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KE®AAAIO 6°
KYKAIKH KINHXH-ITEPIXTPO®H XTEPEOY

6.1 Oparn vzl xivinon

210 ®eQAiaLo 4 aoyolOqroue pe TG VOUYQUUUES RIVIOELS KOL TOL TTLO
amAd €00 Tovg. Av, Spwge, ptEovue wa poTd Yuem wog Ba dovue GtL ot %i-
vioelg dev elvan Oheg evBiypauues. To cutorivnTo ®IVElTAL ROL OF OTQOPES
dpouov. O afinmg twv 400m (ne M xwois eumtédia) drarydpet wo Aweida
OV 2VRMROU 0Tifov. O TEOYOS TOU TOONAATOV TEQLOTEEPETOL YUQ® AT
rdmowov d&ova. To madid TeQLOoTEEPOVTaL 0TOV TEOYXO TOU AoUVa — TTOLQX.
Axopa nou guels TV MO TOU OTEXOUAOTE 1| RAOOUAOTE 1] RLVOUUAOTE EV-
0Uyoauuo ovuuetéyovue ot Sy mepLoteopt s I'ng yvow amd tov
"HMo %o yopw amtd tov d5ovd ng.

Yrdeyovv AOLov, ot oL xapumvroyoauues ®uvijoets. Exdnhdvovron pe
000 TEOTOVGC: LLE TEQLPOQE ROl [LE TEQLOTQOPT). ZTNV TOWDTI TEQITTMWON TO
omua, oov vo givat VxS onuelo, dtoryodgel uia ®auriin TooyLd yopw o-
76 ramolo 0tafeEd onueto. To avtorivito ot 0 0TI TOV TOQATAV®
TOQAOELYUATWV OVIIXOUV OE CUTH TNV ®oTnyopia. Ztn devtepn meQintwon
€YOVUE VO RAVOUUE UE OMDUO TO OTTOLO OEV AVILUETMIICETOL MG VARG OM-
ueto. O 1oy O TOU TOIMAGTOV ROL O AVTIOTOLYOC TOV AOUVa — TTaEX €LvaL
ooparto TeQLoteepdoueva. (Befailme, To moudi yio mepLotpepduevo ovot-
1oL TOV TOYO0U epgpavitetal mg onueio).

O nopumuroyoaupnes vvioelg dev elvar ammhég, emeldn wa Tuyola 1o-
UIToAn dev €xel oUYRERQUEVO ®EVTEO. Ed®, howtdv, Ba uehetioouue Tig mo
QTTAEC HOUTUAGYQOUUES RIVIOELS, TIC RURMHRES.

H nivnon mov 8a pog amaoyornoel elvor ) opart} rvurdirny, ®otd TV O-
7ola TO ®WNTO Ot {o0vg XEOVvoug draypdpel oo T0Ea, ®addg ®iveita 0TV
TEQLPEQELD. EVOG m’)@ov. H »ivnon, nradn, yapaxmeiCetor omd otabed
UETQO TS TOYVTNTAS . N
O 0pLoUSS TOV UETEOV TG U elvar (BLog ue ouTév TS eVBVYQOUUNG OUAANC:

S 2z z 7 z / 7 z
v=—. Tea 0 s €lvar To WrOg ToV TEEOU TTOU JLVUEL TO ONUELD OF YOOVO t.

Zmv emova 6.1(a), .., 10 onuelo SLTEEYEL OUOAG TNV TEQUPEQELDL EVOS
nUrAov o€ 0pLEovtio emimedo I1. Av 10 ®vnt6 ovveyiCet yia aQRETS YOOVO
™V ®ivnom, umoel va dtoryQdpeL TEQLOOGTEQOVS TOU EVAS ®URAOUS. XQELa-
Couaote, houtdv, xdmoto uéyeog mov va. delyveL TG00 YO Yoo diarypdpo-
vrow o xUrhot (QuBuds). To uéyeBog avto eivou n ovyvotnta f. Ioovton pe
Tov 0oBud N TV TEQLOTEOPMV TOV dLayQAPOVTOL OTH UOVADOL TOV XOGVOU.

t (6.1)

To povouetpo (fabuwtd) avtd uéyeBog eugpaviCetar xow og Ao UOL-
%A POLVOUEVOL TTOU EXOVV RATL XOWVO UE TNV OUOAT] ®URMXKT] ®{VNON: ETTAVOL-
houpdvovtor pe 0L axpLB®g TEOTo ot TaxTd Keovird dwootjuoto. Kabg-

217

—



217-247

21-12-99 09:45 ZeAida 218 $

KE®AAAIO 6° KYKAIKH KINHXH-IEPIZTPO®H EXTEPEOY
- opart rvxAixn xivnon -

va amd autd Ta dtootiuata Aéyetal megiodog T. I't” autd Sha avtd To got-
VOUEVA AEYOVTOL TEQLOOLRA. ZTNV TTEQITTMON TN RURMKRNS RiVNONG TTEQIO-
d0g eivar 0 y0vog nLag TEQLPOQAS TOV %LV TOV. AV, OOV, 0T OYEoN
(6.1) Bewproovpue xodvo wag meprddov t = T, tote N = 1.

Ané tg oxgoeig (6.1) nau (6.2) paiveton 6t povada ovyvémrag oto S.I.

elvon o Luixhog N1 % N 1", mv omota ovoudCovue 1Hertz (1Hz).
S

Enopévog, 1 Hz eivar 1 ovyvotnta megupoeds onueiov to oxoio ot 1s
OLaypdper o TEQLPEQELD RVXAOV.

Molamhidowa tov Hz eivou:

1kHz = 10’'Hz

1MHz = 10°Hz

Ze mepLodnd gatvoueva dAMmv megloy®v e Puowrng whdue yio ov-
YVOTHTES OL 0TOiES eExPEALovTaL UOVO e avtd ta morhamidola tov Hz. Ag-
UE, 7Y, OTL "axovue 10 padlopuvirs otabud X otovg 93,6 peydrurhovs'.

M
H ocwotj tuyj, péPana, elvor 93.6 TC 1 93,6 MHz now vrrovoeiton 6t 1 %e-

oaia tov otabuov otélvet 93,6 exatopuvola (93,6. 10°) xbpata to devte-
QOAETTO.

270 OTQOPOUETQO TOV AUTOXLVHTOU avayQdgeTol 1 €vOeLEN rpm, Tov
onuaivel otQopEg ava Aemto (rounds per minute).

Ag rortdEovpe ta gordyra pag (600t €xovue oAOL ue deinteg). Ipo-
g€yovue TO00 XEOVo OEAEL 0 OEVTEQOAETTOOEIRTNG, VIO VO OLOYQAYEL
Tov ®U%Ao ToU pohoyLov. Kdvouue 1o (810 yio to Aemrodeintn ral petd
vy Tov weodeixty. Bolonouvue, €101, v meplodo mepupopds ®abe dei-
AT KOl ETUPEPAULDVOVUE TLG CUYVOTNTES TOVS OTOoV TTivora 6.1.

Ewova 6.1.(a): I'ta ™ uedétn s ouarijs xvxdixijs xivijong
218
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IIINAKAZX 6.1 Ilogadeiypata ovyvorntov

Haogadeiynata f Hz
I'n (yvow o Tov dEovd tg) 115.107
Qopodeirtg 23.10°
Agmrodeintmg 28.10°
Agvtepolemtodeining 17.10°
Tooyds oxfjuarog (70km/h) 9.10"
Atorog mrdm (780tQ/min) 1,3
"EMxog whoiov 2,7
Hhextporivnmigog 20-50
Aixtvo A.E.H. 50
Duyoxrevrorwy ovorevn 2500
Z100udg padropwvov FM ~10°

Zmv wurheny wlvnom, mov elvon n fdon yion Oha owtd, 1 TouTTa dev gi-
VO {OQARTNOLOTLRG HEYEBOC 1ivnong. Autd, dLotL, av doovue didgpopa on-
ueto g Orag axtivag, m.y. OA g ewx. 6.1(a), Ba dwamotwycovpe Gt otov (-
310 xp6vo Ba drarypdpouv dvioo T6Ea. Oa €xovv, AOLTOV, SLUPOQETLXY TO.-
yomro.

Av, 100, UELETHOOUUE TNV RUXRAXY| ®{VNON TOV onpeiov A yia Yoovo t
= T, 10 onueio €yetL drarypdpet TGO (00 Ue TO UROS TG TEQUPEQELNS, ON-
Aodn s = 2mtr (r = ontiva).

Aopa: v= Zur (6.3)

H toyimra elvor didvuouo epoamttopevo oty ToyLd, T0 LETEO TG Vol
otafeo nan diveton and v magamdve oxgon (6.3).

‘Otav zaBopaote, eipaote axivinror; Av deytovue HEon antiva g
I'mc Rp = 6400km »ow BupnBoipe mwg n I'm ndvel wo mepuotpopn oe 24
h (T = 24 h = 86400s), Boloxovue:

2nRy  2:3,14:6,4-10°km
TvT= = -

—16710° "0 4642
T 24h = PR

Ao, houtdv, n tautnta dev elvan (dua yua tar onueio g axtivag OA,
OV avopEQONHE TOQATAV®M, TEETEL VO EL0AYOUUE VEO UEYEBOC YOQOXTY-
QLOTLRG TNG HURMAHNG RIVIONG, TO 0TTO(0 va elval oTaBeQ0 YLoL GhaL TOL ONUElD
™G OUTiVaG.
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To uéyeBog eivan ) yoviaxy tayvtnrtae » Ue WETQO:

w=— (6.4)

(8= n yovio mov diaypdpel 1 axtivo og YEOVO t) xow povdda to 1 rad/s,
aot M yovia ot Puowij uetpiétan oe rad. (A Bvunbovue: 360°=2m rad).

H yoviory taydtnta
ToQLoTdveTOL te didvuoua
%nd0eto oto emimedo meQL-
OTQOPNG ®aL e POQA ovd-
AOYQ UE TN POQA TEQLOTQO-
@ic. (OuunBeite doa eima-
We ®nat yia T Qomy dvvao-
ung oto xeQ. 3). v ewro-
va 6.1(B) paivetor o 10-
OGS TEOOOLOPLOUOU TG (O-
dg yLa TNV @ Ue TN Porj-
Bera tov deELov yepLov M
™G Pidacg.

Av, mtdh, avagpepBotue
oe yoovot =T, n yovia
Tov dLaypdeL N axtiva
(mov ovvodevel To #LVNTO)
etvan 360° 1 2.

Aga, n oygon (6.4) yodp

T
Z

Ewova 6.1(B): I'o Tov Teoodogops tng
©0QAg TS YOVLERTS TaYVTNTUS

ETAL:

2mr

0= — =2nf (6.5)

Metd Vv avagood g Ot YOVIOKY ToXUTNTA WTOQOUUE VO, OVOUACOU-
ue v taxvmTa v (Yo vo Tig dtoxpivouue) yooppxn taxvtnre. H ovoua-
ola Tovg etval evvonTy, a@oU 1 wio cuvogeTal ue yovia xot 1 dAAN ue

yoapuj (1680).
Avdueoa. oto OVo ueyen
dvaousd tmv (6.3) xow (6.5):

220
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Hapdderypa. O Teoy6s Tov oxfraTos oToV Tivara 6.1 £yelL dudueTgo
70cm. Na poefovv a) n yoviaxrs TaxvtnTa Tov Teoxov, ) n yoaumxin
TOYVTNTA TOV ONUELOV TI)G TEQLPEQELAS TOV.

Avon

Amo tov swivara 6.1. pAEmovpe dn f = 0.9Hz. And ™ oxéon (6.5)

d d
Boionoupe: w0=2mf=2-3,14-0,9 % =565 % :

EEdMov 1 oot toximta Tmv onuelimv TS TEQUPEQELOS ElvaL v = wr

6
%o 1= — =35cm=0.35m (0 =0LdpeT0C).

Apa: v=>5, 65 — 0 35m=1 98 =

(As égovue voyn ot n ywvia oe rad 0860@8[‘[6!! »#a6ap0os aptBuos xat
oty eme&epyaoio (modéeis) Tov rad ue dAdes uovddes maoaleimerar. Aé-

d
U, .., 565————— ‘m, alAd yodpovue: —3— m———-)

Ag mpoomadjoove: Av EXTLUOOVUE TO KOS TNS aXTVOS 0TV 006-
N (OvTEAY) TOV EQOAOYLOU, UWITOQOUUE VAL BOOUUE YOVLORY ROL YOOLUULKY
TaUTNTA YL TOUG TOELS OE(RTES TOU (v €XEL ... ).

6.2 Emrdayvven zar dUvvapn oty opodn) ®urhxri xivion

Mmogovue va whdue yia emitdyvvorn og xivnon ouorj; Lo tig evBv-
YOOUUES HLVNOELS 1 OTTAVTINOY E(VAL OYL. ZTLS ROUTUAGYQUUUES KIVIOELG, O-
UGS, OROUC KOL OV TO UETQO TNG TAYXUTNTAS TAQAUEVEL 0TABEQS, aAAALEL
ouveymg M dtevBuvon . Q¢ didvvoua, Aowtdv, n TayvTnTa petafdiletan
%O, ETOUEVIS, VITAQYEL ETTAYVVOT). (@mm&)sws | smwxvvon elvou vrev-
Buvn yia ™ neTaforn Tov dLoviouaTog e ToYUTNTOS U ) ‘Opwg, omv opo-
M ®ordrny xivnon 1 emdyvvon dev umoel va €xeL Tuyaio dievBuvon ro
poQd. ITpémer ) dvvaun mov v meoraket va givar ®abetn oty tayvtnta,
Wote va unv avuotoryel oe €0vo (§ 5.1). Xwolg €0yo 1 nivnuint evéQyeLa
oe 0pLEovTLo emimedo datnpeiton otabeQn, doa ®aL TO UETQO THG V).

H emtdyvvon, Aowtdv, otny opah] xuriuxn xivnon (ewndva 6.2 a) eivon

diavvoua »rabeto oty TaxvTNTA, 08 ®A.0e BEaN TOV ®KLVNTOV, £XEL POoOd
7ROG TO ®EVTEO O Tov nURAOU 1Ol UETQO:

r (6.7)
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H oygéon (6.7) wropel vo. ouvdvaotel pe Tig mponyovueveg (6.5) xaw (6.6),

OnoTE:
o, =0T (6.8)
4
0= (69)
o, =4 fr (6.10)

Av BuunBoivue to 20 vopo tov Nevtwva, "rtion" axd v #evigoudio
emTdyvvon o, Poloxetor ®dmolo dUvaun mTov ™ Aéue ®EVTEOROAO dVva-
un F,.

Tapationon: H zevreopnohog dev eivar po emutAéov dvvaun 1 oxoia
aoxeital oto oopa. Eivar n ouvviotapuévn tov duvdpeov mov aoxovvral
0T0 00N 2aTd T1) S1evOUVVON TG AXTIVAS TEQLPOQUS.

(a) (B) ()

Ewova 6.2: H zevrgopudrog dUvau eivar 1) axTLVIXY] GUVIGTAREVT] TOV
duvdpewv Tov ao®oVVTOL 0TO OON.

Avto gaivetan ota mapadelypato tav ewmovov 6.2(B) xat (v).

Zmv ewdva 6.2(B) n opaipa diayodpel 0LLovTILo ®inAho. O duvdpelg
(Bdpog B »ai tdon tov vijpatog T) umwopovv vo ddcouv GUVIOTAUEVY] 0T
devBuvon g axtivag o avni eivat, uotrd, 1 xevigoudrog dvvoun F,.

Zmv ewmdva 6.2(y) 1 oQaipo TEQLPEQETOL TAVM O€ ROUTARGQUPY] NULOPOLL-
o empaveta. Ou duvdpeig (avtidpaon N xou fdoog B) €xouv ouviotauévn,
1 omolo dev €xeL poeEa Ty axtiva. I' autd, T, 1 REVIQOUOAOS EIVaL 1) OU-
viotapévn tov N zou By (ouviotihoag tov fapovg otn dievbuvon mg axtivas)
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T v nevigopdho dvvaun umogovue vo Yodpoupe:

F,=m—
WS (6.11)
F,=mw’r (6.12)
4
Fu=m?r (6.13)
2oL F,=mdr’fr (6.14)

Av 1Q00EEEL RATOLOG TG OXETELS YLOL TNV REVIQOUOAO ETULTAKLVVON O, KO
yior v ®evrpouoro dvvaun F,, Ba dromiotwoel mwg o OAOG TS antivag t
uordler aviipatirds. Eival dumg; BAémovpe, ag movue, amnd Tig oxEoeLg
(6.7) »aw (6.11) 6L 600 UeYUADVEL 1] ARTIVOL T TTEQLPOQAG, UXQAIVOUV TO. O,
F,. And tig oygoelg, mdhl, (6.8) now (6.12) adld now amd g VTOAOuWTeS gai-
VETOL OTL 600 UEYAADVEL 1) T, LEYOADVOUY Td Oy, F,,.

H amdvinon tov dibjupatog eivoar amhy: TEEmEL, TV XOTOAMEOVUE O
TETOLO OVUTTEQAOUATO, VO, OLEQEVVI|OOVUE OV TO TEQLOTQEPOUEVO ONUElO
ouvppeTEYEL o€ ovoTnUo oTofEENC TLWS U 1 O0TaBEES TLUS .

Ané Tov mpofAnuationd auté odnyoltpaote otoug U0 ®UQLOUG TUTOUG
TEQLOTQEPOUEVIV OUOTNUATWOV.

Tomog I (Ileoupeperaxi perddoon ziviong)

Eivouw to. ovonjuarto oto omota N wivnon petadidetol mepLpepeland oo
€va tujpa Toug og vdmoro alho. T€rowa ovonjuata eivor 6o Aettovgyouv
UE avra, e ohvoida 1 ue 000vImTOUS TEOYOUS. X€ AUTA Ol TEQLOTREPO-
UEVOL TQOYOL ETHOLVWVOUV "eparttopevird”, doa €xouvv v (dia yooumxn
tayvmrta (eedva 6.3).

Ewova. 6.3: Ilegupeperaxi) perdadoon »ivnong
223
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Av B€hovpe, Moutdv, va OUYRQIVOUUE TLG KEVTQOUOAES ETLTAYUVOELS oL
QUVAUELS TOV OUOLWV CRALEMV O KAl B, TTQETEL VO RATOQPUYOUUE OTLS OYE-
oeLg (6.7) nou (6.11). Apa, n ogaipa o d€xETAL LEYOMITEQN HEVTQOUOLO OU-
vaun ortd ™ ogaipa B, emeldn aviiotolyel oe LrEOTEQN axtiva.

2700 OUOTHUATO CUTA UTTOQOVUE VO OELOTTOLOOVUE TN OXEON U = OI. AV
7, Wy OL YOVIORES TOUTNTES YLOL TIC OPALQEG O, B, WTOQOUUE VA YQUWPOUE:

v= U)lr1 = 0)21‘2

Aopa: D (6.15)

(2%) I

Ag moooéEovue: H nivnon divetor 0to dlono pe pueydin ontivo »ow Peto-
pEpeTon oto dloro pe wrEn axtivo. Avto, ovugpova ue ™ oxéon (6.15), on-
natver ot dlvoupe wnn yoviaxy toxUtnta 0to 0{ono Peyding axtivag nou
dNuLovEyovue UEYAAT YWVIOXKT] TOXUTNTO OTOV GAAO [E TI ULKHQEY] OXTEVAL.

Zvumépacua: 1o CUOTHUATO TTEQUPEQELANIC UETAOOONS emeUfaivoupe
OTOVG TEOYOUS UEYAANG axrTiVOG O TOAMOTAAOLACOVUE TN YWVLIOXY TOYUTN-
TaL (ROl OUYVOTITAL) YLOL TOUS TROXOUS ULRONG OIRTIVAS.

Ag GvunBovue: Z10 TOINAOTO TEQLOTREPOVUE UE HATOLA OUYVOTNTA
T0 mevtdh (meTdll) xow to peyalo dioro. Me tn fondeia g alvoidog
TEOROAOVUE UEYOAMITEQY CUYVATNTA OTO UIKES dio%0, TOV POLOXETOL OTO
1EVTRO TOV oW TEOYOU.

Tomog II (Opoagovixn 1 opoxrevrowen} netddoon ®ivnong)

Eivou ta ovonjuata ota omoto 1 ®ivon yivetow yiem atd tov (0o dEo-
VoL %o TO (10 REVTQO TEQLOTQOPY|C. Z€ AUTA TOL CLOTHUATO EXOUUE OTOBEEN
yoviaxry toxvmro. H xevipoudhog emitdyvvon xat 1 ®evigouoiog duvaun
oyxoltatovtar pue ™ Ponbera tov oxéoemv (6.8) nat (6.12). Ztv ewdva
(6.4) paivetar opoagovind ovotnuo ue dvo udtec. H revigoudhog emitd-
KUVOT ROL 1) REVTEOUSAOS dUvaun €xouv LeyaliTeQES TLUES VIO TN OQOiOa
ue pdta m,, 67OV 1 axTIVOL E(VOL PLEYAAITEQY).

Ewova 6.4: OpoaEovirt pnetddoon xivnong
224
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AElomolotpe wdhL T Oox€0N v = r RO YOAPOUUE:
Ul = 0)1‘1
U2=OJI‘2

Aoa: _n 6.16
QL % =5 (6.16)

210 CUOTHUOTO VT ETEUPAIVOUUE OE TOOXOUG UE ULKQY] AXTIVOL, OTTOTE
1 YOOLUULRY] TOUTNTaL LTOQEL VoL £XEL MKHQES TLES. Anuioveyovue xivnon oe
TQOYO0UG e UEYAAN axrTIVO, OTOTE TQOXVITEL LEYAAN YOOUULXY TAUTNT.

Svurégaocua: 1 nalo m, g ewmovag 6.4 €xovue peYoriTEQN ARTIVAL
(ry > 17), Goa peyariteen yoouuxy toyvmro (v, > v;), UEYaAUTEQN *E-
VIQOUSAO ETULTAYUVOT ®OL REVIQOUOAO OUvVOUY O€ OXEOT TAVIA LLE TO. AVTi-
otoL o MeYEDM g m;.

Ag oxeprovue: Amo 1o ured dloro (Tov avagpéQaue o Tavm) 1 %i-
vnon petadidetal otov omioLo TEoYO TOv TOdNAGTOL UE TV TOAD peya-
Mitepn axtiva. [Towo uéyeBog avEdvetol T,

Hogddstyua:

Y& ®odAato 1 aAvoida yveiieL YU Ao Vo diorovg, oV EIVaL
®dferoL oTov dEova TEQLATEOPIS TOV meVTdL. O prEOOTIVOG dio®Og €-
XEL axTive 9cm, EVE 0 Lo (TTOV EIVAL OLOXEVTQEOG IE TOV TLOW® TEOYO)
€yeL axtiva 3cm. O TOONAGTIG TEQLOTEEPEL TA TETAMA LE GLYVOTNTO,
3Hz »or oL 060eg €yovv axtiva 20cm. O wodNAdTng draypdpeL ToV ®v-
»hxzo otipo o€ Imin. Na BoeBovv: a)moreg petatgonés neyedov engpa-
viCovtar 0T dLadiraoio ®aL TOoES (PoEES avEdvetar vdde peyedog, f)n
OVYVOTITO. TEQLOTQOPTIS TEOYDV XL TOONAATOV.

Avon
H petddoon xivnong oo to mevidh now amd 10 ueydho dtoxo oTo -
%QO E(VOL TEQLPEQELONT]. £ r 8,

H oyéon (6.15) umopel va yoaupel: f—; = r—? =3, ue f;=3Hz
d;=9%m naw §,=3cm. Apa, 0 TOoW WrEAGS OIONOG TEQLOTOEPETAL [LE OV-
yvomra f,=9Hz. (To ®€pdog otn cuyvoTTa elvat, Aowtdv, (oo ue 3). Me
™V (010 CUYVOTNTA TTEQLOTREPETOL KOl O TTLOW TEOYOS TOU TOONAdTOV.

H petadoon xivnong omd to uxed 0ioro otov miom Teoxo (opoagovi-
%1)) udg odnyel o oxéon (6.16). H yoauwxn toitro tov preov di-

) km
0%ov elvon vy =2mfyr,=6,1 =~ .
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H yooauuxy taxiro v; tov 100)00 elva:

I3 km . . .
V3=V, =40,7 T Teolmov. (Ag donwpdoovue vo eLPEROLDOOVUE TLS

2
TOQATTAVM UETATQOTES LOVAOWV).
B) H ovyvémta mepLotpoprg tmv teoxwv eivar, BEPara, n ,=9Hz. H ov-

YVOTNTA TEQLPOQAS TOV TOdNAdTOU Elva:

1
f= T 6mov T=1min 1 mepiodog mepLpods. Apa: f=1min".

6.3 E@agnoyés tng »evroopoiov dvvaung

IToAAEg elvar oL EQPAQUOYES TNG HEVIQOUOAOU OUVAUNG KOl UE UEYAAN
moaxtxn ola.

Ewova 6.5: Kevrooporog dvvaun o modnhdtn

1. O modnrdtng (ewodva 6.5): ‘Otav o modniding foloretar oty otQO-
1] Tov otadiov, mepupépetan vurhnd. H amagalitnm yio v nurhiny] xivn-
on revigoudrog F, dnuovgyelton oo tig vopxrtég duvduets. ‘Ommg €xov-
UE OVOPEQEL, AUTES elval Yo ®ABe odpa tov otneitetan oto €dapog: To Pd-
00¢ B xrou m avtidpaon N. H televtaia elvor mdvro #dOetn oy empdvela
ETAPNGS. AV 0 TOMAATNG TEEYEL OTN OTROYY| OF ®Rataxrdouen "otdon'", (ewnd-
va 6.5.1)  ouviotapévn twv B, N Oa etvow undév. H dnuovpyio g nevrpo-
uéhov amountel v TAdyLor B€on tov wodnidry. Tdte to Pdpog umogel va -
voluBet og dUo ovviotdoeg: ™ N, mov eEovdetepmvel v avtidpaon N, xo
™V 0oVt N omota Ba waEet to pdho g xevipgoudhov F,. H xhion tov
modNAdToU enpEdleTol omd T Yovia o Me TG YVOOELS Lo 0TS TV TOLYM-
vouetpla folornovue OtL:

S

m
F, T

B m,

eQOL=

ae

226
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Tehwna: W (6.17)

2.  Kblion oto €0vizo o-
oo »ar o1dNE0doKO Oi-
#tvo (ewdva 6.6): ITohhég
POQEC €XOVUE AROVOEL YL
TEQLRTWOELS "vTEQATAQL-
ouatog" 0€ OTQOYES TOV €-
Bvirov 0duov dixtvov. Exel
vrotiBetor ot €xeL 0obei m
notdAMAn ®Alon avdaloyo
UE TO QL0 TAYUTNTOS TOV €-
TTEEMETAL O€ AVTO TO ON-
ueto now avaloya Ue TV ®a-
urvAoTnta tov dpdpov. H
dradaota givo idro ue v
avtiotoLyn tov modnidty
%o exQEACeTaL Le T oxéon
(6.17).

Ewova 6.6: KAion o€ owdnpotooyiég
%Ol 0QL0 TAYVTNTAS

Iagdoeryua: 1lowo TEETEL VO EIVAL TO GOLO TAYVTNTAS TOV GLONQO-
dgopzov fayoviov tng ewrovag 6.6 yia atogn dpouov axtivag 400m
»nat xhion 10%;

‘Otav o unyaviroi avagépovv xhion 10% (1 0,1), evvoouv 6tu yia
100m dpouov €yovue aviypwon 10m. S Pvownr], ®hion Bewovue TV &-
QamTouévn (EQa) ™S YOVIOS TOU OYNUOTICEL 1) AvNPOQA UE TO 0QLEGVTLO
emimedo. Amé ™ oyéon (6.17) polonovue:

U=-\’grscpa .
km

m m

Apai:

Av 1 oLdnpotpoyLd dev €xeL TV ®aTdAANAY ®Alon 1 av 0 0dnyds ma-
apLdoEL TO GELO ToYUTNTOC, TO TOEVO EXTOOYLALETAL.
227
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Ewova 6.7: PuOuotijg tov Watt

3. PuvOuotiig tov Watt zor quyoxrevtowrog daymorotijoos: H dudtagn
Watt xonoLevel yio eLoaymy] Uyomv 1 0EQIMV O UNYOVES EOWTEQLRIG KO-
ong, ewova 6.7. TIdavw oty dua W€a omEICeTon ®at 0 Loy WELOTHEOS VYQUV
™G ewmovog 6.8. “Towg va 1o €xete deL o€ wroProloyirnd egyaotiolo. Xonot-
UOTTOLELTOL YLCL OLOXMELOUOUS TMWV CUOTOTLRAV SLAATUOTOG TTOV €X0UV UeYOAU-
TEQN TURVOTNTO 0TS TOL VITGAOTaL. YYQd ov Y0eLdCovTon TETOLO dLoymoLond
elval 1o YaAa %ot o aipo, ondte Ta dhoto not To. dAAa foold cvotatind TE-
grovv otov muluéva. [TgoimobEtel peydin ouyvoTTa TEQLOTQOPNS.

Ewdva 6.8: Avayogerotioas vyeov

228
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4. To taydvperoo (no-
vtép) (ewova 6.9): H aoyn
Aertovpylag Tov TayiueToov
elval 1 tdua pe v avtiotouyn
tov puButot Watt. O dEovag
A meQLoTREPETAL ROL, 00O UE-
YOADVEL 1] CUYVOTNTA TEQL-
OTQOYPNG, OL OPUIQEC ALTOUCL-
npUvovtol and auvtdv. Tdte, o
dpou€ac A natefaivel ®at o
delntng otV ®Alpaxa peToxL-
veltol oe peyaliteQes TLUEG.

Ewova 6.9: Aoy Aettovgyiag Tov to-
YULETEOV (XOVTEQ) OTO BVTORIVIITO

5.  Avoxrvxraoeg (ewova 6.10): Elvor n votoaxndoouen xuxhnt| vivn-
01 OOV ETMLOLOHRETAL VO PTACEL TO KLVNTO OTO AVATATO CNUEID Y WOIS VAL
TEOEL.

Ewova 6.10: Avarvxloon xot aggoogirot elypol

229
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g Aivovpue aoxrijoels opaiys rurhxiis rivnong: Ou oyx€oelg mou
0OQOVY TV OUOAY ®urhxy rivnon eivor apxetéc. o to (0o uéyebog,
Omwg elval 1 ®EVIQOUGAOS emITAYVVOT RO dUVaUY, EXOVUE TEQLOOATE-
oeg amd wa oxéoels. I' autd anohovBovue Ty €Erg mopeia:

® Syedialovue OAeC TLg SUVANELS TTOU ALOROVVTL OTO CWUC.

® Boioxovue ™ ouviotauévy toug oty dtevBuvon g axtivag. Av ot (OLeg
ot duvdpuelg Og divouv ouvioTouévny o auTr] T dLlevBuvon, TG avaliou-
ue o€ Vo AEOVES: TOV X, TAEdAMNAO TEOG TNV axTiva, ®ow TOV Y, XAOETO
otov x. Fpdgovue: ZF,=F, (F, = nevrpoudhog dvvoun).

® AElomototpue »dmola oo Tig ox€oels (6.11) uéyol (6.14) avaroya pe 1o
Baowrd uéyebog 1o ommoio divetow 1| Ttelton vo vtoloyLOTEL.

Ioeadderypa ogLiovTiag meQLPoEds: (To oOna eEXTELEL 0QLLOVTLA, O-
RoAT ®VrA®Y %iV01))

To vijpa oty ewx. 6.2 (B) €xer pijrog 20cm zar oynuaticer 60° pe
TNV ®ATAROQUEPY. Me oo Yyoviax1] TaVTTo TEQLPEQETAL 1] OPUiQU;

Avon:

Zyedlalovue T OUVAUELS TTOV 0LOROUVTOL OTH OQaipa. AUTEg elvol TO
Bdoog B xal n taon T tov viuatoc. H ovviotapévn toug €xet ) dieviBuyv-
01 TG OXTIVOGS RO LOOUTOL UE TNV REVIQOUOLO dUVauY.

F
Amd 10 00080YWDVI0 TOlYWVO Polorovue: EQe= ?V .

AMG F%=moozr=m0024 nue.

, , molnue g
AQ0., TQOXUTTTEL: EQQ= T mg T 0=\ 7 ouveg

, rad
Boilorovue: =10 -

Hapdderypa zataxroQuens xeELpoeds (yia va Quunbovue xar tnv
a1} OLaTIfoNoNg THG UIYAVIXYS EVEQYELAS):

H og@aiga oty emova 6.2 (7) agrverar asto tnv ®oouen K Aetag nut-
oparoeris empavelas. Znteiror 1 avridgaon N’ wov d€yetar 1) ogaiga

m

07O ®OTMTEQO oNnuelo A. Atvovton: m=1kg, g=10
Avon:
210 onueio A 1 ovviotapévy twv duvduewv N’ xow B ioovton pe v

s*

2

nevrpoporo dvvoun F,. Aga, F,=N’-B=m UT (1)

H unyavien evégyeia ota onueta K zar A elvon idua, agov dev gu-
pavitovron topéc. Eyf*=E\*" Aga:

1
Kg+Ug=K,+U, | 0+mgh= 7m1)2+0

230



217-247 21-12-99 09:46 3eAida 231 $

KE®AAAIO 6° KYKAIKH KINHZH-IIEPIXTPO®H ZTEPEOY
- WEQLOTQOQPY GTEQEOD -

Enopévog: v’=2gh=2gr (agpot to tpog tov onueiov K and 1o A -
coUTOL UE TV aXTIVA T TG Opauriic emupdvetag). H oyéon (1) wropei
VO YOOUPEL: or

N'=B+m - 3mg. Botoxouvue: N'=30N.

6.4 Ilegrotpogr otepeoV

Kabe oteped owua, omorov-
dMmote OXUOTOS 1| GYROV UITO-
el vo TeQLOTREPETOL YUOW Ao
dEova mov meEvd and Tuyaio
onueto tov. To oteped, m.y., ™S
ewmovag 6.11 megLotpépeton Y-
0 ot ROTOXOQUPO GAEOVOL XX .
‘Onwg €xovue ovinmijoel oe
TEONYOUUEVY EVOTNTA, T OO0
HTNOLOTIHA TNG TEQLOTQOPNS QU-
g etvan dvo:
® Autia g TeEQLOTQOPYC Elvalt
namolg gomn dvvaung (6mwg
.y F).
® To onueia Tov oTEQEOD €-
KOVV rOWO péyefog ™ yovioxn
ToGTTOL O, 0AAGL SLapEQOUV Mg
TTOOGC TN YOOLUILKY TaryvTnTOoL .

Ac eEgtdoovpue uxo ®opu-
wdatL Tov 0teQeoy (600 uLrEO
UTOQOUUE VO PAVTAOTOVLLE) YU-
ow amd to onueio A. To ropuud-
TL €L uAto my Ko TEQLPEQETOL
og noxho pe axtiva ry. O ninhog
Boloxeton o ogLtdvtio emimedo
nat N duvapuLkn evEQYELL TOV
ROUUATLOU TOQOUEVEL OTOOEQN
(0moro enimedo avagpods ®o
va deyrovue). To xoupdtt draBéter vivnunr| evépyewa K, ton pe:

Ewova 6.11: Ileguotoogpn otegeov

1
K1=—

2
2 mjv

N

1
K1=—

2.2
) mjm; T

H aviuoatdotaon: vy =mr; £yLve, yia va eupaviotel ot ox€on 1 ywvia-

21 ToUTNTA 0, OLVO UEYEDOS YL OAM TaL ONuUElD TOV OTEQEOU.
231
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Enrexteivovtog ™ dtadiraoia yio to vrélowrta TujUoto Tov OTEQEO,
Potorovue:

Telnd: K= — (m;r’+myry’+.....)0° (6.18)

H ... atéheiwm oglpd Spwv ¢ mapévieons notdlel va eival moAl on-
UOLVTLXT] YLOL TO OTEQED, ETELY| OYETICETOL OYL WOVO Ue T NALo Tov aAAd o
UE TOV TOOTO RATAVOUIS TS YUow amtd tov dEova mepotpopric. H dami-
OTWOMN AT PO 001 YNOE OTNV OVTIRATAOTAON:

I=m;r*+myry"+.....

To uéyebog I, yvwotd wg 0o adedveLag, Y0.0oxTOILeTOL 0TS TOL TTOL-
QOXATO:
® Eivow povouetpo péyedog.
® “EyeL uovddoa to kg.m’ oto S.I.
® Expodiel v adpdvelo Tov 0teQe0y, GTAV TEOOTAOOVUE VO TO TEQL-
oteéyouue (avtiotoryo g NAtog Yo T Hetapoori) ®xivnon).
® H tyun eEaptdrot artd tov dEova TeQLOTEOPNS Tov €xoune EMAEEEL.
® H axpipiic ox€on yia ™) ooy adpdvelog eEaprdtal omtd To oY1jue Tov
0TeQE0U, OTTE palvetal oty ewdva 6.12. H padnuatixy dwadwwaocia yio
™MV oGIELEN TV OYEcEWV OV aivovtal eivol ToAUimhoxn xow O Ba pnog
Aoy oMoeL 8.

=g mL? I=imr 1= £ M@ +b?) I=1Ma
_2 2 2 i
1= 1M®R? +R?) 1= MR? 1=MR? I'=5MR =il

oD ﬂ §
Ewdva 6.12: Lyéoers yuo T 00m1] adQdVELNS OTEQEDY UE YVOOTH OYNUATO,

232
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IgofAnuatiouoi: Ag pog amaoyoMjoouy Alyo To XOQOKTNOLOTIXA TNG
pomng adpdvelag I o ag mpoomadnoovue va foovue - Pacttouevol o av-
TV - TL ONUOLVOUV TA TTOQOXATM (ROL av ELVoL GO ):

- To owua A mepLoteépetat duoroldteQa amd To owua B.

- H pomj adpdveiog otepeot eivan 10kgm’.

- H 0600 aywvioTirol oautorivntou EXEL IKQOTEQN QOTTH AOQGVELOS
G OGS TOV AEOVa TEQLOTEOPNS atd TV avtiotoyn xowou L.X. (Aeytelte
Loofaeis Toug 8o TEOYOVG).

H oy} nuvnuunn evépyela eprotpogric K tov otepeot uropel va yoo-
el houtov:

1
K= < Io’ (6.19)

ITpog t0 TPV CLoYOALOTVUAOTE UE COUA TOV TEQLOTQEPETOL WOVO. (Kadd
mapddeyua eivar To yvwatd 8ua twv gacyaiwdv eBiuwv uag, o ofeliag.
Edd, udliora, n dradixaocio QuuiCer faoovrxo).

To onuovVTLHGTEQO EQMTNUC TTQORVTTEL UE TNV TAQATHEY O TOU TOQO-
ntdvo sivora. O oxéoels g [ yio Ta oteQed avapepovtal O€ TEQLOTQOWY|
YOO amd dEova ov meQVA oo To ®EVTEo Pdoovg Tovg K ("wiplog" d&o-
vog). To oteped dev meQLOTEEPOVTOL TTAVTQ, SIS, YUE® 0td avTd ToV AEo-
vo.. H oxdha, mt.y., avotQéneton (e meLoteor] Yiom amnd dEova mov meQvd
oTto T0 AxQEO TG, M ®aE€xAa To (do vTh. T ndvouvue ToTE;

Yrdyet wo xonown ox€on yvwonj wg Tomog Tov Steiner (1 wg Oewon-
uo TodAMAwv aEGvov), mov fondd va Polorovue oxéon yia ™ Qo o-
dpdveiag I, wg mpog dEova mov meEvd omd Tuyaio onueio A rnou givon wa-
edAinhog pe avtdv mov diégyeton and 1o K, ewndva 6.13. YrotiBerow 1
avtiotouyn oxéon ya ) gomi adpdveiag Iy wg mpog »igLo dEova eival
yvooty (oxéoeig mivaxa). Eiva:

./ N

Ewodva 6.13: Oedonpa Tov Steiner

233
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Egaguoyij: H pom adpdvelog mouonatinig ®ot opoyevois odpdov wmg

1
7TROG TOV ®UELO dEovd g (ewmdva 6.13) eivanly= - mé> . H avtioTouym

ylo. GEova wov givau TodAANAOg TEOG TOV ®HPLO AEOVA %ot TEQVA amtd TO d-
%00 ™G A elva: ’

1 2

IMogatmenote 6t  pomi adpdvelag Ix wg mog tov »ipLo dEova etvar
wrEOTeEEY atd v avtiotoryn I, aveEdotnta amd ) B€on tov onueiov A.

2

1
I\=Ig+m(AK)'= — mé+m

YUUTEQUOUATIXG:
- To odpo meQLoTEEPETOL EVROAGTEQX YUQW atd dEOVa OV TEQVA amtd
10 ®EVTO PAEOVS TOV TTald YUQ® atd omotodNmote dALO dEova.
- "Ooca onueilo gival CUUUETOLRA WS TTOOS TO REVTQO PAQOVS AVTILOTOLYOUV
oe B Ty pomijg adpdvetag g edfdov (wg TEOS Toug AEOVES IOV TTEQ-
vAve oo ouTd ta onueto xow elivan TodAMAOL LeTagy TOg).

Hopdderypa:

Ymohoyiopog Tng yoviarng ToyxvTnTas 0TV TEQLOTEOPT (Ue T for-
BeLa nan ™S 0EYNS SLOTHENONG TNS UNXAVIXNG EVEQYELAG).

Kolova g A.E.H. pe tyog €=7,5m cvyrpateiton 6p0wa amo egydrn,
TELY 0TEQEMBEL pdvipa. A arEooeEia Tov, 1) XOAGVOL TEPTEL OTO £00L-

@og. XtV 600ta BEon N unyxaviry VEQYELX LOOUTOL UE TN SUVOULRY WG
7TEOG TO £001POG.
¢

EM=U1:mgh:mg—2-

(oot M o m g ®ohdvag Be-
WEELTOL CUYREVTOMUEVY OTO %E-
vteo Pfdoovg g K). Aiyo mowv
UTUTOEL OTO €80LPOGC, 1| UNYOLVL-
x1 evépyewa B’y engpaviCetan mg

1
mvnon: By = — | IO

H pomm adpdveiog avapépetal

oToV GEOVaL TEQLOTEOWPNS TTOV TTEQ- Ewova 6.14: Ilegiotoo@r] 20Advag

vd. a6 10 A (ewdva 6.14). ‘Omwg YU0® a6 TO AXEO TNG.
1
etdape mo mwavw: 1, = 3 mé>.
1 1
Tehxd: Ey= 53 méw’.

H Sdratjenon g unyovirng evEQYeLas onuaivel:
234
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Tehui e 1 rad

agque % 2
=By rumg— =& méw?, onéte 0=2 5 omV Tehx

Eyn

(ooEovtia B€on) (w=ymvioxi| ToUTNTO TEQLOTEOPYS TTOV elvar (da Yot
6o ta onueio ™. “Etou:

Znueio A (rpa=0) :vpa=wr,=0
¢

g="> ): VK= 0IK=0— =7,5m/s

Snueio K

Snueto T (rp=4) : vp=w.d=15mys.

AOANTI|g 0¢ meQLoTEOQPLXY] RiviiON

235
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6.5 Awtnonoun ToooTNTA GTV TEQLOTEOGPT

O 6po¢ "dratneriowun moodmta avagépetal og ®dfe uéyebog mov umro-
oel va. drapeital otaBed ®ATm amtd 0QLOUEVES TEOVTOOETELS. ZT1 PeENE-
TN TG TTEQLOTROPYS OTEQEOU DV £Y0UUE anOUa avapeBbel oe nuEyebog ovv-
dvaotind, 1o omoio vo amotelel, ONAad], cuvdVAoUO VOGS AdQAVELOXOV
%ol EVOS nvnuoTvoy uey€Boug, dmwg eivar n oo (P=m.v) ot petogo-
own xivnon.

2V TEELOTEOPLXY %iviom To avtiotolyo ugyeog, ac to movpe X TEOC
70 OOV, mEEMEL va LooUton pe: X = Lo, apol T TO YOQOXTNOLOTIRG K-
vnuatikG nEyeBog elvar 1 ywviomy ToxvTTo o ®ow 1 00QAVELL EXPEALETOL
ue ) eomn adpdverag I. H mapdhinin Aoy gaivetal oty ewova 6.15.

N
L

Ewova 6.15: Xtgogogui} vhiirov onpeiov

To oopotidlo udfog m €xel ToYUTTH U KoL TEQLOTQEPETOL UE YWVLAKRY
TayuTnTa o o€ ®Oxrho axtivag r. H opun tov P = mu dev apxel yia va meQt-
YOAYOUUE TNV RIVNOT, ETTELDT| TO OTTOTELECUOL EMNEEALETAL ROL OTTO TNV O
untiva nsgtcpogag Tov oopatdiov. Anuoveyouvue véo uéyebog, T oteo-
qoop1 L, n omoia expedletal amd T oxéon:

L = mur (6.20)

H otpogopur| €xet ta €ENG aQarTNOLOTINA:

o Eivaw 6Lavvouatmo ugyeBog naeeto 070 eninedo 0To omoio avij-
®OUV 1 OQUN MU %ot 10 6LOWUOMOL 0éong r. r H oQEd. TS naBoQICETOL UE TOV
2avOvaL ToU OeELoU ¥eELov (ewdva 6.16). Ta 4 dantula delyvouv T pod
TEQLOTQOPNG %alL O avTlyeLQag T otpopopuy. (ITagatnonote v avaloyia
TV ewmovov 6.1(f) xau 6.16 nau fydite ovumepdouara...)
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______,.-"'

Ewova 6.16: I'ia Tov 100ocdLogLops Tov S1aviopatog Tng 6Teogogrig

® Movdada g L oto S.I. eivan to 1kg Es .

® Me v aviwardotaon: v = or, N L yodgetor: L = mor’ 14

—

—
L=1o (6.21)

O LXAVOTTOLEL TN OVVOEDN HIVNUATLROU (6) ue adgovetono uéyebog (I).
MmopoUue va EXPEACOVUE %L 0TIV TEQLOTOOPY] TO 20 VOUOo tov Nevtw-
> AP

va ue oyéom avttororyn mg : F= ATV omoio pelemjoaue 0to vEQAAOLO 4.

—>
Eivaw 1 ox€on avdueoa ot gom M duvoung »ot t otoogpoouy:

) o AL

% M= —+- (6.22)
S Ao

| M=I'A—t (6.23)

H oyx€on (6.22) q (6.23) amotelel T0 Oeperidrdn vopo tng Mnyavixig
VL0 TN OTQOPLXT) %iVN|O1).

To moovopo Tng peyding gomg adedvetag: Av donudoouvue (dia po-
7 M oe Oudgopa oteped, exelvo mov €xel ueydin pomn adpdveiag I Ba a-
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AT UETAPOIS TNG YOVIAHIS TaYUTNTAS TOV.

vTLoToLYEl 08 wrEo puiud

Av, tdl, emdidrovue (o QuOUS petafoliic g w, n neYdin pom aded-
VELOG aVTLOTOLYXED 0 pueydn gomyj. AtatdEelg pue peydn gomy adodveiag,
AOLTTOV, EXOUV TNV LXAVOTNTO VO ®QOATAVE OYEAGV OTAOEQN T YWOVLOXKY TOUG
TOOTNTOL ZE EVOL RLVNTHQO, TT.)., AROUOL HOL OV 1] QOTTY| TTOV TNV TTOQAYEL OV-
Eoperdveran ehoped, ot "otQoES" TaQAUEVOUY (OLEC.

o

Ewdva 6.17: Xpovoviog pnyavev

Mo tétola dudtaEn etvon 0 opAVOUAOG TV unyoavav (ewmova. 6.17). Eivou
€vag ueyalog 1eox 4SS, TV 0moiov OAn 1 Mol VoL CUYHEVIQWUEVY OTNV TTEQL-
pépela. Auto PonBd va €xovv Gha To onuelio Tov TV (Ol ®ow PaMoTa Leydn
oo adpdveiag. Eivol 1o oyfjua Tov 0teQeo, Tov 0T0tov 1) OYE0N TS QOTNS
adodverdg €xel apBunuxd ovvteleoni 1 (I = mR?). Zpovdvlovg Polorovue
o€ TOMES UNYOVES ol dLoTAEELS 0€ Totrihor ueyEDm, xow 0 QOAOG TOUG elvall
onuavtroe. Kabe 1poydg »ow ote@dve CUUTEQLPEQETOL WG OPAVIULOS. AR
2O WXQOOLOTAEELS, GG TO QOAGL T.Y. (ewdva 6.18), dtaBETouv opdvdulo.

Ewova 6.18: O o@ovovAhog péca gTo QoAGL pag

Ed® 0 ogpovdulog rpatd otafepn T ywviomn toumta (GO0 ®ow T CUYVO-
TNTOL) TOAAVTOONS TOU %ot TOU EAaTiOLOL ("TRiYA" QOAOYLOV) TTOU TOV OUVOOEVEL.

IIgotgomyj: Ag mpoomaBijoovuE VO avayvwEIloOUUE %ol AAOVS OpovOU-
houg o€ PNy avES 1 SLaTAEELS Tov cuvavtdue oty ®oBnueowr Lo pog...
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ALTijN01) 0TEOQOQEUTIS: TO TOITO PAOIHG OTHOLYUOL TWV PUOLRGV EEEMEEWV

"Ewc topoa aoyolOrjraue pe 000 apy€g dLatnonong: g UNyXovIxig e-
vEéQyeLag xoL s oouns. Ta puowrd povopeva SLETOVTOL ®aL OIT6 UL TOLTY
aQy1. Ag dovpe Alyo ) ox€on (6.22). AmS ) ox€on TEOXUTTEL OTL:

"X e #d0€ odpa 1 gVOTNUA TO 000 OE DEYETAL FUVOLRA QOTTH], 1] GTQO-
oo} Tov ToQUUEVEL oTadEQT dtavvopaTind.

H rapamdvm diatimmon amotelet TV agy dtatjenong Tng oTogoe-
ug, wov pall pe tg 000 TEONYOUUEVES dNULOVEYOTV TO GUVOLO TV QLYYW
AV oTLg omoieg otnEiCetal 1) uor EQEVva.

Pomyj {om pe undév €xovue og do meQUTTOOELS:
® ‘Otav dev eppavitetol vdmolo eEMTEQLXY QO 0TO CVOTHUA, RO
® “Ot0v oL EEWTEQIRES YL, TO OUOTNUA QOTTES EYOUV OUVLOTAUEVY (OM 1e undeEv.

H mpot mepimtmon aviiotolyel oe avtd mov ovoudtovue povopévo i
%Ae1010 ovoTnpa. Eivar ndbe ovomua coudtov (umogel va elvor xow pévo
TOU RATOLO OWUL), OTO OO0 OEV ETEVEQYOUV EEMTEQLRES QOTES RO OTO O-
molo ot dmoLeg TELPES (Ttov ouviiBwg de Aeimouv) Bempovvron apentées yia
TNV TEQLOTQOPN.

H duamjonon g otpogpopuns yodpetow: L = L,. Aga:
Il(l)1=12(,02 (6.24)

H oyéon (6.24) delyvel 6t 10 yivéuevo Lo dratmeeitor otabepd. Avtd
onuaiver ot ta uey€dn I, o "dovievouv" to €va o fdpog tov drhov. ‘Oco
ueyalawver dniadn n pom| adpdverag I, wrpaiver n yoviony toxitto o,
now avtiotgopa. O dvdpag, m.y. e ewovag 6.19 TeQLoTEEPETAL ROATHVTOG
og 0pCovtia Tevimpuéva yxéoua dvo Pdon. H ywviaxn toyitnto TeQLotoomis
Tov elvan ;. ‘Otav polevel ta x€oLa Tov, N yoviaxi taximta w, Yivetol ue-
yolUteon. Baowoteite ot oyéon (6.24), yio va eEnynoete 10 povouevo.

Ag oxeprovpe dV0 onouo EVOELRTIRA TOQAIEYUOTAL. .

Ewova 6.19: I'a tnv emPefainon tng dtatiionong tng otoogoguiis
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a) Ou maryodpduoL TeQLOTEEPOVTOL OE TAYMUEVT TLOTA e RATOLOL Y-
viory tayvtnta. Kdmowa otyuy ovomeloavovtal ®o 1 TEQLOTQOPY YiveTal
YONYOQOTEQN.

B) KaBduaote oe mepuotpepopevn molvBoova ot noatdue uio ogpal-
oo og ®dBe TeVTOUEVO 0pLLOVTLA YEQL pag. Maletvovue amdtona TLg
opotpeg 0T0 0TNOOGg ®HaL 1 TEQLOTEOPN YiveTow o yeryoen. O (Avyyog
TTAQOUOVEVEL...

v) loyvoiCovrar mohhol 6tL umoovv va draxpivouv to feaouévo amd
10 dPaoTo afyd meQLotEEpovtdg To Tavm ot TeaméCl. EEnynote...

Iivaxrag 6.2: Avrigtolyio LETAQPOQLXIIS XL TTEQLOTQOPLRIIS KIVIIONG

Meragooirn zivnon Ileguotgogixny nivnon
Méyefog Xyéon Méye0og Xy€on
Merotdmion s T'ovio 6 s=0.r
Toyvmnra v T'ovion vV=w.r

TAUTNTOL O

Kevtpoudhog a, =0 .1
EMTAYUVVON
Mdlo m Porm) adpdveiacl  I=m.r
Avvoun F F=m.Av/At Pormi M M =1.Aw/At
Ooui P P=m.v Ztpopooui L L=1.w
Kty Kuvnmuny
evépyela K K=%m.v evépyela K K=%I.o

Ay ™mg drationong g opwig: Ay ™G dLomienomg g 0TEOQOE-

F= 0, P = otab. ungc: M= 0, L = otod.

6.6 Kvolon: XuvimagEn netagoeds ®oL TEQLOTOOWPTIS

IToMEg ®opEg Ta 0TEQEA OUUUETEYOVY CUYXQOVIGS OE UETOPOQLKY RO
oe mepLlotoopLxrn rivnon. H otvBetn nivnon, n »okom, €xeL avopepbel
2ratd T UEAETN TOV QOAOV TG TOLPNS OTA PuOLrRd awvoueva. Buuilovue
OTL 1) TOEOVOTA TNG OTATLXGS TOLRNG Elval OToQalTNTY, YLO VO RUM|OEL %A
TTOLO OMUAL.
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Ag oxregrovpe: [Topdderypo 0teQEOV TOV PTOQEL VOL LETARLVEITAL, VOL
TEQLOTREPETOL KA VA KUALETOL E{VOL O TOOYGS TOU CLUTORLVITOU.

® ‘Otav 1o gpeéva WTAordQouV Tov 10y 0, autds ohabaivel oto
dpouo. Ouunbeite, pue ta mTpwtoPodyta xoL To BEEELHO Tov dQO-
1oV, TG00 OUYVA YAOTQAVE OL TOOYOL UE TIS YVIOTEC OUVETELES.
(Avaivote, ue tyv evxaipia, to pawvouevo. Iati ta Adoa wov &i-
vat YuuEva oto OQOUO ETLOEWVHVOVY TA TQAYUATA ).

® ‘Otav o teyvitng avePdlel to apdsl oe “youro”, yia va eA€yEet,
.Y, TO ddmedo 1 v eEdTULon TOv 0L TEOYOL Elval otov aépa. To-
TE WTOQOUV UAVO VO TEQLOTREPOVTAL.

® ‘Otav ®unhooel To ovtonivnTo, ®ABe TOOYOS LETARLVEITOL RO
TEQLOTREPETAL. AQO HUAETAL.

H ovumepupopd tov ®uliduevov tooyoU gaivetal oty ewmova 6.20. v

E— 2

i

Ewova 6.20: Melétn Tng OVUTEQLPOQAS TOV RVALOUEVOV TQOYOV

ou(xM] %IVON TOV CLUTOXLVITTOV O TQOYOG Xa@ocmngfgswt oo dvo tayvmres:
mv v, 1 TG UETAPOQLRIS RIVIIONG RO TV v, = TS J'ESQLO‘CQO(pL%T]g H wxvmm
Uu swou omesgg wavouatmoc %O HOLVY] YLt OAQL TAL OMUELDL TOV TEOYOU.

H toytdmra v, €xel 01:(165@0 UETQO V=TI %Ol E(VOL EQPATTOUEVY OF %A-
Be omusto TOoU t@oxov To uévo onueio mov dev meQLoTEEPETOL (AR EXEL
., »=0) eivar to #€vrpo K tou tpoy0v.

Kda0e oty vrdyel ndmoro onueto O tov T1ooy0U Tov arovund oto €-
dapog. (ZTNV TEOYUOTRATTA O TQOYOS EQPATTETOL OTO £00POS UE RATOLOL
oAU UrEY ETTLQPAVELD TOV, TOV UoQel va BempenBel evbeia. H »ndroyn g
evBeiag elvon 1o onuelo O). To O exeilvn ™ otrywr| €xeL cuvohrt] ToyvTNTO
undév (6mmg nan to €80og).
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7 —> —> z

Aga: v+ v, =0, ondte: U, =V =0.

H oy€on avty emdpd otn ovvolni] tayvtnta ot Twv dAlhwv onueinv
Tov TR0 0V. Atite To onuela K, A, T', naw A:

Znueio K (2€vto tov 100y00): Vg =V, =V

Znueio A (T0 avaTeQO ONUELD TOV TROY0V): VA=V, +V;=2V

Znuela I, A (drpa optldvriag drauétoov): vr=UA=-\’v;+UfE =12

H nopamdve eEopoimon petatpémel ) ovvOet »ivnon (vihon) oe a-
M (TteQLotEOPLXY) YUom 0mtd Tov dEova ov mepvd amtd to O (oTrypaiog
dEovag). Ag dovue oty ewndva 6.20 (f) TV ®atavoun TOV TOXUTHTOY OTA
dudoga onueta tov tpoyov. ITagaterote, axdua, Tdg ®iveltol 1o A, T.Y.,
oto 0o. H nivinon BupiCet v ehroetd] dudrokn wag Bidag g omolag,
emiong, #»d0e onuelo PETOKLVEITOL RO TTEQLOTQEPETAL.

Me Bdon v ToQaTdvem TEOCEYYLON, EQUNVEVETOL 1] CUUITTEQLHPOQT TWV
ooy V. ‘Tomg yvwitete 1L onuaivel autd mov Aéue "Cuyootdduiomn omi-
oBuwv tooywv". Tivetal, dtav dovue Tovg omioBlovg TeoyoUg va. "toixAiCouv"
(A€ue otL ndvouy "oxtdola'") VoTeQX OITo TV RATATOVNON TOUS o€ TeC0d00-
e, o€ Aorrovfeg ®au amd xrumijuata. 1o ovvegyeio Luyootabuioewy to-
TOOETOUY TOV TQOYO OE TEQLOTREPOUEVY PAOT RO TOQAXOAOVOOUV T OVU-
UTTEQLPOQA TOV. AV YQELUOTEL, OTEQEMVOUY UOAPEVLA TORANLOL OF ETUAEYUE-
Vo oNUela TOV TOY0V. ZHEPTE(TE 1| QWTNOTE yLati yivovtal Sha autd...

H duationomn g unyovixng evéQyeldg oTnV ®UAL0T

Avageoirapue moQamdvm otig SU0 %VIOELS TTOU TEQLEXOVTOL UECH OTNY
nUMOT. AQa ®OL 08 VO HVNTIKES EVEQYELES: O QUTIV TNG UETOPOOLHNG,

1 1
K,= 5 mu’, %o 0TV oVTioToL TS tepLoteope, K = 5 Io’. Emopéva,

OtV ®UALON 1] OUVOALRY] HLVITLRY EVEQYELDL ELVOLL:

(6.25)

K= -—;—— mu’+ —%— I  “Otav pueletdue v ®i-
VN OY OMUATOS TOV TQO-
OEQETOL YLt *UMON (Opaipag, *UAIVOQOU KTA.), UTAIVEL TO EQUITNUA OV OL
OUVONHES TOV ETUTEETOUV VO XUAETOL.
® ‘Otav wAdue yio Aeto ddmedo 1), yevird, enimedo, n EMhenpm tolfrig €xeL
ouvvémela v amovoio ®UAong. To odua amhdg olobaivel.
® ‘Ortav vrdyet Top1] (rov elvar ®ow TO PUOLOAOYLRS), TO COUA KUAETOL.
To o eviLapEPov rat ¥ENOoLUo elval To YeYovAog 6Tt To £0Y0 Ti)g Tetps &i-
vau pnd€v. Auté ovufaivet, emeldn n ToLp1] ohioBnong dev €xeL v gvron-
ola vo natavalwvel €070, 0oy 1) ETLQPAVELD ETOPIS ODOUOTOS — ETLITEOOV
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alael ovveyms. “Exouvue, dnhadiy, xUlon xwoigs ohioBnon. “Etot, n top1
dev "mpohafaiver va rdvel T Inud" tg.

IIog Avovpne aorijoels xivnong otegeov: OL AORNOELS TNC TEQL-
OTEOPYIC OTEQEOV YWEILOVTOL OE TOELS YEVIXES HOTNYOQIES:
® Aox10ELg TEQLOTOQLXIS %ivong. To odua €xeL xivnuny evépyela,

1
mepLotpopric: K= 5 Iw’. Me v epaouoyn T axns dationong mg e-

vEQYELOg Polorovue T yoviaxy TaUT)To TEQLOTQOPNS 0 ®AmoLo. B€on
TOV OTEQEOV.
® Aox1j0elg ®OMOoNG 0TEQE0V. H nivnminy] evépyela Tov omuatog eival

{on ue: K= %mv2 + %Iwz. H oyéon v=owr fondd oto va éxovue oxEon
UGVO UE TN YOVLIOKRY TOYUTNTO, TV OTOlC UTOQOUUE VO, BQOVUE.

® A0xN0ELS LOVOUEVOV GVOTIIATOS oopdtov. H diatimmon g doxy-
ONG TEETEL VAL AVOPEQEL TN PEAOT: “YwQls eEmTeQLnn moéupaon” 1 xd-
moa apduota. Tote aElomolotpe v 0y TS dLaTiENOoNS TS OTEO-
pooUNg ®oL PELOROVUE TN OYEON TV YWVIARDV TOAXUTHTOV YLd TS dvo
NOTAOTAOELS TOU OUOTHUATOC.

1
Egagpoyn: Kvlvogog (IK= > mRz) UPIVETOL QITO TNV ROQUPY] HEXALLE-

vou emutédov YYovg h. Me mora tayvtnro @tdvel otn fdon tng »otn-
@OQag, 0V TO EMiTedO: a)eivan Aeio, B)epgavicer T ne To oona;
Avon:

Zmv mepimtmon (o) 0 ®UAvOQOs mmg elmape oloBaiver. H diomionon
™G EVEQYELOG Yo T onueiar A (voQuepm rarpopag) xow I' (Bdon) yodpeTow:
KA+UA= Kr+ Ur

1 1
0+mgh= 5 mv’+0
(emimedo avapods duvaurng evéQyelas Beweltal To avtioToLyo Tov
D).
Apat: v=1/2gh

Zmv mepimrwon (B) To OUo RUATETOL KAt 1] SLOTHENON THG UNYOVIXIG

1 1
evéoyelag yodpetaw:  O+mgh= — mv'+ — Ixw*+0.
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1 v
Av avtiwatootjoovpe: Ig= 5 mR’* o w= R (v=TayvTTO TOU AE-

,UZ

2 2 R*’

, 4
Aopa: V= ?gh.

BAémouvpe, dnhadn, 6L 1 tehnn TaxUtnTa ivol WHQATEQT 0TV RUALO
10d 0TV ohioBnom. AEiCeL va 10 oYoMAcOVUE OE OUVIVAOUO UE TNV -
moopia: “Tatt €govue, ma’ Gha avTd, TOOYOUS OTROYYVAOUS, TOU HUALO-
vTaL, ®oL oL, Y., 000oymvioug, Tov oMaBaivouv uévo;”

Ag ementeivovpe: Aoxipudlovpe TV ToQoTdvem daduraoio ylo oteQed
dAMv oxnudtov (.. opoipa, Teoxo ®TA.), Bolonouvue molo and Gha
QTAVEL ue peyoriteen toyvtta oty fdaon g xatnpdpog. [lagatneovue
ot walo m xow n axtiva R tov otepeot dev eppavitoviar ot oyxéon
™ v. [edg umogovue va to eEnyoovue;

EPQTHXEIX -IIPOBAHMATIEMOI- ALKHXEIX

6.1.

6.2.

6.3.

6.4.

244

EneEegyaoteite Ta ootinata %ol Tovg TEOPANUATIONOVS OV EQ-
VOL OLAOTAQTO 0TO KEIRUEVO TOV XEQPUALAIOV.

LuumAnedoTe TIg AEEELS OV AEITOUV OTIS TAQUXATO POATELS:

oz 2TV OUOA] RURAKY REVON 1 ............ ETLTAYVVOT] EIVOL ...........
Ot YoOouuLrY ToyoTnta.

B: Zta opoaovind cvotiRoTo £XOUUE OTABEQRN] ... ......... TOXUTNTOL ROL
N ceeeeeeeen. TOXOTNTA QUEAVETOL OO ... ... 1 andotaon and Tov d-
Eova meQLOTQOPNG..

v: H uhion tov dpdpov otig 0togpés #aBopilel To 6010 ............ TOV
OYNUATOV VL0l OEQOUEVT] ............ ROUTTVASGTNTOGC.

Ioweg a0 TIS TOQUKRATY TQOTATELS EIVOL COOTES RAL YLATI;

o: Xe vabe opary xivnon n emtdyvvon eivan undév.

B: H nevioopudhog emtdyuvon TeQLOTREPSUEVOL TQOYOU 0T TTEQLPE-
peLard onueia givan peyoliten o’ 6t oto Ao,

v: 2Ta CUOTHUOTA TEQLPEQELAUNG UETADOONS TEQLOTEOPN G M RIVNON
divetal oTov TROYO UE peyAain axtivo.

O: Ta modnrarodpda €xovv otifo pe xAiom, yio vo dtevrolUveTon m
rURMRY| niVNOoN.

Y& modNAaTo oL axTiveS TOV dV0 dionwv elvan r ®ou 3r, VO 0 oOi-

00105 Tp0Y 05 £xeL antiva 10r. Na ovyxzeLfovv oL yoviaxég »at ot
YOORULXES TAYVTNTES TOVG.
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O diorog Tov ouumhéntn (0 omoiog CUVIOWOG UVAPEQETAL LE TOVS YUA-
Mrovg 600Vg aumEAYLAT 1] VIERLTQAYLAL) EMIROLVOVEL LE TOVS AVTi-
oTOLYOVS TOV TaYVTHTOV egantopevizd. To "avéfaopa” Tng Tayvtn-
Tag oo v 1" meog Tnv 5" emiteémer peyahiteQeg EMOOTELS; TE TL L~
oteveTe oTL opeileTan avTo; Potiiote T onuaiver ) whngogoeio: "n 1"
TayvTnTa %01 1) 6medev £xovv ayéon 3,909, eve n 5" 0,967";

Oe0EiTE COOTES ®OL TANQELS TIG TOQURATO TEOTATELS; AV OYL,

dopBvote TEG 1| CUUTANQDOOTE TES.

a: H port adpdverag oopatog eivar 50kgm’.

B: O ourypnlaiog dEovag meQLoTEOPYS TE0Y0U BonBd v ®UAlon va
"palveTal" ooy TEQLOTEOMY.

v: H toipn petarpémel €gyo oe Bepudmro.

0: Ze povouévo ovotua 1 otgogoouy dtatneeitor otade).

TNUELDOTE TIG AVILOTOLYIES NEYEDDV NETAPOQOLXIIS RAL TEQLOTQOPL-
®1g %IV NLE TIg avagpeQopeves povaodes S.L

Movadeg S.I.  Metagopunni xivnon  Ileptotpopuniy ®ivnon

kgm’ Mata m  Pom M

Nm Merardmon S 210000oUY L

rad/s Toayvmrta v T'owvia 0

kg m/s Emtdryuvon a T'oviar toyiota [0)

m/s’ Oowi P Pomij adpdvetog I

kgm’/s AvGvouy F Kevrpoudhog emitdyvvon o,
6.8. XupmwAneoote Tig AEEELS TOV AEITOUY OTO TAQUXATO RELUEVO:

6.9.

6.10.

6.11.

To aitio ndBe meELOTEOPYS OTEQEOY EIVOL 1) ............ . Otav TO oWua
EYEL ............ o] adpdvelog meploTEépetal dvonoia. H pomy| adod-
VELOLG 0TEQEOV eEAQTATAL OO TOV ............, YUQO OO TOV 0TO(0

ceeeeeeen . O dEOVOG TOV OVTLOTOLYEL OTY) ........... QOTT| CLOQAVELOG EL-
Vo oUTOG OV TEQVA ATG TO ............ PAOOVS TOV OTEQEOU.

EEnynote yrati, peTd TIG YOQEVTIXRES (PLYOVQES TEQLOTEOPTNS OTO
ROAMTEYVIRO TATLVAE, OL OQEVTES avoiyouv 0QLiovTia Ta XEQLa
TOVG, BOTE VU OTURATIIOOVY TEALRA,

EEnynote mote n pehérn evog parvouévov Pacitetar otn dtarnonon
T1G 0QU1|S %O XOTE OTIV AVTIOTOLYT) TN OTQOPOQUI]S.

‘Otav 10 goAot deiyver 12h Omin Osec, ot 3 deinteg ovuminTovuy.
Ilowa dga petd tig 12 o wEodeintng »ar o Aemrodeintng Oa yivouv
®d0eToL Yo XEOTY PoQd;
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KE®AAAIO 6° KYKAIKH KINHXH-IEPIZTPO®H EXTEPEOY
- #0ALoN: CVVUTAQEEN NETAQOQAS XAl TEQLOTQOPG -

Avo aOinrtég Tov 400m £xovv emidooers 48,2 s nar 48,8s avrioror-
xo. o) Iowa péon tayvtnre avaxtvocoel »abévag; f) Ilooo Oa a-
TEYOVV, 0TAV TEQUATIOEL 0 TLO YO1{Y0Q0G; ¥) Av Bewprioovpe oTL
70 0tddLo £xeL péyedog nar oyxfqua téroro, wote ta 400m vo avri-
OTOLYOVUV OE L0 TTEQLYPEQELX, VO POEITE TIG YOVIOKRES TAYVTNTES
tovg. AA1jfsta, yrati ot aBAntés oTifov mwagamoviovvrar ovyvd: "Me
éfaiav va 19€85w og 0vonoAo dtddgouo (xoviovdg )..."; Tt evvoovv
xat 100G eENyeite T0 TAQATOVO TOVS;

X1ovg aydveg otipov "Bevitéhera" n valvtegn EAAnviz enidoon
010 doopo 800m yvvar®v YRAPINRE 0TO POTELVO Tivaxra €T0L:
2:10:54. I'odyte o€ povddeg tng Puouxig Tnv exidoon avti. Av de-
XTOVULE OGS 1 TEQLPEQELA TOV OTifov aviiotoiyei oe 400m, va Poe-
00UV yra TNV aOM)TOLa OL HECES TLUES YLK TA TOQUXAT® UEYEDN: mTEe-
00000g TEQLPOQAS, CUYVOTITA, YOVLEXT] RAL YOOULULAT] TAYVTITA, RE-
VIQOUOAOG EXLTAYVVOT] RAL XEVIQOUOAOGS dVvaun (oTnv TeAevTaia
Cuywon n adAjtoia Beédnxre ne pagog 50kp).

No vtoloyioete 6Aa Ta pey£0n yLa T CULUETOYN OOS GTI)V TEQLYPO-
0d g I'mg yvpm amé tov dEovd tng (ouyvoTnTa, TaXVTNTES, EMLTA-
AUVO) ®oL ®EVTEORGAO dVvaun. Ty udia oag v E€pete »alvrepa amd
10V 200€va...). Na guyrQIvVeETE, VOTEQU, TNV REVIQOUOAO dVvaun pE
10 Bdgog oag. (R, = 6400km, yewygogixd thdtog 37° Bigero).

YnoOérovpe ot n I'n megupépetor o€ zurdnt) T0oYLd YUQO A6 TOV
“HMo. H péon axtiva tng tooytdgs vroroyiotnxe 1,49.10"m »ar
T0YLd (0mg E€govpe) dravietan o€ 365 péoes. Na PoeBovv ta pe-
YEON TG opariig rurhirg ®ivnong ®a va ovyxgLlovv pe Ta avti-
OTOLY0 TN)S TEONYOUUEVIS AOXNOTG.

O peydhog ®»oTax0QUPOS TEOYOS TOV AOVVa-ToE® axtivag 14m meQr-
PEgETaL YUEW A6 00LEGVTLO dEOVA OV TEQPVE Até TO #€vTEo Tov. H
voappxt tayvtnra xadov pe pdaia 40kg eivar 8m/s. Na poe@ovv
Ta ney€0n g opadrng wvrhinng xivinong (xovy avapegbei atig
TQONYOUVUEVES AORIOELS).

H ogaiga tng ewxdvag 6.2 (B), ne pata 1kg, mepupégetar oe ogt-
govrio xvxho pe Ty Poridera Tov vijpatog mixovg €=20cm, mwov
oynuratitel 60’ pe Tnv rotexéugo. Na poedovv: | yoviaxn toyy-
Tnta, 1 TEQL0dOGg, N CUYVOTNTA, | REVIQOUOAOS ERLTAYVVOT ®aL
ovvapn. EmAEETe ndmola amo Tig OXETELS, TOV YONOLLOTOLOA-
1€, Y10, va OeiEeTe oTL: "600 TLO YO Y0QW TEQLPEQETAL 1) TPaiQU,
1600 mLo YNAd avePaiver o vxrdrog mepLpopds" (Qvunbeite amo
™y Totywvousroio: 000 UEYarBVEL ) YOvia, uLxeaivel To ovvyuiTo-
V0 THG).

Ao TNV ®0QU@PN REXALPLEVOV EMLTEdOV APVETAL LI TPaiga
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KE®AAAIO 6° KYKAIKH KINHXH-IEPIZTPO®H EXTEPEOY
- #0ALON: CVVUTAQEEN NETAQOQAS AL TEQLOTQOPIG -

%ol EVAG TEOYOS . Na ovyxgi8ovv oL Tayvtn-

1
— 2
5 Ix= 5 mé
T€G TOVG, 0TAV PTAVOVVY 0TT) PAOT TNG RATNPOQAS, OV TO EXITEDO:
a) givan Aeio, P) mwagovordler ToLp).

O 100) 065 T1)g TEONYOVNEVNS doxNONS XL pdia 35kg waw axtiva
60cm %o To VYog, oo To omoio agrveral, eivar 15m. Na foeBovv:
a) 1 TayvTnTa HE Ty omtoia gOdver oty Pdon, B) n xuvnTik evép-
YEWd TOV, 7) 1) TEMXY] OLVYVOTNTA TEQLOTEOPNS. (2=10m/s).

Pdpdog megrotoégetar yHom e dEova mTov TEQVH A0 TO REVTQO

1
Bagovg g (I, = - mé |, Xomois eEnteguen enéupaocn 1 gdpdog »d-

moLa oTLyU1) aAAACEL AEOVA TTEQLOTQOPIIS XL TEQLOTOEPETAL YUQO U~

1
7o 1O €va d®EOo TNG (I A= T mé’|. Na ovyztBovv a) oL yoviaxég Ta-

YUTNTES, B) 0L XV TIRES EVEQYELES YL TLG OV0 TEQLXTMOOELG.
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