAP®Y OTADY TEWPAUATMV VO TEPLYPAWYOVLLE LLE
KOVOTTOMTIKY] aKPIBELD T GLUTEPLPOPA KATA TV OAloOnon tng 1060 peyd-
ANg mowIAiog ETPOVEIOV TOV VEAPYOLY. ETot, dnwg paivetal kot 6T oyfo-
To G ewovog 4.61, ) tpPn odicOnong sivar ave&hptntn omd to epPaddv Tmv
EMPAVELDV KoL 0td TNV ToYOLTNTA OAlcONoNG (eVTdG OpimV, d10TL O pEYAAEG
TayOTNTES M TP LELOVETAL), EVD EEOPTATOL OO TN PVGT TOV EMUPAVELDY KoLl
amo v kaetn dHvoun aAinAenidpacng peta&d Toug.

H g&aptmmon g tping amd T POON TOV ETPOVEIDY EKPPALETAL LUE TO GU-
vteleot| TPIP1G oMcOnomng, o omoiog yia éva kabopiopévo (ehyog empavelmy
ekppalet to otabepd Adyo g Tp1Png oAlicbnong T mpog v kdbetn dvvaun
oAnienidopoong TV empaveldv N, SnAadn:

n= % N SlopopeTIKd: T=nN (4.16)

H tp1p1 ohicOnong eivar ave&aptntn  H tpipn ohicOnong sivor ave&aptn
omd to eUPaddV TG EMPAVELNG TOV GO TNV TOYXVTNTO TOV COLLOTOG.
COUOTOG.

H tp1p1 oAicOnong e€aptatar omd ™ H tpipn oricOnong efaptdrtar omd
QOO TOV EMPAVEIDY TOV COUATOV. TNV KEOeTN dvvaun aAAnAenidpaocng
TOV EMPOVELDV.

Ewova 4.61
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4.11.1 Meioon ™ Tpipiig

H peiwon g tpipng emruyydvetor pe edkd MTavTiKG 0pUKTEANLD, TOV
0Toi®V 1 ¥NUWKN cOGTACT Kol Ol IOLOTNTEC TOKIAAOVY aAVAAOYO, LE TO GKOTTO
xpnong tovg. Ildvimg, o Tpdmog e Tov omoio emTvyydvovy T peiwon g
TPPNG ivar og YeVIKEG YPOUUES O 1010C.

Ewova 4.62
H napepfoin] 6TpORATOg MTAVTIKOD PHETALED TOV ETLPAVELDOV EUTOOILEL TO PO~
Pl TOVG VO TAGLAGOVY TGO, DGTE VO, AVATTVUEOVY ELKTIKEG OVVANELS.

To MmovTiKd VAIKO E10YOPEL OTIC EGOYEG
TOV emeaveldv (eikova 4.62) oynuotilovrog
€V0L GTPMLLO TO OTTOI10 OEV EMTPENEL TNV VO
TTLEN LOPLOKDY SUVAUEWDV, LLE ATOTELEGLOL VO
pelmvetot 1 dHvoun Tppng.
H peimon ™ tping emttvyydveton emiong
LE TN (PT|OT CTPOUOTOS TEMEGUEVOL OEPQL.
‘Exovv 1Mon xotackevaotel oynuota (tpéva,
TAOTE oKAPN), TO OToia ¥PNGILoToovV avTn T HEB0dO e Wiaitepn emttuyia
(ewobdva 4.63).

Ewova 4.63
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HINAKAZX 4.5 Xvvteheotég Tp1Pi)g Yo drapopa (evyn ETLPAVELDV

Empdveleg YUVTEAEGTIG YVVTEAEGTNG
oplakng TIPS | TPP1g odicOnong

Ebho-Evo 0,65 0,40
EVAO - EVAO Ll GTPDLLO GOTOVVIOD 0,45 0,20
aTGOA-aTodA (e AlmTavon) 0,10 0,06
aToOM-aTodAL (Yopig AlTovon) 0,58 0,15
pétarro-Bpeyuévo PETAALO 0,50 0,30
KOOVTGOVK-AGQAATOC 1,00 0,80
KOOVTGOUK-BpeyUév AGPaATOG 0,80 0,30
YOAKOG-0TCAAL 0,53 0,36
YooAi-yvoAl 0,90-1,00 0,40

T kavoope, Yo va Moovpe éva Tpofinpa Tpifig

® Yyedidlovpe OAeg TIg dLVALELS (ETMAPNG KOl TEHIOV) TOL ACKOVVIOL GTO
GMLLOL.

® Oempovpe &va afovikd GOOTNUE X0y, TOL 0010V 0 X-AEOVOC GUUTITTEL
ue v Korevbuven g Kivnong.

® AvoADOVE TIG OLVALELS, TOV YpeLdletal va avaivBobv 6Tovg AEoves Kot
TPLYOVOUETPIKA BPICKOVLLE TIG GUVIGTOGES TOVG.

e Eopappolovpe 1o 2° vopo tov Nevtova yia kébe aéova:
2F,=0 (1) 816t ot xwvroelg mov eetdlovpe eivar piag didotacng

(névo katd Tov x-a&ovar)

YF,=ma (2) [og tepintmon opaing kivnong XF,=0]
T=nN (3)

e H emefepyncio TOV GUGTHHATOS TOV TPIOV EEICOGEMYV, KOOMG kot 1) ¥pN-
o1 TOV TOTOV TNG KWNHOTIKNG, 0dnyodv ot AVon cuvnBicpévav mpo-
BAnuatov. (Eniong dev Eeyvaype moté 6Tt B=mg).

Ag €QUpPLOGOVUE TO TAPATAVED
» 0 001Y0G TOV GVTOKIVI|TOV GTV EIKOVA OVTIAAPBAVOREVOS TO DEVTPO
QPEVAPEL TOTONA T OTIYNY] KATA TNV 07T0ld 0 EUmPOGOL0g TPOPUAA-
KT pug améyel amd avto andotaon d = 50m ko n TayvTNTd TOVL Eival v,
= 10m/s. EEartiag tng Ppoyns o ovvrereotic TpIPpng ohicOnong petalo
TOV TPOYAOV KoL TOV dpopov givar n =0,1.

1) O 001y0¢ TeEMKA B0 amo@HYEL T GVYKPOVGT UE TO OEVTPO;

2) No. oyedrdocte T0 Sroypappoto (v-t), (s-t) kar (a-t). (g=10m/s?)
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Adon
1) IIpopavmg, Bo Tpénel va cuykpived v amoctaot d e To didoTna
S, TO 01010 Oat S10TPEEEL TO AVTOKIVIITO EYPL VO GTOLOTHGEL.
2
‘Eyovpe péber ot S, = Do ,
2|0L
omote avalnTovpe v emPpddvvon o g Kivnong.

O1 JLVALLEIS TOV OIGKOVVTOL GTO 0LTOKIVITO £lvar To BApog Tov (Tediov),
N avtidpaon N eni Tov tpoy®dV (ETapng) kot n TpPn oiicOnong (emapng).
Loybouv:
2F=0MN-B=0N=B (1)
YF=man-T=ma 2)
T=nN 3)
H oyéon (2), Aoym e (1) kot g (3), yiverat:
-nB = ma kot enedn B = mg, &yovpe tehikd ot

Mmg = ma 1 o = -ng C))

Bpnkaye, emopévmg, v emPpdadvvon o g Kivnong.

TN CLVEXELD KAVOVTOG TIG OOPOITNTEG AVTIKOTAGTACEL KOl TPAEELG
Bpiokovpe 0Tt 5,=50m, evd diveton 6tTL kot d=50m. Apa TO GVTOKIVITO
ROMG TTOV £PYETAL GE ETO.PN 1LE TO OEVTPO.

2) Epocov B€Lovpie Vo KOaTAGKEVAGOVLLE S10YPELLLOTA LLE TO XPOVO, TPE-
meL va BpodpLe TponyovEVMG TGO ¥pOVOo dlapKeL 1) Kivon Tov oToKIvI-
TOV.

I'vopilovpe 6t1 6TIG EMPPASLVOUEVES KIVIGELG O OTTOLTOVLEVOG XPOVOG

LEXPL VO oTOpaTNGEL Eva KivnTo glvon t, =

b

Yo
o
omote Aoy T (4) t, = Yo

ng

oniadn t,, = 10s
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To ntodueva droypdppoto oxedtdlovtol GOUP®VE Le 0oa YVOPILovE
GYETIKA UE TIG EVOVYPOULIES OUOAG ETPPUSVVOLEVES KIVIGELC.

Oo mpémer vo. ONUEIDTOVUE 0TI TO OMKO O1GTTHUO. KIVHONS UTOPODTOUE VO,
70 fpodue ka1 omo T0 AIGYPOUU. THS TOYDTNTAS, DTOAOYILOVTAS TO Ufadov
TOD TPIYDVOD, TOVL GYNUOTICETOL OTTO TO YPOAPHUO, THS TOYDTHTOS KOl OTTO TODG
acoveg.

Ipcyuot: s, = E = (Paon x vyog): 2 = (10s - 10m/s): 2 = 50m.

PLYOVOD

» Avo copota X, Kot X, palov
m Kot 3m avTioToL(o KivouvTal
OTTMG OEIYVEL TO GYNNLO NE EMVTA-
YOVGT O = 5" Znrtovvron:

0) 0 6VVTEAEGTIG TPIPNG OAL-
oOnong peto&H Tov cOpATOS X,
Kol Tov 0p1lovTion emumédov,

B) n Taon Tov GYOIVIOV.

(m= 1kg, g= 10m/s’)
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Avon
1) Apywd oyedrdlovpe T1g duvd-
LELG TOL OLGKOVVTOL GTO GOLOTO
oL €EETALOV|LE.
I to copa X,;: to Bapog tov B,
mv o T, v kabetn dvvaun
Tov emmédov N, KoL TV TAoT oo
70 oyowi f.
I to copa X,: to fapog tov B,
KoL TNV Taomn omd 1o oyowi 7.
21 ocvvéxela epaproOlOVIE GTOVG
GEoveC y Kot X To BgpeAdOon voLo
NG SLVOLUKNG, TOiPVOVTOG MG Oe-
TIKT] OPA T®V SVVALEMY GTOV X
a&ova ™ popd TG Kivnong:
2F,=0MN-B;=0qN=B, (1)
YF,=manB,-f+f-T=(m; +m,)a(2).
Onowg, f=-f (dpdon-avtidpacn) kot T=nN 1 A6yw ¢ (1) T=n B,
Apan (2) yivetou: B, - nB; =( m;+ m; )a
Ko emedon a=g/2, B,=m,g =3mg, B,=m,g =mg
Ba €&yovue axdun ot
B,-mB; =(m;,m,) g/2 1 3mg-nmg = 4mg/2 dpa n=1.

MPOXOXH
H mapovesia pog Tpoyoiiog mpokaiel vonti) "kapyn'" otov x - Gova

2) ' va Bpodpe v Tdon Tov Gyowod epappolovpe 1o BepeAdon
VOO o€ éva amd o dVO copata (VYOOGS G€ AVTO TOL AoKOVVTUL AyOTE-
pEC SUVAUEL).

‘Etot, Y10 10 Z, Oa éxovpe:
YF=manB,-f=myafm,g-f=m,g/21M3mg-f'=3mg22nf=5N
To 1010 amotéreopa 0o Bpickape, av doviedape pe To X,.

Ag 00KIHAGOVE.

> Xopo paleg m Kiveiton 1pog TN Paon kekMpévov emumédov pe 6todepi

TOYOTNTO. AV 0 6VVTEAEGTIG TPPIIG 0AIGON61G PETAEH CONATOG KO ETUTEIOV

givan n = ?3, V0O, VTOAOYIOTEL 1] YOVIK KGNS @ TOL KEKMPEVOD EMITEOOV.
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Avon

Yyedwalovpe TG SuVAELS
OV OLCKOUVTOL GTO GO0 KOt
avOAVOLLE TO PApPOg KaTA TOV
a&ova kivnong (X) Kot Tov Ké-
0eto 6 aTOV (). XN CLVEKELDL
pe ) PBondela ™G Tprywvope-
tpiog Pplokovpe TG GLVICTO-
ogg Tov Bapovg B, xon By .

Eivar: B, = Bnu0 ot

B, = Bovv0.

E@appolovpe to Oepeiicdddn vopo g duvapikng o€ Kabe acova:

2F, =0 N-B,=01N=Bovvdn N =mgouvb (1)

>F, = mo, enedn Opmg 1 toyvTnTo €ltvon otabepn, o = 0 Kot GUVETMOGS

XF, =0, dniadn:

Bx - T=01 Bnu0 - nN = 0 ko Loyw g (1) £yovpe 6T1 3

mgnud - n mgovuvd = 0 nud —m ocuvd =01 epb =n 1N €90 = 3 n 0=30°.

e Av vwo0éoovpe 6TL TO GONA TOV TPONYOVUEVOV TOPUIELYIOTOS
éyer pélo m = NG kg ka1 0éhovpe va avépyeTor 6To KEKAMPEVO ETTIMESO
pe otadepn TayvTNTA, TN 6TA0PT) dVVauN F mapdiinin pe 1o kKekir-
névo eminedo mpémer va Tov aokovpue; (g=10m/s?)

Avon
2F,=0qN-B, =01

N =Bovv0 1

N =mgouvb (1)
YF,=0MF-B,-T=0n
F-Bnuo-nN=0n1

F = mgnud + n mgovvo 1
F = mg(mu30° + n ovuv30°)
7 F=10v/2N.

® Av KOTOl0, OTIYUN K-
TOPYNOOVUE TN OVVOUN, TL
vopilete 6TL B0 KAVEL 6T oVVEXELD TO GONA; (... PLO PIKPT VTOOEIEN:
RETAED TOV GALMOV YPNCLUOTOUGTE QVGTNPA TIS YVMOOELS 60S TEPL OPL-
axng Tppng.... )

4.12 Tppn xdiong

Eival yvooto 0t 1 avakaAvyr Tov Tpoyod omoTeAEl VOV 0O TOVG GT oL
VTIKOTEPOLS 6TaO0VE 6NV 1oTopin TG avOpomotnTag. Ot Thong evoemg ie-
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TOPOPES GTY) CNUEPIVI EMOYN EIVOL GLVVLPO-
OUEVEG pE T TPOoYoPOpa oxfpata. O Adyog
elvar Wwitepa amAdS: EVKOAGTEPO, KOAIOV-
pe éva cOpa Tapd To oModaivoops.

INo mapaderypa, n petapopd evog co-
LOTOG €Ml KLMOUEVEOV KLAVOpmV amortel
ToAD pikpoOTEPN dvvaun, ax’ 6,7t O amot-
ToVGE 1| LETAPOPA TOL e OAloONGN. e OAeg
GYEOOV TIC TPOKTIKESG EQAPLOYEG EMOIDKETOL
1 OVTIKOTAGTOON TG OAicONnong amd v KO-
Mon (tpoyoi, poviepdy KTA.).

Ewéva 4.64
H gprepio kon to Agipapa dgiyvouv 611 1 KOG amtontel pikpoTeP dvvaun aro
v oAicOnon.

Katd v xdAion ovomtocoetor tpipn, m
omoia SlopEPEL amd TN oTUTIKN TPIPN Kol omd
v P11 oAicOnong oto €€ng: kOGN onuaivet
TEPLOTPOPT] TOV GOUATOS. Apa TO aitTlo eKEivO
10 omoio Oa mapeumodilel v mepLoTPOPEN deV
umopei vo gival duvaun oAAd n PO KATOLG
dvvaune. Mpdyuatt, n TeP1] kKOAONG civor o
pomn, 1 omoia mopeUTodileL TNV TEPIGTPOPT] TOVL
KUALOHEVOV CONOTOC v 1 TPLPT] 0ricOnong,
glvar pio dvvapn, 1 oroia Topepmodilel v oAi-

cbnomn Tov GONOTOG. Ewoéva 4.65
"Eveoaipor Tpifeig
(poviepav)

4.12.1 Yroloyiopog g TPIf1g KOG G - LovOnkn kdiong

Ag Bempnoovpe Tov KOAVOPO NG €1KOVaG 4.60, 0 000G EVD apyLKA NpE-
pet og opilovtio 6amedo, ackovue 6” avtdv dvvaun F, pe okomd va tov KuAi-
covpe. Emedn ta mpoyuatikd copato dev eival amoldTtoe ovEAUSTIKG GTE-
ped, 6tav otnpilovrol 10 éva Taveo 610 GALO Tabaivovy TAVTOTE EAAGTIKEG
TOPOLOPPDCELS GTNV EMUPAVELD GVVETAPNG TovS. (BEPata, Tig Tapapopeod-
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GELC OVTEC OEV UTOPOVLE VO TIG AVTIANEOOVLE LE TIG GO GEIS oG ®GTOGO
vapyovy Kot givor vrevduves yo va A0S PaVOUEV®VY.)

To Wavikd oteped To TpaypoTIKd oTeped Koatd v xden n

ocOpata dgv rabaivoov nofaivouv Tapapop- TOPAPNOPOMST TOV dUTEGOV

TOPAPNOPPAGCELS PAGELS, aALG 660 dev madeL v gival cuppeTpik,
EMYELPOVNE VO, TO KO- pe amotélecpa 1 avtidpaon
GoVpE 1) TOPAPOPPMON A TOV daTEHOV VO aoKEiTOL
gival coppeTpkn pe oTo onpeio X,.

omotélecpa n ovTidpo-
on A tov dumédov va
ooKeitol 670 onpeio X,.

Ewoéva 4.66

E&attiog autdv TV Topapoppacemy, 0 KOAVOPOg Katd Ty KOAGT TOV
€lvaL VITOYPEDUEVOC VO, KOVaPPLYATOLY KOTA UiKkog TG evbeiag (€), e amoté-
AeoLO GLVEXDG TopEUTOdILETAL 1] KOAIOY| TOV.

H pom M tov {gvyous tov duvipemv B kot N ovopdletat Tpipr kdiiong
Kot diveTarl amod T oyéon:

M=BL (4.17)

H anmdctaon L ovopdletar svuvrereotiig TpIPig kOAMoNG, Letpeitol cuvi-
Omg o cm Kot 1 Ty Tov EUPTATAL GO T VO TOV COUAT®OV OV Ppicko-
VIOl GE ETAON.

[Ipokeévou va apyicet vo KoAETOL 0 KOAVOPOG, TPEMEL 1 pomr| Tov Lev-
youg tv duvapenv F kal T va e&ovdetepmast Tnv Tpifin kKOAoNG.

Aniadn: F-h=B-L
Emreon, dpmg, oty mpdén n andctaon h tavtiletar pe v aktiva R tov kv-
Avdpov (h = R), Ba éyovpe telkd:
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F= BL
R
H oyéon 4.18 amoteAel v avaykaio cuvOnkn, yo vo apyicel n KOAGN TOL
KUALVOpov.
Ag mpocéovpe

® O cvvteleothg TP KOAMoNC L ovclactikd e€aptdrat amd to péyebog g
TapapdpP®ONS oV B0l VTOGTOVV Ol EMPAVEIEG: ONANOT LLEYOAT TOPALOP-

emon onuaivel peydro L kot avtictpoea.

e Ta tpéva £xovv UETOAMKOVG TPOYOVG TOV KLAMOVTIOL GTIC GLONPOTPOYIES,
aKPIPOS Yo VO EAOYICTOTOLEITAL 1) TAPAUOPPOOT] KOl ETOUEVMOG KOl O GL-

vtereotng TpIPNG Kidiong L.

e H dvvaun F (dvvaun €AEnc) eivar avaroyn pe to Bapog B tov kvAiduevov
OMUATOG, OAAG avTioTpoen e TV axtiva Tov R. Avtd onuoaivel 6TL oTa
Bapéa oynuato TPETEL VO YPNCILOTOOVVTOL TPOYOT LEYIANG OKTIVAG, DOTE

Vo peldveTaL 1 amottovpuevn dvvaun EAng F.

(4.18)

Mivaxkog 4.6
MEPIKOI ZYNTEAEXTEX TPIBHX KYAIZHX
210£pEVIOg TPOYOG 6€ YONATIVO PO L=0,100cm
210gp£éViog TPOYOS OE AGPULTOGTPOUEVO OPOLLO L=0,015cm
Tpoy6S aVTOKIVIITOV GE UGPUATOCTPOUEVO dPONO L=10,035cm
Tpoy6s 610Mpodpopov L=10,002cm

Eivol Béparo 6t kOron givan evkoroTePN 0Td TNV 0AicONON.
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EPQTHXEIX - TIPOBAHMATIXEMOI - AXKHXEIX

4.61 H tp1fny oricOnong eoptaron:

o) omd ™ Ualo ToLV GOWOTOC TOV oAcOaivel

B) amd v taydnTo oAicOnong

Y) amd To €100G TNG EMPAVELNG TOV COUATOG OV OAcOaivel

d) amd TNV EMTAYVVOT| TOV GCMOUATOS TOV OAMGOAIVEL.
Xapakmnpiote pe X (cmotd) | A (A4B0og) Tig Tapamdved TPOTAGELS.

4.62 Xg mov0. 0l TIS OVO TEPITTAOGELS TOV SYNROTOGg O givar peyardtepn
n Tpifi} ohicOnong;

4.63 To codOpo TOL CYNUATOG, TOV APYLKA NTAV UKi-
VI|TO TOPO KIVEITOL TPOS T 6£E1d pe oTadepn
TOYOTNTO. LYEOLAOTE KOL OVORAGTE TIG OVVE-
MLELS TOV GKOVVTUL G CVTO.

4.64 H 6vvopun mov gumwodilel T 6OUOTE VO apyicovy va Kivovvtor AEye-

TOL eeeernenne TpPn, Kou 1 péYLoT TIEN TG OVORALETUL .eueneee. Tpip.
‘Otov T0 cOpo apyilel vo KWVEITAL, 1 .eeeenee. PP petatTpéneTol o€
L7111 1] T——

4.65 EEnyfote ywoti eivon o gvkoro vo oAtecBaivoope £va copo pe 6to-
0epn} TayvTNTO TAPE VA TO AVOYKAGOVUE VO apyicEL vo oAcOaiver;

4.66 Xopo palog m=1kg kwveitar pe v emiopacn dvvaung F=25N og
KeKMpPEVo emimedo yoviag khiong ¢=30°. Av o cvvtereosTi|g TPIPI)S
oAicOnong petad copaTog Ko emmédov givar n = 73 Ko g = 10m/

s?, (nrovvron Ta e&fc:

o) Na oyedlacstodv o1 vroromeS Suva-
LLELG TTOV OLGKOVVTOL GTO GMLLOL.

B) Na vroAoyiotel | TpiPfn oAicOnonc.

v) Na Bpebei n emrdyvvon tov copa-
TOC.
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4.67 Avo copoato X, ko X, pelov m;=1kg, m,=9kg avrictorya, mov apyi-
KA npepovv, ovvofovtal pe afapéc oyovi. X110 cOpa X, ackeitar opr-
fovtia ovvaun F=20N. Av o ovvtereoTi|g TP ohicONoNg peTadv
SORITOV Kot emmédov sivan n=0,1 kor g=10m/s’, (nrodvron To £&Ng:

o) No 6yed106TO0V 01 VITOAOITEG QVVALLELS TTOL OICKOVVTOL GTO OV0 GAOLUATA.

B) No vroloylotel 1) ETLTAYLVOT) TOV GUGTNUATOS TOV COUATMV.

v) Na Bpebel n Tdon tov Gyoviov.

0) [Toom Ba etvar 1 ToyOTNTO TOV COUATOV TN YPOVIKN OTLYU t = 5s;

€) YnoBéote 0tL TN Ypovikh otrypn t = 5s 1 duvaun F Eapvuch Tadel va aokeitat.
T gidovg kivnon Ba kévovv ta cdpata; Tt O cupPei oTo GYoWvi;

4.68 Ilowa amd TIC TOPAKATO TPOTATELS EIVAL 1] GOOCTN:

o) H tp1in ohicOnong eivar peyaidtepn amd v tpiPn KOAIoNG.

B) H tp1n oAicOnong eival duvaun, evéd n Tpi] KOAIoNG Elval pomn.

v) H tp1n oricOnong etvar otabepn, evod 1 Tpifin kdAong petafdiieTar.

4.69 Na meprypayete éva pawvopevo yia ke €idoc tpipng (oAloOnong, ota-
TIKN, KOAIOTG)

4.70 'Eog 1o péoa mepimov g dekaetiog Tov 1950 to khplo cuykowvmviakod
puéco otv Adnva ftov to tpap. To Tpap eival Eva pikpd MAekTpikd Poyovi,
TO 07010 KLAAEL GE payeg Kot
YPMNOUOTTOLEITOL KOl GTLEPOL
0€ TOMEG EVPOTOIKES TO-
Aeic. IToAdot woyvpilovton 6TL
N OVIIKOTOGTACT TOL TPOL
Ao TO GMUEPIVA TPOAEL, TO. OTTOi0, ¥PNOGILOTOIOVV cuVNOIGHEVES POdEG, NTOV
AavBaopévn evépyeta. I1od kotd ™ yvoun cog otnpiletal o 1oyvuptopds ovToc;

4.71 Zvintiote Vv akdrovdn epdon: “Tuvavinoo peydin Kivnen cto dpo-
LLO KOl LE TO “OTapdTO-EEKIVA” TOL QVTOKIVIITOL OV GYedOV EEuetva amd Pev-
Givn”.

4.72 'Eva copo eKtoéevetal mpata 6 oprlovTio eMimedo Kol EMELTA GE
kekhpévo gminedo. H Tpif] ohicOnong y1o 10 cOpa gival peyorvtepn 1o
opilovTio eminedo am’ 6,TL 6TO KEKMPEVO, O10TL
o) Xto optlOVTIO Kiveital Pe HEYOADTEPT TOYVTNTO.
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B) Zto opildévtio n dvvaun N tov emumédov sivar peyaivtepn ond 06,1t 610
KEKAMUEVO.

v) Tirota omd To TopaTdvo.

Moo amd T1g TOpUTAVD TPOTAGELS Elval 1) WGTN; AITIOAOYNOTE TNV ATAVTN-
o1 oG,

4.73 No. avTI6TOLYi6ETE TIG KATOOTAGELS PE TO pneEYEN:

Dovopevo MéyeBog
o) Avtokivnro givot akivito og opt{6vtio eminedo. Tpip1 kOMoNG .........
B) Avtokivnto givatl akivnTo 6 KEKMUEVO EMITEDO. Tpip1 oAicOnong .........
v) AvtokivnTo avépyetal o€ KEKMUEVO EMimedo. Sratikn o ...
§) AvtokivnTo Kiveital e PTAOKAPIGUEVOVG
TOVG TPOYOVG,.

4.74 Inpewdote pe X TIS 606TEC Kot pe A TS AavOaopéveg amd Tic Tapa-
KATO TPOTaoEIS:

o) H tp1n oAicOnong opsiretal ot avopaliec TOV ETLPAVELDV.

B) H oprokn tp1pn elvar pukpdtepn amd v tpipn oAlicOnonc.

v) O cvvtekeotng TP KOAoNG givan kaBapog aptduog.

d) H xdAon elvar evkoldtepn amod v oricOnon.

4.75 No. avopépere amd pio Sro@opd petai:

* Yratkng TpPng - TpiPng ohicOnong

* Tppng oAicOnong - Tpipng kbAong

* Yuvteheoth TPIPNG oAicOnong - Zuvtehest TPIPNG KOAIGNG

» Opevapiopatog o€ Ppeyuévo dpouo - Ppevapiouatog oe oteyvo dpouo.

4.76 Zopo. pateg m=1kg otnpileror og Ko-
TOKOPLPO TOLYO0 pE TNV eMidPa.on OVVa-
ung F. Av o ovvrerestiic Tpig petalop
oONOTOg Ko Toiyov givan n = 0,1, va
vroloyiotel 1} SOvaun F, oote 10 cdpo:

o) VO KOTEPYETOL e oTabEPT] TOYVTNTO

B) vo kaTépyETON P EMTAYLYON a=5m/s’

¥) VoL KaTépyeTon pe emtdyvvon a=10m/s?

(g=10m/s?).

179



KE®AAAIO 4° AYNAMH KAI KINHZH
- Tpipa -

4.77 KipoTtio palog m givor TorodeTnpuévo 6To dGTEd0 TG KAPOTOUG EVOS

@opTY0V, TO 0TOi0 KiveiTol pe emtdyvven o. O cuvrereoTiic opLo-
KNG TPPnc netad ocopatog kot damédov givar n = 0,1. a) Na oyeon-
0.6TOVV 01 OVUVANELS TOV O.CKOVVTUL 6TO KIPMTI0 Kol va Bpedel mora
om’ avTtég To emtayvvel. ) Iloon Apémer va yiver | emtdyvven tov
PopTNYO0V, OCTE T0 KIPMOTIO va apyicel va oobaivel péca otn Kopo-
toa; (g=10m/s?)

4.78 X1 o1aTaln ¢ eikévag 0 ovpe

VO VTOAOYICOVNE TNV OTOLTOVNE-
vn dvvapun F, dote 10 copa X, vo
apyioel va kiveiton. Iloon Oa i-
val 1te 1 Téomn f Tov vijpatog wov
GLVOEEL TO GONA X, UE TO KOTUKO-
pLQoO Toiympa; Aivetal 6TL o1 6V-
VIEAEOTEG OPLOKIG TPLPIG peTalo
TOV CORATOV, KAOOS Kot peTalo
TOV CONATOS X, KUl TOV 00TEO0V,
givan 1 (To g Bswpeitan YvwoTo).

4.79 Na, Bpedei n emrdyvvon o, pe TNV 00i0 KIvOOVTOL TO. GONATO GTV

€1KOva, av givol yvootd to e&nc:

m,=30kg, m,=10kg,
g=10m/s” ¢=30° ko n=0,1.
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4.80 Oynpo xwveiton g00Oypappoe pe otobdepn emrayvven a. 'Eve xipo-
TI0 TOPUGVPETOL OO TO OYNNO KOL TUPUAUEVEL TPOCKOAAUEVO GTO
UTPOOTIVO PEPOS TOV YOPIG VO EPYETAL GE EMAPT] NE TO OpOpO. AV 0
ovvtereoTNG TPIPNS 0AioONoNg peTald KifoTiov Kol oyfpaTog sivar

9

1, vo. deryTei 6T = =
a
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KE®AAAIO 5°
EPI'O - ENEPT'EIA

A7o6 6ca ovppaivovv YOpo pog...

“Evepyelokn kpion”. “Epydleton oe oprokég cuvOnkes”. “Efowovounon
evépyelag”. “Evepyslokdc topéog punyavoroyiog... etvar pepikéc omd tig epd-
GELG IOV OTOVTOVV LE LEYAAT GLYVOTNTA GE GLLNTNGELS, GE ONULOGLEV LT, GE
exmopunés. [pofinuaticpol kot avimapadéoelg e enikevipo 600 KATAAVTL-
KEG PUOIKEC EVVOLEG: €PY0 Kot EVEPYELD. AVO Quaikd LeyEOn mov givatl TG0
OAANAEVOETO, DOTE VO GLUTOPEVOVTOL GTO PUCIKA QUVOUEVAL.

2 dvoikn ot 6pot avTol gppavicTnKay amd avaykn. AlmioT®dnke 0Tt
TO KWWNUOTIKE pey€in (LeTatomion, ToyvTnTa, EMTAYVVON) 0md LOVE TOVG Kot
T AVTIOTOUYO SLUVOULKE (SVVaUN, POTH) GTOUOVOUEVO EV OPKOVGAV Y10l VO
nepypoeovv og Pabog o1 puoikég dradikaciec. [a mapdderypo, GAAOG glval o
POLOC TOV BAPOLE YO TN POPTOUEVT LLE YDVLIO VOIKOKLPE, TOL TEPIUEVEL GTN
6TAoN Ae®@POopEiov, Kat AAAOG, OTav avTh avneopilel To dpOLO Yo TO GTiTL.

Xt mpoondferd pog va kataddpovpe, vo eEnynoovpe kot va alonocov-
He o, unvopaTo e euong Ba propovcape vo avapepbodie o Tapo TOALY
TOPOSEIYIOTA TOV OTOKAADTTOVY TV OVaYKAlOTNTA VO LWAGUE KoL VO, GKE-
QTOOCTE “EVePYELOKE”.

5.1 A6 ™ froroyikn} €pyacio 6TO QUGIKO £pYo

H ®vowm evdapépetat yio oToNToTE £XEL GYEOMN e TNV €vvola “epyalo-
pot”. M évvola mov oyetileTon Pe TV KOO, TNV TPOCPOPd, TNV KOTO-
vaAwon Kot v eEEMEN. Tty €kova. 5.1 eaivovtol YoupaKINPIoTIKG GTIyLL-
otoma omd Vv kabnpepvr {on émov kdmolog KatafdAiel N Exel kaTaPaiet
TpooTadELd.

Ewoéva 5.1.
XopoKTNPIGTIKES TEPITTOGELS TAPAYMOYNS 1| KOTUVIAOGNG EVEPYELNG
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O veapdg g 1Kk, 5.1(0) OTEKETOL KPATMVTOS EVOL YOPTOPVANKE, GTO YEPL.
O id10¢ veapdc Padilel oplovrio oty eik. 5.1(B). Xty ek. 5.1(y) o veupdg
EMYEPEL Vo PNGEL TO YOPTOPLAOKE G6TO £d0poc. O dvtpag g k. 5.1(5)
petaxvel Kipotio og optloviio €dapog. Kdamoto yépt mepiotpépel copo og
oplovtio emimedo, k. 5.1(g). Téhog, kamoog €pi&e 10 copa g eik. 5.1(0)
oplévtia oto Agio £dapog.

Eivar eavepo 011 kotovolmveTal, omd BloAoyikn dmoy, EVEPYELD OO TOV
avOpmmo og dAeg TIC Tapandve TepittOcels. To epdTnua eivat: “Aétomoteiton
0TI 1 EVEPYELD, OO OOV Kol LLE TOL0 TPOTO;” .

21t dvown yperalopacte kdmolo péyebog mov va glvat veevBuvo yo Tig
LETOPOALG, Y100 TN LETAPOPA KOl Y10 TIG LETATPOTEG TNG EVEPYELNS OO L0
pnopon oe o GAAN. To péyebog avtd eivar to £pyo. Exdnimaoeig épyov ei-
vat, ooV, eKeiveg ToL 00N Y0VV GE LETAGYNUATIGUO 1| O PETAPOAT KATO0G
popeng evépyetac. H emhoyn avt) powdlet va odnyel oe pio oulevén, og Eva
“TavVTpEN” £PYOV KOl EVEPYELOG.

YvvnbBicape vo Aépe oS vapysl £pyo dvvaung, 6TV HETATOTILETAL TO
onueio epopPpRoyNs TS KATa T1) O1E00VVeN 6TV omoia 1 dSVvauY emeEvEp-
vel. Av dgytovpe quTh TV apy1, 1| VOIKOKLPA OV avapEépOnKe To Tave Kot
0 veapog g k. 5.1(a) de dtkaoHVTOL Vo TEPOTOVIOVVTOL Y10 KOTMOT|. AV
OUMC £TGL £XOVV T TPAYLOTO, TOTE YIOTL AKOVYETOL TOG: “TO Ae@Popeio apyet
Kol TdotnKay T xépla pov”’; Tomg emedn o€ PAEmovpe TV Katamdvnon (emt-
UNKLVGT) KATOU®Y UGV TOV YEPLOV.

To épyo dVvaung cuvoEetal, AodV, LE TN HETOTOTION TOL GNUEIOL EPOP-
poyng mg. To avtictpopo oumg svpPaivet; Eyovpe, dniadn, tavia £pyo dv-
vaung, 6tav epeaviCeton petakivnon;

H mapovoio épyov ekdnAdvetal pe aAlayn TG KATAGTAUGNS TOV GOMUOTOG
KOLL TEPTYPAPETOL LLE TOIKIAOVG TPOTOVG: LE UETAPOAN TAXDTNTOC, LUE UETOTO-
o™ € GALO EMIMEDO, LLE TAPAUOPPMGT, LE EKTOUTY] GHOTOG S1APOPOV LLOpP-
POV (NY0G, POC KTA.), e BEpHOVOT)... ZOUOOVO LLE QVTY| TNV ATOYT UWITOPOVLE
va TpoPAéyoupie OTL:

- Xy wepintoon g K. 5.1 (o) dgv vapyeL £pY0, 0QoD 1| SVVOLN TOV OCKETL
0 veapog (ion pe to Papog Tov yopToPOANKE) OEV TPOKOAEL LETAKIVIOT TOV
oNuEiov EQapHOYNG TNG.

- Xmy e 5.1 (B) vmdpyetr petakivnon (ot dpmg otn devbuvon mov enevep-
vel m dvvaun) Kot 6ev aALACEL 1| KIVNTIKY] KOTAGTOOT TOV CAOUOTOC. Apa O
dkatoloyeital n Tapovsio Epyou.

- 21ig ewcoveg 5.1 () xan (d) vapyet petaxivnon katd tn dievbvvon mov ene-
vepyel 1 SOVaN Kot OVOLEVETOL ELPAVIOT] EPYOV.

- Xy ewova 5.1 (&) n dvvaun enevepyel oe dtevBvvon kabetn o dievbuvon
™G TayHTNTOC KOL 1] KIVNTIKY] KOTAGTOCT TOV COUOTOC TOPAUEVEL GTABEP.
To épyo, emopévamg amovctalet.

- Xy ewova 5.1 (§), Téhog, dev aoKeiTol SUVOUT 6TO GO KATA TN d1evhuv-
o1 ™G Kivnong. Apa dev avopéveTat ELedvion pyov.

To épyo yivetar avtiinTto, Kot apynyv, eunelptkd. H Aemtopepéotepn e-
Aétn PonBa oy emiPePaivwon tov péoAov tov. To Kopitotl g ekdvaC Tpafd
pe oyowi m Papka o optlOVTIO AUUOVILEL.
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Ewova 5.2:
"Epyo 6VvVaung cuyypONIKIG IE TN PETATOTION

To kopitot paBa ™ Papka pe T Poribeia Tov GYowov pe dvvaun F, ™mg
omoiag 1 avtidpaon F acksiton otV GAAN GKpn TOL GXOWVIOH GTO YEPL TOV.
Ot 1p1Bég, yia dtevkdAvven, Bewpohvtat apeAnTéec. AG 00VLE TMG 00T YOV L0
GT€ GTOOWKA GTNV EPUNVEID TOV PALVOUEVO.

5.2."Epyo otafepic oOvaung

Awtort®Onke Topamdve 1 Groyn Tog To £pYo gpeoaviletal, 0ty 1 dvvaun
petatomilel To onpeio epaproyNS TG Katd T d1evbuvon mov emevepyel. Avtd
pog fondd vo dtatumdcovpEe Tov optopd Tov £pyov W duvaung.

To épyo opileton amd 1 oyéon:

W=F s (5.1)

Otav 1 SHvaun F ko 1 HETOTOMON S &xouV id10 KaTenOLVOT), Kol TO PETPO TNG
F elvatl otabepd. Otav avtod 6g cuuPaivel, To £pyo apopd LOVO TN GLVIGTOGO
(Fouve) tg dbvaung otn dievbuvon g petatomione. Xy ek. 5.3 gaiveto
70 Kopitot va Tpafd Ehkvbpo pe mhdyio dvbvoun F.

Ewova 5.3:
"Epyo dvvaung mAayloc og mpog T NeTaTémIOoN
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Tote: W=F, s

1 W=Fscuvp 5.2)

H oyéon (5.2) eivar yevikdg 0piopog yio 1o €PY0 Kol AVOPEPETAL GTO Yi-
VOUEVO VO SLOVUGLOTIKGV PeYEOmV, OTTmG eivotl 1 dHVOUN KOl 1] LETOTOTION.
Eivar povépetpo (Babumtd) péyeboc. Emopévmg, yio tov mpocsdiopiopd tov
OPKOVV 1) 0pOUNTIKN TN, 1| LOVAdQ LETPNONG TOV Ko, OT®S Bal dovLLE TOpOL-
k6T, TO TPOGNUO TOV.

To TpOGN O KL O HOVAIES EPYOV

To épyo pog dvvaung dArote mapdyetor Kot dAlote katavaidveral. Otav
To €pyo eivor Oeticd (W>0), Aépe 6T Tapdyetal, eved OTav givol opvnTiko
(W=<0), Aépe 6T katavarmverar. Etou:

a) Av 11 dbvoun F 1 n ovvictooa ¢ otov agova e Kivnong €xet ot
@opd pe ™ petotoémion, tote fondd v Kivion Tov CAONOTOS, KoL TO £PYO
glvan Betikd. Avtd cvverdyeton kot amd ) oxéon (5.2), apod tote N yovia ¢
givan 0° (6tav n F et idia popd pe Tv S) | pepdtepn amd 90° ( F, 180
Qopdg pe v S) ko cuve>0. Apa:

W>( onpaivel £pyo mov mopdyeTot amd T OUVOLLT TTOL OCKEITUL GTO COLLOL.

Av, bpmg, WAGHE Y10 TO SO, 0VTO AELOTTOLEL TO £PYO OV TOPAYEL T
dvvaun. To mepiBdirov, (e TV EKTPOCHOTNGT 61OV aockel v F)
romdv, petafipalel péom Epyov “Ponbdeia’” 6to cdua.

W=0 6tav n dvvaun sivon kdBetn ot petatonon, wkova 5.1 (g). Tote
©=90° kot cuve=0. To mepiParlov dev aAANAETIOPAE, LEC® EpYov,
LLE TO GMLOL.

W<0 tpokdnTEL, OTOV 1 SVVOUN 1 1] CLVICTOGA TNG EXEL AvTIOETN POpA pe
mv S. To mepiBdAilov, pécm &pyov, “koviplpel” T0 cOUM, LE OAa
0G0 VTO CLVETTAYETAL.

Ag emotpéyoupe 010 Topadetypo g ekovag 5.2. Mropodue va Stomi-

otwoovpe 6Tl 10 €pyo ¢ F elvan Betikd (mapaydpevo) yio ™ Papra. Ag
GKEPTOVLE TL ONLLOAVEL VTO Y10 TO KOPITOL.

Ag oKrepTObUE:

1. Ag mpoorabnoovue va Gounbodue mepimtdoels ToPOUOIES UE EKEIVES
TV EIKOVWYV 3.1, atig omoies “KkadTi va Agimel” kabe popd, amo to ueyédn g
ayéong (5.2). Lo mopadoeyua, ivai ovvozov vo. Exovue Epyo, otoy F=0;

2. Ag pavraorodue ) uetaxivan tov EAknlpou (sik. 5.3) oe Aela avnpo-
pa kAiong 6. To kopitol tpofioet 1o ayoIvi e kKAlon ¢ wg TPOg Ty aviPopa.
Ipdyte T1g o)é0€1c Y10 TO EPYO OGWY JVVAUEDY AoKODVTOL 0TO AKNOPO Ko
ONUELDTTE TTOLO. EPY0L. EIVOL DETIKA Kal TO10, APVHTIKA.

H pérpnon tov épyov: Ao tig oyéoerig (5.1) ko (5.2) mpokvmtel 1) pova-
da pétpnong tov Epyov W oto S.1.
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W=IN ‘- Im = 1Joule

To Joule givay, Lowdv, To mopaydpevo épyo amwd dvvaun ion pe 1N, étav
peTaKvEL TO onpeio epappoyis TS Katd 1m ot KeTevduven mov exevepyel.

James P. JOULE (1818-1889): I'evviOnke
oty Ayylia. Kozoyotav amd eovmopn oikoyévela.
Lhipe ™ Pooixy ekwaidevon Tov aro, HaOnuUOTIKA,
ot @ilocogia kol oty ynueio omxo tov Dalton,
oAld Oswpeital, oe pueydlo Lolbuo, avtodiookrog.
H mo mopoywyikn epevovntikiy mepiodds Tov HTow
70 Jdraotnuo. avaueoa oto. 20 kou ota 30 ypovio,
tov. Tote Osucliowoe v apyl tHS OLATPHOHS
THG EVEPYELAS Kal THY 1600VVauia THS Ospuotn-
TAG UE TIS dlles popoés evépyetas. 1o épyo tov
VIO THV TOCOTIKY GYEGH GVOUETC GTO. UNYOVIKG,
0T NAEKTPIKG, KOl 0T YHUIKG, aoTeAéauate, THS Oepuotntag oloxinpaOnke
70 1843. Tote vmoldyioe t0 unyaviko 160ovvauo tys Oepuornras ico ue
4,186 J/cal.
Ebsoe tig focerc yio. ty mpoTosupovilOuevy t0te gpuoodvvauik, tg
0molEeS EMEKTELVE 0 Aopoog Kelvin.
2Znuavtikn yTaw, emions, N Tpoopopd. tov Joule atn Pvaikn TV youniov
Oeprorpaciav.

Ta propotikd pog katdrotwa: O aGvBpwmog dev pmopel e oMM VoL ATOA-
Aayel and To Popoatd tov:

[ToA0 mpv péBet Tt lvon Epyo Kot evépyeta, ETpiPe dvo mETPeG PETAED TOVG,
v vo, dnpovpyn el omvOnpag kot vo avaetl to EbAa. H Ogppotnta umiie ot
Con tov amd moAD vopig kot to cal enélnoe wg povada Oepuikod Epyov. My
Eexvape g ot dttoAdyotl 6To BeprudopeTpny) Pkdve yio Beppidec (1 wrpkn
Oeppido = 1kcal = 10°cal) o &1 yio Joules. (AA70e1a made kpivete ) ppdon.: “H
uepioa tov povoaxa Exer 800 Oepuioes™;). loybe: 1cal = 4,186 Joules.

- Ot Ayyhocd&oveg amd Ta POV TNG ATOIKIOKPATIOG ETEPAALY TIG LOVADES
TOVG, TTOL EUEVaY MG TIC UEPEG nag. Mikaue yio ) povada B.t.u. (British
thermal unit), tnv omoia Oa yvopicete ot B’ 164&n ko O dgite ypappuévn
OTIG ETIKETEG TOV KALATIOTIK®V cuokev®v. 1B.tu. = 1055 Joules.

Ot hoyapracpoi e A.E.H. avaypdpovv mocec kWh (kihoPatdpeg) Kota-
voldoaue, kot 1kWh=3,6.10°Joules.

Ot unyavorodyotl cuvinOioay va iddve yuo “kidd dovoung” (kgf) kot gvvo-
ovv 1o lkp. H avtiotoyn povada Epyov givar to 1kpm (owtd pmopeite va to
opioete avaroya pe to Joule). Ot puoikoi dev molvovurabodyv avti ty povada,
eme1on Gouiler pomn.

. m

IMévtwg: 1kpm =g [S—z]Joules.
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Av, .y, 2=9,81 mz, tote lkpm = 9,81 Joules. Zoumépacua: Allo givar
S

to lkpm yia to Xoundo (g=9,83 mz) Kot GALo Yo pog (g=9,81 mz).
S S
Hapaosrypa
Ynoloyiopdg épyov ovvapemv: Xopo X pe palo m = 1kg avépyston
o€ Aela avneopa khiong @ = 30° kor dEETOL TNV EMIOPOOT TOV dVVE-
RE®V OV Paivovtor 6Ty £IK. 5.4. Aivovrar: F,= 30N, F,= 20N kot F;=

30N. No v7ToA0YIGTEL TO GUVOAKO £pY0 TMV OVVOUEWMV Y10, LETATOTION
Kata 30m,

av dgytovpe Agio enimedo kot g=10 mz V3 =1,7.
S

Ewéva 5.4: Yroroyiopoég £pyov SuvapuE®V OV 06KOVVTOL GE CANA
Avon:
Xpnowomotovpe ™ oxéon (5.2): W=F - s - cuve. Ta épya elvat:
- 'l To Bapog B: W3 = W5, = B,souv180°= -B,s = -mgnues = -150J
-Twmy F: W, =F s60v90° = 0]

V3

-Twmy F, : W, = F,560v30° = 20N -30m - == 300~/3J = 510J
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- Ty Tg : W, =F,;s060v0° =30 N - 30m - 1 =900]
- Ty N: W, = Nsovv90° = 0J

YuvoAko Epyo dvvapemv: W, = Wy + W, + W, + W, + W = 1260J.

5.3’ Epyo yv®oeTOV duvapemv

Ao Oheg Tic duvapelg mov pag meptrptyvpilovv a&ilel vo peretioovpe
dv0, 10 Bapog Kot TNV TPIPN, Yo Vo AdYoLG:
- Epngavifovtat oyedov og kdbe punyovikd cOGTn.
- Avtiimpoomnebovy T 600 KLPLOTEPEG KOTNYOPleS SUVALEMV: TIG SUVALLELS
nediov (Bapog) kat Tig avtictolyeg emapng (Tpipn).

5.3.1. To Bapog, 10 £pyo kou 1... GUVTIPGN

(o) B

Ewéva 5.5: To Bapog mapdysr Kol KOTAVALAOVEL £PYO.

Xy ewkdva 5.5 PAETOLE KIVIOELS COUATOV KOTE TIG 07T01eC 0 pOLOG TOL
Bapovg etvar kaBopiotikdc. To ykehdpiopa g cpaipag X 6To GKOAOTATLO
Kot M TAAye foAn otov aépa emnpedlovial oxedOV ATOKAEIGTIKG Ao TO Pd-
poc. To “oyeddov” avapEPeTal TNV TAPAAELYT TG AVTICTAGNS TOL aEpa, TNV
omoia Bewpovpe apeAntéa. TTIg KIVIGELS TNG €K. 5.5, Aowdv, T0 €pYyo TPoép-
YETOL LOVO a6 10 Papog. Otav T0 M0 KIVEITOL KATAKOPLPO TPOG T TAV® 1|
TPOG TO KATW, TO £pY0 TOV PApovg vroroyiletor evkoia. Av petotomileTol To
oo KOTOKOpLEO katd h, Bpickovue:
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Avodoc: W = Fsouvep = Bhouv180° = -Bh
KéBodoc: W = Fsouve = Bhovv(° = Bh.

Ag avapaotnBovue: 210 oepPig Tov POLET 0 TOIKTNG piyVEL KATAKOPLPOL
TPOG T TAV® TN prdAa. To £pyo Tov Bapovg, péypt va Eovayvpicet 1 pumd-
A0 6T0 VYog Tov TaikTn, ivat: W =-Bh + Bh=0 . Tati, t0t¢, yivetol n
kivnon avt; O GAAog TalkTNG, TOL PiyVEL TN UTAALQ 0T’ TV apYH TPOG TO.
avtimaia Kapé, Tt SlopopeTikd kdvel; Etot Kt aAMdg Kot ot dVo maikteg 6To
dimovto oToYEVOLV. ..

Otav 1 kivnon 10V chpatog dev eivatl KOTaKOPLEN OALL TAGYLO, OTWOC
otV €Kova 5.5 B, 10 €pyo Tov Pépovg vroroyiletar pe vwopovn. Ilpoceyyi-
Covpe v TpOYLA pe o oEPd optlOVTIMV KOl KATOKOPVP®V LETOTOTIGEMV.
Etvor pavepo 6t yuo v kivnon and to O o10 O, Tov améyovv LVYWOUETPIKA
katd h, to épyo Pdpovg elvar: W = - Bh.

To 1510 amoTéAecpo TPOKVTTEL KOL Y10, TN LETATOTIGT TOV GMOTOC TOV®D
o¢ KekMpévo eninedo, dote vo Ppedel kKatd h ynlotepa (wkova 5.6).

Ewova 5.6: 'Epyo tov fdpovg o€ kekMpévo eminedo

H petagopd tov copatog and to onpeio A Tov £ddpovg 6to E tov tpame-
Q100 pmopel va yivel pe 600 tpoTOLGS:
o) Méow g dwadpoung AZE: To £pyo tov fapovg icovtar LIE:
Waze =W, + W,.=0-Bh=-Bh
Méowm g dadpoung AE (e tn fondeia mAayog cavidag):
W, = WB, = -B,(AE) = -Bniuo(AE) = -Bh

h B
oPpov =— oto tplyovo AEZ kot =_X ),
(apod mpe v piy Ko =3 )

To €pyo tov Bapovg, emopévme, amodetkvoetal aveEaptnTo amd T dto-
dpoun mov emréyovpe. Emiong, omv khelot) dwdpoun AZEA 10 épyo tov
Bapovg eiva:

W, 75=W Wt W, =0-Bh+Bh=0 .
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H 1816tta tov épyov Bapovg peta&d dvo ctabepmv onueiov va givotl to
010, aveEapnTa amd T SLdPOUN OV EMAEYOVILE OVALESH OTO oTEeia, Ko-
TATAGGEL TO BAPOG GE L0 GNUOVTIKT KOTNYopio SUVALE®Y, OTIS GLVTPNTL-
KEG 1 LT P TIKEG.

ZovTnpNTIKEG 1] ST PNTIKES OVVANELS EIVOL EKEIVES TV 0TTOIMV TO
épyo givar aveaptnto améd T owwdponn kol goptdTor povo amd ™
0£6m TOL OPYIKOV Kol TOV TEAKOV onueiov. Mg aAra Aoyro, TO £pyo
JVTOV TOV OVVANEMV 6€ KAELGTI] dradpopun] eivar ico pe pnoév.

To Bapog TpotaywvioTel € TOAAG 0md TO, GLGTNHLOTA TOV ATOKOAOVLLE
unyovég. Mnyavy, yevikd, Bempovpe kébe dtdtaén pe tv omoio EMOLD-
Kovpe KEPOOG G€ KATOL0 QLGIKO pHéyebog. Agite, T.y., TNV TEPITTOON TNG
ek, 5.6. Mg tn “unyavn” mov Aéyeton kekApévo eninedo kepdilovpe oe
dvvaun, aeov aratteitat EAdylotn Tiun s (Yo petakivnon yopic tpipn pe
oML pikpn Kot otabepn toyvnta) ion pe F=Bnue. H avtiotoym dvvaun
F" ommv avoywon kotd h yopic t unyavn eivat: F* = B. To képdog, Lomodv,

etvau k= = =nuoe. X petatomion n ud etvan akprBag idia, apod avti yuo

) dwdpoun ZE = h n unyavn mpotiud v AE = h > h,
nue
H d16mta avtn 1ov fapovg amodeiytnie Bepeilakn otn Asrtovpyio animov

UINYOVAV Kot 00N yNOE GTO YPVGO Kavova Tng Mnyavikig:

Y KGOg anif pnyovi 660 kepdilovpe o€ dVvVauN, TOGO YAVOVUE OE O1-
adpopn. Etot, 1o £pyo: W=Fs pévetr otabepd.
5.3.2: lIpotn yvopipio pe pnyoveg

Extdéc amd 10 kekhMpévo eminedo, amiég unyaveg Bempovvtal o poyAog, ot
TPOYOAiee, T0 TOAMGTOGTO Kot TO Papoviko (PA. sudveg 5.7, 5.8, 5.9, ko 5.10)

Ewova 5.7: Ta 60 £ion poyrov
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Xmv ewova 5.7 (o, B) eaivovtol dvo £idn HoyAdv. AlpEPovV G TPOGS TN
0éom tov ompiypatog (VTopdYAIOL) GE GYECT UE Ta ONUElD OOV SpouvV M
Svvapun Tov 0oKOVLLE KOt TO POPTio Tov petakivovpe. AALoTe Ppioketal EKTOG
TOV onpeimV QUpUOYNG TOV SLUVAUEDY, €K, 5.7 (), GALoTE TUAL avdueoa
TovG. Aev TTpémetl va EgyVALLE KOl TV 100PPOTLOL POTTOV TV SUVAUEDY G TPOS
70 VITOUOYA0 (aAnBeta, yiotl woyvel ovTo;). To punyovikd képoog ivar Tavta
T0 TTNAIKO TOV POPTIOV TPOG TN dVVAUT TOV ACKOVNE.

Aoxtuddovue: Ag Ppodpe To uNnyaviKd KEPSOG Y10 TOVG LOYAOVG TNG EIK.
5.7. Tw to poyAod g k. 5.7(a) deyxdpacte 6TL N paPdog ywpileton oe
tunpato pe Adyo 3:1. IToon eivon n avtictoym unyovikny Oud yo i pe-

Tatomicelg SOUVALNG Kol oPTiov;

- X115 ewcoves 5.8(a) kot (B) €yovpe 6o €1dm Tpo-
yodiog: v akivntn oy 5.8(a) Kot v Kivnt
omv 5.8(B). H eldyiotn dvvaun yio icoppomio
avOY®GT TOV COUATOG [LE 6TadEPT] TOYOTNTA Y10
v axivnen givon ion pe to Pépoc tov chpoTog,.
Evbioyn aropia: Tt pog mpoc@épel T0TE N Un-
YOVT], POV TO UNYOVIKO KEPSOG glvar 1 (GTNV ov-
oo dev vrdpyel kEpdog); H avtiotoyn eldyiom
Svvaun yuo Ty Kvnt givat ion pe 1o pied tov
Bépovg mov avoydveton (képdog 2). Ioti;

- Xmv ewova 5.9 €yovue ovvepyacio KvnTig
KoL aKivNTnG TPOYOAMOG KOl TO GUGTNLO AEYETOL
nolvomacto. O gpydtng avoy®VEL TOV €AVTO
Tov pe ™ Pondeta Tov GYOWVIoD TNG PUNYOVAC. Ao-
Kipalovpe, ok, va fpode To unyavikd KEPOOg
oTIG SuVapELS Kot T (Nl OTIG LETOTOTICEL.
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(o) B

Ewéva 5.10: To Papoviko

2y ewdva 5.10 (o) kan (B) €yovpe 10 Papoviko. Eivor 1 unyovn mov
pAémovpe oe maAd Tnydola vepoL Yia To avEBacio Tov KovPd. O KOAVOPOg
glvat dvvato va €yetl peyaddtepn M ikpotepn axtiva R amd v avtictoyn r
TOV KUKAOL TTOL S10YPAPEL TO AKPO TNG XEWPOANPNG oTN paviPEra.

To pnyovikd Kképdog % (B = 10 Bdpog mov avvymvovpe, T0 omoio

ovoudlovpe cuvnbmg @optio, F =1 dbvaun mov ackodpe) Ppicketot amod tnv
oopporia Twv pondv. H cuvietapévn pomn g mpog tov AZova mePIGTPOPNg
glvar unoév. Apa, B - R=F - r xau

H dbvoun elvor peyodlotepn 1 pikpotepn and to Bapog B avdroya pe
oyxéon Tov 6v0 oktivav R, 1.

H Mon (o) g ewc. 5.10 avtioTtoyel oe unyavikd k€pdog pikpotepo tov 1
OAAG 6€ KEPOOC LETOTOTIGEDV PEYOANTEPO amd 1. AcKoDLE, ONANdY], dvvauN
peyoAvTepn amod To Papoc, oA kepdilovpe o aplBUd TEPIGTPOPAOV TNG L~
viérag.

To avtiotpopo cupPaivel 6to cvomua (B) g k. 5.10.

Znuovrixy emojuavon: o T1g tpoyorieg, akivnteg Kot Kivntég, Umo-
povue va dgyxtovpe apeintéa ™ ualo, dpo Kol To amattoVIEVO EPY0 TEPL-
GTPOPNG TOV TPOYXOV TOVG. AVTO dgV 15 DEL Y10 TOV KOAVOPO TOV BapodAKOUL,
tov omoiov N pale kKot N aktiva givol vroloyioua. I’ avtd mpoTunoape
TNV 100pPOTi0. POTMOV KoL OYL TNV 16OTNTA EPY®V, YL VO KATOANEOVE GE
GULUTEPAGLLATA. ..
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MMapdosrypa (O ypvodg kKavévag e Mnyovikig): Me To ToAVGTOGTO
¢ e1k. 5.11 emyepovpe vo avoydcovpe fapos B =500N. Na vrroroyt-
otei 1 ovvapn F mov wpémer va aoknOei kot To pnyoviko képoog.

Ewova 5.11: Yrohoyiopog dUVARE®V 6GTO TOAVGTOUGTO

Avon:

Kot yuo 116 3 tpoyorieg (tic dvo kivntég Ko T pio akivitn) £yovpe v
omaitnon:

- 1] GUVIGTOUEVT TOV SVVAUE®DV VO Elval {61 1E TO UNdEv.

- 1] GUVIGTOUEVT TOV POTMV VO, VoL ETiong Undev (yorti;).

v eik. 5.11 €yovv oyediaotel ot duvapels Fy, F, kot F kot ot avtidpdoetg
toug F,’, F,". EAéy&te yiati £qovpe loeg duvdpels oe kdOe Tpoyakio. TeAikd
n ackovpevn dvvaun F eivar ion pe v avtidpaon F,” g F,.

Eivar ebkoro va ypayovpe: F, = g, F,= g Ko, emopévog F=F," = %
, 4 4 r B 113 L9 14
Emopévmg, to pnyavikd képdog elvar E =4, “Oud” oTig LETATOTIGELS

, h F 1 , , , . :
gtvar: — = = = 7 (TpoKVTTEL 0O TO YPVGO KAvOVa TG MMNyovikng:
S

W, = W, 1 Bh = Fs).
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5.3.3: 'Epyo tpip1g: mocoTNTO poOVIpO apviTIKI).

X avtifeon pe to fapog, mov €xet mhvto TNV 101 dtevBvvon (KatakOpLET)
Kot opa (TPOg T0 KEVTPO TNG YNG), N TP Exel d1evBuven Kot popa ot omoieg
e€optavtarl and v katevbvvon tng kivnong. Onmg éxovpe oel (Kepdiato
4), n eopd g TPIPNG eivar avtiBetn amd avtv g TayvTnTag. H oyéon (5.2)
maipvel “povotovn” popen, 0tav apopd to £pyo Wi g tping, agov mavta
0=180° kot

W= Tsocove

M Wi=-Ts (5.5)

To apvnTikd (-) TpOoNUO OTUAIVEL EPYO KOTAVOAMGKOUEVO Ot TNV TPIPN
Kol avTd elvar aveEdptnto amd to €id00¢ TG empavelag kivinong (oplovtiag 1
TAQY10G) KO 0O TN Popd Kiviiong, TPOG Ta. aploTePd 1} TPOG Ta Oe&Ld GTNV EIK.
5.12(a), Tpog ta Thvm M TPOg ToL KAT® 6TIg €1K. 5.12(B, ).

(0) (®) 49
Ewoéva 5.12: "Epyo tpipi|c

‘Otav 1 ani okéyn copfadiler pe ™ Quown eEnynon.

To cdpo X kiveiton o€ opldvTio enimedo pe v enidpacn dvvaung optLo-
vtiag (), TAdylog mpog ta mive (B) Kot mpog ta kdtw (y) pe KAion ¢, swdva
5.13. EmdidKovpie va cuykpivovpe Ta Epya TG TPIPNG OTIC TPELS TEPIMTMOGELG
(Y1 id100 oprldvTia peTOTOTION).

() B 42

Ewova 5.13: H Ty g dOvaung tpipig e€optdron kot 0o Tov TpocavaToonsd
NG SUVOUNG TOV AGKOVIE GTO GO,
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2repropacte arxla: H 1pip yiveton peyodovtepn, 6tav to copo méleton
TEPLGGOTEPO TPOG TNV eMpaveln otpiEne. Ilepévoope, Aomodv, m oyéon:
Ty > Ta > TP (ot Wy > Wa > W) yia T1g Tiuég g TpIng Kot Tov £pyovu g
oti¢ tepmTmoels (a), (B) kot (Y).

Empepardvovue: yed10000 e OLES TIG SVVALELS Y10 TIG TPELS TEPITTTAOCELS.
Amb ™ oyéon 21_7;, =0 y10 11 uvapels Tov KatakopLPOL GEovay Ppickovpe
T1g oYéoelg Yo Tig avTdpaoelg N, Ng, N, (kotakdpugeg) Tov emmédov 1o
ocopa. "Yotepa etévovpe otig oxéocic: T=n N, W =-T s (n = cuvteleotig
TpPng oricOnomng, i610¢ yia Tig TpElg Tepittdcelg). EmainOebovtal ot mpofié-
yelg pag; A&iCer va tpootadncovpe. ..

H®g Mvovpe Tig 6K GELS TOV £PYov: Xe OAeg aveSopETMG TIC 0OKN-
GE1G £PYOV SLVAUE®V 1) dladKOGia ETIAVGNG TOVG Eival 1 TOPAKAT®:

® Yyeo1dlovpe TIC SUVALELS, TOV AGKOVLVTL GTO GO (1] GTO GMULOTOL) TOV
TEPAAPPAVEL 1] AoKNoT. OVUOLOGTE OTL EXOVLLLE duVAELS BaphTnTag Kot
duvdpelg emapng. Ot dvvapelg emagng meptiapPfdavovy ekelveg mov glval
KG0eteg 0TV EMPAveln Taens kot T cvpPorilovpe pe to yphpupa N,
Kot TG TPIPEG, Tov T svuPorilovpe pe to ypdppa T.

e EAéyyovue v Kotevbuven kivong Tov 6MUNTOC 1) TOV COUATOV. AvTd
pog Ponddet:

1. Na emidéyovpe touvg aEoveg x (d&ovag kivnong) kot y (KaBetog oTov X).

2. Na oyedualovpe tig TpIPég, pe avtiBen eopd amd ekeivn g Kivnomng.

® Avolvovpe OLeg TIG dSLVANES GTOVS dV0 GEoveg X, ¥ Tov emléEape. Ta
OAEG OWTEC TIG GLVICTMOEG TO £pYyo Ppioketan amd T oxéon (5.2) ue
ocuve ==+ 1, apod N Yovia ¢ Oa 1oovtot pe 0° 1 pe 180°.

5.4. PvOpoi épyov

[No vo a&loAoyfcovpe UNYOVILOTO Kol GUCKEVEG, OgV Umopove va Bo-
GLOTOVE HOVO 6TO €pyo mov mapdyovv. Tlotog epmodilet, m.y., Tov Kvnipa
Hog “cokapdkas”’ vo mapdyetl 1010 1 Kol LEYOADTEPO £PYO GE GYEOMN UE TO
OVTIGTOLY0 EVOC OY®VIGTIKOD OVTOKIVITOV; ApKel 0 TPMTOG V. SOVAEYEL TOA-
Aamddoto ypdvo amd to devtepo. [ va extiunBel n “dovaun” Tov Kivntipa,
mpénel va kpbel pe to puOpod mopaymyng Epyov. H AéEn “pubudg” dnpovp-
vel o apketd peydn, oe agio Kot ToKiAla, Katnyopio eUoIK®V peyedov,
T omoio delyvouv ) petafoin ot povdda ypoévov evog GAlov peyébovg:

AA
H oyéom: X= Ys oniover 611 to péyebog X eivar pvOuog petofoing tov

peyéBoug A. Av 610 ypovikd ddotnua At =t, - t, =t - 0 =t to puéyebog A owén-
Onke a6 0 g A pe otabepd TPOTO, UTOPOVLE VO, YPOWOULLE:
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A
X= T (Ag OvunBodue ueyédn—povluods omo v éwg tapo. eumeipio Uag).

. . . , AW |, W )
O pvOudE TapaymYNG 1 KATAVAAOGCNS £pYOV AL il T exppaletor pe v

oV P.

p=—2 =2 (5.3)

F-s
Am6 115 oyéoeig (5.1) xan (5.3) mpoxvmre: P = T !

P=Fv (5.4)

IIpocoyi: To davocpota F o o oyéon (5.4) etvar cuyypoppikd.
Murdpe, dnAadn, yio T dvvaun Tov £xel idta katedBuvon e Ty TaydTNTO.
H 1oy0¢ givan péyebog povouetpo, pe povaoa oto S.1.:

1W (Watt) = 1@ = 1% .

To Watt givai, dnradn, o puOudg Aettovpyiog GLOTANTOC TO OO0 TOPA-
vel 1 Katavalovel pe otabepo tpomo 1J oe ypovo 1s. H povada 1kWh, mov
avapépOnKe mo TAvo, avTioToLEl 6To £pyo mov mpokvntel 6€ 1h amd cvoT-
pa otabepng 1oyvog 1kW.

"Eovpue kat yio tnv 16%0 TIg TPOKTIKEG LOVADES, TIG 0moieg eMPBAAAOVY Ot
napadocelc. Etvat:

1H.P. (Horse Power) = 746 W
1 C.V. (Cheval Vapeur) =736 W

Ot 6pot onpaivovv: “ioydg addyov”. Ag potdletl OpmG KaTws “00An” avt
N opdon; o oo droyo piddpe; 'V avtd 6t0 KAPOo TOV TAAVOSIOL HaVAPT
N Y10 TO0 AYOVICTIKO TOV mrddpopov; Telkd, n andvinon sivat: ['a kavéva
omd o dV0 AAA Yo Eva “péco” dhoyo. Apa, 1H.P. gtvan 1 1oy0¢ evog pécov
aldyov mov mapdyel 550 ft.lb €pyo og 1s. (1ft.lb = 1,356Joules).

"Epyo am6 ovvaun petafintod pétpov - Metafinti) 160G

"Ewg tdpa deytirope 0Tt n SOvaun 1 1 1oY0G TOL GLVOEETAL LE £PYO EYOVV
otofepn Tipn. Eivar pia mopadoyn BoAkn HeV, TEPLOPIGUEVNG EYKLPOTNTOG OE,
Y10 TIG TEPMTAOCELS GTIG OTOIEG TO UIKOG 1 1) SLAPKELD TG LETATOTIONG OEV EIVOLL
oToLYEDON. Eivar oyedov adhvato vo eTyelpovLE HEYALEG LETUTOTIGEIS OLOKM-
VTOG, EUEIC | M UNYOVI] TTOVL YPNCUYOTOLOVNE, oTafepr] dvvaur. 'H mdir givar
GO0V 0OVVOTO VO AEITOVPYEL KIVITNPOS TOPAYOVTOS CLUVEXDS TNV 1010l 15YV.
(Ag mpociétoupe, T.y., OTL OTA £YYEPIOL0 AEITOVPYIOG TV QVTOKIVIITMV OvVarypd-
(QETOL KATTOW, T PEYIGTNG 16YV0G Y10, KATOL0L T GTPOP®OV TOV KIVITHPOL).

O1 TEPITTAOCELS EPAPUOYDV OTIG 0T01eg 1 dOVOUN HeTaPAALETOL pE TN pe-
TATOTION KOL 1] 1OYVG LE TO ¥pOVo €ival EEQPETIKG EVOLOPEPOVGES KOL TOAV-
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apBpec. H pobnpatikn eneéepyacio, OUmG, TOV TEPMTOCEDV AVTOV Eival
xpovoPopa Kot Eepevyet amd Tovg 6TOYOLS TOoL PiAiov.

H pévn mepintoon €pyov petafintig SHvaung mov o avapépovpe evoet-
KTIKA €ivor 1) Topapdpeon (ETUKLVGN 1} GUGTEIP®AON) WavikoD gElatnpiov.
To pawvopevo pekembnke avaivtikd oto Kepdiato 2. To épyo yia tnv mapa-
noépemon tov eratnpiov Katd X divetal amd T oxéon:

1
W:Ek-xz (5.5)

Onwg gaivetar omd ™ oyéon avtn, oty enpunikovven (x>0) Kot 6t ov-
oneipoon (x<0) to €pyo gival Oetikd. (Ag Bounbodpe Tt onuaivel ovto).

IIpocééte kKan aVTO...
5.5. AvOpamivog opyavicpog: 1 6xed6v TELELQ punyavi].

To avOpodmivo copa givar pioe TOAOTAOKN Unyovn: Ogpuikn, ynukn,
NAEKTPIKT), TOPAYOYIKT] KO OVOTOPOYMYIKN Y10 KATO0 0 TO, GLGTOTIKE,
oV (Topég EovaKkAEIVOLY, TPADLLOTE ETOVADVOVTOL, avtobepameion pmopel
va yivel... ). O avOpdmivog okeAeTOG etvarl YEUATOS amd LOYAOVG, 01 OTTOioL
gvepyomotovvTot ad Toug poec. OAot ot puieg Exovv amoOnKeELUEVN YNKY
EVEPYELD, KO TNV 0modidovy GALOTE 0EAVOVTOG TO UKOG TOLG KOl GANOTE
EAOTTOVOVTAG TO 1} StortnpdVToG T0 6ToEPS. Ot PVTKEG SVVANELS LETAPEPO-
vto 1 petaoynuotifovrol amd 0otd Kot omd apfpmoels, kot divetot Kivion
OTO LEAN TOL GOUATOS. MMyavr Tapay®YNg £pYOL Yl TOV OpyavIGUO gival
1M Kopdd e Tovg 70 kTvmovg avd min kotd péco 6po kar ta 1,37 ava kromo.
(l'a wog0 Epyo ava 24wpo piraue ainbeia).

Ewéva 5.14: To avOpdmivo yEpt 0g poyiog
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To yépt tng ewovag 5.14 powdlet pe To poxrd g eik. 5.7(a) pe 1o vmo-
poyho €€m amd o onueio epappoyns dvvaung F kot poptiov ( @1). Me
o amdn EQapUOYn Tov HE®PAATOS TOV POTOV OG TPOG TO VIOUOYAO
Bpiokovpe mogn K etvor moAd peyaivtepn and to goprtio. (dokiudoze, ue
™V evkaipia, vo. fpeite tic ovovaueis F F).

TNari, tote, Bepodue “EEuTvN” UV TO GO HOG, CPOD OToLTEL dv-
VAELS peyaAdTepeg omd o eoptia; Y mapyel LGIKN Kot floAoyikn e€nynon.

H pvowm e&nynon Ppicketor 610 ¥pucd kavova s Mnyovikng: kepdi-
Covpe o¢g petatomioeis. Evd o pug cuemdtot Sniodn petokiveiton Atyo (Léypt
70 oAV 30% TOV PNKOLE TOV), TA, AKPOL LITOPOVV VO LETUTOTILOVTOL OPKETA.

H Boroywn| e€nynon elvar 61t o1 poeg pmopovv va Ppickoviotl ToAd
KOVTA Kot 6Ye0OV TapdAANAa pe To 0oTd. [ avtd T kpo pag (x€plo Kot
OO UITOPOVV VOl EIVAL GYETIKA AETTA.

[Inyn evépyerag tov avBpdmvov opyavicpol gtval n dtaTpoen. Mépog
g evépyelag eppavifeTor og avlpmmvn dpactnpotTnTa pe OAEC TIC LOp-
Q&G NG, EVO TO LTOAOWTO amoPdAileTan g Beppdtra. Kotd péco 6po o
avBpomog katavorovetl 2.500 Oeppideg (2.500 kcal) v nuépa. Qg pé-
660G puOpog petapforiopod opiletar n woyvg Katavalmong. Auundeite ™
oyxéom tov 1 cal pe 1o Joule kot ta 86400s mov amotelovv 10 24wpo. Oa
Bpeite péco pubuod petaforicpov 121W yia tov avBpwmo, ctov omoio Kot
avapepopoote. Méyebog mov katefaivel ota 75W, dtav KOWWOUOGTE, KOl
avePaiver ota 400W, dtav kavovue “tloxvyk”. (I'a o ddPacua n Ty
petafoAiopon €xet va kavel pe 1o fadud TpocnAmong Tov avoyvacTn 6To
KEIIEVO Kot Ue TO Pabptd dOVGKOMOC TOV KEWWEVOD).

[pétaon: XvpPovievteite BepuidopeTpnTn Y10 TIS TPOPEG TOL KOTO-
voAdoate Kamowo pépa. Badte kGt kot Tig dpactnplotnTeg TG id10¢ pé-
POG Kol “KooToMOYNOTE” TEG MG TPOG TIG Beppidec. Na cvykpivere Tig 600
TIUES (Katd TPocEyylon). O1 TapaKdT® TIVOKES I6MG GOG PAVOVY YPNGLLOL,
oV TO HEVOV NG O TpoPN¢ oag TeptapPaveral ot Alota (ITivaxog I).

MINAKAX I: Oeppuidikn] a&io KAmolmv yvooTdV TpoQOV Kol TOTOV.

Tpogég - motd O¢eppioeg Tpooéc - mota Ogpnideg
kcal/100g kcal/100g
Youd diapopa 65-85  T'lwkad 200-700
Ao amofovtupmpévo 40 Aoyovikd 10-300
I'éia Coyapodyo 560 Enpot xopmoi 200-700
I'dro cokoAatovyo 80 Topid 150-500
Toovptt TpodPeto 100 Kapég eMAny. okétog 0
[Moovptt otpayylotd 130 Xvpoi puoukoi 20-50
Yavtyi 660 ITotd 50-300
Apvi ynto 320 dpovta 30-300
Mooyapicto prptldoia 206 Yapro 30-400
Xopwo piréto 300 Zoumov 350
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MMINAKAX II: AvOp@miveg opacTpLoTITES Kal 01
avticToyyeg Oeppideg

Apaotnpotnro

"Yrvog

Avamovon

[MopakorovOnon pabruotog
Apyo Badiopa

[odnraoia

Koldumt

AvéPaopo oxdlog (26KaAd/s)

Aydvog dpopov Skm

0, (ml/s)

4
55
100
120
190
230
330
605

P (W)

85
120
210
266
400
480
686
1230

>tov mivaka 11 avaypdeovtal Kamoteg avlpdmiveg dpacTnplOTNTES, N
HEOT KOTOVAA®GT 0EVYOVOL OTIG KADGELG KOL O OVTIGTOL(0G LEGOG UETO-

Bolopac.

Eme1dn, o mivakag eivor EAMmg, vToloyioTe pe Sk G0G EKTIUNGN, TIG
TéG Tov O, kot tov Py dAkeg dSpactnprotnteg (Safaciio, Topakolov-
Onon TV, avapovn ot otdon Aeweopeiov KTA.). Ag Oa kpdeite avotnpd
Yl TG EKTIUNOELS 6ag. E1dikol dev eiote...

Mopdocrypa: H mpoosndfeia va “wkayovpe” Tig Oeppioss.

Mot yevpdaTioe Tp@YyovToS: pocyopicto prpiioia 200gr, youi
100gr, cardta 80gr, ppovta 150gr pe ovvoodcia 200gr yvoo100 0vo-
YOKTIKOV - yovevTkoV. 'Enerta avaradOnke yio 1h, daface ya
2h kon votepa mye weComopio 10min péypr To yopvaostipro. Iloceg
avoyaoels Bapovg SOON mtpémer va emEp1)oEL 6€ VYOS 2m, Y1 VO
“kéyer” Tig Ogppideg mov T PE 6TO YELNU;

Avon:
Kortavédioon Ogppisowv:
Mrpitoha: O, = 200gr-206 < = 412kcal
100gr
Poui: Q, = 100gr-70 < _ 70Kcal
H: ’ 8 100gr
. kca
ZoldTo: Q, =80gr-50 = 40kcal
100gr
. kcal
dpovra: Q,=150gr-100 = 150kcal
100gr
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Avayoktikd: Qs =250gr 100 (el
100gr

=250kcal

Yvvolkd mpe: Q=922kcal. (Onwc domictmdvere, 1| Oeppudikn a&io kaOe
€ldoovg vmoloyiomke Katd Tpoosyyion (uLe t Pondeia Tov mivaka I).
Hopayoyn evépyelac:

Avdmovon: W, =P,t,=120W - 1Th=120Wh

Adfoopa: W, =P,t, =200W - 2h = 400Wh 1

[Telomopia: W, =P;t;=300W - 10min = 300W - 5 h =50Wh

ZUVOMKA KOTOVIAMGE LEYPL TO YOUVOGTNPLO:
W=W, +W,+ W,=570Wh

AXG 1 Wh=1 . 3600s = 3600J = 3600

S 4,18
Ao to 922 keal, Aouwwdv, Ekaye mpv amd T yopvaotikny ta 900 cal,

omiadn mepimov 1 kcal. Mévouv 921 kcal. Kabe aviywon tov Bapovg
avTIoTolYEl G€ €pYo:

W’ =mgh = 500N-2m = 10°J = 250cal.
INo va “@byovv” Aowtov ta, 921 keal, o pabntig Tpénel va emyelpnoeL...
36.103 avvymaoels. Xapd 610 Kovpaylo tov!
ZopumEPUopa:
O pobntig mpémel | va TpmeL Ayotepo N va emAEEEL GOANa o Bepput-
d0payo...

cal = 900cal.

5.6."Epyo ka1 evépyera: o1 6V0 OWYELS TOV 1010V VORIGRATOS

2TIC TPONYOVUEVEG GEMOES avapepONKaE GE OAN OGO AUPOPOVV TO £PYO.
ITicow amd v €vvola “Epyo” PpiokeTol N oNUAVTIKOTEPT], 10MC, 1010TNTA TN
VANG: M evépyela.

H evépyeia epeoaviCetar pe moArég popeég. Ot o cuvnOopéveg HopPES
g eival: 1 UNYavIKn, 1 NAEKTPIKN, N OgpLuK, 1 EOTEWN, 1 NALOKT, 1] 0KOV-
GTIKN, 1 OTOULKY], 1] TUPNVIKT. ATO TNV OVOUAGIO TOVE Kot LOVO UTOopel Kd-
moog va. avtiinebei to €180¢ Tov Pavopévov mov PBpicketon Tiow amd Kabe
evépyeta. Tehkd, kabe dradikacio {mng kot e£EMENG cuvodeveTal 0o KAmolo
EVEPYELOKY] Ol0IKAGIo. X& OAOL TO PUGIKE QUIVOLEVA L0, LOPPT) EVEPYELNG
petafdiietor | petatpénetal oe AAAN evépyeto. H paxpdypovn eumeipio emt-
TPEMEL TN JALTOIMGT TOL VOLOL dTPNONG TNG EVEPYELOG:

H evépyera ogv mapayetal o 10 unoéy ovte 00NyEiTOL 6TO PNdEY (dEV
eCaaviletar). Mmopel povo vo PETATPETETAL 0.0 PO LOPPY] G PLal GAAY).

Ag avapepBodie GUVOTTIKA 6TO o YVOOTA £idn evépyelag, e€etalovtog
Kupiog Ta aitio Kot To pOAO TOVG.

Mmnyovuc] eival 1 evépyela mov peavifeton ota Pnyavika eowvopeva, (Ki-
VNGELS, TOPALOPPMOELS, LETATOTICELS G O18POopa EMIMEN WG TPOG TO €00
00¢). Aapivetor o€ 600 HOPPES: GE KIVITIKI] KOl GE OUVAPIKN.
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o Ktk evépysera stvar ekelvn mov ogeiletal 6Ty Kivnor vAKos onpeiov
1N COUOTOG KOl GUVOEETAL LE TNV TAYXVTNTA TOV (LLE TN YEVIKT GNUAGIN TOL £YEL
0 0pog “tayvTTa’). Mo amkn Kot cuvnOIGUEVT TEPITTMOT EUPAVIONG TNG
KWWNTIKNG evépyelag etvat To capa e 1™ amd T1g Tapakdte ewdves. Agyoua-
o1e Aelo eminedo kot copa apykd oe npepia. To épyo W tng cuvietapévng
dOvoung pmopel vo ekQpaoTel L o oyéon “evyxpnot”, av aglomomcovpe
T1G ElOMOELG:

W =F,s, Fg, = ma, v=at s= % at’
KatoAnyovpe: W= % m(at)’
, . 1 )
N TEMKA, W= E mv-.

. 1 . L ,
H mapdotaon > mu’ ek@palel TNV KIVITIKY EVEPYELD, TOV KIVITOD:

K= % my’ (5.6)

"Epyo kot petaforn KivnTikig EvépyeLag

H peAétn g xivnong copoatog dev apyilel mavto amd T AcT) TNG NPEUL-
ag. Av, Ty, Yot = 0 10 cOpa £xet toyvTTe. U, = 0, £H0VpE KATOLES S10POPO-
TOMCELS OTIS OYEGELS Hog. Ot oyéoelg kivnong etval thpa:

1
v =1V,+ at kot s = vyt + > at®

2 2
, V= vy
KOl 0 GLVOVASUOG TOVG: S =

(Moape og mpog t T 1In oyéon kot

, V—V . i ) ,
Bpikape: t=——-=2. T oxéon owTh TOL t TNV AVTIKATAOTAGOE 6TNV eElcmon
o

2 2
tov s). Topa époope: W =F, - s=m-a v 5 Y
a
1 1
) W= m-v’- = mv, 5.7
Ul 5 5 0 (5.7)

"Etot, ptdcape oto Osopnpa petafoing TS KiviTiKIG EVEPYELOG:

To cvvoMKé £pyo TOV SLVAUEMV TOV AGKOVVTUL 6E€ CAONM KATA TN pe-
Takivion Tov peTa&d 6vo Oécemv 1600TOL pe TN peTAPorr] TS KIvTIKIG
gvépyelds Tov.

Avon - kKrewdi: To Oedpnpo avtd pog AVeL Ta XEPLa, O TEPIMTMOGELS OTIC
OTOIEG LLE TNV KIVIUATIKT OTOLTEITOL YPTOT) CUVOLAGLOV GYEGEMVY. A dOVLLE
T0 cOpa TG 2™ edVoC, T.)., OTOL TO £PY0 AVTIGTOLXEL TEMKA LOVO otV TPL-
pn: W =-Ts = -1Ns.
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H omdotaon oTapatATOS So; eival ekelvn yloo TNV omoia £XovpEe TEMKN
tayvta v = 0. H oyéon (5.7) ypdoetor tote:

1
W,=- > mv,’
, 1 2
n -NMMESopm = - E mu,
2
, )
Ap(l SOLm _0 (58)
2ng

2vyrpicerg: Ac emiyeipnoovue vo, fpovue  axéon (5.8) ollomoiwvrag tig
eliomoeig e ouoda emifpadvvouevng kivnong. Eiyoue kaver ayeticn voén oo
Kepalaio 4, 1o omoio avapépetar otig tpifies. Ag ta Quunbodue:
T

1
V=", - at, s:DOt-Eatz, v=0, aza, T=nmg

Ag gpappocovpe: [Ipoomabovue va fpovpe To Byog h,, mov PTAvVEL cGOUA,
av 10 PIEOVLE KATOKOPLOA TPOG TOL TAV® U apyIkn TaydTnTa Uy A&onot-
oovpe ™ oyxéon (5.7). Eravarapupdvoope v mpoondbeia yio v Kabodo
TOV GOUATOG Kot Ppickovpe pe mota toybtnta Yopilel oto ¥épla Log To
ocopo. Evkapio vo Bupnbovue 61t 10 Pépog eivar cuvtnpntiky] dvvapun.
(AvTtioTdoelc 0€pa OUEANTEEG).

e Avvapukn gvépyela: givorl ekeivn mov ogeiletal ot B€on ToL GOWATOC N
oTNV KOTAcTAGT 0TV omtoia Ppicketal. Oa mpénel va amocapnvicovue and
™V apyn: N duvapkn evépyela etvar p€yebog pe oyxetikn a&io. Motdletl pe v
“owovopkn empdveln”. o tig e€ehi&elg mov Tpokarov Kot ot 500 evolapé-
POLV LOVO 01 HETOPOAES TNG TIUNAG TOVG Kol )L TO TOGO UEYAAO 1) LKPO ivat
T0 néyebog Toug.

Avvapukn evépyela Adym 0éong eivat, m.y., N fopvTiky, N omoia £yl G
attior To €pyo Tov Bapovg. Av avePfdoovpe KUTOl0 cOo. Kotd h, Kotovolm-
vovpe €pyo: W=Bh. Av apnoovpe ereblBepo to om0, UTopel va Tapaydyet
1600UVALO £pY0 (01 OVTIGTACELS TOV aépa TapUAEiTovTaL). AVTO onuaivel 0Tt
TO GOUA oTNV VYNAOTEPT BEoM ExEL SUVOIKN EVEPYELDL GE GYEDT LLE T YOLUN-
AOTEPT O€0M oM pe:

U =Bh =mgh (5.9)
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Atya Aoy yio to wpdonpo ¢ U. ‘Exovpe:

*U=0: oro eninedo omov deyopoote h = 0. H emhoyn €xer o avborpesia (1),
TOVAGYIoTOV, Qaivetal 0Tt £xel). Aev givar Opwg €totl. Eninedo avago-
pac (h = 0) Bempeitar To YoUNASTEPO Y10 TN S1OOIKAGI0 TOV UEAETOVUE.
Zuvi0mg, oArG Oyl TavTa, g TéToto eminedo AapPdverol To £60(0G.

*U>0: og 6\ ta enimeda Tévo and 1o “emninedo avapopis”.

*U<0: yio to eninedo mov Ppickoviot KATm amd TO ETIMESO AVOPOPAC.

Xy ek, 5.15 @aivetor 60Ot TPOYOMOG Kol COUATOV TOV TOVS OA-

Aalovpe Béom. Zoykpivete TIC SOUVOUIKES EVEPYELES TOV COUATOV e EMITEDO

avaQopag To £50(0G.

Ewova 5.15: ZOYKpLon OVVOUIK®V EVEPYELOV

Avvapikn evépyero AMoym kotdotaong eival exeivn mwov gpeavilerat,
OTaV oAU 1] GVOTNUA PPICKETOL GE KUTAGTOGT TOV EMLTPENEL TAPAYWOYT EP-
yov. H mapopdpemon eivar n wo yopaxtnplotiky nepintwon. To glatnpro,
.., ot 0éom emunKVVON G KATE X £XEL SUVOUIKT EVEPYELX 10T LE TO £PYO0 TTOV
SOMOVICOLLE, Y10 VO, TO PEPOVLLE Omd TO PVGIKO UNKOG G€ avTY| TN 0€om. Apa:

1
= Zkx? 5.10
> (5.10)

AvTo @aivetal omd To Yeyovog OTL To ELTNPLo amodidel To £Pyo TOL TOL
OMGOLE Y10l VOL TO ETYUKVVODLLE.

I'evika: H dvvopkn evépyera Loym 0£omg 1] KaTAGTOONS 1I600TOL PUE TO
£pyo TG 0Ovaung wov gvOvveTAL Yo TNV aAhayn avTtis TS 0éong M ™S
KOTAGTAGTC.

Apoipaisg PETOTPOTEG KIVITIKIG KOl SUVOULIKIG EVEPYELNG

H pnyavikn evépyela gival, o aOpoiopo Kivntikng Kot SUVOULIKNG eVEP-
vewg. Avtn gival 11 TocoTNTO TOL Slatnpeital oTabepr| Kot Oyl Ol ETUEPOVS
TOGOTNTEC, ONAOON 1| KIVITIKN EVEPYELX Kol 1] SUVOULKT EVEPYELX.

H pnyoavikn evépyeta cmpatog mov ekto&edeTon omd 10 £60(pOC LLE TOYVTN-
TOL TPOG TO, TTAVE® 1GOVTAL LLE:
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Ey=K+U, = % myu,"+ 0= % mv,’

210 avAOTEPO GNUEID TOL PTAVEL TO GO EYOVLE:
E'y=K,+U,=0+mgh,
0mov h,= KotakdpvEN aTOSTAGN TOL VYNAOTEPOL oTiEiov 0md TO £30(POg
(6mov v = 0).
AyvodvTog TV avtioTooT Tov 0épa, TO £PY0 KATA TNV (VoS0 TOV GMUOTOC
nmpoépyetal povo omd to Bapog: W = - mgh,. H oyéon (5.7) odnyeiton 610
OTOTELECHLOL:

-mgh, = - % mv,’, oxéon mov deiyvel 61t ot Vo Tég By, B’y ™G pmyavikig
gVEPYELOG 0TO OVO onueia glvar {oeg:
K,+U,=K,+U, (5.11)

H oyéon (5.11) givan éxppoon Tov BempHaTog SLoTpNoNS TG UNYOVIKNG
EVEPYELOG M OTOT0L GUVOEETOL [l SUVAUELS “UNYOVIKES”, OT®G TO PAPOG Kot M
dvvaun Hooke (dnAadn duvapelc mov 1o £pyo TOVG GUVOEETOL UE UETATPOTES
™G UNYavikng evépyetac). Otav eppavifovtor SUVANELS TOV £X0VV GYEOT HE
GAAEC LOPQEC EVEPYELNG, TO DEDPM IO 00T YEITOL GE PETATPOTES TG UNYAVIKNG
evépyelag Ko Aéyetal Oe@pnpa dretipnong oAk evépyelag. Tétowa dvva-
un glvar n Tp1Pn, g omoiog to Epyo yivetar Oepudmra.

Eivar pavepd 011 av vrdpyovy Hévo Unyavikég SUVALELS, 1) KIVITIKN KoL 1) dv-
VOUIKT EVEPYELXL AELTOLPYOVV OVTAYMVIGTUKE, 0pOD 1] aOENGCT] TNG LG TPOKOAET
peioon g dAANG. IpakTikd avTd PaiveTol OTIG KIVIIGES COUATOS GTOV AEPQ 1)
pe ) Ponbeta Ehatnpiov. Avodog Tov cduUaTog 001 yet o€ aHENGT) TNG SLVOLIKIG
EVEPYELGG TOV MG TPOG TO £JAPOC LE GUYYPOVI EAGTTOON TNG KIVITIKNG. OO
depévo oto glevbepo dikpo ghaTnpiov OV EMUNKOVETAL, KIVEITOL [LE LKPOTEPN
ToOTTO OG0 PEYOADVEL 1) e KLVON. AvTo cvpPaiver emedn 1 odvénon oty
EMPMKLVGT ALEAVEL TN SLVOLIKT EVEPYELD TOPAUOPPOONS GE PAPOG TNG KIVNTL-
KNG EVEPYELNG TOL GOUOTOG. (AOKIUAGTE e VoL EAATPLO Kot VO, GOU).

[®g Mvovpue Tig aokniosig evépyetag: [Iponyeitar n Sadikacio Tov Tept-
YPAWOLLE Y10 TIG OCKNGELG TOV €pYOV (oyedinon OAmV TV duvapemv, ovd-
Avom otovg GEOVEG X, Y KOl DVTOAOYIGUOG OAMV T®V GLVICTOGHOV). MeTd
akoAovBoOUE Evay amd TOVG TUPUKATO TPOTOVG:

e Bpiokovpe t0 cuvohkd €pyo W, TV duvAape®y, ONAadn To £pYo NG
ocuviotapévng ZF, otov d&ova g Kivnong yio tn HETaKivnon amd To apyl-
K6 070 TEMKO onueio. To épyo awtd 1ovToL HE TN HETAPOAN TNG KIVITIKNG

evépyelag: AK = % mv’- % mv,”. 'Etot, av pog §o0&i n o toydTnTa, pmwo-

POVLLE Vo BpodE TNV GAAN.

® [ paQovLE TIG EKPPAGELS Y10 TN LNYOVIKN eVEpYEL (KvnTikn + duvapukn)
OTO aPYIKO Kol 6TO TEAKO onpeio g dtadpoung. o Tig 6o avtég ekepd-
GELG 1YVOVY TOL EENG:
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KE®AAAIO 5° EPI'O - ENEPTEIA
- £pY0 KO EVEPYELO: OL HVO OYELS TOV 1610V VORIGRATOG -

1. Eivat ioeg, av dev eppavifovrat Suvauelc tpipig: Ext = Eft,

2. H petafoin g eivar ion pe to €pyo g tpipng: AE, = Wr.

Onowa amd TIc 600 TEPIMTMGELS KOl VO GUVAVTIIGOVLE, Ba ypdyoupe T
ootnTa Ko Oa fpodpe To dyvooto péyebog.

IHopaderypa .
To cdpo TG €1K. 5.6 ekToEevETON PE apyikn TayvTTa v,= 10 S omo ™

Béon avneépag kriong 30°. a) [léco owdsTnpa davier avefaivovrog,
av To eminedo Ocwpeitan Aeio; B) Na Bpedei To idr0 drdoTnpa, av o ov-
vreheoTi|g TPIPNG oricOnong eivan 0,2, KoL Vo VTOAOYIOTEL 1] ATTAAELD
PNYOVIKIG EVEPYELNG, OV N pdla Tov copatog sivan 1kg. v) Me mown
TOYOTNTO EMOTPEPEL TO CONO. 6T1] fAcT TOV YO TIC TAPOUTAVED TEPL-
TTOGCELS;

[g=10m2] G3=1,7
S}

Avon:

2xe01LOVLE TIG OLVALELS GTO CALLO KoL OTLS OV0 TEPITTAOGELS KOl TIG OVOL-
Avovpe aTovg Eoves X (TapdAAnAo Le TO KeKAUEVO EMimedo) Kat y (kaOeTo
GTOV X).

o) Xpnoipomotovpe m oyéon (5.7): W = % mu’— % mv,’.
‘Epyo W katoavaiickel Ldvo 1 GuvieTdco ]§X Tov Bapovg B.
, 1 .,
Apa: -B,s = -Bnues = - 2 mv,

v, _100m?/s* _

= = =10m
2gMue 5. q9M.1
s 2
B) Ilpw amd v enelepyacio GKEPTONOOTE TPAKTIKA: 1| SdpouUn o€ Un
Aeto emimedo mpémel va ivan pkpotepn. (H oy Ko yioti;).
Topa &yovpe Kot To £pyo TG TPIPNG:
W;=-T s =-nNs=-nB;s = -nBouves.

Apa: W= Wg AW, =- % my,” (méi v=0).
2
Enopévac: 5= Y% .
29 (nue + novve)
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- £pYyo Kol EVEPYELO: 01 dVO OYELS TOV 1610V vopiopaTog -

Bpioxovpe:
100m?/s? _ 100 10
73] 20(05+0,17) " 1 3qm="om
2.10™ %+0,273 e |
S

H omdiewa g umyavikng evépyeag AE,,, 1covtan pe 1o £pyo g tpiPnig

W
AE =W, =-nmgovves = -0 2-1kg-1om-£-7 6m =-13,75J

- T ! SZ 2 ! !
¥) LV TEPINTOON TOV Aiov EMITEOOV, 1| LOVY] SVVAY TTOV EXEL GYECN LLE
T0 £€pYyo givar to BAPOC, SVLVALN GLVTNPNTIKY, OTMOC Eimae, e omoTéNE-
OOl VO UMV €XOVLLE GLVOALKO £pyo otnv KAgloth dtadpoun: W,= 0. Apa to
CMUO ETGTPEPEL pE TNV (B1a TaydTNTA V) 6T PAon.

INo o pn Aeto eminedo ta Epya twv B, xou T exppdlovtar pe Tig id1eg
OYEGELS, TTOL AVAPEPONKAV TT10 TOV®.

Topa, 6pmg, To Epyo g B, etvan Beticod (yori;).
1 1
Apa: W= Emu'2 -Emv'é =W, +W; ko v,'=0

1
Enopévag: MgNUPS - Myovves = > mv "

KOL: ,Dr2 = zgs (n“(p _nGDV(P)

Tehkd: v?2 =\/295(11H(P'1101)V(P)-

Bpiokovpe: 02 = JZ-lomz-?,em %-0,2£ ~70
S S

Hopdaosvypa:
A6 TV KopveN Tepadardcsiov Bpdyov VYovg 25m veapog meTd (Yo

EKTOVOON) TETPEG PE apyki] TaydTNTe V,= 20m 6€ OLEG TIG OVVATEG
S

o1ev0vvoelg (opriovTia, KOTUKOPLOA TPOG TU TAVE 1] TPOS TO. KATM,
nAaylo o€ dLdQopeg oevduveelg). O TéTpeg £Y0VV OLOPOPETIKN Hala
Ko Té@Tovy 611 0dhacca. a)Na Ppedei | TaydTNTA TOVS, 6TAV PTAVOLY
6T0 vEPO. B)Xe o0 VYOS 1 duvapKy Tovg evépysta givor to 1/3 g
avticToymg KivnTikng gvépyerds tovg; (H avrioctaon tov aépa mapa-
AeimeTan). Aiveton: g=10m/s’

Avon:

a) Eeapuolovrog tny apyn dtoetipnong g WNYoVIKNG EVEPYELLS, YPAPOL-
pe yuo To apykd onpeio 1 ko yo to tehkd 2: K, +U, = K,+U,.
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- £pY0 KoL EVEPYELO: OL HVO OYELS TOV 1610V VORIGRATOG -

Apa %mvg +mgh = %mu2 +0

(eminedo avaeopdg 1 emeavelo g 0GA0GTC).

Tedwcd: v =/vi +2gh  omdte v =30m/s

B) Xyéir0: To yeyovog 6TL 1 Suvapikn| evépyeta eivar to 1/3 g KivnTikng,
onuoivetl 0TL T UNYaVIKY| evEPyela LOpAleTal KOTd TOL ¥4 TG GE KIVNTIKT| Kot
Katd 10 Y4 o€ Suvapkn

1 111 1v2
=—E ] mgh’ = =|=mv’ + mgh h'==—+-h
4™ n g 4[2 0 g 8 g
Tehwd: h"=11,25m.

AvOpmTog pe KIvi|TIK1] EVEPYELD.
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- 01 “alhec” popoég evépyerog Kat o avlpomog -

*5.7. Ov “ahres” popeég evépyelag Ko 0 Avlpmmog

Ocov apopd Tig avOp®OTIVEG dPacTNPLOTNTEG 1] WNXOVIKT EVEPYELD fvat
iomg, N o d1adedopEVN, aALA Oyt PEPata Kot 1) WOV LOPQT| EVEPYELOG. Ag
dovpEe HEPIKEG AT TIG VTOAOUTES LOPPEG EVEPYELNG,

e Ecotepki] evépyera opyaviopov: givat 1o cuvoro tov kdbe popeng
evepyeldv mov dbétovv Ta popla copatog. Eivor oty mpaypatikotnta
UNYOVIKT 0QOoD OQEIAETAL TNV KivNoT], 0TV TEAGVI®GN, otV €AEN Kot
oV droon TV popiov. E&uptdtal kuping and m Oeppokpacio Kot eivat
[ popen evépyelag mov amodnkedetor (o€ avtifeon pe tn Oeppommra m.y.
1 0moi0 TPOCPEPETAL GTO GO 1] ATOPAAAETAL OO AVTO).

2yo10: To Leotd cOpO £xEL LeYOAN, GYETIKE, ECMTEPIKN EVEPYELN KoL OYL
peydin Beppotnta (0rTmg cLVHO®G AKOVYETOL).

® Oeppkn) gvépyera: eivar ekeivn mwov péet omd Kdmotla Teployn o€ GAAN (M
0o cOUo 6€ GAL0) AOY® d10popds Oeppokpaciog avapuesd tovg. O KAGS0C
™G OLGIKNC TOV aoYOAEiLTAL [IE TN GYEOT £pYoL e BepuotnTa Aéyetal Ogp-
podvvapukn. I[nyéc Beppdtmrog elval To KOOGLULN, Ol KOTAVAAMTEG GTOV
NAEKTPIGUO, 1| TPIPN OTN UNYOVIKY K.6L.

e O 'Hhog og myn evépyerog: Xtov 'Hiwo mpaypatonoleiton po kotnyo-
pio avtidpacemv, Tov Aéyovtal Oeppomupnvikéc 1 avtidpdoelg covinéng. Ze
vynAég Oeppoxpacieg 1odtoma tov H, petatpénovran oe mopnveg He ko ma-
payetal evépyetlo. Me tov 1epAoTio aplipd aTOUmY TOV GUVTIKOVTOL 1) EVEP-
YELOL PTAVEL GE TOAD LYNAESG TIHES KOl KPS HEPOG TNG OVTIGTOLKEL GE 0paTod
owc. Etvon evépyetla kaBopiotikn yio ) dtatrpnon ko v avamtuén g {ong
otov mAoviTn poG. Eva pikpd adAd onpovTikd TocooTo TG NAOKNG EVEPYEL-
0G OVTIOTOLYEL OTNV LIEPLDON aKTvOPOAia, 1) OTola Eival ETIKIVOLVY Yol TOV
avOpwmo Aoy® ™G YMUIKNG dpdomng ™ (etvarl ot mov amoppoPatal awd
t0 0lov TG atpdoeapac. Na yioti, Otav avaeepOUacTE TNV “TPVTO. TOL
6LovT0G” TPOPAAAOVLLE £VTOVO TOVE KIVODVOUG IOV OLUTPEYOVLE Ot OLTIV.
e Hiextpwkn evépyera: [lopdystar ota €pyooTdolo TOV UETATPETOVY
AN popoen evépyelag o€ nAektpiopd. Ta epyootdoio avtd dtokpivovton
o€ Bepuikd, e VOPONAEKTPIKA, GE TUPNVONAEKTPIKA KOl GE YEDOEPLUIKAL.
Televtaio Exel apyioel 1 GuoTNUATIKN 0ELOTOINGT] TOV AVELOYEVVNTPLDV
Kol TOV QOTOPOATAIKMOV HLOVAI®V.

o ITvpnvikn evépysra: [apdyetorl omd TG aVIIOPAGEIS OYACEMG LE “TTPDTN
VAN Bapelg mopnveg (.. ovpavio) Kot Tryn Spaong VeTpovio. Ue KATOAAN-
AN tayvTTo. ASOTOLEITOL GTOVG AVTIOPUGTIPES, GTA TVPTVIKA LITOBPVY L
KOl GTO TUPNVONAEKTPIKA EPYOCTAGLA.

[N OAeg AVTES TIG LOPPES EVEPYELOG LOYVEL LI YEVIKT OPYN LLE TOV OIVET-
oNuo TITAO: “apyn ™S EMIYIGTIG EVEPYELNS”. ZOLP®VO LE TNV 0Py OVTH
TO OTTOLOONTOTE PUGIKO cVGTNNO £ivol TO60 oTadEPOTEPO, 660 PIKPO-
Tepn evépyero owwbéter. H katdotaon, pdiota, Oempeitar evotadilg
KOl pévipn, 0tTov To QUoIK6 cVoTNHA JLHOETEL TNV ELAYIGTY EVEPYELL
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- 01 “aArec” popeéc evépyerag Kat o avlpomog -

Y. TIg ouvOfkeg mov emkpaTovy. To Pifiio pog, .., oto Opavio Tavm
670 0Toi0 TO £yovue aPnoel, Pplioketal oe KOTAGTOON gvoTABElOG, EMEL-
oM €xetl eldyiotn dvvaukn evépyela. Av to Bipiio, dpmg, petaxvnbel o
onueio Tov 0épo oto 1010 opldvtio eminedo pe to Bpavio, N Katdotaon
Tapovctdlel aotabeia, apov to Pifiio pmopei va petakivndel oe onpueio pe
pikpoTeEpT Suvapkn evépyeta (1), 6To £50.00C)

v apyn ovtn oeeilovtal ToAAE PLGIKE PUVOUEVE, OTMS 1| EKTO-
LT EVEPYELOG OTO TUPNVES OTOLMVY TTOL TOLG EYOVLLE JEYEIPEL (YVOOTN MG
padievépyela), n ONUIOVPYio GEIGHOV OO Tr GLGGMPEVUEVT] EVEPYELL OE
TEPLOYN TOL VIESAPOVG K. A
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- 01 “alhec” popoég evépyerog Kat o avlpomog -

EPQTHXEIZ- IPOBAHMATIEMOI- AXKHXEIX

5.1.

5.2.

5.3

Emyeipijote, av ogv 1o £(€TE 1101] KAVEL, VO OTAVTINGETE GTA EPOTI LA~
70 Tov 0£TEL, Gueca 1 EPPECO, TO KEIPEVO TOV KEQUAXiOV.
Mopatnp1oTe TIS EIKOVES TOV KEPUANIOV KUl GYEOAGTE OLES TIG OV-
VAUELS TOV O.CKOVVTUL GTO COUATO TOV OTEIKOVILOVTOL 6° OVTEG KOl
Ppiokovror o€ oprlovTio 1] 6€ TAGY0 ETinedo. OeP1i6TE TO EMITESO
TPAOTA AgO (6TOV VTO EIVOL EQPIKTO) Kot peTd pe Tpifn. APov cyeord-
GETE TIS OVVANELS, YPAWTE TIS OYEGELS Y10, TO £pY0 KOOEMAC.

. No copmAnpAOGETE TU KEVA 6TO TUPUKATO KEIPEVO:

“Etot avaykdotnKa vo BAA® A0GTO KAT® amd TN UEYOAN TETPO, Yol VO
™y avaonk®cw. O Aoctdc dovAeyE Gav............ Kol fondnoe apkeTd.

‘Eonpwéo v méTpa néypt v GKp1 Tov YKPEUOD KOl EAGYLOTO OKOLLA.

To.eccvenen. eninedo Pondnoe oty oAicOnon g wg to Pabog g xopda-
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5.4.

5.5.

5.6.
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Ewéva 5.16: ZvvnOwopéveg, amhég “pnyovig”

“ITai&re” pe Tig pyovés TG €1k. 5.16. EEnynote To poého TV epyaiei-
oV pg ) pondera Tov Ypvoov Kavova T Mnyavikic.

Bpeite T1g TYpéG mov Agimovv:

Méyiot woyvg kivntpo 110H.P. =...kW

Tpwnviaio owtokn nAektptkn Katavoloon 1100Wh =.... J

®¢pupavon eaynrov 120kcal =.... J =.... kWh

[Ipocééte TO LOYOPLOOHO NAEKTPLKOD PEVNOTOS Y10, OLKLOKI] KATAV(-
Ao, eikova 5.17. Bpeite 10 Quowkd peyédn wov avaypdagovral, &n-
YOVTOG TL onpaivel KoBéva amrd ovtd. YaoroyioTe TIS TIHEG TOVS OTO
S.I. (110 6,71 dev Eépete, pwtnote Tovg yopw cog. Etol ki alliw¢ mpemel va.
EEpovue Tt TApwvovUE).

Ewova 5.17: Aoyapracpds tne A.E.H.



5.7.

5.8.

5.9.

5.10.

KE®AAAIO 5° EPTO - ENEPTEIA
- 01 “alhec” popoég evépyerog Kat o avlpomog -

AépE oVYVA TOGS 0 CNUEPIVOS TPOTOS MG 1E TA “a@voIkd” Tov (Tnv
napoteTopévn Kabiotkn {on, Tn povipn yp1on RETAPOPLKOD PEGOV
Y0 OLES OYEOOV TIC PHETUKIVI|GELS OGS, TOVS YUGTPOVOULKOVS TELPU-
GLLOVG GTOVS 0TTOI0VG VITOKVAITOVIE KTA.) TPOKAAEGE GTIC NEPES NOGS
™MV gpueavion puog véog - YVOOGTIG 68 6A0Vg pog - emonpiog, g
TOYVOOPKING. AVOADGTE EVEPYELOKE GVTY] TNV dToyn).

Ioweg evepysrokég petatponés fAENETE 6TO GLGTIHOTO TNG E1K. 5.18;

Ewova 5.18: Evepysrokég petatpomés

Ioweg améd TIC TOPAKATO TPOTAGELS EIVUL COGTEC;

a: H 1oy0¢ tov Papovg codpatog sivar otabepn, 660 T0 GOUN TEPTEL
KOTOKOPLOOL.

B. O KvnTNPOG AYOVIGTIKOD QUTOKIVIITOV TAPEYEL LEYOADTEPT] IOYV OO
mv avtictoyn kowov 1.X.

v. AduvatiCovpE, OTOV KOTAVOAMVOVLE TEPICCOTEPT] EVEPYELD OO OO
TOIPVOVLLE |LE TIG TPOPES.

4. Katd v mtdon copatog 6tov 0épa, 6To Uicd DYog EYEl SITALGLO
TayhTNTO.

Awtnpeitor  pnyovikn evépyea 6to vrepondpiopa (TAdywa eEoii-
o0non) ¢ potocIKAETAS TG 1K. 5.19;

Ewoéva 5.19: Ipocoyn otig oTpo@éc. Kivouvvoeg viepomapiopartoc...
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5.11.

5.12.

5.13.

5.14.

5.15
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YoumANpAOCTE TO. GTOLYELN TOV AEITOVY OTO TOV TUPUKATM TIVOKQ
(mov apopd copa pe palo 1kg mov wéeter ghed0epa. To Vyog h pe-
TpéTan omo To £60@og g=10m/s%).

h (m) v (m/s) ulJ KJ Epny J
10 0 - - _
8 _ _ _ _
_ 10 _ _ _
_ _ 60 _ _
_ _ _ 80 _
_ _ _ 0 _
_ _ 0 _ _

Na cvykpivete To £pyo Tov Bapovg Yo Tig dradpopéc Al AZ g eik.
5.20. No kavete T0 1010 Kol Yo 10 £pyo NG Tpipnc. (Oempiote 1610
ovvtereoTi] TPIPNS ohicONoNG Y10 6ha Ta Emimeda).

Ewoéva 5.20: Zvykpicsig £pyov dvvapewv

INo vo avefdoovpe pio Poprd pyacsTNpLloKs] GVOKELY] 06 TO TTA-
TOUO GTOV TAYKO UGKIGEMV NTOPOVUE VO, EMAEEOVIE ML OTTO TIS
TOPUKATO ADGELS:

1) KOTAKOPLPO YEPOVIKTIKG avéfacpo. B) Kivnti) Tpoyaiio ¥) axivity
Tpoyuiio 0) ohicOnon oe mhaywo Agia Aapoapiva krhiong 30°. Ilowa Adon
gival copQePOTEPT EVEPYELOKE KOL 0O ATOWT] UNYUVIKOD KEPOOLS;
Khapoatiotiké(air condition) dmpatiov £xel 16y0 €160600 (NAeKTpr-
K1) 21000 B.t.u./h ko péyromn @eéipn woyd 9000 B.t.u./h. Bpsite
TS avTicToyeg TIpéS 6to S.I. AV T0 KAMPATIOTIKO EPYAOTIKE 6€ PEPQ.
Kovoova Yo Sh pe ™ péyrotn woyd tov kot 7h pe ™ pien g pe-
vyioTNnG 16v0g TOoV, TO6ec KWh KoTavalAmoe 0o To 6iKTLO KOl 6€ TL

KOGTOG UVTLOTOL{OVV; P
(1kWh=2558pay.). Agyreite otodepq omédoon a | = —22 ] Y T
KALOTIOTIKO. AATI

. AIKO10AOYN|OTE TIG TPELS KATAGTAGELS L1ooppoTiag (evota i), acta o

KOl a01aQopn), mov pnadate 6to kKe@araro 3, pe tn fondsia g apyns
NG EAAYLOTNG EVEPYELDG.
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- 01 “alhec” popoég evépyerog Kat o avlpomog -

5.16. Twoti emkpatnes 1o otk PoOropnepv (Faulsbery) oto dipa g
VYog avTi ToV KAOoWKOD, stkdva 5.21;

Ewova 5.21: Ta 6vo otk GAROTOG 6€ VYOG

5.17 Zopa X a@ijvetol amd onpeio A o€ oot Aeiov emaddov, e1k.5.22.
Av AB=10cm,
a) Na Bpe0ei To pikog I'A, (6mov A To onpeio 6To 000 GTANOTA OTLY-
moio)
B) No ovykpi0otv apyiko kot TeMko Oyog 0o To £da¢oc. [lag eényeite
70 0TOTELECNE GOC;

Ewoéva 5.22: Avetipnon pnyovikig evépyetog

5.18. Zopa apiveror and onueio A katn@opog kiiong 30°, gtavel otn
Baon ¢ I' ka1 wpoywpd péxpr To onpueio A oplévriov dpopov. Av
o pikn AT, TA givon ioo kot Ta 6V0 emineda £(ovv pe To cONM id10
ovvrereoTi| TPIPig orhicOnong 1.

a) Na Bpebei 0 cuvrerestiic TpIPrig N

B) mo0 TOGOGTO TI|G TPYLKNG PNYOVIKNG EVEPYELNS TOV CONUTOG UETA-
TPATTNKE 0€ £pYyo TPPIG;

v) Na cvykpiBovv ta épya g TPIpnc oTa 0V emineda.

5.19. Terpapeiic owkoyévera (Yoveis, Y10g kKot képn) emyepel vo {uyiotel
o€ {uyapld pwaviov mov AELTovpyEl pe KOTOKOpLPO GKANPO ehaTi)-
pro. lp®Tog avefaivel 0 TOTEPAS KOL 0 FEIKTNG PTAVEL 6TV £voerln
82kp, evd To ehatiipro cvpméleTal kotd 2cm. Metd T {oyion avti)
omeTOVETOL PAGSN TOL O€IKTY), GALG TO ELATI|PLO COUTEPLOEPETAL
o6®oTd. MeTd 1o avéfacpa TOV 3 VTOAOITOV PHEADV SLOTIGTAOVETUL
ovumiegon 1,5cm ywo ™ pntépa, 1,2cm ywo to ywo ko 1,1cm ywo v
Kop1n. Na Bpedovv:
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a) H ota0epd k Tov ehatiiprov

B) loco Luyilovv Ta Tpio péAN, Kol

v) ll660 épyo mapdyetal 610 £LaTi)PLo and KAOE péErog TNG OKOYE-
VELOG.

To cvoTnpo TG £1K. 5.23 ypnoyponorcitar Yo T0 KaTOKOPpLPO PO

OO 00KOPLAV KOL TAGGAA0V 6710 £6a¢oc. H opipa éxer pala 250kg,

UVOYOVETUL KOTA 3m Tave 0o T0 avAOTEPO GKPO TOV HOKAPLOV Kol

a@NveTOL €Ag00gpn. AQPOV KTVTGEL 6TO0 d0KAPL, TO PvBiler KaTa

10,5cm o670 £60.¢90c. H ohicOnon Ty c@upag 6Tovg 001y00g onpui-

ovpyei Tppn 8ON. Na BpeOovv:

o) H taydtra mpéckpoveng s cppas 6To d0KapL.

B) H péon avrictaocn Tov £64¢ovg 6to fvOiopa Tov dokapiov.
Aivetan: g=10m/s’

Ewova 5.23: Teyvoroyiki] €Qappoyi] TG o0 Tpnong TS EVEPYELLG



KE®AAAIO 6° KYKAIKH KINHZH-TEPIZTPO®H ZTEPEOY
- OpOAN] KVKALKY Kivion -

KE®AAAIO 6°
KYKAIKH KINHXH-ITEPIXTPO®H XTEPEOY

6.1 Opoin Kok Kiviion

>10 kePdroto 4 aoyoAnOnkape pe T LOVHYPAUIES KIVGELS KOL TO TLO
amAd €10m Tovg. Av, dume, pi&ovpe pio potid yopo pog Ba dovdue 4tL ot Ki-
vnoelg dgv givar OAeg evBVYpappes. To avtokivito Kveitol Kot 68 GTPOQEG
dpopov. O abintig tov 400m (pe 1 yopic epumddia) dtoypapet po Awpida Tov
KLKMKOV 6Tifov. O TpoydS TOL TOINAATOV TEPICTPEPETAL YOP® GO KATOLOV
a&ova. Ta mondid mepioTpéPovIal GToV TPOYXO TOL Aovva - TopK. AKOUO Kot
EUEIC TNV MPO TOL GTEKOUAGTE N KAOOUAGTE 1 KIVOOLOGTE EVOVYPUULLO GV~
HETEYOVLE TN OIAN TTeptoTPpoPn TS I'me YOpw amd tov 'HAo kot yopw amd
Tov GEova g,

Y7rapyovv Aotov, Kot ot KEPTOAGYpappes Kivijosis. Exdniovovta pe 600
TPOTOVG: LE TEPLPOPA KOl LE TEPIGTPOPT]. TNV TPAOTN TEPIMTWGN TO GO,
cav vo. gfvat VAIKO onpelo, dloypaeel po KapmOAn Tpoyld yopw amd KATolo
ot00epod onueio. To avtokivnto Kot 0 AOANTAG TOV TOPUTAV® TOPAOELYLATMV
OVIIKOLV GE QTN TNV KOTNyopio. X1 Se0TEPT TEPITTMOT) EYOVLLE VO, KAVOVLLE UE
oo to onoio dev avtipetonileral mg VAKO onueio. O Tpoyds ToL TOdNMALTOL
KOl O OVTIGTOLYOG TOL AOVVA - TTOPK Eivol copata mepiotpepopeva. (Befaimg,
TO TOILOT Y10 TEPLGTPEPOUEVO GOGTNUA TOL TPOYXOD EUPOVILETAL WG ONUEID).

O KaPTOAOYPOLLLES KIVAGELS OeV efval amAEC, EMELON LU0 TVYOHO KOUTOAT
dev €xet ovykekpiuévo kéEvipo. Edd, Aowmdv, Bo pehetnoovpe Tig mo omAES
KOUTOAOYPOUUEG KIVIGELG, TIC KUKAMKEG,

H «xivnon mov Ba pog amacyolncet sival 1 opoi] KOKAMKY, Kotd v
omoia 10 Kivntd Gg i60vg YPOVOVS S ypagel ica T6EX, KaODS Kiveitar oty
nepLpéperta £vog kvkrov. H kivnon, dniadn, yapoktnpiletal and otabepd
LETPO TG TOYVTNTOS V.

O opiopdg Tov PETPOL TG U givar {810g pe aTdv TG gLOVYPOUUNG OLOANG:

V= T Topa 1o s givar To unKog Tov TOEOL TOL dLavvEL TO GMPEID OE YPOVO t.

Xy ewova 6.1(a), T.y., T oNUElo SaTPEXEL OUOAD TNV TEPIPEPELD EVOGC
KoK ov og optlovrtio emimedo I1. Av to kivntd cuveyilel yio apketd ¥povo TNV
Kivnon, propel va dlaypapel TEPICCOHTEPOVS TOL VOGS KOKAOLE. Xpetaldpa-
o1¢, Aoumov, Kamoto péyebog mov va delyvel TOGO Yp1yopa darypapovIoLl ot
koKL ot (puoudeg). To péyebog avtd givarn ovyvétyta f. [covtan pe tov apduo
N TV TEPIGTPOPDOY TOV S1AYPAPOVTAL GTI LOVADQ TOV YPOVOV.

N
f=— (6.1)

t
To povouetpo (Pabumto) avtd péyebog eppavifetor kot € GAAL ELOKA
QOLVOLEVO TTOV £YOVV KATL KOO L€ TNV OUOAT KUKAIKY KIVION: ETOVOAOLLL-
Bavovtal pe id10 axpipog Tpoémo ce Taxtd ypovikd dwwotnuate. Kabéva amd
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ovTd To dtaoTHHOTe AéyeTol ePiodog T. 'V avtd OA0 0LTA Ta QUIVOUEVO
AEyovTal TEPLOOIKA. XTNV TEPIMTOOT TG KVKAMKNG Kiviiong tepiodog eivat o
APOVOG oS TEPLPOPAS TOV KV TOV. Av, Lowtov, ot oyéon (6.1) Bewpnoov-
ue xpovo pag teptodov t =T, tote N = 1.
Apa -1 (6.2)
p T .
Ao 11g oyéoelg (6.1) kot (6.2) paivetat 6TL povéda cuyvotntag oto S.1.

lxdxhog

c
elvat o n1=11s", mv onoia ovopdlovpe 1Hertz (1Hz).
S

Enopévog, 1 Hz givar n ovyvotnta meprpopdg onueiov to omoio o€ 1s
oLy PaPEL o TEPLPEPELY. KOKAOV.

[HoAramhdoto tov Hz etvat:

1kHz = 10°Hz

IMHz = 10°Hz

e meplodikd povopeva GAL®mV meploymv G DUoIKNG WAGE Yo GUYVO-
TNTEG 01 0TOiEC EKPPALOVTOL LOVO e 0VTE To ToAAaTAGGo Tov Hz. Aéue, .y,
ot "akovpE To padloemvikd otadpnd X otovg 93,6 peydkvkiovng'.

H ocwot T, BéPora, etvar 93.6 Me N 93,6 MHz xot vrovoeitat 0Tt 1
S

kepaia Tov otadpod otédvel 93,6 skatoppvpia (93,6-10°) kdpoTa to Sevte-
poAemTO.

>T0 OTPOPOUETPO TOV CVTOKIVITOL OVOYPAPETOL 1) £VOEIEN rpm, TOV O1-
Haivel aTpoég avd Aemto (rounds per minute).

Ag kortaéovpe o pordyro pag (6ot Eyovpe pordt pe deiktec). Ilpo-
GEYOVUE OGO YPOVO BEAEL O dEVLTEPOAEMTOOEIKTNG, Yo VO dLarypAyEL TOV
KUKAO TOL poroylov. Kévoupe 1o 1310 yio 1o Aemtodeiktn Kot LeTd yio Tov
wpodeiktn. Bpickovpe, €101, TV mepiodo mepipopds kdOe deiktn kot emiPe-
Batdvoupie Tic GLYVOTNTES TOVG GTOV Tivaka, 6.1,

Ewova 6.1. (a): To T perétn g opoig KUKAMKNG Kiviiong
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MNINAKAX 6.1 [Topad€iypato coyvoTiTOv

Hopodeciypota fHz

' (Yopw amd tov GEové ™G) 115-107
Qpodeixtnc 23-10°
Aentodeiktng 28:107
AgvtepoArenTodeiKTng 17-107
Tpoydc oxfuarog (70km/h) 9:10"
Aiokog mkdm (78ctp/min) 1,3
"Elkog mhoiov 2,7
Hlektpokvmtipag 20-50
Aixtvo A.E.H. 50
dvuyokevTpiKY] GLOKELN 2500
Ztabuog padopdvov FM ~10°

2ty KukAKn kivnon, mov givo 1 féomn yio OAa avtd, 1 TodTTe dev glvar
YOpoKTNPLoTIKO HEYEBOc Kivnong. Avto, d10TL, av mhpovpe didpopa onpeio
g 1dwg axtivag, m.y. OA g k. 6.1(a), Oa damoeTdoovE OTL GTOV {d10
xpovo Ba draypdyovy dvica ToEa. Oa Exovv, ooV, SLPOPETIKY TAXVTNTA.

Av, Tdpa, HLELETNOCOLIE TNV KVKAIKN Kivion tov onueiov A yio ¥pdvo
t =T, to onueio &xet doypdyetl TOEO 100 e TO PUNKOC TNG TEPLPEPELOG, ONANOT|
s = 2m7r (r = aktiva).

Apa: V=— (6.3)

H toyvmra gival didvocua epamtopevo otny Tpoyid, To HETPO TG Elval
otabepd Kot divetar omd v Topandve oyéon (6.3).

‘Otav kaBopaote, eipacte axivirol; Av deytovpe péon axtiva g Img
Ry = 6400km ka1 Bounovue g n I'm kavel o nepiotpoen o€ 24 h (T =
24 h = 86400s), Bpickovpie:

3
2nR.  2-3,14-6,4-10 km :1,67‘103k_m 4 46,49.
T 24h h S

V=

A@ov, Lomdv, 1 ToydTnTa Oev ivar idta yuo oo onueia g aktivag OA,
OV avoQEPONKE TOPATAV®, TPETEL VO, ELGAYOVHE VEO UEYEDOG YOpaKTNPIoTL-
KO NG KUKAKNG Kivnomng, To omoio va givol otafepd yior Odo To, onueio TG
oKtivog.
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To péyebog eivar n yOVIeKR TaxdTnTe © pe péTpo:

(6.4)

0
0=-
t

(6= n yovia wov dwaypdeel N aktiva ce ypdvo t) Kot povdda to 1 rad/s,
a@ov 1 yovia ot Gvowm petpiétan o€ rad. (Ag GounBodue: 360°=2w rad).

H yoviaxn taydtmro nopt-
otéveTal e ddvocua KaBeto
0T0 €MMEdO TEPIGTPOPYG KOl
LE POpa avaloyo LE TN (OpA
mePLoTPoPnG. (Ouundeite 6ca
elmope ko yoo T pomr dvva-
ung oto ke. 3). v €Ko-
va 6.1 (B) eaivetoar o TpdmOg
TPOGIOPIGUOV TNG POPES Yo
v © pe ) Pondela tov deét-
00 xeplov M g Pidag.

Av, TaM, avapepBodue ce
xpévo t = T, n yovia wov dta-
YPaPEL M aKTiva (Tov GLVOOED- Ewoéva 6.1 (B): Twa Tov poodiopiopd tng
€110 Ktvn1d) ivan 360° 1 2. QOPag TNG YOVIOKNG TAYOTNTAG
Apa, n oyéon (6.4) ypapetat:

o= =2nf (6.5)

Metd Vv avaopd oG 6T YOVIOKN ToXOTNTO LTOPOVLE VO OVOUAGOVLE
TV ToOTNTA U (Yo Vo TIG dtakpivovpe) ypoppwkn tayvtyta. H ovopacio
Tovg lvat uvonT, aEov N pio GLVOEETAL e YOVIL Kot 1 GAAN [e VPN
(t6&o).

Avapeca ota 600 peyén vapyel oxéon, N 0moia TPOKVTTEL 0d GLUVOLa-
ouo v (6.3) ko (6.5):

V= Or (6.6)
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Mopaderypa. O Tpoyds TOV OYNRATOS 6TOV TTivaka, 6.1 £yl drapeTpo
70cm. No. Bpe@odv a) 1 yoviak) TaydTnTo. TOV TPOYOL, B) 1 YpoppuKn
TOYVTNTO TOV CNUEIOV TNG TEPLPEPELAS TOV.

Adon

Am6 tov mivaka 6.1. PAémovpe 6t = 0.9Hz. ATtd ™) oyéon (6.5)

rad rad

Bpiokovue: o =2nf =2-3,14-0,9—=5,65—.
S S

E&GAAov 1 YpOapptkn ToOTNTO TOV OTUEI®V TNG TEPLPEPELNG EIVOL L = @T

Kot = g =35cm = 0,35m (8 = d1GueTPOg).

Apo: v=565"9.0.35m=1,08"
S S
(Ag &yovue vmoyn ot n ywvio o rad Oswpeitar kabopos opi1Ouog ka

oty emelepyooio (mpacteig) tov rad ue alleg povades mopoleinetor. Aéue,

rad rad
1. 5,65 =M, ahdd ypagovue; ——-m =),
S S S

AgTPocTaOGOVNE: AV EKTIUNGOVIE TO UAKOG TNE OKTIVOG aTtny 006vn
(KovTpdv) TOV POLOYIOD, LITOPOVUE VO BPOVLE YMVIOKT] KO YPOUUIKT ToyD-
TNTO Y10 TOVG TPELS OEikTEG TOL (av EYEL... ).

6.2 Emtdyvvon Ko d0vopun 6ty OpoA] KUKAIKN Kiviion

Mmropovpe va (UAGLE Yo emtayvuven o€ kivnon opon; o tig evboypayp-
HEG KWVNGES M amdvtnon eival oyl ZT1g KOUTVAGYPOUUES KIVIGELS, OUMG,
OKOUOL KOL OV TO LETPO TNG TOYVTNTOS TOPUUEVEL aTaBEPD, aALALEL GLUVEYDG
n devBvvon| tg. Qg didvuoua, Aomdv, 1 TayLTNTO LETAPAAAETOL KO, ETOUE-
Vg, vrapyel emttdyvvon. (Quunbdeite: n emtdyvvon eivorl vedbbovvn yio ™
petafoAn tov dtavdcpatog g todTTag V). Opmg, oty opaiy KuKAKY
kivnon 1 extdyvvon dev umopel va £xetl Toyaia dievbuven kot popd. [pénein
dvvaun oL TNV TPOKAAEL va, gival KAOET 6TV TohTNT, MGTE VO UV OVTL-
otoyel og €pyo (§ 5.1). Xwpig épyo 1 Kivntikn evépyeto o 0pllovTio eminedo
drotnpeiton otabepn, Gpa kot To PETPo TG V).

H emutdyvvon, Aowmdv, otnv oporn KukAkn kivion (gwkova 6.2 o) givon
dvuopo kGOeto oty Toyv T, o8 Kabe BEon Tov KivnTov, £YEL POPA TPOC
t0 k€vTpo O Tov KUKAOL Kot PHETPO:

o =

K

,02
— (6.7)
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H oyéon (6.7) umopel va cuvdvactel pe Tig Tponyovueves (6.5) kot (6.6),
OTOTE:!

o, = o’ (6.8)

2
@ = 4Ti2r (6.9)
o, = 4n° f'r (6.10)

Av BopnBovue to 20 vépo tov Nevtova, "Tice" amd v KEVIPOUOAO EmL-
Tayvvon o, PpiokeTar Kamoto dHvan ov TN AEpe KEVIpoporo dvvaun F,.

[Moapampnon: H kevrpopdrog dev givar pua emmwiéov dvvaun n onoio
aokeitor 610 odpa. Eivar 1 covietapévi Tov dUvARE®Y TOV 0.6KOVVTOL
0T0 GO0 KOTA TN d1e00vven NG aKTivag TEPLpopdc.

(o) G )

Ewoéva 6.2: H kevtpopdrog dUvaun €ivor 1) GKTIVIKI] GUVIGTAREVT] TOV
OVVANEMV TOV UGKOVVTUL 6TO GO,

Av16 @aiveton ota mopadetypoata Tov eikovov 6.2(B) kot ().

Xy ewova 6.2(B) n opaipa draypdeet oprlovtio kKokho. Ot dvvapels (Ba-
po¢ B kat tdon tov vipatog T) umopodv va dO@GOLV GuVIeTOUEVN GT d1E1-
Buvon ¢ akTivag Kot auth gtvat, pUotKa, 1 KevtpoudAog duvaun F,.

2ty ewova 6.2(Y) 1 opaipo TEPIPEPETUL TAVEO GE KATAKOPLOT| NLUCPOL-
pkn emipavela. Ot duvapelg (avtiopaon N kot Bapog B) £xovv cuvietouén,
1 omoia dev £xel opéa TNV aktiva. I'” avtd, Tdpa, 1 KEVIPOROLOG gival 1) oL-
viotapévn Tov N ko B, (cuvictdoag tov Bapovg otn diebhuvon tng oktivac)
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T'o v kEVTPOUOAO SVVOUTN LITOPOVLLE VO YPOYOLLLE:

F=mZ (6.11)
r
F.=mo’r (6.12)
4n®
FK =m FI’ (613)
Ko F .= m4n’f’r (6.14)

Av pocélel KATO0G TIG GYECELG Y10 TNV KEVIPOUOAO EMLTAYLVOT O, KoL
vy TV kevipouodro dvvaun F,, Ba dwoumiotdoel Tog o poAog TG akTivag T
powalerl avtipatikog. Eivar dpmg; BAémovpe, ag movue, and tig oyéoelg (6.7)
Kot (6.11) 6t1 660 peyahdvel n aKtivo r TepLpopds, pkpaivooy ta d,, F.. And
TG OYECELS, TAAL (6.8) Kot (6.12) aAld Kot amd Tig VTOAOUTES POLVETOL OTL OGO
LEYOAMVEL 1| T, LEYOADVOLV TdL O, F,.

H oamdvtnon tov Stjupotog givat omAn: mpénet, Tpv KotaAnEovpe o€ té-
TOL0 GUUTEPAGLOTO, VO SLEPEVVIIGOVLLE OV TO TEPIGTPEPOLEVO GTUEIO GULLLLE-
TéyEl o€ cvoTUO oTafePNC TIUNG V N} oTadEPNC TIUNG ®.

A6 ToV TPOPANLATIGHO 0VTO 031 YOVUAGTE GTOVG 6V0 KOPLOLE TOHTOVG TTE-
PLOTPEPOUEVMV GLUGTILLATOV.

Tomog I (Ileprpeperaxn) petadoon kivinong)

Elvar T cuetiuota ota omtoia 1 kivnon HETOdIdETOL TEPIPEPEIOKA OO
£va, TUN IO, TOVG o€ KAmolo dAAo. Tétola cuotiuota ivol d6Ga AELTovpyoLV e
HAVTO, PE aALGida 1 e 000VTWTOVE TPOYOVC. X& OVTH Ol TEPLOTPEPOLEVOL
TPOYO1 EMKOVMVODV KEPATTOUEVIKAY, APO EYOVV TNV 1010 YPOUUIKN TaOTNTO
(ewodva 6.3).

Ewova 6.3: Ileproepertaxn petadoon Kiviiong
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Av Bélovpe, Lomdv, va GLYKPIVOLLE TIC KEVIPOUOAES EMLTOYVVOELS KOl
SUVALELS TV OHOIOY CPAPAOV O KoL B, TPETEL VO KATAPVYOVLE OTLS GYECELS
(6.7) xou (6.11). Apa, n ceaipa o dExETOL LEYOAVTEPT KEVTPOUOAO dUVOUN
amd ™ oeaipa B, eTeld] avTIoTOKEL GE HIKPOTEPT| OKTIVAL.

2T0 GLGTNLLOTO CVTE UTOPOVLLE VO AELOTOUGGVLE TN GYXECT U = OF. AV @,
®, Ol YOVIOKEG TAYDTNTES Y10 TIC COUIPES O, B, LTOPOVUE VO YPUWYOVLE:

V== O,

o

Apa: (6.15)

®,

Ag mpocééovue: H xivnon divetor 610 dicko pe peyddn axtiva kot pe-
TaeépeTOl 0T dioko pe piKpn axktivo. Avtd, cOhpewva pe ™ oyxéon (6.15),
onpaivel 0t divovpe PIKPN YOVIOKN ToOTNTE 6TO S1oKO0 LEYOANG aKTIVOG Kot
OMUOVPYOVE HEYAAT YOVIOKT] TOYVTNTO GTOV GAAO LE TN IKPT OKTIVO.

2ourépacua: 10 GUCTNLOTO TEPLPEPELNKNC LETAOOONG emepPaivovpe
GTOVG TPOYOVG UEYOIANG OKTIVOG KOl TOALOTAAGLALOVLE T YOVIOKT TaXOTN T
(o oVYVOTNTA) Y100 TOVG TPOYOVG UIKPTG OKTIVOLC.

Ag QounBovue: 10 TOOMAUTO TEPIGTPEPOVUE LE KATOLH GUYVOTITO TO
TEVTOA (TETAA) KoL TO peydho dicko. Me tn fonbeto e alvcidag mpoka-
Aovpe peyaldtepn cuyvotnta 6To [Kpd 4ioko, Tov Ppicketol 6To KEVIPO
TOV TG® TPOYOVL.

Tomog II (Opoaovikn 1 OpoKEVTPIKY] peTdoooN Kivio1g)

Eivor To cvetiuata ota omoia 1 kivion yivetatl yopw amd tov 1610 dEo-
Vo Kot T0 {010 KEVTPO TEPIGTPOPTG. L€ AVTA TO, GUGTNUATA £OVUE oTadepn
yoviokn toyvtnto. H kevipopdlog enttdyvvon Kot 1 KEVIPOUOAOG dvvauN
oyordlovrtal pe tn Pondeto twv oyxécewv (6.8) kot (6.12). Tty swdva (6.4)
eaivetol opoacovikd cvotnua pe dvo pales. H kevipopdiog emtdyvvon kot
N KEVIPOUOAOG SOV EXOVV UEYOADTEPEG TIUESG Yol TN Gaipa pe pala m,,
O1oVL M aKTiva givorl peyodvtepn.

Ewova 6.4: Opoaoviki] perddoon kivineng
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A&lomotovpe Tl T oY€oM L = OF Kot YPAPOLLE:
V=0T,
V,=Or,

, v
Apa: et
v,

(6.16)

Kyl |._3

270, GLGTHUOTA OVTO ETEUPAIVOVUIE GE TPOYXOLG UE WIKPT OKTIVE, OTTOTE
N YPOUUKY ToyOTnTo umopel va €xel KpES TIES. Anovpyodpe kivnon og
TPOYOVC LLE LEYAAT] OKTIVO, OTTOTE TPOKVTTEL LLEYAAT YPOLLLLLKNY TOXOTNTO.

2ounépacpa: Xt nalo m, g ewdvog 6.4 Eyovpe LEYOADTEPN OKTIVA
(r, > 1)), Gpa peyaAdTEPN YPOULIKT ToOTNTA (V, > V), LEYOADTEPT] KEVTPO-
UOAO emTdLVON Kol KEVIPOUOAO SUVOUN GE GYECT TAVTO LE TO OVTIOTOLYO
uey€om g m;.

Ag okrepTobue: Ao T0 LUKpS 41oKo (TOV AVAQEPILLE TTO TAV®) 1) Kivn-
on petadidetot 6tov omicHo TPoyYd TOL TOSNAGTOL LE TNV TOAD HEYOAVTE-
pn axtiva. [Towo péyebog av&hvetar topa;

Hapaderyuo:

Y& mooNAato 1| dAvcida yvpilel YOp® améd 000 dickovg, mov givan
KG0£TOL 6TOV GEOVE TEPLOTPOPTS TOV TTEVTAL. O PUTPOGTIVOG BiGKOG £XEL
akTiva 9cm, VO 0 TGO (TOV £IVOL OPOKEVTPOG UE TOV TLGM TPOYO) £xEL
oktiva 3cm. O modnAaTnG TEPLOTPEPEL TA TETAMO pe ovyvoTnTa 3HZ
Kou 01 péoeg £xovy axtiva 20cm. O TodNAATNG OLOYPAPEL TOV KUKAIKO
otifo ¢ Imin. Na Bpe@ovv: o) moreg petarponés peyedav epeaviCovrao
0T1) OL00IKaGi0 KoL TOoES POpES aviaveTal kGOe péyebog, B) n cuyvotn-
TO TEPLOTPOPTS TPOYADY KO TOONAATOV.

Avon

H petddoon kivnong amd 10 mevId Kot amd To HeYOAo 61GKO 0TO HKPO
elval TEPLPEPELOKT].

H oyéon (6.15) pmopei va ypaget: :—1 =h - 2—2, pe f;=3Hz
2 1 1
6,=9cm ko 6,=3cm. Apa, 0 To® LKPOG OIGKOG TEPIGTPEPETAL LLE GVYVOTN-
ta, £,=9Hz. (To k€pdog otn cuyvdtTa gival, Aomdyv, ico pe 3). Me v oo
GLYVOTNTO TEPLOTPEPETOL KOL O TLG® TPOYOG TOL TOSNAATOV.
H petddoon kivnong amod 1o pikpo 8icko otov Tiom Tpoyd (0LoaEOVIKT)
nag odnyet otn oyéon (6.16). H ypoppikn tayvtnto To0u pikpob dickov &i-

vl v, = 2nfhr, = 6,lkTm.
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H ypoppuxn taydnra vy Tou Tpoyod eivat:

V=, :—3 =40,7 kTm nepimov. (Ag SOKILAGOVLE VO EMPEROALDOCOVLLE TIG
2

TOPATAVED LETATPOTEG LOVASWV).
B) H cuyvomta mepiotpoeng tov tpoyadv gival, BEPara, n £,=9Hz. H ov-
LVOTNTA TEPLPOPEG TOV TOINAATOL Elvat:

f= %, 6mov T=1min 1 mepiodoc meprpopdc. Apa: f= 1min™.

6.3 E@appoyég g kevrpopdiov ddvaung

[ToAAéG elvar o1 ePapUOYEG TG KEVTPOUOAOL SVVOUNG KoL [LE HEYOAT TP
KTIKY| ol

Ewova 6.5: Kevrpopdrog oOvaun g woonidn

1. O modnAdTng (srcdva 6.5): Otav o modniatng PpiokeTon 6T 6TPOPN TOL
otodiov, mepipépetan KuKAKG. H amapaitntn yio v KukAkY| kivnon Kevpo-
uérog F, dnpovpyeitor and tig vmapktég duvapelc. Onmg £xovpe avopépeL, ov-
Té¢ glvar ylo kGOe ompa mov otpiletar oto £60pog: To Bapog B kar n avtidpa-
on N. H tehevtaio etvor mavto KAOETN TNV EMOAVELD ETUPNC. AV O TOONAGTNG
TPEYEL TN GTPOPN € Katakopven "otdon", (ewova 6.5.1)  cuvictapévn Tov
B, N Oa givar undév. H ompovpyia tng kevipopdlov amortet v midyio 6om
Tov odnAdtr. Tote 0 Papog pmopei va avaivbel oe dHo cuviotmoeg: ™ N,
mov e&ovdetepmvel TV avtidpacn N, kot v oplovria, 1 onoia O wai&et To
poro ¢ kevrpoporov F,.. H khion tov modnrdtov ekepdletar ommd ™ yovia o.
Me T1G YVOoELS Log 0o TV TprywvopeTpio, fpickovpe OtL:

2

mD

_FR_ T r
gpo = L= —

B mg
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Tehd: epo. = ‘r’—g (6.17)

2. K\ ion o710 £0viko 001-
KO KOl GlONpodpPoOuIKo Oi-
KTVo (gwKOvo 6.6): TToAlég
QOpEC €YovEe OKOVGEL Ylo
TEPUTOGELS "VTEpamTapicua-
10¢" 0€ GTPOPEG TOL €BvIKOD
001KoV dwtvov. Exel vmorti-
Oetar 611 €xet dobel 1 KATAA-
AnAn «kAion ovéioyo pe To
Oplo TOYVTNTOG TOL EMLTPE-
TETOL GE QVTO TO onueio Kot
OVOAOYO LLE TNV KOUTLAOTTO
Tov dpopov. H ddwkasio &i-
vau 1010 pLe TV avticTotyn Tov
modnAdtn Kot exkppaletar e
) oyxéon (6.17).

Ewéva 6.6: Khicn og c1dnpotpoyiég
KOl 6p10 TaOTNTOG

Hopaoeryua: oo TpEmeEL vo, EIvOL TO OPLO TAYVTNTAS TOV GLONPOSPO-
KoV Payoviod g eikovas 6.6 Yo 6Tpo@1n dpopov axtivag 400m ko
KAion 10%;

Orav ot unyavikol avaeépovv kiion 10% (1 0,1), evvoovv 61t yio 100m
dpopov €yovpe avoymon 10m. Zn dvoikn, kKAion Bewpovpe v epomto-
pévn (epa) g yoviag mov oynuotilel n avneopao pe to opiidvtio enimedo.
Amo ) oyéon (6.17) Bpickovpe:

v = 4/greoa.

Apa: V= /10?2400m-0,1:20? W 72kTm.

Av 1 GdNpoTpoyLd deV £XEL TNV KOTAAANAN KAloM 1] av 0 001 YOG TopaPi-
AoEL TO OPLO TOYVTNTAG, TO TPEVO EKTPOYIALETAL.
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Ewéva 6.7: PvOuiotiig Tov Watt

3. PvOpiotiig Tov Watt kor uyokevtpikog owoymprotipag: H didtaén
Watt ypnoedel ylo el6aymyn vypov 1 0epimv 6€ UNYaVEG ECMTEPIKNG KO-
ong, wova 6.7. ITdve oty idwo 100 otnpiletal Kot 0 dSoympioTipos VYPOV
g ewovag 6.8. Towg va 1o €xete det og pkpoProroykd epyaotiplo. Xpnot-
LLOTTOLEITOL Y10l S10(OPIGHOVS TOV GUGTOTIKOV SIOADLOTOS TOV £YOVV HEYAAD-
TEPN TUKVOTNTA OO T VITOAOUTA. YYpd Tov ¥petdlovtal TETO0 SLOPIGUO
elvat To yaha kot To oo, omote To dAaTa Kot To GAAS Papld cLGTATIKG TTé-
@tovv otov mubuéva. [Ipoimobétel peydin cuyvoTnTo TEPIGTPOPNC.

Ewoéva 6.8: Atoymprotipog vypodv
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4. To Toydperpo (Kovtép)
(ewodva 6.9): H apyn Aertovp-
yiag TOL TOYVUETPOL &€lval M
01 pe v avtictoym Tov pvb-
pioty Watt. O déovag A mept-
OTPEPETOL KOl, OGO UEYOADVEL
N oLYVOTNTO TEPLGTPOPNG, Ol
GQAIPES ATOLOKPVUVOVTOL OO
avtov. Tote, o dpopéag A Kote-
Batver kot o deiktng otV KAL-
LLOLKOL LETOKTIVEITOL € PEYOADTE-

pEC TIHEG.

Ewoéva 6.9: Apyn Aertovpyiog Tov
TAYVUETPOV (KOVTEP) OTO VTOKIVIITO

5. Avakvkhooelg (ewova 6.10): Elvar 1 katokdpuen KukAK? kivnon
OTOV EMOIMKETOL VO, PTAGEL TO KIVITO GTO avATATO oNeio Ympic va méoeL.

Ewova 6.10: AvokOKA®G1] KOl 0.EPOTOPIKOL EATYpOi
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IO AMvovpe aoknoelg opais KUKMKNGS Kiviong: Ot 6y€celg Tov apo-
pPOLV TNV OHOAN KUKAIKY Kivnon eivor apketéc. [a to 1810 péyebog, dmmg
glvat 1 KEVIPOUOAOG ETLTAYLVGT KOl SOOVOLT, EXOVLE TEPIGGOTEPES OO WL
oyxéoels. I'” autd axolovBovue v e&ng mopeia:

® Xyed1dlovpe Oheg TIC SOLVALELS TOV AGKOVVTAL GTO GO,

e Bpickovue ) cvuvictapévn tovg otn dievbuvon g akTivag. Av ot 101€g
ot duvdypelg og divouv cuvictapévn o avtn T dtevbvvon, Tig avardov-
ue o€ 000 GEOVEC: TOV X, TAPAAANAO TTPOG TNV OKTIVA, KOl TOV Y, KGOETO
otov X. ['pagpovpue: XF,= F,_ (F, = xevtpoudrog 6vvaun).

e Aflomotovpe Kamotla amd Tig oyécelc (6.11) uéypt (6.14) avédroya pe 1o
Baocwd péyebog to omoio diverar 1 dnteiton va vroloyioTel.

Hopdosrypo oplovriog meprpopds: (to copo ekterel opridvtia,
OLoAY] KUKALKT Kivnon)

To vijpa oty €1k. 6.2 (B) £xer pkog 20cm kon oynpoticel 60° pe Ty
KOTOKOpLON. Mg To10 YOVIOKY] TOYVTNTO TEPLPEPETAL 1] COUIPL;

Avon:

Xxedralovpe TIG QUVALELG TOV OGKOVVTOL GTN caipa. AVTég gival To
Bapog B ka1 m téon T tov vijpatog. H cuvietapévn toug £xet ) dievbuvon
NG OKTIVOG KOt 100VTOL LE TNV KEVTPOUOAO dhVOu).

. , ; g F
Amd 10 opBoydvio Tplywvo Bpickovpe: epe = EK
AMG F. = mo’r = mo*Mmue.

mo’l /
Apa, TPOKOTTEL: EQQP = 1o e no= g .
mg {- cuve

I
Bpiokovpe: o = 101(1.
S

Mapadcrypo KaTakdpLENS TEPLPOPAS (1o va Bounbodue xar v apyn
O10THPNONG THS UIYAVIKNG EVEPYELAS):

H o@aipa oty eikéva 6.2 () apiveton amé Tnv kopven K Astag nui-
oQUIPIKIG EmM@avelac. Znteitor 1 avriopacn N wov déxeton n cpaipa
070 KoT®dTEPO onueio A. Atvovrar: m=1kg, g = 10m2.
Avon: g

210 onpeio A 1 GLVIGTALEVT TOV SDVdusmzv N ko B 1oobrton pe v

Kkevrpouodro dvvaun F.. Apa, F,=N"-B = m> (1)
r

H pnyoavikn evépyeta ota onpeio K kot A givat ida, apov ogv epoavi-
Covron TpiPéc.

E\* = B\ Apa: 1

K+ U=K,+U, 17 0 + mgh = Em1)2+0
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Emopévag: v* = 2gh = 2gr (agpod 1o Dyog Tov onueiov K and 1o A 1600-
TOL [LE TNV aKTiVa T TNG SQaPKNG emwpdvetlag). H oxéon (1) propet va ypa-

Qst:

6.4 IleproTpoen) 6TEPEOD

KdaOe oteped odpa, omotovdn-
TOTE GYNUOTOC 1 OYKOL pmopet va
TEPIOTPEPETAL YOP® amtd AEova oV
nmepvl ond tuyaio onueio tov. To
oteped, mY., ™G ewkovog 6.11 me-
PLOTPEPETOL YOP® OTTO KOTAKOPLPO
aéovo xx.

Onwg &yovpe cvinmoset og Tpon-
YOOUEVY] €VOTNTO, TO YOPOKTNPL-
GTIKA TNG TEPLOTPOPTG AVTNG givat
dvo:

e Autio g mepoTpOPNg eivon Kb
7Tol0L pom| SOVOUNG (OIS T, M IE).
e To onueio Tov GTEPEOD EYOLV
Koo péyebog ™ yoviakn toydTn-
10, ®, GAAG S1PEPOVY MG TTPOC TN
YPOUULIKA ToyOTNTAL V.

Ag eEetdoovpe UIKPO KOUUATL
TOL 6TEPEOD (0G0 UIKPO UTOPOv-
LE VO PAVTAGTOVLE) YOP® OTd TO
onueio A. To wxoppdtt €yer pélo
m; Kol TEPLPEPETAL G KOKAO L
axtiva r,. O kOKAog PBpioketal e
op1l6vTIo emimedo Kot 1 SLVOLLKTY
EVEPYELD TOV KOUUOTION TOPOUEVEL
otabepn (6motlo enimedo avapopdg

N’"=B+m 29r 3mg. Bpiokovpe: N” = 30N.
r

Ewéva 6.11: TleproTpopr] otepEoD

Kot vo, ogytovpe). To koppdtt drabétel kivntikn evépyeta K, ion pe:

K, =

2
— myy,
2

1
K, = E ml(Dl2 r12

H avtikatdotaon: v, = or, £yve, yuo vo ELEAVICTEL GTN GYECT 1] YOVIOKN
TOYOTNTO ®, KOO péEyeog yio OAa To onpeio TOV GTEPEOD.
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Enexteivovtag 1 dtodikacio yio To VTOAOUTO TULLOTO TOV GTEPEOD, Ppi-
GKOVLE:

K=K, +K,+...= % m, o’ + % m,or,"+ ...
Tehkd: K= % (m,r>+ m,r,’+ ...’ (6.18)

H ... atéheront oepd 6pwv g mapévieong potdlet va givot ToAd onpovti-
K1] Yuo. T0 oTEPED, EMEON oyeTileTal Oyt pdvo pe ™ pélo Tov aArd Kot e Tov
TPOTO KOTAVOUNG TNG YOP® 0mtd Tov dEova meptotpong. H damictmon avt
LLOG 0O0NYNOE GTNV AVTIKOTAGTOON:

To péyebog I, yvwotd wg porm adpdaverog, yopakmpiletol omd o Topo-

KaTo:

e Eivat povopetpo péyebog.

@ 'Eyet povado to kg'm’ 610 S.1.

e Exoppdlet v adpdvela Tov oTepEOD, OTOV TPOSTAOOVLE VO TO TEPIOTPE-
yovupe (avtioToryo g paleg yio T HETAPOPIKY| Kivnon).

e H tiun eéoptdrol amd tov dEova TEPIGTPOPNG TOV EYOVUE EMAEEEL.

e H axpifing oyéomn yio t ponn adpdavelog e&aptdtat amd To GYNUL TOV OTE-
peov, Onmg gaivetal oty ewova 6.12. H pabnpatikn dwdikosio yuo tnv
amodelln TV oYEGEMV TOV Paivovtol givan moAdmAokn Kot o€ o pag amo-
OYOMGEL €OM.

Ewoéva 6.12: Zyéceig Yo T ponn] adpaveldS GTEPEDV IUE YVMOGTH GYILOTO.
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IHpofinuaricuoi: Ag oG OmaGYOAGOVY AYO TO, YOPOKTNPLOTIKG TNG
pomg adpdverog I kot ag mpoortabncovpe va Bpodue - Bacilopevol o av-
TNV - Tl GNIOEVOLV TO ToPaKAT® (Kot av glval coen):

- To copa A meploTpéPetal GLGKOAOTEPO ad TO coua B.

- H pomry adpévetog otepeod eivon 10kgm’.

- H pdda ayovioTikod auToKIvViTOL £XEL LKPOTEPT POTH AOPAVELLS MG
TPOG TOV AEOVa TEPIGTPOPNG aTtd TNV avtioToryn Kowov L.X. (Agyteite 160-
Bapeig Tovg dvo Tpoyovg).

H ol kivntikn evépyeta mepiotpopnig K tov otepeod pumopet va ypapel
Aowdv:

K= %Icoz (6.19)

[Ipog to TapdV aoYOAOVUOCTE LE OO TOL TEPIGTPEPETAL LOVO. (Kodo
mapaderyuo. ivar to yvworo Bouo twv wacyolivav ediuwv pog, o ofeliog.
Edw, uaiioro, n oradikocio Qouiler Popodixo).

To oNUOVTIKOTEPO EPMTNO TPOKVTTEL LLE TNV TOPATIPTOY] TOV TOPATAVED
nivaka. Ot oyéoelc g I yio ta oteped avaeépovial o€ TEPLGTPOPT] YOP® 0md
a&ova mov mepvd and 1o kEVTpo Papovg Toug K ("kiprog" daéovag). Ta oteped
dev TEPIOTPEPOVTOL TTAVTA, OUWS, YOP® 0mtd avtd Tov dEova. H okdia, m.y.,
OVOTPENETOL LUE TEPLGTPOPT YOP® OO AEOVO TOV TEPVE OO TO GKPO TNG, M
Kkapérha 1o 1010 KTA. Tt kbdvovpe 101E;

Ymhpyet pio ypioin oyEoT YVOOTH oG TOTOG ToL Steiner (1 ¢ Osmpnuo
TapdAMniov a&ovov), Tov Bondd va Ppickovue oyéomn yio T pomn adpavel-
ag I, o¢ mpog dEova mov mepvd and tuyaio onueio A kot gtval mapdAAnA0g
pe ovtov mov diépyetar omd 1o K, ewkova 6.13. Yrotibetar 6TL ) avtioToyn
oxéon yw ) pomn adpavelag Iy wg mpog kupo d&ova gival yvoot (oxéoelg
nivaka). Eivau:

I,= I, + m(AK)? (6.19)

Ewéva 6.13: Osopnpa tov Steiner

233



KE®AAAIO 6° KYKAIKH KINHZH-IEPIZETPO®H ZTEPEOY
- TEPLGTPOPT GTEPEOD -

Egapuoyn: H poni| adpavelog TPIGHATIKNG KO OLOYEVOVS pafOov ¢
TPOg ToV KVp1o GEova g (ewova 6.13) eivon: |, = é m¢? . H avtictoym

v a&ova Tov givar TapdAANA0G TPOS TOV KUPLo AEOVE Kol TEPVA aTd TO AKPO
™m¢ A givat:

I, = I +m(AK)’ =L em|E 2 =L e
rOE 12 2) 3
Hopoatmpnote 611 1 pomn adpavelag Iy og Tpog tov kvplo a&ova givar pu-
KpOTEPN amd TNV avtictoyn I,, ave&dptnra and ™ 0€om tov onueiov A.

YOUTEPUOUATIKA:
- To cdpa meproTpépetal vKOAOTEP YOP® amd AEOVH TOL TEPVE OO TO KE-
VIPO PAPOVG TOL TOPE YOP® OO OTOLOONTOTE AAAO AEOVAL.
- Oca onueio eivar GUUUETPIKG MG TPOS TO KEVTIPO PAPOVG AVTIGTOL(OVV GE
idto Tun pomng adpdvetag e papoov (wg Tpog Tovg dEoveg Tov TEPVAVE amd
ot To onpeia kot givor TapdAiniot petalhd Tovg).

Moapddoevypa:

Y7moLoYlopog TG YOVIOKNG TOYVTTAS 6TV TEPLSTPOPT] (e TN Pon-
Osto Ko TG apyng dTHPNONG TN UINYOVIKNG EVEPYELNG).

Kolova g A.E.H. pe dyog /=7.5m cvykpoteitor 0pOio amd gpydn,
pwv otepemBel povipa. Anod anpocetio Tov, 1 KOAGVO TEPTEL GTO E60POC.
2y 6pOa B€om n unyovikn evépyeta 1600TOL LE TN SLUVOULKT ®G TPOG TO
£00.(0G.

EM=U1:mgh=mg§

(a@ov M pdlo m g KOAOVOG
Oeopeitor cvykevIpoOUEVT GTO
Kkévrpo Bapovg g K). Atyo mpv
KTUTNGEL GTO £001POG, 1| UNYOVL-
kN evépyeln E', eppaviletal g

kwntwn: E'y, =%IA032.
H pomm adpdvewng avapépeton

GTOV &0V TTEPIGTPOPNG TTOV TTEP-

. ; ) ) Ewoéva 6.14: Tleprotpo@i] KoOA®VaG
va and 1o A (ewova 6.14). Onwg

YOP® a6 TO dKpo TNG.
. . 1 .
eidope mo mhvo: 1, = 3 me-.

Tehucd: Ey=

H dwompnon g unyavikng evépyelag onuaivet:
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, , ¢ 1 rad
Bt = BEvl ey ng = gmﬁ 0%, omdTe ® = 2—— oV TEMKN
S

(op1lovtia 0éom) (@ = yoviakn ToydTNTO TEPIGTPOPNG TOV Eivar 1010 Yio O
T, onpeia ). Etot:

Inueio A (ry =0): v, =wr, =0
Inueio K [rK =§]: v = or = m§= 7,5m/s

Inpeiol (. =¢): v, = @ (=15m/s.

AOMTIG 6€ TEPLGTPOPIKT Kivion
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6.5 Avatnpriioiun TOGOTNTA GTIV TEPLOTPOPT]

O 6pog «dlaTnpNoLUN TOGOTNTOY avaPEPETal o€ kGOe péyebog mov umopei
va dwtnpeitor 6Tabepd KAT® 0md 0plopéveg TPoVToBEGES. XN HEAETN TG
TEPIGTPOPTG GTEPEOD OEV £YOvLE aKOUN avapepOel o péyebog cuVOLACTIKO,
TO 07010 VO, amOTEAEL, ONANOT], GLVIVAGHO EVOC UOPUVELKOD Kol EVOC KIVN-
potkov peyédovg, OTme elvar 1 oprn (13 =m-V ) ot petoopikn kivnon.

21NV mePIoTPOPIKN Kivnon o avtiotoyo puéyebog, ag to movue X mpog to
mopdv, Tpémel va oot pe: X = lo, apol Tdpa TO YopuKTNPIoTIKO KIVNLLOTL-
KO p€yehog eivat 1 YOVioKn Toy0TNTO M KoL T 0dPAVELL EKQPALETOL LE TN POTTY|
adpavelag . H mapdAinin Aoyikn eaivetor oty wova 6.15.

Ewéva 6.15: Zrpo@opur} vAkov onpeiov

To copatidto pafog m £yl ToyHTNTO V KOL TEPIGTPEPETOL LUE YOVIOKN TO-
x0TTa ® og KOKAo axtivag r. H opun tov P = mv dev apkel yo vo meptrypdi-
YoupE TV Kivnom, enedn 10 anotérecpo exnpedleTor Kot amd v aKTive
TEPLPOPAS TOV GOUOTISION. Anovpyodue véo péyebog, t eTpogoppu L, 1
omoia exppaletatl amd ™ oyéon:

L =mor (6.20)
H otpopopun €xet o e€Nc yapaKTnPIoTIKA:

e Eival dtavuopotikd péyebog kabeto 610 emimedo 6TO 0MOi0 GViiKOLV M
opun mY Kot to ddvuopa 0éong T. H gopd g kabopiletar pe tov Kovovo
7oV dg€100 YeP10D (ekOVa 6.16). Taw 4 dakTv O SElYVOLY TN POPE TEPIGTPOPNS
Kot o avtiyepog tn otpopopun. (Ilapatnpriote v avaroyio T@V eKOVOV
6.1(B) xon 6.16 ka1 PydAte cuumepdcuaTo...)
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Ewéva 6.16: I'vo. ToV TPoso10pI6H6 TOV S1OVUGHATOS TG GTPOPOPUNG
2

® Movada g L oto S.I. givar To 1kg m_‘
S
e Mg v aviikatdotacn: v = or, N L ypdeetar: L = mor’ 1

L=1& (6.21)

KoL kavomotel T ovvdeon kivnuotikov (®) pe adpavetaxd péyedog (1).
Mmopobpe va. EK@pECOVLE KOl GTNV TEPIGTPOPT] TO 20 VOLO Tov Nedtwva

. . =_ AP . , .
pe oxéon avtictoym mg: F = A TNV onoia HEAETHGOLE GTO KEPAAOLO 4.

Eivar n oxéon avapeca otn ponn| M SVVOUNG KoL TN GTPOPOPUN:

. AL
{ M=—— 6.22
n Y (6.22)
. A®
: M=1.— 6.23
n AL (6.23)

H oyéon (6.22) 1§ (6.23) amotedel to Ogpel®don vopo thg Mnyavikig yia
TN 6TPOPIKN Kivnon).

To wpovopo g peyaing pomig adpaverog: Av dokiudoovpe idto pomn
M oe d1dpopa ateped, ekeivo mov £xel peyain ponn| adpdavetog I Ba avtictoryel

237



KE®AAAIO 6° KYKAIKH KINHZH-IEPIZETPO®H ZTEPEOY
- TEPLGTPOPT GTEPEOD -

, . [Ao . , . .
o€ Kpo pubud A petafoing g yoviakng taxdtTdg Tov. Av, mhA,

emdimKovpe 1610 puOUd PeETAPOANG TG ®, M LEYAAN POTH OOPAVELNG OVTL-
oTOlKEL G€ Uy pomn. AlnTaéelg Le HEYAAN pomr| adpavelng, Aotov, Exouv
TNV IKOVOTNTO VO, KPATAVE YOV GTOOEPT] TN YOVIOKT TOVS ToOTNTA. X€ EVa
KIVNTHPO, Y., OKOLO KOL 0V 1) POTIH TOV TV TOPAYEL CVEOUELDOVETOAL EAAPPLL,
01 «GTPOPESH TOPAUEVOVV 1O1€C.

Ewova 6.17: Z@ovoviog pnyavav

Muo tétota dtdtaén ivat 0 GPOVOLAOG TV pnyovev (swdva 6.17). Etvar
évog peydAog Tpoydg, Tov onoiov OAN N nala lvot GUYKEVIPWUEVT OTNV TTEPL-
oépeto. Avtd Bonbd va Exovv Ao Ta GNUELN TOVL TNV 10100 KOl LAAIGTO LEYAAN
pomn adpaveloc. Eivol 1o oynpa Tov 6tepeoh, TOV 0010V 1 GYECT TNG POTNG
adpaveldg &xet apduntid cvviereot) 1 (I = mR?). Zeovévrovg Bpickovpe
0€ TOALEG LUMYavES Kot dlaTaEELg o€ mowkida peyéln, Kot o porog Tovg eivan
onpavtikog. Kabe tpoydg kot otepdvi cuumeplpépetal mg cedvovrog. Akoua
KOl LUKPOOLATAEELS, OT™G TO POAOL TL.Y. (ekdva 6.18), dtabétovy cpoVILALO.

Ewoéva 6.18: O 6pévovrog péca 610 poror pog

Edd 0 6povoviog kpatd otabepn T yoviokn ToydTTa (4p KoL T GuYVOo-
™Ta) ToAGVTOGoTNG Tov Kot Tov eAatiplov ("tpixa poAoylol) Tov Tov cuvodEVEL.

Ilpotpomij: Ag mpocnabncovpe va avoyvopicovpe Kot GAAOVG GPoVID-
Aovg ag unyovég 1 Stotd&elg mov cuvavtape atny kadnuepivr {on HogG...
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AwTipron 6TPOPOPIIS: TO TPITO PAGIKO GTHPLYLLO TOV PUCIKOVY EEMEE®V.

"Ewg topa acyoindniope pe dvo apyég S1atnpnong: g WNYXOVIKNAG EVEP-
yewlg Kal TG opuns. Ta puoikd govopeva diémovtot Kot omd o Tpitn apyn.
Ag dovpe Aiyo T oyéon (6.22). Ao T oxéon TPOKLTTEL OTL:

"Xeg KGOg cOPa 1] GVGTNO TO 0TT0I0 OE OEYETUL GUVOMKE POTTT], 1] GTPO-
@opun} Tov TOPUREVEL 6TOOEPT] OLOVOGHOTIKG' .

H mopandve dotdntmon amotedel TNV apyi] oweTipnons Tns 6TpoPop-
pns, mov poli pe tig 0o TPoNYoLUEVES dNOVPYOHV TO GHVOAO T®V apYdV
Tévo oTig omoieg oTNPileTol 1 LGIKN €pevVal.

Pomn ion pe undév éxovpe o€ 00 TEPIMTOGELG:
® Ortav dev gppavifeton kKdmolo eEMTEPIKN POTT) GTO GVGTILLO, KO
® Otav 01 eEMTEPIKES Y10, TO GVOTN U POTTES EXOVV GUVICTOUEVT 1oM pe undév.

H npdn mepintwon avtictoryel o€ avtd mov OVORALovIE HOVEOUEVO 1] KAEL-
o016 cvotnua. Eivan kébe cvotua copdtov (umopet va givat Kot povo tov Ko
TO10 GML0L), OTO OTO10 JEV EMEVEPYOVV EEMTEPIKEG POTTEG KOl GTO OTTOI0 01 OTTOLES
Tp1Pég (mov cuvnBmGg de Aetmovv) BePovVTOL AUEANTEES Y10 TNV TEPIGTPOPT).

H dwampnon g otpopopung ypdopetat: L, = L,. Apa:
Lo, = Lo, (6.24)

H oyéon (6.24) deiyver 611 10 yivopevo - dwatnpeitor otadepd. Avtd
onuaivetr 6Tt ta peyédn I, o "dovAevovv" 10 éva oe Pdpog Tov dArov. Oco
peyoAmvel dnAadn 1 porn adpdvelag I, pikpaivel ) yoviaky taydtnto o, Kol
avtiotpoea. O dvdpag, m.y. ™G eKovag 6.19 meploTpépeTorl KPATOVING OE
optlovtio, Tevmpéva yépta dvo Papn. H yoviaxn taydtnto teptoTtpoPnig Tov
elvar ,. Otav paledel ta xépia Tov, 1 YOVIOKT ToLTNTA O, YIVETOL LEYOAD-
tepn. Bacioteite ot oyéon (6.24), yio va eENYNGETE TO PAIVOUEVO.

Ag oxe@ToOE VO OKOLO, EVOEIKTIKA TOPAOEYLLATA. .

Ewova 6.19: T'a tnv empefaioon Tng d10t1ipnong TS 6TPOPOPUNS
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o) Ot Toryodpdot TEPIOTPEPOVTUL GE TAYOUEVT] THOTA LLE KATOLO YOVINKT
tayvnTo. Kdamolo otiypr] GUoTEPOVOVTOL Kol 1 TEPIGTPOPN YIvETOL YpNYO-
potepn.

B) Kabopaote oe mepiotpepouevn moAvbpova Kot Kpotapue ptio ceaipa
o€ K0Oe TevImpévo opllovtia xépt poc. Malebovpe amodTopd TIG GOAIPES GTO
ot00¢ KoL 1) TEPIGTPOOPT Yivetal mo ypnyopn. O iAryyog mapapovevet...

v) Ioyvpilovtor moAlol 6Tt pmopovv va dlakpivouy 0 Bpacuévo amd To
aPpacto afyd mepiotpépovtdg To mhive og tpanell. EEnynorte...

IMivaxog 6.2: AvticToLyio RETO.QOPIKIG KO TEPLGTPOPIKNG KIVIGNG

Metagopikn} kivinon MeproTpopuciy kivion
Méye0og Yyéon Méye0og Yyéon
Mertatomion s l'ovio 6 s=0r
Toyvnta v T'oviok V=0T
TayOTNTO O
Kevipoporog 0, = O°T
emréyvvon
Malo m Pom adpéveagl  I=mT
Avvaun F F=m-Av/At Pom M M =T-Aw/At
Opun P P=mwv Xtpogopun L L=To
Kuwntum Kwnrum
evépysia K K="%mv’ evépyeo K K=%Iwo

Apyn g dwThipnong g opung:  Apynf TG dlaTHPNONG TG GTPOPOPUNG:

F =0, P = 6100. M =0, L = otad.

6.6 Kvlon: Zovonmapln peta@opdc Kol TEPLoTPOPIG

[ToALEG POPEG T OTEPER GUUUETEYOVY GUYYPOVMG GE LETAPOPLKT] KOl OE
mePLoTPOoPIKn Kivnon. H odvvlet kivnon, n kdhon, xel avapepOei xotd
™ peAéTn 1oV porov NG TPPNS oTe PLGIKA ovopeva. Gupilovue 6TL M
TOPOVCio TNG GTUTIKNG TPIPNG elvol amapoitnTn, Yo vo KVANGEL KATO10
GO
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Ag oke@roope: [Tapaderypa otepeod TOL UTOPEL VO LETAKIVELTAL, VO
TEPLOTPEPETAL KOl VO, KUALETOL vl 0 TPOYXOC TOL ALTOKIVITOV.

e Otav ta ppéva umhokapovy Tov Tpoyd, ovtdg ohMcbaivel 6To dpopo.
®uunbeite, pe o Tp@ToPpoOYLa Kt TO Ppé&o Tov dpopov, TOGo Gu-
AVa YMOTPAVE Ol TPOYOl UE TIC YVOOTEG GUVERELES. (Avaldote, ue v
evkaipio, to povouevo. liati ta Adoio mov eivor youévo. ato dpouo
EMLOELVDVOVY TO, TPAYUOTA, ).

® Otav o teyvitng avePdalet o apdél o€ “ypOAo”, yia va eEAEYEEL, T.Y., TO
damedo N v e€dTon Tov ot Tpoyol eivar otov aépa. Tote pmopovv
LOVO Vo, TEPIOTPEPOVTAL.

e Otov KuKAopopel To avtokivnto, Kabe TpoyOg LeTAKIVEITOL KOl TTEPT-
oTpéPetal. Apo, KVALETOL.

Ewova 6.20: MeréTn TS GOUTEPLPOPES TOV KOALOPEVOD TPOYOV

H ovumepipopd tov kvAdpevov tpoyov eaivetor oty gikova 6.20. v
OLLOAN KIVNGN TOL BLTOKIVITOV 0 TPOYOG YapaKTNpileTat amd dVO ToyHLTNTEG:
™MV D, TG HETAPOPIKNG Kiviong kat v vV, g meptotpopikig. H toydmra v,
glvat 6tadep1| S1OVOGHOTIKG Kol KOV YioL OAC TO. GTUELD TOV TPOYOD.

H taydtnta v, éxel otobepd uétpo v, = wr kat ivor epomtopevn oe Kabe
onpeio tov tpoyod. To pnovo onpeio mov dev mepioTpépeton (Gpa Exel v, = 0)
glva to kévipo K tov 1poyov.

Kdé&Be otrypn vrdpyet kdmoto onpeio O tov TpoYOL TOL GKOVUTA GTO £50-
QOG. (XTNV TPAyLOTIKOTNTA O TPOYOS EPUNTETAL GTO £J0(POG UE KATOLN TOAD
LIKPT| ETPAVELL TOV, OV umopel va BewpnOei evbeia. H kdroyn tng evbeiog
gtvar 1o onueio O). To O exeivny T oTYU| €€l GLVOAIKT TOYVTNTO UNOEV
(6mg Kot 1o £60¢pOC).
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Apa: v+ v, = 0, omore: V,=0,=V.
H oyéon avtn endpd otn GLVOAIKT TOHTNTA KOl TOV GAADV GTUEIDV TOL
tpoyoV. Agite ta onueia K, A, T, kot A:

Znueio K (kévrpo tov 1poy00): vg=v,=v
Znueio A (to avadtepo onueio Tov Tpoxov): v,=v,+ v, = 2v

Znpeia I, A (dxpa optlovtiag StapETpov): v.= v ,= , /ufjr V2= w2,

H napandve eEopoimon petatpénet ) cdvhetn kivnon (KOAon) o€ amin
(meproTpogikn) yopw and tov dEova mov mepvd amd 10 O (oTiypiaiog a&o-
vag). Ag dovpe atny gikova 6.20 (B) TNV KaTavoun ToV ToLTHTOV 6To, d1d-
popa. onpeia Tov Tpoyov. Iapatnpnote, akdua, ToOg Kiveitol To A, m.Y., GTO
y®po. H kivnon Bopilet v elkoeidon owdtaén pog Bidog g omoiag, eniong,
KkG0e onpeio peTakiveitol Kot TEPIGTPEPETAL.

Me Bdaon Vv Topumdve TPOGEYYIoT), EPUNVEDETOL 1] GUUTEPIPOPH TOV
Tpoyov. Towg yvopilete TL onpaivel avtd mov Aéue "(uyoostdaduon omicOwy
tpoydv". I'vetal, 6tav dovpe Tovg omicBilovg Tpoyovg va "tpuchilovv" (Aéue
o1t kbvouv "oktépra") Votepa amd TNV KATOTOVNGY| TOLG o€ TelodpOLLa, GE
MokkovPeg kot and Ktumnpata. Xto cvvepyeio Luyootaduicewv tonobetovv
ToV TpOYO GE TEPIOTPEPOLEVT Blon KOl TaPaKOAOVOOHV T1 GLUTEPIPOPA TOV.
Av ypelacTEl, GTEPEDVOLY LOAVPEVIO, TAKAKLO GE EMAEYUEVO OTLUEIN TOV TPO-
¥0V0. Zkepteite N poTHoTE Yot Yivovtol dAd avTd...

H dwati)pnon g pyavikiig EVEPYELNS 6TV KUALGT

AvopepOnrope Topoumavm oTig 000 KIVIGELS TOV TEPLEYOVTAL LEGO GTNV
KOALOT). Apal Kot 6€ dVO KIVITIKEG EVEPYELES: G TNV TNG LETAPOPIKNG,

K, = %muz , Ko otV ovticToyn g meplotpoPiknc, K = %Imz. Enopévag,

GTNV KOAIGN 1) GUVOALKT] KIVI|TIKT EVEPYELD Elvat:

K, = Lo+t (6.25)
2 2

Otav peletaue v Kivion cOUOTOG TOV TPOCSPEPETOL Y10, KOALGT (GQai-
POG, KUAVOPOL KTA.), UTOLVEL TO EPATNLO OV Ol GULVONKEG TOV EMITPETOVY VO
KLAlETOL.
e Otav pilape yuo Agio damedo 1, yevikd, eminedo, 1 EALeYN TPIP1G EYEL GL-
vénelo Vv amovcio kvAlong. To copo anridg oMcbaivet.
e Otoav vdpyetl Tp11 (Tov givar Kot To PUGIOA0YIKD), TO GO KVAieTaLl. To
MO EVOLLPEPOV KOl YPNGIHO €lval TO YEYOvog 6T To épyo TG TPPnS eivar
pnoév. Avtd ovpPaivet, enedn n tpin oricOnong dev €xet v gvkarpio va
KOTOVOADVEL EPY0, POV 1) EMIPAVELN ETAPNG COUATOG — EMTEIOV AALALEL
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ocuveyms. ‘Exovpe, dniaodn, kbAon ywpig oAloOnon. ‘Etot, n tpin dev "mpo-
AaPaivet va kéver T npud” .

Iog Mvovpe aocknoeis Kiviiong 6tepeov: O1 0GKNGELS TNG TEPLIOTPO-
ONG otePe0l ywpilovTal 6€ TPELS YEVIKEG KT Yoples:
® AcKNGEIS TEPIGTPOPIKNG Kivong. To chpa £xel KvnTiKn evEpYeLa,

nepotpoenc: K =%Im2. Me v gpappoyr g apyns dttpnong g
evépyelog Ppiokovpe ™ yoviakn ToydTNTo TEPIGTPOPNG o€ KAmola 0éom

TOV GTEPEOD.
® AGKNGEIS KVAIGNG 6TEPEOV. H Kivn Tk evEPYELD TOV GOUATOC £lvar ion

1 1
pe: K= Eml)z + EI(DZ. H oyéon v = or fondd oto va €yovpe oxéon povVo

LE TN YOVIOKN ToOTNTA, TNV 07T0l0 UTOPOVLE VO BPOVLE.

® AGKI1GELS HOVOREVOVL GVOTINOTOS SOUATMY. H dtotdnwon g dokn-
ONG TPETMEL VAL AVOPEPEL TN PpdioT: “ywpis eEmTepikn TapEuPacn’ 1 KAmolo
napopota. Tote a&romolovpe tnv apyn g S10THPNoNG TG STPOPOPUNG Kot
Bpiokovpe TN GYECT TOV YOVIOK®V TOYVTATOV Y10 TIG VO KOTUGTAGELS TOV
GUGTNUOTOC.

Egappoyn: Kviwvopog [IK = %mRz] OGP VETOL OO TNV KOPLOT] KE-
KMpévov emuméoov vyovg h. Me mowa tayvtnte @tavel ot facn g
KOTNQOPOC, av TO £inedo: o) eivan Aeio, B) ep@aviler Tpifi] pe To copa;

Adon:

Ymv mepintoon (o) o KOAWVOpog 0Tmg eimape oloOaivel. H dam-
pNoM G evépyelog yio to onueia A (kopven katneopag) kat I' (faon)
YPAPETOL:

K,tU=K AU,

L 1

0+mgh =Erm>2 +0

(emimedo avapopdc duvapkng evépyelag Bempeitatl To avtiotoro tov I).
Apa: v =,/2gh
Xmv mepintwon (B) 10 OO KOUAIETOL KOt 1] SLOTHPNOT TG LUNYOVIKNG

evépyetog ypapetor 0+ mgh = %muz + %Isz +0.
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1 2 v
Av avtikataotioovpe: = —MR® kot 0 =— (v = ToydTNTA TOL KE-
2 R

vtpov Bapovg), Ppicikovpe: mgh = 1mv2 +1-1mR2-U—2
> He 2™ T RY
4
Apai: v=,=gh.
p 39

BAémovpe, dnAadn, 0Tt N TEAKN ToOTNTO Elval HKPOTEPT GTNV KOAION
mopd otV oAicOnon. A&iletl va to oyoAdcovie 6€ GLVIVAGIO LE TV OTO-
pia: “Tatl £povpe, map’ OA ALTA, TPOYOVG GTPOYYLAOVLS, TOL KLAlOVTAL,
Kot 0L, T.Y., opfoymdviovg, Tov olcBaivovv povo;

Ag gmekteivoope: Aokypdlovpe Ty mopomave dladikacio yio oteped Gh-
AV oynuatov (Y. oeaipa, Tpoxd KTA.), Bpickovue oo and o6lo gtdvet
pe peyaAvtepn tayvnto oty Pdon g katnedpac. [Hapatmpodue 611 1
pélo m ko m aktivo R tov otepeov dev eppavifovratl ot oxéon e v. [og
UTOPOVLLE VO TO EENYNGOVLLE;

EPQTHXEIX -ITPOBAHMATIEMOI- AXKHXEIX

6.1. Emelepyooteite T0 EPOTNRATO KOl TOVG TPOPANLATIGHOVS TOL Eivarn
O1A6TUPTO 6TO KEIPNEVO TOV KEQULAIOV.

6.2. Xopminpocte TIG AEEEIS TOV AEITOVY OTIS TAPIKAT® Ppacels:

o: 2V OpoA KUKAIKY KIVINGT N ceveerveeeenenen. emrdyvvon elval
................... OTY| YPOLLLIKN ToyOTNTO.

B: Xta opoa&oviké GCUGTAUOTO £YOVUE GTADEPT ..eevveeeennee. TayOTNTA
KOL T eeeeenveeeieeene TOYOTNTO AVEAVETOL OGO ...eevvvneennneens N andcTOoN
amo Tov AEOVa TEPIGTPOPTG..

v: H «hion tov dpopov otic atpopég KaBopilel TO OP1O ....ccueeeeneeenes TV
OYMNUAT®V Y10, OESOUEVN eveeveenveneene KOUTOAOTNTOG.

6.3. Iloieg amod TIg TUPUKATO TPOTAGELS EIVOL GMOTES KL V10T

o: Xg Kabe opain kivnon m enttdyyvvon eival undév.

B: H kevtpopdrog emtéyvuvon TEPIGTPEPOUEVOD TPOYOD GTO TEPUPEPEL-
aKkd onpueio givor peyaddtepn on’ 6TL oT0 GALO.

v: XT0 GUGTIHLOTO TEPLPEPELOKNG UETAOOONC TEPIGTPOPNG 1 Kivnon di-
VETOL GTOV TPOYO LLE LEYAAN aKTivVOL.

0: Ta modnrotodpoa €xovv otifo pe kAiomn, yio va dievkoAdveTon M
KUKAKN Kivnon.

6.4. X& m0d1AaTO 0L OKTIVES TV 000 diok®V gival r kKot 31, Eve 0 omicO1-
0 Tpoy0g &xer aktiva 10r. Na ovykpldovv o1 YOVIOKEG Kot oL ypappL-
KEG TOYVTNTES TOVG,

244



6.5.

6.6

6.7

KE®AAAIO 6° KYKAIKH KINHZH-TEPIZTPO®H ZTEPEOY
- KOMGN: coviTTapEn HETUPOPAS KAl TEPLOTPOPTG -

O diokog Tov cvpumrékTn (0 0TTOi0g GVVIIOMS AVAPEPETAL PE TOVG YUA-
MKovg 6povg apmpayldl N viepumpayldl) EMKOVOVEL HE TOVG OVTIGTOL-
¥OVG TOV TUYVTATOV g@anTopevikd. To "avéfaopa' tng TayvTnTOg
amo v 1" Tpog v 5" emtpémerl peyolvTEPES EMOOGEIS; XE TL TGTED-
£1¢ 6T 0@gideTar avTO; PoTioTE TL onpaiverl ) TAnpogopia: "' 1" Ta-
xOTNTO Ko 1] 6mcOey Exovv oyxéon 3,909, evod n 5" 0,967";

Oepeite 6OGTEG KU TANPELS TIS TUPUKAT® TPOTAGES; AV O)L, OL-

0pO®oTE TEC M| CLUTANPOOTE TEC.

a: H pormy adpdvetlog cmdpotog etvor 50kgm?.

B: O otrypaiog dEovag meptotpoeng Tpoyod Pondd v KOAon va "eai-
vetal" ooV TEPIGTPOPT.

v: H tpin petatpénet épyo oe Oepuodtnra.

d: X& LOVOUEVO GUGTNIO ] GTPOQOPUN dtatnpeitol otadepm.

N UELDOTE TIS OVTIOTOLYIES HEYEDOV PETAPOPIKI|S KOL TEPLGTPOPL-
KNG Kiviiong pe Tig avagepopneves povaoeg S.1.

Movadeg S.1. Meragopwkn kivinon  [lepiotpoikn| kivinon

kgm’ Maéla m  Pomn M
Nm Metatomion S Xtpogopun L
rad/s Toybtra v Tovia 0
kg m/s Emutéyvvon o  Tovik togotmta ®
m/s’ Opun P Pomn adpdvetog I
kgm?/s Advapun F  Kevtpoudrog emtdyovon o,
6.8. Zopuainpaorte Tig AEEEIS TOV AEITOVY 6TO TOPUKATM KEipEVO:
To aitio KGOe TEPIGTPOPNG OTEPEOD EIVAL 1] v .Ortav 10 copa
EXEL e, pomn adpdvelog TeplotpiépeTal dvokora. H porn adpd-
VEWIC OTEPEOD EAPTATOL OO TOV .eovvvveervenennne. , YOp® amd TOV 0moio
................... . O G&ovag mov aVTIGTOLKEL BT ................... POTT] AOPAVELOG

6.9.

6.10.

6.11.

€lvol aVTOC TOL TEPVAL ATTO TO .eeeveeeneeeeee. Bapovg Tov cTEPEOD.

E&nyfote y1oti, peTd TIC YOPEVTIKES PLYOVPES TEPLGTPOPT|S GTO KOA-
MTEYVIKO TaTIVAS, Ol YopeVTES avoiyouy opiloviia To XEPLo. TOVG,
MDOTE VU GTUNATICOVY TEAKA;

Eényiote méte 1 perétn evog pavopévov BacileTan otn dwwtipnon
NG OPUNS KOL TOTE GTNV AVTICTOLY(] TG GTPOPOPUI|C.

‘O7tav 10 poidr deiyver 12h Omin Osec, o1 3 dgikteg cvuminTovyv. [owa

Opo. netd Tic 12 0 0PodeikTg Kot 0 AemTodcikTng O yivouy kdOeTOoL
YU TPDOT POPa;
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6.12

6.13.

6.14.

6.15.

6.16.
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Avo a0intéc Tov 400m &yovv emdooers 48,2 s ko 48,8s avricTorya.
a) ITowr péon TaydTra avontvocel koBévag; B) Iloco Ba améyovv,
o6Tav Teppatiost 0 mo yYPNYopos; v) Av Bsmwpioovpe 6TL TO 6TAS0
&yer péyedog ka oyfqpo 1étoro, ®@ote o 400m v avTioTor oy 6€ pia
nepreépera, vo Ppeite TIg YOVIokEg ToyVTNTES TOVG. AANbeta, yiati
o1 a0intég otiffov mapamoviovvrar cvyva: "Me éfaliay va tpéém o&
006K040 orddpopo (koviovdp)..."; Ti evwoovy kou mog eényeite To mo-
PATOVO TOVG;

Ytovg ayoves otifov "Bevilélewa" n koridtepn EAAnviki) emido-
61 670 opopo 800m YUVUHIKAV YPAPTNKE 6TO QOTEVO TIvoKa £TOL
2:10:54. T'payte o€ povadeg g Puoikig TV enidoon avTi]. Av o¢-
xTovuE OGS N TEPLPEPELR TOV oTifov avticToyyel o 400m, va Ppe-
0oV Yo TV aOrMTpLo. o1 pécec TIREG Yo TO TOPUKATO peyéon:
TEPi0d0g TEPLPOPES, GLYVOTNTA, YOVIOKI] KOl YPORUIKI] TUYOVTNTA,
KEVTPOUOAOG EMTAYVVOT KUl KEVTPOROLOS dVvaun (6TNnV TEAEVTAIN
Coywon n a0Tpro Bpédnke pe papog S0kp).

Na vrroloyicete OLa To pey£01) Yo T GUUUETOYI] GOUG GTNV TEPLPOPA.
™™g I'mg yOp® amd tov aova g (6vyvoTNTA, TOYVTNTES, EMTAYVVET
KOl KEVTPOpoOro doOvaun. Ty udla cag tnyv Eépete Kalbtepa amo tov
Kabéva...). N0 GOYKPIVETE, VGTEPU, TNV KEVTPONOLO dVVOuN e TO Pa-
pog cac. (R, = 6400km, yeoypapikd midtog 37° fopero).

Yno0étoope 6TL | I'n meproépetan 68 KVKAIKY TPOYLA YOP® 06 TOV
"HMo. H péon axtiva g tpoyidg vroroyictnke 1,49.10"m kan 1
TpoyLd (0eg EEpovpe) dravveton o€ 365 pépec. Na Bpedovv ta peyé-
01 ™S opeAg KUKMKNG KiVI61|S KOL VO GUYKPLOOUV te Ta avTicTol-
%0 TNG TPONYOVHEVIS oK oG,

O peyarog KATAKOPLPOG TPOYOS TOV AOVVU-TTAPK aKTivag 14m mept-
QépeTor YOpo amd oprlovtio aSova wov TEPVA 06 To KEVTPO Tov. H
ypoppkn ToyxvTnTe Towdwd pe palo 40kg sivor 8m/s. Na fpe@odv
10, pneYEON TS OO G KUKAKNG Kivieng (Exovv avapepbei 6Tig mpo-
HYOUUEVES ACKIGELS).

6.17. H opaipa g ewovag 6.2 (B), pe pale 1kg, neproéperan o€ opriévrio

246

KOKAo pe T Po1)0sro Tov vijpatog pijkovg £=20cm, Tov oyNMUOTICEL
60° pe v kotaxépveo. Na Bpedovv: n yoviakn TaydtnTa, n wepio-
00G, 1] GVYVOTNTA, | KEVTPOUOAOG ETLTAYVVOY Kol ovvaun. Emiélte
KAmows, amé TS 6Y£0ELS, TOV YPNGLUOTOM|GUTE, Y10 VO O€iieTe OTL:
"600 mo ypRyopa TEPLPEPETAL 1] OPAIPA, TOGO O YnAd avePai-
VEL 0 KOKAOG TEPrpopas" (OQvunbeite amo v Tpiywvoustpio: d60
HEYALDVEL ] YWVia, HIKPAIVEL TO GOVHUITOVO THG).



KE®AAAIO 6° KYKAIKH KINHZH-TEPIZTPO®H ZTEPEOY
- KOMGN: coviTTapEn HETUPOPAS KAl TEPLOTPOPTG -

6.18. A6 TNV KOPLPN KEKAMPEVOL EMTEOOV GPNVETOL U0, GQUipa

. No ovykpi0ovv ot Tayv-

1
. ==m/¢?
K2

[IK = %mRz] Ko £vag Tpoydg

NTES TOVG, OTAV OTAVOVY 0TN| Pdon TG KATNPOPUS, OV TO EMITESO:
a) givan Agio, B) mapovordler Tpip.

6.19. O tpoydg TG mponyoduevg aoknong &xel pala 35kg ko axrtiva
60cm kar To Vyog, amd To omoio apivetar, givar 15m. Na BpeBoiv:
) N TaOTNTO pE TV omoia @OAGvel 6T fdon, B) N KivnTKN EvEpyELd
TV, 7) 1 TEMKY] ovYvéTNTA TEPLGTPOPNS. (2=10m/s%).

6.20. Papoog meprotpépeTon yopm omd GEovo mov TEPVA 0O TO KEVTPO
Béapovg g [IK =%m£2]. Xopig egotepikn enépfaon n papoog
Kamola otiypn] aAralel aEova TEPLETPOPI|S KUl TEPLOTPEPETAL YOP®

amté To £vo AKpo NG

I, = %mﬁz] . No ocvykptBodv a) ot yoviakég

TOYOTNTES, B) 0L KIVIITIKES EVEPYELEG YL TIG OVO TEPIMTMOGELG.
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KE®AAAIO 7°
PEYXTA

YXTATIKH TQN PEYXTQN

To, QUGIKA PUIVOHEVE dEV QPOPOVV LOVO oTePEd cmpato. Béfata, n ma-
POLGIO KOl 1) GUUUETOYN TOV CTEPEDV EIVOL KUTOAVTIKY, AoV 1 otafepoTnTO
61N O0UT KOl OTN) GUUTEPIPOPA TOVG PLOUILEL TV TAELOVOTNTA TOV PUCIKMV
eEeMemv.

Extdg amod ta oteped, kabopiotikd poro 6e OAL OG0 GLUPAIVOLY YOP® UG
nailovv ta copoto wov ovopalovue pevotd. Eival 6ca dev xovv tavtdypo-
VO KO TG TPELS TOPOKATE 1O10TNTEG:
® 5T0bepd oy
® G5tafepd dyko
® £\ehbepn empavela.

Mo amtd T TUPUTAVE® WO1OTNTEG AV AEITEL 0O KATO0 GO, CTUOIVEL OTL
TO GO0 OV KEL GTNV KaTnyopio T@V peuotdv. Ot KupldTepES KOTNYOopieg TV
PELOTOV ElvaL:

“To. mévra per”. (Hpaxiertog)
“H kotaotaon eivor pevot”. (Ao i epnuepioeg)

a) Ta vypé:

o 'Eyovv petafinto oynua, apod tpocapuoéloviol 6To Gynpo Tov doyeiov Tov
ta weptéEyel. [V avtd Aépe 6TL T0, VYPA ELPAVIlOVY EMIGTIKOTNTO GY1LATOG.
® 'Eyovv (oyed6v) otabepd 6yKo, apov, Yio Vo ToV HETAPAAOVUE TPETEL VOl
katafdrovpe oA peydAn mpoomdfera. I'’ avtd Aépe OTL T LYPA Elvan
aovumicota oty TPAsN.

® 'Eyovv ehehBepn emipavela.

B) Ta aépra:

® 'Eyouvv petafintd oyfua, avarloyo e TOV avtioTolo ToL doygiov mov T
déyetat.

® 'Eyovv petafintd oyko, idlo mavta pe ekeivo Tov doxeiov mov T TEPIEYEL.
I'U ovto Aépe 0Tt T aépta eREavilovy EAAGTIKOTNTA GYKoV.

® Agv mopovctalovv erebBepn empAavELX.

Ag avapwtnBoiue yio. Aiyo: Tr o ocvvéfarve, av ta vypa. Elyav EA0TTIKOTHTA OYKOD;
Av onradn umopodooue evkolo vo aliacovue Tov Oyko vypov ue dedouévny udlo. Oa
NTaV 0WOTO, TOTE, VA YIVOVIOL Ol 0yOPATTIANCIES TWV KODTIUMY, TT.Y., UE faon TOV
oyko (lit) Tovg;

Oocov apopd to Topamdve YopoKINPLOTIKA TOV PEVCTOV TPEMEL VO, ETLON-
poavBovv ta e€ng:
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® O1 J10QopPEG TV PEVOTAOV (AVALESO GTO VYPE Kol GTO 0EPLR) KOl Ot
SLpOopEG TOVG LE To oTePEl PacilovTol OTOKAEIGTIKA GTNV KOTAOKELT
(doun) g HAng. Avédlvon yuo 6da owtd Eyve 6to kePdiaio 2. Edd Oa
emovardfovpe animg ta facikd.

® Y10 oteped 1 dtdTaén TV aTOH®V givol Kavovikh Kot povipn. 'Eyovv, yv’

avtd 10 AOY0, 6TabEPd oYM La Kot OYKO.

® Y10 VYPA VIAPYEL KATOLN SIATOEN OTOUWDV OPKETA YOAUPT], DOTE EVKOAM

va, TG 0AAGLOVUE GO, KO OPKETE 1GYLPT, OCTE TOAD OVGKOAN VOl
petafariovpe Tov 0YKO TG,

® Y10 aépto vapyet atosio. To dtopa 1 o HOPLE TOLG KIVOHVTOL GYEOV

elevbepa, kot kibe Tpoomdbdela “yelpaymd@ynong” Tov OYKOL 1 TOL oYN-
LOTOG TOVG OOOEIKVOETOL LLATOLY).

H d1dxpion tov vAKGV 011G Katnyopieg (oteped, vypa Kol aépia) Guyva
amodelkvoetal oyetikn. H micoo kot to mAaoTiKd, Y., EOKOAN PEVGTONOL-
obVTOL | 6TEPEOTOLOVVTAL, EVD 0 VYPOG LOPapyvpog (HE) tov Bepropétpov
TEPTEL LE LOPOPT LIKPDV GOALPDVY, OV TUYEL KOl GTAGEL O YOAAIVOG COANVOG
OV TOV TEPLEYEL.

Yrdpyet ko tpitn katnyopio peuotov: 1o mAdepa. Eival 1o aéplo og mépa
oA VYNMAEG Beppokpacies. Tote Ta ATONA TOV EXOVV YAGEL OAN TO NAEKTPO-
vid tovg. To mAdopa eppavifeTar o eWOKEG NAEKTPOVIKES SLOTAEELS KOl GTOV
"HAo, exel 0mov to aéplo GUUUETEYOVY OTIS avTdpacels ouvinéng (Beppo-
mopnvikég). H katackevn g “Boufog vdpoydvov” amd kdmov edm EeKvA...

7.1 H mokvotnto Kot 1o €106 Bapog

H palo oopatog Osmpeitar yopaktplotiko péyebog yio to 1010 T0 GO,
Oyl OUMG KOl Y10 TO VAIKO amtd To omoio amoteleital. [ va yapaxtnpicovpe
éva VAMKO o¢ Tukvo 1 ©¢ apotd, xpetalopacte Kamowo péyehog dlopopetikd
am6 ) pélo, 1o omoio va unv ennpedleTot omd TG S10CTAGELS TOV OVTIKELLE-
vov, 6mmg cvpPaivel pe T pala.

H mokvétyta p tov copotog opiletat g 1o miiko g nalog tTov m wpog
Tov dyKo V:

P=y (7.1)

Eivor pavepd 6t mokvotta p:

e Exopdlet apOuntikd ™ pdlo mov avtictolyel otn Hovada 6yKov.

e Eivan kpuripto yuo to 1660 Tukvo 1 apotd eival T0 VAKO TOL GMOUOTOG.
Avtd, 51611 cuykpivovue paleg Yo 1810 dyko Tov VAK®Y (o 1 m® m.y.).

k
® 'Eyel povdaoa pétpnong oto S.1. 1o 1—93 . Zovn01opéEVN TPOKTIKT HOVAdQ
m

glvat to 1%, mov 1eodvvauel e 10° LS (deite yioi).
cm cm
e Eivat povopetpo péyebog.
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H mokvotta T00 vVAKoO ennpedletat, Aiyo 1§ moAvy, amd ™ Beppokpoacio
Tov. Avtd €lval o £VIOVO GTa PEVGTA, EVA GTO GTEPEN 1) EMidpacn g Oep-
pokpooiag Oswpeitar oyeddv apeAntéa (extog av mAnclalovpe tn Oepuokpa-
cla vypomoincNg Tovg). Zta aépla, eMIoNG, 1 TUKVOTNTA ENNPEAleETaL Kol amd
TNV mieon mov d€yovTaL.

Xtov mivaka 7.1 @aivovtol ot TuUKVOTNTEG YVOGTOV VAIKOV.

IINAKAZX 7.1: [TIvkvotnTEg YVOOTOV (KU1 AYOTEPO YVAOGTMOV) VAIKAOV

A. TIOAY YWHAEZX ITYKNOTHTEZ I. YAIKA ITYKNOTEPA AIIO TO NEPO
Yo p kg/m’ Yo p kg/m’
Aoctépag verpoviov 10" AgvK6YPLGOG 21,4 -10°
Actépt “Agvkdc vévog” 10" Xpuoodg 19,3 - 10°

Y&papyvpog 13,6 - 10°

B. YAIKA APAIOTEPA ATIO TO NEPO Morvpdog 11,3 10°
R | Apyvpog 10,5 - 10°
Yo p kg/m’ Xokdg 8,9-10°
’ . 3

Nep6 amoctoypévo 4°C 1,0 - 10° Opeyahkog 8,6 103
Méryog 0,92 - 10° Atcdh 7.8-10
Bev(ivn 0,90 - 10° Zidnpog 7.8 102
Owomvevpo kodapd 0,81-10° AP“NM}O 2,7 103
O&vyévo (1 atm 20 °C) 1,93 Mmnetov 2,0-10
Aépac (1 atm 20 °C) 1,2 Thokepiv 1,26 - 10°
"H\o (1 atm 20 °C) 1,79 - 10" Alipo 1,06 - 10°
Ydpoyovo (1 atm 20 °C) 8,99 - 107 ®alocotvo vepd 1,03 - 10°

Onwc eatvetatl amd tov Tivaka, 1 TEPLOYN TIUAV Y10 TIC TUKVOTNTES TWV
VAKOV glvar ToAD peyddn. o kémolo vk Tpémetl vo eipaoTe EMUPLAOKTL-
Koi, 6Tav a&loToloVNE OVTEG TIG TYEG TNG TUKVOTNTOG. XTO OTEPECD TPEMEL VAL
glpaote oiyovpot 0Tt dev Exovv TPOGUEIEEIS 1| OV eivar o&eldmpéva (E101kd
T péTodAa). [ ta vypd mpoéyet o Eleyyog g kabapotnTag Kot g Oeppo-
kpaociog tovg. [a ta aépta, TEAog, emPBarieTat 1 LETPNOT TOV GUVONKOV GTIC
OTLO{EG TOL PN CLLOTOLOVLLE.

Extog amd v mokvotnta, ypnoio péyehog yio to bAKEG glval Kot To €1
0Ko Papoc:

g= (7.2)

B
Vv

B = Bdapog vikov, V= dykog tov.

To €101K6 PApog £xel TO TOPOKAT® YOPAKTNPIOTIKA:
e 'Eyct Ta idw0 yopakplotikd e to Pépog. Metafdiietar, dnrodn, pe T0
YE@YPOPIKO TAATOC Kol E TO VYOS amd TO £00.0g OV PPioKeTAL TO OO
(pddipe yio 0E16A0YEG HeTAPOAES VYOUETPOL).
e Eivat péyebog dtavuopatiko.
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, . . N . ,
® 'Eyet povado uérpnong, oto S.1., 1o 1— xon avtictoym mpoxtiky
m

o 1C;’13 1023 = 9,81-103%,% 9= 9,81?2 .

® JVVOEETUL UE TNV TUKVOTNTA, APOV: € =

1 eE=p-g (7.3)

H oyéon (7.3) deiyvel 611 10 €101KO Papog dev pmopet va BewpnOet yopa-
KINPLoTKO PéEYefog yia To VAKS, apov £E0PTATAL KOL OO TNV TN TOV g.

Emonpaveeig: o 1o €101k6 Papog a&iCel va mpocélovpe 6Tt yiveton péye-
0o¢ tong a&iog pe v mokvotnta, av sipacte o 0Eon va Deopncovpe otabepd
10 g (elplacte otov 1810 TOTO N PETATOTILONAGTE GE LUKPO VYOG 1] GE YELTOVIKO
T610). AOKIUAOTE VO AmOOEIEETE OTL O TIUEG TG TUKVOTNTOS P TOV TOPOTAVED
nivoxo (o€ kg/m’) avtictoyody ot ioeg Tipég (o€ kp/m’) y1a to £181k6 Pépoc.

To amootaypévo vepo, Ty, otoug 4 °C éyet: p =10° k—ga[n 1 gra]
m cm

Ko £181K6 Papoc: € = 103% [ﬁ 10:::]3] :

(Ovunbeize xazi: to Papog owuaros o kp koi n udlo tov oe kg givar apif-
untixa ioo... )

H moxvotnto kai 0 éleyyos kavaipwv: AEOTooTe T0 pOAO TNG TUKVOTNTAG, YLo
va un cag Eeyeldve. Miunbeite exetvov Tov 1010KTNTN LOVOKATOWKIOG TOV TALPALY-
vee 1 tn metpélato B€ppavong yio to kahoprpép. H de€apevn tov metperaiov
elvar kopucn pe oxkpn 1,2m. Ipotod gtdoet To Putiopdpo, o nehdtng POdioe Ka-
Takdpvea EOAvo L ot defapevn. To Bpeypévo koppdtt Tov EOA0L petpndnke
ioo pe 16cm 610 Vyog. Metd 10 TELOG TG TOPOYNG KOt TPV OO TNV TANPOUY, O
meAdTnG ékave TV 1810 kKivnon kot HETpNce T0 VEO VYOG Tov PBpeyprévov Evlov:
90cm. Agyteite yo 1o metpéhaio mokvotta ion pe g Peviivng tov mivaka 7.1 ko
Bpeite av o 1000kg mov tov avakoivwce 6Tt £Balke 0 WoKTATNG PuToPOPOL Elvar
o®GoTd. Av 0L, To10G Egyélace Tolov, Yo moca kg metpedaiov dtapopd piddipe Kot
v moca yprnate; (Potorte, yio va minpogopndeite, v Ty avd tn tov meTpe-
Aatov Béppavong).

Mézpnon thes rokvorytag: H mukvotnta TV VAK®V vroloyiletal pe -
LEGO Ko [LE Gpeso TpoTo.
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"Eppeca: H mukvotnta pmopet va Bpebet pe ) Ponbeia g oyéone (7.1),
aeoV mpmta petpnBovv 1 pala kot o dykog tov copatog. H pala Ppioketon
pe {hytom kot 0 0yKog VITOAOYILeToL TPUKTIKA 1] YEOUETPIKAL:

To oteped PubileTon 68 VYPO HEGH GE OYKOUETPIKO COAMVA. ATO TN LETO-
tomion g ELeV0EPT G EMPAVELNG TOL VYPOV BPICKETOL O OYKOG TOV GTEPEOD.
Av €xet yeopetpikd oynpa (KoPov, KuAMVOpoL KTA.), 0 0YKOG TOL GTEPEOD LTTO-
hoyiletan pe T Por Ot YEMUETPIKAOV GYECEWV.

To pgvotd Tomobeteitan o doyeio yvwot)g nalog kot oykov. H pdla tov
peLoToL glvar fom pe ™ dpopd ™G WKTAG LAlog Kot Tng avtioToryng Tov
adetov doyeiov (wov Ppiokovral, whAl, pe {Oyion). O dykog Tov pevucTod givat
{00G e Tov avticTolyo Tov yepdTov doyeiov. Mmopobye, emiong, va ypnoiuo-
TOUGOLE OYKOUETPIKO cwAnva. (Tia ta aépia, Péfaua, n (Oyion dev givor Tt
evKoAN, apod n udlo tovg givar ovviBwge uikpn kor 1 {oyopLa TPETEL Vo, ExEl
ueyaAn axpifeio. 1’ avto vroloyilovue ™ ualo, apod mPATO UETPHOOVUE TIS
ovvOiKkeg Ticons Kol Oepuorpacios oTic Omoies SPIoKETOL TO 0EPIO Kol XPHOLUO-
romoovue ™V katootatiky eClowon tovg. 1o aépia ta Gewpoiue, T0te, 10aviKa,).

Apegoa: H pétpnon e mokvotntog tov vypav yivetal pe ) fondeio opyd-
VOV T 07010, YEVIKA, AEYoVTal TUKVOUETPA, sikova 7.1(a). T dtevkdivvon,
OG0 OO OVTA APOPOVY VYPA EAAPPVTEPC TOL VEPOD AEYOVTOL OPULOUETPO.

Ewova 7.1: ZvvnOwopévog T0m0g TUKVORETPOL (01)
KOl 0OKIPLOGTIG VYPOV pratapics ovtokivijTov (P)

Zrnvij aro tpvyo: To. otapidlio. amo T0 KOPAoL pLyvovial 6e UEYGLO UETULAKO KOV-
pa. O tpoyntig Pobiler kotoxdpvpa Eve yualivo opyovo ota vypae. Tov LYKoy amo
g liwuégves payeg otapviiov. Tt mpoorabel vo, diamiotwaoel, Eyel oyéon ue mokvo-
LETPO TO OPYavo Tov ypnoiuonolel; (AAo opoio Opyova eivai To OIVOTVEDUATOUETPO
KOl TO YOAaKTOUETPO. YmOowid{eote T1 ueETPOLV,)

Aeite oto eixova 7.1. (B) to dokiuaoth vypdv ¢ umatopiog tov avtokivitov. (Teika
00, AVTA, TOL OPYAVO. EYOVY VO, KAVOVDY UE TNV TUKVOTHTO, 1] OTOLA, LE T TEIPA. THG, OEl-
XVEL TNV TEPLEKTIKOTHTO. EVOS DYPOD O€ OIGAVUC,).
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7.2 H migon Kou T pELOTA

g TPONYOVUEVES EVOTNTES OGYOANONKOUE OVOALTIKG LE TN SUVOUN KoL
LLE TO POAO TNG GYETIKA UE TNV OAANYT TNG KIVITIKNAG KOTAGTOONG KOl GYETIKA
LLE TG TOPOAUOPPADCELS TOV COUATOV. Y TAPYOLV, OLLMOC, TOAAN PUCIKA POVO-
pevo ota omoio 1 SOVaUN LOlaLEL AVETAPKNG YOl TNV TEPLYPOPT] KoL Y10 TNV
e&nynon tovg. Avto copfaivel, enedn 1 0o SVvaun TPOKOAEL SIAPOPETIKA
OTTOTELEGULOTA, OV OOKEITOL GE SLUPOPETIKEG EMPAVELES. AG OOVLLE, TT.Y., TOVG
Ovo aBNTEC TG €1k, 7.2.

(o) B

Ewoéva 7.2: O ntparTog 00ITS aoKel peyarvtepn micon 6to yévi
0mo6 TO OEVTEPO, AP0V oTNPILETAL 6€ PKPOTEPT ETLPAVELL

O mpdTog (0BAnTNG TOL YOKEL GE TAYO) Kiveital POopmdVTAG 0OANTIKA TTo-
movTolo PIKPNG empavelag. O dg0utepog (YL1OVOSPOLOG) KIVEITAL POPAOVTIOG
T €101KCG, TESIADL TOV OKL HEYOANG empdvelog Pdong. Akdua Kot av ot dvo
aBANnTéG €yovv 1010 BAPOC, 1 EMOPT] TOLG TPOKAAEL OLAPOPETIKA GNILASLO GTN
YLOVIGUEVT EMPAVELQL.

Xpewalopaote, howmdv, kamoto péyedog cuyyevikd pe m dovaun. To péye-
Boc avtod elvarl n wigon p. Opiletar wg To TAiko g dSvvaung Tov aokeitol
K@Oeta o€ (o (060 yivetal pkpn) eTPAveld A, TPOG TNV EXLPAVELQL:

p= A (7.4)

Ewéva 7.3: Ilicon oc emoaveio
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Ac&ilel va tovicovpe ot
e H smpdvelo mpémel va givat 1060 pikpr|, dote (av 1 dvvaun elvar dtopope-
TIKT 0TO S1APOPO. OMUEID TNG EMUPAVELNG) VO LITOPOVLLE VO, LAGLLE Y100 GUYKE-
KPWEVT T dVVaUNC.
® Avapepopocte 6g duVaUN KAOet otV empdvelo, k. 7.3., eneon Oew-
POVLE NPEUN TNV eMPAvELD (TPAYLO omapaitnTo oTo peLoTd). Mo Ay
dvvaun, e oy€omn Le TV EMEAvELD, Ba elye GLVIGTOCO TAPAAANAN LE OVTHV
Kot 1 1ooppomio o Tav advvarn.
e H mieom Oewpeitan povopetpo péyebog. (O 6motog 6pog gival TavVoTiS).

N
® Emionun povéda mieong (S.1.) eivar 1o 1—, 10 omolo £xer v ovopacio
N
Pascal. [1Pa = lF] . [Ipaxtucn povada etvor to 1m_€ . Ed® mpémet va avapé-

POVLLE TNV ATROGPUIPIKN Ttieon (Le v omoio Ba aoyoinbovue TopuKAT®).

Eivow n mieon mov aockeiton oty empdveio g I'mg Adym tov Bdpovg g y1-

wnc atpdoeapac. Bpédnke 6t kde lem?® empdvetag déyeton Bapog 1,033kp

amo Tov aépa Tov pog tepPdidet. Ovopdoope GUGIKY GTROCOALPA 1), OTAG,
k

atudéoeapa (1Atm) myv: L1Atm =1, 033C—r:3.

I StevkdAVVON OTIC TPAEELC EXOVLLE EIGAYAYEL TNV TEYVIKI 0 TROGQUpO. (at)

k
kau lat =1 pz .
cm

O1 petempordyol ¥pnoyLorolovy v povade Bar, mov givar

{on pe v teyvich atpdoearpa: 1bar = 10° Pa. ITo kétm Oa yvopicovue kot
e TpaKTIKEG PLovadeg Tigomng, mTov Pacilovtol 6Tov vopapyvpo. Edd a&ilet
KOO VO ovapEPOLLE TNV oyyAocalmvikn povada psi (pounds per square
inch, Alumpeg ava teTpaymviky vtoa), Hovade Kupiopyn oTo EAUCTIKG TOV
oyMuUéTwv.

Ao to mopanmdve propel KAmolog va, fyaiet xpriGUL0 GUUTEPAGLLOTO, TOV

aeopohv Kabnuepvég eumelpieg pog:

* Ta kontikd epyaieio (poyaipto, yoAido, YAOOKOTTEG KTA.) ivol TOAD
deioovtikd. Me pikpn dOvaun mpokaAieitol peydan mieon, apod 1 ent-
(QAVELD ETOENG Elval omePOELiIOTT).

* O afAntg oKel TG €Ik, 7.2(a) aPNVEL TGM TOL AVAGKIL GTO YIOVL, EVD O
XLOVOOPOLOG ATAEC YPOUUES. AVTd cLUPOLVEL, ETEWDN GTNVY TEPITTOGCT) TOV
afAnt xoKel n migomn etvar mold peyadvtepn. To Papog (ag to deybovpue
010 Y10 TOVg 600 AOANTEG) OOKEITOL GE PKPOTEPT] EMUPAVELD. OTO TOV TP®-
TO KO Y1’ 00TO 0L GUVETELEG G QLT TNV TTEPInTOT £lvan EvTovATEPEC.

* Otav Aépe otov VTAAANAO TOL TTpaTpiov Kawacipwy: “EréyEte Tov aépa
ota Adotiya. [Taipvouv 32 prpootd kot 30 oo™, TL EVVOOULE;

Avte. to voduepa avopépovtal o€ psi, TPOYUO. TOV CHUOIVEL OTL 1] VIEPTIETT] TTO.

o , b , . . .
umpootiva. Aaotiya givor 32 ol Aéue vmepmiean v TapoaTaV® amo TV OTUO-
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OQOIPQ, TIECH TOV EYEL O GEPOC OTO. EAOOTIKG, G.POD TO POVGKWUEVO ACGOTLYO
TPETEL VO, EYEL UeYaldTeEpn Tiean amo TV atuoopoipik]. (Av Aafete vwoyn ot 1
Ib= 0,453 kp xou lin = 2,54 cm, Ppeize, ue v evxaipio, mooo, Pa kou wooeg at
TOPATAV® TIECT EYEL O OEPAS TTO. EAATTIKG. ATO TV OTUOTPOIP,).

* Atéonoopa 06 To dehtio korpov: “TIdvm amd ) ydpa pog 0o emcpa-
el PapopeTptkd younAd 990 mbars (1bar™- 1Atm), evd ota Popeta
BoAxévia mpoPArénetan Bapopetpikd vynio 1060 mbars. [TpoPrénetan
nToon TG Oeppokpaciog, apywd otn Bopeio EALGSa... .

H xivnon ota pevotd €yxet, Aoudv, GAAO KivTpo omd TV avTicTolyn 6Ta
oteped. Ta televtaio Kvodvtar owbdpunta omd onueion HEYAANG SLUVOUIKNG
Baputikng evépyelag og avtictoyyo pkpns. Ta pgvotd odnyovvrar and on-
peio peyarvTepNS 6€ aVTA pue pKpOTEPY Mg,

Ytov mivaxka 7.2 @aivovtol ol TIHEG Tieong 610 TEPIPAAAOV KOl GTOV OpYaVL-
GUo6 TOV OVOpOTOL.

Hivakag 7.2 Ov méoeig YOp® Kol péca pog
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Iedio micong p (Pa)
“Meydres” méoerg

Kévtpo Hlov 2:10'
[Mupnvikn ékpnén 7-10"
Kévtpo I'mg 4-10"
5,5 km Bébog OdAaccog 6:10’
Nepd mopnvikod avtidpactipo 1,6:10’
“Mikpéc” méoerg

Ynepricon os: p (Pa)
D1 O, 150-10°
®16An CO, 55-10°
D1oAn Swwdvpatog C,H, 12:10°
Aiktvo HdpEVONG 6:10°
D16 vypagpiov 5-10°
EA0oTiKO aToKIviTO 2:10°
[Tieom o¢ emedveia OdAacoag 1-10°
ITicon o€ KEVTPO TVLPOVA. 2-10*
Yneprmicon opyaviepov

Kopdidg (cuotord]) 1,6:10"
Kapdidc (d106toAn) 1,1-10*
Aptnplag 12-14cmHg
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7.3 H vopooTaTIKI] TiEGT KOL OL EQUPROYES TNG

XvvnBicape vo v ovopdalovie DOPOGTATIKY TLEST AVTL Y10 VYPOSTUTIKY,
Yl VO TIUGOLLLE, 16MG, TO o O1Kelo 6 eRdg vypd, dnAadn to vepd (Vdwp).
Onmg KL av TNV OVOUAGOVLLE, EVVOOVLE TNV TEGT TOV AGKOVV T VYPA G KAOE
EMUPAVELN LLE TNV OTOL0L £PYOVTOL GE EMAPT Kot 1 0Toia opeiletal 6Tto BAPOC
tovg. To vypo Bpioketarl oe Npepio Kot YU avtd o8 WIAGUE TPOC TO TOPOV V1o
Ao €iom mécemv.

Orav ta vypa Bpickovtat oe npepia, 1 EAe0OepT ETUPAVELL TOVG TPETEL VO
glvat kaBetn 61N cvvolikn duvaun Tov d€xovtat. [ vypd PKpNG EkTaonc
KoL TOGOTNTAG 1] GVVOAIKT dvvaun gival To Bépog Tev popimv Tovg. H eledbe-
pN EMPAVELD VYPOV € doYEln, o€ deEaEVEG Kat o PIKPEG Apveg etvat opilo-
vt Mikpn andkiion Exovpe, dtav pAGuE Yoo 0GA0GGEG Kot Y10 OKENVOVG,
POV TPEMEL VO, GUVLTTOAOYIGOVIE KOl TNV ETXIOPACT] OO TNV TEPIGTPOPN TNG
I'mg. I1aA1, dpme, n empdveln Bempeital oxedov oplovtia, apov 1 enidpaon
avty glvar opeAntéa o oyéon Le to Pépog.

Xy k. 7.4 gaivetar doyeio pe vypd o€ Npepic. Ag POVTAGTOVUE KATO0
T TOL VYPOD pe Pdon euPadod A kot pe vyog h. To tunua Teptrapupave-
TO OVALESO OTIG E0TIYUEVEG €VBeiec (LIAGLLE Y10 KATOWN UGIKE) Kot OEYETOL
duvapelg amd Olec Tig mAevpéc Tov. To T VYPOV 1GOoPPOTEL, Gpa 1 CLVL-
GTOUEVT] TOV OLUVALE®Y OV d€YETAL o€ KAOe dievhBuvon gival ion pe pnoév.

Ewova 7.4: Yroroyiopog g mwieong o€ onpeio vypov

Ag aoyoAnBovie e TNV 160ppOTTia. GTOV KATAKOPV(QO AEova y. Xe avTd ToV
aova £yovpe:
*Tn dvaun F, and v atpodceaipa, e opa Tpog To KAT® Kot ion pe:
Fu = pa A
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*Tn ddvoun Iﬁ:1 omd To GTPMOUATO TOL VYPOL TOL PpickovTal KATM amd TO
Tpuqpe. H dvvaun avtn eivor n avtidpaon g avtictoryng tnv onoia d&yoviot
ToL GTPOUATO, AVTH 0td 0TI TOTE PpicKeTon amd TAV® TOVG (TUN A VYPOD Kot
atpoceapa). Etvar F, =p, AN F, =p A (apo¥ Bécape: p, = p).

* To Bapog B tov TUAUOTog, ov gival ico pe B = ¢ V (V = dykog tov
Tunpatog). To tunqpa éxel oynua opboymviov taparinAeninedov. Apa: V =A
h. Enopévoc, B=¢ A h.

H 1ocopporia otov GEova y odnyel ot oyéon:

F,+B-F,=0
Ll p,A+eAh-pA=0.

Me ) Bonbeta g oyxéong (7.3) KataAyovpe otnyv:

p=p,+pgh (7.5)

H oyéon (7.5) exppdlet 1o Ogpel®on vopo g vopootatikie. H onpo-
cio Tov gival peyddn yio to vYpa, aPov deiyvel OTL OTNV KOTAGTACN NPEUiog
TOVG:

e H migom og k4Be onpueio kabBapov opoyevoig vypov e&aptdtat HovVo amod To
Babog h tov onueiov and v eledBepn empdveia Tov vypov (1 Pa Bempeiton
otabepn| Kot YvooTn).

e H mocottor vypol, mov mepEyeTal 6To doYEl0, KOl TO GYNLA TOV d0YEiOV
dev mailovv polo otV T TG P.

e H dwapopd mieong p — p” avdpeca o€ dvo onpeia mov Ppiokovion og fa6n h
kot h” avtictorya Bpicketart ion pe:

p-p=pgth-h’) (7.6)

H oyéon (7.6) pumopel va ypapel mo amid, av a&lorolcovpe 10 cOUPOAO
“A”, 10 omolo, OT®G EYOVLLE OVOPEPEL, ONUAIVEL LETABOAN KATO10V HeyEBovg:

Ap=pgAh (7.7)

H oyéom deiyvel 611  peraforn wicong avapeoa 6g 6vo onueia vVYPov
eEapTatar povo amd TN S10.Qopd VYOVs TOVG.
H vopootatikn wicon Kat 1 “vo60g TV SOvT®OV”. AV ypdyovue 11 oyéon

, Ap Ah , . , .
(7.7) étou A =pg A KOl pOVTOGTOVUE KvTO oL KatePaivel KoTakdpoupo

Ah
€ VYPO HE TOYDTNTA: L = A N Tedevtaio oyéon YpapeTaL:

Ap
— =pgv 7.8
Al P8 (7.8)
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Ao Kamov €0 KV TO TPOPAN L TTOL OTOKAAOVLE “VOCO TV SLTHV”.
Otav 0 001G, EpUCITEYVNG N EMAYYEALOTIOG, KOTAOVETAL LE LEYAAT TayDTNTO

v, VToPaALeTOL GE peyAhovg puBpove petaoing g mieong [i—f} Ta aptid

TPMOTO, KO 0 EYKEPAAOG LETE TAAUT®POVVTAL, LE AMOTEAEGLOL VO, TPOKAAOD-
vto dtaTapayég mov apyilovy amd spedvion Papnkoiog Kot TEVOVY GE eyKe-
QOAKE ETEIGO010, GE TAPAALGT TOV AKP®V Kol 6T0 OAVaTO aKOpLO.

Ag g€aoknOovpue

Yapovtovpekdg eviomiae ytamddl o BAbog 2m KUT® oo TNV ETPAVELD
¢ Bdhaccag. e mola mieor Ppioketal, Otov Tpootadel vo 10 EeKOAANGEL
amd To Ppdyo;

Adon:

Amo6 ™ oyéon: p=p,+ pgh (ue dedopéva p, = lat = 105ﬁ2 p= 103k—%
m m
Kot g glom)
Bpiokoupe: p=10° % +10° X9 kg 10— 2m=10° N +2.10¢ <9 kg
m? m® m? ms?
o e

Emotpépovpe 6Tov vmoAoyiopd g p:

p= 105ﬁ+2 104ﬁ—12105 N ~2-10°p, =1, 2at.
m?

AVTIGTPEYTE TOPO TO EpMTNUA: Xe o0 PAbog Tov wkeavol N Tieon eivat
3at;

Ag okreprovue: Mg dev mpénel va potdue: “oe m16c0 peydin mieon
avTéYEL 0 avOpOTIVOG OpYaVIGUOG;” oAAL: “ULe TTolovg pLOULOLS EpTace 0T
peyaan avtn wicon’; loyvet To 1610 yio v ToyvTNTO, Yo T OEppokpacio Ko,
YEVIKA, Y10 OAQ TOL LEYEON TTOL KOTATOVOLV TOV OPYOUVIGHO;

Anocnacpo amwd aotovopké oghtio: “To avtokivinTo WIOTIKNAG YP1 -
oNgG TOTTOV ..... PE dVO0 eMPATES, Yio AOYovg Tov dev eEokpiBadnkay, EEpuye
amo v mopeia Tov Ko énece ot OdAacoa. [apd Tig Tpootabeiég Tovg,
dev Katdpepayv va avoi&ouv Tig TopTes”.

2YOMAOTE. ..

Eavayvpvape ot oxéon (7.5). H ypagin amewovion g (ue to h otov
a&ova X Ko To p otov dEova y) paivetol oty €k.7.5.
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Ewoéva 7.5: Metaforn g migong pe to fadog

BAénovpe 011, 0ty h = 0 (empdvela Tov vypov), Exovpe: p = p,. EEGA oV
N kAion tng gvbeiog 1oovtal pe v mopdotacn: p g (Gounbeite ola doa simoue
yLo. T axéon v = v, + at Kai yio. v ropootach s v ue to t). Oco peyaAdTEPN
TOUKVOTNTO P €XEL TO VYPO, TOGO PeYOAVTEPT €lvan 1 KAlom, OnA. o amdtoun
N gvbeio. Avto pmopel va pog fondnoet va oyedidcovpe 6To 1610 StdypopLLoL
Tpelg evbeieg migong - fabovc: yio To vepd, Yo TO OVOTVEL LN KOL Y10, T1) YAL-
keptvn (ne t PonBela tov mivaxa 7.1).

Ag acyoinBovue: Tlotpt givor yepdto péypt ) péon e vepod Kol T0
vdrouro pe Aadt (swdva tov Bupilet o Kavtni otig ekkAnciec). [Ipooma-
Onote va oyedidoete TV Tapdotact mieong - BdBovg yia o ot TOV
VYPOV. (Bvunbeite: vepo kair Addi dev ovauelyvooviar).

7.4 A1t6 T0o Ogpnel®on VOO O6TIC UPYES TG VOPOCSTATIKIG

A. Apy1 TOV GVYKOLVOVOOVTOV d0yEimV

Ao ™) oxéon (7.6) yivetar pavepd 011 6 O A Ta onueio Tov Ppickovton
670 1010 VYPO Kot 670 1810 BéBog h n wieon p elvon 110, ekova 7.6(a). Avtd
0onyel 670 cuuTEPACU OTL | EAEVOEPT EMPAVELX TOV 1810V VYPOD 6 G-
MVES OL0POPETIKOY GYN1aTOS KoL EpPfadov Baong PpickeTal oTo id10 0pl-
Covtio emimedo, gik. 7.6.

Ewodva 7.6: Zvykowvevoivta doycia pe évo vypo
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Ipoypotucd: Pi=D,
Ko P, Tpgh, = p, + pgh,,
apa h,=h,.

To mapoamdve GUUTEPUGO ATOTELEL TV GPYN TOV CVLYKOIVOVOOVT®MYV 00-
yelov gvég vypov. Eival ) mo amAn ekONA®on Tov poavopévou Kot Bpioket
EPUPHOYN OE TOALEG TEXVIKEG KOl TEXVOLOYIKES KOTAOKEVES.

Ewoéva 7.7: Anpovpyia nidaxa av@épuntoe (a) 1 pe eEavaykaopo (P)

* O widakag (ewk. 7.7): To vepd avbopunta (o) 1 pe epapuoyn ovvoung F
(B) oymuoatiler midoka oty mpoondOeld Tov Vo PTAGEL 6TO VYOG TNG eAV0e-
pns emodvelog otn de€opevi A. Eivatl pavepd 0Tt 0 midaKag oty mepintwon
(B) etvor o “mhoHo10G” amd ToV avTicTol o TG TEPITTMONG (O1).

Ewévo 7.8: Apteoravo mnyaon

* Ta, apteotavd Tnyaoa: Xe kdmoto fdbog kdtw amd to £d0¢pog pmopel va.
VILAPYEL GTPOUA VIPOPOPO AVAUEGH GE UOLAPPOYO CTPDOUATO TAVED KO KATM
amo ovtd. To vepd pmopel vo oynuaticest Tidako, ov 1 EAeO0ep eMPAveLn 6TO
oTPp®UO givat ynAdtepa amd 1o onueio yedTpnong. Av oy, 1o vepd avePaivet
670 £00.90G Le avTAia 1 pe kovfd, mov avePoxarteBaivet pe T Pondeta foapodi-
KOV (0VTO TOL AEUE LOYYOVOTTITY0O0).

To mapdmovo Tov aypotn: “To kaiokaipt Tov 97 ékava YEOTPNOTN GTO
YOPAPL pov pe k6otog 20 yhddeg to pétpo. To vepd Ppébnke ota 20 pé-
tpo. Kot ¢étoc to vepod Pyaivel yYAvpd. Eivar BAéreig kovtd n 6dhacao.
KaAd kard dev Tporafa vo amocfEcw To KOGTOG TG YeDTpNnons”. A Tpo-
onadncovE Vo EENYNCOVIE TNV ATLYIO TOL AYPOTH...
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* To dikTvo Vopevong (sik. 7.9): Ot de€apevég A, TOL TPOPOSOTOLY TOV
OIKIGUO, TO YOPLO 1 TNV TOAN, PpicKOVTOL GE TVADVA [LE KATOL0 VYOS OALKO
(m.x. 60m). I'ia T1g povokatowkieg N HETAPOPA TOV VEPOL YiveTan Ympig unyo-
vikn vrootpién. I'a T1g moAvkartoikieg amatteital n ypron vopavtiiog A. To
OKNVIKO GUUTANPOVETOL LE TN AlUv - amoTauevtipa B, e to dtwlotiplo
kaBapiopov vepoo I kot pe TIc cCOANVOGCELC.

Ewova 7.9: Aiktvo ¥opevong

Emotpogn} ot cvykovevodvta doysio:

Extog amd o cuykovmvouvto doygio. ToOv VoG LYPOD, VTTAPYOLY Kol T
avtictolya 0Vo (1 Kol TEPIECOTEP®V) VYPOV. XNV €1KOva 7.10 @aivetal cw-
Mvog oyfuotog U (vogdng) pe dvo vypd, Tov £Xouv TUKVOTNTESG P, Kot p,. Ta
VYPA JEV OVOUELYVOOVTOL, KOl GTI SOY®PICTIKY ETPAVELL TOVG (EGTIYUEVN
YPOUUN) O TTECELS gival 10EC 6T dVO GKEAN: P;=P,

Ul P, + pigh; = p, + pgh,.
Apa: l =P (7.9)
hz P

H oyéon (7.9) ekopdlel T yeviki] apyr] TOV GLYKOIVOVOOVTMV doyEimv
RE V0 VYPE KoL SIUTLTOVETOL OC EENG:

Ewoéva 7.10: Zvykowvevovvto, doysia pe dvo vypa
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“Ta VY1 0v0 VYPAOV (TOV dEV AVAUELYVOOVTAL), TAV® 06 TN Sroy®-
PLOTIKI] EMQAVELL TOVS GE GLYKOIVAOVOUVTA 00)Eid, ivarl avtioTpoga
1€ TG TUKVOTNTEG TOVG” .

Etvor pavepd 01t yroo 6Aa To Topomdve TPETEL VO 1GYVOVY Ol TAPUKATM
npobmobécels:

* O1 e£@TEPIKEG TIEGELG GTO YDPO TV GLYKOWVMVOLVTOV d0YElV va lval
{oeg Yo OAeg TIg eELeVBepEC eMPAvVELES.

* To vypo (1] To VYPA) va Ppickovial 6e 1Goppomia Kot (GTNV TEPinTOON
TV 500 VYPHOV) va UV avopelyvoovtat. H icoppomio vypmdv mov dev avaplet-
yvoovtal, Yevikd, odnyei o€ dOnpovpyio oTP®UATOV, amd To 0Toio TO KobEva
omoteleiton amd Eva vYPO Kot 1) TVKVOTNTE TOVE ALEAVETOL OO TAV® TPOG TO.
Két®. (Buunbdeite 10 vepd Kot T0 AGOL GTO TOTHPL TOV AVOPEPULLE TLO TAV®).

Owovopio Kot 6VYKOLYOVOUVTO 00)eia: Ot OIKOVOUIKOl aVOALTEG
oyoAdlovv: “H avEnom ™ Tiung TV Kavcsipoy 8o TpokaAEcel aAVG1Om-
TG avatiunoelg oe Pacikd €idn. To cvotnua Asttovpyel dmwg o, GVYKOL-
vovovvta doyela”.

YxoMACTE TIG EKTIUNGELS TOV €181K0V, 0 0T010¢ TAPOUOLALEL TNV TN
€vOg €100VG PE TO VYOG GTAANG VYPOD.

B. H apyn Tov Pascal

Av ot oyéon (7.4) T 001 TG ATHOGPOIPIKTG THEONG P, TTAPEL KATOL0 AAAN
wieon (N av otV p, Tpootedel Kamolo GAAN Twieomn), N LOPPT| TN GYEGTG TTOPOL-
pével idw. Avtd onuaivel 0t “omoradnmote EMTEPIKI] Tigon ookl og
VYpPO mov wopponel petafifpalerar apetapintn o€ 6ia To onueic Tov”.

H nopandvo dwutdnmon arotelel v apyr] Tov Pascal kot woyvet ave&dp-
o ond ™ devbvvon peTddoong.

H apyn tov Pascal emPefardvetor mepapaticd pe t dtdtaén e ewc.7.11.
To, pavopeTpa sivar 6pyava pétpnong g mieong (o avapepbodpue 6” avtd
7O KATM), Kot pe T Pondetd Toug SomeTdVOLpE OTL Ol TEGELS GE O TO.
onueio av&dvovtar Katd v 1810 TocdTnTa KAOE Popd ToV awEdvetal 1 wieon
610 €uPoho.

Ewodveg 7.11, 7.12: Mepopatiki) ko Osopntikn empefaioon g apyig Pascal
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H Bcopntui] vrootipién: Me ) Ponfeta g k. 7.12 pmopovue vo
emPepaidoovpe Bempntikd v apyn tov Pascal. 1o éufoiro E, gpfadov A,
ackovue 6vvaun F,. To éufolro petatomileton kotd ¢, Tpog To KATM AvVoryKa-
Covtag To vepd Vo VTOYMPNGEL TPOG TO. KAT® GTO 0PLOTEPO GKELOG Kol Vol
avoymbei kKotd £, oto de&16.

1o éuporo E, eufadod A, ackeitor amd to vepd dvvaun F, kai petatomi-
Ceton kotd £, emione. AVo puetkd peyédn dratnpovvron 611 S10d1KaGio qVTr:

* O 6yKog V Tov LETATOTILOUEVOL VYPOV QPOV, OTMC ElimapLe, To VYPA Eival
acvumiesTa. Apa: V..V,

7 Al =A, 0 (7.10)

* H evépyera tov cuGTHOTOC. BepdvTog aUeEANTEES TIS TPIPES, TO £pYo
tov dvvapewv F, kot F, etvar 1d10:

W=wW,
n F, {=F,(,
n pPiA; =P, Ay, (7.11)

Ao Tic oyéoelg (10) ko (11) eaiveton otL:
pi=p (7.12)

H mopandve oyéon ekppalel v apyn tov Pascal.
Meta v apyn tov Pascal...

H wo6tra (7.12) pmopel va ypoeel kot €Tt

R
A

(7.13)

> |sn

N

(7.14)

E
T
I
o

>| >

iy

BA\émovpe, dnhadn, 6t eppoviletal Eva pnyavikd k€pdog %, mov eEupTa-

Tl 7o TN oxéon TOV eUPaddv Tov 6v0 euPfornv (apkel va élxouus A>A)).
To cvunépacpa Bupilet To avticToyo KEPOOS OTIG UNYOVES Kol OElyVeL OTL
UTOPOVLE VO EYOVUE GTNV TEYVOLOYIO TOVG AEYOUEVOLS TOAALUTANGLAGTES,
TIC CLGKEVEC, ONANOT, OV AVEAVOVY (TOALUTANGLALOVY) KATO10 PLGIKO é-
veBog. Mepikoi amd avtovg glvat:

- TOL OTCTIKG GLGTNHUOTO TTOL AVEAVOLV TIG OLUGTAGEIS TOV AVTIKELUEV®V.

- 0 GLOEPEVIOG TVPNVOG TOV LEYOADVEL TV £VTOOT] LoyvNTiKoD Ttediov.

- 0 TOAAOTTAOGLOGTYG OVTOKIVITOV, TTOL OLEAVEL TNV TAOT| TNG LITOTOPIOG.
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Bpiokopacte, Aomdv, UTPocTd 68 EKONAWDGCT YEVIKOTEPOL PUIVOUEVOV. Ag
S0VLE TIG TLO EVOLOPEPOVTES EQUPLOYES TG apyng Pascal.

Blaise PASCAL (1623-1662): ['dAlog @iAo-
00Q0G Kol UOONUATIKOS e UEYOAN TPOTYOPE. TTO,
MaOnuotike ko oty Dvoikn (vopootatikin). Me-
Aétnoe ovotnuoTika o GEuaTo. TS OTUOTPOIPIKNG
TIEONGS, QAL EYIVE O1GGNUOS OO TIG EPYOCIES TOD
OYETIKG. UE TN METAOOGY THS TEGHS OTA OLAPOPO,
onuelo, Twv pevotv. Avty n televtoio. Tpoopo-
PO TOV Ppiokel TOLAES TEYVIKES KAl TEYVOAOYIKES

EPAPLLOYES.

Ewéva 7.13 Yopaviiko meotiipro

Yopaviko meotipro (sik. 7.13): H oyéon tov euPfoadodv A, A, yio ta 500

éupora E, kau E, eivat: A _ A (A = BeTikdc apOpOg TOAD PEYOADTEPOG TOV
1

1). And ™ oyéon (7.14) dwmotdvoovpe ot F,>F,, yeyovog mov pavepmvet
peYOAO pMyavikd kEPS0G. To VIPAVAIKO TIEGTNPLO UTOPEL VO PTAGEL KOl G
TIWES YOp® Kot v omd to 1000 yio to pmyavikd képdog. (Buunbeite 6TL 0
“Mumopévoc” e vdBeong elval n petotdmion Tov euPornv. Avtd coufai-
Vel enedn N .60t TV Epyov W,, W, avaykalet To yeptot va petatomilet
10 éuporo E,, mord mepiocdtepo amd 6co Oa petatomiotei to E,).

* To VOPAVAIKO TEGTNPLO OEIOTTOLEITOL GE YEMPYIKEG KO GE PLOUNYOVIKES
epappoyéc. H ovumieon tov PapPaxiod kot n e€oywyn tov Aadtod amd v
MG avikovy otV mpd™ Katnyopia. ({1a vo Eépete: ota elatotpifeia oog
poopépovy 1kg Looiod yia ke 4 1 Skg elidg mov tovg mopadivets, avaloyo.
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LLE TO €100G Kal [e THY TO10THTO, THGS EAMLGS). ZTOL EpYOSTAGLO foplds Propnyaviog
aglomoteitol, Guyve, TO VIPOVLAMKO TEGTNPLO.

To vopAVAIKS TEGTNPLO YPTCUOTOIEITOL KOl GTOV VOPUVAIKO avVOWYMTI-
pa, K. 7.14. Ed® n mieon oto vypd (AGo1) ackeitar pe tn Pondeia memie-
opévov aépa. Evtomiote 6to oyfua TG EMOAVELES GTIS OTOlEg 0lGKOVVTOL Ot
dvvapelg F, kot F,, mov avaeépOnkov mo méve. Av S100£tel 1 0O1KOYEVELL GOG
avtokivnto, epovtiote va mopoaPpedeite oe kdmolo service Tov, yio Vo, Slomt-
GTMGETE TMOC OVOYAOVETOL TO OYNUO Y0 TOV EAEYXO NG EEMTEPIKNG TAELPEG
TOV domESOL, NG eEATIIONG, TOV HOYEIOL KATAADTN (OV £YEL) KOl Y10 TO AdEL0-
oua TV EOUpUEVOV AadLDV.

Ewévo 7.14: Yopaviikog avoyotipog

Ta vopavikd @péva: Xty ek, 7.15 (o) poaivetal n apyn Aertovpyiog TV
VOPAVAIKOV QPEVOV OWTOKIVITOV LE TNV TUTIKN Otdtaén: pkpn dvvaun F,
610 éuporo pikpov guPadov A, peydin dvvaun F, oto avtictoryo peydiov
euPfadod B. Me 10 éuporo B cvvepyaleton n tpoyonédn T.
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Ewoéva 7.15: H apyn rertovpyiog (o) kot 1) orwdtaln ota vopavikd gpéva (B)

Xmv e, 7.15(B) epoavifeton o€ KATOYN i “PEAMOTIKY” EIKOVO TOV GL-
OTNUOTOG. X’ 0LTY TV TEPITTMON €ival OHGKOAO VO SUTIGTMGEL KATO10G OTL
T0 guPadov A, twv euPodrwv E, (o€ dievBuvon mov lvar kabetn ot dvvapun)
glvar apketd peyaAdtepo amd avutd tov pPorov E, ...

[Ipotov Kheicovpe to TEPdOTIO BEUO TOL GUVOEETAL IE TNV OPYT TOV
Pascal, ag dokiudcovpEe va KAVOLLE KATOL0VG VTOAOYIGUOVE GUGYETIGNG.

Y& VOPAVAIKO TEGTNPLO 0 AOYOG T®V SAUETP®V YioL TaL EpPora eivar 1:4.
Noa cuykptBovv:

® 01 TTEGELS Py, P

e ot dvvapueic F, F,

® o1 petaromnioelg ¢, £, ko

e 1o épya W, W, yio ta éuPolra E,, E,.

[16c0 eivat To unyaviKd KEPSOG KoL TL GNUOIVEL,

7.5 To vyp6 mov npepel aokel Svvaperc...

I) Avvaperg ota ToyONOTE TOV d0YEIOV

To vyp6 mov Ppioketal oe npepion AoKel SOLVALELS GE OO TO, TOLYDLOTOL
ToV doyeiov péaa ato omoio Bpicketal. Enedn og avtn v mapdypago acyo-
AOVUOOTE LOVO UE TIC OLVALELS OVTEG, 1) ATUOGPULPIKN Ttieon YiveTot aB€atog
TapaTNPENTAS. AVTO, PLGIKA, O CTIOLIVEL OTL GTOV VTOAOYIGLO TG GUVOAIKNG
nieong Oa Tapodeinetol ) wieon e ATULOGPALPOC.

a) Avvapun otov opriovtio Tulpéva doyeiov amd vypo mov npepel

Xy k. 7.16 @aivetar doyelo pe opldvtio mubuéva, 1o omoio mepLéyet
VYPO Ue TokvoTnTO p Kot VYog h. H vdpootatikn wieon p, otov mubuéva givat
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TPOPAVAOC TavToL 1010 Kot tom pe: pv = pgh (Eavadeite ) oyéon 7.4). H duva-
un F mov aokel to vypod xataxdpvea otov mubuéva etvor:

F=pA=pgAh (7.15)

Onog eaivetor amd ) oyéon (7.15), n dvvaun F eéaptatan:

® a7td TN PHGN TOL VYPOV, TOV AVTUTPOGMTEVETAL OO TNV TUKVOTNTA TOV P
® a6 10 UPOdOV A NG EMUPAVELNG TOL TLOUEVA Kot

® a6 Vv amdotacn h mbuéva - ehevbepng empavelag vypoo.

Ewéva 7.16: Advapn otov opiiévtio mubpéva doygiov

Onwg eaiveral and to oynua 7.16 ko and ™ oyxéon (7.15), n dovoun F
1600TaL LE TO BAPOG TOV LYPOVL TOV AVTIGTOLYEL GTO YPOULOGKIOGUEVO TUNLLOL
(opBoymvio mapordnieninedo pe faomn eppadov A kot Vyog h). Apa, To oyfua
TOL J0YEIOV KOl TO GLVOAKO BAPOg TOL VYPOL G€ aVTO dev emnpedlovy TV
T g dvvaung F.

Ewova 7.17: To “vopocTaTiKo Tapddolo” wov dev givar wopadolo...

O opamdve S1oTIcTOGELS OeV lyay YIVEL b TOVE TEPOUATICTES TPO TNG
emoyng Tov Pascal, o1 0moiol ovopaGoY VOPOGTAUTIKO TAPAOOES TO PAIVOLLE-
vo ¢ €iK. 7.17. BAémovpue tpio doyeia pe SopopeTikd GO KOt LE GVICES
TOGOTNTESG TOV 110V VYPOV. To VYOG TOV VYPOV, OUMC, Kot TO gUPaddV A g
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emedavelag Tov mubuéva ivar Ta 01 yo TG Tpelg mepumtooelc. ot va sivat
Tapd0&o, Aomdv, To 6TL 1 dvvaun otov mubpéva etvor 101w,

(To “mopadolo”, yia vo. giuaote oxpifeic, mpokdTTel afiocto. yio T0 JoyEL0
I omov i dvvaun F eivar ueyaldtepn omo to fapog tov vypod oto doyeio).

KatoAnyovue, Aowmdv: “To vypd mov npepel aokel 6tov Tubuéva tov do-
¥€lOL OV TO MEPLEYEL KATAKOPLET dVVOUN 1oM Le To PApog piag opBoydviag
GTNANG TOL VYPOV e Pdom Tov TOUEva Kat To Vyog TV amdcTact Tuduéva
- elebBepng empavelag”. To Bapog avtd pmopei va givat ico pe To TparypoTikd
Bapog tov vypov (Soyeio A), Hkpotepo (doxeio B) | peyordtepo amd avtd
(doyeio I).

B) Avvapun o€ TALVPIKO TOlY®NO d0YEIOV OO TO VYPO TTOVL NpepEl péoa
o€ aVTo

210 TAELPIKA TOr®OUOTe doYelOV OV TEPIEXEL VYPO GE MPEUio To TPay-
pota givol Ayo dtapopetikd omd 6ca gimape Yo tov moduéva. Avtod copfai-
Vel emedN N vopootaTiky wieon (p = pgh) sivar dStapopeTikn 6T GNUEiR TOV
TOYOUATOG HE dlapopeTikd Pdbog h. H katavoun tov mécewmy mov aokel 1o
vypd 610 TolYwUa deiyvel o avénon and v Ty P, = 0 (oto onpeio mov
OVTIGTOLYOVV GTNV eAe00epN empavela) puéypt tn péyom tipn P, = pgh (ota
onpueio Tov ToLYOUATOG TOV BPIcCKOVTOL 6TO KAT® GKpo Tov). Mmopovye, €101,
Vo WA COVE Yio péoT) TLEGT] 6TO TAEVPIKO TOlY®NO o1 LIE:

PLtP, _
2

Mg h, :g ovuPoricape T péon amdotacn omd v ehedbepn emPAvVELN

h
p= p9§=pghk-

N ™V 0md6TaCT TOV KEVTPOL Papovg K Tov opoyevoig Toly®uotog ard v
eLeb0epn EMPAVELD TOV VYPOD.

H péon mieon poc Ponda va ekppdoovpe amid 1 péon dHvaun yo o
TAEVPIKO TOLY®LLL,

aQov: F = PA = pgAh, (7.16)

A = guPadov eMPAVELNG TOV TAELPIKOD TOLYMUOTOS TOV £PYETUL GE ETOPN
LLE TO VYPO.

Ewoéva 7. 18: Katavop] dvvape®v o€ mAevpiké Toiyopo
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H xatavopn tov Suvédpsmv mov éxovv puéon Ty F eaivetor oy sik.
7.18 ka1 apopd po Kotokopuen (o) Kot S0 TAGYIEG TAEVPIKES EMUPAVELES
(B ka1 y). Onwc BAémovpe, ot duvdpelg eivot TavTov KABETEC GTO TOlYMLA KO
avéavovtol opaAd, 060 kateBaivovpe amd TNV eAeb0ep emPaveLD TPOG TOV
mobuéva.

Yrapyel kamoto onpeio K, 6mov Bempovpe 6t aokeitor n péon dvva-
un g oyéong (7.16). To onueio Aéyeton KEVTPO TOV MEGEMV Kol 1GOOV-
VoUel pe To “KEVIPO PAPOVG” OA®V TV SVVAUE®V TOL TAEVPIKOD GLGTILLO-
T0G (mAgVpiKo TolymUA - VYPO). Amodekvietor 6Tt To K’ Bpicketon og Bdbog

,_2h , . ,
h" = — amd Vv eAedbepn eMPAVELD TOL VYPOD.

Yopnmepaopatika: Av 0élovpe va IUANGOLE Yol ot Lovo dOVapT GTO
TAEVPIKO TOIYWLLO, TOV Ve £fVOL OVTUTPOGONEVTIKT Yiol TO GUVOAO, ot Ha
etvou n péon dvvapun F g oyxéong (7.16) kot to onpeio epappoyng g to K.

Amé ™ Ozopia otnv mpaén: Ot duvauelg mov aokel 10 vVYPO oTA
TAEVPIKA ToYOUATA TV doxelmv kabopilovv kot S1eVKOAOVOLV TOAAEC
eQUPLOYEC.

(o)
()

®

Ewova 7.19: Apyn Aertovpyias vdpocsTpofiion Kol KATOLOVIGTIPO.

Yty ewova 7.19 eaivetor n apyn Asrtovpyiog tov vépocTpofiiov (a, B)
KOl TOV KOTAOVIGTNPO (TOTIGTIKOV) Y1 To yAootdmnto (ykalov). O mievpt-
KEG OLVAUELS KOl OTIG OVO GLOKEVEG OMLoLPYOVV (eDYOG OV TPOKAAEL TNV
TEPLOTPOPT].
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v ewova 7.20 vrdpyel meipapo 6010 pe avtd TOv
emyeipnoe o Pascal 1o 1646. Otav 0 kataKOPLPOG COANVIG
vépioe pe vepo, 1o EAVO PBapéit EGTACE, APOV 01 TAELPUKEG
SUVALELS OTO TOYYMUATA TOV Elval TOAD peYOAEG.

Ewova 7.20:
To neipapa Pascal

H xataockevi] tov ¢paypdtov, swkovo
7.21, Pociletor otnv Katavouy SLVAUE®DV,
oL avagépape mo ntave. Eival kataokeva-
ouéva €161, MOTE VO LTTAPYEL 0VENGN TOL TAG-
TOVG 0o TAV® TPOC TAL KAT.

Ewova 7.21: ®pbypa

v) H ovvietapév Tov 0uvape®V amr6 To VYPO 6TO TOLYONRATO. 0y El0V

To Bépoc vypo¥ Le dedopévo dyko dev ennpedletal, PUOIKA, OO TO GO
TOV 00YElOL TTOV TO TTEPLEYEL. AVTO OTOJEIKVVETAL LE TT) YP1 oM €VOG Luyov Kot
odnyet oto e&ng evdlapépov ovpnépacia: H cuvietapévny 6oV TV duva-
REMV TOV GOKEL TO VYPO GTAU TOLYOUATO TOV 00YEl0V €lvOl KATOKOPVON
e @opd TPOg TO. KATO KOt 160VTAL e TO PApPog Tov vypov. (H eénynon tov
OVUTEPGOUOTOS Saciletal oty 160pPOTIO. OOVOUEDY KOl OTHV OpxH OpOaonG-
ovtiopaons. Mropeite, av Oélete, va aoyoinbeite e t0 PoIvouevo).

1. Avvapeis amoé vypo mov npepel o€ copa Podispévo péca g aVTO

H xoabnuepvi eumelpio pag Tpoc@épel TOALL TOPASEIYLATO GTO OTOiN
VROY1LOOGTE TNV TOPOVGTa SVVOUNG 0TTd TO VYPO GE GMLLA, TOL Elval KoTd
éva LEPOG ToL N 0AOKANPO Pubiopévo péca oe aTO.

BA\émovpe, m.y., avtikeipeva vo emmAéovy otn Odhocoa, eved Oo tepiuéva-
pe va fudilovron Aoyw tov Bépovg Tovg (6Tav HAAGTO EYOVV, OTMG TA. LETOA-
AdL, LEYOAVTEPT TUKVOTNTO OTTO TO VEPD).

Nidbovpe Tog Kabe chpo yivetar Erappitepo UEGH GTO vePO amd 0,TL
GTOV 0£pal.

Oha avtd detyvouv 0TL T0 LYPO aokel duvaun 61o 6TEPEd ToL PubileTon
o€ avTd. Avvaun mov TV TEPIUEVOVLE VA £XEL POPE TPOG TOL TAV®, OPOV M
aicOnon gival 6T T0 GOWO EXEL TOPO LEIOUEVO BApog.
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7.6 Avoon - Apyr Tov Apytunon

Acg dovpue 10 copa A g ewkdvag 7.22,
mov eival Pubicpévo péca oe vypo. To
ompo d€xetal dvvapelg and 1o vypod, ot
omoiec givol kaOetec oe KAOBe GTOLYELOIN
empaveld tov. Ot duvapelg Tov aoKov-
VIOl GTNV KATMOTEPN TAEVPE AVTIGTOLYOVV
€ UEYOADTEPEG TIEGELS, AOY® TOVL UEYO-
Mtepov Pabovg 6To omoio Ppickovtar Ta
onueio e TAELPAS OVTAG.

Ewova 7.22: Avvapeig
o6 vypo cg PuOicpévo otePEd

Emiléyovpue oteped pe TPIOHOTIKO
oynuo, ewova 7.23, yio amAonoinon Tov
oyéoemv. Ot duvapelg oTig 4 TAELPEG TOL
oTEPEOD £YOVV TN POPE TOL TPOKOAEiTAL
amnd TG TEGELS TOV VYPOL 6€ avTéc. H IE’1
£yl eOpd TPOG TOL KATM Kol €lval 1 GLVL-
OTAEV TOV Buvauscov oTNV v £0pa.
O dvuvapelg F3, F, ota TAELPIKE, TOLYD O
Ta etvor avtifeteg (apov yuo k6Oe onpueio
™G HOG TAEVPAC VILAPYEL OVTIGTOLYO TNG
6AAng og 0o Pdbog. Ta onueio, Sniadn,
déxovtar ava §vo v idwa mieon). H 60- Eikéva 7.23:
vaun F, oty kdto €dpa Exel popd TPog Yroroyiopdg TG dvoong
To TOVE Kot gtvor peyoAvtepn and v F,
apov F, =p,A, F, =p,Axaip,>p, .
H ovvictopévn 6Aov Tov dSuvape®mv mTov aoKel To VYPO GTO GTEPED elvat
Aomov:

F=F,-F,

1 F=(p,-p)A=pg(h,-h)A
y F=pg Ah,

6mov h =h, - h, = dyog otepeon

p = TLUKVOTNTA VYPOV.
Teld: F=eV (7.17)

H oyéon (7.17) deiyver ot

H ocvoviotapévn oOvapn eaptator amwd 10 €101KO Papog Tov vYPov Kol
omo Tov 6yKo Tov PuBiopévov oTepE0D.

Eneidnn F €xgl 9Opa Tpog T0. TAV®, OVOLAGTIKE V@6 A, Kl ETOPEVOC:
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A=eV (7.18)

Av Aafovpe voyn 6tL 0 dykog V tov Pubiocuévov otepeov eivar 1010¢ pe
TOV OVTIGTOLYO TOV VYPOV oL ekToTilEL, 1 oyéon (7.18) umopet va ypaget:

A=B’ (7.19)

o6mov B = Bdpog Tov EKTOTIGUEVOL VLYPOV.
H oyéon (7.19) exppdlet v apyn Tov Apyuqon:

“Ka0e copa mov Bpickeran o€ vypo wov npepei o&yetor ovvau ion
1e 1o Bapog Tov VYPovL oL ekTOTILEL”.

H apyum dotdmmon e opyng tov Apyunon nrov:

“Ka0e sopa mov podileton o€ vypd ydver amé to fapog Tov 1660 660
givan To Bapog Tov vypov mov gktomiler”. Eivar pavepd 61t o1 500 dotumd-
GELG TNG aPYNG EVOL 1G0SVVAES, APOD TO GMUA “YAveL fapog” akpipdg Ady®
™mg Gveomng.

H dvoon epgaviCetan gite 1o copa eivar fubiopévo oAdKANPO 6TO VYPO
glte éva P€Pog Tov, UE pio Tpodmohecn OU®G: TPETEL 1] KATAOTEPT] ETLPAVELL
TOV 6TEPEOV Vu PpéyxeTan amd To vypo. Av avTo o€ GLUPAIVEL KOl TO GTEPED
aKOLUTA 6T fAoT TOL doyElov, N GVVIGTAUEVN SVVaAUN amd TO VYPO EXEL POPA
TPOG T KAT® (Ba T Aéyaple KATMGN) KOt TO GTEPED GLPMYVETUL TPOG T KATM.

(o)

(5 ) (®)
Ewova 7. 24: Ileipopotiki erai@svon g apyis Tov Apypion
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0O Quyég ko n avoen: Xy swova 7.24 mapovsialovtol 4 mwelpdpoTo

emoANBgvoNG TG OPYNG TOV ApPYLUnon.

* Xy ewova 7.24(a) 1 péPfdog d€xetar avoon amd To vEPO Kol avTamodidet
pe ton dvvaun avtiBemng eopdg (dpdon-avtidopacn). H wwoppomio Tov {o-
Y00 YOAdEL, ENEDN TO VYPO epovileTan “Papvtepo”. AS 1o orepTodue Aiyo...

* Zanv ewova 7.24(B) o Luydc i1oopponovce mpv TomofeToovue To Heyd-
A0 TOTAPL UE TO VEPO KAT® amd TO0 cMduo. Metd tn fubiorn Tov cdpatog
670 vepd 0 {uyog KAvel TPOG TO PEPOG TV GTAOUDV.

Amopia: Av poléyovue ato HiKpo moTHpl T0 VEPO TOV EKTOTIOTNKE OO TH]
L0011 T00 oTEPEOD, OO0 UTOPODGOLE VA TO YPHOLUOTOIGOVUE (KO TTWG;),
VIO, VO OTTOKOTOGTOOEL 1] 160ppOoTTio a10 (00,

* Yy ewdva 7.24(y) Ppickovpe pior omdvTnon oty amopio mov EKQOPa-
otnke. 'Eyete dAAn AOon va mpoteivere;

* Xy ewova 7.24(8) mpoonabobpe va emBePardoovpe 6Tt 1 dvwon cm-
LOTOG 160VTOL [E TO PApog Tov ekTomilopevov vypov. H dvmon Ppioke-
Tal amd T dapopd A =B - B', 6mov B, B” 10 Bdpoc Tov cmdpatog otov
0€pal Kot 6To vEPS OVTIGTOLYOL.

Avtd To dVo Papn Ppickovion pe ) PorBeta Luyov pe ehatnpro. To Pa-
POG TOL EKTOTILOUEVOL VYPOD LETPLETOL LE TO SUVOUOUETPIKO JuYo.

APXIMHAHY (287-212 n.X.): EAAnvag paOnuorikog,
PLOIKOG KO UNYaVIKOS Tov &lnoe otig 2vpakovaes. Oswm-
PEITAL G 0 UEYAADTEPOS DETIKOG EMIOTHUOVOS THS APYOIOTH-
706, ZNUOVTIKOTEPES TPOTPOPES TOV NTAV:
— Arnéoderle mwadg to mnAiKo Tov UNKOVE KGOE TEPLPEPEIOG
TPOS TH OIGUETPO THG elvar aTafepo Ko (oo e T=3,14156...
Bpnke, emions, g oyéoeig yio. Tov vwoA0YIGUO TOV OYKOD
KO TS OMKHE ETLPAVELOS OAWY TWV YVDOTOV YEWUETPIKDV
OYNUGTOV (CQOIPAS, KOAIVOPOU KTA.). Xe avToV amodidetar n ppaon: "un
1ov T0VS KDKAOVG Tapatte", mov amndOvve oe Pwuoio otpoticddty ET0LU0 Vo,
T0V OVALGPEL, eV EADVE YEWUETPIKO TPOPANUG GTHV GLLLO.
— Ilpoadiopiae tn pvon Kai TOV TOTO Y10, THY AVOGI TOD OEYOVTOL TO. GTEPEQ.
UEGO, TTOL PEVOTAL.
— Emivonoe molAés amAés unyavés (LoyAovg, Tpoyaldic KTA) yio, t uetaxivion
OWUATWV e ueYaio fapog. Eire ty ppdon "Aog pot mwo otw kai Ty yav Kiva-
ow" (daae pov, ontaodn, uépog va atafo koi Oa petoxivijow ™ yn). Ot pyo-
VIKES KO OTCTIKES ETTIVONOELS TOV (TAPaPOLIKG. KATOTTPA. K. 4.) allomoinOnray
070 TO GTOA0 TV ZVPaKova@V ato 01eTl ToAgUo ue Tovg Pouaiovs. Tov ovvo-
oevel n 1otopixn ppaon "Edpnka”, n omoio axoiovOnoe th dokiuoaio wov tov
eméfale o foaidiag IEpwvag, o omoiog tov (tnoe va eAsy&el T yvno1oTyTo. Tov
OTEUUOTOS TOV, XWPIS va. mpokalécel (uid o’ avto. O Apyaiong avorxaioye
TOYOIO - EVA EKOVE TO UTAVIO TOD - TH AVGH TOD TPOLINUaToS avtiAoufavoue-
VOGS THV GVWal] TOV VEPOD aT0 GWIUC TOV. 10 TOPOTAV® PHUC OKODGTHKE GOV
KPADYH OO TOV EQPEVPETH, TOV ETPEYE UE QOOULAIO. TTEPIFOAN GTOVS IPOUOVS
TV 2vparovoav Opiopfoloyavag. PHUES....
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Epyootnpuoxi npétacn: Xe epyactiplo Quoeikng HETPLETAL TELPOLLOL-
TIKA 1] TUKVOTNTO 6TEPEOL PapvTEPOL Omd TO VEPD, £101KA HETAALOL (TT.Y.
LoAUPOOL) Kal VYPOD (TT.). OWOTVEDUATOC). XPTGLULOTOLOVVTOL O OVOAVTL-
K0¢ Quyog g ewovag 6.24(B).

Metpiétan to fépog B, Tov poAdBoov 6Tov aépa Kot To avTiGTOL(0 TOV
B, 010 vepo. Eyovpe:

B, =pgV
A, =B, -B,=p,gV.

(py, P, OL TOKVOTNTEG LOADPOOL Kol VEPOD avTioTOL().
B _p
B.-B p,

AoV 1 mokvotnta P, tov vepov etvan yvmor (tivakog 6.1), vroloyi-
fovpe v mokvotta P, tov poivpdov.

Metpiétar 10 Papog B; tov id1ov koppatiod oto owonmvevpa. H véa

Bpioxovpe:

dvoon A, etvat: A,=B,-B;=p,gV,
P; = TUKVOTNTO OLVOTTVEDLOTOG. ApaL:
B, _p
B,-B; ps

Topa EEpovpe v ToKVOTNTO P; TOL HOADPOOV, dpo Ppickovue TV
avVTiGTOLYT P;3 TOV OWVOTTVEDLOTOC.

2nuciwon: Ti kavooue, ov to oTePeo gival eEAappOTEPO Ao TO VYPO (TT.X.
peALo¢ kot vepo), Mropodue va altomornoovue t péBodo TS avewengs, wov
TEPLYPAYOUE VIO TO UOAVSOO, HUOVO OV TO OWUO. TOD EXEL TVKVOTHTO. UIKPOTE-
pn amo 1o vepo "ovvodevetar” aro Pobioua oro KGO0 e OPKETO UEYOAD-
TEPT TOKVOTHTO. O TO VYPO (T.). PEALOG - notvfoog). Ymowialeare yrati; H
oladikacio ivat, TPa, TLO YPOVOLOpPo. Kol 1] TEPLYPOPT] THS TOPAAEITETAL.

H avoon kot n whevon: Znpovtikd poro yio T opdom TG Gvoong £xet
n 6éon tov onpeiov epappoyng ts. To onueio avtd Aéyetol KEVTPO Avmong
Kot glvar 1o (u) oty ewdva 7.22. Exeivo mov £xel onuocio lval 1 GYETIKN
0éon TV Kévipov Bapovg (K) Kot avooemg (u).

Avtd ta 000 KEVTIPO GLUTITTOVY, LOVO OV TO GO Eival OpoYEVEG (€xel
OMA. mavTov Vv 10t TokvotnTa). ['a va gvtomicovpe avtd to dvo onueia,
Boudpoocte Ot

To kévtpo Bdpovg vmoroyiletar eumelpikd, OT®MG cL{NTHCALE GTNV AVTi-
oToLyn evotnTo.

To xévtpo dvmong Pploketat, av pavtactovpe 0Tt 61N B€om tov Pubiopé-
VoL 6TEPEOD (1] TUNUATOG TOV) £YOVLLE VYPO, GOV AVTO GTO 0010 £xEl PuOioTEL.
Tote, 10 KEVTIPO Gvedong eivatl To KEVTIPO PAPOvg avToh TOL VYPOY.

Eme1dn ot 0o duvapelg (Bapog kot dvaon) ivol avtippomeg kat icov pé-
POV (0POV TO GTEPED LGOPPOTEL), Ol TEPUTTMGELS Elvar dVO0:

* Na £yovv 1010 popéa, omdTE dEV LILAPYEL GLVOAIKA POTTY].

* Na égovv mapdAiniovg popelg, dmote oynuatilovv to yvwotd (evyog
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dvvapewv. To coua, TOTE, TEPIGTPEPETAL KOL TO EPMOTNHO EIVOL OV VT M
TEPIGTPOPT] 00N YEL GE AMOKATAGTOGT) IGOPPOTIAG 1) GE OVUTPOTN.

Ewéva 7.25: IThevon whoiov (ev6Tadng 1coppomio)

Ag mapatnproovpe To TA0I0 oTNV €1KOVA 7.25, T0 0010 EMTALEL GTO VEPO.
21 6éom woppomiag To PApog Kat 1 dveoon gival avtifeteg Suvauelg TV o
popéa o glvar 0 AZovog GLUUUETPIOG TOL TAOTIOV. AV TO TAOI0 TAPOVGIAGEL
pkpn KAion, to Bépog kot 1 dvmon arotelody (gbyog duvauemy. H porn tov
Cetryoug (ag BupmBovpe v avtictoyn Tapdypago... )

Ewéva 7.26: ITievon covidag (aotadns wooppomia)

Bonbd oto va Eavayvpicel To TAoio oty apyikn BEon Tov.

INa v E6AvN cavida g ekovag 7.26, Oumg,  e£EMEN eivan StapOPETIKT.
H cavida Pubiletor Kotd pikpd TUALLO TOL OYKOL TNG GTO VEPO Kol YU aVTO TO
KEVTPO avmong (u) eivat apketd Yaunrotepo anod 1o kévipo Papoug (k). Xtny
Ay 0éon o {evyog TV B, A ONUIOVPYEL POTT) TOV AVOTPETEL TV GAVIOM.
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2N VOO YIKY ovo@EéPeTaL To peTdkevtpo (M), mov gival to onpeio Toung
00 QOPE®V: TOL POPLX TG AVMONG Kol TOV AEOVA GUUUETPLOG TOV GTEPEOV.

Tevuai ovvOKn guoTdO10Gg oty Thevon: Kabe mheobuevo Ppioketon
o€ €voTad1 1oPPOTIN, OTAV TO LETAKEVTPO TOL EIVOL TTLO YNAG OO TO KEVTPO
Bapovg Tov.

Xmv avoon otnpiletal 6elpd epaproy®y OT®G N Kivnon tov vofpuyiny,
o1 TAMTEG 0eEUUEVES, 1 KIVIOT) KOL 1) NPEIN TV Yopldv ot 0dAacoa.

Yopootatikoi vworoyiopoi: Opoyevéc copa X {uyilel otov aépa B,
=40p, péoa oto vepo B, =35,3p kot péca o€ dyvoeto vypo B; =36,25p.
No v7ToA0YIGTOVV 01 TUKVOTNTES TOV GTEPEOD KOl TOV AYVAOGTOL VYPOU.

Avon:

To Bépog B, 1oovton pe

B, =g V=p,gV ()

(p; = mokvotnTa otepeod Kot V o dyKkog tov). H dwapopd A, = B, - B,
ekQpalel TNV Avoon LEGH GTO VEPO KaL:

A =p,gV 2
, 100 K9
P, = TOKVOTNTA TOV VEPOL = 107 —..
m
Amo6 116 oyéoelg (1) ko (2) mpokdmet:
Bho B
A, p, Bi-B,
apo = B,
p P1 = P2 B,-B, g
: kg 40p kg
Bpickovpe: =10° =——=8510—,
p 5 P1 m’ 4,7p e

H évoon A,, e€dALov, Tov GOUATOG GTO AyVOGTO VYPO gival:

B
A, =B, -B;=pgV =p,g—-,

Py
S A, = BiPs
Py
n B,-B; = Blp3
Py
B,-B
KoL TEAKEL: Py = Mpl.
Bl
40-36,25
Bpiokovpe: Ps M-%lok—% = 797,8k—gs.
40p m m
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7.7 AgpooTUTIKI] KO OTHLOCQPULPIKY] TTigon

Ot apyéc mov avaeéptnkav oty Yopootatiky 1oyhovV Kol Yio To aépLal,
eKToc amd Vv oxéon (7.4). Aev umopodpe, dNAad, vo JUAGLLE Yol TETOL0G LLop-
QNG petaPorn g mieong e T0 VYOG, A TUPOLLLE TO TPAUYUOTA WUE TN GEIPA:
Ta aépro aokobV mieon yia Tovg id100Vg AOYoLS e T VYPA.

Y¢ KotdoToon Npepiag ackovv Ticon Aoy® Tov fdapovg Tovg.

Y& KaTAOoTOO KIV61|G AGKOVY TTIEST] 6TA TOLYMUATA EENNTING TOV GV-
YKPOUGE®Y TOV HOPIMV TOVS IE VTA.

Tomiko deiypa agpiov eival 0 ATHOGPALPIKOG AEPAG O 000G, OTMC EldaLE
otV § 7.2, ackel TNV ATHOCQAUPIKY TTiEoT).

Ewova 7.27: Mlpoceyyilovrog To meipapa Toricelli

Evangelista TORRICELLI (1608-1647): Italdg

QLOo1KOG, rodntne tov Ialilaiov. Emivonoe meipoua. yio.

TN HETPNON THG ATHUOGPAIPIKNG Tieans e T ponbeia

OTHANG VIPOPYDPOV. X VTO GTHPIYTHKE N AEITOVPYIO. TWV

KUPLOTEPWYV TOTMV UOVOUETPWY KAl Bopouetpwy. Melé-

THOE TN OLVOUIKY TV PEVGTOV Kol OlaTOTWwae Qedpiua

VIO THY TOYVTHTA EKPOIIS LOOVIKODV DYPOV a0 doyela. Ilpoteive epopuoyés
paciouéves ato Oecdpnua Bernoulli.

O Toricelli (1643) acyoAnOnKe GUGTNUOTIKA [LE TN HETPNOT TG ATHLOG(OL-
pwng mieong. To meipapo Tpémet va yve mepinov Ommg deiyvel n ewkova 7.27.
O yvaAvog coAnvog pe punkog 90cm yéuoe pe kabapd vopapyvpo amol-
Aaypévo amo vypacio (ewova 7.27 1). O coinvag avamodoyvpictnke apod
KAEIOTNKE TO AVOIKTO GKPO TOL Kot PfubBicTnke 6€ ovOIKT AEKAVN YEUATN LE
vdpapyvpo (7.27 II). To cvotua 16oPPOTNGCE TEMK(A GTNV KOTAGTOGT TOV
detyvern ewova (7.27 1I).

T mpokvzTel amd to meipapo; Metd T pétpnon Tov vVyovg h mov amod-
KTNGE 1 GTHAT TOL VOPOPYVPOL, TO 0moio Ppébnke h = 76¢cm, umopodpe va
GUUTEPEVOVLE OTL 1] OTLOGPOLPIKY THECT) 1GOOLVALEL LLE TNV TTiEoT TOV O.oKEL
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ot Bdon e otAn Hg pe vyog 76cm. Apa: 1atm = 76cm Hg = 760mm Hg.
H povada 1mm Hg ovopdotnke tiuntkd Torr, ko, emopévms, slodystot véa
povada pétpnong g mieong o 1 Torr = 1 mm Hg.

TN 660V evorapépovtal yia amodgierg: Ag Buunbodue v apyn g
vdpootatikig: N mieon oty Pdon g otAng eivar p; = py, gh. 1o {610
op1lovTio entimedo oty eAeVOEPN ETPAVELD TOV VIPOAPYVPOL TNG AEKAVNG T
mieon tvon p, = p,. Apa p; = p, Kot

Po = Py gh (7.11)
, ) _ ar kg ..m
Av avticatooticovpe: py,= 13, GW = 13600?, = 105—2 ,
, kg ,.m
h=76cm=0,76m, Bpickovpe: p,= 13600 —-10—-0,76m
m S

kau p,= 1,033-10° % , (T Vv omoia eiyope avapépel oty § 7.2).

Yxkéyers kK oyéita yio to weipapa Toricelli

* Tldvo and ™ omAn Hg 610 coiva g ewkovag 7.27 111 avaypdeetor n
AEEN “KevE”. AvTo dgv glval amdAVTO GOGTO, APOL VILAPYOLV aTpol Hg.
‘Eva and ta mpocovta tov Hg, dpwc, eivar 6t 1 wieon mov ackovv ot
atuol Tov o€ ovvnoicuéveg Bepuokpacieg ivar TOAD HiKPY], LEXPL OLLE-
ntéa (o€ oyéon pe v Pa).

* H omAn Hg 610 cowinva, mov v ovoudlovpe Papoperpukiy, stvor idio
aveldpmra and v emedvelo BAong, amd T Lopen Kot amd TV KAion
oV cANVa (skova 7.28). H e&nynon elvar 6pota e oty mov Sdoape
Y10l TO VOPOGTUTIKO TAPGO0ED.

Ewova 7.28: To Oyog Tng fapopeTpikig 6Ting dev eanpedletor amé v
em@avero, g faong, amé ™ pope1 Kot amé TV KAion ToV GOAMVO.

Ebvroyn amopia: Iarti o Toricelli dovreye pe Hg kat Oyt pe vepo, mov eivar
KoL To eONVOTEPO KOl TO TO SLUOESOUEVO VYPO;
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k
(Xpnoworoujote ) ayéon (7.11) yia o vepé ue p =10° m—gs Ka1 fpeite 1o
vwog h mwov Bo. giye n otAn tov. Lyoiidote... )

7.8 H atpoc@aipikn mieon EAOTTOVETOL PE TO VYOG,

Eidape 611 ota vypd n mieon avEavetal pe 1o Bdog. Av to dovdue avti-
GTPOPA, M TECT TOVG UEIDOVETOL OO TOV TLVOUEVA TTpOg TNV EAeVOEP emPE-
vew. Exel, opwmg, n petafoln axoiovbodoe gvbeia ypappn 6to Stdypappio
mieong - Pabovg (ewova 7.5).

Kat oty atpdceaipa ) wieon elattdvetat amd tn Bdorn g aéplog oTNANG
(8d0poc) mpog Ta hvew. Movo mov Tdpa N LeTAPOAN divel KAPTVOAN GTO 016~
ypappa mtieonc (p) - byoug (h). Avtd cvpPaivel, emeldn n ToKVOTNTO TOL OEPOL
dev eivar otabepn pe Ty avénen Tov BVYoLS, aeob EAaTTOVETAL, 060 avePai-
voupe. Xta vypd, avtifeta, Oempnoape otabepr) mokvotnTo Yo A0 TO LYPO.
H petaforn g otpos@atpikng mtieong pe 1o Hiyog paivetat otny ewova 7.29.

Ewéva 7.29: Metafoin TG 0TROGQYUIPIKIG TiEGG ILE TO VYOS

H gldttmon migong Kot TukvoTnTag ToL aépa, 0G0 YNAOTEP PPICKOUACTE,
€xel TOALEC YOPOKTNPIOTIKEC GLUVETELEG. BuunBOeite ekppdoelg dmwg avTéC:

“Eyel kapdiondOela Kot d0ev TpEMEL va LEVEL GE PEPT LLE UEYAAO LYOLE-
tp0.”

“Kabag avepaivape otov [Mapvacsco, fovimcay to a@Tid pov.”

“H opetfacio ota [paidio, Téve omd Kamolo vyouUeTpo, YiveTol eEoatpeTikd
EMIMOV Y10l TOV OpYOVIGUO.”

A&iler va avapepBolv Ayeg omd TIG YOPAUKTNPLOTIKEG EQAPUOYES TNG OlE-
POGTATIKNG:
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To iwotpikd mEcONETPO
(ewc. 7.30). A&womoteitan yio ™
HETPNON TNG APTNPLAKNG VTEP-
mieong (6mwg oYoMAGOUE KOt
Y Tov aépo 6T ghaoTikd). O
aepoBdhapoc Tomobeteitat oTa-
Oepd oto Ppoayiova Tov yEPLOV
(aprotepov, mote vo eEetdleTan
aptnpio Kovid oty Kopdid).
Me 10 ovumieot X yepilovpe
ToV agpobalapo £mc 6tov 1 wie-
O VO UNV EMTPETEL GTO GPLYLO
Vo 0KOOYETOL GTOV KOPTO TOV Ewéva 7.30: To wtpikéd mecdpetpo
YEPLOV. Aparpovpe, Hetd, aépa
pe ToAD pkpo pubud pe m Pondela tov ceiktpa. Kanow otiypr axovye-
TOL TAAL O GOVYUOC, KO, TOTE, LETPALE TNV apTNPLOK] Tigon pe ) Pondela
otAng Hg. Aéue 6t petprioape m “peydin” mieon, mov Oa mpémetl va sivar
10 - 12 cm Hg ywa toug véoug kan 14 -15 cm Hg yia tovg peoniikes. Av cuve-
yioovpe TV aeaipeon Tov aépa, 0 GELYUOG KATod otiyun “Eovoydvetor”. H
Tieon OV PETPAUE TOPA, 1 “YounAn”, Aéyetal kot wieon kapdudg. O eumept-

KOG TOTTOG Y10 TN HeYGAN p Ko TN k) migon glvar: P, = p”&—;k" +1cmHg.

Av dev poxvyel T€T010 (EVYApt TIHDV, I0MG TPETEL VO GUUPBOVAELTOVLE Y10~

0. (Extoc av uetpnOnkoue e otiyun vTePEVIOTHS 1 abDTVIOS 1§ DOTEPO. QO
wolvpayia).

To crpdwvt (ewdvo 7.31): Xpnowomoteitar yio pe-
TOYYIOELS UKPDOV TOCOTHTAOV VYPOV. AV TO YeUICOLE
pe vypod amd doyeio kol KAgicovpe He TO OGKTVAO TO
TOV® GVOLYLLO, TOPATNPOVUE LIKPT TTMOGT TNG OTAOUNC,
Kol pHetd m expon otopotd. Avtd onpaiver 6t 1o vYPod
OTOUATNOE VO TEPTEL, OTAV 1] GUVIGTAUEVT] T®V OLVALE-
v &ywve ion pe undév. Ot duvauelg eivat: to fapog g
oTNANG, M SOVOUN ad TNV OTHOCQULPIKY TEST P; Kol
N avticTolyr amd TV TS P, TOL TOYIOEVUEVOD AEPA.

Av mate yo avaivon aipatog, Oa dsite to pikpopfio-
AGYO va ToToBETEL [lE GLPMVL 6€ YVOAVT TAGKA AlYO amd
TO Qo TOV G0G apaipese. AvoryokAeivovtog T0 OV
axpo puOuilel v mocoTNTO TOL VYPOL WOV B€AEL. To
ClLPMVL, TOTE, AEYETUL GTAYOVOLETPO.

Ewoéva 7.31: To crpdvi
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O cipovag (ewkova 7.32): Me av-
TOV pUmopollE vo HeTayyloovle peyo-
AOTEPEC TOGOTNTEG LYPOV O’ OTL UE TO
ClLPOVL. ZTO GlpOVa, OU®G, TPEMEL VoL
wponynOel tpafnyuo tov aépa pe ToO
otoua. ‘Yotepa Oha e&ehiocoovtal opa-
M. H ekpor| cuveyileton £mg 6Tov ot i~
€015 0TO OVATATO GNUEID TOV COANVO
yivouv icec. Oco péet 10 vypd, TO VYOG
h, otov Tpopodotn T peyardvel, dpa n
wieon omd apletepd (p, - €h,) pikpaiver.
2uyypoveg pikpaivel to vyog h, otov
vrodoyéa Y, dpa n mieon amd de&id (p,
- €h,) peyorover. Kamowa otryun ot dvo
MECELS YivovTol {0€G KOl 1] EKPOT| GTO-
potd. Ewéva 7.32: O cipovog

H wtpucn} oOpryya (swdva 7.33): Ag unv avopé-
POLLLE TOV YPNGLUOTOLEITAL, EMELDN KATOLOL POPOV-
vron to “toumpota”! Iavimg, To avéBacpa Tov ep-
Borov divel 61€€0d0 6To dAvpEVO aépa va. KivnOel
pog T0 Tve. OG0 PEYOADVEL O OYKOC TOV, LIKPOL-
VEL M wieom Kot 1o VYPO enmeereitat avePdlovtog
otédOun tov. To avtifeto yiveror oto KaTEPAcLA TOV
euporov.

Ewoéva 7.33: H wtpikn)
ovpryya

O mopooPeotipog (ekodva 7.34): O TOTOG TNC £1-
KOVOG YPNOLOTOLEITAL GE KAEIGTOVG YDPOLGS (Tt
avtokivnta KTA.). Mg andTopo KTOTNUO 6TO KAAVU-
po K avoiyel to otopo g ldAng pe 610&eid10 tov
avOpaka oe peydan mieon. To vypd, cuvnbmg dtdiv-
Lo aAatovyo, EKGeevoovileTat pe Loper] AERAG.

Ewéva 7.34: O mvopocsPeotiipag
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‘Opyavo péTpnong TG GEPOCTUTIKNG TIESNS

H oepootatikn mieon, yevikd, PLETPETOL LE TO. pavopeTpa (sikdvo 7.35),
Ta omoia SloKpivovTal G€ dLO TLTOVC:

Ewova 7.35: Avorytod Kor KAEGTO pavopeTpo.

* Y10 avortkTa pavopetpa (k. 7.35 a): To devtepO GoKELOG EIval AVOIKTO
(To TPMOTO £TCL KL OAM®MG EIVaL), VIO VO EIGAYETOL TO 0EPLO TOL o pede-
moovpe. H dtapopd micong p, - p,» kdva 7.35, (p, =1 tigomn oL agpiov
KOl P, = ATHOGQALPIKY Ttieon) toovtan pe Vv mtieon (eh,) g oting Hg
vyoug h, kot €181K00 Papovg €.

* Tra kherotd pavopetpa (eik. 7.35pB): To devtepo okéhog eivarl KAEIGTO KoL ™
mieomn mhve and ™ ot)An Hg 6e anto sivon apeintéa (“kevo’). Todpon mieon
Pa TOL 0gpiov perpiéton amevbeiog pe To Vyog h, g otAng Hg (pa = €h,).

Ed1kd yio v atpocpaipikn wieon ypnoponoobvtot to fapopeTpa.
Baoilovtat og 0o puebddovg:
® Y10 gueon pérpnon: Ta PapdpeTpa avTod TOL THTOV AEITOVPYOVV OTMG
Kot ta povopetpa. Basilovral atov vopapyvpo. Ta mo cuvnbicuéva gi-
vau 1o Papdpetpo Fortin kot o oupovoedég, ewova, 7.36 (o) kat (B). To
TPHOTO potalet va givor o ToAOTAOKO oo TO
GAlo, oAl €xet éva peydAo TheovEKkTna: O
OTAEL EVKOAN KOTA TN LETAPOPA, OTMG PAE-
TETE KO OO TNV KATOUGKELT] TOL.
o Ytnv éupeon pérpnon: Ta Papopetpa ovton
TOL TOTOV UETPAVE TNV ATULOCPOIPIKN TTiEoT
Ao T OTOTEAEGLOTA TNG O€ gvaicOnTa LAL-
kd. Etvon to petarika Bapopetpa kot sivot
ehappd (Aeimer Topa o "Papvg” HE) kot gv-
petaxivnta (ewova 7.37). H atpoceoipkn
mieon peTpETol omd TNV TOPOUOPP®CT GE
KOTAAANAO LETOAALKA ELAGLLOTOL.

Ewéva 7.36: Bapopetpa
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Ewéva 7.37: Ao kan pop @i} svovnOiopévov fapopetpov

Yty ewova 7.37(a) eaivetatl to PapopeTpo 6mms to PAETOVE EEMTEPIKAL.
Yty ewova 7.37(B) éxovpe "avoitel" to dpyavo kot oty 7.37 (y) @aiveton
OTAOTOEVT 1] ECAOTEPIKY| O1ATAEN TOV.

Me katdAAnAn enéktocn 10 LETUAMKO PapdueTpo umopet va yivel fapo-
YPAQPOg (apod 0 devtepo ovvhetiko pag AEEns givou "ypdpog”, mepiuévovue
KOTOYPOPH TV UETPHOEDV KATOV o€ xopti, oe gily xtl.). Topa égovpe Kot
TOUTTOVO TTOV TTEPIGTPEPETAL JLE MPOAOYLOKO UNYOVIGUO KOl KAADTTETOL EEWOTE-
PIKd 0md POALO YOPTIOL 6TO 0Toio avaypdpovtal NUEPES kal dpeg. Olha avtd
paivovtal otnv gwova 7.38.

Ewéva 7.38: Bapoypdgog
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Mopadsrypo: Aepdotato £yl suvorké 6yko V = 60m>. To wepipin-
po poli pe to egoptipate £xovv Bapog 750p. O agpoddarapog wepréyer
vOPoyovo. Ot cVVONKEg Eivar TETOLES, DOGTE 0L TVKVOTITES VOPOYOVOL
Kot aépa va givor 0,09 ko 1,3 (o70 S.L1.). Mg mowa dvvapn avoy@veTon
70 0EPOCTUTO;

Avon.
H avoyotikn dvvaun F divetor amd ) oyéon:
F=A-B,
OOV A=p,gV
(p, = mukvoTTa VIPOYOVOL Kot B, T0 Bdpog Twv e€aptnudtav).
Apa: F=p,gV - (py,g8V + B)).
Telucd: F=(p,-pn)gV - B..

Bpiokovpe F=1, 21k—%-10m2-60m3 -7,5N =718,5N.
m S

k
(H povédo mokvotnrag oto S.I. eivon —% kar 1p=10"kp = 102N)).
m

g Avvovpe aoKNGES OTATIKNG TOV PEVSTOV: Ontwg paivetal omd
TO ADUEVO TTOPASETYLLATO, TTOV TPONYNONKAY, VTAPYOVV dVDO YEVIKES KOTN-
yopleg AOKNGEMV GTATIKNG TOV PEVOTMOV:

e Ackioeig Paoiopéves otig méoers: 'Exovv og factcd dedopévo 1 {n-
TOVUEVO TNV VOPOGTUTIKY 1 TV OEPOCTOTIKN TIECT. LTV TPDT TEPINT®-
o1 dovAgvovpe pe ™ Oepeiddn e€lcmon TG VOPOCTOTIKAG KoL TNV PN
tov Pascal. Xt devtepn nepintmon a&lomolovpe To StdypapLpio. LeTaBoANg
NG ATULOGEAIPIKNG Ttieon Le To Vyog, kat To meipapa tov Toricelli.

e Ackioelg faciopéveg oTig dvvapels: Edd kuplapyodv n apyn tov
Apyipuidn (Yo TEPTTMGELS GTEPEOD PEGO GE PEVGTO) KOl Ol SUVALELS GTO
mAevpikd Toyydpota. H o cuvnbiocuévn popon ackncemy givatl autn Tov
"pawvouevou Bapovc" otepeod péca o pevatd. Tote Bupduacte 6TLM dvo-
on &ival 1 dapopd Tov PAPovg Tov GTEPE0D EEM A TO PEVGTO KAl UEGH
6’ avTo.

7.9 1d0vikG Ko TPAYROATIKA PEVOTA

XTI TPONYOVUEVEG TTAPAYPAPOVS LEAETICAE TN OTATIKN TOV PEVCTOV.
Orav ta vypd Bewpovvrtal akivnta (Yo To aéplo TETO0 TEPITTOOT SV VITAP-
YEL TAPA LOVO GTO OOAVTO PUNOEV TV BEPLOKPACIDV), OE LOG ATOTYOAEL GL-
VI0mG TO EPOTNUA: “CUUTEPLPEPETAL WOAVIKA TO PEVLGTO 1 OYL;”. Yhpyovv,
OpmC, pawvdpevo 6mov 1o epdTNUa (NTd ardvtnon. [davikd vypda Bsmpov-
vTol eKetval Yo To ool UTOpOovLE Vo dEXTOVLE:

o)) TOAD [KPN CUUTIEGTHTNTA.
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B) apentéec duvapelg emaeng AvALESH GTO VYPO KOL GTO GTEPED LE TO
01010 YEITOVEDOLV (SVVANELS GUVAPELAG).

Y) amovcia Suvape®V OVAIESH OTA LLOPLE, TOV VYPOL (OVVANELS CVVOYNG).
d) amovcia KGO avtioTaong KTl TIC KIVIGELG TTOV YivovTol LEGO GE AVTA.
€) otabepn ovoTaoN TG KIvovpevng nalag Tovg.

o1) éEMheym oTpoPilev Katd TNV Kivnor Toug.

Onwg AEmovuE, Ao TIG TAPATAVE® 1O1OTNTEG LOVO O TPELS TPMOTES (0, P, ¥)

avaQEPOVTAL GTNV MNPELLia TOL VYPOU.

Eivour mopdletyn to ot dev eAéyyoue avtég TIc 1010THTES (G TP, Of-
WPWOVTAS TO DYPO 100VIKO OTA DOPOTTUTIKG PALVOUEVA. OEV ELYOE T OVVOI-
T0TNTO. VO 0vopePBodue 0TO TPLYOEIVES PAIVOLEVO, TO OTOI0 OPEIAETOL OTIG
OVVOUEIS GVVOYNG KOl GOVOPELAS. A TEPIOPIaTODUE TTHY JIEVKPIVION OTI
0popa 1o avlopunto avéfaco. vepod amod to doyeio ae TOAD AemTo owAnva.
mov Pobileton kataxipvpa oe avtov. Koi 0t1 t0 avéfaoo tov vepov amo Tig
PILEC TV YUTAOV 0Ta TTLO YNAG, OIUELR TOVS OTOTEAEL TH OHUAVTIKOTEPT] OTO-
0€1EN OTOD TOV PATVOUEVOD.

7.10 Avvapiki 16avIKA@V vy pav

7.10.1 Pon xon wapoyn)

Otav éva pgvotd Kiveital, Aépe OTL vITApPYEL Por)
KOl TO PELOTO amoteAel wedio pofg. H pon pmopel va
glvar povipun (1 otpwt), O6TOV M TOYXVTNTO TOV HOPi-
oV o€ KaBe onpeio eivar whvto 101 (d€V EVVOODLLE Kot
movTo 101a). Av g cupfaivel avtd, LWAGLE Yo 6TPO-
Prrc@dn (1 TopP@dn) pon. H perémn g kivnong tov
VYPOL JEVKOADVETOL, OV DEMPNGOVE TIG YPORNES
pong. v swdva 7.39, w.y., PAETOVUE TIG YPOUUES
PONG Yy 500 VYPE SAPOPETIKOD YPDUOTOC TOV OEV
avapelyvoovtat (Gviky pLehdvn kot vepo). Ewova 7.39: Tpappéc

ponNg Yo 6vo VYpa

Ewéva 7.40: To yvootod pog porot TG ETOIPEiaG DOPELONG
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"Exovpe ovvnbicet va pAGpe yio KOTavaAmorn veEpOy Kat, PUGIKA, OVOL-
eepopacte otov Oyko. Eival 1o péyebog mov petpd to “podot” g etoupeiog
vopevong (EYAAITT yio tnv Attikn) (ewdva 7.40).

Onwg &yovpe e€nynoet, OUMOC, 6To KEP. 5, TOALEG POPES XPEOLONOOTE TO
pLOUd petaforng kamowov peyébovg. Tta Oépato Tov culinTaue avaEepOLLa-
61€ 610 pLOUO pe Tov omoio yivetat n por| Tov vypov. [1dceg popég de dromi-
GTMGOLE OTL “1) poT) €lvar peyddn” 1 6Tt “Ue To GTayovOuUeTpo Pyaivel To vepod
oand ™ PBpdon”! To péyeBog mov ekppdlel to pvOUd peTafoing Tov dyKov
vypov glvar N wapoyn [1:

M=— (7.11)

V = 6yKog vYpov oL TEPUGE amd i S10TOUT COAN VA GE XPOVO t.

Ilpocéyovue:
m3

H napoyn exepdletar ce — (ot0 S.1.).
S

H oyéon (7.11) propel va ypaget:

M=A"v (7.12)

(&govtog voyn 6t V = Al ko £ =1 vy éva Tunqpa vypov pe gpPadov
v

Baong A kat unkog £).
Onwg paivetar amd ) oyéon (7.12), 6tov 1 pon yivetar pe otabepn mapo-
M, ewova 7.41, umopovpe va ypayoupE:
I1,=I1,

1 A, = A, (7.13)

Ewéva 7.41: Ponj pe otabepi mapoyn
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H oyéon (7.13) ekppdlel 10 vOpo TG GLVEXELOGS Kol £YEL LEYAAN oNHOGio
Y0l TNV KOTOVOUN T®V TOYVTNTM®V GE GOANVA TUYOI0L GYNLLOTOG.

Ag OounBotvue: 1166eC POPEC AVAYKOGTKALE VO, LELWGOLLLE TO GVOLY LN
TOL COANVA TOTIGROTOG (TELOVTOC [LE T OAYTLAM), Y10 VO, Byaivel To vepo
UE LeYOADTEPT) TAYOTNTOL

7.10.2 O Noépog tov Bernoulli kot epappoyés Tov

Me 10 vopo ¢ ovvéyelog vroroyilovpe TV TaydINTO 6€ KAbe onueio
VYPOY, OV LETPNCOVLE TN STOUN A TOV GOAVO TOV AVTIGTOLXEL GTO oNUELO.
"Exovpe, opmg, mopapernoet 1o facicd uéyedog yo T GUUTEPLPOPE TV PEL-
oToOV: TNV Tieon. Emyepovpe 000 melpdpato SiepeuvnTiKd.

Heipapa 1o

Yta onpeio 1 kot 2 Tov coAva pe vepd mov péet, elkova 7.42, 6OV Ot d10-
TOPEG €lval SLPOPETIKES, GLVIEOVTAL VO COANVAKLO LE TO AAAL GKPOL TOVG
BuBiopéva oe motnpia pe vepd. To amotélecpa QaiveTol oTnV EIKOVA.

Ewoéva 7.42: Ilepopatikn empPefoioon tov vépov Bernoulli

To Yvyog Tov vepov oto 00 cwAnvakia dev eivat to ido. To peyaidtepo
Vyog 610 coAnvakt I deiyvel 6t 1 Tigon oto onueio 1 givor pukpdtepN amwd
v avtiotoyn oto onueio 2 (p, < p,). Xto onueio 1, dOpwg, Eyovpe peyaAvTe-
pN TOYOTNTO PONG OO CLTHV GTO 2, POV GTO TPAOTO onpeio 1 datoun eivon
HIKpOTEPN.

Youmépaopa: Xe vyYpd OV PEEL LEGO GE CMANVA, 1] TECT TOL EMKPATEL
o€ onpeio Tov pevoTol eival LKpN eKEL TOL M TOYVTNTO TOL VYPOL Elval pe-
YOAN (ko avtiotpoga). Tnv mieon avty, oTig ENdUEVES TAPAYPAPOLS, Oa TNV
ovopdlovpe 6TATIKY.
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Meipopa 20

2y ewdvo, 7.43 emavolapBEveTol TO TPOTYOOUUEVO TEIPOLL Y10 GOANVOL
og mAdyla 0éom. Emdimén pag sivat, topa, va dodue v exidpacn Tov Hyoug
omo eninedo avapopdg (1.y. To £30.(0og) 6T GTUTIKY TIECT] TOV VYPOD.

Ewéva 7.43: Enidpoon Tov VYovg 6T1) 6TUTIKY Tigon 6€ onpeio vypov

2topotdpe T por ToL VYPOL KAEIVOVTOG TO deELO GKPO TOV COANVO LLE TV
oAdun. BAémovpe 6Tt Ta Hyn TOL VEPOV GTOL GOANVAKLL EIVOL SLOLPOPETIKCL.
Exei mov to vyog amd 10 £d0pog givar pikpo (onueio A) n otaTikn Tigon gival
peYaAn. Av o coAvag otpagel oty opildvtia Bomn Kot aprcovpe eAevBepn
T pon, PAémovpe, OTmG Kol 6To 10 meipopa, LeEYAAN GTATIKN TiEom ekl TOL 1
TayvnTo stvan pikpn. Ot migoeig Onaadn ota A, I eivar ioeg, evd 6to B, 6mov
€YOvE HeyaAOTEPT) TAXDTNTA, 1] GTATIKN TEST £lval LKpOTEPN).

O cvVdVAGUOG TV TEWPAUATOV E081EE OTL:

"H otatikn wicon o€ onpueio gival peyarvtepn, 6Toy 1 ToaOTNTA TOV
VYPoY 6€ aVTO Eivan pikpoTeP (neYarVTEPT draToun) 1) 6Tav To onueio
givor yopnrotepo vyopeTpka'.

AcyoinOnfkape, ooy, pe tpio €i0n TEce®V Yo KabBe pon vypov ce Gm-
AV TVYeioV GYNUOTOG Kot TTAGY10:

Tn ototikn wicon p,, mov epeavileTar aveldptnTa amd T0 oV T0 VYPO
Kvettan ) Oyt EppaviCetar og 6Aovg toug coinveg, optlovtiong kot TAGY1ovG.

Tn dvvapkn wigon, Tov oPeiletal TNV TOYVTNTO TOV PEVSTOV GTO €&e-

talopevo onpeio Kot ekPpaletat amd T oyéon: ps= % pv’ (p = TLKVOTNT).

Tnv vyopeTpukn mieon, mov oyetiletal pe 1o Vyog h tov onueiov and
Kdmoto eninedo avapopds. Epeaviletar o coinveg torodetnévoug mAdyia,
omote OAN TO, oMpEin Tov O Ppiokovtal 6To id10 Vyog. Yroloyiletal amd

oxéon: p, = pgh.
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O Bernoulli anédei&e Bewpntikd Kol TEPOUATIKA OTL TO AOPOICHO TOV TPL-
oV mécenv gival otabepod:

P+ % pv’ + pgh = cta. (7.14)

H oyéon (7.14) eivar yvoot) og vépog Tov Bernoulli. (H Oewpnrtikny amnod-
de1én Paciletar ot dwwtpnon g evépyetog). O vOUOC 1oyDeL Yo Ao Ta
WOVIKG pEVOTA Kol EYEL TOALEC EVOLOPEPOVGES EPAPLOYES, TPOUKTIKEG KOl TE-
XVOLOYIKEG.

* Makpud and “kévrpeg”. Ot yvootol avtayoviopol [e ta ovtokivita &i-

Vot £T01 Kt 0AM®G ETKIVOLVOL Kot OvVeTITPEMTOL. AEITE KOt TNV 0lepOdLVaL-
KN TAELPA Tove. Otav ToL AV TOKIVITO TPEYOLY TOPAAANAN KOl GE UIKPT|
amootaon petadd Tovg EAkovtal, Kot ametheitol TAdylo cuykpovon. O aé-
POG OVALEGO GTO AVTOKIVITO KIVEITOL e PEYOADTEPT TOYLTNTO OO TOV
aépa oTLg eEMTEPIKES TAEVPES TOV. ALTO GupPaivel, EmEd 1 dloToun GTOV
EVOLAUEGO YDPO givar LKPOTEPT), KoL ETOUEVOG, IOYVEL O VOLOG TG GUVE-
yewoc. H vyopetpucn migon givar idia 6 GAOLG TOVG YDPOVG YOP® 0o TO!

avtokivnta. Ao ™ oxéon (7.14) mpoxvmtet: p,+ % pv’= o10d.

Apa oTOV EVOLAUESO YDPO, OTOL 1 dVVOLIKT TiEoT gival peyolvtepn,
£YOVLLE LKPOTEPT OTOTIKY Tieon p,. Emopévac, n mieon eEmtepikd givan
peyoivtepn kot m0el to Eva avtokivnto TPog T0 GAAO...

To 1010 arvdpevo mapatnpeitat, 6Tav To CVTOKIVNTO Kiveitol pe peydan
ToOTNTO GTNV aPLeTEPT) APida TG BVIKNG 0000, KOVTH GTOV TPOGTUTEVTIKO
TOiY0 amd UTETOV.

* Ymapyetr o 6€1pd omd GUOKELEG KO UNYOVILOTO TOV OTOi®V 1 Agl-
tovpyio Paciletal oto vopo Bernoulli. To kowvé yvdpiopa 6L0V avT@V
givar 0TL OnuIovPyoVuE peydin TayvTNTO PELVOTOV EKEL TOV BEIovNE
HIKPY] GTOTIKN 7TiEoT Ko, avTiOET, PIKp] TOYOVTNTO Y10 peYdAn 6T0-
TIKN 7igon.

Xy ekto&gvon aepiov, OM®G, M.Y., 6TO ADYVO

Bunsen (cvokevn opota pe to yKalakio, KOV

7.44(a), EMOUDKOVUE PEYAAN TAYVTNTO TNV ££000

oamd 10 puKpd aKpoPLGLo. ‘Yotepa, GLmG, TO 0EPLO

odnyeital og ydOpo PEYUADTEPNC OLOTOUNG, LUKPOi-

VELT] TOYOTNTO TOV KOl LEYAADVEL 1] GTOTIKT TTES.

To vypaéplo pmopei, £161, va. el6xmPel GTOV OTHO-

oOUPIKO 0£PO GTO YMOPO ToL cwANva. E&dAlov,

EMTPEMEL GTOV 0EPA VO, EIGYMPEL amd TV TEPLOYN

OKPOPLGIOL GTN GLOKELY], OPOV eKel N TTieo™ TOV

vypaepiov sivor pkpn. To petypa ovaeAiéystat omd

owkn pog enépfBacn (omipto, avantipag) Kol Ael-  Ewovae 7.44 (a): Avyvog
Tovpyel OOT OPA KPOTE 1 TALPOYT TOL VYPOEPIOL. Bunsen
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210Vg E0EPIOTNPES YO YDPOLS Guvadpoicemv, OT®G T.Y. AVTOV TOL AE®PO-
peiov, ewova 7.44(B), vrapyetl yovi pe oTEVOOT, Yio VO TEPVE O 0EPOG LE
peydaAn toayvtnta. H ototwkn migon exel pukpaivel Kot 1 vwomieorn mov on-
Hlovpyeital EVVOEL TNV AvapPOENCT GEPA AO TO YMPO TV EXPATOV. (A
TPOGECOVUE IO, TOPOUOLA TEEPITTWOT. TO. EIOIKG, “KoméAa ~ mov tomobetodvrar
OTIC Kamvoooyouvs, yio, va. “tpofider " 1o t{axt koldtepa,).

Ewévo 7.44 (P): EEaeprotiipog o€ Aew@opeio

T'o v extdéEevom vYp®V (Kot LEAGTO [LE TN LOPPT CUYKEVTIPOTIKNG OEGUNC)
Bonba mavta kémoto pedpa a€pa, TOL dNUOVPYOVLE LE THEST). XTOVE YEKO-
GTNPES, T.X., EOVA 7.44 (y) N peydin taydTNTO TOL 0EPO. OVTIGTOLKEL o8 Ui~
KkpN mieon (Lupdtepn amd TV atpoc@atptkny). To vypod, mov dExeTaL EMPA-
VELOKA TNV OTUOGQUPIKT TiEoT], avaykdleTol va avEBEL 6TO COANVAKL KOt Vo,
dlookopmicTtel £E® oTOV 0éPO.

Ewéva 7.44 (y) Yekaotiipog

To id10 akp1Pag yivetar otov e€oepmTNPO (KOPUTIPATEP) TOV CLTOKIVI|TOV
gwova 7.44 (5). H pnyovn tpafd aépa mpog o KATm, 6T OTEVMOOT 1 TOYL-
TO 0TOV €€0EPMTNPA LEYOAMVEL Kol 1 Tieon pikpaivel. T'iveton pikpotepn
amo v aTpoc@atptkn Kot fonda  Beviivn, mov Ppicketal og aTpoG@ApKI
mieon, va avapuydei pe tov aépa. Akorovdei n avaeieén Tov peiypatog.

291



KEDAAAIO 7°  PEYXITA
- SUVUPIKT TOV PEVGTAV -

INo meplocdtepeg TeXVIKEG AETTOUEPELEG OL EVOLOPEPOLEVOL OG piEovy i
potid oty ewova 7.44 (€) 1... ag pOTHCOLV TOV TEYVIKO TOL cuvepyeiov!

Ewoéva 7.44 (6, €): H apyn Aertovpyiog kar n drdtaln otov eEuepoTipa
(Kapmpatép) GUTOKIVIITOV

*"E£000¢ vypov amd wieupiko dvorypa: Osdpnpa Toricelli

Ocov apopd Tig deEupeveg HEYAANS Y®-
PNTIKOTNTAG UTOPOVLE VO, OEXTOVE OTL, EVAD
T0 VYPO péet amd PIKPO Gvoryua, 1 ELevBepn
EMPAVELNL LEVEL Y10 KATTO10 XpOVO aKivnT).
H deéapevn oty ewcdva 7.45 sivor delypa
povo pog térotag mapadoyns. E&etalovpe
to, onpeto 1 xon 2.

Ynueio 1: Xtotikn migon ion pe v
OTHLOGQOLPIKT: Po=P,

Avvapukn mtieon apeintéa (v, = 0): p;=0
Ywyouetpikn migon: P,=p gh.

Ewéva 7.45: T v emPepai-
Xnpeio 2: Zratikn wigon {omn, eniong, pe  won Tov Bewpipatog Toricelli

TNV ATULOCQUPIKN: P’y = Py
Avvopiky| wieon: ps = % pv’
Ywyouetpikn wigon undév (h = 0): p, =0.

Epappolovpe to Bedpnua Bernoulli:
Pot Ps+ P, =P D5+ D,
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M pa+0+p'gh=pa+%pvz+0-
Terucd:

v=/2gh (7.15)

H oyéon (7.15) exppalet to Osdpnpua Toricelli: “H taydtnta pe v omoio
PEEL 10aVIKO VYPO6 Vyovug h amd pkpd avovypa peyaing oeCopeviig eivan ion
pe v TaydTNTO EAEV0EPNC TTMOGNG Pag PaLaS TOV VYPOL 0T To id10 Vyos”.

Ag oyoldacovpe pe e€nynon: Ty kova 7.46 PAérovue tpia mTopo-
delypata epapuoyne tov Bewpnuartog Toricelli. Atttoloyodpe 6ca PAEmoL-
ue Baocilopevor oe Bewpnuata mov peretioape tpodéceata (Toricelli) kot
TaAdTEPA (SLOTNPNONG OPUNG KOl EVEPYELNG).

Ewévo 7.46: MMapadciypata epappoyngs tov Ocmpiportog Toricelli

Mopaderypo ovVOHIKNG 10UVIKOD PEVGTOV: LOAVIS TAPOYNS PLOL-
KOV agpiov £yeL TNy apyn s eyKatdotaong dwdperpo 10mm ko 6Ty
€(6000 omTIo0 dANETPO SMm. Av 1| TaYOTNTO EIGAYOYNG TOV GEPiOV
OTNV OKIOKN £YKoTdoToon sivor 25 m/s va BpeBodv: a) woon civar N
TOYVTNTO EKPONGS TOV aePiov aTd TNV TOPAYOYT|, B) TN €ivar n Tapoyn
TOV PUGIKOV UEPiOV, ¥) 6E T6GO YPOHVO N KuTEVaA®OoN @TaveL To 1 m’.
Adon:

o) Ao v eicmon cuvéyelag Exovpe Av; = A,0,, 6oV A, A, 01 S10TONEG
2
ota 00 onueia mov pog evdlagépovy, kar A = i’ = nZ

(r = axtiva Kot = SIIUETPO COANVA).
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Apo: m—v, = —

2
Tehwa: v, =v, [i] :

m (5mm |’
Bpiokovue: v, =25—-|——|=6,25m/s.
p He. v, [10mm ] /

B)II= Ay = Ay,
, 7’
Apa I1= Tll)l.
Bpiokovpe:

(5mm)° __m _3,14-25 m m®
M=314—/,.25—="""_"".10"°m* 25— 490-10°—.

4 S 4 S S

V V
II=—, Gpat=—
Y) O o -

3
Teha: t= Ls =~ 2040s >~ 34min .,

490-105527

IoOg Mvovpe 06KNGELS OVVOULKTG LOUVIKAV PEVOTAOV: & OAEG TIC
MEPUTTAOCELS ACGKNGEDV TOV QPOPOVV T1 SVVOULKY] TOV WOOVIKOY PEVCTOV
Baciloépaote og dvo vOUoLC:

® GTO VONO TNG SLVEXELNG: Me avTdV UTOPOVLE VAL GUYKPIVOVLE TIg
TOYOTNTEG TOV PEVGTOV GE dVO oNUein Pe SLUPOPETIKY] SLOTOUT COAVA.

e 70 vopo tov Bernoulli: H 106tnto 10V oMK®V TEGEWDY GE OA0, TOL OT)-
peial 10avikov peuatol Hag divel oyéon amd Ty omoio, fpickovue to (NTov-
pevo péyebog. Aev mpémetl var Egxvape OTL AmTAOTOMUEVT LOPPT TOV VOOV
Bernoulli givat 1o Osmpnpa Toricelli.

7.11 Avvopiki) pn WOVIKQOV (TPAYRATIKOV) PEVCTOV

2mnv wponyobuevn mapdypa@o 7.10 avTipetonicaple To pELSTE MG WOOVIKH
KOl T1 poT Tovg o¢ otp®th. Kot ot 800 mapadoyég 1oybovv og apketég oAld
Oyl 6€ OAEC TIG EPOAPLOYEG dUVOLIKTG peLGT®V. Exovpe mopaieiyel £mg tdpa
TIC OUVALLELS TTOL OLGKOVV TO LOPLOL TOL PELGTOV HETAED TOVG KO TIC OVVALELS
7OV 0&yETOL KAOE KIvoOpEVO cdua LEGH 6TO PEVGTA. MnVv Eeyvipe 6Tt wldpe
Y10 GYETIKT KIvnoM TOV pELGTOD MG TPOG TO GTEPED.
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7.11.1 Ecotepukn Tpifn - IEDOeg

Ag QOvTOOTOOE U0 EKTETOUEVT TOGOTNTO VYPOV UETAED dVO 0plOVTI®mV
TAOKOV. AlaAéyovpe VYPO ToybppevoTo (HEM, YAvkepivn KTA.) TO omoio va
péetl dvokora (kova 7.47a). ETyelpodpie vo LETOKIVIGOVE TNV TAV®D TAGKOL
pog ta 0e&ld Kot viwBovpe kdmolo avtiotoon oty tpoondfeld poc. Aegyo-
LOGTE OTL TO VYPO amoteAeitan amd moAD pHikpd opboydvia Tufpato, To omoia
LITOPOVUE VO TO. OE®PGOVLE Y10l TN HEAETT OGS G AVTOVOLLQ.

Ewova 7.47: Tt perétn e eo0TEPKNG TPIPS 6TA VYPE

To v Tunpa Tov VYPOV, AomdV, ackel otV Thve TAdKko TP T, avtip-
pomn tng TtayvTNTAS TS H avtidpaon g T, elvar o dHvoun oto avdtepo
TUAUO e opa Ttpog Ta. 0e&ld, 1 omoio To Pondd va kvnBel akorovbdvTog
v Tove TAdka. To apéome KoTmTePo TUNUA Tov VYPo¥ aokel tpin T, oto
TUALA TOVO od oVTO K.0.K.

Anpovpyeitat, Aoimdv, Lo KoTaotaon 6mov KEbe TUa TOL pEVGTOV On-
Hovpyel SUGKOALEG GTO OUECHS AVATEPO TOL KOl GLYYXPOVOG Ponbiétar amd
avto va kvnbel. H taydtra peidveton amd oTp®Lo 6€ GTPOLLO TPOS TO. KATM
Kot To povo onpeio Tov givar akivnto gival avtd Tov Ppickovial o€ emaEn
pe v axivnm katm Tidka. H katavoun tov toyuttov dexouacte 0Tl eival
ovt) g ewovog 7.47 (B).

ITepapatikd amodetcvoetal 6tt, yio vo cuveyilel n méveo TAdKa pe otobe-
pn TavTTO L, TPETEL v acknBel Svvaun F ion pe ) cvvorikn tpifnq T mov
ovamTOGGETOL OVAUESO GTO, LETOKIVOOUEVO GTPOUATO. (AC okepToduE: Yia
00, TaL DTTOLOLTTO. TTPWUOTO. VTGPYEL OPAoT - OVTIOpaon Tov fpiokovial uéoa.
070 VYPO, EKTOS OO TO, ODO OKPALA, OVOTEPO KOI KOTWTEPO, OOV 1 UIA OPQ.
EVTOG KO ) GAAN eKTOGS vYpoD, oti¢ whakes). H tpipn T:
® amodEIKVOETOL OVAAOYT) TNG EMPAVELNG A TOV TAUKDV.
® mOodEIKVOETOL AVAAOYT) TNG LETOPOANG TNG TOYVTNTOG TOV VYPOV OV LOVA-

da vyovc. (Ed®d 1 petaforn gival: Av =v - 0 =v kot 10 Hyog h).

e cfoptdTal amo T eHGT TOL VYPOL.
H oyéon mov cuykevipdvel TIg S10TICTOGEIS QVTEG EivaL:

T = nAE (7.17)
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Omov: 1 = ovvteresTS TPIPNS 1 EMOES TOV VYPOD, TOL EKTOC OO TN
@oon emmpealetor amd ) Beppokpacio kot amd TG TVXOV CALOLOGELS TOV
VYPOL.

Movéda tov 1 oto S.I. gtvor to 1ﬁ [1’1 lN—f] [To yvoor povada sivor
m-s

10 1poise =10* % kot o dekapoise =10 poise = 1%.

210 MmavTikd Tov avToKviToL Kuplapyel n povado Engler. Ta Engler
(E) ovvdéovtar e o poise (n) cOUQ®VA LE TNV EUTEPIKT GYEOT:

lOOE=7,24E-%.

p
271g mpodiaypopés twv limavtikwv Bo dovue ta elng: Pevototnto:
15W/50. (To "W" anuaiver Winter - yeiuawvag).
Aliler va potnoovue T onuaivovy o1 THES OVTES Kol va. ovapwthBodue
VLOTL 1] TN TOV OVTIGTOLYEL GTO YEIUMVA EIVOL IKPOTEPY).

H tp1n mov aokel o vypd 610 6TEPED TTOV KIveital PLEGO o€ aVTO eE0PTA-
TOL KoL 07T T LOPPT) TOV GTEPEOV. L€ U0 GQaipa TT.Y. 1 TP gival:

T=6znnrv (7.18)

OOV T Kol L = 1 aKTiva Kol 1 ToyVTNTO TG ceaipag avtictoryo (VOpog
Stokes).

Ag mepapaticrovue: Bpiokovpe KAmolo yodAvo cowlnvo uikovg Im
unrog. Tov yepiCovpe pe Aadt kovlivag. Tlaipvovpe por Pikprn HETOAAKN
ocoaipa kol TV aenvovue ehevfepn oy emedvelo Tov Aadtov. [lpocé-
YOULE OTL, EVD OTNV apyn KAVEL ETTOLVOLEVN Kivnon, petd cuveyilel va
TEPTEL OHOAA. BVUONOOTE TOLES SVVALEIS EVEPYOVV BTNV GOAIPOL:

- t0 Bapog g B.
- M dvoon A and to vypo.
-n TP T amd To vypo.

O1 dvo TpdTeg dev emnpedlovial, PLGIKA, Ao TNV TOYLTNTA, EVO 1) TPi-
T akolovbei ™ oyéon (7.18). Tig oyedialovue kot eEnyodue yioti, TeAKd,
£yovpe opoAn Kivnon.
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H gootepukn Tpifn ko n TopPadong por)

Ewéva 7.48: Katavopn ToyvtiToVv 6€ 6TpOT pon

Ol eMATOGELS TNE EGMTEPIKNG TPPNG TN SOUOPPOOT TNG PONG Elvat Giple-
0€G. X1 6TPMTI} pon dexOuacTe OTL KAOE TUNLO PEVGTOV EXEL TN LOPOT PAE-
Bag Kot 6TL 1 LOPPN TOV YPOUUMV PONG ELVOL GUILETPIKN.

Ag... meprovtohoynoovpe: To kv-

KLOQOPIKO dikTLO TOL OVOpOTIVOV Op-

YOVIGLOO OTOTEAEITOL OO «KCMOANVEGY

HE GUVOAIKO UNKoG... 96000km!. To aipo

Ta&10eveL amd TNV Kopold UE TIG apTn-

pieg Kot mpog v Kapdd e Tig AEPEC.

AKOUO O EVIVTOGIOKO €ivol TO TTAG

avTopd o aipa 6To vopo g fapvtnTog

To somTepIKé KKho@opkd  Le TN Pondeta g kapdibg, Tov dovAedet

nog dikTvo GOV aVTAid.

Ag d0VLE TNV KOTAVOUN TOV TAYLTHTO®V GTN GTPMTH pon, EKOVa, 7.48 Kot
OGS AVTETOTILEL TO VYPO GE GTPWTY| POT) TAL GTEPEA (TAAKA KOl GPaipa) TOV
Bpiokovtal péca ae avto, ewdva 7.49. Eivar pavepd 61t ota onpeio [ A pe
TN [P S10TOopn TNG PONG 1) TOYLTNTO Elval 1 HeYaADTEPT, VG oTa A, B
deYOUACTE TPOUKTIKA iom e undév (onueio ovakomng).

Ewéva 7.49: Zrpoti po] YOp® 0mé TAAKE KoL 6Qaipa
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Av106 T0 povTélo pmopel iomg va “otabel” yio pkpég TayHTNTES TOL LYPOV,
EVD o€ peyoiutepeg potdlel eEompaypotikd. Av 1 ceaipa, m.y., TEPICTPEPE-
TaL, OMUOVPYEITAL 1 KATOVOUT TOV TOYVTHTMOV TOV KUAOUEVOL TPOXOL (KEP.
5), ka1 n tayvTe oto I elvarl peyaivtepn and v avrtictoryn oto A (Boun-
Ogite: oto [ épovpe GOpoicpa dHo TaYVTATOV, EVEO 6TO A TN S10POPE TOVG).
Apa: vy > v, Kat, cOUE®va pe To vopo Bernoulli, pr < p,. 10 KOTO HEPOG TNG
GQAIPOC VILAPYEL, AOUTOV, LEYUADTEPT| TTEST] OO TO TAV®, KoL 1) SLpOPa. TTie-
ong dNUovpYEl LV TPOG TO TAV®, TOL AEYETOL dOVVANIKT dveon A. [To
KAt 00 [Log omacyoAGEL APKETA 1) SOVOUN QVTH.

"Eyxovpe, opmg, kot dAdeg e&elifels. Adym g mAPOLGING TG ECMTEPIKNG
TPPNG o1 TavTNTEG OV gival OGO TIg TEPIUEVOVE OALG LKpOTEPES. AgV gival,
AOWOV, OPKETN 1N TN TOVG, MGTE VO, GLVEYLGTEL 1 pony. ToTE, TO LYPSO AVAdL-
TAGVETOL Kol amooTdTol oTpoPiiog. O otpofilicpodg elvar éva and ta yopo-
KTNPLOTIKA TNG TVPPMIOVG PoNig, 1) 0Tola, Y1’ 0vTd, AEyETOL Kot 6TPOPLAMONC.
To vroLoma YOPAKTNPIGTIKA TNG PONG ALTNG Elval:
® 1 tayVINTO o€ KAOe onpeio petafdAieTon pe o xpovo.
® 1] KOTOVOUT TOV TOYLTHTOV GE GOANVA OELYVEL ATOTOUN LETAPOAN GTOL AKPOL
Kol 600V 6TafepOTNTA YOP® amd TOV AEOVA TOL COANVAL.
® KOs oTpdPirog eivar KAEIGTN “KOUTOAN.

H wpaypatikn pof) yopw amd TAdko kot opaipa eaivetat oty ewovo, 7.50.

)
(o)

Ewéva 7.50: Mpaypatikn pon yOp® and mhakae kot cpaipa

Hapdaoctypo dSvvaptkig Tpaypatikod vypov: Xeaipa amwod périvpoo
(p, = 11300kg/m’) pe axtive r = 2mm amokTd, TEMKE, 0prax (6Tade-
p1n) TayvTnTe v = 15cm/s, av a@edei erev0epn o€ mA VPPELGTO VYPO
TokvoTNTAG P, = 800kg/m>. Na vroroyiotei 0 cvvreleoTiig 1EDS0VG TOV
vypo? (g = 10m/s’).

Avon:

21N 6eaipa aoKoLVTL 01 NG SUVALELS:

- 10 Bépog g B=p,gV = % nr’p,g (6ykog ceaipog: V= % nr)

-1 Gvoon arnd To vYpd A=p,gV = g nrp,g

- 1 ecoTePk PPN T=61nrv (tHmog Stokers).
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Otav n oepaipa TacEL 6TV 0pLaKT) ToYLTNTO, Exovpe: XF=0,

B-A-T=0
| %anplg -%nrsng -6mnrv = 0.
= r2
Telwa: n= EM
9 )
5 (11300-800) <. (2.10°m)’ \s
Bpiokovpe n=—- — =0,56—.
. 0,15™ L
s

7.11.2 Po1] mpaypatikod pEVGTOL 6€ COANVO

Yy ewova, 7.51 eaiveral odraén pe v omoia Tapakoiovbovue tn pon
oV VYPOV. Av 1 TPog ta. 0eE1d fpHon elval KAEIGTN KOl KPOTHCOVLE GTOOEPT|
T otdOun ot defapevi), £xovpe EKONAMGN VOPOCTATIKOV PALVOUEVOL. Apa,
GULPMOVA LE TNV OpYN TOV CLYKOWVOVOOVI®OV doyeimv 1 eAevbepn empdvela
glvat 670 1010 VYOG 0T de&APEVN KOl GTOVS TPELG KOTOKOPVPOLS GMOANVEC.

Ewova 7.51: Avdraln yio tnv Topakorovdnon g pors vypov

Avotyovpe v pog ta de€ld Ppdom, dote va dnpovpyndet pon otabepnic,
pikpne mapoyns. [Hopoatnpodpe 6Tt 660 AmTOUOKPLVOUNGTE amd TN OeEuEVT,
HiKpaivel 1 6ToTikn Ttieom. Av av&NoovpEe LAAGT TV TOpoYN, N SL0POPA GTIG
OTOTIKEG TECELS peyaAdveL. H oxéon mov cuvdéel ) dapopd mtieong p, - p, 6€
dvo onpeia 1 ko 2 mov anéyovv opildvrtia Katd £ oe GOANVO aKTivag T givat:

8n/Il

P; - P, R (7.18)
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OTOoVL: IT = mopoyn
n = GVVTELECTNG 1EDO0VG
n=73,14,

H oyéon (7.18) elvar pa popen| tov vopov Poiseuille.
Ag avapwtnfodue: T 0o couPei, av kdmolog oplldvTiog coAvag gival
OVOIKTOG GTOL dVO AKPOL;

7.11.3 H avtictacn Tov aépa

AvTioTOOY OOKEITAL, YEVIKA, 0O PEVGTO € 0TIONTOTE PpiokeTon péca
o€ VT, apkel vo £YEL OLOPOPETIKI] TOYVTNTO 0.0 TO PEVSTO. E101Kd Yo
TOV 0P, 1) OVTIOTOON GUUUETEXEL GUOVTIKG GT1 GLUTEPLPOPE KEOe Kivn-
7oV péca 6° avtov. ‘Exyovue mhpel, K1OAQG, pia “yedorn” oty mopdypopo Tov
avaeépetal 6to Bapog. Exel avaeépOnke 011 | mopovoia g avtictaong ogv
EMUTPEMEL GE OAL TOL GOWUOTO VAL PTAVOLY GLYYPOVAOS GTO £00POG (EVD EYOVV
apebel amd To 1d10 Hyog).

Ewéva 7.52: KaOévag vor@0er v avrictoon Tov aépa pe S10QopETIKO TPOTO

O modnAdng ko o melodg TG ewkovag 7.52 vidbBouv évtova Vv avtictaon
TOV aépa Kal, 0 OeVTEPOG OMMG PaiveTal, TOAMTMPEITUL TEPIGGOTEPO. Mia
TPMOTN eKTiunomn eivat 6Tl aVTO 0PEIAETAL GTN UEYAAN TOYOTNTA TOV OVELOV
KOl 6TN OXETIKA pikpr| (Ko pdAiota avtifetng popdg) otkn Tov.

Ewéva 7.53: Te ) pérpnon g avrictoong Tov aépa

300



KED®AAAIO 7° PEYXITA
- JUVUULKTY] TOV PEVGTAV -

Me 1 ovoKev TG EIKOVOC 7.53 UTOpPOVUE VO LETPALE TNV AVTIGTOON
oV aépa KAt and ddpopeg cuvlnkes. H pétpnon g avtictaong T, elvar
€0KOAN, aPov € Kabe mePInT®oT 1600TOL LE TNV £VOELEN TOV SVVAUOUETPOL
(mpocé€te ) ddtaln kot eénynote yloti).

Heipapa 1o

Me ) Bonfeta tov puontpa @ pvBuifovpe v TayvTNTA L TOV CEPiov.
To copo X givor tavta to i610. [Tapatnpodpe 6Tt 6 TOAD PKPEG T OTNTEG M
avtiotaon gival avaAoyn g TaydTNTOC, EVM GE LEYOAVTEPEG TILEG 1) OVTIGTO-
o &ivat avdioyn Tov v’

2ounépacua: n avtictaon T, eivar avédroyn Tov TETPAYOVOL TNG TAY V-
TNTOG TOV agpiov.

Ieipapa 20

Kpatdpe otabepn v TodTnTa pong Tov aépa. XpnoLonotoVUe GOUTO
pe 1010 oynua Kot VAKO oAAd e S1opopeTikn HETmmKN empdvela A. (Efvain
UTPOGTIVY emmipavela KOOETN ot dievbuven g ToyvTNTOG).

2ovurépocua: n avriotaon T, eivar avadroyn TG HETOTIKNG EMLPAVELNS
A.

Meipapa 3o

Awmpovue otabepn v ToOTNTO TOL AEPIOV KOL TN UETOTIKY ETLPG-
VELO, OALG EMAEYOVLE GOUATO LLE JLAPOPETIKO Gyno (tov omicBiov Tunpa-
TOG TOVG).

2ounépacua: To cynpa Tov owicOov TERpATOS EMNPEAlEL TNV TIUN TG
avtictaong T,.

Ieipapa 40

Kpatdpe 6ia ta dAlo otabepd (TaydTnTo 0€piov v, HETOTIKY EMPAVELD,
GYNLO TOL COMOTOG) KOl 0AAALOVIE TV TUKVOTNTO P TOV OEPIOV.

2vurépocua: n avrictaon T givor avdroyn Tng TVKVOTNTOS P TOV O.€-
piov.

Olo o TOpamdve GUUTEPACLATO CYETIKE LLE TV OVTIGTACT 001 YOUV 61N
oyéon:

T, =k Av? (7.19)

omov k = cuvTeAEOTIG OVTIOTOONC, OV €EAPTATOL OTO TO GYNLLO TOV M-
patog (kupimg Tov omichiov TUAUATOS TOV) Kot amd TV TUKVOTNTO
tov aepiov. H oyéon (7.19) woyvet kKo yio tov aépa.
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Ewoéva 7.54: O péirog Tov oyfpatog 6To omicOio Tufqpa yio TV avrictaocn
T0V 0£pO.

Yty ewdvo, 7.54 @aivetor  HEYAAN oNUOGIo TOL £€XEL TO GYNMUE. TOL OTi-
6010V TUNHOTOG COUATOV Y10 TNV avTioTAoT TOV 0€pa o€ avtd. (EmAéytnkay
COUOTA LLE (010 LETMTIKT EMPAVELDL).

Ewoéva 7.55: T'pappéc pofjg 6& aEPOSVVAIIKO GY1Lo.
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To tehevtaio oypa Tapovstalel oxeddv UNdeVIKN OvTIoTOON Kot AEyeTal
agPodVVAIIKO. (Tlpocélte Ty ouoloTnTa T0V Ue TO aVvTioToLyo TV Wapiav. H
pbon wavto Tpovoel... ). o To oYU dvTd GYESIAGTNKAY Ol YPOUUES PONG
otV swdva 7.55. Iapatpodpe 6Tt 10 oyfua ovtd amotedel Bedtioon Tov
ceapKov oynuatog g ewovag 7.50(P). A&ilel va mpocélovpe ™ Sapopd
GT0 GTPOPIMCUO TV VO COUATOV.

Ewéva 7.56: Mop@ég agpodvvapik®dV oynpuaTov

2y ewova 7.56, 1éhog, Bupilovpe TIg TUTIKEG HOPPES AEPOSVVOULIKMV
oYNUATOV Yo TI§ 000 deKaeTies - oTafUovg g avtokivnToftounyaviag: to
1910 (“ta mpodTo Ppata’) kot to 1960 (“n pueyddn éxkpnén topayoyng”). (Me
TNV EVKOIPLA, O ETLYEIPTGODUE UL UIKPH IOTOPLKI] OVOOPOUT. O GALES ODO Tre-
L0001 IGTOPIKIG TNUOTIOS Y10, TO QDTOKIVHTO NTAV: TO. TPATA YPOVIO, THS OEKOE-
tiag tov 70 ko n apyn e dexaetiog tov 90. Xty mpaty eiyoue v extivaln
TGS TUUNG TOV TETPEAGLOD. AVTH EPEPE OVAYKATTIKG TV GALOYI] VOOTPOTIOE OGOV
0POPC, KOTOATKEVES (EAAPPT, GUOCHOUOTO, Y10, LIKPOTEPH KOTOVAAWDGH KAVTIUOD).
2Tn dedtepn mEPIOAO EUPOVIGTHKOY TO KOTOAVTIKG OQDTOKIVHTO).

H avtictoon Tov 0£po KoL | TTOCN TOV GORATOV
e KaBe oo TOV TEPTEL GTOV AEPO OCKOVVTUL Ol TOPUKAT® TPELS OLVA-

HELG:
® 70 Bapoc tov B B=p, gV (p, = mukvotTnta cONLOTOC)
® 1 dvaoon A A=p, gV (p,= mokvotnta aépa)

e n avtiotaon T, T, = kAv”.

INo oyetikd ehappd cdpata 1 kivinon propei va e&elydel o€ opain. Avtd
ocupPaivet, enedn, evd ol duvapelg B, A givan otabepég, n avtictaon T, cuvé-
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YEWL LEAVETOL GTNV TPOTN QAon TG Kivnong. Kdmote, Aowmdv, av ot cuvon-
KEG TO EMITPEMOVY, UTOPEL VO OTAGOVLE GE GUVIGTAWEVT] KATOKOPLPT SOV
ion pe undév. Apa.:

B-A-T,=0

Av pahota Bewpricovpe apeAntéa v dvoon A (Adym g moAD KPS
TUKVOTNTOG TOL AEPQL), YPAPOLLE:

B-T,=0
1 mg-kAv’=0
Kot V= mg (7.20)
kA

Tote n v Aéyetar opikn 1] opt-
oK1 Toyvtnte. Ymotibetor OTL
v OAOL AVTA TTPETEL VO VILAPYOVY
ol KatdAAnieg mpoimobécelc. 1o
Bapd copa, av avtd apedel amnd
LKPE GYeTIKE VYN, Oev TpoAaPai-
vouv va cupfodv 6Aa avtd. 1da-
viko yuo tétoleg e€eritelg ivar to
ore&intmoto, ewova 7.57. H moAd
LEYAAT EMIQAVELD, TOL OVOLKTOV
oAe&inTOTOL OMUIOVPYEL WHEYAAN
avtiotaon T, kat, €161, TOAD Y-
yopo eEovdetepdvel To PAPOC TOV
OAEEIMTOTIOTY.

Ewoéva 7.57: H ntdon tov aregintmTov

7.11.4 H dvvopiki] Gveooen KoL 1 Kivie1) ToOV dEpoTAGVOV

Kémown elcaywywd otoreion yio T SUVOUIKY Gveor avaeéptnkay e
aQopun T opaipa Tov oy. 7.49. Exel pdvnie 6T opeiletal oe dtapopd Tieong
OVALEGO GTNV KATM KOl GTIV TAVEO ETLPAVELL TOL GTEPEOD.
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Vi

I

Ewova 7.58: Po) yOpm amd tnv ntépuya agpomwidvov

Xy ewova 7.58 @aivetor o emnpeacdc TG TTEPLYAG AEPOTACAVOD 0T
TIC SVO POEG:

*m otpot pon 7.58(1)

* 1 pon Moy tpdv, TV omoio ovopdcape Tpadn 7.58(1D).

H obvBeon tv dvo avtdv podv divel v ewova 7.58 (I11). Onwg fAénov-
LE, VTLAPYEL OPOIMUO YPOUUDY (LEYOAN SloToun) KAT® atd TNV TTEPLYA KOl
TOKVOUL YPOUU®V (Hikp1] dtatoun) v ard avtv. O VOLOG TG CUVEYELNG
TPOPAETEL LUKPN TOYOTNTO POTG KATM OO TNV TTEPVYO Kot UeYEAN TaydTNTo
whvo amd avtiv. O vouog tov Bernoulli 0dnyel oto cvunépacpa, tTeAKd, 0Tt
€yovpe peydin mieon KAT® amd TV TTEPLYN KOl HKP TAV® omd avtiv. H
dlopopd Tigong onpovpyet T duvapkn dvaoon A, gikova 7.59.

Ewoéva 7.59: H gpeavion g dvvapikig dvoong
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H dvvapukn dvoon A umopet va BewpnBei avtiotoryn g katakopveng 60-
vaung mov aokei 1o £dapog oe ampa. H avtiotaon T, eivat, eniong, avtictot-
M ue v pIn ota oteped. H ovvictapévn tov A, T,, dniadn n F, Aéyetan
aepodvvaun. H avtictaon T, oto kivntd, yevikd, Aéyetor kot omicOédkovca
Kot E0VOETEPDOVETAL OO TN SVVOLT TOV KIVNTHPO (TPOMGTIKY).

Ewova 7.60: ZTpatiodTIKO 0.£POTAAVO GTIC TPELS PAGELS TTN OGNS TOV

Xty gwova 7.60 €yovpe Kovovikn o (o), Tpooysiowon (B) kon amoyei-
®on (Y) oTpatieTikod aepomAdvov. o Tic SuVALELS TOV PaivovTol 0TI E1KO-
veg €yovpe panoet (K etvar n 6vvaun amd tov kivntipa). Ag aoyoindodpe
pe v opoAn xivnon tov agpomAdvov. H cuvictopévn tov dvvlpemv 6tov
a&ova kivnong kat 6Tov KAOETo 6g aTOV ivarl undév.

Opwovtia ton: K =T, Ko A=B
[Ipocyeimon: K+B,=T, (K=T,-B,) «xum A=B,
Amnoygioon: K=B,+T, Ko A=B,

[Hopatmpovpe 6t 6NV Tpocyeimwon N Tpowdntiky dvvaun K etvar pikpo-
TEPN amd TV avtioToyn oe opllovTio TTNoT. Apo, 0 KIVITNPOG TOTE VTOAEL-
Tovpyel (av €xel dHVO KIVNTHPES TO 0EPOTAAVO, AELTOVPYEL LOVO O £VOG).

Xmyv anoyeiowon n K givor peyoddtepn and v avtiotoyn oe oplovrtio
0éom. O xvnTpog Aettovpyel 6€ oplakd VYNAEG cuVONKEC.
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Ewéva 7.61: H wtiion Tov yopTaeTov

H agpodvvapikn kot ta "kovroopa'. Xty eikova 7.61 eaivetor 1 Kota-
VOUN TWV OLVALE®Y GTO YOPTAETO, TOL KOTA TO £010 “metdpe” v Kabopn
Agvtépa. Etvar povepd 0t mpowotikn dvvoun K eivar ) avtidpaon g dv-
vapng mov ackel 6motog yepiletar o oyowi. H dvvaun K eivor avtiBen g
avtioTaong, Kot 1o Bapog avtiBeTo TG SUVOUIKNG AVOONG.

Ag avapwtnBodue: Toti, 6tov vdpyel dnvola, TPEYEL O YEPIOTNG TOV
YOPTOETOV, Y10 VoL avOY®OEL 0 YopTaETAC;

Ilog AMvovpe ackioelg pe TpaypnoTikd pevotd: Ot 0oKNCES OVTEG
TEPIAAUBAVOLV TO 1EDIEG KOL TNV OVTIGTACT] TOV 0EPOL.

® AoKNGELg ne ecmTEPKN TPIP: Zuvnbmg apopovy TV Kivinomn ceai-
pog Léso o€ peuctod. ToTE ¥pNGILOTOI0VLE TO VOuo Tov Stokes. H kivnon
™m¢ opaipag kabopileTar amd ) oyéon TV duvapemv: Bapoc, dvwoon kot
avtiotaon. H doxnon Ba apopd, mavta, tv opain kivnon g oceaipag,
apo ZF=0. H oyéon avt pog onddé va Bpodue to {ntodpuevo péyebog.

® AOKNGEIS N OVTIoTOON TOV 0épa: XPNOLLOTOIOVUE TN GYECOM
T =kAv* xon eEetdlovpe T cLVONKN opoAng kiviong: ZF=0.

HMopaderypa Svvopkig TpaypoTikov agpiov: Avo cQarpiold, To £va
an6 Evlo (p, = 200kg/m’) kor To GAho amd cidnpo (p, = 7800kg/m°),
0QNVOVTAL GTOV UEPU U0 NEYAL0 VYOGS AV 1| OLANETPOS TOVGS Eivar 2¢cm,
va. BpeBovv ot oprakés TayvTNTES TOVG (0 6VVTELEGTIG avTioTaons K Yo
™ ogoipa sivan k = 1,21 kg/m°).

Avon:
Optloxn ToydINTO 0TOKTOVV o1 6paipes, 0tav: B = T, (T, = avtiotaon
aépa) M pgV=kAv.

onov V = gnr3 Ko A = 471’ 0 HYKOG KoL 1] LETOTIKT] EMPAVELD TNG
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4
cpaipac. Apo —nrspg = kdnr?v? Telké v = 9 .
8 3k
Bpiokovpe:
Mo v E0Awvn ceaipa:
20049 102m.10™ -
v = [ S 2,35
3.1,21-9 S
m

[Ma ) cepévia cpaipa:

78009 .102m.10™ -
v, = m e S_=10,5—.
31,21 -9 :

m

EPQTHXEIX - IPOBAHMATIXMOI - AXKHXEIX

(Ta. 1g wepimrcdoeig mov ypeidletor n T tov g ) ewpodue ion ue 10m/s’).

7.1

Aoyoln0scite pe 10 EPOTHROTO KO UE TOVS TPOPANUOATICROVG TOV

Ppiokovtar d10.6KOPTIGUEVA HEGH GTO KEIPEVO TOV KEQUAXTIOV.

7.2

7.3

7.4

308

No copninpm0oiv or TpoTdoels:

a: To vypd €ovv EAOCTIKOTNTA ............ , EVO T 0EPLAL EYOVV EAAGTIKO-
TNTO e KO e .

B: Avtng katePaivel oto 1010 PdOog ot Aipvn BovAlaypévng ko 06-
Mooo tov Zapwvikod. H migon mov déxeton elvon peyoivtepn ot
............. TOPA OTN .vvevveneeen . AVTO GUUPAIVEL, ETEWON N vovvveeeveene. TNG
Mpvng elvat ............. amo eketvn g Bdhoooas.

v: Xt VOPAVAIKE TEGTNPLO OCKOVUE ....eneeenee.. SOVOLT OTO ..eeeneeeee.
£UPoLo Kot ONOVPYOVLE ............. dvvaun OT0 ............. éupoho.

d: Xta onpeio 0o Evog COAVOS eival 6TEVOS, 1 TAXDTNTA EIVAL .............
KO 1] OTOTIKT THEDT ............. .

EvAvi) Kon peTaiMKi] c@aipa £govv iorwe axtiva. Av Tig PuBicere 610

VEPO MLOG TLGIVAGS, VO GUYKPIVETE TIS OVAGELS TOV O£YOVTUL.

IMAoio wAéer o€ TOTAUL KOl 6T GUVEXELN TTPOYWPE ot Odlacca,

o6mov ovveyilel To Ta&ior Tov. AéyeTan idro Avoen ota 6Vo vypd; Mg

eknyeite 10 Y€YOVOG 6TL OM0 EEELICOOVTOL OPOAG;



7.5

7.6

7.7

KED®AAAIO 7° PEYXITA
- JUVUULKTY] TOV PEVGTAV -

AwBéteTe KOG PLO TOV VTOTIOETAL OTL Eivan aonuévio. Emiong, £xe-
7€ ovvouopeTpo Kol motNpL pe vepd. Ilog Ba dwmeTOoeTe OTL TO
KOounpo gival yvioelo;

Oéhete v eAEYEETE AV KATOL0 peTal MK avTIKEIPEVO Eivan cvpmayég
1 Koiho (“koV10”). 'Exovtag duvapopneTpo Kol ToTipl pHe vepd mag
UTOPEITE VO EPYAOTEITE; AV SLUMIOTOGETE TNV VTUPEN KOWLOTNTOG,
g 0o vroloyicete TOV GyKO TNG;

ZopUTANPOOTE TO OTOLYELD TOV AEITOVV (TAVAES) OO TOV TOPUKAT®
mivaKo:

Yopo | Mala | Mrkog | [TAdtog | "Ywog | Atdpetpog | Axtiva | [Tukvotra | Eidwd

Paong | opaipag Bapog

g cm cm cm cm cm kg/m’ N/m’

156 1 2 10 = =

113 20 2,5 = =

114 - 11400 -

= 2 3 5 = 780

o> || w >

125 7,5 = 2500 =

7.8

7.9

IMoweg amod TIC TUPIKATO TPOTAGELS EIVOL GMOTES KL V10T

a: O moryodpdog popd TamovToo fe Katakdpuen Aemida ot fdon yuo
Vo 0oKel peydAn dvvaun 6Ty Toy®UEVN ToTO.

B: Ta vypd amoppLTAVTIKA 0cKOVY 6T Baon TV 1coby®mv doyeimv mov
ToL TEPLEYOLV 1010 SVvauN.

v: To Hyog VAPUPYVPIKNG GTHANG GE GLYKOWV@VOLVTH doyeia eivar 13,6
POPEG LEYOADTEPO OO TO VYOG TNG VOATIVIG.

0: OtV EMOIOKOVE UEYOAEG OTUTIKEG TMIEGEIS GE COANVEG, TPEMEL VAL
EMAEYOVUE TTEPLOYEG LE PEYAAN SLOTOUN.

Ewéva 7.62: T'wo. Tov vroroyiopd mécemv

E&nyfote ™ Acttovpyio TV dwotdEemv oty £kove 7.62. Mg tnv
npovmd0eon 6TL To cKovpo VYP6 givan HE va vmoroyicete TNV micon
TOV 0EPIOV TOV GUUUETEYOVV.
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Ewéva 7.63: To aincioopa dev kavel Kolro...

7.10 BAémete Kivovvo oOyKpovong Yo TS Bapkes TS €1k, 7.63; Artiolo-
YNOTE TNV AWAVTI O] GOC.

Ewoéva 7.64: o T0 ©3pavrIKO TIEGTIPLO

7.11 O dwapeTpor 6,, 6, TOV SWHTONAV TNG EIKOVAS 7.64 £xovv 6yéon o, =
30,. No ovykpivere TIg TaYOTNTEG V; KOl V,, KOODOG Kol TG evdgielg
P1s P2 TOV 0pYAVEOV.

7.12 Zopwinp@oTe TO 6TOLYELN TOV AEiTOVY (TAVAES) GTOV TUPOKATO TTi-
vaka (ta onpeia 1,2,... Bpickovrar péco otov idr1o oplévrio coinva
vepov p = 10°kg/m’). TopPovin: apyicte ané o oyucio 3 kar QounOsi-
TE KATTO100G VOUOVG...

Inueio | Axtiva | Awotoun | Todmnto | Hopoyn | Avvapuxn | Ztotikn Ol
rem | Acm’ v m/s 1t/s mieon ps; | mieon mieon
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 : s s s : E

7.13 EEnyfote 10 mopokdTm:
o. Apxég Avyovotov ot Ta&dunteg Tov Atyaiov BAETOLY pmovKIAL Ye-
pato Addt vo emmAéovv pe embount Kotevbovvon mpog v Trvo.
[og emmhéovy;
B: [mdg Aettovpyohv T0 GTAYOVOUETPO KO TO LULTPIKO TEGOUETPO;
v: Iati oy dnvola prog KaBapng Asvtépag tpoafdie cuvéyeia to oyot-
vi ToV YopTaETOD, Yo Vo avuymBE;
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O: [otl Aépe 6t 6TV TPOGYEIWGT TOL TO AEPOTAAVO TAAATWPELTOL OO
T PEVLOTA TOV AEPO TEPLCGOTEPO ATO OTL GTNV OMOYEIWON;

7.14 Xopoktnpiote pe owota (X) | AaBog (A) T TOPUKATO TPOTAGELS:
a: Ot apyéc Pascal kot Apyumodn oxdovv pdvo ota 1aVIKE peueTd.

B: H dvoon givatl dOvoun npepiog omd 10 vypod 610 6TEPED, EVD 1 duva-
UIKY] Gveor) epeaviCeTot HOVo KaTd TN GYETIKY Kivnon Tovg.

v: To At €xet peyoldTepo 1EMOEG TO YEWMVA oo 0,TL TO KAAOKOIPL.

d: Av dumhoctaatel 1) TohTNTA CVLTOKIVITOV, SITAAGIALETAL 1) OVTIGTOON
TOV 0€p0l GE QVTO.

€: O 00tng déyetan peyardtepn migon otav kveitol péoa ot OdAacoa,
Ao TAY OV dEYETOL OTAV £Vl GTAGILOG.

7.15 Mg 1 Bo)0gta Tov vopov Bernoulli eEnyfote yroti vapysl kivovvog
va apraer ooopos avepog T otéyn omtov. (Qvunbeite  Aaixn
éxppaon ayovaxtnong: “Océ 1ov, y1ati apivels KapemUEVa. To. KEPOUIOLo:
ot areyn!l..”).

7.16 To AdoTIY0 OGVVOEDG GTO YUYEID GVTOKIVI|TOV (KOAAPO) £xEL OLANETPO
0 = 4cm. A6 Brapn tov avepiotipa (Bevrihatép) Ko amd Ty vIEp-
0épnaven mov axorovOnce TPpOTNGE 68 onueio mov Ppickeror 20cm
KOTO amé v ehev0epn empavero g oeEapeviig vepov. To évorypa
giye owgperpo Smm. o) Me mowo TaYVTNTO EKPEEL APYLKE TO VEPO;
(INati povo apyikas). P) Av to yoyeio déyxetan 1,5lit vepov (du) pog
ektipnon), o€ néon Gpa 0o adcldosl 1o Yyoyeio; (Ag dgyTodpe 6TL N
TOPOy] NELOVETOL PE 6T0EPO pLONO péEYPL VO UNOEVIOTETD)

7.17 H wigeon kopods yro épnpo Ppédnke 8. EkTipuiote amootdssig Ko
Bpeite woon wicon vaPYEL 6TO TELUA TOV TOOLOV KUL GTOV EYKEPALO
(v To aipa p = 1055 kg/m’).

7.18 X& vOpavIKO MEGTIIPLO 1) oYEST OPETPOV 6TA 6VO Eufolia gival
1:10. H péyrvotn 60voun mov ackovpe givar S0kp ko 1 petatomon
10cm. Na Bpefovv: o) To péyroto @optio mov pmopei va avoymOei, B)
1 6%£61 NETUTOMIGEMVY, EPYOV KUl TLEGEWMV.

7.19 Xt €kova 7.65 @aivetor  peTdyyon evoo-
¢LEPLOV 0pov Y10 xEpOVPYNUEVO 060EV] OF
VOGOKONEID. AV 6TO onueio A 1 ol wigon
ogv npéner vo, Eemepva ta 80 Torr ko n wo-

KvOTNTO TOV 0p00 OcpnOsi ion pe avtiiv T00

vEPOU, ) vo. fpedel amd oo Vyog h mpémer va,

opyiceL 1] HETAYYION DOTE 1] GTUTIKI TiEST] VO

unyv Eemepaoel o 60mm Hg, ) av n axriva

KGO (vmwoTifeTol cQaIpIKg) oTUYOVUS TTOV

néeTel givor 1,Smm ko 0 pvOpdg ekporig &i-

var 1Hz, va Bpedei 0 ypoévog mov anmrteiton, Eiwkévo 7.65: Metdyyi-
Y0 V0. 0OELAGEL TO PTOVKAAM TOV 0pov 0,5lit. 61] 0poY o acOevn

(Ovunbeire: oykos opaipos\V = 3 713 r =axtiva).
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7.20 Agpomhavo pe cuvolikd Bapog 8,6 tn kan empavelo nTepHy®v 60m’

312

PpiokeTal 6tn @aon TG ATOYEI®ONG. AV Y10 TOV 0EPA EKEIV T1] GTLY-
un dgxTovpe svvrereot avriotoong k = 0,4 kg/m®, o€ mowa TaydTNTO
OmOYELOVETOL TO 0.EPOnAdvo; (I ekeivn ™ otiypn ogyTeite 6T TO
agpomtiavo eivar akopo og opriovria 0éon).
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