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TTIPOAOI'OX IAPYMATOX. EYTENIAOY

O Evyévios Evyevibns, 16puris kar xopnyds tov «I6pvuatos Evyevibov», mpoeide
evwpitara kai oxnudnoe m Pabid nenoiBnon 6éu avaykaio napdyovia yia mv npéodo tov
€Bvovs anoteAei n dpuia kardpuion 1wy EXVIKQV fias o€ ovvoévaoué npos mv nbikni 1ovs
aywyn.

Tnv nenoiBnon tov avin tny peréipepe o yevvaia npdén evepyeoias, 6tav kAnpobdomoe
ogfaoté mooé yia m ovoraon 16pvuaros, nov Ba eixe ws okoné va ovufdirer oy texvikn
exnaievon 1wv véwv ms EAAdSas.

Ero1, 1ov Oefpovdpio tov 1956 ovveornibn 1o <ISpvpa Evyeviov», tov onoiov v
6ioiknon avélaPe n aberpn tov Map. Xipov, ovupwva pe mv emBopia ov Siabém. Ané
I ouyun ekeivn dpxioav Mpayuaronolovievol ot okoroi mov opauarioOnke o Evyévios
Evyevibns kai ovyxpévws n ekmAiipwon pias amndé us facikéiepes avdykes tov €Bvikod pas
Piov. To épyo tov ISptuaros ovvéxioe aré 1o 1981 péxpr 1o 2000 o NikéAaos Bepvikos-
Evyevibns- éxtote ovvexifel avié o k. Aewvidas Anunipidéns-Evyevidns.

Kara mv khipdrkwon twv okonav tov, 1o 1opvpa npoérade v éxdoon texvikwv PiffAiowv
1600 yia A6yovs Oewpniikovs 600 kai nipaktkovs. AiemorOn npdypan 6u anoreAei
npwrapxiki avdaykn o epodiaouds twv pabniov ue ocipés ané Pifia, ta onoia Oa éBerav
op0Ba Oeuéhia oty naiSeia tovs kai Ba anoteAovoav ovyxpovws moAdvuun Pifriobikn yia
kdOe teXVIKO.

Eibixéiepa, 6oov apopd ota exnaibevnikd [ifAia twv onovdaotdv twv Anpoociowv
YxoAwv Epmopikot Navukod, 1o 16pvpa avélaPe t6te v ékSoon tovs o€ mAfipn kai
otevi ovvepyaoia pe  AwevBvvon Navuknis Exnaibevoews tov Ynovpyeiov Epnopikris
Navruihias, vrié vy enornteia tov onoiov vridyoviai ot 2.xoAés aviés. H avaBeon oro 16puvpua
éyve pe v vrt’ api6. 61228/5031, ms 9ns Avyovorov 1966, anépaon tov YEN, onére kai
ovvekpotnfn kai n apuédia Enuponni ExS6oewv.

Anoté\eopia ns ovvepyaoias avriis fitav n ékSoon s Yeipds BifrioBnkn tov Navri-
koD, érov €§e666noav: a) I'ia rovs pabniés twv Anpooiwv Xxolov Eunopikod Navtikod
30 16po1 Pifricwv (1967 — 1979). B) I'ia us AAYEN (Avaiepes Anuéoies Xxoés Epro-
pikod Navukov) 54 tépor (1979 — 2001).

Kipios okornés twv ek660ewV avtdv, twv oroiwy 10 MEPIEXCUEVO €IVal OUIPwWVO UE Ta
exdorore 10x0ovia avaivtikd npoypdupara tov YEN, fitav n mapoxni npos tovs ormovdaotés
twv Navtkov Xxorov AAYEN kar Navtikdv Avkeiwv twv avaykaiowv 161€ eknaiSevtikyv
keyévwy, 1a onoia aviioroixodv npos ta pabnpara mov Si6dokovial otis XxoAés aviés.

Enions eAng0n 181aitepn npévoia, wote ta fiffAia avid va eivat yevikérepa xproa yia
oAovs tovs a&iwparikovs tov Epmiopikod Naviikod, mov ackodv 10 endyyeAua a e€elioooviai
oty 1epapxia 1ov kAGSov 10vUs, xwpis avié va onpaivel 6 enépxetar petafoAn om ordfun
TOV ITEPIEXOUEVOD TOUS.

Me mv vn. ap. M 2111. 1/2/99/28-05-1999 (PEK 1168B/14-6-99) vniovpyikn ané-
paon, é6nws pononoiribnke pe mv K.Y.A. 1wv vovpyav Oikovopias kar Owovopik@v
kar Epnopikis Navuhias ap. M 3611.2/05/05/16-12-2005 (DEK 1942 B/30-12-2005
kat PEK 169 B/13-02-2006), 1o YEN avéBeoe oro 16pvua Evyevibov mv ovyypapn
kai ékboon twv Sibaxtikwv eyxeipiSiowv twv Navikwv Axabnuicov- iién 1o YIT.OLA.N.



npoeknipvée mv ovyypapn 27 Pifliwv npos kdAvpn twv avayk@v twv ornovdaoctav fdoel twv
LOXVOVI®WV avaAvTIK@V TIPOYPapidIwy.

O1 ovyypageis kar n Enuponn Ex66oewv tov I6ptuatos karaffaAovv kdBe npoondbeia, wore
ta fifAia va eivar emompovikos dptia aAAd kai mpooappoopéva otis avaykes Kai 1is Suvaromnies
twv onovbaotwv. It avié éxovv mpooeyuévn yAwooikA Siatdnwon twv KeWEvwy 1oUs Kai n
owanpayudrevon twv Ogudiwv eivar avaloyn ripos m otdOun tns eknaidedocws, yia mv ornoia
npoopidoviai.

Me v npoopopad orovs kaBnyniés, otovs orovéaotés twv AEN kai o€ 6Aovs tovs a§iwpatikovs
tov Epnopixot Navtikod twv exdéoedv tov, 10 T6pvpa ovpufdirer omv npayparonoinon tov
okornod 1ov 16puri tov Evyeviov Evyevibov.

EINITPOITH EKAOXZEQN IAPYMATOZXZ EYTENIAOY

Eppavouinl Apns, op. kaOnyntis EMIT, T1p6eSpos.

Iwavvns Teyomoudos, op. kaOnyntis EMIT.

Iwavvns TlaBapas, avuvaivapxos A.2. (E.A)).

AXé€avbpos Ocopavémouvdos, mroiapxos A.2Y., §/vins Naut. Exknaib. Yn. Navulias ka1 Aryaiou.
2.6pPoudos eni twv ekb6oewv tou 1§piparos Kwv. Ayy. Mavaens, op. kafny. ®i1doco@ikis 2xoAns
[Tavemotwmpiou ABnvav.

Emotnpovikés 2opBoudos yia to Bifrio «Duoiki» Eppavound Apns, op. kaBnyntis EMIT.

Awatedéoavia pédn tns Emrpomnns

I'. Kaxpibns (1955-1959) KaBnyntnas EMIT, A. Kaioyepds (1957-1970) KaOnyntas EMIT, A. INanmds (1955-1983)
kaBnyntas EMIT, X. Kafovvidns (1955-1984) Mnx. HA. EMIT, M. AyyeAdrovios (1970-2003) op. kaBnyntiis EMIT,
Y. Tovhiédpos (1958) Avt/pxos, =. Aviwviadns (1959-1966) Avt/pxos, A/vins Nauvt. Exknaib., IT. I'. Toakipns (1967-
1969) [Mioiapxos, A/vtis Nauvt. Exknaib., EAL. XiSepns (1967-1969) Ymovaitapxos, I1. @ovorépns (1969-1971)
Avumoiapxos A2, A/vtas Naut. Exnaid., AA. Mooxovds (1971-1972) Avumdoiapxos A.2., A/vtas Nauvt. Exnaid.,
L. XpvoavBakérovios (1972-1974) Avumdoiapxos A.X., A/vtas Naut. ExnaiS., ABav. Xwmpdnovios (1974-1977)
[Moiapxos A.X., A/vtas Navt. Exnaid., I'. Xnapuwimns (1977) Avumdoiapxos A.X., npoowpivés A/vias Nauvt. Ex-
naib., ©. INovAdkns (1977-1979) [Mioiapxos A.X.., A/vtas Naut. Exnaid., I1. Avkodéns (1979-1981) IMhoiapxos A. 2.,
A/vths Naut. Exnai8., Avaor. Anpapdkns (1981-1982) [Mhoiapxos A.X., A/vths Nauvt. Eknaid., K. Toaviridas (1982-
1984) [Moiapxos A.2., A/vtas Naut. Exnai8., A. YXavpdnovios op. kabnyntis [eipaids (-2008) E. T¢aBéras (1984-
1986) IMioiapxos A.X.., A/vtais Nauvt. Exnaib., I'. Ipnyopdros (1986-1988) IMioiapxos A.X.., A/viiis Naut. Exnai§.,
A. Mnapkarods (1988-1989) Apximdoiapxos A.X., A/vtiis Naut. Exnaib., K. INanavaoraciov (1989) Apximioiapxos
A.X., A/vtiis Naut. Exnaib., I'. Adunpov (1989-1992) IMroiapxos A.2., A/vtiis Naut. Exnai6., K. Kokopéroas (1992-
1993) IMroiapxos A.X., A/vtiis Naut. Exknaib., K. Mapkdxns (1993-1994) [Thoiapxos A.X., A/vths Naut. Exnai6., 1.
ZovurovAns (1994-1995) Moiapxos A.X., . Wappds (1995-1996) [Mroiapxos A.X., A/vths Navt. Exnaib., I'. KaAa-
pavns (1996-1998) [Moiapxos A.X., A/vtiis Naut. Eknaib., 6. Pevideriépns (1998-2000) Avumoiapxos A.X., A/vias
Navrt. Exnaid., I. Xrepavdkns (2000-2001) ITaoiapxos A 2., A/vtiis Naut. Exnaid., K. Mapivos (2001) ITaoiapxos A%,
A/vtiis Naut. Exnaib., I1. E€apxénovios (2001-2003) ITaoiapxos A.X., A/vtis Naut. Exknaib., K. MnpiAdkns (2003-
2004) IMoiapxos A.X., A/vtiis Navt. Exnaid., N. O¢uédapos (2003-2004) Avumdoiapxos A.X.., A/viis Naut. Ex-
naid., I1. KovBérns (2004-2005) IMroiapxos A.X., A/vtiis Naut. Eknaid., A. BaoiAdkns (2005-2008) ITaoiapxos A.X.,
sA/vtis Naut. Exknaib., I1. ITerpérovios (2008-2009) ITroiapxos A.X., A/vths Naut. Exknaib., A. Marodyyos (2009-
2011) [Moiapxos A.2., A/vtas Naut. Exknai8., I. Xépyns (2011-2012) Apximdoiapxos A.2., A/vuiis Nauvt. Exnai..
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T[IPOAOI'OX. XYITPAO®EQN

To BifAio avié anevBiverar oe 6Aovs Tovs MpwIoEIEis kal Seviepoeteis omovdaotés
twv Akadnuudv Epmiopikod Navtiko?d, otovs avpiavods mAoidpxovs A punxavikoos mns
eAnVIkAis il eAAnvokTnIns vavtiAias.

Exer ypagrei obppwva pe ta opi{dueva ota avapoppwuéva avaivtikd Kai wpors-
yia npoypdupara onovdav twv A.E.N., énws avid neprypdpoviar oro P.EK. 1224
B /2007, nov exb60nke o€ epappoyn twv module courses tov International Maritime
Organization kat’ anaitnon tns Aiefvots YvuPdoews STCW.

Tia 1ovs okomots tov napévios PiffAiov xpnoyonoiioape ws onpieio apempias mv
npovndpxovoa yvaon, mv omnoia yvwpidope ané mv noAbxpovn euneipia pas Ot Ka-
éxel o péoos onovdaotiis niov eiodyerar otis A.E.N.. Anobexduevor éu n pdBnon éxer
evepynuiké kat 6x1 nabnuké xapakmipa, anaiei mv €noikoSOUNTIKA OUUUEIOXA TOV
orrovdaotn kai €ival pia moAvAokn yvwotakn Spaotnpiomia rov Sev xwpdel fiaodvn,
MPOXWPNOAUE OIn oLYyPAPn TOU.

To BifAio avié Oa éxer ekAnp@OEl Tov 0T10X0 TOV av katapEPEl va ovpfdler emir-
XS 010 va karavonoovv ol evepyoi ormovSaoctés oToIXelMOELs EVVOIES NS QPUOIKTS, TS
oroies ovvaviov 160 oty kabnpepivi tovs {wn otnv §npd, 6o kai éoa ora mAoia kat
0x1 Otav anopvniiovevoovv anopovwuéva oroixeia kai 61adikaoies.

AioBavopaote emitaktikn my avdykn va evxapiorioovue Oepud 6Ao 10 mpoowitiké
tov Tprparos Ex§6oewv tov [§ptuaros EvyeviSov yia v mAfipn kai anodotiki ouvep-
yaoia nov eixayie 1a 1éo0€pa tedeviaia émn kai e18ikd tov Opodupo KaBnynii tov E.M.I1.
kat Ilpéebpo tns Ennponns Exbdéoewv k. EppavoviaA Avi. Apn, yia mv vriopiova tov,
tov dpBovo xpovo mov 81€0eoe, tis ebotoxes vmobeiels ov, kabws kai mv auépiom
ovunapdotaon kat ovolaotikn fonbeid rov o€ 6Aa ta orddia péxpi mv oAokAnpwon ms
ovyypagns, ws Kpifs kai €101kGs €motnpovikos ovpffovAos yia 1o BiffAio avié. Oérov-
€ €Mions va evxapiotnoovie 10 ovvdSelpo @uoiko 2iépyio Ilanakwvoraviivov yia n
onpavrikna fonbeia mov pas npooépepe oro Eexivnua avriis s npoondBeias.

Ta kepdraia 6, 7, 8, 13, 14, 15, 16 ka1 17 exnoviBnkav avioteAws arné tov k. Bpov-
Ao kai ta kepdAaia 1, 2, 3, 4, 5, 9, 10, 11 kai 12 ané rov k. Kapvafa.

Qs avBpwmvo dnpodpynua 1o PifAio, dev pnopei va eivai téiero. EAnidovue 6n
avri pas n npoondBeia Ba xer kKAAGMIONS KPIIKAS €K HEPOVS TWV AVAYVWOIDV Kdal
twv ovvadérpwy pas. Mnv Siotdoere va emkoivwvioere padi pas yia ornoleoSAmnore na-
patnpnoeis, oxola n vobeiets, mov Oewpeite 611 Oa ovvieAéoovy amnv PeAtiwon Tov
napaévios Pifiov, en’ wpeleia tns napexopuevns vavikAs eKNAICEDOEWS.

KaMaBéa — Orwodooes, Maios 2012
Aviwvns X. Bpothos — Xiépavos 1. Kapvafds



Merpnoeig

1.1 Evvoies unkovs, eufadot, oykov. Movades petpnoews
TOUG. ZVOYETIOUOG TWY UHOVEOWY.

1.2 Evvoiex 156 pdog. Movadeg petproews. 'EAEn th¢ Tyg
ot owpate. Bapvtikny emrdyvvon. Metafory Tov Pé-
POUG OWUATOG CUVAPTHOEL TOV DYOUG KAL TOV YEWYPXPL-
KoV TAATOUC.

1.3 Iukvotyta ke €101K0 Bdpog owuatog. Movades petprioe-
WG TOVG. ZVOYETIONOG e1dikot B&povs Kol TUKVOTHTAS.

1.4 Zvotiuoata povadwv. ZOXAUATR OTIG UETPHOELS, THUX-
VTIKE Yr@ia.
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Dvoixij

1.1 "Evvoieg pijrovg, enfadov, 6yrov. Movddeg perorjoeng tovg. Tv-
OYETLONOG TOV LOVAOWYV.

o v eprypoen »at ™) PEAETN EVOS PUOLXOU (PALVOUEVOU YOM-
ooroLovvTaL T dLdpoEa Quotrd ueyEm N puowrés moodmres. Ta
UOLrA HeYEDN exgpodlovtal Ue TV T TOVG, TOV TEQLAAUPAVEL TNV
oBunTry T %o ™) povado petorioewe. I'ia mapdderyua, Toyvtro
notd Wjrog Tov dEova x eivow u, =-35,6 m/s. To —35,6 m/s elvaw 0
T ™S TovTnToS %o 1o —35,6 1 aoBunTirny Ty .

To wjrog elvon puowmd péyeBog mov yopaxmeiter nion didotoon.
Mo mapdderypa, xapaxtEitel téoo peydin eivor N atdoToor UE-
TaEU dvo onuetov mov Polorovror oe wa vheto | TOOO peyahn ei-
Vo 1 aréoTaon dU0 ONUEINY UETQOUUEVY ROTA UNKOS WLOS ROUTTOANG
duadpounig mov meevd o’ Tor onuelo ovtd. Movddo PeTEoEms Tov
ujrovg oto Aefvéc Zvomua Movadwv (Systeme International—-SI)
elvou To uétpo (m).

To uqxrog eiva, ®otd TEOCEYYLON, (00 e TO EVO dERANIS ERATON-
wvptootd (1/10.000.000) g amootdoewg Tov Bopelov TTohov amd
tov Ionuepwvd g I'g. Avtog moldTeQO TOY O 0QLOUOS TOV UETQOU.
Eniong eivan (00, »atd mpoo€yyLon, e 1o TQOTUTO UETQO, TO OO0
elval 1 arréotaon UeEToED dvo yapaydv o pio. dPdo amd 1ELOLOVvYO
Aevrdyovoo mov puidooetol oto AleBveéc IN'oapelo Métpomvy rnan Zto0-
wwv (Bureau International des Poids et Mesures) otig Z€Bpec (Serves)
%ovtd oto [Tapiol. AvT6 amoteAOUGE ®OL TOV OQLOUS TOU UETQOU TTOLV
™V ®0OLEQWON TOV ONUEQLYOU OQLOUOU.

MoMamhdowo Tov 1 pétpov etvor to 1 xuduetoo (1 km = 1000 m).
Yromohamhdoro eivar: 10 dexarduetpo § toddun (1dm = 10" m), 1o
enatootépetoo (1.cm = 107 m), 1o hootéueToo (1 mm = 107 m) xow
10 wrEdpeteo (1 um = 10°m).

"Evos gwtog (ly = light year, la = light annum) ovoudCetow 1 atd-
OTaoN TOU OLAVUEL TO PGS, RIVOUUEVO OTO XEVO €T €VOL €T0C, RO
oovtol pe 9,46 x 10° m. v aotpovouic. Hovada LETOHOEWS TOV P-
1rovg elvon to Tapoéx (1pc), ovopaoio Tov TEOEQYETOL ATtS TLS AEEELS
parallaxe »ouw second. ExgpodCetl v andotaon tov "Hiov ard onueto,
o7t6 10 0TOl0 0 PECOS UEYALOS NUAEOVAS TS TOOYLAS TS I'ng yvom
a6 tov "HMo gaivetal vitd ymvia evog 0eUTeQoU AETTOU TS LOIQOC.
1 mopoéx (1 pc) =3,26 ly = 3,09 x 10 m.

2 vovthio wg Hovado HETONOEWS TOU UROVS YO OLUOTTOLE (TOLL TO
voutrd pid (v.u.), 1 vavtrd pth = 1852 m. Ioovtan epimov e v
amréotaor dvo onueimy Tou (BLov HEYLOTOV RUKAOU OTNV ETLPAVELL TG
I'ng (7. neonufeLvov), tov améyovv HeTaEy Toug Eva TEMTO AETTS TG
wotlpag. Ou navdveg tov SI dev mepthaufdvouv oUUBOLO YLoL TO VOUTL-
%0 WM, aAhG oveTtionua yenotuoolovvTo T €ENG didgpoga ovpuPora
1M, 1NM, 1 Nm, 1 nmi. Katd t petargom amd uio povdda oe Gy
0xohoUBOUVTOL ROVOVES TNG AAYEPQOC, OTMS PalVETOL OTO TAQADE (Y-
LOLTOL TTOV 0XOAOVO0UV:

32,1 pc = 32,1 x (1 pc)=32,1x(3,09x 10" m) =(32,1x3,09) x 10" m =
=992x10"m = 9,92 x 10" m.

Ilivaxag 1.1.1
Movdoeg uerorjoewg uijrovg.

1 tvtoa in 2,54 cm

1 6oL ft | 12in = 30,5 cm
1 yuapda yd |3 n6dwa = 0,914 m
1 éroc pwtdc | ly 9,46 x 10” m

1 mopoén pc 3,09x 10" m

1 vavtnd pil| M 1852 m




Meropijoeig

11

6,7 km = 6,7 x (10’ m) = 6,7 x (10’ x 10> cm) = 6,7 x 10° cm

O mivarog 1.1.1 delyvel Tig ox€oelg LETOED dLapdemV LovAdmv uyi-
%OV, TOMES €% TWV OTOIMV XONOOTOLOVVTOL OTTAVINS 0T OUYY00-
v Bproyoapio. Znuepa ®voLayouv ol novades tov SI. O mivarog
1.1.2 mapovoalet ta mpobéuata oto SI. Ztov mivaxra 1.1.3 divovran
TLUES Y10 OLAQPOQA ALVTLITQOOMITEVTLRA UNKY).

To gupadov eivor Quord uéyebog mov yopoxtEiCer emupdveleg,
Mradn 6o draotdoels. Tia Topdderyna, expodlel T6oo peydin ei-
Vo 1 ETQAveELD eVOS TTEOV 0OTESOV 1| TOOO HeYAAN elval 1 emL-
QAVELD OIS OPOLOLXNG Urtdhag. Movdda petoioemg tov eupadot oto
SI, eivau 10 TETEOyWVIXS WETEO (m’).

To 1 m’ eivar 1) empAvELR EVOC TETOOYDVOU te TAEVOA. (om e 1 m.
YrdQyovv TOAATAGOLOL ROl VITOTOAAAITTAGOLOL TOU TETQOY MVLXOU, T
omtoio oyeTiCovton pe ovtd ®ow neTaEl Ttovs. H petarpomy amd m o
uwovdda oty dAin axohovBel Toug xovoveg TG AhyePEAS, OTTME aLi-
VETOL TTALQAXAT:

Lem? = (10" m)*= (10™)* (m)’= 107m’
1m®= (1 m)*> = (10°cm)? = (10%)*(cm)’ = 10* cm?

Evnola mooxrvmrer 6tt: 1km* = (1000 m)* = 10°m*

34,7m* = 34,7 x (m*) = 34,7 x (10 dm)’ = 34,7 x 10> dm’ =
=3,47%10°dm®

Yrdeyovv xau povadec epupadon mov dev avirouvv oto SI xaw Spumg
€EOMOAOVBOVV VO YONOLUOTTOLOUVTOL OF ELOLRES TEQUTTWOELS, OTWS O
UETONON EXTAOEWV YEMQYLRNG YNG.

Térolec elvon 10 1 oteéppo. = 1000 m?, 1 acre = 4064,856m? 1o 1
entdoro (hectare) = 10.000 m’.

Evdewtind avagéoope ot 1 €xtaon g EAMGdag elvar mepimov
132.000 km®,

O dyxog elvon uord pnéyeBog mov yapaxrTNOICEL TO OLUVION XWQEO,
oMMhadn oyetiCetar pe toelg draotdoels. Tor mapdderyua, expEdlet
OO0 PEYAAN ElvorL 1) XWENTLROTNTA VOGS PaoeAOU 1 TOON €lvar 1 Xw-
ONTUOTNTOL TOV ALUTTOQLOU EVOS OUYRERQLUEVOU TAO(OV.

Movdda petorjoeme Tov Gyxov oto SI eivar 1o ®uPré uétpo (m’).
To #uprd pérpo oovton e Tov 6yro (0000V) ®ipov anpig eveg ne-
toov. To xupwro dexarduetoo N xupixr Tahdun ovoudletor MTEOo %o
70 OVUPBOAO ToL elvar 1 1, TooxeUEVOU SUmS Vo unv TEORAAETOL OVY-
V0N XONOLWOTOLE (Tow To ovuforo 1 L.

1L=1dm’=1000cm’® = 10> m’.

Ext6¢ anté ™ povdada tov SI xat tor ToMOTAGoL0 RO VITOTTOMOL-
TAMGOLA TG, YL UETENON OYRMV VITAQYOUV RO GAAES MOVADES OV
YONOLUOTTOLOUVTAL TTOA) AYOTEQO %Ol O€ O ELORES TEQUTTOOELS
T€TOLES WOVAdES TaOoVoLdlovtat otov mivaxo 1.1.4.

TNo petoTomés TV Ty neyeddv oe dLdpoes HOVAIES LOYUOUV

Ilivaxag 1.1.2
Megind amo Ta mgofsuara oro SI.

; . 2vupolo mwoi-
Tagdyovrag| Ilgobeua lajifamaoﬂoﬁ
10% tera T
(tep0)
10° giga (viva) G
10° mega (néya) M
10° kilo (xiho) k
10% hecto (emo,}ili Hoto)
| ) (vteo,
10 deci dénaro) d
107 centi (osvui
eXATOO0TO) €
10° milli (s,
¥WM00T0) m
10° micro (mnQ6) W
107 nano (vavo) n
102 pico (mtixo) p
107 fempto | (ggumro) f

Ilivaxag 1.1.3
AvTimeoowmevTINd putjxi].

Mé€on amdotaon 8
ne-Sehivne 3,8x10°m
Méon axtiva g I'mg 6,4 x 10°m
Tv’mxo v1p0§ 2%10° m
ROy LAS dOQUPSQOU
Atausrgog’a‘couov 1x10"m
vdpoYSGvou
Atauer@9g VOV 110 m
oTOUOV
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doa elmape xow yuor tar uirn rvow epfodd. Megund mapadeiypota
vou:

56,7 barrel US = 56,7 x (42 gal US) = 238 gal US
56,7 barrel US = 56,7 x (159 L) = 9,02x 10’ L

3475 cm® = 3475 x (107 dm)’ = 3475 x 10°dm’ =
=3475x10°L =3,475x10° L

1.2 "Evvowa g pageg. Movadeg petonoews. "EAEN tng I'ng oto 00)-
poto. Bagutixn emirdyvvon. Metapoirr] tov fagovg oopatog ov-
VOQTHOEL TOV VYPOUS %Al TOV YEMYQUPLXOV TAGTOVG.

Mad&a ovopdletonr 1 woodTnTa UANGS ov meQLéyeL ®dbe owuo. o
OUYXEXQLUEVO, M NACo elvan LWOO™TO TV COUATOV, aveEAQTNTY OITO
TLG OUYREXQLUEVES OVOIES TTOV ALTOTEAOVV TO OMUQL, 1) OTTO0L CLOXEL Kol
déyeton fagutni) dUvaun amd diia oopoto. Exiong elivan 1o néto g
OVTLOTAOEMS TOU OMUOTOS 0TV ETULTAYVVON, ONAad elvor PETEO ™G
00paveL0g TOV owuatos. 210 SI povada netgnoeme ™g uatog eival to
xhoyoapuo (kg), mov oovtar pe ™) pato Tov dteBvoig TEoTHIToU TOU
yoyodupov. To dieBvég mpdTumo YLMOYQauUo elvon Evag ®HALVOQOS
07t6 LOLOLOVYO AEVXOYOVOO, TOV UAdooeTaL 0T0 AleOvEg I'oapeio M-
towv ®ouw Ztofumv. To 1 kg woovton mepimov pe ™ pdto evog Atgov
veoU:- autd maiaidtega Bempovtay 1 BAon opLopov Tov YLALOYOG-
wov. Ydoyovv moAamAdoLo 1o VITOTOAATAGOLOL TOU Y LMOYQAUUOV,
©aBmg xou povadeg ndtog mov dev avijrouvv oto SI o omoleg yonouo-
TOLOVVTOL O€ TTOAD eLOES TTeQUTTWOELS (mlv. 1.2.1 now 1.2.2).

Zto mhaiowa g Mnyavireng tov Nevtwva, fagutyra ovopdleton
N WLdTTa TWV COUATWV VoL GAAMAETOQOTY HeTaEY Toug e duvAUELS
7ov ogpelhovron otig nales tove. H Bagumra dpa €€ amootdoswg (vo
Oyt eEautiog g emaPNS TV AAMAETLOQWVTWV OWUATOV), EVOL TTd-
VTOTE AT RO ELVAL 1) TTLO QLOUVOUT Ot TIG TECOEQELS OUVAUELS TNG
puoemg. O Ahheg TELS Elvol 1) pAexToouayvytizj, M aobevijs Tvonvi-
x>1f wou 1 toyver wvenvixij dUvoY.

H I'n, Moy g fagumtog, EAXEL TO ODUOTH RO TTOORAAEL TNV TTTH-
O1) TOUG OTNV EMPAVELD TG, OTAV AUTd apeBoUv EAeUBeQM O€ ®ATOLO
Mpog mave ot ovty. H fagumra elvor veiBuvn yio v to)Ld g
I'mg #ow Tov vrtoAoimmy ThavnTadv yUiow amd Tov "HMo, v TooyLd g
ZeMjvng Yoo omtd ™) ', Tov oymuationd TaAlpQoLav ®ou Yo dLdgo-
00 AANOL PUOLKHA PALVOUEVOL.

1.2.1 Nopog Iayxoouras "EAéews.

O duvdpels mov aoxovvral HeTaEl onueardv palov divovran
o6 tov Nopo g [Hayxdomag "EAEemg (tov Nevtwva). Zuynexrot-
uéva, 1 Pagutny divoun mov aoxel €vo vxrd onueio (ocmudro) o’
€val aAlo elvan eAxTint, avdhoyn TOU YIVOUEVOU TV HOLMV TOUS Ko
OVTLOTEOPMS OVAAOYY TOU TETOOYWDVOL TNS amooTdoews Tove. H fa-
ouTxy dUvoun Tov aoxelTaL 010 ®ABe VARG onueio PoloxeTon TAvVm
omv gvBelo wov evavel ta dVo vard onueta (oy. 1.2a). O omdhuteg

Ilivarag 1.1.4
Movdoeg oy»ov, ot omoicg
oev avijrovy oro SI.

1 novdpt 1qt 2pt 10,946 L
1yolove | US gallon
tov HITA | (1 gal US) |9t US|378 L
1 mivra pt US 0,473 L
1 barrel US
yio weté- | 42 gal US 159 L
oo %At
1 bushel US 352 L
(1 bu)
1 n6p0¢ 3
@owThic) tonnage 2,83 m
Ilivaxag 1.2.1
Movddeg ndiag.
1 yoouudeLo g 107 kg
1 vy rodu mg 10° kg
1 wrpoyredu ug 107 kg
1 16vog t 10° kg
1 Mumoa. | pound, Ib | 453,6 ¢
atouxn
( L; ZTO“ o | Hovada 1,6610% ¢
! " uatog
Iivaxag 1.2.2
Mdeg ooudrov xatd meoosyyLon.
TahoEiog 7-10* kg
"Hhog 210" kg
I' 6-10* kg
Sehjvn 7-10* kg
AvBpwmog 7-10"' kg
Atopo vdpoydvov | 1,67-107 kg
Hhextodvio 9,11-107" kg
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TWES TV dvo duvauemv elvar (0eg, eV oL duvduels wg droviopota
elvon avtiBetec.
Av 100 VA onuela €xouvv naleg m,, m, voL AmXEXOVV QTOOTOON 7 m‘l . ro , m‘z
(oy. 1.2a), o uéyebog (to n€ro) g Pagutrig duvdapemg elva: F F,
m1 m2 ZX. 1.2a

F,=F,=G

2
r

omov G elvou m 0Ta0eQd TS TaryROoWoS EAEEMS” M TLun TS elvar (da
yioe ortorodnrote Cetyog wolav xau dev eEaptdtan ovte o’ to VMXA,
onueia, oto omolo. avapeQOROoTe, oUte oit’ T wAala Tovg, oute oo
TOV TOTO OTOV 0700 PEio%0oVTaL, OUTE 06 TO HECO TTOV TOQEUPAIAE-
TOL AVAUEDT 0T OWOUATo. Tov ahAniemdpovv. EEaptdtanl uévo art’ to
ovoTua LovAdmV Tov XoNoLoTtoLe (tor 1 T Tg Aowdy oto SI eivor
6,673 x 107" N xm® x kg>. H moh0 uxov T avmig e otafepdc amo-
dewmviel 6t ol faguirég duvduers eivon Tohd awoBevirés. Iodypartt,
dvo onuerarég nateg toeg m »vabe pia pe 1 kg, 6tav folorovior o pe-
TaEV Toug amdotaon 1 m, aoxoUv N e oty GAAY eAxTLxn OUvoun ton
ue 6,673 x 10" N, wa oo mohd wuxen Svvaun, av oxegreite 6T 10
Bdooc s ndtog tov 1 kg oy emupdvero e I'ng etvor tepimov 9,81 N.
“Etou autodewrvietan ot

a) O Nopog g Hayrdowas “EAEewg toyveL non yio d90 ogpoowmd
OOUATO KO 1] TTUXVOTNTO UALOS TOVS EE0QTATOL UGVO QT TV AU TIVOL
TNG OPOLOLXYS ROTAVOUNS. X GUTHV TNV TEQITTWON 1 TOOTO0N ELVaLL
{on pue ™V oréoToon PETOED TWV REVIQMYV TOUG.

B) O véuog woyveL oty avatéEw Lo@N Tov yia U0 CHNATO OVE-
EQOTTO 0T TO OY1UCL TOUG, AV 1] UETAEY TOUS QtGOTOON EIvaL TTOM
UEYOQAUTEQN OTT’ TLS OLAIOTACELS TOVG. 2’ CUTHY TNV TEQITTTMON AVTLUE-
TOmiCovron wg VAXA onueia.

Y) ZT0 €0WTEQLRO EVOS OPOLOROU PAOLOU LE OUOLOUOQPY ROTOVO-
un ualag dev aonovvtol fOQUTIKES QUVANELS.

Zvugpova pue v WEa tov tediov duvauewv, ®ae ndto dnuovgyet
éva edio duvdauemv, To 0moio dEO 0T CUVEXELD TTAVM OE ®ABE GAAN
uago aoxnwvtag g dvvoun.

Q¢ évtaon Tov mediov PagitnTog og €va. ONUED TOV YWHQEOU TOU
mediov opiCetan To mAizo g duvauews F, mov aoxel 10 medlo oe
uao (voBena) m, n omoio torwobeTelTaL OTO €V AGY™ ONuelo dud g
uacog m. Elvow evvénto ot 1 €vroomn tov mediov eivar dtovuouotivd
uéyebog, mov €xeL oe ®vaBe onueio v rarevBuvon g fagutirnic dv-
vauemwg N oolo aoreitan ot pdto m (véBepa). Zvviibwg, M €vraon
tov ediov Paputnrag cupPforiCetar pe g, omote:

§=—-
m

Av n nato wov dMnuoveyet to medio elvan m I'n, Tdte yia onueio A
og omootaon r = Ry amwd 1o ®évipo mg I'ng (oy. 1.2f) €xoue ywo mv
Evroon: P v

m r

omov Rpm oxtiva I'mg wow Mm ndo I'g.

Baovtixi é1&n ueta&v dvo
vAxdv onueiov.

Xy. 1.28
Avvaun wov aoxel n I'n og onuetaxij
udla per= Ry
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210 oyjua 1.2y padveton n €vraon tov ediov fapitntag og dudgpo- ¢

Q0. ONUETD TOV YWEOV. g
To g wg ovvdaETOoN TOV VYoug A atd TV emupdvelo ™s I'mg dlveton N\ l rd

orté T oxEom:

g:G Lz.
(Rp +h)

Movdda petpnoems g evidoemg tov edtov fagimros (G) oto

N
SI eivou 1o 1 o 1 toodUvopa to 1 m/s*, diom LoyveL:

m

lkg_ 1kg

=1

mN| B

1.2.2 Bagutiayf emirdyvvor).

ZUUQOVA UE TOV 0QLOUG THG EVIAOEMS TOU Baouuirov rtediov, couo
uéoa og Pagutnd medio Oy eTon faguting dvvoaun F mov divetal omd
™ oyéon:

E=mg (D

‘Onwg Ba dovpe ot dvvapxy (xeg. 3), To odpo Oa nveital ne
ENMTA(VVON @, YLOL TNV OTtotlaL Oa LoyveL:

F =ma (2)

AT T1g TaATdve OYEoeLs TEORVTEL OTL @ = g. Anhadn M emiTd-
KUVOoT oV €L Evo EAeVBEQO oD VLo TNV ETdEON TOL TEdTOV POi-
QUTNTOG, OUVUTTITTTEL PE TV EVTOON TOV TEOIOV PoovTnTag 0TO ONUE(D
oTtd. AuTto €lvol YOQOXTNOLOTIRG HOVO TOU Baoutroy mtediov.

H pdata mg oxéoews (1), epgpaviCetor 6Tov VOUO TG ToyROOULAS
€MEemg rou ovopdteton Baoud pata my. H pdta mg oyéoewg (2), ep-
paviCetar oto Ogpuelmdn Nopo g Mnyavixnig wov Bo dovue mogo-
RATO, ATOTELE] TO UETEO TNG OQAVELAS TOU CMUATOS KOl OVOUALETOL
adgaveraxij pago m,. Ov naleg oteg elvon OLeg ®a YU avto Oev xom-
OLUOTTOL|OOUE OLOPOQETIXA OUUPOACL.

1.2.3 Merafolij Tov fdoovs Tov 0GUATOS GUVAQTIOEL TOV UYPOUS xal TOU
Ye®yQapix#ov mAdTovs.
‘Onwg etdape, N emtdyvvon g faovtnrag o Mpog - amd Ty emL-
pavera g I'mg divetan am’ ™) oxéon:
M I

-G—T
TV R +hy

H évtoon tov mediov Pagumrog 1 toodvvouo 1 emtdyuvon g
Baputtag oty empdvela g I'mg eivou:
M
=G—L.
8o er

ALoQavTog #atd PEAN TIS TAQATAV® OYEOELS POlOXOUE:

Xy 1.2y
“Evraon tov mediov faovtnrag mov
onuiovoyei n I'y og didgpopa onueia
TOV Y HOOV.
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1
2 2 2
§ _(Re+h)y Ry . R,
= - 2 n g=4§ .
8o s (Ry +h) Ry +h
RZ
r

[Mapatpovue 6t 1 €vroon g faoiTnTag HELWMVETOL OVTLOTOOPMS
OVAAOYQL LE TO TETQAYWVO TNS OTTOOTAOEMS Atd TO ®EVTEO TS I'ng. Av
ayvonooue dAla parvopeva, 6mmg 1 xivnon g I'mg, xouw Tovtioope
™ pagutiny dUuvaun wov aoxet n I' o° éva owpa pe to PAQog Tou
oWUOTOGC, ToTE, 0oV Ba €xoue B = mg, T0 A0S Bot HELDVETOL OTTMG
UELDVETOL ROL TO g, OTTOTE 600 YNAOTEQQ aveaivoue amd TV empd-
vela g I'ng (rtov elvon ovolaotirnd m emipdvelo g Bahaooog), T600
UELOVETOL RO TO A0S TV coudtwyv. H évraon mg fagitrag oty
empdvero. me e eivan epimov (o pe 9,81 m/s* (suiv. 1.2.3).

H axtiva g I'ng otov Ionueoive eivon peyoriteen o’ v moiuxn
axtiva ratd mepimov 21 km. ‘Otav n I'n vjtav og gevon) popen Ay
NG TEQLOTQOPNG TNG, TOL AEYOUEVOL PUYOREVTOA PALVOUEVA OONYNTOV
0" quTiv TV TAGTUVON TS, dLGTL OUTA TOL POULVOUEVOL EIVOL TTLO EVIOVOL
otov Ionuepwd. To 6t ta onueia orov Ionuepvo améyovv meELO0O0-
T€Q0 Otd 10 ®EVTEO TG IMc am’ 6,t oL mohot, odnyel 010 Vo VIEAQ-
YEL oTadlom] aUENoN otV T Tov g, ®*00ig ®IVOUNAOTE Ao TTAG-
tog 0° (Ionuepwvdg) oe mhdrog 90° (€vag aur’ tovg dvo méhovg). Mo
1600eT autio elva QVTES TOU OVOUALOUE QPUYOXEVTQIXES OUVAUELS.
Avtég elvan Yevdoduvapelg mov ogethovranr oty emtdyvvon. "Evog
TOQOTNOENTYS TTOV POICHETAL OE TEQLOTOEPOUEVO CUOTNUA CLODAVETOL
OOV VoL LORETAL TTAVM TOV o dUvaun pe ®atevhuvon rotd Wirog ™S
OXTIVOLG TTEQLOTQOPNS ATTO TO REVTQO QOGS TA 5. AUTES OL PUYORE-
vipwég duvauels etvor peyalvtegeg otov lonueowo xow pdiioto i-
vou avtiBeteg amtd ) Poagutiky dUvaun mov aoxel n I'n, xaBog exiong
ovupdarouvv oto va givor To PAog mrEoTteQo otov lonueewd amé 0,1
otovg TOAoVG (mtiv. 1.2.4).

H d81e0viic ovppaon oto mhaiowo tov SI opiCet to fdoog Aaupdvo-
VTOG VITOYT KOl T PUYOXEVTEO dUvour. Mmopel mpopovag va ootoBel
EVaL QOLVOUEVO g UE PAom autd ov elmoue. Ze TOMES TEQUTTDOELS,
2aTd TEOOEYYLON TOTiCouEe T0 PAQOS We T Pooutiry duvaun.

[TpémeL va toviooue 6L 10 PAagog elvoar dUvoun Tov aoxrelton o€
owua ov €yel wato. To Pdpog eEaptdron artd Tov Témo mov Poioxre-
tou To owpa wow 0to SI petrpeiton o newton (N). H pdto oyetiCeton pue
™V VAN TOV OOUATOS KoL EIVOL AVEEAQTNTN TOV TOTTOL.

1.3 ITvzrvotnta xo €06 fagog odpatos. Movadeg peToeds Tovs.
LUoYETIONOG ELO1%0V fAQOVS ROl TVRVOTNTOGS.

‘Otav 1 nalo eveg 0MUOTOS ROTAVEUETOL OUOLOUOQPO. O€ GLO TOV
OY%O TOV, TO OWUO OVOUALTETOL OUOYEVES, EVH OTOV EV ROTAVEUETOL
OUOLOUOQPUL, OLVOUOLOYEVEG.

ITpoxepévou va xopoxrTnEioous TOCO TURVO N TOCO aEALS Elvol
€va oopa oe »dbe onuelo Tov, eLodyoue Yoo ™ wdla Vv €vvora g
TuAVOTNTOG (GYHROV).

Ilivaxag 1.2.3
Merafolif Tov (parvousvov) g,
o€ OYEoN UE TO VYOUETQO, UE TOTTO
HE YEWYoapixo TAdrog 45°.

0 9,806

1000 9,803

4000 9,794

8000 9,782

16.000 9,757
32.000 9,71
100.000 9,60
500.000 8,53
1.000.000 7,41

380.000.000 | 0,00271

Iivaxag 1.2.4
Merafolif Tov g, oc oyon
HUE TO YEOYQAPIAO TAATOG,
oto eximedo g Bdiaooag.

e s
0° 9,780 39
10° 9,781 95
20° 9,786 41
30° 9,793 29
40° 9,801 71
50° 9,810 71
60° 9,819 18
70° 9,826 08
80° 9,830 59
90° 9,832 17
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ITvzvornra d evog vhrov, ovoudletal 10 puowo uéyefog mov ex-
podletan pe To IAixo g wdlag dm mov mepLéyeton o€ €vav oyxro dV
TOV VMO, TOV 0moiov GAeg oL dlootdoels elvon ToA) wrEg (teivouv
0to UndEV), dd Tov Gyxrov avtoy, OAad:

dm

Cav
udato
Gynog

Enmouévmg, murvotnro =

‘Otav éva omuo omoteleltol ot OpoyYeVES VMO, TOTE SV YoELd-
Cetal 0 6yxrog vo. elval TOM PrQEOg, RO LOYUEL:

a=".
V
Ei01x0 Bdgog € evoc vMxoU, ovopdletol 10 Quowo uéyefog mov
eXPEACeTOL PE TO TTNAIRO TOV PAEovg dB Tou VMXOU IOV TEQLEYXETOL
oe €vav 0yro dV 1ouv vMxoU, Tov 0mtoiov GAES OL OLOOTAOELS EIVaL TTOAU
WxEES (Telvouy 010 Undév), dud Tov Gyrov cvtov, dniadn:

dB

e=—.
dr

Enouévmg, eldno fagog = @@5-
Oyrog
‘Otav éva onpo arotereitol 0md OpoyeVES VMO, TOTE OEV YOELA-
Cetal 0 6yrog va. elval TOM WrEOS, KoL LOYUEL:
B
E=—-"
%

H murvémro xot 1o €ldwmd Paoog eival xoQoxrTnoLoTird ToU VM-
70U 07T6 TO 0700 aroteleltonl Eva oM. Movada pueTprjoews e mTu-
wvémrac oto SI etvow 1o 1 yuhdypoupo avd v péropo, 1 kg/m’.
IToAAEg opEg yoNOoLmOTOLOUVTAL AAMAES HOVADES, UETAED TWV OTOIMV
TOAMOTAGOLE. Y| VTTOTTOAOTAGOLY TS AVWTEQM UOVAdAUS. ZuviOmg
yonopomotetar to 1 g/em’.

1 g/em® = (107 kg)/(107° m)* = (107 kg)/(10° m’) =
= 10°kg/m’ doa 1 kg/m® = 107 g/cm’

Ztov mivaxa 1.3 divovran evAgrtind oL TurveTnTeS dLapomV VAL-
ROV

210 SI povada pergrjoems Tov eWdrov Pdoovg eivar to 1 newton
avd wupw6 nEteo (1 N/m’?). TIohEg poeEg yonoLomoLeiton mg Hovd-
da petooemg duvanemg (row emopévag xat faovg) to 1 gf, Mnladn
TO YOOUUAQLO QUVAUEWS TTOV XRauLd OQA AEYETOL RO YOOUUAQLO (-
oovg (g°) 1 movr, (p), 1 xonowwomoteiran to 1 kef, dnhadi to ythdyoau-
wo duvauewe ov ®oyud Qod Aéyetar xow xhdyoauuo fdoove (kg )
N nouw ®AomovT (kp). 2’ oTES TIC TEQLTTWOELS OL LOVADES TOV ELOLROU
Bdpovg wroet va eivor:

1 gf/fem’, 1 g'/em’, 1 p/em’, 1 kgf/m®, 1 kg /m’, 1 kp/ m’.

Ilivaxag 1.3

Ivxvoryres vixdv oc glem’.

Xovodg 19,3
Moivpdog 11,3
Apyvpog 10,5
Xohnog 8,9
Z{dnpog 7,8
Apyiho 2,7
Nep6 (20 °C) 1
Ildryog 0,92
IMetpéhao 0,90
Owvomvevpo 0,80
[OIVN 0,24
Aépag (v navo- 0.0013
VIRES oLUVONHEC) ’
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Emewdn 1 kgf = 9,81 N »ow 1 gf = 0,00981 N, ovumepaivoue ot
1 N/m’ = (1/9,81) kgf/m’ = 0,102 kgf/m’:

avaroya LoyUouv yio TLg ox€oelg HeTaEl Tmv diagpopmy novadmyv. H
wovddo perprioemg duvduews 1 dyn (0Uvn) »ow 1o 1 N oyetiCovron ue
™ oyéon 1 N = 100.000 dyn = 10’ dyn.

"Eotm vlrd munvomrog d xal €100l fdoovg €. Até Toug oQL-
OUOUS TEORVITTEL OTL LOYVEL:

(4B _dmg_dm
v dv dv
6mov g 1 €vraon 1 n emrdyuvon g foovtnrog.

BA€moue om eved m murvotTo, 6mmg xow | udla, dgv eEapTdTon
artd ) Paovmra, To edWwo PAE0g OTmg ®oL To A0S £EQQTATOL AT
T0 g, hadn ™ Papitnta 0To ONUELD TOV POIORETOLL TO VALKO.

Av 10 vMxO Poloxetar oty empdvelo g Img nauw exgpodooue
10 €106 PAEOg VMxOU oe gf/em’ naw Ty murvém™Td TOv OF g/em’, oL
0QLOUNTIRES TOUS TLUES CUUTTITTTOUV UE QEXETA ROAY] TTQOOEYYLON. AVt
oyetiCetan pe to s oplomue to 1kgf now puowka 1o 1gf. Anhad,
1 kgf eivaw m dUvoun pe v omoiar €AxeL n I'm éva owpa palag 1 kg
ot évav Témo 6mov 1o g = 9,81 m/s” (epimov), YU avtd agov F = mg,
éxope amé tov optopud tov 1 kgf ém 1 kgf = 1 kg x 9,81 m/s* = 9,81 N. H
murvéTTo Tov VdpaEyveov (Hg) eivon 13,6 g/cm’ naw 1o 18116 Boog
Tov oV empdvela mc e eivon 13,6 gf/em’.

Ag 10 dovpe mo avarvtnd. “Exope ™ ox€on murvotnToc—e1dinov
Bdpovc:

gp =dgr

Oa. gpyactovpe oto SI. Av vmoOéoope 6t to d = 13,6 g/cm’, 161e

oto SI Ba €youe:

d = 13,6 x 10°/(10™)’ kg/m® = 13,6 x 10" kg/m’.

Enouévang, agot (epimov) gr = 9,81 m/s* omy empdvera me Ing,
gxoue:
ep=dgr=13,6x10"x9,81 N/m’,

Spog 1N = (1/9,81) x 10° gf omdre:
e =dg = 13,6x10"x9,81 N/m’ =

= 13,6 x 10” x 9,81 x (1/9,81) x 10° gf/[(107)*] e’ =
=13,6 x 107 x 10’ x 9,81/9,81 gf/cm’ = 13,6 gf/cm’.

duowrd oto peyydol o Hg Ba €xel mold wrpdtepo edno Pdoog,

oot J
Epey = A 8pey

er=dgr
ey _ d gyey _ Sowy

ér dgr 8r

H televtaio oyxéon woyvel mdavra, aQxel oL GUOLES TOCOTNTES VL.
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expodtovron pe t1g ideg povadec. Emetdr omv empdvera tov gey-
yaoLov 1o g = 1,62m/s> , mepimov To 1/6 T Tyuic oV empaveLa TS
I'mg, Ba €youe:

d
_ g(PEY — g(PEY 81- _ 1362 13,6 gf/cm3 — 2’25 gf/cm3 .

dgr gr 9,81

ZUUTEQAIVOUE OTL OTO QPEYYAQL OEV OUUTITTTOUV OL CELOUNTLRES TL-
UES TNG TTURVOTNTOS %O TOU ELALXOV BAQOVS, EVH) CUNITTITTTOVV UE OYETL-
%A ®ol) TEOOEYYLON 0TV empdveLo TS I'ng.

S‘PEY

1.4 Zvotipoto povddwv. Ledlpata oTig HETENOELS, CUAVTIRG YP1)-
@ia.

Yrdeyovv 01dpoQo CUOTHUOTO LOVAOMYV. Z1UEQX EYEL EMALQATIOEL
dLeBvaig to AeBvég Zvotmua Movadwv (Systeme International-SI).

Ta puowd pey€m 1 oL YuoLrEG TOOGTNTES YAAKRTNQICOVTOL OO
ooBunTry T row povado petoroeme. H aolBunminng muun »ow 1 po-
VAda NETONOEMS ATOTEAOUV TV TLUT] TOV uoxoy ueyébovs. o mor-
QAOELYUQ, M TN TG ETUTOYVVOEMS a ®aTd UWNrog uiog evbetag elval
a =—452 m/s*, n au@unTia] Ty e emrayvoewe eivon —45,2. To a
WTOQEL VoL TOOLOTAVEL TO QUOKG U€yeBog 1 v Ty tov. H apBumt-
21] TN €ivan ®oB0pd6g aELBUOS, XWEIS LOVAOQ UETONOEMS, EVA 1) TLUT
YEVIRMOG €YEL KO LOVADOL LETONOEMC.

H oyéon puowmav peyedwv (1) Tuov) xow aotfuntxnay Tuov ro
Hovadmv ypdgetal mg eENG:

A ={A}[A4]

6mov A elvon 1 oy moooTTa, 14} 1 aLBumTinn T ™ o [A4] 1
uovado petoRoews me. I'ia TV TOQOTAVMD TEQITWON THG EMTAYUV-
oewg Ba €xoue:

A=a nova={-422} [m/s*]

Katd tov mohamhaowoond »aw ™ dualpeon guowayv peyedov
Lo VoLV OL YVWOTOl ®avoves ¢ dhyepoag, dniadn:

AB = {A} [A]{B} [B] = {4} {B} [A] [B] = {A4B} [4B]

A {A}[A]_{AHA}

Aot

B {B)[B] |BJLB
lNo mopdderypo:

u=-8,1m/s,t=21s,ut=(-8,1x21)x(m/sxs)=-1,7x10’m

Ze ndBe ovotuo puowmv peyeBwv, haupdvetal éva tinbog ar’
T PUOLKA HeYEDM TOV CLOTHUOTOS, TOL OTTOt0L BEewEOVVTAL WS AveEAQ-
™o ®oL ovoudlovron Bepelmon puotrd ueyEdn, eva ot avtiotoyeg
nwovadeg toug eivan ov BepeMmddelg povadec. Kabe dlho puord ué-
ve00C TOU CLOTHUOTOS PUOLRAIV PEYEDMV RO OL OVTIOTOLXES LOVADES
TOVG €lvauL TaLQAymYa LEYEDN row TOQAYWYES MOVADEC.

Kabe mopdywyo néyeBog Q umopel va yoagtel mg dBpolona yvo-
uévov OepeMmdwv neyebwv A, B, C, ... 0t poopn:
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Q=EA“B°C..+...

6mov ta § eivar ooBunTirol ouvteheoTES (TTOQAYOVTEG).
H dudotaon 1j ou draotdoeig Tov Q exgpodlovton mg e&Yc:

dimQ = A"B*C'...

YWOLS ToV apBunTnd mapdyovia §. Ta A,B,C,... eivan ot dtootdoelg
TV OepeMwddv peyediv xow to o, P, v,... €vol oL OLoOTATIROL EX-
B€tec Tov puowov peyébovg Q. Mo moodmta eivor adidototy ov
ot draototvol exBeteg g elvar Shot undév. Tote m mooomTo €xeL
dudotaon 1, duot Ba €xoue:

ddotaon = AB’... = 1-1- ... = 1.

‘Otav ta puowd neyEom unxrog, wala, yoovos, pevua, Bepuodvva-
wrr] Bgpuoxrpaocta (amdivty Bepuoxpaoia), YOOUUOUOQLO, (POTELVY|
évtaon, duvoun, poetio Aaupdvoviar mg Beuelwon, Tote 1 OLdoTaoy
TOVE TOLOTAVETOL UE TaL €EY|S avtioTotyo ovupora L, M, T, I, ©, N, J,
F, Q. "Exoue eElodoels puowrav pueyefmv omme 1:

u=If,
1aBG emiong xo EELOMOELS OQLOUNTLXMVY TLUMDV, OTTMGS 1):

{u}km/h y 3’6{l}m /{t}s 2

To 3,6 ovondteton sumerginos ovvredeatijs (tolhamhooioonic). To
[ petpeltan oe PETEa, 0 YOOvog o€ s ®ou 1 ToyvTnta o€ km/h. T€roleg
oY €0€ELS NETAEY QUOLXMIV TTOOOTNTMV EEQQTWVTOL OTTO TLS OLAPOQES UO-
VAdES TOV YONOLUOTOLOVVTCLL.

A€pe on €xoue oTOOUVETES (1] CUUP®VO) OUOTNUO LOVAOWY, OV
N €MAOYN TV HOVAdWV E(VOL TETOLO, HOTE Ol EELOMOELS NETAEY TOV
0LOUNTLRMV TV VoL EIVOL axQLBMG (OLEG UE QUTES LETOED TV aVTL-
OTolYWV PUOLRAV PEYEDWV, CUUTEQIAAUPOAVOUEVOV TV 0QLOUNTIRGY
OUVTEAEOTAIV, OV VITAQYOUV. AVTHV TNV OLOTYTOL £XO0VV OAOL TAL CVOTY-
uota ovadwv ou €xovv yonowwomowmOet, etvor dnAad avtoovvemy
(ovppwva) ovotpata. AvTto LoYVEL YLOL TLS TTOOTYOUUEVES OYEOELS, OV
Ol LOVAOES Yo TV TaryUTnTa (VoL TO mM/s, YLl TO UROS TO M %At YL
TO ¥QOVO 10 s. PuoLrd, 10 (010 LOYVEL AV OL pOVAdES elval cm/s, cm, S
avtiotolymwg (ovomuo GCS).

H avtoovvéreia emruyydvetar oty TdEn pe tov xo0ootoud g
UOVASOS UETONOEMS TV TALRAYWYWV PEYEDWV art’ TV eElOMON YL TG
OLOOTAOELS TOV TOQAYWYOU UEYEDOUS. ZuyrerQLUEVA, OO T OYEON:

E:lmﬁ
2

ratoMjyope oy eElomon Stootdoswv dim E = ML*T, ondte 1) povd-
da g nvnurig evépyetog (av N pdto €xel povdada to kg, To uirog 1o
m %o 0 edvog 1o s) eivan 1 kg:m?/s> = 1J = 1joule (tCovl.).

OL 0mWOTEG eXPEAOELS UETAED PUOLKMV PEYEDWV ElVaL OLOYEVELG,
IMAadn to aLoteEd »a to deELS néhog €xouv (diec draotdoels. Avto
UOG EMTEETEL Va. ELEYYOUE TaL amoTeAEONATd nag. Av pa ox€on Tov
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Bonraue dev eivanr opoyevig, otyovpa eivor AaBog, dev Loyvel Sumg
%O TO OVTIOTEOPO. MooV va tooteHovy %ot va apatge oy novo
UeYEON now expaoels ueyedwv pe idro dudotaon.

AvopeQOpaoTe OVVOTTTIXG 0€ dLAPOQM CVOTHUATA LOVAOWYV, OrO-
U %o oV OEV XONOLUOTOLOVVTOL TTOA) OTIS UEQES UOC.

a) To ovompa pEtpo — YMAYQAUUO — dEVTEQOAETTO — OUTEQ 1| OU-
orua MKSA (om6 o apywnd twv Meter—Kilogram-Second—Ampere)
€xel wg BepeMMAELS LOVAOES TIS MOVAIES TTOV POIVOVTOL OTO OVOUd
TOV, ®ou Bepewon pey€dm ta pros—ualo—yoovo—pevua. Tn B€om tov
onuepa mjee to SI.

B) To ovornua cgs (CGS) amd to aQynd Twv centimeter, gram,
second (€XATOOTOUETOO-YOOUUAQOLO-OEVTEQOLETTO) €XEL WG OepeM®d-
O uey€Om to urog, ™ Walo ®on To Keavo.

v) To ovornua fps omé 1o foot—pound-second (tSd-APoo—
OeUTEQOAETTO) €XEL HOTA TNV ATOYTN TOV PUOLRADV WG Bepeladn pe-
YEON 1O Wijrog, ™ PACa xaL TO YEOVO %o OVTIOTOL ES BEUEMWOELS 1O-
vadeg to wodt (foot, f), ™ Alpmoa (Ib) now to devtepdhemto (s).

Koatd wo AN dmtoym, Tov unyavixay, €xer mg Oepeadn ueyEtn to
UN%og, ™) dUvVaLUN ®Ow TO YOOVO RO AVTEOTOWYES OepeMDIELS LOVAIES TO
7od (foot, ), T AMumpa-duvauewg (Ibf) xan 1o devtepdiento (S).

0) To Texyvizo Zvornua (TZ), (Meter-Force-Second system) €yt
g Oepuehaddn pey€dn to unxog, T dvvaun ®ow 1o }oAVo, Ue aVTIoTOL-
¥€S Oepelmwoels povadec to nérpo (1 m), o xhomove (1 kp) 1 yrho-
yoaupo duvdauemg (1 kef) v xuhbypauuo Bagovg (kg') o to devte-
OAemto (1 8).

€) To ovomuoa mov oxeddv €xeL emmpanioet dieOvag, eivar to Aue-
Ovés Zvornua Movdowv (Systéme International-SI).

Avto €xel mg OepeMddn ueyEm o andlovBo eTTd e TIS OVTIOTOL-
YES LOVADES UETONOEWGS TOVS. Mijxog (m, UETEO), udia (YLALOYQOUUO,
kg), xoovos (devtepdlemro, s), nAexToixnd gevua (A, auré), Oeguoov-
vaguxryf | amwoivry Ogguoxgacia (K, »EAPv), moooryra ovoiag (mol,
YOOUUOUOQLO), poTELV £vToom (cd, noviiia).

Ou optopot Twv povadwv tov SI eivar ov €Evic:

a) To uérgo (m) elvor To urog OV dLOVUEL TO WS OTO KEVO OF
xoovixd didotnua 1/299.792.458 tov devteporémTov.

B) To ytiwoygauuo (kg) woovtan pe ™ pudlo tov deBvoig meoTy-
7OV TOV YLAdypauuov. To diefvEg mpdTumo Tov YIMGYQAUUOV, OTTMG
elmope, elval €vo xopupudTL oo ®EAua LLLOVYOU AEUROYQUOOU TTOU
puldooetal otig Z€Ppeg xovtd oto ITapiot.

v) To devregoiemro (s) elvan 1 dudoreta 9.192.631.770 meQodwv
™S axTvoPoAiog ov exTEUTETOL RATA T PETAPOON TV dVO VITEQAE-
TV otaBuev ™S ratwtotg (Beuelwoovg) otdhung Tov aTépov Tov
nawoiov-133.

0) To aumép (A) eivan eneivo 10 otabed (MAextownd) pevua To
omoto, tav dLEQyeTaL amd Hvo VOUYQOUUOVS TTOQAAANAOVS arymYOoUg
oamelpov unrovg aueAntéag xuxrig dwatoung, mov Polorovial o
or6oTOoN UETAEY TOVS 1 m 0T0 %EVE, aoxeitan dvvoun uetaEl Toug
{on pe 2 x 107 N/m.
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€) To #é2pwv (K) elvow to nhdopa 1/273,16 tg Beouoduvvopunig
Bepuoxpaoiag Tov Touthov onueiov tov vepov. H oxéon neta&o mg
Bepuonrpaoiag Kehotov 1 (1 0) now KEAPwv T eivon:

t=T-T,T,=27315K.

ot) To uoA 1 yooupouspo (mol) eivar n moodtnta YANG mov weQL-
€€l TOOEC OTOLYELNIELS OVIOTNTES O00C E(VOL O AELOUGS TMV ATOUWV
mov vdeyovv og 0,012 yrhdyoauuna dvBpaxra-12. Ta dropa Tov dv-
Bpoana-12 eivan eheiBepa, oe noepio now otV xoTwTaTy (Oepelwon)
EVEQYELAKRY RATAOTAON TOVS. 'Oty YONOLUOTOLE (TOL TO WOA, TTQETEL VOL
raBopiCovror oL oToLyELDdELS OVTOTNTES TTOV UITOEEL Vo elval dtoua,
uéoLa, LOVTa, NAEXTOOVIO 1) AAACL CUOTIOLL 1) XABOQLOUEVES OUddES
TETOLWV COUOTLOIMV.

C) H zavrijia (cd) elvar n pwtewvny €vtaon oe dedopevn roTev-
Buvon, TINYNG TOV EXTEUTEL LOVOYOMUATLXY OXTLVOPBOAI0L GUYVOTITAGS
540 x 10" yeott (Hz) now €xet éviaon axtvoBoliog o” ovtiv ™y %o
tevBvvon (on pe 1/683 Pat ava otepontivio (W/sr).

O mivarag 1.4 delyvel tig ox€oetg HeTAED dLapopmV HovAdwy.

1.4.1 Zpdluata otis UETEHOELS.

ZTG UETONOELS TOV QUOLRAOV UEYEDMV yivovTol opaApaTo TOY
opethovron o€ dLAPOEOVS TOQAYOVIES (TOQOTNONTY, OQYOVOL UETOY-
OEMGC, ®.AT.) RO OLAKQIVOVTOL O CUATNUOTLXA KOL TUYOLLOL.

To ovorquatied apdiupata NToQEel VoL OQEILOVTOL 08 EAATTWOUOTOL
TOV 0QYAVMV TTOV YONOLUOTOLOUVIOL 1| 0TV TELpauotivy HEBodo 1
otov (dto Tov mapatenty. Mmopel va maapévouy auetdpinta og
dradoynég neETENOELS 1] Va HETARAAAOVTOL UE CLUOTHUOTLXO TEOTO. Ev-
OEWTIRA AVAPEQOUE TIC TOQOXATO TTEQUTTWOELS.

o) IMBavev vo vdeyet aitio mov dea CVOOWEEVTIXA, OTTWS O Un-
YOVIOUOS QOAOYLOU TTOU «TQEYEL> O YONYOQO OTTG TO ROVOVIXO %L
TEOXAAET OPAMLAL CUVEY DS OVEAVOUEVO UE TNV TTAQODO TOV YOOVOU.

B) IMBavév va vmdpyel HOVIRO OlTlo TOv €xNEEACeL T METONON
TAVTOL Ot TV (0L oEd, divovTtag Yo TORAdELY A TN TTAVTOL -
%QOTEQN T’ TNV TTEAYUOTLRY AGYM avarLPOUS XALUOXAS 1] UETATOTL-
0EmS TOV UNOEVAOS TOU 0QYAVOU UETENOEMS 1| OVAXOLBWV OTOOUWV 1
un owotd Pabuoroynuévov BEQUOUETOOV .0 . ..

y) TIBavev vo moeovotdlovior 0To oTddlo TOU VITOAOYLOUOV, E(TE
AOY® avemoprols Bewelog 1 TEOoEYYLOTIROU TUTTOV, €lTe AOYW avol-
#oPovc otadepdc m.y. g = 10m/s* avti tov g = 9,81 m/s’.

Toa ovomuoTnd oedlpoto eivor GUOROAO VoL TTOOCOLOQLOTOVY KO
ovyva givon to. onuavtirdtepa. H melpa tov mogatnonty fondd otnv
arouyn 1 0t d16eBwoY| Tovg.

To Tvyaia opdiuara opeiloviar o TOMOUS ATEOPAETTOVS TOQA-
YOVTEG, UETAPAAAOVTAL UE TOV XOOVO ROTA TUYOLO TEOTO R eival eE(-
oov mBavov va eivon Betind 1 apvnTrd. Agv eivor duvotd va T oto-
@Uyoue ToQA WOVO VoL TAL TEQLOQICOUE RAVOVTAS TTOAES UETONOELS RO
eEdyovtag to u€oo 6o avt®v. [ToAMES poEES Ta TEAywaTa elval TTOAD
dvoroha dtav dev uroQovue Vo EEXWOIOOUE TOL CVOTNUOTLRG OTTS TOL
VYO0 OPAAUOTOL.

Hivaxag 1.4

Zxéoeis uerakv dapogwv povdowv.

1 min (Aemtd g dpag) = 60 s

1 h (bpa) = 3600 s

1d (néoar) = 86.400 s

1y (a, €10c) =365,24 d =
=3,156x10"s

1 ft (681) = 30,48 cm

1in (tvtoa) = 2,540 cm

1yd (yidpda) = 91,44 cm

1 1b (Mumoa 1 Mumpa ndag) =
= 0,4536 kg

1 ket (yrhdyoaupo duvduems) =
=98IN

1 Ibf (Mumoa duvduemwg) =
= 4,448 N
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ITooxrewévou vo €xoue €va OVOTOMNTIXG ATOTEAEOUO OTTO UECL
UETENOMN, TTEETEL VO XELQLOTOVUE ROTAANAC TOL OpdluoTd ™. T ta
OUOTNUATLRA, TTRETEL VO, EEOVOETEQWOOUE TIS OUTIES TOUG 1] VOL VTTOAOY (-
ooue To uEyeBSg Tovg. o TaL Tu Ol UTTOQOUUE VO UELWOOUE T CUYVO-
TNTA TOVS RAVOVTOS TTOMES UETONOELS KOl AAUPAVOVTOS TN UEON TLUY.

H tpn x; mov wpoxrvmrer omrd uia p€tonom evog gpuownov ueyEboug,
OLapEREL QTS TNV TTOOLY LOLTLRY TLUY X, TTOV LOIG ECVOLL GLYVOTN ROTAL ULOL
AyvVmOOTH TTOCOTNT, KoL OVOUATETOL OQAMIO OUTHS TG UETONOEWC:

e, = X;—X,.

Ag voBgoope GTL vdvoue TOMES UETENOELS, E0TM 1 TO TANOOC %o
Ot TalpvouE T HEON TU TV OITOTEAECUATWV X; TwV peToioemv. Tla-
ootdvoue ™ uéon Ty ue x . Ioyveu:

X, =x,t+e

OTOTE ROTAM|YOUE OTY OYEON:

n n
f:lZ(xO e ) =2 +lZel.
nig n'iq

Ened ta opdhuata tov petoiocmv e; givor egloov mbavov va
elvor Betnd M 0@vNTId, TEQLUEVOUE OTL OV TO A E(VOLL OLQRETA HEY -
Lo, To TeEheVTOLO ABQOLOUN 0TV OVOTEQW OXEON Dol Telvel 0TO UNOEY,
omtdte N péom un Bo TelveL 0Ty oaryportiry TLy], ONACT TOOXTIRMG
X =x, "EtouL éxoue évav meartind TOTO EXTWWHOEWS TNG TOOYUOL-
TURNS TLUG, RAVOVTOS 0LOXOUVTMGS TOMES UeTOoES. YmoB€toue ot
€xyoue «eEOVOETEQWOEL» TOL CVOTNUOTLRA OPAMLOTOL.

Xopewolopoote xou Eva Héye0og to 0Tolo VoL AmoTeAEL EVOL «UETOO»
TOV OQAMIOTOS TTOV RAVOUE OTOV TTQOOOLOQLOUO TS TLUHS TOV (UOLROU
uey€0oug Tov NETENOOLE.

OpiCetan N LK) ATTOXALOY S, TNG OELRAS TV 71 UETQNOEWY, UE TN
oxéon:

Avti amotehel €va «UETEo» TS OLAOTTOQAS TMV TUMV X; YOO 0o
™mv X.

TN peydho miBog petprioemv 7 10 s peTofarletol €Tot, MOTE VoL
ovyxAivel og o otabepn T oy, lim s = o, oV ovopdleton TumLKY
OITTORALOY TNG ROTOVOUNS TTOV @0)OVOOY ot UETONOELS X;.

Emewdn ou petprjoelg dev elvon AmelQeg, TOEMEL VAL WTTOQOUUE VOL
€XOUE MO EXTIUNON TG TUTLIG OTTOXALOEWS O, RAVOVTOG EVOL TTETTE-
oaouévo minog petonoemv, n. Mmopel va deuyBei 6t 1 o mbavr
T Y10 TO 0 Elvau TO:
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Avtd to puéyeog ovoudleTal Tumixl] amoxAion TS HIAS UETQIOEWS.

Mmopotpe emiong va axohovOnooue v e&rjg dadwwaoio. Kdavoue
oL O€LRd amd 1 UETYOELS, VITOAOYICOUE TN UEOT T TOVS XOL OTY
OUVEYELOL oy dAAN OELRA LETETOE WYV, VItoloyiCoue Eavd ) péon tun
TOVG %.0.%.. 2TO TELOG VITOAOYICoUE T péon L] Twv PEomV TLuav. Ot
UEOCEC TLUES EXOUV ULOL XATOVOUY RO RATOLAY OTTGXALON QT TN UEom
T TOUG. AUt 1) ATO%MOY OVORGTETOL TUMLXI] Amo%ALon 0, THS HEONS
TLUTS MO LOYVEL:

Av ndvoue pia pévo ogLpd amd n PETONOELS O QUTOV TOV TUTTO,
vroloyiCope v Tumxy ororAon ™S LEONS TWNS TWV 11 UETOOEWY,
mov elvan na T0 OPAAUA OX = 0 TWV UETQOEMY TOU QUOLKOU PEYE-
Bovg mou peletolpe naw €xope: & = 0; =0, .

T'odgope to aotéreopa TS LETEYOEMS OTY WOO@H: X = X + Ox.

TNo mopdderypo u = (55,3 = 0,1) m/s.

TToMES OQES XONOLUOTOLOVUE TO OYETIRO OPAMILAL TTOV ELVOLL:

Oy =§_X— = 100§f— )78 - 1000§_x_ 9%, %M.
% 3 %
TN to moartdve TaEddeLypuo €XOUE:
0,1
du,, = - =0,002=0,2 %=2 %,

Ymdpyovv dU0 €vVolee, OTIS OTTOlES deV OvapEQOMROUE OTOL TTOLQOL-
AV %O OEV TLS XONOLUOTOLOOUE, CALG O” OUTO TO ONUELD TTOETEL VOL
yIvVEL pLoL avoupoQaL:

0) H axgifera pergijoswv, mov exgodlel 10 1600 ®OVIE 0TV TOOY-
oty Ty €ivol oL HETENOELS Hal TO TOOO ROVTA O€ CUTHV €lvol 1
UEom TN TOVG.

B) H morornra, mov exgpodlel 10 OO0 %A emavorinpudTnTa
€XOVV oL HETENOELS, OO TGOO ULrET dLOOTTOEA £X0UV TEQT T HEOM
TLUN TOVC, OUOUT %L OV QT OTTEYEL OTTO TNV TTQOYLOLTLLT TLUY.

1.4.2 Zyuavrixd Yyneia.

‘Otav avapeQOuaoTe o€ T puoLxov ueyEBoug, 1) omoia eival oto-
TéheoUa UETONOEWS 1] VITOAOYLOWOU UE PAON TWWES TOU UeTOqON*AY,
elvol onUavT®o Vo QOIVETOL TG00 YVOOTY €lvol M TLwy] Tov divoue.
O netprjoelg mot€ dev divouv TV TEAYUATIXY TLW] TOU UETQOVUEVOU
QuowoU pey€Bovg, arld pio xotd mpoo€yyon tiug. I't’ owtd »ow oto
teMxS omotéleopo TEEmeL vo. eivan EexdBaog o fabuds mpooeyyioe-
®S. AUTG YIVETOL LE TN YONON TOV ONUOVTLROV YNeimv. AnAadn, otig
TWES IOV avapéQoue divovior UGVO To ONUOVTLRA Ynelo, exeivo ta
omoia elvol yvwotd pe xdmolov fabud oryovoLde.

TN mopdderypa, W €vov 100 UETONOEMS PoNraue OTL RATOLO
avixeipevo €xel nata 3 g. Autd onuaiver 6tL 1 axiBelo TG UETOY-
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oewg eivan 1 g, n ehdyrom afepordtra petoioemg eivon +0,5g o to
onuovted Yymoeto eivan 1. Me évav GAAOV To0m0 netoioems Poniraue
wdca 2,53 g. Auté onuaivel 6t oxpifera etvon 0,01 g, ) ehdyrot ofe-
Bowdtro petooemg etvar +0,005g now tor onuavtind Yyyeio eivon 3.

‘O00 peyolitepn elvor 1 axgifelo Wog Tt Quooy uey€bovg,
TG00 TEQLOOOTEQO ONUAVTLRA YNpia EYEL.

Yndyovv ot e€1jg oupufatirol ®ovoveg Tov ®aho eivol Vo arolov-
Bovpe oxeTHd pe Ta onuavTnd Yneia.

) ‘Ohau T i pundevind ymeia eivon onuavtind. To 567 1 5,67 x 107
éxer 3 onuovtind ymepio 1o 5,789 1 57,89 x 107" €xel 4 onpavtrd ym-
pia.

B) Mndevird petoEV un undevirdv ymeiov eivar onuavurd. To
308 0541 0,0 8054 x 107 €yt 6 onuovtind ymeica. To 1,0971410,97 x 107
€xeL 4 onuovtind.

v) Ta pndevind mowv amd 1o mewto un undevird ymeio dev elvon
onuavtxd ymeio. To 0,0057 1 0,057 x 107" €xer S0 onpavtnd ymeio.

0) To undevind petd to tehevtaio un undevird Yymelo elvon onua-
VILRA UGVOV €AV VITAQYEL TO ONUAdL TV derad WY otov apBud. To
40,00 4 4,000 x 10" €yer 4 oquavtind ymepio. To 4000 1 4 x 10° €yen 1
onuovtind yneio. To 10,750 1 1,0750 x 10" €y 5 onuovtind ymeio.

O axéporol apLBuot TOAES POOES VOOUVTOL e GITELQA ONUOVTL-
nd Ynoia. To (dwo pmopel va ovpPaiver ue aptbuovg omtmg to & (=
3,14...), mopdého mov ta dmtepa Yymepio v delyvovrat. Puowd pmoel
UEQLAES POOES VAL KAVOLLE TOAEELS UE ALYOTEQO ONUOVTLXA YN piaL OITO
TOL GITELQQL, YLOL TTOQAELYLOL OTNV TTEQITMON TOV T e 3 ONUAVTIXG YP1)-
pio, dMradn 3,14.

IToA\G ney€6m €xovy TLUES €E 0OLOUOU, YLOL TTOLQAOELY IO 1) TALUTNTOL
TOV POTOS, OTTOTE TO ¢ BEMOETAL YVWOTO e AL TOV TOL Y1 piot TOV €~
vou 9, dradn pe 9 onuavard ymeia. EE opiopov ¢ =299.792.458 m/s.
‘Oumg now Tah proel vo vdvoue TedEELS te AyoTeQo ONUAVTLRE Y-
elo ya v ToyTnTo 1oV QTos, Y. OV TAQOUE 3 ONUAVTLIRA Yl
npémel va yodyopue 3,00 x 10° m/s.

2€ UEQUHES TEQLITWOELS WTOQEL Vo avageDel ATl Tor pneyeOm Oe-
WEOUVTAL YVWOTA e, el mopadeiypartt, 3 onuoviird ynoio. Avto
dLevrnoAUveL, ahhd 00N YE( OTO VO UMV YONOLUOTTOLETAL O OWATOS GULL-
Bohoudg (vveilmg yio T TeAMxd UNdEVIRA) ®OL VO YAVEL RATOLOG THV
eEowelwon tov pe 1o owotd cuUPOAOoUs.

‘Otav ndvoue mpdEets, TEEMEL Vo AUPAVOUE VITOYN ROVOVES O)E-
TURAL LE TOL ONUOVTLRA YN PIOL TOV OTTOTELEOUATOG.

Ioyvouv oL eENg ®aviveg Tmwv mEdEemv.

a) T'a tov molamhaotoopnd %ot ™) duaipeon aplBr®Y, To OTOTEAE-
opa €xeL aEORS onuavttwy Yneimv (0o pe Tov oQliud onuavTimy
Yneimv Tov 0plBuov pe To Mydtepa onuaverd ynmeio. Ily.:

3,25-0,21 = 0,68, 3,25-0,21/0,8 = 0,9
0,85 - 10,80 = 0,68, 0,0752/0,012 = 6,3
(1,35-10%-(0,73) = 9,9-10°,  1,35-10*-0,73/(2- 10> = 0,5 - 10"

Av €youe ToMMOUS dLadoy1rovg TOMATAACLOOUOUS ROl SLOLQETELS
now Pydlope evidueoa amoteLéonoTa, eivar XoAG VO RQUTOUUE TTE-
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QLOOGTEQN ONUOVTLIXRA YNpial 0T EVOLAUEDT OTTOTEAEOUOTA, OUMS TO
TEMHO ATOTELEOUAL TTRETEL VOL EIVOL CUUPMVO UE TOL OVITEQW.

B) T v medoBeon row v agaipeon aLBu®Y, owtd Tov Tallel
0Mo elvan M TAEN TOv TEAEVTOLOV ONUOVTIXROU YNpiov ®ABe aQLBuoU
(dA. m eldyrom TaEn Yymeiwv tov apbuov). Boloroue v ehdyiom
TAEN Yo vdBe aQLOUS xaw 0t oVVEYELD BOTOXROUE TTOLL OTT” AVTES Elvail
N ueyorvteon. To amotéheopa g mEdEems (TpdEewv) dev umopel va
ExeL Yol ue urEoteEn out’ avtv TV TdEn. v medEn maipvoue
Ymeio uExoL avTiV TN PEYOAITEQN QTS TIC EAAYLOTEC TAEELS.

To 10,001 €ygr ehdyrom 16En 107 (rhootov), To 0,0003 €xel eMd-
yLom 16En 107~ (8€xamo tov hooton), To 0,85 €xet ehdyrom T6En 107
(exarootov). H peyolitepn t6En and avtée eivon 107 (exarootov),
doo 10,001 + 0,0003 -0,85 = 9,15, dMradr] N TAEN TOV ATOTELEOUOTOC
elvau 1 uéyLom) ammd Tig avatéow eAdyloteg TaEelg, mhadn 107 (exa-
100T0V). AUTO (0mG YIVETOL TTLO ROTAVONTO OV YOOAPOUE TOVS CLoLBUOUS

OmWS POLVETOL TOQOXATW:
10,001

+0,0003
-0,85
9,15

O mepuutadoelg GAMWY VTOAOYLOR®V (GAA®Y TEAEEMV) ElvaL TLO
TOAMVTTAOREG, QAAA YEVIRMG EV TTOETTEL VO XQATOVE VITEQPOMNE QLOLO-
ué Yneimv oto amoteAEoNATo TOU OIVOUE. 2TLS TEQLTTWOELS QLLWV
(nouw SUVAUEMV) UTOQOVIE VOL XOATOUNE OTO TTOTEAEOUC TOO ONUOL-
vord ymeoio, ooa €xeL 0 0QYHOS apLOUOS.

Avagépope emiong OTLTNEOUVLLE TOV TAQORATM ROVOVOL, OTAV OTQOY-
yulevope Evo aQLOUNTIRG OTTOTEAEOUOL ROATWVTAS UOVO TOL OOV TLRCL
Tou Ynoio wg eENg: to 4,6703 e Tolow onuavtivd Yynoia yivetow 4,67,
ue 1 onuavind yiveron 5, pue 2 onuavind yivetal 4,7, e 4 onuoveird
yivetou 4,670.

Anhadn, mtpoodropiCoue To onuavtind Yyneio erdyLomgs 16Eemg (To
deELdTeQO onuavTne Yneio) mov BEhopue vo kpaTooue. Av To Yneio
7oV TO arolovBel (OMA. awtd mov Poloxeton deELd Tov) elval wxQdTe-
00 TOV 5, TATE dLadyvoue OAoL TOL YNIaL UETA Ot TO ONUOVTLRO YN QLo 1e
™V eAAYLOT TAEN. AV TO Y1eio Tov To OrOAOVOEL Elval LeYOAUTEQO 1
{00 Tov 5, TGTE QWEAVOUE TO ONUAVTIRG YNPIO EAAYLOTNG TAEEWS RATA
1 nou mopakeimope owtd TOL TO OROAOVOOVY.

— Atevxgivion.

AlgvrQviCoue OTL OTIS AOXRNOELS RO TOL TEOPAUOTO. 0VTOU TOL Pi-
PAtov TOMES POEES yia Adyoug gvroliog divovtan peyEdn ue aolbun-
TWHES TLUES OUEQOALOVG, Y MWOLS VOL TNEELTAL O RAVOVOS VLA TAL ONUAVTIXA
ymeio. To mogdaderyno av yodypoue 1000 J, €xoue uévo €va onuo-
viro yneio. Magdha ovtd Tntelton vo yivovior ov vtohoyiopol pe
TO amoTEAEOUO VoL SIVETAL 07 QWTES TIC TEQUTTMOELS Ue 3 onuavind
YNoioL. ZTLS AOXRNOELS ROl YEVIRMS OTa OEparta Tov oy eTiCovtan pe v
TOQAYQMPO TTOV TTEON Y ON®E anorovBeiTon TOTA 0 CWOTAS CVUPOAL-
OUOS RO TTOETEL OL ATAVTNOELS VO. SIVOVTOLL CUUPMVOL LE TOL OYUOVTLHA
ymoio v 0edouévmy.
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2100 SLOYQAUUOTAL KOl OTOVG TTIVOKRES, OTAV VITAQYOVV 0QLOUNTLRES

TWES RO POVADES UETONOEMS, O TLO «OMWOTOS» TEOTOS YOOPNS ELvVaL
VoL YOAQETAL EVOL RAAOWUOL TTOV OTOV apLBUNTH TOV VoL €ival To oVUPoAO
TOV QUOKMV UEYEDDV ROl OTOV TOQUVOUOOTY VO ELVaL 1] HOVADQL te-

TONoEMS U, dMAad:

u

m/s'

raviny] BLpioyoapio.

AZKHZEIZ -NMPOBAHMATA

‘Oumg xonopomoteital ®ot 0 uuBolMoudos u (m/s) atd Ty aUeEQL-

10.

Zouo oy emupdvela ™ms Img €yxer Papog 200 N.
I1600 elvor To Papog Tov o€ VYog A (00 pe TV oxtivo
™mg I'g;

Apr00d0 Tov Peloreton 0To UOLKS TG TEQLPAALOV,
€yeL Pdoog B =2170,436 N o nala m = 220,7484
kg. Na Boelte to yoduo me.

No vtohoyLotel 0 Gy®0g OUOYEVOUS KOl CUUITOYOUS
odeéviov  eEapmuotog wdlag 1000kg. Atvetou
dg, = 7,8 g/em’.

OuoyeVvEg ®OL OUUTTALYES ROUUATL OLOEOV €XEL GY®O
1 m’. Towa elvon ) péo Tov; Atvetan dy, = 7,8 glem’.
Ze o mavopoldtume. ®eVA YVAALVO UTOUVRAALOL
oyrov 1L €raoto, piyvoue ®oBaQd veQd o TETQE-
oo avtiotowya, PEYOLS 6Tov Yeuioovy hjoms. Ilowo
€xeL peyohitepn ndalao; Av torobetBovy otoug dvo
dtorovg Cuyou mov 0y rd Lo0QEOTEL, Oa eEanolov-
0rjoeL vo. Loogomel ®atl peTd; Atvovion deo =1g/
em’, dpgrp = 0,9 g/em’.

Av ta 16 kg owvdmvevpa €xovv 6yro 20 L, vo vwoho-
YlOETE ™V TURVGTNTO. TOV OWVOTVEUIATOC OF g/cm’,
kg/em’, kg/m’.

Spo €xel murvémra 9g/em’. Towo elvon 10 £1d16
Tov Bdpoc ot gf/cm’, Gtav g = 9,81 m/s”.

Sihpa €xetl eldnd Papog 3 p/em’. TTowa eivan n munve-
™Td Tov o g/lem’, Stav g = 981 cm/s’;

H oxntiva tg I'ng elvon 6.370 km. No petatpéypete
OVTO TO PRROG O€ M, cm, mm.

Metaihunn (vhewoty) OeEapevn metpelaiov oyxijua-
t0¢ 0pBoywviov mogalinremmédov, €xel urog ax-
wav om fdon 5 m, 6 m xaw oto Vpog 4 m. Na vitoro-
yioete:

a) Tov 6y#o g oe m® #aw L.

11.

12.

13.

14.

15.
16.

B) To eupads oe m* Tov PeTdAhov OV aTTaULTETOL YICL
TNV ROTAOREVY TNG, AV VITAQYOVV RATA TV KOTO-
onev] amdleles 5% 0TS PETOMMNKES ETULPAVELES
JTOV KONOLUOTOLOVVTAL.

v) To eppadd g mapdmrhevong empdvelog T de-
Eapevric.

0) [Téoa kg yowuatog Bo xoewaobovv yua va facprel
1 OeEapevii (extog artd ) Pdon ™), av ue to 1kg
YOOUoToS Pagovron 4 m* e uetahhxic empaver-
as;

BoagéM metpehaiov ®uAtvdouxol oynuoTog €xel Mpog

1,5 m zow epfads Pdoswg 0,8 m*. Na vrwohoyioete

600 Mt TETEEAALIOU TTEQLEYEL.

Mhaotuxy @udln avapuxtnov €xel 6yxo 1,5 L. No

ENPOAOETE TOV GYHO CUTO O M’ %L OF mm’.

[Iéoa nepaund TAARANLO TETQAYOVIROU OYNUOTOS

®ow uijrovg whevpde 0,2 m, Ba xoelaoBovv yia vo.

otomBel umordve oyjuatog ogboywviov TaQohhy-

Aoyodupov, ue mheveég urovg 20 m »ow 10 m;

Aoyelo metpehaiov €xel 6yxo V' =20L. No exgod-

O£TE VT TOV 6Y%0 08 m’ xou dm’,

IT6oo devtepdhemnta €xeL Eva €T0G;

Noa yivel petarom] Twv Hovadwy ®oL Vo, CUUTAN QM-
Bovv ta nevd.

a) Ou 4 weg elvar ....... AemTd ®Ou ... devteplhe-
T
B) Ta 90 m’ eivau ....... dm’zau ......... cm’.
y) Ta 90 m gtvau ....... dm %o .............. cm.
8) Ta 90 m’ eivau ....... dm’ #a ... cm’.
€) To 36 km/h €IVOL weveeeereereciiennnee m/s.
ot) Ta 72 km/h VO ... m/s.
C) Ta 108 km/h €(VOL e m/s.
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2.1 Metatomion, TayUTHTA, EMTAYVVOY.

2.2 EvOvypauun ouadn kivyon.

2.3 EvOvypauun opard uetafaddopevny kivyoy.

2.4 Oualdy kvkhikn kivyon ko kKOKAIKY opadd petaBaAlo-
Uevy xivnon.

2.5 Z0vOeon kivnoewy. AmOAVTY K OYETIKY KIVHO.
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2.1 Metatomion, Tayvtnto, ETTAYVvon).

Kivnon etvaw n adharyn g O€oems evOg OMUOTOS 08 OYEON UE KA~
7TO0L0 CVOTUO 0vapods. To ovvoro twv dradoyirdv B€cemv, art’ Tig
omoteg dLépyetan €va (VMrO) onuelo xoTd T OLAQHELO TNG KIVAOEMDG
TOV OITOTEAOVY TNV TEOY LA TOV %tvntov (onueiov). H xivnon dvoxpive-
T og evBUypouun xow roumuAdyoapuun. Erxiong, n xapmuidyoouun

duaxpiveton o€ emimedn rouw ToLodLGoTTY. - 0 ]Vé(x) +
I tov mpoodropoud g B€oems Tou wvnTov oty gvBvyQauun I |

%IV ON), XONOLUOTTOLE (TOL VOGS TTOOOAVATOMOUEVOS AEOVOS UE ULOL 0O I X I

uetorjoewv O xow i cuvteToyueévn O€oeme x, Tov petpeltol ortd v Ty. 2.1a

aQyn Tov dEova. H tuyj g ovvtetaypuévng €yer ammoivt T (on ue Kivyon oe evleia yoouur,

TNV ATOO0TOO0N TOV OMOUOTOS 0T TV 0OXY] TOU AEOVOL %O TO TOAONUO 1 Babudc elevbepiag.

™G delyveL av to owpa Peloxetor deEid (BeTrdc nuIdEovag) | apLoTe-
0a (aevNTnos nudEovag) amé 1o O (oy. 2.1a). Av yvopitope ™ oOv-
vagmon x(t), diadn ) B€on Tov onueiov vdbe yooviry otyun, Exoue
TEQLYQAPEL TAMEWS TNV %ivnon. ZuviBwg, ota mhaiowo g Tevinng
Dduowng, n ovvapmon x = x(f) ovoudetan elowon g xvIjoews.
2V TEQIMTWON TS KWHOEWS OTO EMITEDO, YONOLUOTOLETOL €Vl
ovotuo. avapoEds amd Vo 0p0oyHVIOUS AEOVES CUVIETOYUEVWV
(rapteEOLOVOl AEOVES OUVTETOYUEVMY) RO XELALOVTAL OU0 CuvTETaY- A ‘.
uéveg Béoewg (x, y). Ta uéroa twv ouvtetoyué€vov B€oemg elvar ov YAk~~~ TTTTTTTTTT 5
OTOO0TAOELS TOV onueiov artd Ty ayn O twv aEdvav mov eivor BeTt-
%ES AV UETEOUVVTOL 0TO BETG NULAEOVAL RO CLOVNTIXES OTOV COVITIXO
nuagova (oy. 2.18). H diatetayuévn dvada [x(r), y(f)] mpoadiopitel
mMjowg ™ B€om Tov onueiov (VMxoT onuelov, copatiov) oto emime- T
80 ™ yooviuj omywi 7. Avdvvoua Oéoews OA £v6c xvynToU (onuelov)
elvon 10 dravvopa Tov og ®dBe oVOTUA CVOPORAS EXEL WG QYN TNV
ayf O Tov ocvoTpatog »aot mg TEQAS ™ BEoN A TOV ODUATOC.
2NV TEQITTWON TNS KIVHOEWMS OTOV TOLOOLAOTATO WO YOELACETAL
éva 1oL00000YMVIO (ROETEOLAVG) OUOTHUOL AVAPOQAS HOL TOELS OU-
vietoyuéveg Béoewg, (x, y, z). FoTig TES ToVg Loyvouv doa. elmaue
nou oto wponyovpeva (oy. 2.1y). H dwatetayuévn towdda [x(7), y(t),
z(t)] mEoodLoECel TAMPmS To drdvvoua BEoemg OA, dnhadij ) 0o
TOV ONUEIOV OTO YWEO TV ®AOE YQOoVIrY OTLyuY] £ /
Cevirmg, pmoovv va 0QLoHovv CUCTHUATO CUVTETOY LEVMVY TTOU OEV Za
amotehovvtal oo evBuypaupovs dgoves. "Eva tétolo mopdderyno i- N
VOLL TO YEMYQAMLXO TAATOS ROl UNKROS otV emupdvea e I'mge. N
Tevirig, 0 eMdyLotog apLOUGS CUVTETAYUEVMV TTOV OTTAULTOVVTOL YO, Ala Yar2a)
ToV ®0000L0US TS BE0EMS EVAS RIVNTOU EXPEATEL TOVS faBuovc elev-
Beplog (B€oemg) o omolodmoTeE CUOTHUOL AVaOEAS. AV 1 ®ivinon
TOU ®VNTOU TTEQLOQITETOL TAVM O Pl (YEVIRMS RAUTUAY) ETUPAVELQ
T0 ®VNTO €L dvo Pabuovg ehevbeplog (B€oemg), evd mavm oe pio < o
(Yevirmg napmoin) yoouun €xet évav. Toelg Babuovg ehevBepiog €xel AN -
TO ALEQOTTAAVO TTOV TETA, OVO TO TAO(0 OV TOELOEVEL OTN Bdhaooa naL | 47 o2 &
€VOLY TO TOEVO TTOV RIVE(TOL TAVM OTLS QAYES TOV. y

LAY

Y

=
=

A
Xy. 2.1p
Kivyon oty emipaveia,
2 Babuoi edevbepiag.

Xy 2.1y
Kivyon otov ydoo,
Avdompua As ovoudfetor To HOVOUETEO Quord uéyebog mov ex- toels fabuol elevbeoiag.

2.1.1 Avdotnua As.
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POALeL TO UrOg ™S OVVOMXUIS dLadQOUTS TTOU ®AVEL TO ONuEelo ®OTd
™mv ®nivnon tov (oy. 2.18). ITp€mer va AngBel voyn av to onuelo ®i-
Veltal Urpog tom xotd ™ dadoour| Tov.

2.1.2 Meratomon Ar.

Metatomon AF yogoxteCetal To OLdvuoua Tov €XeL mg Ay TV
a1} B€on A Tov odpaTog xoL wg TEQAGS TV TeEMxT Tov B€on B (oy.
2.18). Ioyver A¥ =7, —1;, 6mov 7, 1 elvar ta Saviopoto B€oewg Tov
OMUATOS OTNV TEMXT| ®a oy B€om avtiotouya. Ze evBeia yoauun
toyveL 0tL Ax =x,—x,.

O amOATES TLES TV TLUMVY TOU JLLOTHUATOS AS ROl TNG UETATO-
Tloemg AF CUUTTITTTOUV GTAY TO OWUOL KLVE(TOL EVOVYQAUUOL TTQOG YL
@opd. Téoo To dtdotua 600 %ol 1 LETATATLON €XOVV TNV (Ol povada
uetpjoewg, tov oto SI etvar o 1 m.

Kotd ) 01drela g uivioems €VOS OMUATOC, OEV OGS EVOLAPEQEL
uévo M alhoyr ™ B€oewc Tov, AhAG 1oL 0€ TG00 XEOVO CUTH TEALY-
norormoleital. Metagy dvo mhoiwv, yio Vo, atopoolOoUE TOLO RIVELTAL
YONYO0QOTEQQ, OEV CLOXREL LOVO VO YVWEILOUE TG00 el ®LvnOel TO %ol
B€va, ahhd ®ow TO XEOVIXO OLAOTNUA TTOV aTonTONxre Yo T OLoryQoupy|
NG TROYLAS TOVG.

"Eotm ®vynté mov ®ivelton o€ RATOLOL TOOYLE KOl T YQOVIRY OTLY WY
t, Polonetan oto onueio A, eve) petd amo xeovo At, dniadn ) xeoviry
owywi t, = t, + At feioneton oto onueto B (oy. 2.18). Av Ar elvaw m
UETATOTLOY TOV KVNTOU GE X0OVO Af, mS UEON SLOVUOUATIXY ToUTNTOL
TOV RWWNTOV, 1 , 0QICETOL TO SLAVVOUATIXO PUOLKO UEYEDOG TTOV TQOXRV-
el A’ T oxEon: A7
At

Zuvenwg, 1 ué€on (dravvopotiry) tayvTnte evog ®ivntou elvol €vo
dudvvopa, ov €xel deBuvon xow oed T delBuvon xow Yo TG
UETATOTIOEWS TOV RVNTOU %Ol UETQO (OO UE TO TTNAIKO TOV UETQOV THG
UETATOTIOEWS TQOS TOV AVTIOTOLYO XOOVO, OTOV OO0 TOAYUOTOTTOLT-
Onxe M petaTtomIon.

H taytmnta mov pe tov 10070 auté oQiletan Ogv OivEL AETTOUEQEL-
oxd otouyeta yiow v xivnon am’ to onuelo A mpog to B, alhd eEap-
TATOL OUTAGL OTTO T1 OUVOAXKY UETATOTLON %L TOV OUVOMXAO XOOVO TTOU
amoutiOnxe YU ovtiv ) petotomon. Movado netprjoemg g oto SI
elvan 10 1 m/s, ®0Bwg ®ow TOAMATAGOLO 1oL VITOTOAAATAGOLA TNG. AA-
Aeg povadeg petgrjoewg eivan: to km/h, to pil avd wea (mi/h), drmov
1 mile = 1609 m, 0 vavtzd pil ava wdea (1§ #éupog), érov to 1 vov-
Twré wiht = 1M = 1 nmi = 1852 m, yiat Tovg avépovg 1o umopd. H ov-
oy€ton TV urropde pe km/h diveton otov mivaxa 2.1.

A6 Tov 0Q1oUS TS PEONS TAUTNTOS TTQORVITTEL OTL ATy eEQQTA-
T oto dV0o yovirég otyués. Kord m pehét twv vuvijoemyv pog ev-
OLapEQEeL 1 ToUTNTO TOV KVNTOU VoL 0QICETAL VIO iat XQOVIRY OTLyuy,
Mhadn o €va ouyrerQuuévo onueio g TEOYLAS TOv. AV O0TOV TUTO
™G nEong TayvuTToC:

U=

U=

2|&

T

(0]

Ty. 2.18

Awaviouara Géocwg (1, 1y), petardmon
(A7) xau dudotnua (A4s).

Ilivaxag 2.1
Avriorouyies umopog ue kmih.
Mmopdp | Tayvtnta oe km/h

1 2-6

2 7-12

3 13-18

4 19-26

5 27-35

6 36-44

7 45-54

8 55-65

9 66-67

10 78-90

11 91-104
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0 X06voCg At teivel 0To UNdEY, To drdvvoua A7 Te(VEL VO ATTOXTIOEL 1C
@oEa TV eamTopevn evbelo g Tooxds oto onueio A (oy. 2.1¢).
2y mepmTmon ot 1 xoedn TawtiCeton ue To T0Eo. H tayitro vty
ovoudCetan oTtyuaio tayvTnTa won didetan amd ) oxéon:
_ .. AF dr
u=lim—=—.
At—0 At dr
2V TEQITTMWON TTOL 1) TEOYLA elvor gvBeia, 1 dtevBuVVOoT TG OTLYIL-
alog ToUTNTOS CUUTHTTTEL PE TNV TEOYLA. MOovAada LETENOEMS TG OTO
SI eivaw to 1 m/s.

Iagatnorjoets.

a) Yragyouvv dvo péoeg tayvmnres: N uia etvor dtavvopotind néye-
Bog nouw 1AM Pabuwto (novouetpo) uéyebog. Megurot t paBumt)
ToUTNTa TV OVOUALOUV 0 oBunTiry LEOT ToYUTNTO KAl TY OLOLVUOUOL-
T, p€on dravvopamiry. v mTodEN Tig AEue Oheg (LEOES) ToUTTES
no xatalofaivoue oo TEQITMOoN €XOUE AItd TO OUYREXQLUEVO TTQO-
BANUOL %o TOL CUUEPEALOUEVQL.

B) H uéon toyvmra (Sravvoporting) eivon aveEqoten amd ™ dia-
dpoun Tov anohovBel TO ®VNTO, UETAED TNG ALOYLRNG XOL TNG TEMKNG
Béoeme.

NMAPAAEITMATA

1. Avtonivnto niveitow pe otaben TovTnto »an og xodvo 30's
duavier arréotaon 1200 m. No exgodoete Ty toyiTnTa ToU ov-
Toxwitov o€ km/h.

Auon
H toydmnra Tov autorivijtov vitohoyiCeTon oo T oxéon:
yoBr_12@m _ ey
At 30's S

Enewdn 1 m = 1/1000 km »on 1s=1/3600 h, elvoun
1

u=40 2 = 40x 10010
S

3600

1900 h h

m
:4ﬂx36ﬂﬂxk_m:144 km

2. Tayvmhoo oxdpog xiveitan ue otafepr Tayxvtnro 60 xou-
Bov. [T6oa km duaviel oe €va TETAQTO TS WSS

Auon
1 x6ufog = 1 M/h (nmi/h), doo u = 60 ®Supor = 60 M/h. ‘Onwg
1nmi=1852m = 1,852 km.

Omnorte

nmi

u =060 T:60X—1’852km g

=111,12 —-
h

Xy. 2.1¢

Y

Orav o yoovos At teiver ato undév, to
odvvoua Ar teivel va TauTloTel ue Ty
epamroudvny evbeia tng TEONLAG.
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Emedr] 1o ondgog xuveiton pe otaben toyvtnta

Ax km 1

U =—, woorVrmteL 0t Ax=u- At= 111,12 —x— K=27,78 km.
A e ¥ e

2.1.3 Emirdyvvon.

Tevirag  tayvmta 0ev mogoauével otafen ue to xeovo. ‘Otav 1
TOUTNTOL EVOS ONUELOV RATA TN OLAQUELDL TNG KIVIOEWS TOV UETOPAAAE-
T, 1 ®ivnon ovoudeton uerafaiiouevy. Emeidn n tayUtnto elvan duo-
voopatré uéyebog, apxel vo aldEeL to HéTo 1 m drevBuvon 1 m poed,
™mC yia va petafinBel. ‘Otav n (Sravvopotinn) toyxiTnro eVvEg muoTog
ueTofAAAeTAL PE TO XOOVO, AEPE OTL TO OMUOL ETLTOYUVETAL.

‘Otav €vag odnyog matnoel YrAatl 1 poevAageL 1 ®uvnOel ue toyv-
™o 0T0fEQOV HETEOV YUPM amd nurluwy mhateio, 1 (StovvouaTinn)
TaUTNTA TOU CUTOXLVITOU TOU petofdrreton. Tia va ouyrpivoue tig
eMLTAUVOELS OV0 RVNTWV, Pag EVOLAQPEQEL Gyl UGVO 1 UeTABOA TG
TAYUTNTAS TOVS, OAAG %Ol TO YQOVIXRO OLAOTNHIO, OTO OTTOL0 Aaufdvel
xooo avty n petafor. To guowd péyebog mov expedlel to oub-
U6 UETOPOMIC TS TaUTNTOS £VOS CAUATOS, OVOUALETAL EMTAYVVOI).
Mmoovpe Vo OLoxQIVOUE TNV ETUTAYVVOT) O€ UEON KO OTLYULOLCL.

o) Méon emirdyvven evog ®vntoU TOL TN YOOVIXY OTLyun ¢ €XEL Ta-
YUTNTOL U %o T XeovIrY oty £ + Af €xel topUtto U + Au, ovopdCe-
T To dtovvopatird uéyebog wov opleTon mg To TNAIRO TS UeTAPO-
Mg g tayvtntag A, TROS TO X00VIXKO didotua Af, dniadn:

. T ]
) W 4
At

H d1ev0vvon »ow m poed tg ovustimrovv pe ) dievbuvon zow poed

tov Au (o). 2.10T). Movado petorioeme mg UEONGS MTAXVVOEWMG OTO

SI eivou to:
1 m
s _q I
=1

S S

Mepwréc poEEg, TV TO UETEO TNG TOYUTNTOS OWEAVETOL LE TOV
YOOVO AEue GTL €YOUE ETTOUYVVOUEVT RIVIION ROL OTAV UELWOVETOL EXO-
ue empPoaduvouevn xivnon. O 6p0g emTAYLVON VAL O TO YEVIROS
%O ONOLUOTTOLE(TOL O€ OAES TIG TTEQUTTWOELS.

B) H orrymaia emrdyvvon avogépetol o€ o ouyrexouuévn 0€on
N xeovivy oty g ®IVRoEwS evOg onueiov, eivor péyebog dravu-
opoTrRG %o 0QICETON OTTO TN OYEoN:

Aui d(t+AN—u(r) da  d’F

i=lim—=Iim——=——=——,
A0 Af A0 At dr  d#?

€xet Oe ) drevBuvon xo T PoEd Tov dtoviouatog di ®ow PETQO:

dii

o=

i+ Au

Awdvvouo emitayivoews (a).
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IMopatnoovue GtL M oTrypoio emLtdyyuvon eivo 1 TEMTY TARAY™-
YOG TNG OUVOQTHOEMS TNG TOYUTNTOS MG TEOS TOV X04Gvo 1 1 devtepn
TOQAYWYOS TOU SLOOTHUATOS G TTOOS TOV YQOVO.

NMAPAAEITMA

Avtoxivito avEdvel v tovtTd tov and 60 km/h oe 69 km/h péoa og 2,5's, evadd pLa HOTOOoL-
#h€ta oToV (dL0 Yebvo grdvel oo Toyvtnro 0 km/h og 9 km/h. TTowo dymua vepiotoTon T peyoivte-
on emtdyvvon; Ot vvijoelg elvon vBvyQoupes.

Auon
H petafol) tov u€Tgou g ToxiTTog IOV VPIOTATOL TO AUTOXIVNTO O YEOVo Af = 2.5 s, elvau:
Ao =69 X0 kg kit
h h h
Apa 1 emTAYVVOY TOV VITOLOYICETOL OTTO TN OYEON:
9 k7m 9 x 107 m
e /v 25s 2,5s s

H petafol) tov pé€Tgou g 1o TN Ttog TS WOTOOLRAETAS O YOOVOo Af = 2.5 s, giva:

Au=9 —-0 —=9 —
h h
Apa 1 emTduVon TS VITOAOYICETOL ATTO TN OYEON:
9 km 9 x 104 m
A - 3 o)
& 2\ WS 255 s?

IMogoateovue 6Tl TOEOAO TOU OL TAYUTNTES TOV dVO OYNUATMV lval eVIEL®S dLOPOQETIRES, O
ovBuds petafoiic Toug eivan o drog. Katd ovvémeia, o dvo oxruarta €xouvv Ty do emtdyuvon.

2.1.4 Emitooyia xat ®evToouoAog EXITAYVVON 0TV XOUTVACYQOLUT] Hi-
vnon.
T #vnto (omueio) mov extehel xvurhnt] vivnom, uetafahheTon ov-

Ve Mg M dtevBuvon Tov SLovioroTog TS TAXUTNTAS TOV RO £Lva Suvato
va petofdiheTol xow 1o pETeo me. Kow otig dvo mepurtdoeig n #ivnon -, -

elvan petafarhSuevn, oo VITAQYEL ETLTAYVVON. ZTNV ROUTUAGYQOLLUN € T

#nivnon 1 tavTnta eivor epasttépevy oty 1eoyLd (oy. 2.17).

H emtdyvvon a omyv xoumvhéyoouun xivnon dev €xer v (O
dtevBuvon pe v tayvttoe. H emtdyvvon avoalieton og d0o ouvioto-
oeg (oy. 2.10).

AR autég ) a, OVOUALETON ETITOOYIA EMTAYVVON, EIVOL EQPATTOUE-
VI 0TIV TEOYLA %o OYETICETAL UE TN UETAPOM] TOV HETEOV (TNG TLUG)

Eyyvtatog nixhog

™G TaxUtNTag, eV M a, OVOUALETONL ¥eVTQouoAos emrdyvvon, elvar O
nAOETN 0TV TEOYLA %o OYeTICeTOL Ue TN UETAPOA TS dLevBUvoemg Ty 2.1

™G TOYUTNTOG. SUVIOTWOOES THG ETUTAYVVOEWS d.
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2
e / z u z Z /
INo ™ ovviotwoa a,, LyveL on a, = R’ 6mov R 1 axtiva Tov eyyv-

10TV ®UAAOV' (dNA. M arTiva ROUTUASTNTOS TS TOOYLAS 0TO BEWQEOT-
uevo onueto). o v emtpdyLol Loyvet:

_du
Coodr

Aroxpivoue ta ToQoxdTm (0N ®IVNOEMV:

a) Otav a, =0 now a, =0, 1éte N u elvow otaber] nar 1 ®ivnon
elvon gvBvyoouun OpoA.

B) ‘Otav n a, eivar otabepny nan a, = 0, téte N nivnon elvon gvv-
YOOLuUn OUOAG PETOROMSUEVT).

v) Otav a, = 0 nouwn a, elvor oto0eon, TOTE TO UETOO TNG TOVTNTAS
ToQOUEVEL 0TOBEQD, uetafdihetanl udvo 1 drevBuvon o m xnivnon el-
VoL OUOAY KURAMXKY).

d) Otav a,#0 naw a, #0, 1éte peTafGAOVTOL TO HETEO KL 1) OLEV-
Buvon g TayUTTag %o 1 ®iVNon EVOIL XOUTVAGYQOLLLUY.

a

2.2 Ev0vygoppn opor) zivnon.

Ev0vygauun ouair ovopdCetal n »ivnon mou extelel €va ooua
otav wvelton ue otofen SLovuoUOTIXY TV TNTO.

Avto onuaivel ot xuveiton og evBeia yoapuur wog v dio rotev-
Buvon row oe (oo yeovwrd dvaotijuota duaviel (oeg amootdoels. H

At B2
uéon tayvmTd Tov U =— = L LoovTon pE T oTLy oo ToT T
dr At -1
OV, U =—-
a Ax dx
X —X,
ANhodY U =— = 0 =u=—=0100e00.
At -1, dr

Ty gvBOyapun opai ®ivnon, 6mov 1 HEON TaUTNTO LOOVTOL
ue ™ onypaio, WroQovUe VoL VITOAOYICOUE T OYEON UETAEY UETOTO-
TLOEMS 1AL XOOVOU UE TOUS TTOQAKRATM TOOTOVS:

. . . . gz 2
o) Eervovtag am’ T ox€on g néong taxvrag, U = =i €YONE:
X—Xy=u-(t—ty), apox =x, + u- (t—t,).
Etvaw mpogavég otL av ¢, = 0's, €xoue x =x, + ut. e
B) Av Eextvnoope ar’ ) ox€on yia ™) otrypoia toyvtTo u = e

€xoue dx = udt. Ztn OUVEYELD, OMORANOMDVOVIOS MG TEOS TO YOOV,
UETAED £, oW £, ®Ow VITOOETOVTAS OTL OL OVTIOTOLYES TLES TS BE€TEMS
elval X, ®ow X, TQORVITTEL:

X t t
Idx = judt N x—x, =ujdt =u(t—t,), apov u = otabepd
X0 10 10

TEMROGX =X, + u (t—t,)

ATO Ta 0vVOTEQW TEORVITTEL GTL 1] UETATOTLON Ax LOOUTAL UE TO EU-

' O eyyvrarog #vxAog ovoudLeTal 0 #UxhOg TOV 0TV TEQLOYY EVES ONUEIOV THE TEOYLAS «EQPUOUGLEL> GOLOTO. 0TV TEOYLAL.
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P06 mov mepuheleTon atd T YoopLry Tapdotaon u=u(t) ®oL Tov
dEova Tou Xodvov, amd T YEOVIXY OTLYUN ¢, TOU EEXIVOE TO RLVN-
16, €0G TN XeOoVIrY oTtyuy ¢, Tov OhOrANEWON®E N uetatdmon. Avtd
LoyUeL ®o dtav 1 toyvmnta dev elvon otaber], OLOTL 1 LETATOTLON
vrohoyiCetan amd 10 oAoxANEMUO TS TaXUTNTAS 1S TEOS TO YQOVO.
210 oynqua 2.2a 10 YOOUUOOXLAOUEVO euPadd E diveton ast’ Tov Timo
E = (AB) - (BI'), 0161t to ABT'A eilvar 0pBoyavio mapaiinhdyoauuo.
Elvair (AB) = u,, (BI') =t,-t,, ondte E = u, (t,t,) = u, At.

To ddypaupna B€oeme-xodvou ewroviCetar oto oynua 2.2, elvon
evOeia yoapur ®roL TOQLOTAVEL T OXEon x =x, + vi. Av vrtoO€ooue
OTL 10X NETEOEMS TOV draotipatog eivan To 0, dnhady x, = 0, Tdte
N ox€0m BE0EMS —XOOVOL YIVETULX = ¥ £ RO 1] YOUPLXY TNS TAQAOTO.O0N
elva evBeia yoouuj wov dLépyetan o’ Ty oy TV aESVav.

H onywoala tayxtmta elval 1 moodymyog wg QoS T XQOVO TG
YOOVIXNG OVVOQTHOEMS TS B€oemg x (1), Onhadr|:

_dr
dt

Avto onuaivel 6tL av EEQope T ouvaomon X =x(f) WIOQOUUE VO
Boovue ™ otrywoio ToyUTnTe VITOAOYICOVTOS THV TOQAYMWYO WS TEOS
TOV (QOVO ™S X = x(f). AutO LoYUEL axoun ®ow av 1 €EAQTON e ToV
YOOVO OeV gival yoouuxy, nAadn axdun xou 6Tov 1 oTryuote Ty u-
™mto Oev elvon oTofEQn).

A6 ta aveTéQm ovTIAUBAVOUOTE OTL 1) ®ALON TS ROUTUANG OE-
OEWS-YX0OVOU LOOUTOL #AOE YQOVIXY OTLYUT] UE TN OTLY Lol TopThTaL.

‘Otav m ®oumohn elvor gvBeio, o VTOAOYLOUGS TS ®AMOEWS €lva
70 €U%0A0G. ‘Otav N ropmihn Oev elvon gvbeta, tdte 1 ®Aion vtohoy(-
Cetan amd v xAhion g evBeiog mov elvol EQATTOUEVT] 0TV ROUTUAN
OTO OUYXEXRQLUEVO ONUEID TTOV UOC EVOLOLPEQEL.

A6 ™) YOOPLH TAQAOTOON TOV OYUaTog 2.2y PAEmoue GTL T XQ0-
v otypy ¢, To ®vnto Poloretan ot B€om X, ®aw T (eOoViry OTLyuY] £,
Boloxetar ot B€om x,. H ®hion g evbelag mov moplotavel v e5d0-
™on x = x(t) vrrohoy{leton wg eENe:

(AB) _x,—x _Ax dr_

u

rhion=-—+~= = = A
ol (TA) t,—-t, A dt
NMAPAAEICMA
Toyimhoo oxdpog viveiton evBiyoauua oe BOAGo- () )\

oo aywva. "Exoue 0plogl wg ayr] LETENOEMS TOV %00~
VOU TN OTLYWY] TTOV EgXLvd 1) evBUyQouun ®ivnon.

U A

B
Uy T
!
!
!
!
!
!
!
!
!

Al
b 5}
Xy 2.20
T'oa@uxoc vwoLoyLouUos UETATOTIOEWS.

(0]

~Y

Xo

Y t
Xy. 2.2
Awdyoauuo Oéoewsg-yoovou.

Xop-——mmm - ——

Xfp-=-=m=== IV J::A

Ty. 2.2y
Yroloyiouds g tayvrnrag
amd v xrion.

Metd amd 6 s, | ToyvTTd Tov €xel uérpo 18 km/h ] I : :
ra dratneeton otafeen uéyol ™ oty 10s. Ty oteyun o] I r : :
16 s, M ToyuTd TOL €)EL Yiver 27 km/h xow ) drartnel i i i i
otaBeQi} péxor t onyun 20s. © 6 10 16 20 1)
o) Ze dudypapua ToxvTTas—yeovou (oy. 2.29), va Ty, 2.20

oY edLAOETE TN YOOPIXY TAQAOTAON TNG TAUTNTOS OTTO
6s uéyor 10s now arwd 16 s uéyot 20s.



Kivnuarixn 35

) No vtohoy{oeTe TLg UETATOTIOELS TOV TOYVTTAGOU OTLS TTALQOTTAV® YQOVIRES OLAQHRELES.
Auon

a) H yoovinj dudpnera amd 6 s uéyor 10 s elvon At, = 10s—6 =4 s now n toygvmro eivon ota-
Oeon:

u, =18—=18. =5
h 3600 s

km 1000 m m
S

[t xoovun dudprera ot 16s uéyol 20 s wov elvon Az, = 10s—6 s = 4 s €youe:

u, =275 _ 7 1000m _, om
h 3600 s S

B) I'ia to xoovnd dudotuo A, = 10s—6s =4 s LoxveL:

u:&:Ax Lﬁ-AtzSE-4s:20m.
: At : S

TN to ypovind didomua At, =20s-16s = 4 s LoyveL:

uzz% aoa Ax, =u,-At,=17,5 ?'43:30111-

P

2.3 Ev0vyooppn opord perafariopevn vivnon.

Ev0vygauun oualid ucsrafaiiouevy xivpon ovoudletor M xivnon
IOV TTOOYUATOTOLEL €VOL odua Gtav. ®wveltonw o evBeior yoouu ®ow
oe (oo yoovird draomjuota €xel (oeg neTaforéc TayvtnTag, dMmhadn
wvelton pe otafep emttayvvon. Ztafeen emTayVVOoN ONUOLVEL OTO-
Beon emtdyuvon wg dudvvopea, dnAady M emLtdyvvon €yel otafepo
u€tpo, otafer] dtevbuvon xrow otabepn popd. H evbiyoauun opard
ueTAPAALOUEVN RIVNON SLOKQIVETAL O ETUTOYVVOUEVT], OTAV TO UETQO
™S TOUTNTOS OWEAVETAL, RO ETLREAOVVOUEVY, OTOV HetdveTan. Otov
10, draviopota ToUTNTOS ®ou ETITOyUVOEMS U, d £lvol OuGQEOTA,
N ®ivnon etvow vBUVyQOUUO OUCAG ETLTAYUVOUEVY, VK GTOV E(vVoL
avtipeoma, elvar evBUyoauun opnoid emPoaduvéuevn.

"Eotw 611 €vo omuo TG (QOVIRES OTLYUES £y, I EXEL TAXUTNTA Uy, U
avtiotoya.

H woyimro u, ovoudCeton agyixij tayvryra. "Exoue a = %, émov
TOL @, U 0T YEVIXT| TEQITTMON EEAQTAVTAL ALTTO TOV YQOVO.

t

du =adt, omdte Idu Iadt
Emouévmg: up fo
u—u, = I adt
ly
Av 10 a eivon otafeQo, Téte Pyaivel EEm 0O TO OAORAIQMUAL RO
EXOUE:
u—u, = aJ.dI, TEMROG U —U, = a(t—t,).

fy
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H oyéon tayimrac-yodvovu eivor yoouunn. @aivetor amd to Te-
AeVTOLO ATTOTELEOUA GTL 1) ETLTAYVVOY OYETICETOL UE TN UETATOTLOT UE
™ oyéon: Au

t—t, At
OMAadn n néom xnou N oTryolio emTdyuvon eivan (OLeg, EQO0OV 1 ETL-
tayvvon elvar otaber]. Mehetwvrog m oxéon u—u, = a (t—t,) oyv-
ouv to €ENg:

a) Av Béoope 1,=0s 1 eElowon ToyiTTag-X0EVOu OmOXTA T HOQ-
i u = u,+at. Téte 1o avtiotoryo didypauuo etvor pior evbeio ov
dLépyeTon amd To onpeio u, Tov dEova Twv TouTHT!Y (o). 2.30). Av 1
a1 ToUTnToL 1) TOV OWUaTOG etvor undév, 1 eElomon tayvtrog-
xoOvov yivetow u = a t. To didypaupna oty mepimtwon ove eivor pio
evBeia mov dLéQyeTon o ™V aQyN TV aEovayv. Ymobéoaue ot M
QYL TOXUTNTA AL 1) ETTLTAYVVOY Elvan OeTinéc.

B) Av Bempnooue StL M apywrn ToUTTa eival BT Kol 1 €mL-
TAYLVON aEvVNTLRY, TOTE TO dLdyQauue TS OXEOEWS U = U, +at €lvol
omwg poaivetor oto oyqua 2.3p.

_u—i

dx
A ) oxéon u = m Bolonope 6t dx = udt. OhoxAnowvoue ovtiv

™ OX€0M UETOEY £y, t nE OVTIOTOLYES TES Yia T B€0oM X, x. O €xoue:
X t t
jdx=judt W x—x, =judz.
Xo Ty )
AvvroB€ooue on £, = 0,x, = 0, Exoue yua TNV TEQITTWON TNG EVOV-
YOOUUNG KWVHOEWG UE OTAOEQN ETLTAYXVVON TN OYEON:
u=u,+ at.

Tdte tox = x(t) Poloneton oo T oyEon:

t i, t
X=X, +J.(u0+at)dt =, +uOIdt+ajtdI,
0 0 0

) 1
TEMROG X =X, +uot+§at s

To mopomdve pog 0dnyovv oto 6t 1 peToTdmon Ax=(x —x,) uwo-
€l vaL TROOOLOPLOTEL e TOV VTOAOYLOUS Tov euPadol netasl g xo-
UG u = u(t) now Tov AEOVa TOU YEOVOU YLOL TO XQOVIXG OLdoTnUaL
At =t,—t (o). 2.3y). Zmv eWdw} mepimwon dmov £, = 0 now x, =0, o
VITOAOYLOUGS lva UROAOG, YLOTE EEQOUE TS VAL VITOAOYICOUE TO e~
padov toametiov. Ioyver Onhadn:

u+u, u, +at)+u 1
x=Epy = 0, (o *al) Ot =uyt+—at’.
2 2 2

AvolutirdteQa AoLTov:
o) Zmnv evBvyoouun opaAd ETLTOXVVOUEVY RIVON

1
x:uot+5at2, a>0,

Toogun mopdotaon
u-t

Uy

(0) t
Xy 2.3a

Awdyoauua Tayvtnrag-

yx00vov ue u,#0, a > 0.

Toogpuxn mopdotaon
u u-t
Uy

Xyx. 2.3p
Awdyoauua tayvtnrog-
yoovov yiau,> 0, a < 0.

u(t)

uy+at

Uy

O ¢ ¢

Xy 2.3y
Yroloyioudg tov diaotiuaros wg ov-
VaQTIOEWS TOV Y00VoU, a = oTabeQo.
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dtav 1 oy Taxvmra 1, elvan undév, n eElowon yivetow:

x=—at.

2

To dudypauua eivan o ToEofoi Ortms paivetol oto oynuo 2.39.

B) Ztmv evBUyauun opard emPoaduvouevn rivnon omov:
1
X =uyt+ Eatz, a<0,

7O dLdypouuo ivor por ToQofoAn Omwe gaivetolr 0to oxfjua 2.3¢.

NMAPAAEITMA

Karaorevaomig avtoxivijtov diagmuiCel 1o véo avtoxivnto
AYOVOV TTOV ROTOOREVOOE AEYOVTOS OTL, OTTO TN OTLYUr| Tov Ba
Eemvioel emtayuvouevo opold, aroxtd tayvtnta 94 mi/h péco
oe 7s.

o) Na vrtohoylioete TV ETLTAYUVON TOU QUTOXLVITOU.

B) No vohoyloete TV aurdoTOoN TOU dLavUEL OTaL TEWTOL 7 S.

v) o elvon  Toyvmed tov 10 s petd v EvoEn g #xivi-
oeg Tov, av vrotedel 6t eEanohovBel va emToyvveTal HE TOV
dLo puOus;

Auon
a) Oewpavtag ot N ayLrY TOV TovTTo Elval undEv, 1 Toyv-
TNTOL TTOV OTTORTA UETA OTT0 78 €lvoL:

u=94" o4 1R MND o Wi, ™
h 3600 s s S
Apa 1 emTAYLVOY] TOV dlveTOL OUTO TN OYEON:
m
_ﬂ_ u—uy 42 B

a= = = =6
At At 7s
B) Oempwvrog ot 1 apyr B€om x, Tov CUTORLVHTOV ElvaL un-
O€v nou emeld u, = 0, Exoue:
1 , 1

X=—at"=—-6 22-49 s* =147 m.
2 2 S

mN.l E

Y) Agov to autoxivnto eEanorovBel va emtayvveTal e Tov
(510 pvOUS a = 6 m/s’, uetd amd 10 s €xel T To. oL diveTow
oTtd TN OXEoN:

u=at=6 —-10s=60 — -

— EAev0con wrddon uéoa oro medio fagutnrag.

Elcvbeon mrdon uéoa oe medio Pagurnrag eivar m xnivnon mou
extelel €va odpo dtav xvelton péoo 0to medio PapiTnrag Kwoelig vo

Toogpun mapdotaon
xX-t

O ‘

Xy. 2.38
Adyoauua x = x(t) yia ouald
ETUTAYVVOUEVY RIVNOT.

Toogpun mapdotoaon
x-t

O t

Xy. 2.3¢
Awdyoauua x = x(t) yta ouald
emfoadvviuevn xivyon.
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QO%OVVTOL TTAVM TOV GAAES OUVAUELS EXTOS Ao T dvvaun g Pau-
mrog. [ mapdderypa, €vag d0ouEOEog mTov ®ivelton yUQm Ootd
I'n oe mepLoyn dmov dev vdpyovy TOPEC extehel eheBeON mttddon. H
I'm »otd v #nivnon g yUpw amd tov "Hho extehel eheiBeon mrwom).
Zua Tov aPRVETAL atd WxEo MYPog TAVM OTtd TNV ETLPAVELDL TNG
I'mg xwoig apynn ToyvTnTa ®oL ®otd TV ®ivnon Tov M uovn dvvoun
mov d€yeton elvon ) otaben dUvoun tov fAovg Tov, exteel ehevBe-
on TTWon xwEic oy Taxumro. H ®ivnon avt) elvan evBiyoouun
OUOAG ETULTO(UVOUEVT XWOIS CLOYLXT] TO(UTNTO UE OTAOEQY] ETTLTAYVVON
a =g, 0mov g elvaw 1 emrtdyvvon 1 oAmg 1 €vtaon g fooutntog.

2wy mEAEN xapuio xivnon xovid omv empdvelo g I'ng dev ei-
vou eLeVBeQn TTIoT. AVTO OQelAETAL OTO YEYOVOS OTL O€ ®dBE owua,
ENTOGS Ao TO PAQOG, AoKREITAL RO 1] ovTioTaoT TOV 0i€at. H eheiBeon
TTWON TOOYUATOTOLE(TOL ETOXRQLPDS UOVO OTO REVO.

e ureo MYPog amd v empdvelo s I'mg n ehetBeon raiom xweic
oYW TauTnTaL €lvol EVOVYQOUUY OUOAG ETULTOXVVOUEVY] RIVION, UE
otafeon emtdyvvon a = g. H eElomon g tayximrog oty evBvyoau-
Un ouaAd emitayuvouevn xivnon eivon u =u, + at. I'io v ehetiBeon
mrowon ue u, = 0 now a = g, mporvmteL OtL u = gt.

H eElomon g petatonioemws oty evBvyQauun ouaAd emLtayuvo-

UevN #ivnom eivan: Ax = uyt + — at’. O¢toviag Ax=s =y o u,=0,
. 1 . 1 p .

TEOXVTTEL § =y = Egtz. H eEiowon y = Egt2 divel to dudompo. wov

€xeL OLavioeL aTOROQUPO TTOOG TOL KATM O€ XOOVO ¢ 0T’ TO ONUELO TOV

TO QLY OCLUE.

NMAPAAEITMATA

1. Sdpo agivetol va méoel ehev0epor and ndmolo ypoc. Av Bewondei 6t g = 10 m/s* vo. vro-

Moyioerte:

0) Metd amé méoo ¥EOvo t, o’ T Oty Tov agpédnre €levbepo, Ba davioel didotnuo

y = 80m.
) I1éon elvan téte M TOYVTNTA TOV.

Auon

. PR . ( 1 .
a) To owpo extelel ehevBeEn rO, OnoTE: y = Egt2 ago:

B) H toyvmroa diveton amd ) oxéon u = gt, ondte: u = gt= 10 22-4 s=40 .
S

2. A6 ™V 0QUEN ®TNEIOV apiivovTaL Vo TECOVV eAeVBEQM KQES Opaipes ne QUONGS uia opai-

00t TO deVTEQOAETTO.

a) I16c0 drdotnua €xel dravioeL ) TEWTN oA, dtay EEXLVA 1 TETOQTY;
B) IIéon eivan ) owSoTOON TS TEWTNS OPALEOS aItd T devteEn, Otav Eexwvd 1 Tolty; Alvetan

g=10m/s".

S
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Auon
a) ‘Otav Eextva 1 €100t opalpa, 1 TEMT) £xel davioel dLaoTnUa Y ®voUueEVT gvBvyoouua
OUWOAG ETUTOYVVOUEVT YLOL XQOVO ¢ = 3 s, YwQEIg 0¥ ToyitTa, Ue emitdyvvon g. Omdte:

1,
=—gt =45 m.
y 2g

) ‘Otav Eextvd n toltn ogatoa, 1 TEwTn €XEL OLVIOEL OLAOTNUA Y|, KIVOUUEVY YLOL XQOVO ¢, = 28,
eva n 0evtepn €xeL dravioel drdotua y, xvovpevn yio xoovo ¢, = 1s. Kow ot d0o extehotv evbv-

YOOLUUY OUOAGL ETTLTOLYUVOUEVT RIVNON UE ETLTAYVVON &.
Omndre: y, =%g £ =5m nou y, =%g ;=20 m.
Apa, n amdotaon PeTay TV 0U0 ooy eivor Ay = y,—y,= 15 m.

3. IiBnrog Potoreton mavw oe d€vipo Mpoug A~ = 20 m. "Eva moudi teéyel ue toyvmra u = 2 m/s
%O TN OTLYUT] TTOU OLEQYETOL RATM atd TO OEVTIEO, O TiBNHOS agprivel va TEoet po ®oeuda. Na vro-
Moyiogte TV om6oTOON TS ROQUOAS aTtd TO TOUdL, T OTLYUY OV 1 ROQUO PTAVEL 0TO ES0POC.
Atvetan g = 10 m/s”.

Auon
H %0000 mov méptel ehetiBega, extehet EVOTYQOUUN OUOAG ETLTOYVVOUEVT %IVION XWOIS OLQ-
x| TooTTa, pe emtayuvon g. O xoovog ov yoeldletal Yio Vo TEGEL 0TO €800 VITOAOYICETOL

0g £ENG:

h=l~g~t2 qoo.t = M=2$.
2 g

To woudi extelel evBUypauun opuah ®tvnon xow oTov YEOVo avtd Ba €xel petoxivnOel notd:

=Tt = 2-2s=4m.
S

Apa, ™) oTrywr| Tov TEQPTEL 1] ®0QUOE 0TO £00.pOg, To Todl Ba Exel petoxivnBel o’ avtiiv xotd

x=4m.

2.4 Opad rurhen] zivion xor xvxixn opodd perafailopevn xi-
vnon.

Mo #ivnon ov emavolauPAaveToL Pe Tov (010 TEOTO OE (00 XOOVL-
®d drootuoro ovoudCeton wegrodusxrj. H »ivnon tov wpodeixn tov go-
LoyLov mou emavaiaupdvetan ®a0e 12 h, tov Aemrodeixtn mov emava-
hoppaveron xdBe 1h, Tov devtepolentodeintn mov emavolaupaveTon
%dBe 1 min, oL xvioelg ™ I'Mg yvpm oo Tov AEovA TS ®ot YUem oo
tov "HMo %o 1 %{ivnon 1ov exrQenovs, eivol TeQLOSIRES KIVIOELS.

H opohn ®urhuxn nivnon elvon puo arhr] te@rodun vivnon. Kvxdiaj
elva ) #lvnom evog ®ivntou, Gty M TEOYLA TTOU dLotYQAEL EIVAL TTEQL-
@épeLa ®UnAov. Ewdwnr) mepimtmon g ®urMuig ®Ivioems amoTteAel 1
ouol ruxxn »ivnon. Ouaiij xvxAuxlj ®ivnon ovoudeton 1 xurhxn
%IvNon €vOg ®LYNTOU, ®OTA TNV 0oL O€ (00 XOOoVIXRd dLooTiuota, ot
vieL (oo TOEQ. Anhad1] TO HETEO TN TAXUTNTOS TOU %KLVNTOU TTOQOUUEVEL
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otafeQod (oy. 2.4a). H antiva g ®urhnic TooLds elvan n axtivo r g
AURAMHNG HIVOEWC.

H opohq nuriuxn wivnon meQLyQaeTal PE T TOQURATM Y OLOOKT-
QLOTLRA HEYEDM:

a) ITegiodog (T) oty opah ®urhuny ®ivnon ovoudtetat o xovog
IOV YOELALETOL TO KLYNTG YLOL VO TTOOLY LOLTOTTOLOEL ULaL TTEQLPOQA. (VO
draryodpet €vav mhjon xixho). Elvan uéyeog novouetpo xau €xet po-
VAOEC NETONOEMS TIS NOVADES HETONOEMS TOV XOVov. 210 SI ®ow o€
OACL TOL CVOTHUOTAL LOVADWV 1) LOVADQL HETENOEMS (TTOV elvon xou Oe-
neMadng povada) eivan 1o 1s. dvowmd yonopomorovvran ®on dAleg
HWOVAJES YOAVOU.

TN mapdderypo ) tepiodog xvijoems ™e I'ng yvpm amd tov dEova
™mg elvon 24 h xou yvpw amd tov "Hho mepimov 365 nuéopseg.

B) Zvxvornra (f,v) omv ooy ®uxhiry ®ivnorn ovoudieTol To -
Al%o tov apLBuot N Tmv 0TEOQMV TTOU EXTEAEL TO ®KLVNTO OF XOOVO ¢ dLd
TOV Y00vou awtov. Elvor péyefog novouetoo no Loyvet:

_aBudg otpopayy N

avtiotolyog yoovog

Movdda petprjoems g ovyvomrog eivarto 1 Hz = 1 xinhog /dgv-
tepéhemto ) 1 Hz = 157",

AMec povadec petgrjoemg mg ovyxvémrog eivow 1 kHz = 10°Hz,
1 MHz = 10°Hz, 1 GHz = 10’ Hz.

NMAPAAEITMATA

|iZ| = otabepii

Xy. 2.4a
To uérpo s tayvtyrag
eivat otabeoo.

1. Kuvnt6 extehel 720 otpopég o€ xodvo 2 min. H ovyvétnta tng ®ivijgemg Tou elvor:

= 720 OTQOQEC 0vd SeVTEQBAETTO = 6 GTROQES avd. deutebhento = 6 HZ = 657"

120

2. To nhexntowo eevual yio oot ®otovakmon, éxer ovyvomta S0 Hz, dniadn ta vivodueva
Nhextodvia #avouy 50 TaAvOQOMXKES HLVIOELG TO OEVTEQOAETTTO RO £YOVV TTEQ(0O:

T=Ls=20ms.
50

Am6 ™) oyéon f=¥ytocN= 1uont =T €youe: fz%.
Anhadn M meplodog xar 1 ovyvomTo elvor ueyEdn avtiotoopa.
TNt TOM pnEE€g ouyVOTNTES, TEOTLUATOL 1) TTEQLYQAPY] TG KLVHOEMG
ue v mepiodo. “Etol, yia mopdderypo yior v 1OL0TEQLOTOOPT TNG
I'ng (T' = 24 h) dev maipvope ™ ovyvomnra £ = 0,000 012 Hz, adl\d v
mepiodo.
V) Toauuind ueyen oty ouaiij xvxdixr xivyon eivar:
- Avdotua (As) oty opohy ®uxhirij ®ivnon eivol To Wjrog Tov
TGEOV 7OV dLaviEL TO ®vTtd o€ vdmolo xeovo. Eivar uéyeBog
WOVOUETQO %ol €XEL HOVADO HETONOEMS TO 1 m.
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- Doauuxrf TayvTnra u oty opah] xuxixy xivnon ovoudletol

10 dravvopotns PEyeog mov €xeL Ta ENE YOQOXTNOLOTIRA:

e To uérgo tov eivon otaBeEO »aw (00 Pe TO TNAIRO TOV PHOVS
TOU TOEOU (As) 7OV SLavUEL TO KLVNTO ROTA PWIROG TG HUKAL-
1S TEOYLAS, OE XOOVIrRG didotmua Az, TEOS AUTO TO YQOVIXO
ddotnua,

As
u=—:
At
) ds )
Fevinog u = o oxoun 1oy un otofeQo u.

e H dtevBvvorj tov elvou 1 dtevBuvon g epasmtopevng evbeiog
07O ONUELD TS TEOYLAS OV PBEIOAETOL TO HIVNTO.

e H @ogd tov eivow m pod mteQLoTooPniS TOU ®vTov ®aTd Wi-
%0G TNG KURMUNG TOOYLAC.

"ExeL povadeg LETOOEmS TLS LOVAES HETONOEMS TNG (YOOLUULHNG)
tayvtnrag. 2to SI eivan o 1 m/s. H yoaumxn toimyta expodleL Tov
oVOud, ue Tov 0TOl0 TO RVNTO SLoYQAPEL TOEC ROTA UNKOS TG KU-
“MAC TOOYLAS ®ow 1 raTeVBUVON ™S PETAPAMAETAL, RAODS TO CWOUOL
ALVELTOL ROTA WROG TG HURMUNG TEOYLAG.

H axtiva mtov ovvd€el 1o ooua Pe 10 REVTOO TNG TOOXLAS TOU OVO-
waleton emParinlj axtiva.

0) I'oviaxd pey€dn: Tlporewévou vo. teguyodpoue v odhayr) O€-
OEMS EVOS XVNTOU OTNY OUOAY] HUXALKY RIVNOT), {ONOLUOTTOLOUUE EXTOG
amd 10 Urog As Tov TOEOV, ROL TNV ETREVTON YwVia A@, 1) oToln
OVTLOTOLXEL 0TO TOEO TTOU JLAYQAPEL TO KLVNTO OE OQLOUEVO YQOVLXO
dudotnuo.

H oyéon tov mjrovg As tov T6E0U ue Vv avtiotoryn yovia Ag, &i-
Vou: X

Ag ™

Movddeg netprjoemg g ywviag Ag elvor oL HOVAdES LETONOEMS
yoviayv, .y 1o 1 rad (axtivio): 6mwov 1 rad elva n ywvia mov Paivel og
TGEO ne uirog (00 pe ™V axtiva Tov ®xhov. Anladn], As = R omdrte:

R
Ap =—=1rad.
4 R

Alheg povadeg petprjoewg eivor n potpa (°) #ow o Pabudg (grad).
Anhodn:

lrad= 360 woipeg = 57,3"=ﬂ grad = 63,7 grad.
2n 2n

&) Toviaxyj TayvTnra (@) oty ouaiy ®urhiry xivnon ovopudteton
70 dLovuopoTrG HEYEDOS OV €xEL TAL EENG YOLQOXTNOLOTLRAL:

— Mérgo otaBeQ0 nou (00 pe to Ihino g yoviog Ag, mov dua-

yodopet 1 emPatiry oaxtivo o€ xoovird didotua Af, TEOS TO

XOOVIXO ALGoTNUa VT @ = Tf

AnLB€0TEQM, TO HETQO M TNG YWVLOKRNG TAYUTNTOS OQILETOL G
1 0QLOXY| TLUY] TOV TINAROV TGS Yoviog Ag, TV omoio dtoryod-
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QEL M EMPOTIRY OXTIVOL TTOOS TOV OVTIOTOLYXO XOOVo At Sty
oTOG TElVEL OTO UNOEV oW ELVaLL:
. Ap d
w=1lim -2 =%
At—0 At dt

- AievBvvon, T dtevBuvon g evbeiag mov elvor ®dBetn otO
eMImedO TG ®UKNMUIG TEOYLAS ®oL SLEQYETOL OO TO REVTQO
™e.

- Dogpd, ™ Pod Tov raBoileTon atd TOV ravova Tov deEL0U
xe0L0U wg eEg: TomoBeTovue TV Takdun tov deELov yeQLOU,
€toL WoTe T0 4 OdTVAL TTANV TOU OVTIXELQA, VO dElYVOUV TN
(POQJ TTEQLOTQOMPY|S TOV RVNTOU ROTA W XOGS TNS TOOYLAS. ToteE
o avtiyelpag pog delyvel TNV Qod Tov SLOVUOUATOS TNS Y-
viarig tavmrog o (oy. 2.4f3).

Q¢ Pod TS YWVLOXNS TOXUTNTOS ETAEYETOL ROTA OUUPOION EXEIVN
N QOEA TOV OVTLOTOLXEl 08 TEowONon Tou deEl6oTROPOL RoYAlD, OV
QUTOS TTEQLOTQOPEL UE TN POOA TTEQLOTOOPNS TOV XLVNTOU.

Movdda pnetorioems eivor 1o 1 rad/s.

H yoviomn toydmnta o exgpodlel 1o oo pue Tov 0moio 1 empatt-
1 axtiva duarypdpet ymvies (otoiPer). Emetdn to uétpo mg yoviamig
TavTTog elvol otafeQo, N emPATIN axTivo 08 (00VS XO0OVOULS dlo-
YodpeL (Oeg YwVIeS.

H yovioun toayxdmra ovvdgeton pe v mepiodo pe v axdlovdn

oyéon: Kl

w =
/s
IMpdyuam, €otw wvnTo mov extelel owadr) xuxhnn xivnon. H ym-
Vo ToyUTTA TOV VITOAOYICETOL OITO T O E0N:
o=
At
To ®vnto o€ xdvo pag meptddov Ar =T draypdpel TOEO ymviag

Ag = 2m rad. Ondre:
_Ap_2n

=
At T
MeTaEv YmViomNg ToUTNTOS KOl OUXVOTNTOS LOYVEL 1) OYEOT:

w=2xf

) , . 2n P ) )
IModypatt, T’ ™ oxéon w = Ea emeld f = 7 > eowvmeL St

2n 2m
(1)—7—T—23Tf.
f

H yoopmxr o 1 yovioryj toitro cuvOgovTol Ue T oxEon:
u= oR.

Alowpdvtag ®otd UEAN TS OYE0eLS UETAEU TV OU0 Ta(uTHTWV

®)

Ty. 2.4p
Awdvvoua yoviaxijs tayvtntags.
(o) Kivnon avtiBetn tav deixtdy Tov
ooloyov. () Kivnon ovugawva ue tovg
0€ixTES TOV QOAOYLOY.
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(Yoopurig o Yovioric) €xoue:
2n R

Y- T _R apa u=w R.
0

H ywvia mpénel vo diveton og oxtivia. Ztnv opon) ®urhxt] ®ivnon
N Yovioxr ToxvTTa o givor otafen, Omme ®oL 1 YOUWHrY TouTTa
U, Ao 70 0TalfEQS HETOO TS YOOUMLRYGS TOXUTNTOS U £(VOL TOOO UEYOL-
MiteQo, 600 peyalitepn elvor 1 axtiva R g ®urMxig T00YLAC.
T ™ yoopuny] taitnta loyveL:
_2mR
T
IModypam, E0tm xivnTd ov extelel opahn ®urhri] xivnon. H yoou-
w1} TaUTnTd Tov vtohoyiCeTon ot T oxEon:
As
B
To nvntd o€ ¥eovo wag teptddov At = T, droviel TOE0 (00 (1€ TO
UNROGC TNG TTEQLPEQELAS TS KURARIS TOOYLAS As = 2ntR, omdTe
As 2xR
U=—=——.
At T

H yoouuxn toitnta cuvOEeTon [LE T OUYVOTNTA UE T OYEON:

u

u

u=2xnRf.

IModyuan, €xoue NdN amodelEet

2nR:2nR:2an.

. 2x R, 1 y
ot u=——-.0png f =—, ondte u=
T nwg f T

~| =

NAPAAEIFMA

Tooyahia €xel duauetpo 200 mm xo exteket 300 0TPOPES T0 Aemtd. No vtoloyloBouvv 1 yovi-
O%Y] KOL 1) YOOULXY] TNG TOUTNTOL.
Auon

At Tov TO0 %0 eTONG @ = 270 E=2 7 220 OPOPES _ 5 3 14. 5 radfs = 31,4 rad/s =31,4 5" xeu

60
emioncu = o -R =31,4-100mm/s = 3,14m/s.

2.4.1 I'oviaxij emrdyvvon,.

‘Otav €va #vnto extelel petafalhopevn runini] ®ivnon, Tote ue-
TAPAAETOL 1) YOVIOXY TOV TOXUTNTO. 2 OQUTHY TNV TEQITTMON VITAQYEL
YOVLORY ETULTAYVVOT| d ron-

T'oviasj emrdyvvon (d rqy) OV ®urhn] xivnon yapoxteiCeto
10 UOLrS dravvopotnd pEyeog mov opiCetan amd 1o TINAiro TS ue-
TAPOMIG TG YWVLOXNG TOXUTNTOS A TOV ®VITOU OF YQOVIXO dLdOTN-
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wo At, TOg T YEoVIro ddotnua awtd. H yovioxy emtdyvvon €xel:
Mérgo: aroy=a= % , ®atevfvvon, v xatevlBuvon ™mg HeTaforig

™E YOVIORNS ToUTNTOC ow iovdda uetgrjosws to 1rad/s’.

H yoviaxn emtdyvvon exgpodlel Tov ouius netaforisc me ymvia-
NG TOUTITOC.

OtavV W1pp > O ppys TOTE Oppp—Wapx > 0, doa Aw >0, ovvemng
aron = a >0, 10te €xoue yoviory emrdyvvon (oy. 2.4y).

OT0V O1pp < W apyy TOTE Wppp—Dapx < 0, doa Aw <0, cuvemng
aron = a <0, 1te €xoue yovioxy empdaduvon.

‘Otav VITAYEL YWVLAKY ETTAYXVVON, €XOUE UETAPOA] TOV UETQOV
™G YOOUMXKNG TO(UTNTOS RO VITAQYEL 1) AEYOUEVY (YOOUULKRY) ETLTQO-
xta emrdyvvon. H emitpdylo emitdyuvon el T a, =CC11L;.

‘Onmg €yxoue avopépet (madye. 2.1.4, ogh. 32), n emtodyLo €mi-
Tdyuvon eivor dtovvopotino nEyefog rat €xel T dtevbuvon g o~
TTOUEVTS TNG TOOYLAS OTO ONUElo tov PoioxreTon 1o xivntd. H popd tg
elval aut) ™S HETOPOMIC TOU SLOVIOUATOS TNG YWVLOKNG TAYUTNTOC.
Emonuaiveton 6tL oty ®urhnt] ®ivion vrdoyeL TAVIOTE ROl KEVTQO-
woLog emTdyvvon, otV omoio Oa avopephovue TOQOKATO.

2.4.2 Noauyuintj emvrdyvvon oty ouarlj xvxlixij xivion.
2TV opoA] ®URAMKY RIV